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Propesties of liquid He” ab low tempera
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1165321, TepMOUIAMIMECKIIC €BOiCTBA SKIKIX CMe- //,’7!;4/
3 ceii 1led — Ilet, noayuennsiec ua oCHOBE H3Mepenuii Tenao-
H e/ emroctn Meskay 0/ 1 2° K po Bee nana3one KonucuTpa-
. Jt&~ _ ymii. De Bruyn Ouboter R, Taconis K. W, Le.. ...
PairC. Beenaklkerd J, M. Thermodynaniic proper- .
~ftics of liquid “He — *He mixtures derived from specific
"7 heat measurements between 0,4°K and 2°K over the™ 7
complele concentration range. «Physica», 1960, 26, N2 11,
T 853—888 (amri.).—lIzMepena TemIoeMKOCTDL JKIJIKHX CMC-
ceii 11e3 — He* mpn 04—2°K aas roun-nii led, papubix
~770,0466, 0,094, 0,15, 0,291, 0,39, 0,478, 0,575, 0,638, 0,70,
0,75, 0,805, 0,847, 0,894, 0,954, 1,00 moa. poxeii. Omicana - :
" KOHCTPYKHHS KaJOPHMETPa H METOoAIKa uamepenuii, Pe-""7 77
3yJALTATH TPCACTaBACHEl MOAPOGHLIMI TalanmuamMn n rpa-
“o 7 pimavmn. Ocofoe BHIIMaHHC YACAACTCH ponoanuTeaALoMy T T
BKJA[y B TCINIOGMKOCTb BCJCACTBHE TCHJOTLI CMEHICHI.
“Iloctpoena (pazopas NuarpaMMa Juis BceX HCCACROBAMILIX
T-p N Komi-mii. Pe3yanTaTel CpaBHHBAIOTCA C JNTCPATYD-
“ppMn gaoneim (PIKdna, 1958, N 2, 3230; 1960, Ne 3,7 7T
5768). Tennors! cMemenns IOJAYYeHsl n3 HaMepeunii Temn-
~ noeMkxoctn. BrGi. 38 Ha3s. : B. Eropoz ~

P, Weeeiiris. -

/947 16632




ThenInOdynamic properties of liquid He?-He* mixts. derived
from specific-heat measurements between 0.4 and 2°K, over the _
" |complete concentration range.
Taconis (Kammerlingh Onnes LabZ;” Leiden;” 'Néth.).” Proc.
‘|Symp. Liquid Solid Helium Three, 2nd Columbus, Ohio 1960,
133—9 As expectcd a dlSCOﬂtlﬂUlty was found at the A temp.
-1The jumps in sp. heat at the X points are in good agreement with™ ™~
those previously caled. Based on the sp. heats and the detn. of
--|the heat of mixing for various mixts. at 0.9°K., the heat of mixing"

R. deBruyn Quboter and K. W.

5

T

(O

bctw een 0.4 zmd 2°K. was caled.

1960

A. G. Cacoso™
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Procccdings of the VII-th Intcrnational
Conference on Low Tewmperature Physico,

$.610-613.

Univcroity of Yoronto, Conada.
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1960

The dielectric constant, density, expansion coefficient, and
entropy of compression of liquid He? below 1°K. D. M. Lee,
H. A. Fairbank, and E. J. Walker (Vale Univ.):;: Proc. Symp."

'Liquid Solid Helium™Three, 2nd, Columbus, Ohio 1960, 15-21.
By use of a Clapp oscillator the dielec. const. of liquid He® was- -

detd. The d. was caled. from the Clausius-Mossotti equation.

iThe thermal expansion coeff. was detd. at several pressures. The
entropy of compression was caled. from the relation, S, — S,

‘= f Va,dp, where subscripts svp and p signify satd. vapor and

svp

.exptl. pressures, resp. The results are given in graph form~-

covering a temp. range of 0.14 to 1°K. and a pressure range of
0.2-29 atm. The melting-point curve min. is at 0.32 # 0.]1°K.- -
and 29.1 =& 0.1 atm. (. Alayne A. Adams

TR




o | X~ 3254 1960
Ke - ‘6?/ h - Excess thermodynamic properties of W’ =
i 7 . T.R. Roberts and B. K. Swartz (LoS” Alamos —TIab., Los
: Alamos, N. Mex)). " Proc. Symp. Liquid Solid Helium Three, = -
o .2nd, Columbus, Ohio 1960, 158-72. Relations used to calc.:
; thermodynamic propcr;igs are developed and the results obtained -
.L" are compared with those of the literature and with the theoreti-

W\t_f-.u, b -
E gal»calcns._bﬁased on the Prigogine theory. R. De Deurwaerder

i
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!
|
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' E : Vv o a”
5549, W abusrug NOPA AU He-Ne'

mixtures. «Phys. Rev.», 1960, 118, Ns 4, 901—912 (anrm.).—

('\JdO'u ak S G, Roberts T. K. Vapor pressutes of 1163 — IIc*

@

¥.190]-

5649

! : '» g8 v P
‘. . s .

1Ia ammaparype, HCKOTOPSIC JICTAJI KOTOPOIL OMICANEI pa-
mee (PiXanM, 1957, Ne 24, 76575; Pilidurs, 1959, Ne 11,
24796; 1960, No 2, 3273, 3278), uaMepeiuo jaieiie uapa
nan p-pom IIe® — Ho* oTnocHTC:.ILIO JIABICINGI Iapa 1af
uiterniy Ied npu Mot joanx Ie® 0,4—0,9 1 r-pax 0,6—
2,4° K. PesyanTaTnl IpejICTaBICUbl IPAQIKAMIT I TORPOO-
110 TaGysuponalsl. OTIONICINIC JIABACIILI IIapA A P-poM
) Jrasstomiio gy wieTnid Hed usaensierest Mejpienno it
JLIABTIO B 3ABICHMOCTI! KAK OT JIABJICHI, TaK It OT T-pKI,
30 JHCIUMIOMCIIICM PC3KOrO I13I0MA BOJIIZIL T-PHL pacc:oe-
jaist 3 A-Touiir p-pa. BB oTuurMiie OT pesylILTaToB JIPYTIIX
cesienosanii naoma n A-rouxe Ile* me oOmapysieno,
Pe3ynnTaTil COMOCTAIICHEL C STITCPATYPHLIMIL JQIIIBIMIL,
OGuapysiello oUCHL XOPOIICO CoBudjieie (33 HEKOTOPLI-

(1Q¢e

R
0L l(Cl(.'”O‘lOIlll}lMlX) JUIST TOUOK, JICZIRALLIIX oM A.-TO‘I;-Q“ “e

e 11ad s e

113 vesioMe anTonon
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25326. Coormomcnie MC;KAY AapicnmedM, o0LEMOM I
Temnepatypoii jgasa skmproro Hed. Sherman R. H,
Edeskuty F.J. Pressure-volume-temperaturo rclations
“of liquid He? from”1.00 to 3.30°K. «Ann. Phys. (USA)»,
1960, 9, Mo 4, 522—547 (anra.).—C momompblo anmapa-
TypHl, cxouoii’ ¢ omncannoii pamce (PA{Xmy, 1956, N 3,
6297), mnccaeaonana P — V — 7-3aBHCHMOCTS SRUAKOTO Hed

( ‘\‘ ~mpn 0,98—3,32° K, B nnTepnaie OT AABJICHIA HACLIMEHIS

710 JaBICHNA ICIABICHNS. YP-HMO KPHBOil IIABIEHNA MpI
1,07—3,1° K myveer nug: P = 24,559 + 16,639 72 — 2,0659 -

TTTTTTTTTAN - T3 4 0,11212 T4, rie P —w ars T —n °K. ToapoGno

HCCIC0BAN0 IIOTOKCHNE HYIsA K0I(P. 00BCMHOrO pacmim-
penua na P— V — T-nopepxnoctn. Kodof.  odmemmoro
pacHIMpens I C/KIMACMOCTD ONpefeleHsl 0 AANOLM 00
" 06beMe. Briunceaensl 3Hadennsa dNTPOMMIL CIRATI I TCII0-
eMrocTeit. Pea3yabTaTHl IPEACTABIEHB! IOAPOOHEIMI Tab-
A Aavazos

_JUIAMI 11 rpadmRaMO.
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: ' , [ 1961
{ : .
: ; ' thmt’/'l}rp- _
. 3 T 77 21B304.  (asoboc mpespanfemie [3 = y-tBeproro Hed T
; ‘Tranck J. P. Beta-gamma phaso transformation in so- ‘
‘1id"He3. «Phys. Rev. Letters», 1961, 7, N 12, 435—437-- - ---
“faurt).—B agualaTmy, KaxopuMeTpe IOJ BEICOKIM IaB-
memem B rurepnaie 1-p 3—30° K maywamocs 90— y-ga- -
.3opoe mpespamenne Tnepjoro IHed ma aByx obpasmax ¢ |
Mo, obmeMoy V(B cad/moas) 11,70 1 11,56. T-pa m3me-——-—--
pAAach YroabObIM compoTnpienieM Amrema — Bpezan c
Tounmocthio 0,01°. Ilamepews:: T-pa T (B °K), remmora L--——-- —
(B Kaa[moab) 1 pamienne P (B arst) pazoporo mpespamie-
on g nus, papusie coorsercrsenno 17,800 % 0,015; 0,067 == 7%; ~  —
i o 1626,8 mast mepnoro odpasma 1 17,878 = 0,015; 0,067 %= 29%;
.- T~ 1715,7 Aaa pToporo oGpasma. Ha ocmobe dKCHEpML. 3ma- - - -
RQ wemmii dP/dT, L u T npn mcnoabdosannm yp-wus Haay-

A

~50%0

--fetee - gpyca — Knameiiponma  maiifienbl:  [3MEICHIE . DUTPOIIL: - = -
i AS = 0,0041 outp. ex. ir Mol oOneMa AV = 1,4- 104 cud/
et gy (1,2740-3% 0T V). 0 P. Cadimyaamm-e - -

1

n
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: Specxﬁc “heat of He?. Gerhard L Ludwng Salmger TULS. AT
iEnergy Comm TID-15196, 161 pp. (1961), cf. CA 56, 8082k,

~ . ' 1 ~_ 110936h. . i Arthur Flelscher y
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— g— 2 —
X 3 pp— GI2Y 1
7 7'3878 " " 'SPECIFIC HEAT OF SOLID He'. E.C.Hel- |
:temes and C. A, Swenson (Ames Lab., Ames. Iowa) Phys
o - Rev. Letters, “7:7363-5(Nov. 15, 1961) (IS-372). :
: The thermal capacity of solid He’ was measured, Data | " _ N
" “.were obtained for 7-17 volumes in the alpha phase and  :
. for 10-17 volumes in the beta phase. Technlques used ; s e e
: “were checked by measuring the solid He! thermal ca-
- teewo -ipacity at 12 du‘ferent volumes, A low-temperature anomaly ot
i ifor both He? and He! (or for the calorimeter used) was -
‘ found.,Data,are_z;epgersqntggl_gggl_x_iggl_ly.__(lf,N N.)
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B § l 4
2B363. Temmroemrocern skuaxoro Iled npu Ténincpawy- -
-pax po 0,054°K. Strongin Myron, Zimmerman._. | .. .
George O, Fairbank Henry A. Specific heat of

6, Ne 8, 404—406 (anru.).—IIsMepena TeImIOCMKOCTD JKIJ-
roro He® mox masmemmes macning. mapa mpu 0,054—0,4°K. |\
Tounocts u3Mepennit *+3%. I{patro ommcama MeToalka

o YYoi

_liquid “Ife3“down to 0.054° K. «Phys. Rev. Letters», 1961, ~_ |~ - Ny

u3Mepenuit. IIpupegen rpadux Tesmeparypmoii aabmcio-_ ‘ e
CTII TCIVIOCMKOCTII B YKa3anmoM Amauasoue T-p. Temmoe-

* KOCTB JHIHeiino u3Mensercs ¢ T-poit mune 0,09° K. Io no-i_,_m‘%_x_; o
JYYeHOBIM JAUNLIM BLIYNCIEHA DHTPOMIS (B OHTD. ej.) q\ :

0,524, 0,606, 0,683, 0,756, 0,824,-0,918 mpn T-pax 0—0,09,
0,10, .0,12, 0,14, 0,16, 0,18, 0,20 1 0,23° K cooTBeTcTBCLIIO, .
I - : —B._Eropon

v
~

. mukoro Hed, pasmas 4,38 T (roe I'— aGe. 1-pa) 0,4378, b“

x962& &

.i‘./. _ ! &
) < i :
. . i ‘
’ ! :



- Xl —/leo& .- -
bip =557 L. 19O

o
B SO

; 10B5392. Kamopmmerpuueckume usmepenmst ma  Hed,
‘BOM3n xpueoii miaasienmsr. Edwards D. 0., McWil-

“.liams A. S, Daunt J. GICalorimclric mcasurements.
h ‘on He™iftar {lic melting curve. «Phys. Letlers», 1962, 1,

. 4 N 3, 101104 (amrri) :
’ II3Mepanach TEIIOCMKOCTL CMECIH SKITIKOTO I TBEpAO-,

- - - ro Ile® B oGractm T-p, mpesormatomnx 0,1° K. ‘Ha ocrone
..{__.___mpepnmonosKeniii o ToM, uT0 (a3l HAXOMITCS B PABNOBe-

« -CHII I NTO 3aMep3auIe. MPONCXOANT IPI MTOCTOsmIOi |«
‘ILTOTIIOCTII, BEITIICIICIIO ITOJIIO0 TICJO MOJIC, IaXoammx-

‘cs1 B Rasmopnmerpe. HaOmiogaeMble BOINYNNL OKasammen
i ~ ‘mpuyepno na 3Y% Gompmme, 4TO MOATBEP;KAACT TTIIOTE3Y .
""" 00 m3MenenIm mIOTHOCTI I3ydaeMoil cicreMmst. omywen- """
_1bIC ANNLIE CBIJICTEILCTBYIOT Taxke o6 oTcyTeTnmm da-
"7 sonnix _mepexosion mprr T-pax pome 0,1° K. . 3parma™

Xej0g3-10 | W T




S W TR R R R AT .
- . Bm 6‘6 ,2 »
He L/es“g’ =

i “Calorimetric measurements of helium-3 near the meltmg
' ' __eurve. D. O. Edwards, A,_S. .McWilliams, and 7J. unti.——.-
. T (Ohxo State Univ., CoYumbus;)"‘ Phys: Letlers '1(3), 101-4(1962)l
. '(Eng). Heat capacxty measurements at 0.1-0.5 K. were carnedL
------ ~~t-=-- lout on 3He Margarete Lindsley

e

o A

,\.




402 56’ ISbziL. —TENIOSHEUUEEERepIOre nOes, ‘Holtelnes 14
2 PPhC:: E c\%i nﬁ) g‘)n_i_(zl.8 A. Heat capacity of solid™ He?. / 6&/
HQ ”%\(.OPOH'.! 'v: ;’e v N ke (angn.)
L a ya. Temroemrocth TBepforo He® mpm 0,3—
( 2°K n papaenuax jo 1800 6. lanusre aas B-hasst omment-
I ‘mnmorcn ¢-moii Co = AT + 3RD(®/T), a panmble 111
‘l a-gasst — ¢-aoit Co/3R = D(O|T) + 2E(®|T), tae R—"
: .razoBasi mocrosmmasi; A — xoucraura, ©, @ n M — xa-
,3\(‘\ .DARTEPHCTHY. T-DHI, D(O/T) — pyuxruus {ebas; E(DO/T) —
.y :_M(I)_vnmum Qitnmreitna. Unen AT ommchiBaeT HH3KOTEMIIe-
rq PATYPHYIO QHOMAIHIO, oﬁlxapzmexmym B TeIJIOeMKOCTH
\ B-He®. Takan ke amoMaiis_odnapyskena y Tsepjoro Het
B cooTseTcTBylonicii (ase. Ycrauoniueno, uro 0, O u @
yOmBalor ¢ yBemruenneM Mo:ispHoro obmeMa mo immeit-
nHomy 3axomy. Ilpm asosom mepexone a-Hed—fB-He?
_nc0aeBCKast XapaKkTepHCTHY. T-pa CKATKOM  Memsiercs
upnbansureapio ma 20%, a MOIAPHLIIL obTeM Jmmp wa -
10,5%. IMoayuennsie jamuble i 3HAYCHUA TEPMOTHAMIIY.
“mapameTpos ma kpusoii mmasirenns (PYXny, 1960, Ne 16,
64565; 1961, 205316) mcposbL30BAHKL TSI pacueTa yp-HusA
“cocTostzmsl jyisl o-lled m cikmMaeMocTH KAk (pyHKmmm
_T-pBI 1 JIARIICHISL Ora3aaoch, 4TO CiRIMaeMocTh a-Hed
3HAYNTEILII0 TPeBbIIAeT C/KHMAeMOCTh JKmaroro Hed:

X' 1963 ]% wnr B-Hed Ipi o;toM I TOM ke MoIApHOM ofheme.
= H. ITomos
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T - 3089 BPH—5563 L 1 (\/%,2,
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o Procecdings of the VIL~th Internetional
Conicircnez on Low Temperaturc Physics,
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niversity of Toronto, Canada.
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| ‘3616) SPECIFIC HEAT OF LIQUID He®. Myron_- -
.Strongm George o. Zimmerman, and Henry / A. Fairbank

i s ..2{ - i(Yale Univ., New Haven). Phys Rev., 128: 1983-8(Dec. 1, oo
i 11962).
—— - The specific heat of liquid He® was measured at saturated ——-— .

g vapor pressure and at three elevated pressures in the tem-_

© =TT ==~~~ perature range 0.054 to 0.3°K. No evidence of a transition — -- ——-——
) to a correlated superfluid phase was found. At the lowest '

TR “T "~~~ "temperatures the specific heat was nearly proportional to T —
' T in agreement with other recent measurements. Entropy
“values are calculated at each pressure. Measurements at
__pressures above the minimum in the melting curve show
no anomalous behavior. Measurement of the expansion
coefficient of the liquid below 0.1°K confirms that the ex- ____ . _

i s i 5 s e R & Al

f

. ! ‘pansion coefficient is negative., (auth)

i oy — s Shgpaisass
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C.A:1963 -

2

-| sistency near

R e R Y64
; He? vapor pressures: A standard for improved thermometry "
‘below 1°K. R. H. Sherman, T. R. Roberts, and S. G. Sydoriak
(Los Alamos Sci. Lab., Los Alanios, N Mex:).” "Probl "Low
Temp. Phys. -Thermodyn. 3, 125-32(1960)(Pub. 1962). The
|vapor pressure of He? provides a reliable and precise secondary ___
standard for thermometry or paramagnetic salt calibrations. '
| For a specified accuracy, the min. observable temp. of a manom-
eter or a McLeod gage using He? will be one-half to one-third as
]great as that for Het. The calibration of a paramagnetic salt
thermometer, directly related to 1/T, has the range of 1/T ex-~
tended by use of Hel. He3 is less subject to the superfluid film of °

‘| He* (1°K. and below) and Kapitza resistance than He!. The™ ~

development of a new He? temp. scale is not yet complete. The

-+new data obtained from vapor pressures and isotherms of He?and -

He* can be used to remove the scatter and thermodynamic incon-
1°K. obtained carlier (Abraham, et al., ==~
CA 45,400a). C. B. Murphy "’

3148 Lo




227, Tenaoemrocerp srmgroro lled. Strongin (96&

3! Myron, Zimmerman George O, Fairbunk
; Ienry A Specific heat of liquid IIe3. "«Phys. Rewv.»,
. @ | 19627158, e 5, 1983—1988 (anrar) .

IIavepena TemmoeMrocTh skmaroro Ile? B Temmepatyp-
____uoyM nnrepsaxe or 0,054 po 0,3° K mpr RaBICHINI IAcCLhI-,
IMAIONIIIX ITapon, a Tarke Ipm mani., 27,9, 28,5 m 14,7 arit.
_He oOuapy:KeHo IpPEACKA3LIBACMOro KpanTtoBoil Teopueii
depym-nararoet npir 0,08° K mepexofga B CBepXTeRy1yIo \
¢aszy. IIpo ManLIX T-paX 3aBICIHMOCTL TCINTOCMEOCTII OT o0\

T-ppl Jnmeiina, WTO COINIACYCTCs ¢ JAHILIMI APYINX pa- \

Gor (PiRXmy, 1962, 147K21; 175284). Ha ocrnozne nony-__s\_“

; YeHNLIX If panee N3BCCTNEIX AHNLIX AL BCCX JABJICHIL,

- xpoMe 14,7 ars, BLIMICICHLI KPUBLIC TCMIEPATYpIOil aa-__:’}_m
'BICIIMOCTIN DUTpoIr. I[3Mepemint BLINIC MINM. Aapic-

_mms Kpupoif miamiemms ye o0mapy’KINII IIepexofa B_ |

"cepxTeryuce - cocrosinne. Koad. Temmonoro pacimirpemisst

mpit 0,07—0,135° K 11 1eckoanko 6oseo BLICOKNX T-pax 0T- M\ _.

: “pIIATCACH, - o .G Ilymypum
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41371  (LA-DC-6032) TSE 1962 He® SCALE OF TEM- 2
PERATURES. II. DERIVATION. S, G. Sydoriak, T. R.

Roberts, and R. H. Sherman (Los Alamos Scientific Lab.,

»

N.Mex.). [1962]. Contract [W-7405-eng-36]. 30p.

" An Experimental Thermodynamic Equation (ETE) tem- "~

|

 ____perature scale valid from 0.2 to 2,0°K has been calculated

for He. The scale is based on new comparisons, (P;, P,),
. of *He and_‘He vapor pressures above 0.9°K; on‘the 1958
{He temperature scale; and on the best available data for

.. .several thermodynamic properties of He from 0.2 to 2.0°K.. . .

The Tg; Full-range Working Equation (FWE) scale, In Py =

<em o 1-2.49174/T + 4.80386 —0.286001 T + 0.198608 T* — ot 00

0.0502237 T® + 0.00505486 T* + 2,24846 In T fits the ETE

iscale and the (P3, Tsg) data and is therefore valid for use -~~~ -
i from 0.2 to the critical point, 3.324°K. The maximum de-

" lviation from the ETE scale is 0.4 mdeg and the standard """

w7

. e— % e iia e e aes e eeem s mmmememeem em s e eece teeiemesss s oses
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deviation from the input data is 0,25 mdeg.. The fit to the
seven recalculated isotherms of Keller in the range of the
1962 3He scale can be determined by converting Keller’s
P(’s to equivalent Py's, using direct P, to Py interpoiation
equations. The fit of the 1962 *He scale is as good as the
fit of the 1958 ‘He scale to the same isotherms, the average
displacements of the two scales both being 1.5 mdeg below
the isotherms. The average standard deviation for (Tg2—
Tiy;o) and for (Tsg — Ty,o) is 1.2 and 1.0 mdeg; respectively,

for these seven isotherms. (auth)



19952 . (LADC-5711) THE Tg He’ TEMPERATURE

3 SCALE. I. NEW VAPOR PRESSURE COMPARISONS.
' S. G. Sydoriakﬁgnc_i_ R. H. Sherman {Los Alamos Scientifc
Q/ ' Lab., N. Mex.). ‘"(19621 “Contract [W-7405-eng-36]. 5lp. ey

T A comparison of He® and He! vapor pressures, (P;, P,),
L;_“ e, has been made in an apparatus designed to reduce the num- _,________ 7 .
i ‘ber and magnitude of correctxons associated with the re-
o L __ . fluxing film in the He! pressure sensing tube and the e
'E . { attached bulb. The critical pressure of He® has been re-
R e determined to be at 877.0 + 1.5 mm Hg at 0°C and standard =~~~ - - -~
| gravity, the corresponding temperature as measured by a
——~————-—~,——-—-He thermometer is 3.3240°K on the 1958 He! scale. These ™
i . (P,. P‘) comparisons and the Ty scale are the basis of the )
' 'Tn He® temperature scale to be derived and evaluated in
l *  |future work. Empirical interpolation equations containing .. _ __ _ _ ___ -
! "'only P; and P, are described by means of which existing Py |
T - measurements may be converted to an equivalent Py. A e oo s
‘ N‘r ﬂ y ,% comparison has been made between this one-step interpola-
~_...tion and a two-step conversion in which the Tgg and Tz -~ T
/} ;scales are used as an interpolation parameter. Deviations
- ~--————4| betwéen the two procedures are¢ within the estimated errors ™
iof the (P., P,) measurements. (auth) .
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H 3.
R ‘QJ“‘“_"‘ Properties of He? at pressures greater than the minimum in the
| ! melting curve. _.A. C. Anderson, W. Reese, and J. C. Wheatley
7 (Univ. of Illinois, Urbana).  Phys. Rev. 130;" 16£4=86(1903); —
[ IMcasuremcnts of the sp. heat and velocity of sound in Hes as,
: ‘functions of pressure and temp. were obtained for temps. from —
i0.02 to 0.3°K. and pressures greater than the min. in the meélting .
curve. These measurements indicate that only 2 phases, liquid -——--
!and a-solid, exist in this region of the phase diagram. The melt-
. '} ing curve was measured to 0.03°K. The thermodynamic con- .—. ...
sistency of the data is discussed in terms of a two-phase model.
The data are compared with predictions which assume the solid .._____.
- entropy to be R In2, and qual. agreement is obtained. Addnl.’
evidence from magnetic measurements is given in support of the
= ‘2-phase description. . _RCPJ _

f—ﬁ_/%éJ?/‘j ' - L
vl | l |




4 B354. CaoiictBa He® npu nas x
HHMYMa, Ha KpHBOIl nnangemilu. nXl:ndxé ,65‘”(;'1'1""}{ M(':‘ ’%3
Reese W, Wheatley J. C. Properties of He? at pres-
sures greater than the minimum in the melting curve.—
«Phys. Rev.», 1963, 130, Ne 5, 1644—1653 (aura.)
DKCNEpHMENTANbIO ONpENe/eHb TemIOeMKOCTH, CKOPOCTIL
3ByKa I MaruuTHele cpoiicrBa He® B 3aBucumocti ot gasae-
uust # T-psl B HHTepBane T-p ot 0,02 no 0,3°K u pasae-——-
HHAIX, OOJIBULHX JaBJICHHS, COOTBETCTBYIOLIETO MHHHMYMY
Ha KpHBoOil nuaBieHns. M3Mepenust yKasmwBaior ma cyutect-———
BOBaHHe B HCCJAEIOBAHHOIT 0GJACTH TOABKO ABYX $as: Kua-
KOit H «-TBepAoil. B aToM npeanosioxeuuu BhIMOJNHEH pax~ —
TePMOAHHAMMUY.- PACYETOB, B KOTOPEIX TIPHHHMAeTCs, ~YTO
suTponus  TBepAoil ¢aswr paswa RIn2. Pacuer kpusoit”
NJ1aBJEHHsT KaYyeCTBEHHO COTJIaCyeTCst ¢ HenoCPeACTBEHHLIMIL
‘H3MepeHHAMH; KOJHYEeCTBEHHO Ha0MI0AAI0TCA PacXOKAeHIs,
lypeuipaloiecs npH noniKenuu T-pul. Pacuer nponaao,x-_,_c_‘;":b
‘Hux (Op/ot) (na.), p— naBienue, {—T-pa, a TaKiKe TeM- ﬁ%g
L10eMKOCTD. IIpH_MOCTOSIHHOM MJIOTHOCTH AByX(asuoit ciere-—- /=~
\

/




Mbl yKa3biBalOT Ha KauecTs. NPaBHJIBLHOCTD CAE/aiHbIX npen-
OAIOJKCHIN 1 HA OTCYTCTBHE TEPMOMHAMIL. COrJ1acoBaM- .
HOCTH  SKCIEpHM. AAHHDIX. VYKkasaHHit O CyUleCTBOBaHHil
0GAacTH aHOMAaJBHOTO MOBELEHIs He o6uapy:eno. Maruur-
ke n3MepeHiisi TOXTBEPXKAAIOT TPHHATYIO 1Byx(asuyio
Mogeab. . R % .
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— 8954 SPECIFIC HEAT, ENTROPY, AND EXPANSION e e
{COEFFICIENT OF LIQUID HELIUM-THREE. A, C. Ander-
e e - om--——son, W, Reese, :and J. C. Wheatley (Univ. of Nlinois, e
! Urbana).  Phys. Rev . 130: 495-501(Apr. 15, 1963). (TID- .
BT "1""““17389) Y e
The specific heat of liquid He® is measured over the

1 —E ©77 7T 7T “temperature range 0.015 to 0.3°K at pressures of 0.12, 6.45, i

_14.6, 214, and 28.8 atm. The specific-heat curves are fitted
to polynomials ‘suitable for the calculation of absolute en- B
.l _._.tropies. The isobaric thermal expansion coefficient is D -
measured over the same temperature interval at pressures
- ——-—of 14.4, 21.1, and 28.5 atm, and is found to be negative over =TT T
‘the entire region investigated. The thermodynamic con- .

. “’SlStCnCY of these two sets of measurements is discussed.
(auth) I : '
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i I' Specific heat, entropy, and expansion coefficient of liquid

\ ‘helium-3. A. C. Anderson, W. Reese, and J. C.,Wheatley :

{(Univ. of Illinois, Urbana). Phys. Rev. 130, 495-501(1963).

‘The sp._heat_of liquid He?® was measured at 0.015-0.3°K.

I~ "and 0712, 6.45, 14.6, 21.4, and 28.8 atm. The sp.-heat curves™ 7~
‘were fitted to polynomials suitable for the calcn. of abs. entropies.

immmeemd——==——1Tha isobaric thermal expansion coeff. was measured over the— -~
same temp. interval at pressures of 14.4, 21.1, and 28.5 atm. and

Was found to be neg. over the entire region investigated. The -

thermodynamic consistency of these 2 sets of measurements is

e discussed. _ .

Toxess | -



H@ " 11B517. TenaoemKocTs, IHTpONHSA M Koa(b(buuuc"r' [963
pacwupenns kuakoro Hed. Anderson_A_C, Ree-
se W, Wheatley T. C. Specific heat, cntrop?. “and
“¢xpansion coclficient of liquid helium- three. «Phys. Rev.»,
1963, 130, Ne 2, 495—501 (anra) .

\ TennoemKocTh sKiakoro Hed lls\lepeua B obnactit T-p
~..0,015—0,3° K 1 napa. 0,12—28,8 ars. Tounocts namepemm
- ~3% CocTapJicHbl Tabauubl autponnn zxuakoro Hed npir
pasanunbix aasacuusx. Msmepen nsoGapiuy. Kosg. Temio-

| BOro pacmupcmm npn  Tex. e T-pax i pasa 14,4—
\ 285 arm. . il _JL A‘C/KOB‘

\

I
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-1of the start in solidification of -*He solns. in ‘He, and of the -

- ipoints in the equil. diagram corresponded to a polymorpllicl'

. L . _-A.P.Kotloby .

\(7'_ 9?}/ % 19635

i Equilibritun diagram for the liquid-crystal 3He—¢He system.
iN. G. Bereznyak, I. V. Bogoyavlenskii, and B. N. Esel’son
{{Phys.=Tech. Inst., Acad. Sci. Ukr. S.S.R", Kiev). Zh. Ekste-

rirt. 1 Teor. Fiz. 45(3), 486-95(1963). Measurements were made

width of the liquid-crystal diagram at 1.4-4.2°K. The triple
transition in the solid state as well as a transition from thea-phase

_|to the v-phase in solid ‘He. The calorimeter is 5 cc. in vol. and
!designed for werking up to 150 atm. 25 references.

-




He

C.A 1966l 13

15049 A

R B S S (N i S |

(963

The pressure dependence of the entropy of liquid *He down
0.04°K. D.E. Brewer and J. R. G. Keyston (Clarendon Labt.‘,)‘
Oxford, Engl.). Proc. Intern. Conf. Low Temp. Phys., 8th,
London 1962, 27-8(Pub. 1963). Previously reported const..
pressure sp. heat data were integrated to obtain the entropy vs.'
temp. at 0.045 to 0.12°K. at pressures of 15 cm., 11.5, 17.6, and
27.6 atm. The reference entropy was taken as 2.41 j./mole-
degree at 15 cm. pressure. Plots of entropy vs. temp. at 4 pres-
sures are nonlinear through the origin. The quantity ms,*/m,
(ratio of effective quasi-particle mass of 3He at pressure p to an
iHe atom at 15 cm. pressure) is plotted vs. pressure. There is
close agrcement with the results of others. Measurements of the
change in temp. on adiabatic expansion and compression of liquid
‘He were done. The value of da,/d T (e, is the isobaric exXpansion
coeff.) near the vapor pressure is approx. —0.1/degree? at very
‘low temp., which agrees with the results of others. At 25 atm.,
!—da,/dT is ~0.05/degree?. This is much lower than previous
estimates by the same.investigators. = R. J.Reynik .

®

RS T TR R T e S

e

|




1963

He'} }
u/ i Calorimetric measurements on helium-3 and on solid helium-3—
i helium-4 solutions below 1°K. Alexander -Scarborough Me- -
¢ - {7 Williams (Ohio State Univ., Columbus). ~Univ.” "Microfilms. .~
(Ann~Arbor, Mich.), Order No. 63-2533, 150 pp.; Dissertation
- —-Abstr. 24, 356(1963). [ ._._SNDC -
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Thermodynamics of He® and He! solutions above the A-tem-—""-7
perature of pure He!. R. Chandra and V. S. Nanda (Univ.

-------- i—m--=-=-Delhi, India). Phys. Fluids 6,  765-71(1963). The thermo- .- - -
& l_w R dynamic properties of He® and He! solns. at 2.2-2.6°K. were in-
. cewrdiieeee—“yestigated on the basis of some of the classical theories of nonideal .. ... .

solns. Calens. also were made of the excess chem. potentials
o _i______from the vapor-pressure data by using some general thermo-__

5 53 ‘dynamic considerations. These results are then compared with
R those obtained from the theoyi;g_cggsi@gggd.ﬂ}_,:»_;______::,__;ir__cv,g(_‘,_:l___ L
— o - . S — A e e . . e o ——— e ———— e — — ———
C.A-9¢3-89-2 W@ . e
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: R g ., 18B327.  Tepyommiamuka pacropon Hed n et Boie /9 ‘

ILLQ M @~ J-TeMmepatyprr aan vicroro Het. Chandra R, Nanda &,
/ V. S. Thermodynamics of He? and Hof solilions abovo,
the A temperature of pure Ief. «Phys. Fluids», 1963, 6,
N2 6, 765—771 (amra.) . ;
Suavemis TepMopmmamut. QynKmmi IS CHCTEMEI
. He3— He* pruncaenst B nutepsaie 1-p ot 2,2 (A-Temme-
‘parypa just He') no 2,6° K. Jlnst pacuera cooGoptoit ‘ouep--
T CMeLIeNNsl g IpHMeNeHa Teoplsa DEryispHLIX p-poB.
B TIPCANONOKEHINI, MTO DHTPOmIA 00pa3oBauisa p-pa CoOT-
BETCTBYET MjeanbHoil citcreMe. IIpi oToM cocTap sKIjKo-
CTII BLIDA;KEH vepe3 «IapaMeTpsl pacTBopiMocTiy. Livin-
‘nedpaupa 68;. Ha ocHopaumm HONyYEHHLIX Yp-NIl Aas g
Haiiiensl yp-HIST 151 BBIMIICACHIIST XHM. IMOTEHIUIANOB Ui
‘Il YOPYTOCTII JIapa-KOMIOHENTHI Pj, B KOTOpLIE, KpoMe Be- -
A §;, BXOANT 3HAYCHIE - DHEPLINL BIANMOAEIICTBIS
roymonenutst W. 3uauennsg P; rarike Moryt OBITH HAii-
JIeHpl 13 OOI[HX TEPMOJUIHAMIIY, COOTHOIICHIIT METOMO0M
‘TocaIeoBaTe LI Tpibmenntii. Heo0xoanybie sy mo-

= JIYUEHHST WHCJIEHHLIX 3HAYCHILT . BEMIMINLL Jl; DKCOEDIM. -

JJaHuple o0 yIpyrocTir mapa cMecit 3alMCTBOBAHEI I3 JIH-
. ‘repatyput (juist copepsranist Hed or 0 o 12 mom.%). Pe-
Co 3yJALTATLI BLIYIICACHINT 00OIMII METO/IAMIf COINOCTABIAIOT-
% ’ / 95 [I‘ » /3 ‘st 1 o6eysraaloresr. Mayuennas cicreMa Oska X Ijieann-,
THOIT. : “ C. OronomHNKoOn

i
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Comparative properties of He and ‘He. Donald P. Kelly
and_ Walter.. J. .Haubach (Mournd Lab., Miamisburg, Ohio).
U.S. At. Energy Comm. MLM-1161, 56 pp.(1963). The phys.,
thermodynamic, and quantum mech. properties of 3He, ‘He,
and their mixts. are teviewed. . e H. Niki
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V12 E43 [ [puMeHeHHe TeOpHH MHOrO(EPMHOHHBIX CH--—
ictem K Kuakomy Hed, Mills Roger Edward. An app-.-
ilication of the theory “of ‘many-fermion systems to liquid.
helium-three. Doct. diss. Ohio State Univ., 1963, 156 pp.

1Ref. «Dissert. Abstrs», 1963, 24, Ne 3, 1208 (aurm) ...

Tepmommammecxﬂe cBoiicTBa KHIKoro He3 H3y4YeHBl C -

IMOMOLIBIO TeOpHH (epMHOHHBIX ¢-unit I'puna tHma Marcy- .-

Gaput. Pesyapratit aas T=0°K, noayuenusie B npuGmike-
ui Xaprpu — PoKa, PacXOMATCH C ONBITHHIMH _ AaHHBIMH, .
HO cornacyloTcst ¢ BbluMcaennami Bpiokuepa n Tammens.




‘ 3 b467. Ilepexox OT rekcaroHajbHOMi MJOTHOYMAKOBaH-.
10il K KyGHuecKoit 00bEMHOUEHTPHPOBAHHON CTPYKType BL_
He® u Het,. Schuch A. F,Overton W. C, Jr, Bro-:
———ut R. Phenomena along the hcp-bec transition line of Hes3!
nd Het. «Phys. Rev. Letters», 1963, 10, Ne 10, 429—431

(anra.) . CHR——
OGey»xaaercs '~ TeOPeTHY. HHTEPNPETAlUHsl TepexoioB B ?
[;;Bep,aoﬁ tdase He? u He* or rekcaron. mioTHOYNakoBamnoit

: oGbeMHOLeHTpP. KyO. cTpykrype. Haiimeno, uto Brosn kpu- ~

Buix nmepexona Kak aas Hed, rak n aas Het MOcR2=const,

rie M —macca, R — paccrosinHe MeXAy COCEIHHMH MoJe-—
kynam, Oc —eGaeBckas 1-pa (yKkasaubl skcnepHM. paGo-
Thl, MO JAHHBIM KOTOPBIX nOayueHnl 3Hauenus R u 0Oc).
O71cioga BHITEKAaeT, YTO MEPEXOA COOTBETCTBYET TOYKe H3rH-
Ga KpHBOIl NOTEHIIAJBHOM 3HEpPriHH KaK (QYHKUHH R u np-——-
BOJHT K YCHJICHHIO POJIH HYJEBHIX KoJieGaHHil. B. ¥pGax

-~ : P
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) 4B397. Tepmopnuamuueckue cpoiictea pactcopos Hed
o Het. Il. TemnepaTypsl pbilie rpaHuubl CBCPXTCKYUeCTH B
ipacteope. Chandra R, Nanda V. S. Thermodynamic
‘properties of He3and Hef solutions, 1. Temperatures abo-;
ve the superfluid transition in solution. «Phys. Fluids»,
1964, 7, Ne 1, 15—19 (anru.) i
¢ HWcenepyiotcsi TepMmoAunaMuy. cpoiictba p-pa Hed u Het,
Mexay T-poil mepexoja aast uncroro He* u t-poit nepexoaa
‘aas p-pa. [IpoH3ROANTCSA CpaBHeHHe 3HauelHil H3GLITOuHoro,
| XHM. TIOTEHIHaJa, BbIYHCJACHHBIX 1a OCHOBC KJIACCHY. Teo-
{pHI p-pOB M OmpeeseHHbIX 13 AaBJcuHs napa. [losenenne
‘He® MoseT GbITh 00BsicHeHO TakuM oGpasom mo 1°K, tor-
‘na kaxk aas He!' Taxkoro coBmamenHs Her. JTO PACXOkKie-,

- ‘unte aas He! B p-pe oGbsicieno ¢ nomouipio rinoresst Fop-

‘Tepa mpeaJoKcHHON Aas uncroro Hed, cornacio kortopoii
cBoGonuast sHeprust ['u6Gca sipasercs (ynxuueil Ao ato-!
Mon He#, uMelomux nopManbHyio Texydecrs. Hcmoabsoba-,
HHe 3TOil THNOTE3B H BLIGOP COOTBETCTBYIOLICTO BHIpaiKe-
HHs Aas nojcuera csoGojuoit sueprin I'n60ca nmo3BOJMH.N
NONYuHTb 3HAuenyst H3GHITOYHOTO XHM. NOTEHILHana, yAoB-
JIETBOPHTEJBHO COrVIacylolUHecss ¢  SKCMEepHMEHTaJLHBIMIL
CooGuwenne I cv. P)KXun, 1964, 136327, -

196Y
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» KHX Tequsi-3 M reausi-4 BLICOKOI MJOTHOCTH MPH Temnepary-
3 © pax oot 3°K. Dugdale J. S, Franck J. P. The
: thermodynamic properties. oi solid afid 11uid helum-3_and
" helium-4 above 3°K at high densities. «Philos. Trans. Roy.
Soc. London», 1964, A257, Ne 1076, 29pp., ill. (aura.)

TepMoauHaMHYecKHe cBoiicTBa TBEPABIX H XKHI-

IMpopeacubl H3MepeHiist yA. TemsoemkocTH TBepioro Hed

C' npn noctosiom oobeme mMexay 3°K i Toukoil niasaemis
f 7711 Pa3JHUHBIX MJIOTHOCTE(l, COOTBETCTBYIOLINX JaBJeHHANM
10 2000 ars. M3smepennst npojoausensl 3a 061acTb naasJie-

st go 29°K npu moctosiHuHoM ofbeMe KHAKOI (a3l
JIlnst cpapueHHst NMPOBEJeHbl aHAJOTHYHBIE H3Mepenis 114
He# npit yethipex passnynbix miaotnoctsx. [Toayuennste pan-; ™\
uble pymecte ¢ p—V—T 3navennsmi no Muancy n Ipuaan
(P)Kdu3, 1956, Ne 6, 16448, 1961, 10[128) mO3BOMHMH OIli-,
caThb BCe TepPMOAHHAMHY. CBOiiCTBAa TBEpAOil ¢a3pl B pac-
CMaTpHBaBIINXCA HHTEPBANAX JaBJeHHs i T-pbl. PesyabraTsf
MOryT ObITb OCMBIC/CHBI IOJYKOJHYCCTBEHHO B MOHSTHAX
KBa3HrapMOHHY. MOJeqi KoneGauiii pewerox it HyJesoil
sHeprin TBepAbIX Tes. IIpoBoanTes Takuie KPaTKoe pacemor-

L4 (96§ @9  peine ya. Tenmoesiwoen wuAkoR At . ——
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?‘AWW Helium-3. An annotated biblio

graphy. C. F. Eck, K. J.
Kaminski, and W. A. Wakat. U.S. A¢. Energy Comm. MLM-
1190, 452 pp.(1964)(Eng). 1486 references. .. _SNVC _
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; ! Heat capacity of the exchange bath in solid *He. R. L. Gar-
. witz and H. A, Réich (Columbia Univ.). Phys. Rev. Letters"

12(13), 354-6(1964); cf. CA 60, 8802a. . Exchange heat capacity

measurements showed that heat enters the exchange bath through

" the Zeeman system, whereas the contribution from the lattice is

OS2 L E



7/ Some thermodynamic properties of liquid helium-3 below 1.0
_absolute. - John Edgar Rives (Duke Univ., Durham, N. Car.),
Univ. Microfilms (Ann’ Arbor, Mich.), Order No. 63-879, 10t
pp.; Dissertation Abstr. 24(10), 4243(1964).: SNDC
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) 20 B310. TenmepaTypbl MHHHMaabHOrO 00beMa M ofaas

cTeit paccnocnus cmeceii He3— Het, SCT__TT Eugene C.
“Temperatures of the volume minima and stratificalion re-

gions for 3He—*He mixtures. «Phys. Rev. Letters», 1964,

12, N0 8, 185—187 (aura.)

Hceneayercss npuunna  pacxoxaennit B OmpenesneHH: .
A-touek cvecelt HeS—He! npn pasanunbix cnocoGay Ha6.o-
nennit. IToctpoenuas no gauubiM H3Mepennit Kpupas 3aBi-
CHMOCTH T-pbl MHHHM. o6beMa ¢mecH (T MHH.) OT KOHIL-HII °

'PAacrnoJiolKena Bblle JHHIHI ~A-nepexono‘B; NpH  KOHU-HIF

‘He? >40% pasuocts 1-p nocriraer neckombrirx COTBIX rpa-
nyca. BosMOKHOCTL BO3HIKHOBEHHST 33 CYET 3TOrO KONBEK-
‘THBHBIX [OTOKOB BO/I3I T(MHH.) W sBAsieTCH, MO MHeHHIO
.aBTOpa, NPIYHHON PacXoXAEHHIT npi HaGIOAEHHAX A-nepe-

X0[a B CMeCHL. JI. Mexos.
N I




i 11B436. Ocyoticcroe nasaenne Ied SRITIROM IIef lgé
.C NIPEITIOKCHILMII NpoLecea A XOJOMAMIBIION MALIIIIIET,

3 KZ‘ 9{ _ paboraiomeii npn temmeparype < I°K. London 1.,
g He

Claxke G. R. Osmotic Pressure of He3™in Liquid Ie?,

\(vibh Proposals for -a Refrigerator 16 Work below 1°K™
anriI.) :
o= DKCIICPHMCNTANLIIO ONpEJENCH0 OCMOTHT. AapieHie. P-——-
nsorona Hed, pacrsopemmoro B skifkoyM Hef, mpm r-pax
~e=-0,8,1,0. m 1,2° K. B xauecTse INOAYMPOHINACMOIl Mey-——
- {Opanbl CAY;KIUI CJIOIT TOHKON3MENBUCHIOr0 MOPOIIKA BEI-

coroit 50 s, moMemenmoii B HeiijILOepoByo TpyGRy
muaM. 0,3 xa 11 BricoToit 86 A, - MOPOIIOK CIIPCCCOBEI-

- ==+ ~—BQJICA IIOJ AABJEHIEM 102, JMIHEIiNoT0 PACIUIIPEHITS MeM-—""""
Gpansr 11 TpyOKIn Oburnm ONIBKIL, IOJTOMY IIPI Tiay0OKOM

f--- -—— oxyrasiremnnr MeMOpamna me paspymanack. MemOpana mpo--— -

mycrana anmb csepxTeryumit He!. Cyvecn He® mm Het us-

iBCCTHOTO COCTaBa yepe3 MeMGpany coo0manach ¢ UINCTLIM —-
sy He!, maxopsimpmmest mpir Gonee  BBICOKOIT  T-pe,

Y 196Y-

—{mpngeM P ypaBHOBemIIBAIOChL IIPOCTATHT.  JABICHIIEM -~
smigiroro Hef, Halimenunie Beamunubl IIMEIT  IOPSIOR

-1 30—=50_ta_DT._CT., T _II3MEpPSUIICH ¢ TOYHOCTLIO * 0,2%.—--~
N 1\ e

3o



~

1

JIpir T-pe <0,87° K sxuprast caeco Hed 1 Het paccaaiBa-|
‘etest, Hocronnky npr mame T-pax- ourpomnsa He* mpar-|
' TITICCRIL .paBua mymo, a ust Hed cocrapiser KOHEYHYIO:
:BEJIITIITY, CMECh 1I30TONOB MOKET paccMaTpnBaTLCA KaK;
| ORHOKROMIIOHEHTHAS CIICTCMA, B KoTopoii JknAKas ¢asa,’
.Goraras He*, mpegcranmster coGoii ¢xpasnmaposyio» aay,
14 APYTast sRIARAT $asa CKBASMRIAKYION. Hpir agnabaria.’
[ pasbapaenr mocxesmeii TIPOIICXOIIT IOIIOMEHIIe Temna,’
| AUATOTIIIHOe TemtonoMy ddexTy ammabaTiT, IICIIapenns
(JRIIROCTH, a Bemmumma P aHaJIOrMYHa yOpyrocTit mapa;
'DTOIT JRIIKOCTIL. DTH CO00pAIKCHIIS  HOMOIKEHLI B ocHony

{

* | IIPCJUIORCHHOIT CXEMEI XOJIO/IUILION MAIIIIHLL, paboraio-;

jImeii mpmr T-pax mopapxa 0,1° K. Iornomenie Temma B.
i9TOIT MammIHe OCYIICCTBISICTCS 3a CYET pasbannenust p-pa |
;Hed B Het, ¢ mocuepyomeii pereHepanmeii XmajgoarenTa:
JIYTeM_TICPEeronKI. __C. Oropauiron:




{ /““')_

Jenewsenee-
Koeaus.

X /965 %

') 2B365. O cncpx'rexy-lecm He3,
3KCnepuM. 1t Teop. Gus.», 1964, 46, Ne 4, 1510—1513
Hamepsanach Temnoemkocrh xupxoro Hed mpu 0,0033—
0,011°K. dasi noiyuenuss 8 He® caMblX HH3KHX T-p pas-
paGoTan npuGOp C TpeXCTyNmeHuaTLIM pasMaruHuHBaHHCM:
napaMaruHTHbIX coJqeil. Temoemkocts Hed nosyyanach H3
rpaduTa oTOorpeBa, Kak pPasHOCTh TEMIOEMKOCTEl MHJIOMNH,
3anoJaxennoit 1,12 cy® xunkoro He® n 0,058 ca® Hed, Xa-
pakTep KPHBHIX TEMJIOEMKOCTI, TIOJYUCHHEIX TaKiM 06pa3soM,

-a TaKKe jpe3koe yBeMiiyeHHe TemJsonepefaun uepes Hed x
‘uepnii-MaruneBoMy HHTpaTy (TpeTbeil CTymeHH oXJaxkie-.

mis) Hipke 0,0055° K enBa s MOKHO OOBSICHHTbL HHavye,
YeM MEpPexOAOM JKHAKOTO He3 npu t-pe 0,0055°K B cBepx-

_TeKyyee COCTOfIHIe. - J1. Mexos

196y



/Zn,?j,sj?/ o 1964

vV 12 E41 I.  Hexotopnie TePMOJAHHAMHKYECKHe CBONCTBa
:unkoro Hed mmxe 1°K. Rives John Ed gar. Some -
-t thermodynamic properties of “liquid "helium™~three ‘below "
i 1.0° absolute. Doct. diss. Duke Univ., 1962, 108 pp. Ref.

- - - i-«Dissert. Abstrs», 1964, 24, Ne 10, 4243 (anra.) . BT
' .. Mamepena maomiocts sknakoro Hed 3 o6aacri T-p 0,045—
-+1,3°K M npH xabneHusix’ HHKe 28 ari. Haiizen MHHHMYM .

i { ITOTHOCTH NPH JaBJIeHHSX Bhile 15 ars. Heenenosan rak- ot
: '3_>K_e_-*\'°3¢’-_’f9£’l%9£9PE@!‘.P@HH”‘x‘"lKQEQJE:.‘.-_ )
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SH a, 743 ' THE 1962 He3 SCALE OF TEMPERATURES
EVALUATION AND STATUS. -T. R. Roberts, R. H.
Shcrm'm .and S._G. Sydoriak (Los Alamos Sci entmc Lab.,
N. “Mex.). J. Res. Natl. Bur. Std., 68A: 567-78(Nov.-Dec.
'1964) “(LADC-6217) :

The 1962 He Scale of Temperatures is evaluated both as |

.to its precision and its deviations from the thermodynamic '

Kelvin Scale. Various thermodynamic quantities of SHe

; consistent with the 1962 3He Scale are derived and listed.
'The correction to an observed vapor pressure for small
.amounts of ‘He is discussed and tabulated. A description
is given of the method of multiple variable least squares
analysis used for deriving the final scale equation and for
‘re-analysis of isotherm data. Finally the present status of

‘the 1962 He Scale is discussed along with some considera-|

tionsfor the future. (auth)

i

'
)
i
I
!
|
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. NEW VAPOR PRESSURE COMPARISONS. S. G. Sydoriak
and R. H. Sherman (Los Alamos Scientific Lab., N. Mex.).
*JUREsTNatl Bur. Std., 68A: 547-58(Nov.-Dec. 1964).

A comparison of *He and ‘He vapor pressures, (P;,P,),

‘was made in an apparatus designed to reduce the number
and magnitude of corrections associated with the refluxing
film in the ‘He pressure sensing tube and the attached bulb.
The critical pressure of 3He was redetermined to be at
873.0 + 1.5 mm Hg at 0°C and standard gravity; the corre- .
sponding temperature as measured by a ‘He thermometer
is 3.3240 + 0.0018°K on the 1958 *He scale. Empirical in-
terpolation equations containing only P; and P, are de-
scribed by means of which existing P; measurements may
be converted to an equivalent P;. A comparison was made
between this interpolation and a conversion in which the
1958 ‘He and 1962 3He scales are used as parameters.
Deviations between the two procedures are within the es-
timated errors of the (P;,P;) measurements. In subsidiary

3 Y (74 THE 1962 Hed SCALE OF TEMPERATURES. . [96Y
He/ﬂ¢ 8

NSA-1968 < 19-§



experiments on techniques for ‘He thermometry a typical
‘vapor pressure bulb arrangement was tested. It is shown
that the refluxing film introduces a heat flux, Qg, and a re-
sulting Kapitza temperature drop, ATy, between the He(II)
and its container, which may amount to many millidegrees. .
The feasibility of calculating AT) for a particular ‘He vapor,
pressure bulb was studied. The necessity of measuring

AT, /Qs at least once in situ is pointed out. In addition, it

is necessary to redetermine the film flow rate periodically !
at the same time that ‘He vapor pressure measurements
_g_gbeing_ made. (auth)




4 THE 1962 He® SCALE OF TEMPERATURES.
IV. TABLES. R. H. Sherman, S. G. Sydoriak, and T. R.
Roberts (Los Alamos Scientific Lab.; N. Mex.).  J. Res.
Natl. Bur. Std., 68A: 579-88(Nov.-Dec. 1964). (LADC-
6218)

The detailed tables of the 1962 3He Scale of Tempera-
tures are presented. The vapor pressure of 3He is tabu-
lated in steps of 1 millidegree from 0.2 to 3.324°K, the
critical temperature. A table giving temperature, to 0.1
millidegree, as a function of pressure is included, as well
as the temperature derivative of the vapor pressure. (auth)

3 /’(Q/ Tis) 1964
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ga - MG 6 B642. = dasosan puarpamma cmeceii ﬁ";—,_rﬂ_ﬁe‘_:ﬂed: / g6l’
_TowP M, Leel ™. Phase diagram of He'— e* mix-
furcs. «Phys. Letters», 1964, 9, Ne 2, 130—132 (anra.)
" Tlo 3KcnepuM. HaHHBIM, ONyCJMKOBaHHBIM  paHee
(P>X®n3, 1963, 4E35), ¢ yuetom mpaBusia (a3 MocTpoeHa
dasopas anmarpamma cmeceit He’—He*: npoekuus Auarpam-
Mbt P—T—X mna nnockocth P—T u 8 n3oGapuu. ceueHHit
T—X npu nmasn. 19,1—30 ary. [lokasano, uT0 B cHCTeme
He3—He* cymectpyer 5 ¢a3: 2 XKHAKHX p-pa Ha OCHOBe
He® u Het, "2 TBepabix p-pa ¢ KyO. OGbeMHOUEGHTp. CTPYK-
Typoit na ocuose He3 (BCC;) u He! u TBepabiit p-p ¢ rek-
CAroH. MJIOTHOYNaKoBaHHOil CTpYKTypoit. OcoGeHHOCTBIO

TiarpaMMBl (CM. pHC.) sIBASieTCsl Haauuie oGracTi TBEPAOIT
(a3bl, 3aMKHYTOIl MOHOBapHAHTHOII kpupoit. Ilpi nominke-
wun T-phl TBepAasi ¢asa na ocnose He! mnapirtes, pacna-
fasicb Ha ABe JKHAKOCTH. - T. Ilepecana
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58
Low-temperature heat capacity of liquid He. W.. K. _Abel, 7T

‘A. C. Anderson, W. C: Black, and J. C. \thatley (Uruv of
Tllinois; Urb:un) "Phys. Rev” “Léllers TI5(23), 875-8( 1960),-~
(Eng). The heat- capamty, C, of 3He_yas measured at magnetic |

itemps. T* < 0.05°K. at 0.28 and 27.0 atm. in the absence of .
calonmctcr background. The results show a dependence of'
:C/nm3RT* on T*, where #; is the no. of 3He moles and R the gas; i
const Such a dcpcndcncc is either lincar or logqnthmxcG 5 ‘.

! J




)} 15B537.
ro Hel, Abel W. R, Anderson A. C, Black W. C,
—=WlLEdtley J. C. Tow-temperature ~heat capacity — of
liquid He3. «Phys. Rev. Letters», 1965, 15, Ne 23, 875—
— 878 (amura.) FTTR

p i B o o

1#5

HuskotemnepatypHas TennoeMKOCTH HAKO-

[TpusoasTcs pe3yabTaThl H3MEpeNHii BeTHunnpl c/ng - RT*

| 77 caenopano Obl OXKHIAATh, HCXOAS
@epnit. Toynslit BHA 3TOiT 3aBHCHMOCTH H

n3

— (¢ — Tenj0eMKOCTb, 13— uncao modaeit He3, R — rasosas
nocrosuuas, I*— maruutnas T-pa) aas Hed B oGracti
== 1-p 4:10-3—50-10-3°K. B ormiuyiie OT ye uMeloumnxcs
3KCMEepPHMEHTOB MO OMpEeAeNEHHIO 3TOfl BEAHUHHBLI  NpiMe-’
T HeHHBIt MeToX (KPaTKO oOmHcaHa KOHCTPyKuist npuGopa)
AT BO3MOXKIIOCTb HCKJIOUNTL TEMJ0eMKOCTh
— 11 MmaruutHoro Tepmometpa. [Tonyuennyio Benuunuy c/nsRT*
| Hesb3sl onmucaTh napa6ojHy. 3aBHCHMOCTBIO OT T-DHI, K-pyIo

KaJopimMeTpa

TEOPHI  ZKHAKOCTH:

e yCTaHOBJeH. _
1. Konaparenko

\
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;" The heat capacity of liquid He. B, M. Abraham, M. Duricux,
eemiC. J. N. van den Meijdenberg, afid DW= Osborie™(Argonne;
. . Natl:“Lab:, Argonnc;- IiL.)s— Proce-Interst.” Conf. Low Temp.~ =~

... .Phys. 9th, Columbus, Ohio 1964(A), 133-6(Pub. 1965)(Eng).;

"Measurements were made on the heat capacity of liquid *He at; ="~

. ..10.04-0.5°K.in order to i
‘effective mass ratio, m*/.

|was detd. _The entropy at 0.4°K. was S/R = 0,682. JDJN .

mprove the precision in the detns. of the;
m. A value of m*/m = 2.38 & 0.25:--- -



56 /3 :

13 B599. Temnoemkocth ancopouposannoro = Hed  mpi
T HH3KHX TeMmnepaTypax. Lambert Marce | H. Adsor-
‘bed 3He: heat capacity at 16w iemperatures. «J. Chem.

~— Phys.», 1965, 43, Ne 8, 2913—2914 (anra.)

1CHMOCTDb TemJI0eMKOCTH - OT T-pbl B 3TOM HHTEpBaJe.

‘cyios) TJIOTHOCTH TOKPLITHSA ancopGenta He® mnposBaser
'CB:BA_TB. COCTOSHHS. Brnnoth no 0,1°K He Habaopaercst

" Hamepena TemjioeMKOCTb aACOPGIPOBAHION0 Ha 1neoTe:|
He? npu T-pax 0,3—0,8° K. Tlonyuena KBaapatiiinas sapi-,

Ilenaetcsi BLIBOA, uTO TpH HeGOIbLIOIL (MeHee OMHOrO-,

| ATepHBIIt 'mm’an'n TemI0eMKOCTb.  AACOPOEHTOM CIIYKHI
1eONHT_B BHAE APOGHH AHAM. 1/16 moiiva. H. Hnosemues::
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_froukn. Moldover M. R,

Inymo_npu T—-T..

12 E59. Ten.nocm(ocanE3~ 4 BOJIH3H KPHTHYECKO#
le W. A. Specific heat of;_
He? and Het in {he nelghborhood ‘of their critical pomt'<
«Phys. Rev. Letters», 1965, 15, Ne 2, 54—56 (anra.)
Ycranonaena .norapu(bmm 0COGEINOCTL  TeMI0eMKOCTI
Co/lR=—aln[(Tc—T)/T]+b He® u He* muxe xputuu.!.
TOYKH B HuTepBase T-p 10-%° K<T—T.<1°K, rae a=037

411 0,62, a b=1,7 u 2,0 ana He® n He* coorBercrBenHo. Xa-}

. pPaKTep 3aBHCHMOCTH BbllUe T YCTaHOBHTb He YAaJ/0Cb.f

OTMC‘{aETCﬂ COBHaIlCHHC a C aHaJIOTHUHBIM K03(.IJ B TenJo- 'f

‘emkoctit Het Baosb 'KPHBOIT HachllleHnst BOJH3H A-TOUKIL!
TIpeABapHTCJbHEIC  Pe3YJbTaThl  CBHACTEJLCTBYIOT O TOM,
‘uto d2p/dT?, tne I — XHUMHY. MOTEeHUHas, He CTPeMHTCS K
0. JIMuTpeBcKii;

- o




@ SPECIFIC HEAT OF He?
_INEIGHBORHOOD OF THEIR CRITICAL POINTS, _Mcld-_
over, M. R,; Little, W. A, (Stanford Univ.,, Calif.). -
{Phys. Rev. Letters, 15: 54-6(July 12, 1965).

The question of whether for a real gas the specific heat

_!behaves in a manner similar to that

]

vestigated. A study is made of the s
volume of both helium-3 and helium

AND He! IN THE

of a lattice gas is in- i
Lo

pecific heat at constant
-4 at densities close to |

“the critical density. The results confirm the view that
quantum cffects would reduce the magnitude of the singular
contribution to the specific heat in helium, (J.F.P.) ) I




i-» Specific heat of helium-3 and helium-4 in the neighborhood ot

S Rpe

‘their critical points. M. R. Moldover and W. A. Little (Stanford
~ = iUniv., Stanford, Calif.Y:" " Phys. Rev. Leiters 15(2), 54-6(1965)

{(Eng). The sp. heat at const. vol. (C,) of both He and ‘He -

19%s

—=-—:at d. close to the crit. d. were studied for 2 reasons: to observe L-..

iwhether the He is like Ar, and to investigate the detailed nature

~4~-——-—of the singularity in the pressure-d. plane, not only on the crit.

1

i
NS |
!
{

.9 1g65!
IHeL )

lisochore but on its immediate vicinity. The Cyat 3.3 and 5.2 K.

a5 ) -—._..iand their crit. d.-were detd. and plotted vs. temp. In the 2-

iphase region below T, C, indicates logarithmic behavior similar
s ,ito Arand O;. The postulate of Yang and Yang (CA 61, 13892g)

___isingular contribution to the sp. heat in He is verified.
: : : 5 - Margarete Lindsley

ithat the quantum effects would reduce the magnitude of the|

|
i
{

b
3
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4 © 18 5352 MaoTHOCTh caGoro pacTsopa He’-—He"
MC?“'TP_ Jryxa_T. Il. Tyctuna caabkol cyMILul He®—He®. «YKp.i-wooo—

AANIL ans o ST565, 10, N 3, 353 (yKp.). | '
)V/e ---ii B Temnepatypnom HHTEppae 1,3-4,0° K npopexeHsl 13- ‘,- AR o

v \1epemm MJIOTHOCTH c¢saboro p-pa uao‘rononj-l?c cojepiKa- |
ceeim e e | iunes He® 10-2%. 3aBHcHMOCT IVIOTHOCTI CAOBIX P-POB OT p- oo oo s
'T-pHl OKa3aJach MOLOGHOI TAKOI 3aBHCHMOCTIL JUIS YHCTOrO!

- - | - -{'He*, omnako mpu T-pax miKe ?wroqxu TUIOTHOCTDL  YMEHb={oee — - o m

‘maercs npu OX/IaZ ACHHIL - : P. @.}

R i o S ' o P b e . s i O 5 e i S B G = ——
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‘" Properties of He_at low temperatures.” John C. Wheatley. .
(Univ. of Illinois, Urbana). U.S. At. Energy Conint. COO-,
1198-306, 72 pp.(1965)(Eng). Exptl. values and methods’
are given for detg. the heat capacity, the magnetic susceptibility, !
the self-diffusion coeff.; the velocity and attenuation of sound,:
the thermal cond., and the transfer of energy across the surface:
between solid and liquid *He. Since only the heat capacity,
self-diffusion coeff., and magnetic susceptibility were measured:
to very low temps., parameters were detd. for comparison with
those caled. for a Fermi liquid. Only the parameters of the
heat capacity deviate from those expected for a_nmormal Fermi
liquid.. . _ _E.W.Nadig :

Cu (966 648
10425 ol
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1)3 E517. Tenaoemkocts cmeceii Hel—He! B TBEpAOM
Coctosnmn. “Zimmerman GedTge O. The specific
heat or 3He—*He solid mixiures. «Low Temperat. Phys.,
‘LT 9. Proc. IXth Internat. Conf., Columbus, Ohio, 1964.
Part A». New York, Plenum Press, 1965, 244—247 (aura.)
(:- ) . . HMamepena TenoeMKoCTb C, cmeceit He*—He?, conepxa-
P e He® B KoTopbix Mensnoch oT 0 10 11,8%, B HuTepsanae
‘r-p 0,06—0,7°K mpu aasa. no 63 ar. OGunapyseHo, UTo |
'C, MPOXOXHT uepe3 HeCKOABKO SKCTPEMYMOB, UaCTb if3 KO- ;
‘Topblx MoxeT GbiTb OTHecena 3a cuer (hasoBoro mnepexona '
‘ot a-dasbt K B-dase. Ycranopeno, uto YHCIO 3THX 3KCTPe- .
MyMOB_3QBHCHT OT BE/MMUMHLI JaDNCHUA. _J1. Beprep ! o
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e X =159 : - 1964
. Low-temperature heat capacity of liquid *He. W..R. Abel,
A..C.-Anderson, W. C. Black, and J. C. Wheatley (Univ. of!
Illinois, Urbana). Phys. Rev. 147(1), '111-18(1966)(Eng)..
The heat capacity of pure *He was measured using a difference
method from 6 to 50 X 1073°K at 0.28 atm. and from 4 to 30 X
1073°K. at 27.0atm. Inneither caseis theratio of heat capacity
. to temp. const. over therange of temp. of the measurements.  The
high- and low-pressure heat capacities scem'to have qual. different
temp. dependences. The raw heat-capacity data down to a
«temp. (on the magnetic temp. scale valid for powd. Ce Mg .
, nitrate (CMN) in the form of a right circular cylinder with diam. &
. i equal to height] of 2 X 1073°K. at 0.28 atm. and 4 X 107*°K. at :
' 27.0 atm. show no evidence for anomalous behavior. As a by-:
-_ product of the measurements the heat capacity of the CMN cool-
!ing salt was obtained. RCPJ

-~
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51334q Heat capacity of heuum 3 and helium-4 monolayers
and partial monolayers from 0.25 to 4°K. _Dash, Jay G.;
. Goodstein, David L.; McCormick, William D.; Stewart, G. A.——

“{Univ. of Washmgton Seattle, Wash) T7. Mezhdunar. Konf.:
 Fiz. Nizkikh Temp., 10th 1966(Pub. 1967), 1 496-9 (Eng).-

* Edited by Malkov, M P. VINITI: Moscow, USSR. Mea- |
:surements of the heat capacnty of adsorbed monolaye:s and partial.

: monolayers of 3He and ‘He in the range 0.25-4.0°K. were studied.
‘ Nearly complete monolayers of *He and ‘He show T? temp. de-’
'pendence. The heat capacity/atom increases markedly as
‘coverage is reduced, and the temp. dependence is no longer

quadratic. For ‘He "films of 0.57 and 0.28 monolayer, and 'Hc
‘at 0.46 monolayer, the heat capacities below 2°K. show a com-’
‘ bination quadratic and linear terms. The combination below:

12°K and a strong max. at about 3°K. for the 0.57 monolaycr,
i‘He film are ascribed to coexistence of mobile and condensed sur-——

‘face phases having temp.-dependent concns., with a latent heat \
of transformatxon ; D.V. Anders L

’J %0#2 . & 5
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69481n Heat capacity of solid *He. Howard Harshaw Sample-.

(Iowa State Univ. of Sci. & Technol., Ames). AEC Accession’
i No. 40013, Rept. No. 1S-T-84. Avail. Dep. mn; CFSTI $3.00°
icy, 139 pp.(1966)(Eng). Sp.heat measurements were made from
{0.2°K. to the melting line for solid *He at 9 densities and for solid
i4Heat 1 density. Theresults, which cover molar vols. from 23.80

.lemd to 11.42 cm 3, everywhere were accurate to better than 19—

'in an ecquiv. 6p. The relatively high precision of these expts.;

_.and their wide temp. range enabled a detn. of the thermal equa-———
'tions of state of both hexagonal close packed (hep) and body-cen-:

tered cubic (bee) solid He quite unambiguously. The 6 |/ —

“relation which was obtained for (hcp) *He gave values of ¥ which!

ivaried from 2.0 at 11.42 cm.3/mole to 2.6 at 19.05 cm.‘/molc.‘,______.

For (hep) ‘He, the value of 6u( V) and previous data can be ob-;
tained from the simple rclation Go(V) = 60(V)/1.18. The _ __

~—-——-——————"="""Iconst. in this relation was quite close to the Debye value of 1.154.;

iIn all other aspects (hep)*He and (hep)‘He behave quite liker
ST . ———

\ -

o 2 0 o —




ithe heavier more classical inert gas solids Ar and Kr with a '
{Grueneisen v which increased slowly with temp. The results for !
'(bee) *He indicated that the sp. beat contains a large, apparently
! exponential anomalous contribution which is superimposed on a |
{ Debye-like behavior as reported previously. Low-temp. anom-}
|alies (smaller than but resembling the linear anomalies in pre-| ..
{ vious work) were found in all the data, and are believed to be due’

ito unknown app. problems. From.Nucl. Sci. Abstr. 20(21),
14863—4(1966). - : 5 ' TCNG__1
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1966

i" Instability of Fermi systems and heat capacity of liquid *He.
o 1 D. A. Kirzhnits and Yu. A. Ncpémnyasﬁchln. (P N.-Lebedev_
. i Phys. Inst., Méscow). “Zh. Eksperim; i Teor. Fiz., Pis’ma v
M ! Redaktsiyu 4(3), 86-90(1966)(Russ). , The anomaly of the heat:
: | capacity of 3He is studied on the basis of a reconstruction of ther
A 1 'system not'in the channel “‘particle-particle”” as in the case of
7 “superfluidity, but in the channel “‘particle-hole.”” In this case™
.-the system passes into a special spatial inhomogenecous state.
~=————=-~———""7"The anomaly is the forerunner of such a transition. A simple-——
: I"model is considered theoretically. The same results can be ob-‘1
- -e—————t————~tained by analogy with the theory of supercond. and by descrip-:—=
_ition of the condensation of the correlated - ““particle-hole’’ pairs.
+As in the case of electrons moving in the field of -the lattice, the ...

¢

e e e A e | : e
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excitation spectrum has a slit of the diclec. type.  Within the;
:Fermi sphere many Brillouin zones are located. In the model,
iconsidered, the usual superfluidity is strongly suppressed and the;

reconstructed vertex function has no imaginary pole in the ‘‘par-:
‘ticle-particle’’ channel.

The fluctuations which are connected!
iwith the ‘‘particle-hole’’ pair are considerably more essential:
‘than the superfluid fluctuations. The cnergy of such-a pair;
.is_relatively small. L. Holl




e

gu, " _Quantum corrections to critical-point behavior.
_Fisher (King’s Coll., London). Phys. Rev. Lett
(1966)(Eng). The exptl. evidence suggesting

‘of 3He and *He at their crit. points deviates q

(966

" Michael E.
(1), 11-14™

at the behavior

ual. from that ob-

served with classical gases for which the de Boer parameter A* is

small is explained by assuming that the ideal crit. point expo-

nents of the coexistence curves defined elsewhere, in the limit,

T = To (T, = crit. temp.), ar¢ probably discqnti

of A*.

otp . _  _——
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9178t NThermodynamic data of helium-3. Gib
- I. (Res. and Develop. Div., Air Prod. and Chem.,
Inc., Allentown, Pa.). U.S. Air Force Syst. Command, Adr
Force Malter. Lab., Tech. Rep., AFAI 1967, TR-67-175, 171 pp.
(Eng). The PVT propcrtics;ﬁm@mm;_mmd_cn-
ergy, thermal conductivity aifd viscosity of *He have been
tabulated -at 1-100°K at sclected pressures <100 atm. Mea-
surements were made on the P VT properties and the sp. heat
at const. vol. of gascous 3He at 4-20°K and a modified Strobridge
equation was obtaincd which represented the P V7T data within
! £19%. Using this cquation, the SVT and H VT surfaces were
obtained at 4-20°K. A correlation based on the quantum
version of the principle of corresponding states was used to
cale. the thermodynamic properties of 3He at 20-100°K. Simi-
- lar correlations were developed, for the viscosity and thermal
"cond. of 3He at =<100°K. Tabulations of thernmiodynamic
propertics of *He along the vapor-lig. boundary and in the com-
pressed lig. region are also included in the tables. An H-S
diagram of the data with P, V, and T as parameters is included.

e A

S RCTT . ——

o



Wy aEne RIS O

57786y The heat capacity of solid *He. Howard Harshaw,
Sample_ (Iowa State Univ. of Sci. & Techmnol., Ames) Diss;~
‘Abstr. B 27(9), 3250(1967)(Eng). Univ. Microfilms (Ann Arbor.!
Mich.), Order No. 67-2052, 163 pp-; cf. CA 66: 69481;1.\113- ;
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: &' " 94565w The specific heat and phase separation curve of;
[{ ) C 'dilute solutions of liquid *He in ‘He. . Matthew Michacl Skertic!

(Ohio State Univ., Columbus). Diss™ Abstr:"B27(11), 4092 .
.(1967)(Eng). Univ. Microfilms (Ann Arbor, Mich.), Order No.|
© 67-6369, 139 pp, i :
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/' 15 B5687. - TepmopnnamiKka reaus-3 M rejts-4 npH HH3=!
kux Temmneparypax. Cemenucnko B. K, ba aX M-

- QK. duz. xumun», 1967, 41, Ne 8, 2050—20 E

7" XapakTep JAHarpaMMbl TepMOAHHAMIYCCKOI yCTOITUHBOCTH

\/ Dy nns Hed u He* mofoGen # TOATBEpKAACT NIPEANIONONKeE- |
}&, i ‘Hile O cyLICCTBOBaHHI (pa3oBoOro mepexoia y. He3, ananc-;
rigHoro A-nepexony He! "B yskom muteppane T-p BGJIH3M |

j ‘aGcoMoTHOrO  HyJas, a MHMeHHO, OT 0,015 o 0,025°K. !
le JL? . ; ' Pesione |
e etho |

e,

o (uf?

“ ®* .
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, 99294n Meltmg curve of hellum-3 James_R. Thomp:on

° L ‘ 'md, Horst Meyer (Duke Univ., Durham, N. Car.).~ Cryogenics|

s ~—-—:—,-i---v7(a), 293(1'931)’(Eng) A calen. of the melting curve of He-3——— -

. I i ibelow 0.04°K. is presented. The calen. uses the sp. heat data;

S cdeem— b Uof Abel, et al (1966) and takes into account the spin exchange, -~
i | ‘interaction in the solid as detd. from N.M.R. relaxation data.|

1

i The calen. uses: (I) the entropy of liquid He-3 at 27 atm. L .

: ! obtained from sp. heat data measured to 0.004°K. and extrapo-!
4 1 latedto T = 0°K., (2) the entropy of compressxon Siiq (mcltmg!
; I ‘curve)-Sii; (27 atm ) caled. from therinal expansion data, and!
1 17(3) the molar vols. for the liquid-and the solid as a function of!
e ' 1~ pressure corrected for thermal expansion. The self-consistent!™

- computer calen. numerically integrated the Clausius-Clapeyron;

: "_e;qugtigx;_}gli’ng taken into account the pressure variation of thel =7~
r

-,,A,T-___I__._,. e Ta gt b B % e e

i

| B e T
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i

various  thermodynamic quantities along the melting” curve.:
The pressure was normalized to P = 28.9 atm. at T = 0.32°K.!
The exchange for the solid at the melting curve in the mtlhdcgrce
region is about J/2r = 25 MHz. This corresponds to a transi-'
tion temp. T = 0.0018°K. The entropy was extrapolated to
below 0.002°K., to the value of S/R = 0.42 at Ty. The inflec-:
tion point of the melting curve is around 0.006°K. The max. of
the melting curve is expected to occur around 0.0005°K. 12,
references. JDJ\T 1

9.
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"4 E405. Kpusas naasnenus Hed. Thompson Ja-

‘mes R, Meyer Horst. The me]tmg curve of - ﬁeT‘um'3'

:«Cryogemcs» 1967, 7, Ne 5, 296 (aur..) ,
Tlytem wiciennoro siuterpupoBanist yp-uust Kuiameiipo-'

=~ -ina—Knaysuyca paccuntana xpupas naasiaenuss He® B 06-7"

‘aact 7<0,04°K. Iast pacuera 3HTPONHH IKHAKOIY (paabn
1 HICMOJIB30BAHBL SKCTepHM. Aatinble AGenst n ap. (P)Kdus, ™
11967, 1E99) o TensoemkoctH 1t Anxepeona u ap. (PXKdns,:

11964, 2E32) o TensiopoM paciiHpeHHH. 3HaueHHS MOAsp-T”
{HBIX 06BeMOB oGeux (paz B 3aBUCHMOCTH OT RaBJCHIA
‘p3sTel H3 paGotst Muanca 1t mp. (P)Kdua, 1961, 10/128).!
lampomm TBepaoit (asbl BBEIYICAEHA € MOMOLIBIO pasno-
" Keus Paw6pyka u_Byaa t(P}Kdms, 1964, 5E416) nasi




;o6-bemuoucmpn-poaamxofx pewetkil c autideppoMari. 06-‘
| MeITHBIM B32HMOJCHCTBHEM, MpIeM pesiuiia OOMEHHOro,
| WiTerpasa ompejieJeHa no BpemelaM pesaKcauu cnna,|
*{ paitaenHbIM H3 SIACPHOrO Maril, pesonanca. Touka nepert-|
; 62 KpIBOit COIMIAcio paccTam naxomutes. npr T =0,006° K.
! DkcnepnM. HaGmofenie ec BO3MOKIO i 710380/ILNI0  ObL,
{ yTOUHHTb 3HAueHHe o6yennoro uuterpana. Uro xacaercs,
{ MakcHMyMa KpHBOIl IIaBIels, TO - OH -ToJayuen OpH
' T=0,0005° K 1 CJOHIIKOM MJIOCKHI, 4YTOGH €0 MOXKHO GBLIO, °

' 1a61101aTh. A, H. Koanos
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' 11 E899. Tenao ¢t TITY u OLLK TBepporo renus 3,
Sample H. Hf,_ﬂﬁ/xg\nson C. A. Heat capacity of hop
! and bcc solid Reln ; 5. Rev.», 1967, 158, Ne 1,
. 188—199 (anra.) o i
- Ilpubenentr. sxcnepum.  gamnbie Mo Tensoemkocti  TITY:
:He? npuit 5 3navennsix. Moa. o6vema (ot 19,05 moll,42 cad),

73 V459 | 1944

\

[ C . 111 OLIK He? npy 4 3uauenusix Mo oGbeMa (ot 20,11 1o
/JL 123,80 ‘ca®). Tlonyuenuble MaHible HMCIOT OAHHAKOBO BbICO-.
,XYyl0 TOYHOCTb BO BCeM [Hama3one OT O6JAacTH COCTOSIHHIY,

|rae cnpaselsnp 3axkow T3 .(T/00<0,03) 0 mmiu fi1aBsJe-:
st (He xyxe 1% or. 0p). Baarogaps atomy moryr ObITb™
. : - onpenenenst  ¢-uun O (V) n 0 (T) (uan 0/0, oT; .
;‘T/Oo). CpaBHenne ¢ JgaunbiMu aast Het ‘maer 003/00s=1,18.:
{Beqmunna yo=—dIn0o/dInV uamensercs ot 2,6 no 2,0 np,
?ymenbmenml MoJ. o6bema aast T'TIYV Hed, nas  OLIK _ He?d,

Gty 1% . |



‘yo=2,2. Hamenenns ¢opmbl npupenenubix kpusbix 0 (7T)i
-ans TITY-(asbl MOXKeT ObITb O0DBSACHCHO, €CAH YUeCTh H3Me-|
‘yiene mocrosinnoit I'pionaiizend y ¢ T-poit. OTHoweCHItE y/\'o‘
,B'ICPBOM TPHGJIHKEHIIN He 3aBHCHT OT 00beMa H BO3pacTa-|
et 1o 1,07 npn 7/0p=0,12. dopma npHBeIeHHbIX Kpnmﬂx}
0 (T) npu_nanMenbuwnx Mot 06bEMAX TOMHOCTBIO HACHTIY- |
‘ua aaa TTTY He3 u TTIY He!. dtu paunsle ¢oraacyiotes c|
'peayabTataMi aas Ar u Kr mpu nyJieBoM RaBJcHHH M C Teo=
‘pemity. Buincaenuami Xoptona u-Jluua, Hanusie aas OLK
He® xopowo omiichiBaloTest CyMMoit uiena Ae6aeBeKoro Ti-,
ma (c yuerom 0p (V) u skcrouenu. uiesa tuna IoTTi:
i(c yuetod @ (V). B cpasuennn ¢ paunbimu gas TTTY Heds
‘nannsie aasi OLIK Hed ne Moryr GhiThb mosnocTblo oGbsic- |
HeHbl € TOUKH 3pCHHS -AHHAMHKM perieTkn, BuGa. 44.

1 Pesioye |




| 57787z Heat capacity of hexagonal close-packed (h.c.p.)!
.and body-centered cubic (b.c.c.) solid helium. H. H. Sample:
~and C. A. Swenson (Iowa State Univ., Ames). Phy:'-.wRev.' 1583
'-(1)v l

T , iz

188-99(1967)(Eng). Exptl. data are- presented for the !
\ ‘heat capacity of h.c.p.*He at 5 molar vols. (19.05 to 11.42 cm.3)!

" ‘and for b.c.c. *He at 4 molar vols. (20.18 to 23.80 cm.?). These!

data extend from the true 73 region (T/6, <0.03) to the melting.

line in all cases with sufficient precision (at least 19, in 6p) so!

that the vol. dependence of both 6, and the reduced 6-vs.-T

0/6¢-vs.-T/6y) _relation can be detd. .-When a comparison is:

] .made with other ‘He data, 6:3/6s = 1.18. The quantity yo =
C ' —dInBy/dInV varies from 2.6 to 2.0 for the h.c.p. data with de-!
creasing molar vol., while 5o = 2.2 for the b.c.c. phase. The}

\ !changes in the shapes of the reduced B-vs.-megs for the h.c.p.!

Q

1

Cp 1967 M- 12 g -



‘phase can be understood in terms of a slightly temp.-dependent|
!Grueneisen const. v, the ratio v/~ve being independent of vol.toa}
{first approxn. and increasing to approx. 1.07 at T/6, = 0.12.}
{ The shapes of these reduced ©-vs.-T curves at the smallest molar ;
| vols. are almost identical forh.c.p.*He and for the 1 h.c.p.‘Herun,i
‘and agree with comparable previous data at ‘relatively high:
‘temp. These shapes resemble closely the zero-pressure data for:
- iAr and Kr. and the theoretical calens. of Horton and Leech,
!(C4 60: 1128h). The b.c.c. 3He data can be represented quite!
i precisely as the sum of a Debye-like term [involving 6o(V)] and |
ian exponential Schottky-like term [involving a characteristic |
|temp. ¢(V)]. When compared with the h.c.p. data, the b.c.c.|
l!data. cannot be explained solely in terms of conventional latte:
{dynamics. : e RCPT_:

®
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94559x Heat capaclty of dilute soluwons of liquid 3He in ‘He

.at low temperatures. _William Ronald Roach (Univ. of Illinois,,

+ ‘Urbana). Diss. Absir. B 27(I1J;,4090(1967)(Eng). Univ.:

, Microfilms (Ann Arbor, Mich. ), Order No. 67-6713, 104 pp Hi
cf, CA 67: 15550m. SND |

i e
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——— 117273m_Properties of helium-3 mear the critical point. W.
Bendiner, D. Elwell, and H. Meyer (Duke Univ., Durham, N.Co
—_ | ——TuPhysvLettT4 -26(9);421=2(1968)(Eng). The crit. properties of
3He and the indexes for the power laws were detd. from isobaric!
d. measurements above and below the crit. point: Tc¢ = 3.3094—
== 0.001°K., Po = 861.8 = 0.5 torr, po = 0.0413 = 0.0002 g./;
cc., B = 0.368 =% 0.005, A = A’ = 0.0348 g./cc. (°K.)7P, v =7
1.20 == 0.04, B = 0.832(°K.)"™}, 8p = 8.7 % 0.2 for T < T, |
39+02forT>Tc. - : XJN

\ o |
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9781Qy Ultrasonic studies of the physical properties of solidi-
's. Bezuglyi, P. A. (USSR). Sb. Nauchk. Tr., Fiz.-

Tekh Inst. Nizk. Temp., Akad. Nauk Ukr. SSR 1968, No. 2, 91-

135 (Russ). A review with 75 refs. The phys. properttes are
- d15cussed of solidified gases in crystals of noble gases (*He, ‘He,

. H. CH,, and NH;. The caled. and exptl.
—fn— va ues agree for the molar heat ( , Grueneisen coeff., and
linear thermal expansion coeff. of CHy under the assumption of}

the existence of damped rotatxon of the mols. (libration) inj
crystals.  Similar and other relationships and comparisons arct
oresented for the other solidified gases and substances con-:

sidered. . . S A. Mersol
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3 ) 1E794. TenjoeMKoOCTb M JIpyrHc 'repmoz\m'uamu-lecxue-'
' cBoficTBa  OCTEMWONCHTpHpOBaKHoro  KyGiueckoro  Hed.!

9 ‘Pandori R C, Edwards D. O. Specific heat “and
~lother thermodynamic properties of body—centered-cubic,
___'He3. «Phys. Rev.», 1968, 169, Ne 1, 222—227 .(aur..) :

B KajopHMeTpPe C HIIEBDIM . TRIVIOBLIM KJIOUOM n3Mepe- !
___‘Ha TemIoeMKOCTb OLK-daspr TBepaoro ‘He® ot 0,3°K 1o

T-pel muaBienns. k3 npobefenibx H3MepeHHil noJjyyeHa |

KpHBas IVIABJeHist H OMPELEJCHEl DeJITIHLI SUTPONHIL 11 :
~(dp/dT)v. PeayibTatsl HaXOLATCS B XOPOLICM corsiacui|
___.C IauubMil’ Apyrix aBTOPOB. Bolulic/eHbl TaKiKe 3HAuCHISL ;

BHYTpCHHeil - SHCPTI TPl 0°K 1 B TOUKE MJaBJCHHS MPIL.
| ___iMo;spHBIX o6bemax 24 1 20 cad/soas (cnocob BHIUICAC-
‘unst npuBoAuTes). M3 H3MEHeHH{t TEemoeMKOCTH mpH naaB-!

{Menmi omnpejeneiia CXHMaeMOCTD, ISt KOTOPOIl MOJYyYeHbL |
—3uauenns ot 4,8-10-3 masx V=235 cad/nons  no 1,75 |

1410-3 ara-! npun V=19,7 cmd[monb. Buba. 29. A. K. Kukoum |

O — >




;'ﬁjyspeciﬁc heat and other thermodynamic properties of
,body-centered-cubic helium-3. _Eg,r;dorf,._l{.,_c.;1..Edwa.rds...,l).-.'{q6i
3 O. (Ohio State Univ., Columbus, Ohio). Phys. Rev. 1968,

: 169(1), 222-7 (Eng). The heat capacity of body-centered-:
.cubic *He was measured between about 0.4°K. and the melting
‘curve. The results agree with the recent sp.-heat measurements:

.of Sample and Swenson, and the 2 sets of data were used to calc. -
_jthe entropy, the pressure coeff. (9p/dT)v, and, in conjunction :
,with melting-curve data, the internal energy at melting and at
—\— ‘0°H. The values of (0p/dT)y agree with direct measurements
Q iexcept in a small temp. interval close to the melting curve. The!
—_— ‘internal energy at 0°K., Us/R, ranges from —1.05 °K. at:
3 i24.0 cm.}/mole and +1.93°K. at 20.0 cm.3/mole, and .is about
__!4°K. below the theoretical values of Koehler and Horner and| ‘
‘ 1 ‘about 1.0°K. below those of Hansen and Levesque. Mea-|
\at‘surements of the discontinuous change in heat capacity on melt- ]
X 'ing were used to obtain values for the compressibility of the solid
——which agree with those from other metliods and which range from™ ~
14.8 X 103 atm."'at V = 23.5 cm.*/mole to 1.75 X 1073 atnl."'_
———at V = 19.7 cm.}/mole. . - RCP] ——

T2 69.2 & ‘.
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helium-4 melting curves. _Zeisse, Carl R. (Univ. of California,

La Jolla, Calif.). Phys. Rev. 1968, 173(1), 301-6 (Eng). The

melting curve of 3He was measured to 12 X 10-3°K. to see
__.whether the exchange interaction has caused the solid entropy

to fall below its completely disordered value of R In 2. For

12 X 10-%°K < T < 600 X 107*°K., the melting curve data————
—are described by P = 29.107 + 0.255 37(¢)* — 0.057 00(2)* +:

70.016 25(¢)* atm, where 100t = T ~ 299.028 and T is the abs.,-———
— temperature in millidegrces. The data points fit this equationf

!with a root-mean-sq. deviation of 0.06 atm. By using this—y—
> information and previous results for the liquid and solid molar,

‘vols. and the liquid entropy, the Clausius-Clapeyron relation. [Ny
— shows that Swotia = R In 2 =% 16% for 12 X 107°K. < T <

.320 X 10—°K. This places.an upper limit of 3 X 107%°K. on'i__ﬂ__
_ithe magnitude of the exchange interaction in solid *He for molar] \

‘vols. along the melting curve. The ‘He melting curve measured&_\\
_ibetween 12 X 1073°K. and 300 X 107°K. has a slorgccg‘}; 0 X

i
&4511k” Low-temperature measurements of the helium-3 and, [ g 6 g

| &= 0.007 atm./°K.

|

|
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1969

3 Hz,/ :

Berglund, P.;

Islander, S.;

J 34011k . Specific heat of liquid helium-3/helium-4 mixtures
near the junction of the lambda and phase-separation curves.:
‘Alvesalo, T.;

Pickett, G. R.;

Finland).

—ZinTATermann,  Williain, Jr. (Lech. Univ. Helsinki, Otaniemi,’
Phys. Kev. Lelt. 1969, 22(24), 1281-3 (Eng). The

sp. heat of liq. *He/*He mixts. has been measured at satd.;

vapor pressure for 3 values of the 3He mole fraction x necar the’
junction of the lambda and phase-sepn. curves. The sp. heat;

at the lambda peak appears to be finite, continuous, and cusped. I

tend to disappear a
‘proached.

Both the lambda peak and the anomaly in the sp. heat as the sys-1
— tem goes from the 2-lig.-phase region to the 1-liq.-phase region
s the junction of phase boundaries is ap-;-
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(922856 Singularities ot thermodynamic properties ot hetium-: ’
3-helium-4 solutions at helium I-helium II transition. Gri-

gor'ev, V. N.; Esel’son, B. N.; Masimov, E. A.; Mikhdilov,! :
——P——— G AT Novikov; PoS. (Phys.-TechTInst. Low Témp., KIarkov,” —

JUSSR):Proc. " Int.” Conf. Low Temp. Phys., 11t 1968 (Pub.)
1969), 1, 371-4 (Eng). Edited by Allen, J. ¥. Organisingr-———="——=
A « 'Comm. of the Conf.: St. Andrews, Scot. Singularities in the,
— : concn. and temp. dependence of thermodynamic values of *He~ o coo

4He solns., such as’ satd. vapor pressure, distribution coefi., .

_____J heat of mixing, heat of evapn. etc. obsd. at the A-transitionare,___
— 2 : R‘/ discussed. S. K. Mukherjee |
. ' - .

T ‘ _

QJ_/Z_/LW_@_._%Q&/X |




3 32151m ) Heat capacity of pure liquid helium-3. Mota, A. C.;

Platzceck, R..P.; Rapp, R.; Wheatley, John C. "(Centro "At.:
"Bariloche, Com. Nac. Energ. At., San Carlos dé Bariloche, ™

Argent.). Phys. Rev. 1969, 177(1), 266-71 (Eng). The heat’
: ca&ucity was detd. of dpurc SHe at 0.24 atm. and 0.020-0.150°K. by ——

:a differencing method. The temp. scale T'* uscd is that valid for

:powd. Ce Mg nitrate in the form of a right circular cylinder with:
idiam. cqual to height. - There is cxcellent agreement between the
.present and earlier measurements. - Gonsidering all low-pressure ;

\difference data, at 0.006-0.125°K. the ratio of heat capacity to!
‘magnetic temp. decreases linearly with increasing temp. ' The:
‘relation of the measurements to the temp. scale and to theories
‘of spin fluctuations in 3He is also discussed. RCPJ

- @
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43023t . ~“I'hermodynamic Interaction functions in quantum
liquid§ Helium-4 and helium-3. Rudakov, E. S. (Inst. Katal.,
Novosibirsk, USSR). Tcor. ZfE:p Khuu 1969, 5(2), 216—75—
(Russ). The Helmholtz free energies ' of liq. sHe and ‘He at ¢
0°K. were found by using a caled. correction factor: 10.98 and-—
14.26 cal./mole, resp. At the crit. point. these values were:
found by integration of the virial equation with a correction—
| factor: 3He (3.33°K.) 6.64 and *He.(5.20°K.) 7.87 cal./mole.|

PR R The thcrmodynanucs of the satd. vapor at 0°K. nnd the behavior—
A, \_T of ‘He at the A-point are discussed. J. L. Stiff |

/—f“?\
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€59912p) Melting curve and related thermodynamic properties :
of heliwmn-3 below 1°K. Scribner, R. A.; Panczyk, M. F.;
Adams, E. D. (Phys. Dep., Univ. of Florida, Gamesville; Flao).

L J.Low Ténip. Phys. 1969, 1(4), 313-40 (Eng). Measurements;
of the melting curve of 3He have been made at 16.6°mK-0.7°K. ——

SENN
Vi 8o

N

.The lig. and solid molar.vols. at the m.p. have been extended
‘ from 0.33°K to <0.03°K, and the molar vol. change on melting :

T
er & 1 B o

2 . tion to 1.27 cm3/mole at T = 0. Examn. of the thermodynamic;

mbpeieo
b -&

-

AVn obtained. An increase in AVp, from 1.20 cm?®/mole at |
10.33°K to 1.28 cm?/mole at 0.06°K is found, with an extrapola-!

consistency of the data indicates that the melting curve slopes;
"are accurate, within exptl. error, down to 0.04°K. The de-;
{ magnetization app. is described, with considerable attention:

‘ devoted to thermometry, thermal equil. and exptl. techniques.™
i Construction details of the high-sensitivity capacitive strain,
* gage are-given. RCMY L—
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. ,103858t" Heat-capacity of sub-monolayer helium-3 and he- -
v lium-4. Stewart, Glenn Alexander (Univ. \Vashiqgton, Seattle, = .
Wash.). 1969, 140 pp. (Eng).  Avail. Univ. Microfilms, Ann .______
o, Arbor, Mich., Order No.-70-14,790. From Diss. Abslé.\YIgé B ! _ |
: 55 i sy s e 5 1 ! i

1970, 31(2), 878, '

!
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; ‘10463 Melting curve and related thermodynamic prop-——
Pl erties of helium-3 below 1°K. Scribner, Richard A. (Univ. of;

'Florida, Gainesville, Fla.). 1968,"212“pp. (Eng). Avail. Univ. —_
A/ ‘Microfilms, Ann Arbor, Mich., Order No. 69-10,962. From|
! z .-piss. Abstr. Int. B 1969, 30(1), 351-2. . ) SNI_)C_'___
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1964

. S5 E804. Anomanpuas Tens ctb OLLK-He3, Wet-
_te F. W, _de ame . h,,Anomalous Specilic |

“heat of bcc He®. «Phys. Rev.», 1969, 184, Ne 1, 1209—214 —
(amra.) : ) / !

Teopetityeckit “aHaMH3HPYIOTCS] 3KCTEpHM. AalHble O TeM- ——
Jioemkocti. TBepaoro He? ¢ OLIK-ctpykrypoit. Ha ochose !
'N0/yueHHOll aBTOPaMH palice TeMTepaTypPHOil  3aBHCHMOCTI ——
"MIPHBENEHHOI 1e6aeBCKOI T-pbl BbIAGNSETCH YaCThb TEMJOeM-
KGCTH, BbI3BaHHAast GOHOHHBIMH BO36y:xaeunsmu. Ocranbuas,:
aHoMaJsbHast 4acTh BblpaxKaetcst ¢-y10it

cx (T)=AR (@/T)* exp (—q/T) [1—exp (¢/T)]2,

-Toe A —KkoHCTaHTa, GJn3Kasi K emHHHLe; R—rasonan!»——_
:7I0CTOSIHHASA, () — XaPaKTePHCTHY. T-pa, 3aBHCALIAas OT MOJ.

!

)

;o0bema (kg —3ueprus Bo3GyKaeHHs npolecca, OTBETCTBEH-
{HOrO 32 aHOMaJbHYIO TEMmJI0eMKOCTb). Buba. 16, |
I - . A. K. Kukony '\
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1 07299 _JHelium and ultralow temperatures. _Wheatley, John | ;

{ C. (Univ. of California, Berkeley, Calif.). Sciences (Paris) 1969, |

No. 61, 4-11 (Fr).

‘especially with reference to heat capacity-temp. relations.
‘method of using the properties of these 2 isotopes-to provxde)
“temps. within 0.002°K of absolute zero is given. Diagrams and!
photographs of the equipment are included. S. Goldwasser

A discussion of the properties of 3He and ‘Hji R
|
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. &125751 ) Specific_heat anomaly in solid helium-3. Guyer,
Robest—" (Dep. of Phys. and Astron., Univ. of Massachusetts,’
-Amfierst, Mass.). Phys. Rev. Leit. 1970, 24(15), 810-11 (Eng)..—
'A careful look at the data on the sp. heat anomaly in bee. solid |

‘3He reveals that it disagrees in temp. dependence and concn.’
: . dependence with the theory recently proposed by Varma. Cd
LN RCZV e
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! (2549&:) Helium-3: its properties ‘and applications in cryo-
genics. _Peshkov V P (Inst.-Phys. Probl., Moscow, USSR). !

Proc. Int ryog Conf., 3rd 1970, 70-82 (Eng). lliffe : N —
e —~8ci. Technol. Publ Gmldford Engl A review with 80 refs.
g_' -~ W.J.Ristey |
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adsorbed on argon-plated copper. Stewart, G. Alec;
Dash, J. Gregory (Dep. of Phys., Univ. of Washinigton, Scattle,
Washz)r==Pirs=Rcv. A 1970, [3] 2(3), 918-32 (Eng). Extending
the earlier study by Goodstein, McCormick, and Dash, the heat
capacities (¢) were measured of *He and ‘He films absorbed in
Ar-pm, at coverages x ranging from 0.1 to 0.8 monolayer
at 0.5-4.2°K. The broad features of the results include the
following: C(T) for *Ile resembles the temp. dependence of 2-
dimensional Debye solids, but with characteristic temps. Oy
which decrease as T falls; ©p at high coverage agrees with the
value 28°K obtained by Goodstein, et al.; ©p decreases af
lower x, but is surprisingly large (16°K) at x = 0.1; *He heat
capacities at high coverage are quite similar to ‘He films a’
the same d.; at intermediate and lower coverages, C(x,T) o’
3He is significantly different from that of ‘He and displays ¢
‘small peak or offset at T~ 2°K. The data are compared witl
several microscopic models: localized adsorption, 2-dimensiona
gases, noninteracting particles in a 2-dimensional tunneling band, -
and 2-dimensional solids. Each is shown to be inadequate t
account for the obsd. variations{with T, %, and isotopic mass

136143 Heat capacities of submonolayer helium-3 and /fyﬁ
he 1=

.

T
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The data are then compared with the beliavior of a Zphasefily. ~ 7 7T T
‘and this agrees with the data on ‘He over a substantial range of %;!
but it fails at low x. .~ Surface inhomogeneity is invoked to resolve,
‘the paradox, and anad hoc model (due to Peierls)isexamd.of asub-|
‘strate consisting of 2 distinct regions, on which the Heis clustered!
into dense monolayer patches. The 2-patch model is quite success- “
ful for {He, yielding 2-dimensional characteristictemps. 6, = 16°K,
.0, = 28°K for the 2 species, the 6p values and the areas belonging
to cach fraction of the substrate being . practically independent !

‘of T. Agrecment with the 2-patch model implies that much of}

‘the substrate is substantially bare of adatoms, and hence that|
‘adatoms are strongly bound in the dense surface phases. The
latent heat for 2-dimensional vaporization is estd. to be at lcast
15°. This value is about 8° greater than the heat of vaporizationl
of bulk lig. *He, implying a large enhancement due to interactions;
with the substrate. A possible mechanism is proposed for thc‘i
enhancement; namely, a local depression of the surface by the;
adatoms: a “‘mattress effect.’”’ The 2-patch model is successful!
in describing C(T) for *He at high coverage, but C(T) at low|
‘coverage and the x dependence over the entire range shows that!
3He is significantly different from ‘He; no explanation is given,

for theatierence. _ .~ . RCPJ

~
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-of 0.0015-0.002 m°K were actually achieved.

2

RCMY

i\ 7557& Low.temperature melting curve of helium-3. ~ John-
somy-Richard Torsten; Lounasmaa, Olli V.; Rosenbaum, Ralph':

—L.; Symko, Orest G.;"Wheatley, John C. (Dep. of Phys., Univ. a
of ‘California; ‘La Jolla; Calif.).”” J. Low Temp. Pkys. 1970, 2 |

| (34), 403-21 (Eng). Measurements of the melting curve of
i3He have been made at 0.003-0.040 °K, after codling the liq.- :

— solid *He mixt. by the adiabatic solidification method. The slope —_—
‘of the melting curve shows that at the lowest temp. there is a sub- |

— stantial departure of the solid 3He entropy from R In 2. This .
i effect is due to nuclear spin ordering. Temps. < 0.003 °K were ob- |

—tained during compression. By theoretically estg. the melting
.curve below 0.003 °K, it is possible to est. temps. from pressure |

__measurements. By such means, it is estd. that Kelvin temps. :

i
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q” Metastable thermodynamic states near the critical :
—point of helium-3. Dahl, David; Moldover, M. R. (Sch. Phys. :
Astron., Univ.  Minnesota, Minneapolis;” Mifii.)." Phys. Rev.”
Lett. 1971, 27(21), 1421-4 (Eng).  The first measurements of the
—sp. heat of a metastable, superheated, pure liq. He? are reported.
The sp. heat shows no evidence of any singularity near the onset :
—of metastability. Also the lifetimes of metastable states are w——
obsd. as the He? is cooled at const. d. For ds. near the crit. d.,
i —lifetimes decrease abruptly in an extremely narrow, reproducible ..
I temp. interval. This may indicate the onset of an ““intrinsic’’ |
i —instability. !, )
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7 b792. . Hccaepobanue Tennoemxocﬁl cmeceit Hel—
Het "BOAM3M HMX KPHTHYCCKOH  TOYKH a3 — XKHJKOCTb.

Brown G. Raymond, Meyer Horst Study of |

192

the specific heat of a He®—He* mixture near .its gas— "

liquid critical point. «Phys. Rev. A: Gen. Phys.», 1972,
6, Ne 4, 1578—1587 (aura.) :

Mamepena TemnoeMkocTb Cox KIAK.. cMeceit Hed n Het
¢ xouu-meit Hed X=0,80 pOan3n KpHT. TOYKH ra3 — iKill-
koctb. ITonyueno 9 130Xop AJst cmeceii C MJIOTHOCTBIO
0,52<p/p:<1,20 8" T-puoit obmactn —0,1<<f<LO,1, rae
t=(T—T.)IT;, a pc u T, NAOTHOCTb I T-Pa KPHT. CMCCIL
T-pa u3MepsIach TEPMOMETPOM COMPOTHBJICHILS, oTKao6-

.1 poBanHbiM mo nasi. nmapos He! B obnactu 1-p 34—4,0°K. )
. Toumoctp Tt-phoit . mkaasl 0,5° MK. IlocTpoennt ¢asosbie
i

. amarpamubl cMeceit He—He* B miockocrax p—P u P—T
* anas panHoro X. MakcHM. BeaHuHHa T-pbl mepexoia, ompe-
Zerennas no najgomy Ha Kpupoit 3apucumocti pCp ot T,

' B_T-priom mutepnane_3.62—=3.73"K_npuxoanrcst Ha u3o-

‘ ; B

)(. 1973. 7 ¥ = o



XOpbl cMeceil ¢ IUIOTHOCTBIO Meibleff, ueM KPHTHUECKast.
II3yenenne Cyse BAOTL KPHT. H30XOPHl st cMeceil ama-
Joruuno naMenennio Cp, uncroro Hed® B obaactn 10=4<C
<1<10-2, B oanogasnoit obaacTH KpHBble 3aBHCHMOCTH
pCex OT p/pc AIOT MAKCHMyM B 00:7aCTH p/p.=1,0 npu
T-pax 3,725°K (X=0,805) u 3,318°K (X=1,00) un naas-
HO NOAHHMAIOTCS ¢ ybeamuenneMm p/pc ot 0,5 mo 1,2 mpu
T-pax 3,900°K (X=0,805) n 3,500°K (X=100). B nsyx-
(asuoii oGaacti sapncuMocTs PCyx OT P/Pc MPAKTHYECKH
npsivosuHeiina. Bpemst ycTaHOB/EHHs TEPMHY. paBHOBECHS
B AByX(asHoil 00;JacTH B CMeECAX 3HAUHTE/JbHO Ooublile,
yem B uncrom Hed. Tepmomuddysus B asyxdasuoit 00-
JACTH HMeeT MaKCHMyM NpH TuioTHOCTH Ha ~20% Metb-
weii, 4eM Pe. . e __B._T. INoxapckuit

\
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3 EI56. Hamepenme Tenioemkoct cmecn _Hed—Het
B6JH3H KPHTHYCCKOIl TOYKH ra3 — kuakoct, Brown G.
“Raymond, Meyer Horst. Study of the specific

heat of a He®—He!* mixture near its gas-liquid critical
point. «Phys. Rev. A: Gen. Phys.», 1972, 6, Ne 4, 1578—

C..» cvecn He’—He* ¢ xouu-seit He®, pasuoit 80%, ua
9 uszoxopax, Jexawmux B uurepsane 0,62 <p/p. <1,20, B
oGaactu 1-p—0,1 <(T—T.)/T<<0jI. Oxasanocb, uTO
JJ51 JaHHOTO p/:Pc TeNJ0eMKOCTh oMecH BeleT ceGs mono6-
1o uuctoMmy He®, B yacTHOCTH Ha KDHTHY. H30XOpe B HH-
tepsaie 10-2 < (T—T¢)/Tr <10—* Cy,x cnaGo pacxonutes

1587 (aura.)
( Q() : B xanopumerpe BbicoToit 0,5 MM H3MepeHa TeN0eMKOCTb

& 1993 N3



¢ KpHTHY, HHIekcoM a ~ 0,1. Bo3aMoxkHO, 4TO HC JOCTHT-
HyTa Ta GNH30CTb K KPHTHY. T-pe, TJe TeMJOeMKOCTb JOJXK-
Ha CTaTb KOHEUHOIl BeaHuliHoil. BpeMena ycTaHoBJeHHs Tell-
JI0BOro paBioBecHst Manp (<5 Mmuu) B oxnodasuoit obaa-
CTH H BeJlkH (10 3—4 wac.) —B AByX(asHoil, TupHYeM B
nanHoM 3skcnepumente Cp,. B AByXdasuoit o6racTH HaMe-
peHo Ha He BIOJHe PaBHOBecHOi cicreme. Makcuyym Bpe:.
‘MeH yCTaHOBJeHHsi paBnoBecHs Halmi0J1aercs NpH IVIOTHO-
cTH, Ha 209, MeHblle KpHTHYeCKON. M. .
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52073d Measurement of the heat of transition of helium-3
from one liquid phase of the helium-3-helium-4 solution to
another. Gladun, A.; Peshkov, V. P. (Inst. Fiz. Probl.,
Moscow, USSR). Zh. Eksp. Teor. Fiz. 1972, 62(5), 1853-7
[l {:7, (Russ). The heat of transition ¢ of He? from a He’-rich to a
Het-rich phase mixt. was measured at 0.02-0.70°K. At T
<0.050°K, ¢ = (80 %= 3)T? J/mole. At T = 0.54°K, ¢ =
4.5 J/mole and is max. The heat of transition data are in good
agreement with the sp. heat values available for He?, He!, and
Hel-He* solns., and with the shape of the soln. stratification
curve. - __A.G. Streng__

oA, 1952, A7, 3 S,
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77358z . Specific heat of solid helium-3. Guyer, R. A. (Inst.
I‘estkocrperforsch ., Kernforschungsanlage, ~Juelich;~ Ger. ) J._
T Low Temp. Phys. 1972, 6(3—4), 251-6 (Eng). A bricf review is,
given of the exptl. evxdcnce for anomalous behavior of the sp.:

[ e BU :
By, 1 - 4880 /772
' |

l

i

= ~ heat in bee. 3He. ‘9,refS.._.__._.-_.__._-.ﬁ_~J—-'L"&
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- ]170537n “Neel temperature of bec. helium-3. Zane, L. I.
T (Dep. Phys., Colorado State Univ., Fort Collins, Colo.). Phys.!
iv Letr A 1972, 41(5), 421-2 (Eng). The Neel temp. (0.0025~
0.0029°K ) for the antiferromagnetic ordering of solid bec. 3Hel
near the melting curve was caled. by using the 2-particle cluster
approxn. of B. Strieb, et al. (1963), with inclusion of the effect: .
of triple exchange (z.,1972). .
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H 763167r Role of paramagnons in the anomalous specific heat;
Q of Fermi liquids. Van der Merwe, P. du T. (At. Energy Board, '
'Pretoria, S. Afr.). Lelt. Nuovo Cimento Soc. Ital. Fis. 1972, .
I [2]5(15), 1016-18 (Eng). The deviations of the sp. heat (Gy) ~
; ‘from the linear temp. (T') dependence of a Fermi liq., obsd. for !
i3He, are a consequence of the singular behavior of the fermion
«self-energy due to the emission and reabsorption of soft bosons.
. The strength of the singularity that dets. the crit. behavior is
detd. by the quasiparticle-boson vertex at small wavenos. and
4by the excitation energies of the collective excitations. The
( C V) ‘predominant role of the persistent spin fluctuations (paramag-

nons) in the anomalous C v originates from their low excitation
‘energies. Thus, the intrinsic temp. properties of paramagnons,
as reflected by the excitation energies, are a detg. factor in the
anomalous C,. Equations were derived for the enhancement of
the intrinsic temp. properties of paramagnons and for the para-
magnon contribution to the free energy in a nearly ferromagnetic
liq. Due to the intrinsic temp. dependence of the collective
states, the decrease in C,/T is less rapid in nearly ferromagnetic

Systems than in paramagnetic s;stem:‘.. — |
C.A AGT3. 28, 1 1) -
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- ) 169505u  Jump in the specific heat of liquid helium-3 at2.65 X |
0-3°K. Vvedenskii, V. I, (Inst. Fiz. Probl,, Moscow, USSR). \

Pis'ma Zh. Eksp. Teor. Fiz. 1972, 16(6), 358-60 (Russ). The“
conclusion [D. D. Osheroff, R. C. Richardson, and D. M. Lee,; )

1972] that the jump in the pressure-time curve for cooling 3He'

[ CP) is due to the appearance of a new solid phase is questioned.'

e

A similar jump in the temp.—-time curve corresponds to the jump
-in the heat capacity of the liq. is masked by the short relaxation
time (0.3 sec at 0.003°K). 7 .

c.of. 197097 726 @
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164204f Vapor pressure of helium-3-helium-4 mixtures in the
0.7-1.3°K range. Vvedenskii, V. L.; Peshkov, V. P. (Inst.
Fiz. Probl., Moscow, USSR). Zh. Eksp. Teor. Fiz. 1972, 63(4),
1363-70 (Russ). The vapor pressure of the *He-‘He mixts. was
. measured at 0.7 to 1.3°K. Investigated were the mixts. contg. '
up to 5% of *He in the liq. phase and the mixts. with full range of ;
P 3He concns. in the gaseous phase. The app. used and method of
investigation are described. The dependence of the.Henry’s '
law const. on temp. is 4.75 (1/T — 0.17). Numerical data show-
ing the dependence of the vapor pressure on temp. and gas phase
concns. are presented. - A. G. Streng

- CiA 1973, 7w 26 ® |
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Yy 23714f Possible Nrerg_t_gmmw:e of solid helium-3. Adams,
. D.; Nosanow, L. H. (Phys. Dep., Univ. Florida, Gainesville, '
Fla.). J. Low Temp. Phys. 1973, 11(1-2), 11-14 (Eng). A
calen. of the effect of the conjectured 3-body exchange on the’

~ possible Neel temp. of solid_3He is made. A value of 2.24 X,
m :107*°K is obtained from P.(7T") data, whereas susceptibility data!
'{1 indicate 2.9 X 1073°K.. These calcns. indicate that 3-body ex-'

change may lead to the occurrence of the tcansition above 2.0 Xf
(107K, the previously expected value.  ~ j

et 972379y @
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76017s Properties of a possible superfluid state of helium-3.
Anderson, P. W.; Varma, C. M. (Bell. Lab.,, Murray Hill, ;

. N.J.). Nature (London) 1973, 241(5386), 187-9 (Eng). The
exptl. obsd. (D. D. Osherhoff, et al., 1972) anomalies at' ~0.003
T and ~0.002°K, resp., in the pressure vs. temp. relation and.the |
1T _NMR line of *He along the melting curve are interpreted as the
possible occurrence of an anisotropic superfluid condensation of :
- lig.3He (e.g., A.and P. Morel, 1961). The anomaly at ~0.003°K
can be interpreted in terms of a 2nd-order phase transitionin the -
- liq., and the anomaly at . ~0.002°K as a 1st-order transition.

CA 1973735.1717 @
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a 141091c Heat capacity of liquid helium-3 along the melting
Lcurve between 0.0018 and 0.0042°K. Anufriev, Yu. D.;
+ Alvesdlo, T. A.; Collan, H. K.; Opheim, N. T.; Wennerstrom,
3 P. (Dep. Tech. Phys., Helsinki Univ. Technology, Otaniemi, '
d Finland). Phys. Lett. A 1973, 43(2), 175-6 (Eng). Measure- |
-ments of the heat capacity of 3He b using adiabatic compres-
sional coo]ing'revéilé&‘a??ﬂdﬁ?ﬁl%se transition at 0.0026°K,
which might be a superfluid transition with Bardeem-Cooper-
Schrieffexj:type pairing. :

\
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10552b Low-temperature’ specific-heat anomaly of becc.

helium-3. Castles, S. H.; Adams, E. D. (Phys. Dep., Univ.
Florida, Gainesville, Fla.). Phys. Rev, Lett. 1973, 30(22), 1125~ |
8 (Eng). The sp. heat of bee. 3He was measured from T = |

25 m°K to near the melting curve, with particular attention given i
C’P) to the region of the low-temp. anomaly, 7 < 500 m°K. The |
|
|

sp. heat'has a term linear in T, in addn. to the Debye 7° term.
From the sp. heat at the lowest temps., for the larger-molar-
i volume samples, values of the exchange energy J are caled. in :
__agreement with previous results. ~ ._ : S 48 :
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) 11 E958. HuskotemncpatypHas aloMaJHs TeNJI0CMKOCTH
B OLK Hed. Castles S. H, Adams E. D Low-tempe-
rature specilic-heat anomal of bee 3He. «Phys. Rev. Lett.», .
1973, 30, Ne 22, 1125—1128 (aura.)

Hamepena’ temnoenmkoets OLK He?® b nutepsaze T-p ot
25-10-%° K mo xpupoit naapaenus. YcTaHoBACHO 3HAUHTENb- -

. HOE OTKJOHCHHC TEMMCepaTypHoil 3aBHICHMOCTH TCMJIOEMKOC-
: T Tepaoro *He or xyGuu. 3akona. B cayuae nnrepmpera- |

CP WHH AaHuBIX Ha ocHope ¢-abl MeGas nmeGaenckas T-pa O
kak ¢-unsg T-put T nmeer MaxkcuMyM mpu T=0,02 Ouaxce

. ITokasano, uto tenaoeMkocts OLIK 3He moxer GuiTh omu- |
caHa cyMMoil KyGHUYECKOro I JIHHEHOro MO T-pe uJcHOB. .

Jlns cpaBleHHs BHUIOJHEHb! H3MepeHns TemoeMkocti [TIY

‘He, rae ymoMsiHYTOrO OTKJOHEHHSI OT KyOHu. 3aKOHA He !
obnapy:xeno. OGCyXAalOTCT BO3MOXHBIE TNPHYHHEL HI3KO-

" teMmepaTypuoit aHoMauann Tsepaoro SHe. i

T - TI._C._ Kounnatenxo:.._
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1.-83700h Measurement of P-V-T relations and critical indexes |
*of helium- Chase, C. E.; Zimmerman, George O. (Francis
. Bitter Natl, Magnet Lab., Massachusetts Inst. Technol.,
Cambridge, Mass.). J. Low Temp. Phys. 1973, 11(5-6), 551-79 '
(Eng). By measuring the capacitance of a parallel-plate capaci- !
tor filled with 3He as a function of temp. and pressure, the dielec. :
constant of 3He was detd. along 28 isotherms between 3.00 and
"r ’ P ’ 3.45°K at pressures <10% Torr,~and along the coexistence curve
(8,8 ( ey between 3.20°K and the crit. temp. for both satd. liq. and vapor. \
The d. along these same trajectories can then be caled. assuming
VC}[ ‘ the Clausius-Mossotti relation holds. The critical temperature i
: i

T., pressure P, and d. p., as wellxas the crit.mindices g8, v, v, |
and 5, were evaluated. ______ - e L=

‘ .
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) - 46365g Vapor pressiiré of helium-3-heliim.4 - ixtures x~1—e.a‘x;;
. to tricritical point. ocllner, Gregory J. (Duke Univ., Durham,
'N.C.). 1973, 184 pp. (Eng). Avail. Univ. Microfilms, Annj

. Arbor, Mich., Order No. 73-11,623. From Diss. Abstr. Int. B
( P) 1973, 33011). 54334, ' o]
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. 64070g . Thermodyhamic _properties  of . hquxd “helium-3-
helium-4 mixtures near the tricritical point. j O Vapor pressure _
.measurements and. their. thermodynamic . “inalysis. .- Goellner,

! 1 Goy Behringer, R:: Mever, 1. {Duke Univ., l)urham. N.C.).

s Lere Temp. Phys. 1973, 13(1=2), - 11347 (l'nu- Sensitive:

i ‘~_\apor-pu-xsurc (Loat) mcasurcmenls of *He~tHe mixts. by a low- .

]

~temp. strain - fauge. are descritred at 0.5-1.5°K and 0.4 < X"
I <R, where-Y is the *le mnlc fraction in'the ltq phme- - The!
© i vapor- prescure “cell is ﬂdl, with a hv.n.hl of only 2 mni, to ruluw
conen. gradients near lhc tricrit. point. | The prcxxurcvscllslh\m
2; ' 'dc\ ice, which resolv s changc< of ~ ~3 X 1(1" atm, is described,
and its ad\anm.,es over a con\cnhon:ﬂ manometer system are
“discussed.’ Data’taken successively on mixts. of =mall ‘mole,
*fraction difference are used to Tocate, e phase-se B boundary in. .
: the T— \ r]ane and also the M-line fmm a cham.e in (BP,ey/c aT),v RO

l 1 . .
s AR e e

I
i~
|

|
|
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ting slopes (dT/dX), and (4T /<

&t these transitions." " Thg‘lim'iu }
dYX )W of the 'f)hasc-sc_ph.'_n'xr\'e and the A-line’ in the vicinity of

«+ their intersection, the.tricrit: Jpoint, are presented and compared.
« With previous work., - From'the vapor-pressire data, the concn.’_
- Suscepuibility (X /02Yr.; Was® obtdined.  Here. A=yt
15 the chemn. potential difieréncé of 1he respective isotopic com- -
. ponents Heand ‘He. : (aX ‘d3)7 divérges as the tricrit. point is
.approactied along varidus paths in'the -\ plane, and the rele-'
yant tricrit. exXponents. are gi\‘cn';=_,Th'e:.xli;:hl:di\‘crxencg' of
~(3X:00)r along the A-ine predicted from ‘the, postulates of }.
~Griflinis and Wheeler could not be detected; and such divergerice
T must "(i("(‘urlin‘é_li"i'ﬁ]"):~ﬁ11]§r\7311 that'is'tar too small 10 be resolved ;.
. With' ‘present-day '1'echniqucs{'f_,Furlh'cr. gra\'il)'zeﬂcc(s-m};:lg;‘;
‘well prevent observation of the slight-divergence. .. The A-transi- -
“ticn i%°a distinet shoulder.jn a plot of ((AX 2A)r at Zonst. X~
- asa function of ‘7. This shoulder becomes smaller and is grad-
© “ually, masked by a ‘peak as X . décreases froni“ the tricrit. mole-
fraction’ X', - From u combination of vapor-pressure and ‘ciloris
fetric data,’the chem: potemtial difierence [A(X, 7). = Al is
~caled. between 0.58 and 1.22°K. -Here 3, is the value at the;
- trierit paint. - The ‘crit. line and jts slope (d3d T)yare obtained ;-
~\dnd compared with ‘previous values based on_calorimetric expls. |
alone, and "with* calens.: based -on_the excess chem. potentials'
_wnand u‘_’{dcr_iwq vapor-pressure data; T Sl
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7 89282z Measurements along the melting curve of helium-3 at
millikelvin temperatures. Johnson, R. T.; Paulson, D. N.;
Pierce,: C. B.; Wheatley, J. C.'(Dep. Phys., Univ. California,
La Jolla, Calif.). Phys. Rev. Lett. 1973, 30(6), 207-10 (Eng). '
The melting curve of pure He?® was measured in the region of the.|
“A" aMt" B~ Pphiciomena [D. D. Osheroff et al. (1972)]. Within

Th\ a 29, precision there is no effect of the ““4’’ phenomenon on the |
slope of the equil. melting curve. Thisindicates that ‘“4’’ is not/ .y
related to the properties of solid He?. - Also, a new effect is de _6 (
scribed on thermal relaxation of a powdered Ce Mg nitrat
thermometer immersed in He?. N
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- Richardson R. Coy Lee DM, Attenuation
' of zero sound and the low-temgerature'
transitlons in 1igu1d BHe,-‘_A -
"Phys, Rev. Letto"y 1973, 30, N 12, 541-
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e . L
. ’l_l2.‘i().'y7.‘- Su.;crﬂl.x.idit;\'; in.liquid’ helium-3.  Condensation '
‘in‘the L = 2 or L = 3 state. Oestzaard, E. (Norway), Ark.
‘Fys. Semin. Trondheim 1973, No. 14, 1-15 (Eng)... The :
possibility of superfluidity in liq..7He was investigated, and the
corresponding crit: temp. was caled. or estd. In the calens. were
used reaction-matrix elements caled. by 'means of the Brueckner !

T “() theory. There is no superfluidity corresponding to Ststate or |

_state pairing in lig. *He. . There is: probably superfluidity
corresponding to [J-state or' F-state pairing. The largest.
transition temp. was obtained for L = 3, i.e., anisotropic
superfluidity corresponding to the triplet F-state is more likely
than the singlet D-state pairing. The estd. crit. temps. for L = 3 ¢
“are ~0.0026-0.0176°K, whereas expt. indicates a value: of
" 0.0026°K. For [, =2, the estd. crit. temps. are ~0.0004-0.0022°K,

chr978 80 420 @
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63164n Specific heat of a normal Fermi liquid. 1. Landau-
theory approach. Pethick, C. J.; Carneiro, G. M. (Dep. Phys., |

. Univ. Illinois, Urbana, Ill.). Phys. Rer. A 1973, 7(1), 304-18 :
-(Eng). The contribution of small-momentum-transfer processes |
‘to the 7% InT term in the sp. heat of a normal Fermi liq. is con- '
sidered using Landau theory, and is evaluated exactly in terms |

. of Landau parameters. This contribution is due to a term in '
i the quasiparticle interaction. ‘The phys. process responsible l
- for this behavior is the repeated scattering of quasiparticle- |
. quasihole pairs. The results for the 2-body problem are applied -
~ to a quasiparticle-quasihole pair. The results are applied to the |
liquid He at low pressure.___ . T . |
o — T

CiHA. 4973 78, & 1p ®
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y89352x  Observation of a second-order phase transition and itS\
dssociated P-T* phase diagram'in liquid helium-3. Webb, R. -
IA.; Creytak, T. J.; JohnsonXR. T.; Wheatley, J. C. (Dep. -
'Phys., Univ. California, La Jollay Calif.). Phys. Rev. Lett. 1973, -
30(6), 210-13 (Eng). A sp. heat ‘‘discontinuity’’ is obsd. in liq.
(CP) JHefrom 241 'lb/inch"to the melting pressureat2-3m°K.

b I- Y L WU, § DR R
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' 68832a Semiphenemenological theory of superfluid liquid | .
“=- 7 helium-3. Amritkar, R. E;; Kumar, N. (Dep. Phys., Indian |
Inst. Sci., .Bangalore,. Indig).. Curr. Sci. 1974, 43(12), 366-7. !
-~ (Eng). - The -1st order and 2nd.order transitions in liq. 3He "~~~
[14762-55-1] at <3 m°K are ‘interpreted semiquant. in terms of |
-— - an effective spin Hamiltonian incorporating an intrapair and an — -
interpair spin dependent .interactions. . The results are in .
. agreement with the exptl. data. - oo
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T 124968t Thcrmomolc'cuhr'correctionl 10 vapor pressure }
measurements of helium-3, Bernat, T, p.: Cohen, H. D, :
(Dep. Phys. Astron., Louisiana State Univ., Baton Rouge, La.). :
J. Low Temp, Phys. 1974, 14(5-6), 597-605 (Eng). Accurate -
measurements were made of the thermomol. correction to 3He |
vapor pressures in long, stainless steel tubes, by using an abs. !
method (B. and C., 1973). The results are consistent with the
. Weber-Schmidt equation (1936), and indicate that this equation
P is more generally valid than those suggested by G.T. .\1r(7(m\'ille.
) " et al, (1966-7) and R.A. Watkins, et al., (1967). ‘This resuly is

" discussed in terms of the phenomenol. £as-wall interactions,

- The 2-tube differential pressure method suggested by W., et al..
lacks sufficient reliability for high-precision 3He Vapor-pressure
thermometry at the lowest temperatures. s TR

LA IO, 22 O
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. 130:03Gv Specific heat ot solid henlum-s,” vastles, S. H. 77T
o Kirk, Wo Py Adams, E. D, (Phys. Dep.,  Univ. Florida, * _

- - Gainesville, Fla). Low Temp, Phys~LT 13, Proc, Int. Conf. =~~~ -
) . Low Temp. Phys., 13th 1972 (Pub. 1974). 2, 43-7 (Eng). - .
. Edited by Timmerhaus, Klaus D; O'Sullivan, William John; .. __
= /| Hammel, E. F. Plenum: New York, N..Y: The sp. heat of bec.
N4 __i%He [14762—55-‘1;]3'»3_; §£uii?§ from 25 m°K to néar the melting : . _ _ __
| -
(S _— B S
C. . r9758\82. V20 -




~major contribution to the sp. heat is ¢

-

“curve. There are 2 regions of interest.

At the lowest temps. the
spin ordering

low_temp. o

rized by the Debye temp. 0o, The
I anomaly eannot_be_resolved by present theorics.
. , -

L

lue to the onset of nuclear -
and the exchange energy J can be obtained. At .
Chigher temps. the interest is in the behavior of “the lattice sp.
- heat, which can be characte
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9 E302. Tennoemkocts toepporo 3He. CastlesS. H,
Kirk W. P, Adams E. D. Specific Ticat of solid *He.
. __.cLow Temp. Phys.—LT 13. Vol. 2.» New York—London,

1974, 43—47 (aura.) - ’

C noMOLbIO MMIY/TbCHOTO METOAA TPOBEACHO HaMepelie

. -temmoemkocTit TBepAoro “*He ot 25.10-3°K 10 TOUKH L. -
et —-b— TeIIOCMKOCTD , - OMHGLIBaeTCst® - BhipaxenueM Cp=al—3+
| 4-bT+cT3, npuuenm, nepbuiit uicH, ‘CBSI3AHHLIT C YNOPSAo-
yenHeM suepumx cnuiob, nabmopancs ke 200-10-°K -
b Agst o6pasua’ ¢ MOJspHEIM oGbeMon 24,13 cv¥/monb, T
71 KOTOPOro - TEIVIOEMKOCTb  MMEET MHHHMYM  pGauan

<

t
!

{ 100.10-3>K. [ins oGpasna C MOJEKYJASPHBIM . 00bemowm
.1 9167 cM3/MONL TEIIOCMKOCTb ~ MOHOTOHHO pacter. T-pa
" NleGast 0 pacter npn yMeHbLICHI MOJCKYJISIPHOro oGneya
- a ce TemmepatypHast 3anucinoctb 0 xapakrepusyercs noso-
THM _MaKCHMYMOM ) B. E. 3unosnes
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103321c \yMelting curve of helium-3 between 2.6 ané
" ! — 10°mK.  Collan, H. K. . (Low Temp. Lab., Helsinki Uni
~m = YT T T Technol, Otaniemi, Finland). Phys. Lett. A 1974, 50Ai4
_l 305-6 (Eng). The melting curve of 3He was detd. at 2.6-10 m°x

/77 17 with the viscosity of liq. 3He as the thermometric parame:t

l The A-transition occurs at 2.57 m°K and the melting curve slepe

77T s =89 bar/°K at T = Ta. The ratio Jan/doq is > 0 where J-::

= — e

| and Jrn are next nearest and nearest neigh or interactions, resp.

1 —

e -«
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91 B737. TennoeMKoOCThb " cmeceit ,ﬁe3+He‘ B CTCKJC  °

Bukop. Eggington M. A, Moore M. A" Specifi
heat of 3He—*He mixtures in vycor glass. «J. Low Temp.
Phys.», 1974, 15, Ne 1—2, 99—110 (anra.)

Paccuntana TenaoemkocTb cmecn Hed+He!, sanoansio-
el y3Kue XanuJaspHble nopsl B uHTepBase T-p 05—
1,0° K. B pacucrax yurtenn cuabt Bau-nep-Baanbca, naeiict-
ipyloue Ha aToMLl He3 1 He* co cTOpOHBI CTEHOX H3Me-
PHTC/LHOTO COCYA3, BLIMOJNEHHOTO 13 CTCKIa Bukop, ITo-

JIyueHHbBIC 3HayeHHd CPaBHHMBl C Hanepe'mm.\m TenaoeM-

KOCTH B COCYAaX H3 cTekaa BHKOp, TOJYYeHHBIMH s
Goabwnx O0GbeMOB  KHAKOCTH.  IIpm  "paccMOTpemit
Bau-1ep-BaasbcOBCKHX CIHJT B3aHMOMGHCTBHSI  CMECH €O
CTCHKON YUHTLIBAJOCh, YTO NPH B32aHMOJEHCTBHH aTOMOB
He?® npeoGaaiaioT Ciibl OTTAAKHBAHNS, OXHAKO MOJAyueHHE
TOUHOIl TIONPABKH 3aTPYAHEHO 113-32 OTCYTCTBHS cBefeHHil
o pacnpenencunn He® paomb aaunp nopol. A. B. Canos

oc. 197 . /2T -
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136037w Thermodynamic functions for helium-4 submono= - - oo
layers. Blgin, R. L Goodstein, D. L. {California Inst.
" Technol., Pasadena, Calif.). Low Temp. Phys-LT 13, Proc. . .
Int. Conf. Low Temp. Phys., 13th 1972 (Pub. 1974). 2, 175-9 °
(Eng). Edited by Timmerhaus, Klaus D; O'Sullivan, William
John; Hammel, E. F. Plenum: .New York, N. Y. The
thermodn. functions were caled. for 4He [7440-59-7] submonolayers @ -
“~ on Grafoil [7782-42-5] by measuring concurrently pressure -
*isotherms, heat capasity isosters, and heats of adsorption. The
== -—~--app. used was similar to that used by H. A. Kierstead (1971) to =™~~~
“measure pressures near the crit. point. The isosteric heat of - .
=== =" adsorption was derived from pressure isotherms near 12.4°K. =~
The heat capacity was measured at 5-14°K and 0.01 to 1.5 -
.- - -layers. The entropy isotherms for bulk ¢He and areal entropy —---—---
. for adsorbed $He are given.___ ‘

cq. /%75“ LLNED
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1 E445. Jasacune naapacuus 3He npi ouCHb HH3KHX.
Temnepatypax. Goldstein Louis. The melting pres-
sure of ‘helium-3 at very low temperatures. «J. Low Temp.
Phys.», 1974, 15, Ne 5—6, 583—599 (anr..) Co

Ouenb noapoGuo 06CYXKAAIOTCST TEPMOANHAMHY. ACMEKTHI:
3ajaull O BBIYHCAGHHH AaBjewnst  nJassienns *He npu

&bgw CBEPXHH3KHX T-pax. PaccMorpennl: o6nacTb, rie TBEPALIt |

SHe sipaseTcsl nmapaMarieTHKOM; BONMpPOCH, CBf3aHHbIE CO
)\M,( «  CNHHOBBIM YNOPSIOYEHHEM; IIIaBJEHHE CHHH-YIOPSAOYeH-
noit ¢asel. dpdexTiBHOe OOMEHHOE B3alUMOICHCTBHC MCK-

’ Ay atomamit SHe cynraercst n3oTponHeiM. PesysbraTsl Tep-
MOJMHAMIY. - aHAAH3a CPaBHHBAIOTCSt C SKCMEPIM. LaHNbl<

. M. PaccMOTpeHHbIe BONPOCH BaXKHBl IJsi  YCTAHOBJACHHS
TEPMOAHHAMNY, WKaabl T-p. Bubn. 25. - 10. M. B.

p. 71975.71
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12 E905. TenioeMKOCTb Tnépnoro 3He mixe 25103 °K.

. Dundon Jeffrey M, Goodkind John M. Speci-
fic heat of solid 3He below 25 mK. «Phys. Rev. Lett», -

: 1974, 32, Ne 24, 1343—1346 (aur..) :
MMnyabcHpiM MCTOLOM H3MepeHa TEMJIOCMKOCTh TBCPAO-

. ro 3He B 06JacTH TCOPETHY. MPCACKA3bIBACMOro mnepexoia .
B ynopsiAOucHHOE COCTOsiHIIC B HHTepBajic T-p (1—25) - |
. +10-3°K. OGuapy:eio, uTO TepPexoiq K YNOPAAOUCHHOMY i
. COCTOSINNIO TIPOHCXOAMT B o0aacth T-p ~10~3 °K. Husxoe |
snauenne T-pu nepexoia °He B autudeppomary,; coctos- |
HHC TOATBCPIKIAACTCS TCPMOJHHAMHY, PacyCTaMil I MOKCT °
GLITb 0OBSICHEHO OGMEHHBIM B3aHMOJeiiCTBHEM coceaelt, clie-
aylounx 3a Gmixkaiummu. Tlpeinoaaraercd, uTto npi T-pe
¢ /j)zy mke 4-10-3°K B °He BO3MOMHBI NepeXOisl It APYroit -
: /.2 TPHPOIBI. B, I Kopcuixos_
A ' e 2N
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69356k Specific_heat of solj jum-3 below 25 mK. .. . __

v : Dundon, Jeffrey M5 Goodkind, John M. (Dep. Phys., Univ.: ;
. California. La Jolla, " Calif.). Phys. Rev. Lett. 1974.~°32(24), "
1343-6 (Eng). The sp. heat of solid 3He was measured at [’
0.001-0.025°K. The results indicate that the ordering of the .

(o . ¢ |
{% " “nuclear spins takes place at a lower temp. than was anticipated’ ~
r

theor., and with an unexpected Eggp_.ﬁd_gp_cpg_cﬁnce. -
it A e R e E— _
CH18¥ [0 /L et
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*| magnetic properties of lig. He-3 without refs.

96502m Superfluidity and phase¢ transitions in liquid
helium-3. ¥Khalatnikov, I. M.; Fomin, I. A. (Inst. Teor. Fiz. im. )
Landau, Moscow, USSR). Priroda (Moscow) 1974, (6), 15-21 &=~
(Russ). ~ A- review on superfluidity, phase transition, and
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1\ 74956q_/Enthalpy-pressure (H-p) diagram of helium-3 in the -
‘,:Fge’f(f K <T £4.17°K and 0 < p < 6.5atm and inversion
‘curve for T < 4.17°K. Kraus, J.; Uhlig, E.; Wicdemann, W.

(A H) (Leybold-Heracus G.m.b.H., Cologne, Ger.).  Cryogenics 1974, :

14(1), 29-35 (Eng). The enthalpy of ilie was detd. as a func--

tion of pressure between 1 and 4.17°K. The inversion curve

for *He at T < 4.17°K, detd. from the enthalpy-pressure dia-,
“gram, is in agreement with the data above 4°K. Applications
i of the results to a *He refrigerator working on the. Joule-Thomp-
* son principle are given. e S .
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100350j Solid helium. Ground-state enesgy., pressure, and
phase transition at tigh densities. Ostgaard, E. (Fys. Inst.,
Univ. Trondheim, Trondheim, -Norway).- Phys. Lett. A 1974,
16(6), 417-19 (Eng). The ground -state energy and the
of solid *He and *He are’calcd. by using a modified Bruec <ner
theory. The possibility of a phase transition into'a metallic state
-at very high ds. is considered.. A ‘phase transition. occurs at a
pressure of approx. 2'X.107.atm, S e

——————— B

——
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T "“_-“@3794(:(1 Heat <:ubaicily“L;i"bi)'lcm in solid he!ium—-;-!.. -
g Wfeisman, Peter J. (Unive Minncsota, - Minneapolis, Minn.). —
1974, 120 pp. (Eng).  Avail. Xerox Univ. Microftims, Ann

Arbor, Mich., Order No. 75-12,101. From Diss. Abstr, [nt. 15 —
1975, 35012, PL 1), 6041,
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Doy . shases of liquid helium-3.
Zonardson. R. G Lee, D. M. (Lab. At. Solid State Phys,, I—
Ithaca, N.Y.). Collect. Prop. Phys. Syst., Proc. :

24th 1973 (Pub. 1974), 84-90 (Eng). Edited by

C Landquist, Bengt.  Nobel Found.: Stockholm, Swed. A review .
F < =" vtk 21 refs. is given on NMR-shift, heat-capacity, viscosity, ———

~y=netization, and sound-attenuation expts. on liq. 3He at very
de cAtemps._ e
- . . e, e _I'..\,.’,‘.;..v e = - R RS
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~~96499r Phase changes in liquid helium-3 at very low T
temperaturc.  Winter, J. M. TtServ. Phys. Solide Resonance !
Magn., C.1.N. Saclay, Gif-sur--Wvette, Fr.). . Phys. (Paris), ——

Collog. 1973, (10), 53=7 (Fr). The topics reviewed with 21 refs. :
- f-(--p=}+ - mclude:  properties of lig. and solid 3He [14762-55-1] at ——-

101-0.19K. cryogenic techniques, exptl. results (sp. heat, |
—— =t :iscosity, NMR), and theor. interpretations. F. R, Morral

Y 30
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D 4 E257. AHOMAJNbLHAS TEOJAQEMKOCTL TBEPAOro reamst '
) nu3kux TtemnepatypaX. Amritkar R. E, Ku-

1 npH
‘/Hg mar N. Anomalous low temperature specific heat of so-
lid helium. «Proc. Nucl. Phys. and Solid State Phys.
Symp., Calcutta, 1975. Vol. 18C» S. 1, s. a, 329—33l

’ + (anra.) i :

OGCy:KAaloTCsl MPHYNHLL CYUICCTBOBAHMS JIHHCIIHOrO MO
T-pe uyjacna B TemaoeMkocTH TBepanx *He u ‘He. IToxasa-
| HO, MTO MOMIBJICHIIC TAKOrO ujeHa Mo:Ker OblTh 0fyciosie-

C'/D HO pOJIBIO TOWCHHLIX AcdektoB ¢  Komu-meii ~10' cM~2 |
‘DTOT BLIBOA- COMJIACYeTCsT I ¢ XapaKTepOM . 3aBHCHMOCTH :
naccMaTpuBaeMoro Kodgd. OT AaBieHHS. '

"o g
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}.fe 87: 91726b Anomalous low temperature specific heat of
: solid helium. Amritkar, R. E; Kumar, N. (Dep. Phys., Indian
Inst. Sci., Bangalore, India). Proc. Nucl. Phys. Solid State
Phys. Symp. 1975, 18C, 329-31 (Eng). The coeff. A in the
heat capacity equation of bee. *He and hep. ‘He, Cv = AT + BT3,

C,l}) decreases with increasing pressure (S. H. Castles and E. D.
Adams (1973). This is explained by assuming the presence of
zero point vacancies or- defectons. The no. of defectons is estd.

to be. ~1016/c.c._ s
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V7" Temp. Phys., 14th

|- in_sp. heat at different transition temps. were detd.

i

» h 85: 10976 Spcciﬁé heat of helium-3 superfluids in severa

.magnetic ficlds. Archie, C. N.; -Halperin, W. P.; Resmussen,
* F. B Gould, C. M,; Alvesalo, T. A,; Richardson, R. C. (Phys.

Dep., Cornell Univ., Ithaca, N. Y.).. Proc. Int. Conf. Low
: 1975, 1, 96-9 (Eng). Edited by Krusius,
Matti; Vuorio, Matti.  North-Holland:  Amsterdam, Neth.

)} - The sp. heat measurements were made in the A, A, and B
i - phases of 3He along the melting curve in magnetic fie'ds. The

= suppression of the B transition by magnetic ficld extended the
_available temp. range of the A phase to T/Te = 0.49. The jumps

g o ) |
o

cq 2



e | | H-tws s

-

145176q Ft‘lrthér‘. tests of uﬁivcisélity assumpiion for
liquid-gas critical points. Bauer, H. C.; Brown, G. K. (Phys..
o Dep., Tech. Univ. Muenchen, Garching/Munich, Ger.). Phys.

; . < Lett. A 1975, 51A(2), 68-70 (Eng). Evaluation of data for the ™7~
__WML lig-gas crit. points of 3He, sHe, CO2 SFe and_CCiFs lends. -

I~ further support to the universality assumption for crit. amplitude.

LA 1975 §2.
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9 66549f Specific heat of solid helium. ~Castles, S. Hi™
Adams, E. D. -(Dep. Phys., Univ. Fiorida, Gainesville, Fla.). J.

Low Temp. Phys. 1975, 19(5-6), 397-431 (Eng). The specific™
heat of bee 3He [14762-55-1] was measured from 25 m°K to

near’ the melting curve, with particular attention given to the™
region of the low-temp. anomaly, T <500 m°K.- The data were

7
L5

analyzed in various ways to show the temp. and molar vol. ™
dependence of the specific heat. In the region of the anomaly,
the specific heat has a term linear in T, in addn. to a T3 term.™—
The data at the lowest temps. for 2 large-molar-vol. bcc 3He

“~ samples were used to det. the nuclear exchange energy J. The

values of J found are in agreement with previous results.

_‘j_ --_,w‘. — et T —

[ F 7B, 7
|




2., 1 s —GRLYF X =751 41975

- : i B . — -

B H_E! ) 10E295. Tenaoemkoctn TBepporo  reaus.  Cast-
| les S. H., Adams E. D. Specific heat 1 solid helium.
«J. Low Temp. Phys.», 1975, 19, Ne5-6; 397—-431 (aura.)

- B ananasone T-p ot 25-10-%° K moutn no T..ma. ¢ mo-
e el tomplo HMOYZABCHOTO MCTOJIA  HCCAELOBANA TCMNOCMKOCTH

SHe. IMoapoGuo omncaHa H3MEpHT. ammapatypa u KaJopH-
—rcrp. B6ausu 130-10-°K nna - obpasuos ¢ ofbeMoM
GoJsplie 24 cM3/MOJIb TOJYYEH MIUIHHMYM  TCIIOEMKOCTH,
KoTopulit ne naGmomaercs aas  obpasua ¢ o0neMoM
21,67 cv3/Moab. TemaoeMKocTb OMICLIBACTCS BhIPaXKeHHEM
piga C=AT-24BT4CT? rne A=3R (//K)%, a J— —
sueprus siacpuoro oGyennoro ®3amoneiictsist, Oas oG-
~wmm—-———t——" pasuos ¢ oObemMaMi 24,40 1 24,13 cM¥/monb(J/K) papna T
- 0,89 u 0,67-10-3%° K cootsercrsenno. [Jas ofpasua ¢
—oreis mm————t—— \feHDIIHM 00DBEMOM SIACPHBIT BKJax OTCYTCTBYCT M CTa-
HOBHTCSl 3aMETHLIM HaJiule JineflHoro wieHa B TemJo-

#;,—/f?f:_ exkocti. Ilpusenens- 3aBucnMocti T-pol He6ast ot T-pot ——
B ,

n obnema. Buba. 36, . .. E._3mnosben

g Ao R e
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} J U] \!c.\surcmcnts of the mcltms: curve of hchLm-—'B'
oY s mi. Dundon, J. M Goodkind, J. M. (Dep. Phys., ——
T i ; . liforaia, La Jolla. Calif.). J. Low Temp. Phys. 1975,
! ! © 01519 (Eng). Measurements of the pressure vs. temp.
i - the melting curve of 3He are presented, Cooling i
by adiabatic demagnetization of -Cu nuclei and thesc .
sents extend below 1 m°K. The results support
ins about the entropy of solid 3He drawn from
crerzents on the heat-capacity of the solid, and confirm the ™

mlc m!erred from measurements in Pomemnchuk cells.

\
.
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-1 North-Hollund: Amsterdam, Neth, The unusual behavior of the

7975

. 10979v Thic thermal propertics of bee helium-3. Franck,
) P Calder, I. D. (Dep. Phys.,, Univ. Alberta,

—

Edmonton,
Alberta).  Proc. Int. Conf. Low Temp. Phys., 14th 1975, 1,
495-8 (Eng). Edited by Krusius, Matti; Vuorio, Matti.

thermal properties of bhee. 3He is explained on the basis of the
--large z¢ro point motion in solid He. Theor. cquations are given

for the heat capacity and the bulk modulus:™ Thécaled. data are’
- -in agreérent with the literature exptl. data,
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‘ Alamos, N. Mex.). . Low Temp. Phys. 1975, 18(5-6), 543-7
l
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532770 Thermai behavior of ordered liguid lw!ium-.’}.
Goldstein, Louis (Los Alamos Sci.. Lab., Univ. California, Los --

{1ng).  Heat capacity and phase-boundary line data on very -
low- temp. liq. 3He predict the thermally anomalous higher temp. -
_liq. to vecome of normal ‘thermal behavior over a limited .
pressure and temp. range of its ordered B phase. Well below the
phase boundary temps., this ordered phase may become thermally
anomalous again. If confirmed exptl., this alternation in thermal
behavior may point toward the resp. dominance of 2 groups of
—=1" thermal excitations over the indicated temp. ranges, a situation °
realized in liq. ‘He 1l :

o e e .
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"D 66582m Low-tempersture specific-heat anomaly of bec.
_ helium-3. Commments. Greywall, D. S. (Bell Lab., Murray
Hill, N. J). Phys. Rev. B 1875, 11(11), 4717-20 (Eng).

: The low-temp. sp.—heat data fo 3 14762-55-1] reported _
~=— =~~~ "hy Castles and Adams 3) was reanalyzed to ext. an excess sp.
heat under the constraint: that the lattice contribution be

consistent with a recent elastic detn. of On. The excess sp. heat
of 24.40 cm?/mole is fitted well by the sp. heat of a collection of

identical 2-level systems with a level sepn. of 0.35°K and with a~
_ conc. of 1 system per 300 He atoms.

\
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- © 11 E285.  Hu3KOTCMNCPATYPHAR AHOMANHS - TCHA0CMKO- o
-ctu OILK SHe. Greywall D. S. Low-temperature spe-  ——
cificheat anomaly of bec 3He. «P(hys. Rev. B: Solid Sta- -
“tew, 1975, 11, Ne 11, 4717—4720 anra.): r

OGcy»xnaioTest pe3yJbTaTul HCCAcAOBaliit TenmoeMkoern ©
. “He mnxe 0,5° K. YkaswiBaercs, uto moGaBoumsiii mo cpas-’
""“("“ Y 77 THChilo ¢ 1e0aeBCKHM BKJAA B TeMI0EMKOCTb MOMKCT OLITh

-obycniopaen anomanueit lorrkn. Pacemarpnsaeres IBYX-
T YpoBHEBAs cXeMa C DACCTOSHHEM MCXKIY YPOBHSIMH = B
*0,35° K. Paccunranunast TeMmuepaTypnasi 3aBHCHMOCTb Tell-
-JIOCMKOCTH XOpOUIO OMHCLIBAET 3KCHIEPHM. NAHMbiC,

\ L B. E. 3uinonsen
1
1
|

W 77
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19391p Elastic constants and Debye temperature of bee.
helium-3. Greywall, D. S. (Bell Lab.,, Murray Hill, N. J.).
Phys. Rev. B 1975, 11(3), 1070-85 (Eng). Measurements of the -
"longitudinal, the fast-transverse, and the slow-transverse sound

_sp._heat is due to an anomalous phonon disp_eﬁion.

-velocities were made in single crystals of bec. 3He at 24.45 —
cm3/mole and at 0.40K. The quality and orientation of the
crystals were detd. by x-rays. The reduced elastic consts. in —
units of 109 cm?/sec?, are Cu/p = 1.634 £ 0.020, Ci2/p = 1.356 %
0.023, and Css/p = 0.753 % 0.010 from a least-squares fit. These ,..
consts. vield both a compressibility which agrees with the
thermodn. measurements and a Debye temp. which is consistent
with 7Tp, the max. value of the temp.-dependent calorimetric
Debye temp.  Sound-velocity data at 21.66 cm3/mole were
reanalyzed with the resultss Cu/= = 2.727 £ 0,033, Ci2/p =~
2.477 %= 0.058, and Cus/p = 1.422 £ 0.021. These consts. also
vield a compressibility in agreement with thermodn. measurements.
Only Ciz is significantly different (4%) from the consts,
previously reported.  (Cn=-Ci2)/2p, The modulus corresponding --
to the slow-transverse velocity in the (110) direction, is
considerably larger. The Debye temp. from these consts. is not
inconsistent with Th. This disagrees with previous results. At
neither d. is there evidence to suggest that any of the anomalous

]
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S I57961h A thermodynamic temperature sc
from mcasurement of helium-3 latent h
Archie, C. N.; Rasmussen, F. B.; Richardson, R. C, (M
Cent,, Cornell Univ., Ithaca, N. Y.). Liq. Solid
Eur. Phys. Soc. Top. Conf. 1974 (Pub. 1975), 227-31 (Eng).
Iiited by Kux)or. Charles G.; Lipson, Stephen G.; Revzen, M,
Wiley: New York, N. Y.

’ The latent heat of 3He was measured
4 4/ along the melting curve from 20 mK to 1 mK. This establishes a
”1 th

ale derived
cat. Halperin, W, P,

ater. Sci.
Helium, Proe.

ermodn. temp. scale in units of the A-transition temp. The T,
Is 2,75 = 0.14 mK using liq. specific heat data,

— — — —
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'+ 33166a Thermodynamic temperature scale derived from.
measurements of helium-3 latent heat. Halperin, W. P.;'
Archie, C. N.; Rasmussen, F. B.;_Richardson, R. C. (Mater. Sci._
Cent., Cornell Univ., Ithaca, N. Y.). Phys. Rev. Lett. 1975,
34(12), 718-21 (Eng). The latent heat of SHe was measured
along the melting curve from 23 to 1 m°K. With these results,
an abs. temp. scale is established which depends only on
measurements of heat, vol,, and pressure and the assumption ™

_that the entropy of solid *He approaches Kin 2 at high temps.

CRATEL g
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/
i0s of helium isotope mixtures in the

14-60°K and 4-110 atm. rangcs. Karnus, A. I; Rudenko, N..
S.. Vinokurov, E. I. (Inst. Mat., Kiev, USSR). Ukr. Fiz. Zh.
-(Russ. Ed.) 1975, 20(10), 1729-30 (Russ). The mol. vols. of
mixts. 4He + 3He contg. 3He 85.1, 63.7, 40.2, 15.4, and 7.0 mole

% were d

ctd. at 4-110 atm and 14.20, 16.93, 23.55, 32.91, 37.64,

and 48.15°K. The crror of the detn. of the compn. of the mixts. '

wes 0.05-0.25%.

system. In all cases

L@/"/ﬁgﬁff/i//ﬂ

Isotherms are given in a -V coordinates
the mol. vols. were linear additive.

J. Kramarz




' L s

Coeo2ann2t Maynetie field dependence of the helium-3.
ety eurve and of the superfluid B transition, Kumme r,
it Mueler, IGOMG Adams, B Da ) Kirk, W, PG (reenbery, |
T s Laeg DM (H.\‘- De p., - Univ. Florida,” Gainesville, |-
* Y. ProecInt, Confe Low Temp, Phys., 14th 1975, 1, 509-12°
A, Freited by Krusins, Matti, \mmn, Matti. North -Holland::
terdann, Neth, Mflhm' pressures are reported for AHe for:
setic fpedds 1212 4esla for l(mps. <1. mk where ordering in’
- --Z soceng. The ‘upl rfluid’ transitions into the A and I8 phna(a'
/t"é ot ite leg. were obad, ‘The B transition was nbxd to ficlds <45

¢ 4978 £ Y
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11 B753. Bausiune KpantoBbIX (AYKTYauWit Ha aso-.
Bble mepexoant nepporo popa. Meissner Ginther:
Effects of quantum fluctuations on f{irst order phase tran-
sitions. «Fluctuat., Instabil, and Phase Transit.» New,

. York—London, 1975, 117—126 (aurs.) - : :

INpeacrapielo  paccMOTPEHHE ABJCHHIT HVKJIeAUHH INpH
«pa30BRIL TPCBPALLCHHAX B CIHCTEMaX, K-pble HCHBITHIBAIOT
TIepex i CpaBHHTEALHO HI3KAX T-pax. C MOMOLIBbIO Me-:
Toma Moure-Kap/ao H TCOPHH Cp. MOJs HPOBCACH anaji3’
¢aagprix_npespawennit B T8. Hed. [Tokasana Bo3MOMKHOCTD
onpepaeJicHisl paBlOBCCIOro AaBJ. mepexoxa l-ro poma npi

nyJaesoit aGe. T-pe. Haitnena t-pa, mpi K-poit JOMBHHDY-
jollee BJHSHHE KBAHTOBBIX (uaykTyaunii na ¢asosoe mnpe-

* ppaulenyic cMensercst TepMuy. daykryaunusmu. ITokasano,

AITO I'lpCllJlO}KCHllbll-{ KBaHTOKHHETHY. *MCTOJ TNPHMEHHM Jia

.cydast MCTacTabIILHBIX COCTOsIHHIT TPH Manbx 3hdexTHs-

ppix Maccax uactHit. C sToft TOukH 3penus Hanbosee mep-’

.CIMCKTHBHO H3YUCHHC BJHIHHS KBAHTOBHIX (bJ'lyKTyaqu.[ Ha
-iBJeHlsT HYKJealllH B TeJiiH, BOAOPOAE, 3JICKTPOHHO-AbI-

-poOYNBIX Kamasx W ap. - o I'. _JI. Anapnukos
x.jorv. a1l 2 SaPIAEN




*J—H ~_—7_X/~ ~75%4 BR/Z8
o He 4

ST | 168656f Phase diagram and magnetic_susceptibility of -
superfluid helium-3. Oestgaard, E. (Fys. Inst., - Univ.
- wieeimeeeed e Trondheim, Trondheim, Norway). Phys. Lett. 4 1975, —
54A(1), 39-41- (Eng). The crit. temp. for superfluidity in liq.

R ——\-{—-—-—1 3He is caled. or estd. as function of Fermi momentum, givinga __
? corresponding phase diagram. In the calens. are used reaction-matrix
X2 elements obtained by. a modified Brueckner theory, giving

superfluidity corresponding to F-state pairing in the A phase.
The zero-temp. limit for the susceptibility ratio xs/xr in the B

hase is also estd. from the Landau Fermi-liq. parameters Zy —
“and Zo. . o )

Y W
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¥5: 10980p Lintropy of solid helium-3 between 1 and 23
mX. Rasmussen, F. B Halperin, W P.; Archie, C. N.;.
Richardson, R..C. (Phys. Lab. I, C. Oecrsted Inst.,

.l tCopcnha;;en. Den.). Proc. Int. Conf. Low Temp. Phys., Mlh
i

11975, 1, 513-16 (Eng).  Edited by Krusius, Matti; Vuorio,
-Matti. North-Holland: Amsterdam, Neth. The entropy of solid
1He was detd. on the melting curve (H. ct al,, 1974, 1975). The

heat was_ealed. - The cniropy decreases smoothly frem Rin2
tunu] a sharp decrease at 7% = 1.10 m°K which is interpreted as
evidence for the onset of magnetic order. The sp. heat increases

-|=!smoothly with decreasing temp. >4 m°K.  Around Ty, the sp.

}'cat rxbca more L‘ux. an ()rd(.r of nm"mtudc \f{lthm 0 09 m°l(
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. 1408130 Free.encergy and spin waves In superfluid
wlium-3. ‘Tewordt, Ludwig (Abt. Theor, Iestkoerperphys.,
—miv. Hamburg, Hamburg, Ger). Festhoerperprobleme 1975, -

g1-26 (Fng). The topics reviewed with 21 refs. include:
— ot results for the A and B phases of auperfluid *He (phare ———
tagram, sp. heat); anisotropic BCS slates: spin fluctuations
-aramagnons) and free energy; conservation Inws and coupling

\ - I paramagnonz and _ fluctuations of the superfluid condensate;
cluations

=i the role of dipole interactions and order: parameter flu

U« zperaling spin waves (magnons) with a finite energy gop that ™~
_—V:__”"‘APAF_;‘;Q__[IAIA_I_L\VJE;'||l‘;ll_ﬂ__l_i\lk1"_ i ) "
. L R
= ey e Bualfl BESSEES — o’ e
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= se———-s - == 8471850181 On the propertics of liquid helium-3. Dyugaev, —=——
A. M. (Inst. Teor. Fiz. im. Landau, - Moscow, USSR). Pis’ma g

- Zh. Eksp. Teor. Fiz. 1976, 23(3), 156-61 (Russ). ‘At <1°K, a ————
i " change of pressure on lig. 3He from 0 to 27 atm rppsults in an.

increase of Landau-theory parameters ®o and &; (which are;

related with sound velocity and effective mass, resp.). Since the

‘ theory cannot aceomodate such increase, this phenomenon is

related to an exciton interaction between quasiparticles of 3He.

The excitons are virtual paramagnons with wave vector ks<0,

indicating that 3He is ncar an antiferromagnetic transition. At

0.03-0.20°K, the heat capacity,is a linecar function of T2

Relations between parameters of the Landau Fermi-liq. theory

are derived, oo e R

f.zlﬁlgi_g_q,y_%




241976 8§

A’y

—

797¢ _

- 86: 99446q_Theory of liquid helium-3. Dyugaev, A. M.
“(Inst. Teor, Fiz, im. Landau, Moscow, USSR). Zh. Eksp. Teor.
‘Fiz, 1976, 70(6), 2390-407 .(Russ). The anomalous properties
of liq. 3He can be explained by assuming that irs spin d.
“fluctuation spectrum has a decp roton min. . This means that 3He

8 ise tratigitiol) ti AP R ER GRS Gt 4
nhisitaheenhistlmitial i the RiiEragais o, &
The spin roton parameters ( roton vector (), effective roton
nasg, and roton un{)) are found. The temp. dependence ‘of the
specific heit is detd, up to T'~ 1,5°K. For 0.05°K < T < 0.5°K
the donilnant specific heat term is ~7v8, The temp. T« 0.5°15
ling the sieaning of the degeneraty tetmp, of the RN roton pas
The quasipaetielo spoctrim ang rnrnmotcru of tho Lawday
throry of a Fermi fluid are found, 'The dependence of the

H N
T

rap

[u'rﬁ'('_ H

s netie seceptibility xoon wave veetor is detd. For o = 0 ‘(}};
Lited to 00), x exceeds 50 times the susceptibility of a-
ft [\ ’

8. confirms “this assumption: - -

———
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11 E307. OrcyTcTBHe anoManni Tena0eMKOCTH OuK
e npu HH3KHX Temneparypax. Gréeywall D. S. Ab- .
*seice of the low-temperature specific-heat anomaly in becc

1 3He. «Phys. Rev. Lett.», 1976, 37, Ne 2, 105107 (anmm) .

* TIpHBeAEeHb - pe3ybTaTHl u3mepennit TensoemkoctH ‘He

BrOAL TpeX H30XOp (24,454 23,786 u 23,081 cm®) B MH-{ . _
“repBasc T-p OT 50-10-3° K no T-pH nJaBJeHHd.: Ias T1-p ’
pnke 0,3° K pesysbTaThl OMHCHIBAIOTCH ¢-noit Cy=aT-%4_
+yT?. AHOMaJHH TEMJIOCMKOCTH, HAfICHHOM B PSle MPEAEl-
ayiunx pabot, He 06HapyKeHO. ,
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- :)4?\: 167391k Absence of the low-temperature specific-heatt
Ynomaly in bee helium-3. Greywall, . 5. (Bell Lab,, Mureay;

Wi ONL . Physe Reel Letfo 1976, 37(2), 1057 (Ve

The ¢p. heat of hee *He was measured along 3 isochores fors

stemps. T between 50 mi and the melting curve. The data for 77

/A <0.3 K can be described well by the function Ce = oT' 2 4 51
(/0 and are inconsistent with the existence of the low: temp.!
epecific -heat .'mnm_n‘l}iiq;lnrlcd previously by othews, =

P ) IGTE SBpi2l




ccurve at 123 mK. A temp, scale is establis

shir Toy

(T2
| 86 111276 Helium-3 melting pressure temperature seale.
Halperin, W. P.; Archie, C. N.; Richardson, R. C.; Rasmussen,} ’
F. B. (Mater. Sci. Cent., Cornell Univ., Ithaca, N. Y.). I’rm-.! P
Int. Cryog. Eng. Conf. 1976, 6, 191-7 (Eng). The latent heat} -
of solidification of e was measured along the *He melting:

iw(l which depends.
only on measurement of heat, pressure, and vol. and on the
condition that the entropy of e approaches I In 2 at high.
temps., where 1 is the gas const. ‘The detd. temp. of transition.
from normal Fermi liq. to superfluid phase A, T, as a fixed
point on the scale is Ta = 275 £ 0.11 mK. 'The agreement of
this value and independent measurements of T, hased on-

“nuclear or electronie paramagnetism, Johnson noise thermomeltry,.

or.on_properties of lig. *He is discusced.

({»J-lf?z?z/g_(‘///é . . S
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S4: 18369 j Spe ccific heat 01 rormal and superiiy
4n the melting curve. Halperin, W. P ar
Rﬁsnussen F. B Alvesalo, T. A,; Richardson,

Solid State Pr')s, Cornell Um\ Ithaca, N. LA
1976, 13(..)) 2124-31 (Eng). methed was dav
thc"apecxflc heat of lig. *He on .nc melting curve as
temp. and magnetic rield. This apvroach ucn
accurate measurement of pn»un and vol. resp n"
pul%cs applied to the 3He in a Pomeranchuk cell. Anal
of different expts. at a sarticular melting pressure
the specific heat of the hq .u~d its temp. \I“.\L..e 1
pcr!ormod between 1.1 and 23°mK in magnetic field
0c. From the normal- flum specific-heat data the

value of the effective mass at the melting curve is m*/
0.2. This is substantially sma ler than that rep o;tc
\’hcqtlpv (1973). Syecitic-heat (‘1“(‘(‘“[1!‘.\\1[15‘\ at ths

. : ‘ l . -
C A1 .J_{o«//, 2,0 |




and B superfluid transitions were measured. Thes
for cermm combinations of the coefts. of the th-or

a Ginzburg-Landau expansion. Comparison was
thc prcdxcuons of spir-fluctuation theories. These alor:
‘account for the behavior of ‘He at wihm' Drossu
‘entropy ditference bct\wcn the A and B plL‘n- s was caled, o
‘the specitic-heat data and mmmmd with tn.lt caled, from
-measurement of the latent heat at rln B == A transition, and ¢
‘ma. .x\urcmunt of the suppression of the B tm:nm\)n ov m o
field, B phase susceptibility data, and 2 magretic Cl.n..\ua Clapeyrun
‘equation.  The different methods give a consis tent victure inl
which the thermal dirler ences between A and B vhases are quite |
small.  The A-phase specific heat at T/T: ~ Q0.5 apoeass o
have a weaker dependence on temp. thn.x that expe ::{ for the!
lnmtm\' lm\—.vmp )o‘m\xo' of the Anderson- -Brinkman-Morol i
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Y $5: 37430w The paramagnon model and some propertics of
superfluid helium-3. Kuroda, Yoshihiro: Nagi, A, D. 5. (Dep.
Phys., Univ. Waterloo, Waterloo, Ont). J. Low Temp. Phys.
1976, 23(5-6), 751-70 (Eng). The paramagnon mudel for the
Bardcen-Cooper-Schrieffer-type state of superfluid e was
applied to cale. the following propertics in the Anderson-Brink=
man-Morel and Bolian-Werthamer (IBW) states:  the pressure
dependence of the initial slope of the normalized superfiuid mass
C d. vs. 1-T/T¢ the pressure (lcﬁ)ondcncc of the normalized
/) specific heat jump at T¢ amcl the temp. dependence of the
superfluid mass d. at P.= 207 and 27.6 bar. The tempd+
dependence of the normalized nuclear spin suzceptibility in the
BW stale was also caled. The results are corapared with the
cxptl. data on the A and B phases of superfluid 3He.

CH 776 BH wE
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, 86: 22062z Virial coefficients and some thermodynamic
quantitics of helium isotopes at low temperatures, Karnus, .
A. 1. (Fiz.~-Tekh. Inst., Kharkov, USSR). Ukr. Fiz. Zh. (Russ. -
e ~ Ed) 1976, 21(7), 1183-90 (Russ). Previously obtained PVT,
measurements at 14-60°K were used to calc. the second (Ba and:
Bsy) and third (Cx and Cus) virial coeffs. for 3He and ‘He by the
graphical extrapolation method. The caled. dependence of Bas
‘on T is in good agreement with that calcd. theor. using the
Lennard-Jones_(6-12) potential, but with B the agreement is
much less good. The plot of (Bxn-Bas) against T diverges from
the theor: graph as T increases. The temp. variation of Cus is in,
A A/ 5 good agreement with the theor. curve using the Lennard-Jones
', 4 b0 e tential for 4He; the values for Caa are close to but slightly
- higher than those for Cas at corresponding T. The entropy and
enthalpy values for 3He and ‘He at 14-60°K and 0.01-0.16 g.
em-? are calcd. from the same PVT data and are tabulated.
o= e C.D.Kopkin_

@7 @
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8 H160.  Teanit Tpu. \Vheatley John C Hellum
three. «Phys. Today», 1976, 29, Ne 2, 32—33, 35—36, 39—
42 (aura.)
CoxpalleHHblil BapHaHT YICKUHI, MPOYHTAHHON aABTOPOM
/’H /&0 “~  Ha oTkpbiTuH 14 Mexnaynapoanoit keudepenunn no diisixe
.~ HHU3KHX T-p- TIO CJyYalo TPHCYXAEHHsT €My mpeMiH
Vil 24 ~ uM. @, Jlonnona. JleKiiss 3HaKOMHT C XOJAOM  3KCHepHM.
&/ { HCCJICA0BaHHIT HH3KOTEMIePATYPHLIX CBONCTB »KuAkoro 3He
-~ &4  y jexasno OTKPBITHIX AHH30TPOMHLIX CBEPXTEKYMHX MarH.
(a3 3TOit KHAKOCTIL A. C.

o972y &
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e o, 86: 178490y Specific_heat of bee helium-3. Greyvwall, D. S,
_(Bell Lab., Murray Hill. N. J.). Phys. Rev. B 1977, 15(3),
2604-23 (Eng). The sp. heat of bee 3He was measured at d
molar vols. between 21.5 and 24.5 cm? and for temps. between 50
mK and the melting curve. The data below 0.5 K show no
evidence of the large anomalous contribution to the sp. heat
which has been obsd. in all previous measurements, indic r
that this anomaly is not due to an intrinsic property of this
quantum solid.  Values of the nuclear exchange encrgy derived

- §
d from the low-temp. data are in good agreement with values deid.
f by others from various types of nleasurements. The sp.-heat
data above approx. 0.5 K are in agreement with previous results

and show the large contribution which is generally attributed to
thermally activated vacancies. Because of the absence in the
present work of the low-temp. anomaly, however, the temp.
dependence of the vacancy contribution could be detd. more
accurately than was previously possible. The measured vacancy
contribution shows significant deviations from the cxp,g\'lc{i
~~behavior.

N s 2 WPy
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/7/{:’/ 4 E256. Hamepenns TenaoemxocTn TBepaoro  *He.
Greywall D. S. Specifi€hical measurements on Sohd -
SHe. «Quantum fluids and solids». New York—London,
1977, 323—332 (aur..)
B nutepsade T-p ot 0,05° K xo Toukn naasieuna muadMepe-
Ha TEMJOCMKOCTL NpH TNocTosinHoM o0beme C, TBEpPAOro :
SHe, umciowero OLIK-ctpykTypy. Hceaegosanust nposoi- -
- quch  Ka ofpasuax ¢ moaspumbiM o0bemoMm ot 21,6 10
. 24,5 cm3. Boabuwoit oGbeM Kagopuverpa (9 cm®) i Medaen-
C ) Hast KPHCTAJJIN3ALHsS NO3BOMAHMH NOJYYHThL KpHCTant “He
/L pbicokoro kKauectsa. Ilpnm t-pax T=<C0,1°K peanunna C,
oGycJoBJeHa B OCHOBHOM BKJIAAOM  SICPHBIX CIHHOB N
nponopuionaasia T-% mpu GOCC BLICOKHX T-PaX (IOMHNHDY-
et Qonounsii Bknax H C,~T° He oGuapy:wena onncaunaza
B JITepaType anoMaaus TemmepaTypHoii 3apxcumoctn C,
npi T<0,5° K. Tlpeanonaractes, 410 3Ta anoMasis BLI3BaA- .
Ha CTPYKTYpubIMH AedekraMit Kpucrania °He. BuGa. 24,
' A. U. Kosomuiiues
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7 E353. Tenaoemkocts OUK 3He. Greywall D. S.
Specific heat of bee 3He. «Phys. Rcv. B:Solid  State»,
1977, 15, Ne 5, 2604—2623 (aur.a.) ‘

Tennoemkoets 5 oGpasuon °He ¢ MoaspubiMi oGbeMaMi
ot 21,5 no 24,5 ev® mamepena or 0,05°K po T-p naasie-
nunsa. IloapoGno omicana anmapatypa H METOANKA H3Me-
pennit. TIpu T-pax mmke 0,5° K amomaann TenaoemxkoctH,
HaiigcHHoit pance, He obuapy:xeno. Ilpi T-pax puime 0,5°K
PC3YJLTATL COTVIACYIOTCSt € JIHTCPATYPHBLIMH 1 oGHapy:ki-
BaioT GO.JbWOI BKJaA TCPMHUCCKH aKTHBHPOBAHHBIX BaKaH-

<Hil, KOTOpble HE OMICLIBAIOTCA npoctoil ¢-aoii LIoTTKi.
‘CocraBJicHbl TalGaHUBL  TCMJIOCMKOCTH 1f
h-unit. Buba. 63.

TCPMO}IIHIHMH‘L(
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$9:'497392 Specific heat measurements on solid helium-3,
Greywall, D. S. (Bell Lab., Murray Hill, N. J.). uantum
Fluids Sol., [Proc, Int, Symp.], 2nd 1977, 323-32 (Eng).
Edited by Trickey, Samue B.; Adams, Earnest Dwight; Dufty,
James W. Plenum: New York, N. Y. The sp. heat of bee 3He

heat measurements on SHe, and thus indicate that this lo_ng-smnding"
anomaly is not due to‘an intrinsic property of this quantym
solid. i
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© 86 178482x Aeasurement of fountain pressure and other
thermal properties in superfluid helium-3. Shields, Steven:
'B.. Goodkind, John M. (Univ. California, La Jolla, Calif.). J..
Low Temp. Phys. 1977, 27(1-2), 259-79 (Eng). The fountain
pressure, heat capacity, and thermal cond. of superfluid *He were
measured simultaneously at pressures of 29, 23.2, 10, and 2.5 atm .

obsd. fountain pressure, it is consistent with the entropy -

(p "and at the satd. vapor pressure. If the fountain equation, based
/D ) on the 2-fluid model, is used to compute the entropy from the:

obtained Ly integrating the specific heat. The measured thermal -

conductivities are dominated by a diffusive cond. which is
_inverselv_proportional to the temp. 7.




s

He

INProO—

7y w%’e/é’zzﬁ;‘ §

‘3He or 0,03 po 0,4° K. Ilpi T-pax MeHBIIHX T-PHl MaKck

DAY
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7 E474." «JléGacpckoe NOBeneHHE» TEnJAOnpOBONHOCTH '
OLLK® He npu oueHb HH3KHX TeMnepaTypax.  ATMST
rong G, Greenberg A. S. Debye behavior of the€
thermal conductivity of bee *He at very low temperatu-
res. «J. phys.» (France), 1978, 39, Ne 8, collog. Na 6],
135—137 (aura.; pes. dppani.)

[IpiiBeaenbl Pe3yJbTATLL H3MEPEHHil TenJIonpoBoanoct:

MyMa TenJonpoBoHOCTh MpONopLUionanbia KyGy ale. Tey-

nepaTvpbl. e . ... _ Pesoxe
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€ 89: 12402h Mecasurement of helium-3 melting curve using
lanthanum-CMN thermometer. - Fujii, Genshiro; Oda,
Yasukage; Kosuge, Kazuo; Nagano, Hiroshi  (Inst. Solid State
Phys., Univ. Tokyo, Tokyo, dJapan). Phys. Ultralow ‘Temp.,
Proc. Int. Symp. -1977. (Pub. 1978), 315 17 (Eng). Edited {))y
_Sugawara, Tadashi. Phys. Soc. Japan:- "Tokyo, Japan. = A 3le
melting curve was precisely measured by Peomeranchuk method
using a high sensitivity capacitance meter and both a cerium

7 mangesium nitrate (CMN) thermometer and an improved CMN
g7 »vthormumqter»_dnld._thh_ygn_n_\u;;netlc Lajons... - o

0 A, 195 ET W2
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88: 178050w Universality of the specific heat of helium-3/=
helium-4 mixtures at the A transition, Gasparini, F. M,
Gaeta, A. A. (Dep. Phys. Astron., State Univ. New York,
Buffalo, N. Y.). Phys. Rev. B 1978, .17(3), 1466-71 (Eng).
An anal. of sp.-heat data of 3He-4He mixts. at the A transition is

resented in which a trial function with a correction term to the

- leading singularity is used. For mixts. up to 0.39 mol fraction of/
g sing )

e in 4He, a universal leading expotient a = a' = -0,022 and 4
wniveranl leading amplitude ratlo of A/ e LOSS are (oundl,
These venultn are in agresment with thear, expoctations gud .
other exptl, resulta along the A line as a func,l_im{ of pﬁ;}/&re.

The data at fmrc 4He and satd. vapor pressure appear to show a

_small deviation from universal behavior,

N A A AL
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23 b780.  Xapakrepuctnkn naasaenns SHe: TemaoeM-
KOCTb, SHTPOMHS, CKPBLITAsi-TenaoTa u Temnepatypa. Hal -
perin W. P, Rasmussen F. B, Archie C. N,
Richardson R. C. Propertics of melting 3He: specific
heat, entropy, lalent heat, and temperature. «J. Low Temp.
Phys.», 1978, 31, Ne 5-G6, 617—698 (anra.)

Mayuenst u oGoGuICHB TCPMHY. CB-Ba kHAK. H Tp. 3He
B nurepsaze T-p 1—25 MK npu miotnocrsx, COOTB-LIIHX
kpupoii muasnennst. JIByxcasnas cvech oGpasua SHe ca-
Mo3axoaaxmpatach Merogom  ITovepanuyka,  Hawepenus
MCTOLOM TCMIOBLIX NMIYJILCOB B CONCTANHN C H3MCPCHHAMI
obbeMa M JaBJ. TO3BOJIIN MPOBCCTH Da3febuEie omnpe-
ACTCHHS CAC/L. CB-B KHAK. H TB. (a3: TCIIOEMKOCTH IKIAK. |
3He B ¢asax xuakocrn depmu u cynepdamonna; surpomis
SHe peime H B OGIacTH SNCPHOTO MarHHTHOro nepexona
npu 1,10 mK; ycranosienne aGe. TepMozHHaMuy, T-pHOIL
LIKAJLl 70 M3MCPEHILIM CKPHITON TeMAOTH. npeppamens

_KHIK. (a3l B TBCPAYIO. : Pesione
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89: 95980u Propertics of melting helium-3: specific heat, !
entropy, latent heat, and temperature. Halperin, W. P,;
Rasmussen, F. B.; Archie, C. N.; Richardson, R. C. (Mater. Sci. -
Cent., Cornell Univ.; Ithaca, N. Y.. J. Low Temp. Phys.

1978, 31(5-6), 617-98 (Eng). Thermal properties of liq. and .
solid 3He were measured at 1-25 mK and melting curve ds. A’
2-phase mixt. was self-cooled by the Pomeranchuk method. A

‘ heat-pulse technique was used, combined with measurements of
’ P 7 pressure and vol,, to yield sep. detns. of liq. and solid properties:
< the sp. heat of liq. 3He in the normal liq. and superfluid phases;

P / - the entropy of solid 3He above and through a nuclear magnetic'
7 transition at 1.10 mK; and an abs. thermodn. temp. scale %mscd'

on measurement of the latent heat of solidification. Complete
description of exptl. work with special emphasis on exptl. details
isgiven. B e - |
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6 E334. Bkaaxm MarHHTHBIX TONIAPOHOB ~ BakaHCHiT B
Tenaoemkocts TBepaoro OLK-3He. Héritier M, Le-
derer P. Contribution of. vacanc magnetic polarons
to the specific heat of selid bece 3I-Ye. «J. phys» (Fran-
ce), 1978, 39, Ne 8, collog. . §/1, 130—132 (aurn.; pes,
Ppanu.) ‘ ' :
C uenvio onpexencuust Bxaama Mark, TIOJIIPOHOB BaKay-
CHIT B CYMMapHYIO TCIJIOCMKOCTH H3MepeHa TemmoeMKocry
TBepaoro SHe B muTcppane T-p 0,05—0,001°K. Hamepes-
Hasg TCMJOCMKOCTb HMCCT NOMAJHIO Npy T-pe ~0,02°K,
Monyuennsle manubie m03BoMHIN ONPENCNHTb YHCNO BaKay-
cuit B oGpasue 23,8 cv®/Moab, pabioc ~7-10~%, Ognaxo
MCXAHH3MLI, NPHBOASIHE XK CTOJb GonbLoit Koni-iry Ba-

~KAHCHIL, ne peiAcHeny. A C. Awmapeenxo




7 9

4 E302. Wupuna 3oubl BaKaHcHil B 06beMHOLEHTPHPO-
BaHHOM KyGuueckom kpucrtaane *He no maunbiM o Temao-
emKkocT. Hetherington J. H. Vacancv bandwidth

' in BCC %He as determined by specific heat. «J. Low
- B !I'cmp. Phys.», 1978, 32, No 1-2, 173—183 (aura.)
[Toayyennsle HeaaBHoO AanHble no Tengoemkoct OLK-

C ; KpHcTaaaa SHe aHaMH3HPYIOTCS C MOMOLBIO MpPEACTaB.e-
HHS O KOHeUHOl IIHpHHE 30HH Bakaucuit. IIpu 3tom Teo-.
y peTHy. BhpakeHHe XI5 10GABOUHON TEINJIOCMKOCTH HMeeT,

ONMH JHWHHII NMapaMeTp M Topasio Jyuwe COrIacyercs.
- C 3KCICPHMEHTOM, ueM Ter1oeMkocTb ILIOTTKH, BbuHC/ICH-
Cediay Has ans GeckoHeuHO Y3Koit 3oHbl. Iloayuensl ouenku aas
LIHPHHB! 30HBl } TJIOTHOCTH COCTOSUHHII BaKaHCHiL.

e e e B, _OckoTcknit

PoClys, 7929wt
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89: 152875¢ Vacancy bandwidth in hee helium-3 aw det=
ermined by specific heat. Hetherington, J. H.  (Phys. Dep.,
Michigan State Univ., East Lansing, Mich.). J. Low Temp.
Phys. 1978, 32(1-2), 173-83 (Eng). 'The sp. heat data obtained
by Greywall (Phys. Rev., B 1977, 15, 2604) were analyzed and
shown to imply a vacancy band of nonzero width. Certain limits
on the d. of the vacancy states are derived and a fit for the data
is given. The existing theor. ideas on the vacancy bandshape in
bec. 3He are reviewed.
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0% 166717 fleat capnelty of .nabwonoliyors-of helinm--§
aduarlied on polid wean,  Wennersteivmy, 15 Toerne, A7
Lindqvist, T (Innt.Veehnol,, Univ, Uppacliy, Uppanla, Bwed,),
tepert 1975, UPTEC-78-31-1; Order Mo, 8011267, 17 pp,
(Fnr).  Avail. HTIS. From Gon. Rep, Annoynce. Index (U, 8))
1980, 80(5), 768, The heat capacity of MHe adsorbed on rolid Ne
was measured Jor covernges from 1% of mosolayer capacity to a

N ' complete. monolayer with high resoln,  The “desorption heat
$ - capacity has a max. at 7 I{, At predesorption temps., the heat
( capacity is linear and dependa-on the coverage.  Tho ' heat
P _capacity of the lowest coverages has mnomalous behavior <0.7 K,

CA 1980 PR v AL
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91: Z217912n° Observation of anomalous heat capacity in
e liquid helium-3 near the supcrfluid transition. Alvesalo, T.
A, Haavasoja, T.;  Main, P. C.; Manninen, M. T.; Ray, J.;
Rehn, Leila M. M. (Low Temp. Lab., Helsinki Univ. Techrol,,
SF-02150 Espoo, 15 Finland). Phys, Rev. Lett. 1979, 43(20),
1609-12° (Eng). The sp. heat ¢ of liq. 3He at 0.8-20 mK and zero
pressure was measurc(f Above ~3 mK the sp. heat is lincar in
temp. and C/nRT = 211 K-, which is 30% loss than the
currently accepted value. Below 3 mK, C deviates increasingly
from. this relationship reaching, at the supertluid transition e =
C‘ 1.04 raK, a value 9% in excess of the extrapolated lincar sp.
heat. The anomalous behavior and its consequences with regard -
-to the interoretation of the data are discussed.. .~

/
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12 E258, Hamepenusq YACAbHOIt  TenaoemkocTH TBEp--
Aoro 3He. I'peiiposy O. C. «Hopocry bynnamentaanh, |

‘$u3.» (Mocksa), 1979, Ne 10, 266—277

Hamepena. yz. TemnoemMkocts OLIK-gastr 3He npu 5 MO:!
JAPDHLIX oGbeMax B HuTepoane 21,5—24,5 cyp3 npH T-pax |
ot 0,05°K no KPHBOIl Maapsenus. Hinke 0,5°K 1e GbliI0 ;
00Hapy:KeHO anoMauy TCIIOCMKOCTH, KOTOpas Ha6mopna- |
71aCh. ADYTHMH aBTOpamit, 10 yKasuBaer na TO, 4YTO aHo-
MaJIHS TCIJI0EMKOCTH jie SIBJISICTCST BHYTPeHHM CBOHCTBOM |
TBepaoro He kak kBantosoro -KpHCTamaa. ‘BuGa,. 24, :

: Pesrome |
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//e 92: 1004054 Measurements of the specific heat capacity of
k solid helium-3. Greywall, Dennis S.  (USSR).  Novosti
Fundamental'n. Fiz., Moshva 1979, (10), 266-77 (Russ).. From

" Ref. Zh., Fiz., 1979, Abstr. No. 1213258. Title only translated.
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2°E327. Tenaonposopnocts OLLK  3He npn mu3kux'
temnepatypax. Low-temperature thermal conductivity of
bee 3He. Greenberg A. S, Armstrong G. «Phys.
Rev.», 1979, B 20, Ne 3, 1050—1060 (anr..) S

Uamepennst nposeacbt ot 0,03 no 0,6°K aas nutepsana
MOSPHLIX 0Obemon 22,4—24,3 cv¥/mob, PesynbraThl 13-
Mepennii AU TWATebHO BLIPAUMCHHBIX o6pa3uos cBHIe-

27l — TeAbCTBYIOT O MitddY3HOM paccestiii OHOHOB Ha rpani-
Wbﬂ mzmax il He3aBICHMOCTH CPEAHCHi JUiNbL mpoGera OT T-pHL.
/ Besiuiia ()OHOHHOIT TEMJOCMKOCTH COOTBETCTBYET pe3YJb-i

rataM KasjopiMerpud. nccaenosannii. as mnexoropsix oG-

pa3ioB 3aBHCHMOCTh OT J-Pbl OKasmBaercs Gosee cnaGoil,

yem KyGnueckas, uTO OOBSCHSCTCA CyllecTBOBanMeM 106a-

Boynoro paccesinlisi (OHOHOB Ha ANCAOKauusX. BuGn. 23.
can o P T . LTIy
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o) . w S
V% YL N3BI7T On the use of CMN thermometry , specific
heat measurements below 10 mK, Halperin, \W. p, (Dep.
Phy., Northwestern Univ., Evanston, 11, 60201 USA). J. Phys.,
Lett. (Orsay, Ir) 1979, 10(15), 373 5 (Eng). Itis pointed out
that small “deviations of the cerium magnesium nitrate (CMN)®
temp. scale from the thermaodn, one, may give rise to significant
errors in interpretation of heat capacity measurements performed
with CMN-based thermometry, On reassessing the conclusions
reached by B. Hebral ot al., (1976) concerning the anomalous low
temp. dependence of the heat capacity of solid 3He it js found
- that all bresently available data are_in_qual. agreement, ) L

/%)
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7 E466. H3mepeHus TenaoeMKoctH OLLK °rie ot U,UUJ
no 0,3°K. Hebral B, Frossati G, Godfrin H,
Schumacher G, Thoulouze D. Specific heat mea-
surements on bec 3He from 3 to 300° mK. «J. Phys. Lett.»

. (France), 1979, 40, Ne 3, 41—44 (anrn; pes. ¢panu.)

IMponenenst namepenns Tenaoemxoctit OLIK-daser TBep-
aqro_*He ¢ Moaspubiy oGnemoy 23,8 cvd/monn. Hecnenye-

¢ mptit SHE pacnosiarajcst B fiueiike ¢ MOPOLIKOM LepIii-Mar-

nuesoro nutpata (LIIMH), nrpaiomuyM posb Xiaaparenta
TepmoMetpa. TemnoemkocTh kajnopuMerpa u IIMH onpepe-
Jsiiach B KanuHOpoBOyHOM 3aKcmepuMente € xuaxum 3He.
[Toka3ano, uTo B lcCaeoBaHHOI 0CGJACTH T-p TemJoeM-
KOCTb HMCCT HEMOHOTOHHYIO TeMNepaTypPHYIO 3aBHCHMOCTD,
CBf3aHHYIO C BKJAJaMH KaK Ac06aeBCKOTrO, Tak H 0GMEHHO-
ro caaraemeix. Hike 0,05°K Tensoemkocts mponopuiio-
agbha T—2, 4TO COOTBCTCTBYET MPOCTOIl reit3eHGeproBekoit
mopeni ¢ oGmenoii sueprieit 0,56+0,01-10-3K, B sroit
oGnacTi . He OCHAPYIKEHO HHKAKHX aHOMaiii B Temnepa-
TYpHOM XOJC TEMJIOCMKOCTI. B mnrepsane 0,05—0,15° K
SKCMEPHMCHT AaceT H3CLITOUNYIO TCIMJIOEMKOCTh MO CpapHe-
HHIO C pAacucTHOil, UTO, BEPOATHO, CBA3ANO C BaAHAHHeM
orpannuennoii reomerpu. Coobiuactest Takxke o6 H3Mepe-
nui conpoTupJens KamuUBl MEXIY TBepABM reamey y
1IMH, xoTtopoe HIKE 0,02° K ne 3aBHcHuT or T-PH .H paBHoO
35-10=3 .rpanfapr, Bubn .
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Specific heat measurements on bee helium-3
1 3 to 300 mX. Hebral, B.; Frossati, G

WérchurAnachc;VrA; G.. Thoulouze, D. (Cent. Recb. "t'res. Basses
emp., UNRS, Grenoble, vr). oJ. Phys., Lett. (Orsay, Fr.)
1979, 40(3), L41-L44 (Eng). The sp. heat of hee, e (23.8-

] cm3/mol! was detd. at 3-300 mK. A const. valte, .56 mK, i
(’ obtained for the exchange intagral, in very good arreement with
/ hicher temp. bulk results. o couiribution due to magnetic
poﬁarons appears below 50 mK. An excess in tho sp. heat_is <
. obsd. around 100 mK. . ———

O
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Woelfle, Peter (In

//6 ‘ 90: 192663w Low-temperature propertics of liquid helium-3.
(e

Vi

st. Theor. Phys., 'Tech. Uniy. Muenchen,

Garching, Ger.). Rep. Prog. Phys. 1979, - 42(2), 269-346 (Eni). ‘
c -

A review with man
properties (including

y refs. is given on theories describing 1
thermodn., magnetic susceptibility, viscosity, |

thermal cond., spin diffusion, sp. heat, flow, textures, NMR, and -
sound propagation) of the normal-liq. phases and the superfluid
A=and B-phasesof 3He. ., e

C. A, fo79 IO+
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3 ‘/ Vo2 oudtim Equation of statc and critical exponents of
7] , helina-3 and & hclium—3-hclium-4 mixture near their
//e H liguid-vapor critical point. Pittman, Charles; Doiron, -
e Theordore;  Mayer, Horst (Dep. Phys., Duke Univ., Durham,
NC 27760 USA). Phys. Rev. B: Condens. Matter 1979, 20(9),
3678-62 \ng). For 3He near the lig.-vapor ¢rit. point (Te), the
¢fective crit. exponents f3 and y were Getd., where -f and v
charactersios the singular behavior, resp., of ohe densities of the:
coexis waeas (T < Te), and of the compre Ry

7-62(}4 Z orite 180 ce tor T > Te The . densities wers 6 &
g ~onst. method at 9% 101>t} >3 X 105, waere t = (T - '

wivict.”

Te))Te. For away from Te, 8 = 0.36; 8 decreazed tomzes 032 28
coached. For 2 X 102>t > 5 X104, 7 =.1.19 £0.01.

A, ol Te was approachec. 27 - _
/’ . CA€F. - Both the cocxistence curve and the compressibility were fitted to
ower-law serics. The slope ‘of the. rectilinear diam. is -0 022.
For the mixt. 3He 80 + 4He 20% above T¢, v = 1.18 & 0.02 v

the singular d. gradient in the earth gravitationul ficld diverged
- i1

strongly as Te was ;moronch(b.._,.,-- Tt ——
CA 71920 948 NV 1O
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3 y 9(\:'17"187:5 Comment on the specific heat of superfluid
7€

helium-3. ‘Serene, J. W.; Rainer. D. (Dep Phys., State Univ,
New York, Stony Brook, N. Y.). .J. Low Temp. Phys. 1979,
31(5-6), 58994 (Eng). The heat capacities of the sHe B-phase
in the weak coupling-plus model are given. T'emp. dependence
of the heat capacity is accurately detd. by the jump at T¢, which
provides a test of the Te/T¥ expansion scheme for caleg. strong
eonnling effects_in superfluid 3He, S

CLEL G0 4422,
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€ 13 B690. TepMOAMHAMHYECKAS YCTOHUMBOCTL M A-TOU-

ka s pacteopax *He—*He. Cemenuciko B. K, Hpa-

menko 3. I. K. dus. xuMii», 1979, 53, Ne 2, 521—,
523 . ¥

Ins pacrsopos *He—*He mayueHbl T-plible 3aBHCHMOCTIH

TepMHU. H MeX. K03(. YCTOHUHBOCTH [T/Cp u —(dp/dv)s .

, . c00TB.] M BHLIUHC/IAEMOrO H3 HIX TEPMOMEX. Miliiopa Dz,p,

//75 LGS, xapakTepH3yiOLIEro YCTORYNBOOCTb CHCTCMEL OTHOCHTEJIBHO

7 TepMity. 1 Mex. Bosjeiictuil. B oGmacti Konu-uit  0—

24/, - /275759 3He yka3anuble 3aBHCHMOCTH UMEIOT IKCTPEMYMUI,

/ W%Z‘f&é npiueM T-pbl, OTBEYAIOULHE MHHMMyMaM Ha STiX KPHBBIX,,

~ COOTBETCTBYIOT T-paM A-mepexoja. Ortciofa caenail BLIBOA

0 3aKPHT. .XapakKTepe Mepexoia, B K-POM OCHOBHYIO POJb.

JrpaioT GAYKTYalii, HHKOTAa HE Joxoasutie 1O oGpa-

30BaNHs MaKPOCKOMHY. 3apOAsileii ap. da3bl C OT/IUHALIM

OT HyJsi NOBEPXH. HaTsiEeHHeM. YeaoBno 3a rpaHiuy ne-

pexojia MPHHATA JIHHS MUHIMYMOB Dr,p, IpHUEM MHHHM. |

- _anayennst Dr,p AN yKA3AHHLIX COCTABOB MaJIo_ OTKJIOHS-

a2 7679, ¥/



PR— Al 3
107Cs ot cpem.” 3uauenns 1,89-10% TlostoMy B TOuKax'
Munnmyma Dr,p=(T/Cp) (—dpldv) s= (T/C,) (—dpldv) ="
=(dT/dv),(dT/dv) p=const. D10 ‘uncTo  TepmocTaTHY.
Yp-Hile NO3BOJISIET BHIYHCAATL OAHH KO3(}. YCTONYHBOCTH
H3 Jpyroro, a TaKxke ONpCAEIseT MOJIOKeHNe A-TOYKH B
p-pax. OHO mMOKasbLIBAeT, YTO. IICYE3NOBEHHE BA3KOCTH SB- :
Jgerest noGouny t 3(deKToM, CBI3aNNBIM C TePMOAHHA. |
.. MHY. ycToiiunBocTbo pactsopa. A, B. Kucuaesckui. !
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/‘& . 92:204438h Pressure dependence of the spccific-heat
" jump at the superfluid transition and the effective mnss of

helium-3. Alvesalo, T. A.; Haavasoja, T.; Manninen, M. T';

Soinne, A. T. (Low Temp. Lab., Helsinki Univ. Technol.,

SF-02150 Espoo, 15 Finlnnds. Phys. Rev. Lett. 1980, 44(10),
1076-9 (Eng). The si). heat of liq. 3He was measured at 1-10

mIC and 0-32.5 bars. The values implied that the effective mass

are considerably smaller than the currently accepted ones. Near

7 zero pressure, the specific-heat }iiump is close to 1.43, and at 32.6
é bars it has reached 1.90 in the B phase and 2.04 in the A phase.
7 The temp. dependence of the sp. heat in the B phase agrees with :
a model of J. W. Serene and D. Rainer (1979). The Iatent heat -
at the A-B transition was measured. o

CA [a7p G4 vl
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02: 136071 Shifts in tho Jiolium-3 melting curve due to
nore cendensation, Fckstein, Y. Labav, Y. Landea, Ja
Oiami, Z. (Dep. Phys., Technion-Igrael Inat. Technol, Haifa,
Ierael). Phys. Lett. A4 1980, 76AQ1), 779 (Eng). "Two diderent
procedures were used to det. the meltion curve, In the i n cell
with an open-poometry swas used, In the 2nd the same cell was -
filled with MzO powder, Below 200 mK there is a difieience '
T

_belween tho 2 melting binee. . _ ..

CA /980D G4 w AL
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//e / 93: 174121a Phgse diagram of helium-3 at melting pressures
and high magnetic ficlds. Godfrin, H.; Frossati, G.; Greenberg,
A. S.; Hebral, B; Thoulouze, D. (Cent. Rech. Tres Bassee

Temp., CNRS, 38042 Grenoble, Fr.). J. Phys., Colloq. (Orsay, ”
Fr) 1980, (C7), 125-7 (Eng). Pressure measurements on
melting 3He in a Pomeranchuk cell precoo]cd to ~ 3 mK are
90,“% reported in magnetic fields up to 7.2 T. The equil. pressures of
y /3 ~  the A; and A2 phase transitions of superfluid 3He were measured.
/" A neg. deviation from the lincar Paz-Pai vs. H splitting was
/’f(/r’ﬁ/z . found due to the magnetic ordering of solid 3He. The magnetic
P(H) phase diagram of solid 3He was obtained. The H(T) phase
diagram in high fields can be deduced by using a thermometry °
based on the Ai-Az splitting. These results are in agrecment
with the multiole spin exchange model of solid 3Ha,

o L9093 prf f
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o r) 1E385. [lapnenne nuaBacHus M SHTPOMHS COMH-yNO-
t panouennoro teepaoro 3He. The melting pressure and en- -
iropy of spin ordered solid 3He. Osheroff D. D.,

Yu C. «Phys. Lett», 1980, A77, Ne 6, 458—460 (anura.)

IMposeaenbl H3MepeHHs AaBacHHil MJIABICHHS Pga (T)
tBepaoro 3He B mutepsane 1-p 7 ot 1,2 no 0,36-10-3°K.

Hst ROCTHIKeHHs CTOJb HH3KHX T-D MpHMeHeH KOMGHHHPO-

BaHHBI MCTOA SIICPHOTO Da3MarHHYHBAHHSI H MOMEpaHyy-

- - KoBcKoii KaMepul. TounocTs onpegesennss Pn, OLCHHBaeTCs
— paBuoit 3 MKOap, a owHGKa B onpeje/cHi T-ppl AT 5.
/ZJ{ -10-°K. IOnas antudeppoMaru. nepexoga B TBepAoM °He,

7

ONpeAC/sIBLICroCs MO NOJOXKCHHIO H3JIOMa Ha KPHBOH N.IaB-
JieHHs1, noayyeHo 3uauenite 7n=1,030-10-*K. Camo Haxn-
yHe H3J0Ma CBHICTEJbCTBYET NPH 3TOM O TOM, YTO JIAHHHI .
¢asoBblit Mepexof sBJSETCA NCPEXOAOM MNepBOrO Poja co
ckaukom autponnu AS=0,443 RIn2 u ckputoii Temsoroil -
L=2,62 mmx/monb. Huxe Tx 3aBucumocT Pun. 0T T B
COrJacHH C TCOPCTHY. NMPEJACKAa3aHHSMH OMHCHIBACTCA 3aKO-
HoM Pra(T)—Pnz(0)~T* Tlpu stoM u3 peanunubl Koad.

*7A/ /\'/QV//;// NpONOPUHOHANBHOCTH AJsI CKODOCTH CIHHOBLIX BOJIH IIOJY-

ueno_3naucnne_v,=8,4%0,4 cmfcek. © A. C.
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93: 80369k - I'he ‘melting: pressure and cntropy of spin
ordered solid helium-3.' Osheroff, D. D.; "™, C. (Bell Lab.,
Murray Hill, NJ 07974 USA). Phys. Lett. A 1980, %7A(6),
458-60 (Eng). The melting pressure of solid 3He was measured
at T' = 0.00036-0.0012 K. At 0.001030 = 0.009005 K, a 1st-order
/ . phase transition in the solid was obsd., the entropy of which was -

Y 45 £ detd. At <0.0006 K, the melting pressure varied as T%, in

agreement with antiferromagnetic spin-wave theory. ;

C4 /19820 95 ~v&
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He

*93:'54500b Phase diagram of superfluid helium-3. Sokolov,

Al L. (Leningr. Elcktrotckh, Inst., Leningrad, USSR). Zh. Eksp.’

Teor. Fiz. 1980, 78(5), 1985-97 ' (Russ). The thermodn. of fluid

92 /{ 3He was studied near the phase transition line to the superfluid

7 "7’{ ’, state. The renormalization group equations for the evolution of

‘ . the effective coupling const. in‘the ‘crit. region are derived by
g"(ﬂ L/o . '

| @
CA J9FD 93 ~6
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1 95: 419240 Specific heat of normal and superfluid helium-3.

Alvesalo, T. A.; Haavasoja, T.; Manninen, M. T. (Low Temp.
Leb., Helsinki Univ. Technol., Espoo, Finland). J. Low Temp.,
Phys. 1981, 45(3-4), 873-405 (Eng). Measurements of the heat
cspacity of liq. 8He in the normal and superfluid phases at
0.5-10 mK and 0-32.5 bar'in zero magnetic field are reported.
Te phase diagram of 3He is presented. In the normal liq. at low -
cressures and near the superfluid transition an excess sp. heat is
found. The effective mass m* of 3He is ~30% smaller than the
values reported earlier. The latent heat at the superfluid :
yransition is 1.14 % 0.02 pJ/mol at 32.5 bar and decreases
quickly as the polycrit. point is approached; at 23.0 \bnr, it is =

0.03%0.02 pJ/mol. __ e N

C.A 1988, 96 n&
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96: 24978h Zcro sound and the melting curvo of helium-3.

Armbruster, H; Kirk, W. P.; VerWest, B. J. (Phys. Dep.,

Texas A and M Univ., College Station, TX 77843 USA). Physica

B+C (Amsterdam) 1981, 108(1-3), 1207-8 (Eng). Data from

existing accurate pressure and molar vol. measurements of 3He

along the melting curve were analyzed to det. explicit entropy

contributions of the liq. and solid pheses. Below 300 mK there

agal’@ is a significant discrepancy between the melting curve data of E.

R. Grill)i)l(w?l) u}r}zd Wl.) P. Hx}lpgrin, et al,, (21977). T}ae resloln. of

7 ... o this problem is the subject of this paper. Zero sound makes an
M&gﬂ%é&.@ important contribution to the liq. entropy and the superfluid 3He
A-transition temp. must be shifted upward,

®
¢.A./982 96 4
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) 7 E273. TennonposomHocth kpuctaanos 3He u  ‘He,”
copepiKauux . npumecs neond. Thermal conductivity of
%He and *He crystals containing neon impurities. Ber -
man R, Livesley D. M. «J. Phys. C: Solid State
Phys.», 1981, 14, Ne 31, L945—L949 (aurx.)

MertonoM  crausoHapHOrp  NPOAOJBLHONO  TEIJIOBOrO
‘noroka B HHTepBase - T-p 1+-7 K  Hcenemosana
TENJIONPOBOAHOCTL KpucTayuioB -, He wu * ‘He pasanu--
HLIX MOJAPHBIX OGBEMOB, cozepxawux = npumech Ne.
Maxcnym. koun-nsa Ne B Kpucrasiax gocrurana 7-10-2ar.%
NpH COAEPXKaHHH B ras3oBoil (hase B mpolecce KPHCTANIH3A-
uni xo 1,2-10-! ar.%. Koa¢. TennonposonnocTs A aas
‘He ¢ ManbiM MOJNSPHBIM 06bEMOM MOHOTOHHO yMeHblaer-
csi ¢ poctoM KoHu-HH Ne B Hcxoanom rasze. Oanako npu
GoJbUIKX  MOJNISAPHHX o6beMax BeJHYHHA A KPHCTAJLIOB, |
BbIpALIEHHBIX H3 rasa ¢ npumecbio 2,35.10-2 u 1,17-°
:10~" ar.% Ne omunakosa. 3To ykasupaeT Ha TO, 9TO_

P 19859 (£ N7



'MaKCHMa/bHass paBHOBECHas KOML- ust Ne B TBepnoit dase
He Gosbure, uem B raszoBoii ¢ase. PesynbTaTH HaMepenus
A HHTEpNpeTHPYIOTCS B paMKaX MeXaHH3MOB  paccesiHius
(oHoHOB NMyTeM HOPM. NMPOLECCOB H mpoleccoB nepe6Gpoca, -
a TaKKe PC3OHANCHOTO Paccestius Ha gzedekTax, BKJOuast
_npumecs Ne. - © _ _ A 1. Konomuitues
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5 E494. JKcnepHMEHT MO JaBJEHHIO PJABJECHHS CMHH-:
noasipusosannoro SHe. Experimeuﬁf dn I% 1'flei§u‘ﬂg pres-
sure of spin polarized ®He. Chapellier M, Ol-°
sen M, Rasmussen F. B.— Proceedings of the
"16th International Conference on Low Temperature
Physics, Los' Angeles, Calif,, 19—25 Aug., 1981. Part 1.

LLKM Contributed Papers.— «Physica», 1981, BC107, Ne 1—3,.
31—32 (aurua.) ,
/Z/A Hccacposana Kpusas naasiennst 3He B sueiike [Tome-:
W panl{yl\'a. ycranonncuo, YyTO JaBJienie  MmJjaaBJicHliA CHH-

JKaeTcsi B Cjyyac CHJIBHOJT JIOKAJbHOIt CHHIIOBON TMOJSAPH-
3amii. DTo CHIDKeHNe AaBjennust B uurepBane T-p 30—
50 MK coctabaser 60—80 kITa. ITpuGmixennasi OUCHKA
deT 3HayeHIC CTCNCHH JIOKaJbHOIl CHHHOBOIf IOJSpH3a-
i *He ot 25 _mo 40%. ... .. AL

P 1982, /8, X



3 Y/~ 74
//[5 (A4) [ ﬂﬂ’//llé("//i’ __fﬂljl (?J

7. 95: 193270f Specific heat of liquid helium-3 at 29.4 bar.
Hebral, B;; Frossati, G.: Godfrin, H.; Thoulouze, D. (CNRS,
38042 Grenoble, Fr.). Phys. Lett. A 1981, 85A(5), 290-2 (Eng).
The heat capacity of liq. He-3 was measured at 4-300 mK and
29.4 bar. The values do not follow the 7' behavior. The

) 0 effective mass (5.8m3) agrees with 1 set of earlier results and
differs from another.

®
C.H. 198, 7 N
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! 95: 49769h Anomalous specific heat of liquid helium-3 '
above the superfluid transition temperature. al, A
Bhattacharyya, P. (Tata Inst. Fundam. Res., Bombay, India), J. !

Low Temp. Phys. 1981, 43(1-2), 17-24 (Eng). The contribution i

'to the sp. heat due to order-parameter fluctuations in liq. 3He

just above the superfluid transition temp. T was calcd. exactly !

N within a Landau theory approach. The effect is unobservably
C' . small, and thus cannot explain the large (~9%) rise in sp. heat |
above the normal state value at the satd. vapor pressure obsd. |

/O exptl. (T. A. Alvesalo, et al., 1979). The divergence of the sp. |
heat at 7 was not found, in contrast to the findings of D. J.{
‘Thouless (1960) in_a microscopic calen,

CA. 7987, 9546
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! 96: 41916d New data on the heat capacity of liquid helium-3,
Roach, Pat R.; Eckstein, Yakov; Meisel, Mark W. (Solid Stazs |
Sci. Div., Argonne Natl. Lab., Argonne, IL 60439 USA). Physics
B+C (Amsterdam) 1981, 108(1-3), 1211-12 (Eng). Recent hea: '
capacity mecasurements on liq. 3He by T. Haavasoja (1980) haye :
shown much smaller values than previous measurements by J. C.'
Wheatley (1975). The pressure of the liq. at const. vol. was
' measured as function of temp., Py(T), from which were derived
} the values for 6Cv/6v. The values obtained from the heat:
capacity mecasurements agreo with tho heat capacities of
WLcntloy, but disagree with_those from Huaavasoja, '

O
CC AL 1988, 9L NE.
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! 96: 41917¢ Spccific heat of normal and superfluid helium-3,
Zeise, E. K.; Saunders, J.; Ahonen, A. L; Archie, C. N
Richardson, R. C. (Lab. At. Solid State Phys., Cornell Univ.
Ithaca, NY 14853 USA). Physica B+C (Amsterdam) 1981,
108(1-3), 1213-14 (Eng). The sp. heat of liq. 3-He in tke'
normal and superfluid phases was measured by using a calorimeter'
of novel design. The results with data recently reported by the
v ) group in Helsinki (Aevesalo et al., Phys. Rev. Lett. 1980).

O
C A /992, 96 N6 .
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|- 96: 168880t Single-particle spectrum and specific heat of
liquid helium-3. Fantoni, 8.; Pandharipande, V. R.; Schmidt,
K. E. (Dep,.Phys., Univ,Illinois Urbana-Champaign, Urbana,
IL 61801 USA).. Phys. Rev. Lett. 1982, 48(13), 878-81 (Eng).
The behaviar’ of the sp. heat of liq. 3He, over a wide range of
temp., indicgtés'a wiggle in the single-(quasi)particle spectrum
e(k) at kr. This wiggle corresponds to the enhancement of the
effective. mass m*(k) at kr of current interest in nuclear physics.
) It can be ‘quant, understood from the microscopic Hamiltonian
within correlated-basis perturbation theory. ) ) ]

e.A /982, \f_é,‘,\/ow
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97: 61984y Higih-precision specific-heat. measurcments on

.normal liquid helium-3. Greywall, Dennis S.; Busch, Paul 'A.
(Bell Lab., Murray Hill, NJ 07974 USA). Phys. Rev. Lett. 1982,

49(2), 146-9 (Eng). High-precision measurements were made of

the sp. heat of pure liq. 3He for 8 < T' < 500 mK and for 0 < P

< 82,5 bar. The specific-heat results for T S 100 mK differ

significantly from all of the previous measurements on 9He,

R 0 ’ '(inly)\thc new data, however, satisfy several important thermodn,
CheCkS,

. O
C.A. /%‘g/-gj;/‘/g.
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97: 1700052 Heat capacity of normal and superfluid helium-3.
Haavasoja, T. (Low Temp. Lab., Helsinki Univ. Technol.,
SF-02150 Espoo, 16 Finland). Physica B+C (Amsterdam) 1982,

109-110, 1606-14 (Eng). The latest measurements of 3He heat
capacity as ‘a normal Fermi liq. and below the superfluid
. transition temp. are reviewed with >36 refs, oL

®
CA 1790 9% v Lo
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/97:61943q Thermodynamic functions of helium isotopes

in the 1.,5-14 K range. Konareva, V. G.; Karnatsevich, L. V.;
Bogoyavlenskii, I V. (Fiz~Tekh. Inst., Kharkov, USSR). Ukr.'
Fiz, Zh, (Russ. Ed.) 1982, 27(5), 675-82 (Russ). On the basis
of previously obtained P-V-T data for pure helium isotopes (¢He
and 3He) at 1.5-14 K and pressures to 100 atm, the basic
thermodn, functions of these substances were caled. Compressibility
factors, isothermal compressibilities, free energios. Gibbs
potentials, entropies, and enthalpios were detd. Data on sHe,
were obtained for the first time. Literature data on <He are
compiled and specified, . U TR R ATE :
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| 96:92756j Discrepancy in the heat capacity of liquid
helium-3. Roach, Pat R.; Meisel, Mark W.; Eckstein, Yakov
(Solid State Sci, Div., Argonne Natl. Lab,, Argonne 1L 60439
USA). Phys, Rev, Lett. 1982, 48(5), 330-3 (Eng). Higf\-preciaion
PVT measurements were made on li% 3sHe at low temps.; the
results yield values for the deriv. of the heat capacity, aCuv/dv,
which compared well ‘with those from actual heat-capacity
measurements. The comparison shows agreement between the
present data and those of J. C. Wheatley (1975) but disagreemen

‘with 9C./dv from heat capacities of T. Haavasoja (1980). .
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j 7E635. dazowii  nepexon T'MY—TUK B *He or
TPOiiHOR ToukH R0 P=6 k6ap. The hep-fec phase fransi-
tion in %He from the triple point to 6 kbar. Rysche-
witsch M. G, Franck J. P, Duch B. J, Dani-

els W. B. «J. phys.» (Fr.), 1982, 43, Ne 12, suppl.;.
«ICOMAT—82: Int. Conf. Martensitic Transform., Leuven,:

Y 7 Aug. 8—12, 1982», 413—414 (anrn.)
OnTHYeCKHM METOAO0M HCCJAenOoBaHa CIJaBOBaﬂ AHArpaMMa-

’ SHe or Ttpoitnoit Toukn (T=17,65 K, P=1550 Gap) no:
W Aapnenuss P=6 k6ap. ITokasano, 4to ¢a3oBmil mepexon

TTIY—TLK mponcxoautT mpuMepHo Taxk ke, Kak # B *He..
da3zoBas rpaHHua sBJASeTCA npsAMON - aunmedr, dP/dT=
=555+22 Gap/K npu uarpese u dP[dT=731%45 6ap/K.

NPH OXJaXKAEHHH. E. C. Anekcees.

N



/% ) 4E633. Hayuenue npespamenus FMY—TUK B °He.
Observation of the hcp-fec phase transition in °He.
Ryschkewitsch M. G, Franck J. P, Duch.
Barbara J, Daniels W. B. «Phys. Rev. B: Con-
.dens. Matter», 1982, 26, Ne 9, 5276—5278 (aura.)

OntiuccknM MeToZoM (B annapaTe BHICOXOTO AABJCHIS -
C_candupOBLIMI OKHAMH) H3yueno npespamehiie [T1Y—
T'LIK B ®He ot Tpoiinoit Toukn npu 17,65 K 1 1560 Gap zo
6,3 xGap. Ilpn nasnennn Beme 2,5 KGap JIHHHST NpeBpa-
uieHus JmHeiina, ce nakaon 617 Gap/K. Kunmernka npe-
EDALUCHHS, Cro THCTCPE3HC H HHTEPBaJ NpeBpalleHHs aHa-
JIOTHYHBl TAaKOBHIM IpH 1npespameHud B 4‘He. BuGna. 28.
A ) Pesiome

®- /983, 18, v
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’ 96: 130799k Speccific heat of liquid helium-3 under pressure.
Sakai, Akira; Suzuki, Hideji (Fac. Sci., Univ. Tokyo, Tokyo,
Japan 113)." J. Phys. Soc. Jpn. 1982, 51(2), 397-403 (Eng).’
The sp. heat of liq. 3He was measured at 0.5 1.4 K and pressures’
to 27.6 atm. For each pressure, the specific-heat data >0.6 K'
are well represented by the formula Cp/R = A + BT + CT3.
) The coeff. B has a strong pressure dependence and becomes neg.
at high pressures. The results are compared with previous
investigations and with the data obtained from the entropy of

_compression. * I

C.A/4587, 96 ~/6
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I 96: 150107m The specific heat of normai and sunerfluid|
‘B-phase helium-3. Zeise, Eric Karl (Cornel! Univ., Ithaca, NY:
USA). 1981. 174 pp. (Eng). Avail. Univ. Microfilins Int., Order’
No. 8129663. From _Diss. Abstr. Int. B 1982, 42(8), 3325..

[/2 ,

c.A. 19549, 96, /\/‘/8’
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/ 103: 27640r Helium vapof pressure equations on the EPI-76.
Durieux, M.; Rusby, R. L. (Kamerlingh Onnes Lab., Univ, Lulldzg'
Lelden, Neth.). Metrologia 1983, 19(2), 67-72 (Eng). E vatlon.

are presented relating the vapor pressures of 3He and ‘He wit
using the EP'I'“76 scale. \Pl temp,

‘ ] alues of vapor pressure, and i i
dP/dT+, are tabulated at 0.01 K intefvals, and the diff‘érelxtzegedvli‘{ﬂ
//”) respect to the 1958 *He scale aid the 1962 3He scale are given, 5

! @
C.A 1385, (3 N Y.

, , .
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/ 98: 133179k _Specific neat of normal liquid helium-3.; Greywall,
Dennis S. (Bell Lab., Murray Hill, NJ 07974 USA). Phys. Rev. B:
Condens. Matter 1983, 217(5), 2747-66 (Eng).. - High-precision,
const.—vol. specific-heat measurements were made on pure liq. 3He in
the normal phase at 7 mK to 256 K and 0-32.5 bar. Below 30 mK,
the results are about 25% greater than those from 2 other recent
expts. and about 10% less than the earliest values.. Between 80 and
500 mK, the data agree with all previous measurements to’ within
about £5%. Above 500 mK, the present measuremnents are the first
to be reported at other than satd. vapor pressure. . Checks indicate
that only the present very-low-temp. data are thermodynhamically
consistent. Consequently, adjustments niust be made in all of the.
previously detd. Landau paratneters. « In agreement. with the theoty,
the low-tomp, specific-heat data at all denaities can be: described
well by a function which includes terma only in 7" and {n PInT\
This form seems to apply to higher tempa. than expected. : From the
coeff. of the T3InT' term, valucs of the Landau parametet are extd.

which are consistent with other detns, -l i e

0 0. 195 98 NIES
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D%y, 16554 /983

98: 132653y ‘I'nermal propertics of paramagnetic solid helium-3,
Goldstein, Louis (Los Alamos Natl. Lab., Univ. California, Log
Alamos, NM USA). J. Loiv Temp. Phys, 1983, §50(3-4), 267-93
(Eng). The thermal properties were ¢aled, of mugnetized solid He-3,
The entropy, heat capucity, and wagnetization were cale, in the
presence of magnetic fields of various (increasing) strengths, .

O
oA 1983 98, N6




11 E261. Paccesnne ¢oHoHOB M paBHoBecHe (a3 B
_ kpuctaaaax *He u ‘He, copepxaulux npHMecH HeoHa. Pho-
. non scattefing and phase equilibrium in SHe and ‘He
crystals containing neon impurities. Livesley D. M.
«J. Phys. C: Solid State Phys.», 1983, 16, Ne 15, 2881—
2888 (aur.) ‘
O6CyxaaloTcst peayabTaThl H3MEpeHiit  TeMJIonpoBOAHO-
cti Kpucraanos SHe u 4He, copmep:Kalux 17, Ne
' [Berman R. et al. «J. Phys. C.», 1981, 14, L945). Anua-
JH3MpyeTcs mpolucce paccesiHus (ononos Ha mpiMecsix Ne.
7 . Cnenan BbIBOA, uTO HaGbJiofaeMast BeJHYHHA - PacCestHus
oGbsicHsIeTCSl YaCTHUHON KoMmmeHcauwseft 3ddexTon u3MeHe-
HHSL MacC H CHJOBLIX KOHCTAaHT. CaeslaHo 3akKJiouyeHHe, UTO
cunoasi koucranra. Ne—He Gonblue CHIOBOR KOHCTaHTHI
He—He. C ypeanucHHeM NJOTHOCTH KPHCTa/a 3TO pa3fii-
uge yMeHbliaeTcst 1H3-3a Gosbluedi 2KecTKOCTH aTomoB Ne.
IIpeanoxena (a3oBasg JiHarpaMMa  HCCJCNOBAHHBIX _KDPH-.

9. /953, /8, w !l

)




cramnoB. B ocsix T-pa—wkoni-ua Ne ona comepxut obna-
CTH XHAKOro cocTosinus, TBepioro He ¢ mpumecbio Ne H
tBeporo ‘Ne ¢ npumecbio He. Ot obnacti paspensiorest
06,1aCThIO 3HEPreTHUCCKH HeCTaGHIBHHX cocTosnHil. OcraloTr-'
CS HESICHOCTH OTHOCHTEJbHO noBefenHsi Ne B Tex cayuasx,
KOTJa ero KOHI-Hs TpPeBbIIIACT Tpejes PacTBOPHMOCTH B
TBeprom He. B. C. Bunorpanos
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09: 164844y Specific heat of holilum-~3 in tho Fermi liquid
rogion. Mayberry, M. C.;  Fogle, Willlam E,; Phillips, Norman E.
{Lawrence Berkeley Lab., Univ. California, Berkeley, CA 94720
USA%. ALP Conf. Proc. 1983, 103(Quantum Fluids Solids), 161-70
(Eng) A CMN thermomater was calibrated by nuclear orientation
thermometry at low tempa. and by He vapor pressure thermometry
at high temps, The calibration agrees well with the NBS temp, scale
between 100 and 200 mK.  Sp. heat dat4 on 3He in the Fermi liq.
region, obtained with this thermometer, agree with recent measurements

/0 at Bell Labs. It is-argued that-discrepancies with other data arise
from differences in the underlying temp. scales. -

O
C.A 1983, 99, w0
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7 98: 60691j Phase dingram of spin-polarized helium-3/helium-4
yolutions. Meicrovich, A. E. (Inst. Fiz. I'robl., Moscow, USSR).
Pis'ma Zh. Eksp. ‘1vor. #1983, 37(1), 28-30 (Russ), The
possible exlstence and propertlvs of unusual phases of solid und lig.
dHe-tHe solny. in equil, with spin-polarlzed sHo are analyzed. _

7 . Q
3/,@/ NS,
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99: 110949t The effective mass and tho specific heat of normal
lquid _hollum-3, Mishra, V. K& Brown, G. E: Pothick, C. J,
(Dep. Phys, Stato Univ. Now York, Stony Brook, NY USA). “J. Low
Temp. Phys. 1983, 52(6-6), 479-0G (Eng). The behavior of the Ap,
heat of liq. He ns a function of temp, implies a rapid variation of
effective mass with energy. Recently a model has been developed for
undor«tnndinr thin (B, et nl, 1982), :This model is extended to
explain the low-temp. (T' 5100 mK) sp. heat menasurementa of

normal liq. 3Ho by D. S. Greywall, (1083). ‘T'he model gives a
[/2/ reasonably accurate description of the data in this temp, range. N

0. A 1983, 99 w1y ¢
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I 99: 59042n The low-temperature phases of helium-3. Richardson,

Robert C. (Mater. Sci, Cent., Cornell Univ., Ithaca, NY 14853 USA).

Mater. Res. Soc. Symp. Proc. 1983, 19(Alloy Phase Diagrams),

361-1 (Eng). At 1-3 mK and in magnetic fields 0-1 T, there aro 4

distinct phases of liq. 3He and 3 distinct phases of solid 3He. The

» ['/ﬂﬂ/ lig. ‘becomes a triplet superfluid and the solid becomes a nuclear

CZ/ W antiferromagnet. Despite the great differences which exist between a
superfluid and an antiferromagnet, there are remarkable similarities

between phase dingrams of the 2 systems, - - cid

®
C.A- 1983, 99 w8
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/ 99: 147121t~ Heat capacity (Cv) chaoze of quantum crystals
pear the meltir. s point. Udovidcher¥., B. G. (Fiz.~Tekh. Inst.
Nizk. Temp., Kharkov, USSR). Fiz. Nizk. Temp. (Kiev) 1983, 9(7),
749-52 (Russ). The nature of the temp.-dependence of the isochoric
heat capacity, Cv, near the melting line wns explained from the point’
of view of crystal attice dynamics. Calcd. and exptl. C. data for 3He,
zy) He, and p-Ha we.e compared. . .

C.A. 1983, 99, w /8,




2 /98Y

, 101: 235765w Phase diagram of superfluid helium-3-Ai. Israelsson,

U. E; Crooker, B. C; Bozler, H. M.; Gould, C. M. (Dep. Phys,
Univ. South. California, Los Angeles, CA 90089 USA). Phys. Rer.
Lett. 1984, 53(20), 1943-6 (Eng). The Ay and Az transitions, which
delineate the Ay phase of superfluid *He, are measured in magnetic
fields up to 3 T over a wide range of pressures. At zero pressure the
A=Az splitting is found to be smaller than at melting pressure by a

¢W0€ factor of 5. Strong-coupling effects are similarly smaller by an order
of magnitude. ____ ~

PLeoupariiin o e

O
C.H./98Y, 10/ N6,
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2 B3018. Cmecu 3He/*He npu oueHb HH3KHX Temnepa--
Y [y Typax: TENJOEMKOCTb W cnuHOBbie BoaHu. 3He/*He —
2 Mischungen bei schr  tiefen Temperaturen: Spezifische-
Wirme und Spinwellen. Chocholacs H. «Ber. Kern-
forschungsanlage Jiilich», 1984, XNe 1901, 138S., ill.
‘(nem.; pes. aur.)
B cneuuasnbio CKOHCTPYHDOBAHHOM KaJIOpHMETpe HccJle-
noBana TemaoeMKocTb pa36. p-pon *He B *He npu ouenb.
HH3KHX T-paX B 32BHCHMOCTH OT AdBJ., T-DH W KOHI-HH.
DKCNepHMEHTaNbHO TIOATBEPXKAEHO, UYTO XO CAMBIX HH3~ |
KHX RocTHrHYTHX T-p *He B ‘He Bener ce6s Kak Hopmain-
nast KHAKOCTE (DepMu, T.-e. TEeIJIOEMKOCTb - [POROPIHO-
W&(/WW Hajabha T-pe. Metozmom SIMP. HccsenoBaHM  MarwMTHHIE:
ce-Ba sinep °He. B cMeCH, M BNepBHE NOJMYYEHH NpsIMBIE
JI0Ka3aTeJbCTBA CYLIECTBOBAHHS CIHHOBBIX BOJIH B reJHe--
Boit cMeci. Takxe BriepBHe onpenesena BeJHYHUA Napa-
metpa- Jlanpay = ®epmu-kuakoctn Fi?=0,34+0,10 (npu:
5% 3He u npasa. 0 6ap). Bnaotb no 220 MkK e oGua- °
PYKeHO KaKHX-NH60 AaHHHX O BO3MOXHOM (a30BOM. fle-
pexone *He-koMnonenta B cBepXTeKyuce coctosmne,’ \

Y /985,09 p 8 T e Bt B
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101: 236418x Speclfic hent, entropy and magnetic Ausceptibility
of liquid hellum-3, Dyugaov, A. M, (Inst. Teor, Fiz. im, Linnday,

Chernogolovka, USSR). ~ Zh. Eksp, Teor. Fiz,
(Russ),  The spin contribution to tho sp, heat anc
was ascertained by analyzing the expt), data. A
entropy per particle approaches So ~ 0.972 whicl
The const. So does not depend on the d. of the li
contribution to the entropy is linear with respect
fixed liq. d., the spin contribution, which depends on the

D - pressure, is quite distinct and is proportional to the
f temp. .
2% .

&)
CoA. /989, 10/ n 6.

1984, 87(4), 1232-43
1 entropy of lig, "He
gh temps. the spin
h differs from In2.
q. The nonspin
to temp. For a
temp. and
logarithm of the
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10 E323. TennoeMKOCTh M AaBJeHHE MNpPH MOCTOSHHOM
o6beme TBepadro OIK-He. Specific heat and isochoric
pressure measurements in BCE solid *He. Fukuyama
Hiroshi, Miwa Yoshiyuki, Sawada. Anju,
Masuda Yoshika. <J. Phys. Soc. Jap.», 1984, 53,
Ne 3, 916—919 :(aura.)

Tennoemkocts  Cy M JaBaeHHe p TPH  MOCTOSHHOM

. obveme B tBepaoM OLIK-*He maMepenn B HuTepBade T-p

or 2 no 60 MK. PesysbTaThl aHaAH3HPYIOTCS € IOMOMIBIO
passoxkenns  mo obpatHoit T-pe B=1/T. Oco6ennoctH
Cy(T) u pv B obnacti T-p >=10 MK QHAJIH3HPYIOTCS - B
paMKax OOMEHHO/I 4-CNHHOBOM MOACAH SNEPHOTO MarHe-:
TH3MA., ' *B. Ockoreknuit

@iy

ch./98Y, 18, V10
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I 100: 181083f Specific heat and isochoric pressure measurements

in bee. solid kelium-3, Fukuyama, Hiroshi; Miwa, Yoshiyuki;:

Sawada, Anju; "Masuda, Yostika (Dep. Phys., Nagoya Univ,,

Nagoya, Japan). J. Phys. Soc. Jpn. 1984, 63(3), 916-19 (Eng).

The sp. heat and isochoric pressure of bcc._ solid 3He were measured

from 2 to 60 mK at densities near the melting curve. ‘The thermodn,

consistency was obtained betweea both measurements. The second

order coeff. ey, in the high temp. series expansion of the sp. heat was

X detd. with satisfactory precision. The results were anulyzed by using
// the current 4-spin exchange model. C
/

0.4.198Y, ro0.w45% ®
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104: 40850z Low-temperature calorimeter for small amounts
of a substsnce. Kosov, V. I; Malyshev, V. M.; Mil'ner, G. A;
Shibakin, V. F. (VNII Fiz.-Tekh. Radiotekh. Izmer., Mendeleevo,
USSR). .- Probl. Kalorim. Khim. Termodin., Dokl. Vses. Konf., 10th
1984, 2, 560-2 (Russ). Edited by Emanuel I. M. Akad. Nauk
SSSR, . Inst. Khim. Fiz.: Chemogolovkn, USSR The mstallatxon,
which contains a cryostat orerutmg at 0.5-7 K is described. For
tests, heat capacities of samples of 2 cm3 of He-3 were detd.
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MJ 1 102: 33769k Preliminary results from high resolution heat
capacity measurements near the lambda-line of helium-3-hellum—4

mixtures. Lipa, J. A,; Chui, T. C. P, (Dep. Phys., Stanford Univ.,

Stanford, CA 94305 1JSA).  Physica B+C (Amsterdam) 1984,

126(1-3), 481-2 (Eng), The first heat capacity measurements are

reported for a 3He-He mixt., which resolve the gravitational

rounding at the A-transition. The sample height was 0.38 mm, giving

a 2-phase region width AT/T of ~3 X 10-8. The data are compared

with similar measurements on a sample of pure He of the same

vertical height. The initial results from an anal. aimed at performing

/ an improved test of the universality hypothesis for co-operative
phase transitions are also reported. =~ " . T

LA 1995 [0 wY
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101: 44318t Specific heat of helium-3 in the Férmi liquid
region. Mayberry, M. C. (Lawrence Berkeley Lab., Berkeley, CA
USA). Report 1983, LBL~17131; Order No. DE84005713, 101 pp.
(Eng). Avail. NTIS. From Eneryy Res. Abstr, 1984, 9(7), Abstr. No.
12890. The powd. cerium magnesium nitrate (CMN) temp. scale was
used in measurements of the sp. heat of 3He at zero pressuré between
6.5 and 190 mK. The results agree with other recent measurements,




27, /98Y

1 101: 98022k Inverted forms of the new helium vapor pressure
tuations, Rusby, R. L.; Durieux, M. (Div. Quantum Metrol,,
satl, Ph%’s. Lab., Teddington/Middlesex, UK), ' Cryogenics 1984,
AM, 363-6  (Eng), Kquationa relating tho vapor pressures of Hed
t:d Het to temp, on the 1976 temp. scale wero n%provcd by the
“tnational Committee of Wts, and Measures, By using these
tuations, temps. can only be calcd. from pressures by iteration, The
tuations are pot amenable for use at lesg. than full precision.
Yiternative uﬂuntions expressing temp. as a function of pressure over
wmewhat reduced ranges are presented in forms which are more
wily solved for temp. and are capable of further simplification if
*duced accuracy is acceptable, o .

e.A-198Y, 1of,n 1%
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100: 92307q Specific-heat measurements of normal liquid
helium-3 in an 8-Tesla magnetic field. Sen, Bidyut; Archie, C,
N. (Dep. Phys,, State Univ. New York, Stony Brook, NY 11794
USA). Phys. Rev. B: Condens. Matter 1984, 20(3), 1490-2 (Eny).
Within a precisionof 2%, the sp. heat of liq. *He remaing unchanged
>20 mK from 0 to 8-T magnetic field. These results agree well with
the zero-field sp.~heat measurement of Busch and Greywall (1982),

e.4./198Y, 100, n /%
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" 103: 183741¢ Boundary layer (of the order of corrclation

lengths) in superfluid helium-3 B. Fal'ko, V. I. (Inst. Fiz. Tverd.

Tela, Chernogolovka, USSR). Pis'ma Zh. Eksp. Teor. Fiz. 1985,

42(5), 213-15 (Russ). The states of the near-boundary layer in

3He-B are classified with respect to their symmetry. The 1st-order

R phase transition obsd. in the gyroscopic expt. (J. P. Pekola and J. T.

' =z ! Simola, 1985) can be explained by the reorientation of the near-boundary

?j% layer. A model for the dynamics of the B — A phase transition is
proposed. __ . . . - cem e )

e 41955, 103,240 @



He

Lpiifal
Il @onsied

/9845

[ 102: 121055¢ Helium-3 melting-curve thermometry at millikelvin
temperatures. Greywall, Dennis S. (AT and T Bell Lab., Murray
Hill, NJ 07974 USA). Phys. Rev. B: Condens. Matter 1985, 31(5),
2675-83 (Eng). A pressure-vs.~temp. calibration of the 3He melting
curve is given for 1 < T < 250 mK. The calibration is based on the

data of Halperin et al (1978) and Greywall and Busch (1982) and is
consistent with the revised National Bureau of Stds. temp. scale. On
the new scale, Ta = 2.708 mK. With the use of the transition line
between normal and superfluid 3He [i.e., , Te(P)] as a basis for
intercomparison, the melting—curve scale is found to be proportional
to the magnetic temp. scales of D. N. Paulson et al. (1979) and T.
Haavasoja et al. (1980). Included is a description of the PrNis
nuclear demagnetization refrigerator, which was used to cool the 3He
samples to less than 0.3 mK. . - . L -

C. A 1985 102 N 1y

/
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" 105: 13175x Thermodynamics and zero sound properties of
superfluid helium-3-A..  Israelsson, Ulf Egil (Univ. Southern
California, Los Angeles, CA USA). 1985. No pp. Given (Eng).
Avail. USC. From Diss._ Abstr. Int. B 1986, 46(11),3901. .

AL U
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[){/d g ’ 103: 110938q Thermodynamic properties of liquid helium-3 -

‘helium-4 mixtures at zero pressure for temperatures below 250 .

mK and helium-3 cencentrations below 8%, Kuerten, J. G. M.;

Castelijns, C. A. M.; De Waele, A. T. A. M.; Gijsman, H. M.

(Eindhoven Univ. Technol., Eindhoven, Neth.). Cryogenics 1985,

25(8), 419-43 (Eng). The thermodn. quantities were caled. of dil.

lig. 3He—4He mixts., from exptl. values of the sp. heat and the

osmotic pressure. The calcns. are confined to temp. <250 mK and

3He concns. <8% at zero pressure. Some results are esp. useful for

.~ diln. refrigeration.  The results agree with exptl. data for both the

é j A°3"~’°‘»‘~i9 Ppessure ﬂ"d_qs.mgt‘i;c,‘e_qgﬁp!__ﬂm - _;_ “hoth ik
C.A. /388 103, iy /Y.
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102: 192297w The specific heat of helium-3 in the Fermi
liquid region. Mayberry, Michael Charles (Univ. California,
Berkeley, CA USA). 1984. 99 pp. (Eng). Avail. Univ. Microfilms
Int., Ordcr No. DA8427039. From Diss. Abstr. Int. B 1985 45(9)
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) 102: 121039¢ Fluctuation theory of the specific heat of normal

liquid helium-3. Mishra, Suresh G.;'- Ramakrishnan, T. V. (Inst.

Phys., Bhubaneswar, 751005 India). Phys. Rev. B: Condens. Matter

1985, 31(5), 2825-30 (Eng). The measured sp. heat of normal liq.

3He shows a plateau for 0.15 < T' < 1 K; at <0.15 K and >1 K, it

rises linearly with temp. However, the sloro on the high-temp. side

is very much- reduce c_om‘rmed.with the free-Fermi-gas value,

Thege features are explained through a microscopic, thermal spin—:

i and d.-fluctuation model. The plateau is due to spin fluctuations
which have a low characteristic energy in 3He. Because of the low

J compressibilit{, the d. fluctuations are highly suppressed, which leads
o R

to a reduced slope for C(T) for high T\

@
C.A. 1985 (9 N 19
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102: 1386831‘ On the specific heat of Fermi liquids.: Pam

E. A;; Poltavets, A, V. (Ural State Univ., Sve

Lett. A 1985, 108A(2), 108-10 " (Eng).

rdlovsk, USSR
The - contributions "of
of Fermi liqs. was -

long-wavelength spin fluctuations to the 8p. heat
caled. on the basis of the Landau theory of
satisfnc(tiory estns. of the Lapdau parameter Fje

o
O A 1885 o2 WIE.

for "liq. *He are
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11 U117.  Tennoemkocts *He u TepmMOMeTPHs mpH MH-
JHKeabBHHOBbIX  Temneparypax. °He specific heat and
thermometry -at  millikelvin - temperatures. Grey-
wall D. S. «Phys. Rev. B: Condens. Matter», 1986, 33,
Ne 11, 7520—7538 (anra.) ,

[MpoBeaenbl, NPCLE3HOHHbLIC H3MEPEHHS TCMJIOEMKOCTH YH-
.ctoro xuakoro SHe B HOpManbHOll H CBePXTEKyuHX (hasax
npu T-pax ot 5 1o 0,6 MK 1 naBnennsix ot 0 no 34 Gap.
‘TepmoMetp kaau6posaics no wkane HBEC (Hauuonasbho-
ro 6opo crangaptoB) npu T-pe okono 15 MK, a npu Go-
Jee HH3KHX T-paX — IO JIHHEITHOIl TeMnepaTypHOil 3aBHCH-
moctH TemnoemkoctH He B mopM. dase. Ilpusenena Ho-
Basi, yTounennas ¢a3opas ‘anarpamma 3He. HauGosee 3a-
METHO H3MeHmJach T-pa nepexopa B A-dasy . (2,49 MK
BMecTo npexkuero 3uavenus 2,7 mK). O6cyxnaercsa coor-
'BeTCTBHE MOJYYEHHON TeMMepaTypHON WKaJbl CO IMIKalaMu
JpPYTHX aBTOPOB. 3aHOBO OMpeJie/ieHHOe 31eChb 3HaueHHe
3¢ heKTHBHO MacChl KBa3HYacTHI, B HOPM. Gase Xxopowo

D (986, 18, WU

\\
N




,COrIacyeTcst ¢ - MOJydeHHBIM panee 3HauenueM. [aumbie,
XeJbCHHCKOI Tpynnel no 3ddeKTHBHON Macce npHBOASTCSR
B Xopouree COOTBETCTBHE C JAHHBIMH, MOJYYEHHBIMH aBTO-
PaMH npH yueTe HeOOXOAMMOII NEPEHOPMHPOBKH XeJbCHH-
‘CKO/l TeMmepaTypHOii wkaJsl. [enaeTcs BHBOA, YTO HMEIO-
‘leecst pacxoXKAeHHe SKCNepHM. MAHHHIX MO TENJA0eMKOCTH
CBfI32HO . HCKJIOYHTEJIbHO C pa3jHuYHeM TeMMepaTypHHIX
‘wKan. He oGHapy:eHo HHKaKoii aHOMalHH B TEMIOEMKO-
‘CTH (a3bl NPH HH3KHX NABJEHHSX, a H3MEPEHHBIl CKayOK -
"TEIVIOEMKOCTH TIPH CBEepPXTeKyueM Ilepexoje BCero Ha He-
CKOJIbKO TNpOLEHTOB 00JbllIe BLIYHCAEHHOrO, COrMAacHO Teo-
‘PHH cna6oli cBasu. IIpH BLICOKOM AaBJieHHH TeMMepaTyp-
Hasg 3aBHCHMOCTb  TEMIOEMKOCTH HHXe T. TaKxe JHIIb

‘HE3HAYHTE/IbHO OT.IHYAETCA  OT TEOPETHY. NpeACKa3aHHil.
‘Bu6a. 43. o A. D. MeiiepoBuu

MJT,:

12 1od
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3 4 105: 30973y  Helium-3 specific heat and thermométry at milli=
9 [&C kelvin temperatures.  Greywall, Dennis S. (AT and T Bell Lab,,
Murray Hill, NJ 07974 USA). Phys. Rev. B: Condens. Matter 1986,
33(11), 7520-38 (Eng). High-precision specific-heat. measurements
were made on pure lig. 3He in normal and superfluid phases for

& temps. between 0.6 and 5 mK and for pressures hetween 0 and 34

bars by using a magnetic susceptibility thermometer. The 9He phase

diagram is presented. Ta = 249 MK differs from the currentl
accepted value of ~2.7 mK. Multiplying the Pt NMR temps. dctt{

by Haavasoja and co-workers by a factor of 0.89 or subtracing 0.13

mK from the magnetic temps. of Paulson et al. brings both of these

scnles into excchcnt agreement with the new scale.. The 3He

* quasiparticle effective mass, m3*(P), extd. from the normal-phase

) .data agrees well with previously reported results based on higher—tcmp_
specific-heat data,  The values of ma*(P’) from Haavasoja and

%co—workcm are ~20% smaller. However, if their specific-heat data

are reanalyzed by using the new temp. scale, the 2 sets of values are

brought into good agreement. The large discrepancics between

previous apecific-heat measurements are )robu[:ly due almost

entirely: to differences in temp. scales. The new normal~phase

spcciﬁlc-ht‘:n? data !nfa ll?w}“presaur‘ca s}]mw nnkcvidr:nce of the

" anomalous hehavior obsd. by Hhaavasoja and co-workers. Consequent]
C A, /gié /Df the size of the specific-heat jump.at Te could be detd. wit ]itti;'
g ! / ambiguity over the entire pressure ronge. AC/C Is only a few o
- larger than the weak-cotipling value at = 0 and increases linenr]y

/V 9/- with sample d. At high d. the temp. dependence of the sp. heat

below Te shows small deviations from theory. . iy
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108: 119283h Helium-3 molting curve below 15 mK, Fukuyama

Hiroshi; - Ishimoto, Hidehiko; Tazaki, Tetsurou; - Ogawa, Shinj;

(Inst. Solid State Phys., Univ. Tokyo, Tokyo, Japan 106). Phys. Reo.

B: Condens. Matter 1987, 36(16), 8921-4 ( sng). Measurements

wero made of P-Trelation along the 3He melting curve for temps,

between 0.4 and 15 mK in zero magnetic field. ' Three distinct points

on the melting curve (the 2 superfluid transitions and the nuclear-spin

ordering in the solid phase) are obsd, at temps. lower than the

currentfy accepted- values by ~10%. - These results agree with the

P-T relation recently proposed by D. Greywall (1986) using a La-Ce

Wﬂ‘g Mg nitrate thermometer, but differ seriously from the thermodn,
measurements by W. Halperin et al. (1978).. From the. measured

/ melting curve, the ground-state energy was detd. of a nuclear spin in

M W& solid 3He to be ~1.24 mK at the melting d. This value can be quant,
"explained by the current 4-spin oxchange theory, - e

C.A. 1988 10§, w/Y




A

9274
APl

96/?35/ .{é‘/ N‘q

/98 F

V 9E590.. Kpusas naasnesns 3He mmxe 15 mK. 3He
melting curVe below 15 mK. Fukuyama Hiroshi,
Ishimoto Hidehiko, Tazaki Tetsurou,” Ogawa Shinji.
«Phys. Rev. B:- Condens. Matters, ‘1987, 36, Ne 16,
8921—8924 (aur..)

IlpoBeaenst 110Bhe P—T-H3MCpCIHS BOAL KPHBO/ M.1aB-
nounst *He B o6nactu 1-p 0,4—15 mK npu wyaceom ari.
nose. Mcnonbsosascst niaTiioBhi SIMP-tepyovetp, npo-
KaanGposanupit Bhiwe 15 MK mo pencpusiv CBEPXNpOB0-
AawuM  ToukaM. Ilpeaioxeno yp-nme © accathio kosd,,
XOpOWIO OMICLIBAIOIICE HACMIOAACMYIO 3aBHCHMOCTL: P o
T. TlonyuchiHnle pe3yJbTathl COrJacyloTes c JaHHBIMK
Ipeiiosra (Greywall D. S. «Phys.” Rev.», 1986, B33,
7520), KOTOPHIT HCMNOJBL3OBAJ TCPMOMETPHIO, Ha OCHOBe
BOCTIPHHMYHBOCTH JIaHTAH-UECPHIi-MarHHEBOTO HHTpaTa, i
CHJbHO OTJIHYAIOTCA OT TCPMOAHHAMHY. H3MepeHHii T'anp-
nepuda 1 ap. (Halperin W. P. et al. «J. Low Temp.
Phys.», 1978, 31, 617). CooGwaiotcs 3Hayenns T-p '¢paso-
BbIX TCPCXOAOB ~ Ha KPHBOA  maaBienns: T,=2,477+
*0,026 ~K; Tp=1,933+0,021 mK; T,=0,914+0,012 MK,
rae Ta u Tp—T-pul mepexoa ‘B CBepXTekyune A- y B
¢asel, T,—T-pa sAEPHONO CIHHOBOTO YNOPAAOYEHHS g
TBepaoM. SHe. e ... 9. P,
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108: 83190j Specific heat of magnetically ordered bee, helium-3,
1Greywall, Dennis S. (AT and T Bell Lab., Murray Hill, NJ 07974
USA). Jpn. J. Appl. Phys., Part 11981, 26(Suppf.' 26~3, Proc. Int.
Conf. Low Temp. Phys., 18th, 1987, Pt. 1), 413-14 (Eng). Precise
specific-heat measurements were made on low-d. samples of bee. 3He
at 0.6-10 mK and for ‘magnetic fields of 0, 6, and 10 kOe. .When
plotted as functions of T/Te, the high-field data lie on a universal
curve which exhibits a peak characteristics of a A-type transition. It
is also obsd. thpt Te (10 kOe) = V87, that Vypin = Te(H), and that the
field-induced in the paramagnetic phase sp. heat is proportional
_H?/T? near Te. e s SE :

@
C.A. 1688, 196, IV /0 .
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108: 193796u Proposed maujor revision in the millikelvin tems
perature scale. Greywall, Dennis S. (AT and T Lab., Murray Hill,
NJ 07974 USA). Can. J. Phys. 1987, 65(11), 1328-9 (Eng).
A new millikelvin temp. scale is presented that is based, in part, on
the constraint that the normal-phase sp. heat of liq. 3He be linear in
temp. with a proportionality const. taken from higher temp..
specific-heat measurements. The new scale differs considerably from
all of the commonly used scales but provides an explanation for the
long-standing 3He specific-heat controversy. "

(6) i

C'A/%’/e?/,/_‘% ’V«}vl’.
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107: 183813n Phzse trgnsiticns in partially spin-polarized
lium-3. Barranco, Mg Pol: AL Stringari,-S.; Nacher, P. J.;
Lalog; F(Fac. Fis., Univ. Barccona, Diagonal, Spain 647). J. Phys.,
Collog. 1987, (C2). C2-101/C2-106 (Eng).. Liq.~gas equil. phase
diagrams are given for partially spin-polarized 3He. At low temps., .

~ interesting phenon:ena such as L. metamagnetism and liq. overpo=
gWW larization were fourd. v T TR O s

Ll o

C.[-1987, 107 wAD
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107: 183811k Theory of the phase transition of helium-3 to
the superfluid stzte. Marckenko, Vo1 (Inst. Fiz." Tvord: ela,
Chernogolvka, USSR). Zh. Eisp. Teor. Fiz. 1987, 93(1), 141-50
(Russ). All extremsa of the Landau energy in the phase transition of
He-3 to the superfinid state arefound.____ . s

@‘A./jg%ﬂle/o
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109: 80779t The heat capacity of liquid helium-3 b Tilog
T. Schakel, A, M. J; Calkoen, C. J.; -Van Weert, &yo(;x'd {Irlxgé
Theor. Phys., Um_v. Amsterdam, 1018 XE Amsterdam, Neth). Cén.
J. Phys, 1987, 65(11), 1564951 (Eng). "The heat capacity of liq. 3He
up to 2.5 K was caled. on the basis of a spin-fluctuation model,in the
context of the Lm}dau theory of Fermi qus. A gocd fit of-the data
was acl;xc_‘v_ed by mcludipg the temp. dependence of:the magnetic
susceptibility, and by using a different, smeller, quasiparticle ‘mass

The magnetic susceptibility and the comprcssibility are analytic
functions of the temp. - o " Lo e o

109 N 10
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4 H55. BupHaabh ' UHEHTBHl H30TOMOB refHst

npu uu3kux~Temneparypax. Kapuauesuu J. B, bo-
roasaencknit M. B., Tutapp JI. TI. «®u3. uua. temnepa-
Typ», -1988, 14, Ne 1, 3—14 (pe3. amra.)

Ha ocuosannn skcnepuM. P—V—T nannbix B o6nacty
napaennit 0,2—8 aT™, mnotHocrelt 0,001—0,03 Monn/cm?® y

1-p 3—14 K onpenenenn snavenns sroporo (B) u Tpetwe-

ro (C) supHaibHEX K03d. n3ortomos remus (‘He u 3He).
Ilas noayyeHHHX Pe3y/bTaTOB COBMECTHO C JIHTEP. JaHHK.
Mi B uHTepBaie T-p 2—60 K noxoGpann anmpokcumupyio-
e aHAANTHY. BbIpa)denns. DKCNEpHM. 3HaueHus B y C
aas ‘He u 3He npoanann3npoBaHH C TOUKH 3PEHHSN Kpay.
TOBOTO 33aKOHAa COOTBETCTBEHHBIX COCTOSHHIT 1

HMEIOIHX-
CsiTEOPETHY. DAcueToB NpH DAasmHuiOM BHGOpPe GopMi
napHOro NOTeHUHana B3aHMOAENCTBHS aTOMOB reams.

S ==~ .. Peslome
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110: 29322 Dotermination of the ‘parametors. of the BWR
equntion of statu for gasen. Malljevakn, Ivana; Fenclova, Dann;
Laosik, Stanialav; .. Mnlljz-.vskg'. Anatol;  Novak, Josef P. - (VSCHT,
Prague, Czechl), . Sh, Vys, Sh. Chem,~Technol.” Praze,” Fys. Chem.
1968, .9, 207-17. (Czech), -The -methods of detn. and estn. of the
consts. of the equation of ntate from the different data sources are
"M discussed.. A specific treatment of thlo,dnm. processing is demonstrated

on the examples of air and He.'.. .

Loty " i
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2 B3065. ~ ®asosas AHarpaMMa npH BBICOKHX JAaBJeHH-
sax po 23,3 I'lla u YPaBHEHHe COCTOSIHHS, TBEpPAOro reJing,
TIONY4CHHBIC H3 peHTreHorpadHH MOHOKPHCTAANOB, High-
pressure phase diagram and cquation of state of solid
helium from single-crystal X-ray diffraction to 23.3 GPa.
/ Mao H. K., Hemley R. J., Wu Y., Jephccat A. P,
Finger L. W, Zha C.'S., Bassett W. A. // Phys. Rev.
Lett.— 1988.— 60, Ne 25.— C. 2649—2652.— Anra,

Meronom pentrenorpagun MOHOKpHCTaJ/IIa € CHHXPOTpOH-
HbIM H3JTYyICHHCM H3yYeHbl (hAa30BHIC COOTHOIICHHS T, ‘He
npH nasi. 15,6—23,3 I'Tla u t1-pe 300 K. Yncrora 4He
cocraBasiia 99,999%. Ilpexcrasaena ¢dazosas AHarpamma
“He. Ctpyktypa 1B. ‘He — rekcaron, NJIOTHOYNAaKOBaHHas g
LIHpOKOM HuTeppane Aasn. IMapamerpm pewetkn n  mon.
oGbeM TB. ‘He ymenbliaiotess ¢ poctom masi, Cxnumae-
Moctb TB. ‘He snauntensuo Goablue, yem pPaccyHTannag

M,CTQAQ_MJ!?%_UL_._,, — . _JLT. Turos
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r 109: 136178r Heat capacity of helium-3/helium-4 mixtures.
Owers-Bradley, J. R.; Main, P. C.; Bowley, R. M.; Batey, G. J.;:
Church, R. J.” (Dep. Phys., Univ. Nottingham, Nottingham, UK). J.
Low Temp. Phys. 1988, 72(3-4), 201-12 (Eng). The sp. heat
capacitics were measured of three dil. mixts. (2.6, 1.07, and 0.44%) of
2Hc in ‘He and of pure ‘He. The 4He contribution to the sp. heat of
_the mixt. is subtracted, leaving only the 3He part. This is fitted to a
theor. expression over the whole temp. range from 10 to 700 mK. By
. assuming a dispersion relation of the form ¢ = h2k2(l + ~vk)2)/2m*
’ the fits vicld the value of v and the effective mass m* of each mixt:
The av. value of v is =0.076 £ 0.01 A2 and the effective mass in the
limit of zero concn. i3 (2.23 % 0.02) ma. These are compared to
values deduced from other measurements.

| O
C 4. 1985 (P9 N .
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7 112: 43707j Nuclear spin heat capacity of helium-3 adsorbed
on graphite. Greywall, Dennis S. (A1 and T Bell Lab., Murray
Hill, NJ 07974 USA). AIP Conf. Proc. 1989, 194(Quantum Fluids
Solids), 213-16 (Eng). The heat capacitizs of 3Ha films absorbed on
graphite were measured for films betweer. one and five at. layers and
for temps. between 2 and 200 mK.. The results ire compared with
recent mognetization data which also show several anomalies in this
coverage regime, Prior to third layer prcmotion, the second layer is
found to sulidify into a registered structure with unusual properties.
f Tthis contradicts the model proposed to explain the NMR measurements.

C’AMQO/ ﬂ_}_/, NG
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110: 180441r Crystallization thermometer with a gencrator
bascd on a tunupel diode for measuring ultralow temperatures.
Mikheev, V. A.; Movsesyan, G. D.; Babayan, K. Z.; Mina, R. T.;
Maidanov, V. A,;. Mikhin, N. P.; Chagovets, V. K.; Sheshin, G. A.
(USSR).  Prib.. Tekh. Eksp. 1989, (1), 226-7 (Russ). The
construction of the crystn. thermometer is based on the dependence:
of the m.p. of He-3 on pressure. The. temp. interval for the'
measurement is 1-€00 mK. :

e f-1989, 1[0, n A
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7 7 H1o. Annpokcumupyiomas tdopmyaa nag JNaBJEHHS
Hacoienneix napos *He_ Fit function for the vapour pres-
sure of 3He / Elsner Albrecht // Phys. Lett. A.— 1990,
149, Ne 4.— C. 184—190.— Anura.

- Pacesmotpen z;qIAnpoxcm\gfp}go_mjl’e__q)-uxg_u (AD) as

JABJCHHS HACLILLCIHEIX napos 3He pupaa:

n
mP=oa,InT+ 3 a3

Ve=2
(P — pasnenne napos, T — T-pa), HCIOML3YEeMBEIC B TeMpme-
patypunix wkaznax ‘1962 3He y EPT-76 (°He). YTBepxpa-
€TCsd, 4YTO IMOMNbITKAa HOCTpOCHHﬂ (paaonux Anarpaxm Ha
ociope 3THX Ad npuBoaur K HECOOTBETCTBHIO MexK Ay
PA3MHUILIMIL TEDMOAHHAMHY. BEIHYHIAME B 06JacTH HH3KHX
T-p H puiwe 3 K. B vactuocty, e BBUIOJINACTCS yc/0BHe
12 NpOH3BOAHYIO YJI. TENJOTH NapooGpasosanis & no t-pe,



fim e
m 5=
T-0 OT !
H 11epaBeHCTBO

d*In(PJT)

a7y >%

crenyioutee M3 (-Jibl Knancﬁpona——Knayauyca TpeGosa-
HHE BLIMOMNCHHS 3THX YCJOBHIl NPHBOAHT K PSIAY COOTHO-

weHHIT MeXAy Koad. a, d, Uz U4 annpoxcmmpyxomeu
yHKUHH. . : A TL

,PCIE
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11 B3013. Tennogu3xueckue CBOHCTEA CBEPXTEKywHX pac-
reopos 3He —‘He” JApnamenko W. H., Hémuenxko K. 3., Ll
ranok BTV /79 Tennodmus. wkoud. CHF, Maxaukana, 24—
.28 wioHa, 1992 :Te3, pokn .—Maxaukana ,1992 .—C, 43
.—Pyc. -
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" 121: 19477z Specific heat and transport properties of dil

3He-iHo mixtures based on polaron model, Wittes, Johan (Unis
Instelling Antwerpen, Belg.). 1992. 93 pp. (Eng). Avail. Univ.
Microfilms Int., Order No. DA9223315. g‘rom Diss. Abstr. Int. B

[ &’) 1992, 53(3), 1448. e

¢.A-199Y, 134, W
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17 B3020. ABTOMaTH3IMpPOBaHHAA  M3O0XOpHas  annapa-
TYPa ANs  HM3IMEpeHMR MNOTHOCTM CMeced niongos  npu
temneparypax or 298,45 K po 773,45 K m pasnenmnax po
40 MMa: pesynsrarit Ans remds M asora. Automated iso-
choric apparatus for the measurement of density of fluid -
mixtures at temperatures from 298,15 K to 773.15 K and
pressures up to 40 MPa: results for helium and for nitrogen
/Fenghour A., Wakeham W. A. //). Chem. Thermodyn.
,—1993 ,—25 ,Na 7 .—C. 831 —845 .— Anrn.

OnucaHa HOBAs _ MONHOCTHIO ~ aBTOMATM3UP.  3KCMEPHM..
YCTaHOBK3, NpPEAHA3HAUYCHHAR [ANA  M3IMEPEHUR NNOTHOCTH -
01/‘ cMmecei  ¢nowpos  npu  T-pax  298,15—773,15 K wu paen..
/ 7"" Ao 40 MMa c touHoctblo 0,05% M ocHoBaHHas Ha npuu-

’ uMne NO4YTHM  MU3OXOPHBbIX M3MCPCHMH C  MCNONb3OBAHUEM

[)[l/a!(ﬂ(/) ccepuu. cocypa pasn. Ha onucaHHoM yctaHoBKe M3MepeHsl

/ NNOTHOCTH TFenus BARONb TPEX M3oxop npu T-pax 321 —
670 K u pasn. pno 21 MMa u asota Bponb NATH M30XOP NpM
1-pax 321—680 K pna pasn. po 37 MMa. Pesynstats
M3MEPCHMA NOATBEPAMNM HAQEHKHOCTL paboTel HOBOM Yycra-

H HOBKM M OXMOACMYIO TOYHOCTb IKCMCPHMM. PE3ynsTaTos.

Y 109w/ T T
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120: 16775p Heat capacity of low tomperature solid helium-3.
Sun, Z.; Hetherington, J. H. (Dep. Phg's. Astron., Michigan State
Univ., East Lansing, MI 48824~1116 USA). J. Low Temp. Phys.
1993, 91(5-6), 299-313 (Enﬁ). The authors have caled. the spin
wave spectra and from these the sp. heats of CNAF and UUDD solid
3He at low temps. The values are compared with exptl. data and are
in good agreement even though the authors also find major
deviations from simple T3 behavior. The calcn. included the six-spin -
exchange terms now recognized to be important for quant. calcns.:
The inclusion of these terms was made more tractable by application
of an algebraic technique from nuclear theory (RPA) for execution of

_the spin wave calcn., which nevertheless involveddengthy anal.

/120 NA
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121: 142875¢ Measurement af the heat capacity of helium |
under superfluid flow conditiing near the lambda transition. !
Chui, T. C. P.; Israclsson, U. L Lysek, M. J. (Jet Propul. Leb., !
Calif. Inst. Technol.,, Pasadenn. CA 91109 USA). Physica B
(Amsterdam) 1594, 194-196, 401-2. (Eng). A proposed expt. to
measure the heat capacity of He ander supertluid flow condition near
the lambda transition is discussedl This expt. would clarify the role
of the superfluid d. depressica: vs. the role of the intrinsic crit. -
velocity, in the description of thr property cf He,

lﬁ‘ #
N wansafo.

A 199Y, (41, N 1%
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121: 309539n  Refrigeration and thermometry of liquid 3He-¢He
mixtures in the ballistic regime. Konig, R.; Betat, A.; Pobell, F.
(Univ. Bayreuth, D-95440 Bayreuth, Germany). J. Low Temp. Phys.
1984, 97(34), 311-33 (Eng). The ballistic regime of liq. 3He—He
mixts. is characterized by a large mean free path A of the thermal
excitations compared to the characteristic dimension of the expt.
Investigations are reported of the transport properties of mixts. as

.well as superfluid 3He in the ballistic regime by means of the

e A.199Y, 14, 1

vibrating wire technique. In order to avoid possible sources of heat
leaks into the liq., the exptl. setup was built as far as possible of pure
materials only. The contribution of a Ag sinter to the heat leak as
well as its influence on the attainable min. temp. of the mixts. were
investigated by performing measurements in two similar setups
which 5iffered in the size of the heat exchanger by about one order
of magnitude. Moreover, the vibrating wire were used partly
mmersed in the superfluid 3He-B phase of a phase-sepd. mixt. as a
very sensitive, continuously monitoring thermometer for liq. mixts. in
their ballistic regime. The achieved min. temp. of a 6.8%—mixt. at p
= 0.35 bar and of a 9.5%-mixt. at ﬁ;: 9.8 bar was 130 uK. This
value can be considered as an upper limit for the temp. of the mixts.
& the damping of the vibrating wire thermometer sats. at this temp.
due to its intrinsic properties. _ ... e

K7z




121: 165011j Heat capacity and thermal relaxation of bulk
helium very near the lambda point. Lipa, J. A.; Swanson, D. R,;
Nissen, J. A.; Chui, T. C. P. (Department Physics, Stanford
University, Stanford, CA 94305 USA). Physica B (Amsterdam)
1994, 197(1-4), 239-48 (Eng). In Oct. 1992 a low temp. expt. was'
_flown on the Space Shuttle in a low earth orbit. The objective of the
mission was to measure the heat capacity and thermal cond. of
helium very close to the lambda point with the smearing effect of
gravity removed. The authors report preliminary results from the
expt., and compare them with related measurements performed on
the ground. e sample was a sphere of helium 3.5 cm in diam.
contained within a copper calorimeter of very high thermal cond.
The calorimeter was attached to a pair of hiﬁh—resoln. aramagnetic
salt thermometers with noise levels in the 10-10 range and
suspended from a high-stability thermal isolation system. During,
the mission the authors found that the resoln. of the thermometers'
was degraded somewhat due to the impact of charged particles. This
effect limited the useful resoln. of the measurements to about two
nanokelvins from the lambda point. The results reported here are
limited to about ten nanokelvins from the transition. )

W
c.A.199Y, 14, N7
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121 1LISS 4y Thermodynami properties ¢f bee solid 3SHe near
the ordering transitions. Ni, W XNia, J. S Adums, E. D. (Cent.
Ultralow Temp. Res., Univ. Fla., Gainesville, FL 32611 USA).
Physica B (Amsterdam) 1994, 194-196, 941-2 (Eng). The melting

ressure of magnetically ordered solid $He rear the LFP-pPPp,

FP-PP and LFP-HFP transitions was measured in various fields.

, The entropy in each phase and the discontinuity across the transition
are obtained from dP/dT. In the LID, the authors find a weak

; ficld-dependence of the entropy. The magnetization is almost
/N temp.-independent.  The entropy discontinuity, AS/RIn2, at the

LFP-PP transition changes from 0.42 for B = ¢ t0 0.35 for B = 0.39
T. The magnetization dizcontinuity across the LFP-PP phase
boundary, AM/M.ae obtained from AS and the slope dTN/dAB, is
proportional to the magsatic field,  The medsurements are also
extended to LFP-HFP and HFP-PP trancitions.

\
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* 121: 142878h The specific keat of confined helium near the

lambda peint. Nissen, J. A;; Chui, T. C. P.; Li .
Phys., Stanford Univ., Stanfaz!, CA '9-4305-40(‘-'0 {.lh"):) J.I;‘;{vc}g"l‘}.
(Amsterdam) 1994, 194-1'5. 615-6  (En;). Heat c'pqu*itv
measurements of the liq. He'lanbda transition in confined ccm.nétkric'
have long been in disagreemeant with sealing theories of b"n.d ordos
phase transitions. The authom present measurements of :; 19 .Hr
glfn which cxt!ond previous wirk to near macroscopic size. The“m-vs
ate subsis mmt with rece 2 izati
t}:g:;rsjl;?“:xj antial agrecmmnt with recent renormalization group

¢.A.7199Y, 121, w72
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121 142250 A thermodyusmic ealculation of the vapor pressure

vs, temperature relation of e, Reesink, Alex L. Duricux,

Marten  (Kemerlingh Onnes Lab., Rijksuniv. Leiden, 2300 Leiden,

Neth.). Physica B (Amsterdam) 1994,  194-136, 29-30  (Eng),

Vapor pressures of 3He have been caled. from exptl. data on the

virial coeffs. of the vapor phase and heat capacities and densities of

the lig. phase, together with 2 chosen value for the heat of

vaporization at T = 0. The results of the calens. are compared with

the vapor pr(\asurf cquatigns} r_t'ox' sHe \l\‘hich define international

aht temp. scaies (EPT-76 and ITS-20). Between 1 K and 0.5 K

//} //f[z l/LZﬁf difterences from the latter scales have been found, amounting to + |

/ mK at 0.5 K, similar to results obtained from magnetic thermometry
and thermodn. calens. by-other authors.

e A 1999, 12, wik
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123: 323420q Entropy and heat capacity of the ideal Fermi-gas
3He in an external linear field in the range 0-20 K. Rudakov, E.
S.; Davidenko, G. I. (Inst. Fiz. Org. Khim. Uglekhim., Donetsk,
Ukraine 340114). Ukr. Fiz. Zh. 1994, 39(7-8), 819-22 (Ukrain).
Chem. potential, potential & and kinetic K energies, entrc;s)y S, and
heat capacity C, were caled. for the ideal Fermi-gas 3He in the
external ﬁel!c = Ax. It is shown that the inequality S < S* and the
inequalities C, > C*, when T < Ta and C, < C,* when T < Ty are
held. Here S* and C,* are entropy and heat ca'lgacity of the system
in the absence of the field under the same T, V, N (Tq is the

(@ parameter). It is also found that 9K/dA2 > 0 and a($/A)/ar<0.

C.#A. /995 I3 NL¥
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121: 142877 Specific heat of confined ‘e near Tx in 3
dimensions. Sutter, Peter; .Ixhm, Volker (Inst. fur Theor. Phys.,
Tech. Hochsch., Aachen, Germmy). Physica B (Amsterdam) 1994,
104-196,  613-4  (Eng). © The authors present the results of a
renormalization-group calen. of the sp. heat of contined *He near Ta
for 3 different geometries: parnle! plates, rectangular box, and cube
in 3 dimensions. The results ii:r the plate geometry are compared

? ) with existing data and with rawnt 4 = ¢ expansion results at ¢ = 1.
/ /,[Zﬂ( P'odlcu( ns are made for mcus'n"ncnts close to Tx under micro 'mnty'

/z LKy, )

C.A-199%, 12, N 1%
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121: 142579 ileat capacity of thin films of e in Vycor near
the critical coverage. Van #euls, F. W Crowell, P. A Repy
D. (Mater. Sei. Cent,, Corn Caiv,, Ithaca, NY 1 01 U
Physica B ( 104-196, 623-4 (Eng). The authors
report on a aavacity of thin films of He adsorbed
in porous Vvcer glass for semps. between 20 and 700 mK. As in
previous  work, the authors tind a crit. coverage, ne ~U6.¢umol/m3,
above which suveriluidity was obsd.  For coverages greater than e,
the heat capacity varies daearly with temp. above the superiluid
transition temp. Te. A Knear dependence at high temps, for
coverapes below ne was also obsdl At ﬁm\ ef temps., however, the heat
capacity for these coverags decreases with a much strenger temp.

dependence. These data sre discussed in the context of recent theor,
wark on the oncet of saosrtluidiey in dicardered ceatema,

C:/.].ffglf} ,{&-/’N/‘% ’
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1 121: 1428761 Finite-size sculng of the specific heat of e
near Tx. Wacker, Andreas; Itiim, Volker (Inst. fur Theor. Phys.,,
Tech. Hochsch., Aachen, Gerzzay). Physica B (Amsterdam) 1994,
194-196, 611-2 (Eng). The autiiors reanalyze specific-heat data of
‘He near 'Th cmmncd to pores. Unlike earlier analyses the authors
do not find a contradiction to firite-size scaling within the error bars
of the data. Comparison with:caled. scaling function suggesis that
a pure surface exponent shoull’ be observable only in systems of
lazger size.

CA.199Y, 13, N X
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122: 116303t Heat capacity of helium conﬂned to S—um cylinders
near the A\ point. Coleman, M.; Li J. A. ics Dep
Stanford Univ., Stanford, CA 94305 USA clys Rev ett.

74(2), 286-9 (En) Reporte are the results of heat capaclty
measurements on helium confined in 8-ym diam. cylinders in the
temp. region spanning the A point. The data allow improved tests of
the emerging history of finite size phenomena amf crossover to
lower—dimensional states. In contrast to earlier work with much
smaller holes, good agreement was found with scaling using exponents
derived by renormalization methods. Also found was a reasonable
agreement with more detailed calcns. of crossover behavior based on

[ [ 7) explicit inclusion of boundary conditions.

C.A /99.3: [&2’/ N0
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124: 68122a - Specific heat and superfluid density of bulk and -

confined ‘He near the 2-transition. Williams, Gary A. (Dep. Phys.,

) Univ. California, Los Angeles, CA 90095 USA). J, Low Temp. Phys.

. 1995, 101(3/4), 421-6 (Eng). The sp. heat and superfluid d. of liq. 4He

. K 1 are caled. using a vortex—ring renormalization group theory, both for-
/ the bulk fluid and for confinement in a sphere of diam. L. “In the finite

. geometry the superfluid d. remains finite and universal at T;, in agree-

" ment with Monte Carlo simulations and with finite—size scaling. The

specific—heat peak is flattened in the finite geometry, and the onset

@"/l 1{ (, “temp. of the deviation from bulk behavior approaches T, more closely as

L(/ ‘L is increased. B b o N

- wpetga.
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7 123: 210049 Specific heat of He adsorbed on Y. uste
3 -2eo!
model approach. Tasaki, Shuichi (Institute for F\llln‘:h‘;:)enh:
Chemistry, Kyoto, Japan 606). Prog. Theor. Phys. 1995, 93(5)
857-69 ). The sp. heats of 3He and ‘He adsorbed on Y-zeolite
are studied by considering the behavior of at. clusters in a single
void. Aw.hodrdhnicemoddhuodwdmibothod"t::u
behavior. Qual. features of the obed. low-temp. sp. heat are
explained. model can ict a low-temp. of the sp. heat
for the case where three 3He atoms per void are adsorbed onto the
second layer. key heat capacity helium adsorbed zeolite.
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*106:23517h" Heat capacity of solid solution of helium isotopes.
Antsygina, Tatyana N.; Chishko, Konstantin A.; Slusarev, Vladislav A.
(B. Verkin Institute Low Temperature Physics & Engineering, Ukrainian
National Academy Sciences, Kharkov, Ukraine 310164). Czech. J. Phys.
1996, 46(Suppl., Pt. S1, Proceedings of the 21st International Confer-
ence on Low Temperature Physics, 1996, Part S1), 505-506 (Eng),
Institute of Physics, Academy of Sciences of the Czech Republic. The
addnl. low—temp. heat capacity of helium isotope solid solns. with a
conen. x5 of a few percent 3He is calcd. theor. The impurity contribution
to the thermodn. of the soln. is assumed to be result of phase sepn. of
the solid soln. and the formation of quasi—1-dimensional structures of
the second phase of 2He atoms by their sefting on lines of lattice disloca-
tions or by the buildup of fractal structures. The excess heat capacity
in the temp. interval 50—200 mK, is in the form of a peak, whose posi-
tion essentially depends only on the depth of the potential well ¢ = =1
K created by a dislocation for an impurity atom. The height of the peak
is detd. primarily by the parameter & = 10-6-10-3, which represents
the fraction of matrix lattice sites that can be occupied by the 1-dimen-
sional phase. The energy of interaction between impurities, U = 0.1 K
is found to have an insignificant influence on the shape and position of

. the peak. The theor. results exhibit good agreement with published

exptl. data for a soln. with x3 = 0.9% 3He for one and only one choice of
ﬁning parameters:_é = 0.0058; U=013K;e=-092K.
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125:20154f Enhanced heat capacity of amorphous helium films.
Golov, Andrei; Pobell, Frank (Physikalisches Institut, Universitaet
Bayreuth, D-95440 Bayreuth, Germany). Physica B (Amsterdam) 1996,
219&220, 650-652 (Eng). The low—temp. heat capacity was measured
of 3He films adsorbed on porous Vycor glass at coverages <16 atoms/
nm?2. At very low temps., such films represent an amorphous solid state
of condensed helium. At temps. T>100 mK, when magnetic exchange
heat capacity is negligible, the sp. heat could be fit with aT + bT2:
dependence. The same temp. dependence has already been reported for’
the sp. heat of nonsuperfluid films of *He on Vycor (R. Tait and J. Reppy '
(1979)), and the linear term was related to a band of extended states of
4He atoms. The properties of 3He films as compared to those of ‘He
films are discussed. -

.

é-ﬁ. 1998, 148 v R
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124: 213212m Heat capacity and thermal relaxation of bulk

‘helium very near the lambda point. Lipa, J. A.; Swanson, D. R.;

. Nissen, J. A; Chui, T. C. P.; Israelsson, U. E. (Dep. Phys., Stanford
Univ., Stanford, CA 94305 USA). Phys. Rev. Lett. 1996, 76(6), 944—7
(Eng). New high—resoln. measurements are reported of the heat capac-
ity of lig. helium to within 2 nK from the lambda transition, performed
with a large sample in earth orbit. The optimum value for the crit.
exponent characterizing the divergence of the heat capacity below the
transition was found to be —0.01285, giving improved support for the
renormalization—group theory of phase transitions. Some information

giﬂ 7} ’/d g»/"-on the temp. dependence of the thermal cond. just above the transition
f% &I was also gbtained. . ———

04196, 1Y, ni6
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126: 149190q Thermal and physical characteristics of impurity—

helium solid phase. Martynenko, M. V.; Novikov, V. N.; Pel'menev,

- 'A. A.; Popov, E. A.; Shidov, E. V. (Mosk. Gos. Univ., Moscow, Russia).
Vestn. Mosk. Univ., Ser. 3: Fiz., Astron. 1996, (5), 53—60 (Russ), Izdatel'stvo

Moskovskogo Universiteta. Results are described of the first expts. of

detn. of thermophys. properties of solid He phases formed by condensa-

tion in surface flowing He streams. Thermal cond. and heat capacity

2 were detd. at temp. interval 2.2-3 K. —
(/ ? Add=3 ég

o &
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' 126:37911u Specific heat of 3He—*He mixtures at low tempera-

tures and high 2He concentrations. Simons, R.; Mueller, Robert M.

W M (Institut fuer Festkoerperforschung, Forschungszentrum Juelich GmbH,
D52425 Juelich, Germany). Czech. J. Phys. 1996, 46(Suppl., Pt. S1,

Proceedings of the 21st International Conference on Low Temperature

Physics, 1996, Part S1), 201-202 (Eng), Institute of Physics, Academy

of Sciences of the Czech Republic. The heat capacities’of dil. liq. mixts.

of 3He in *He were measured for 3He concns. from 1.3% up to 9.45%,

and for temps. between about 15 mK and 200 mK. Pressures ranged

from the satd. vapor pressure up to 20 bar. The effective mass of the

3He quasiparticles was detd. from the heat capacities and was found to

/ increase monotonically with concn. at each of the pressures, in contrast:

to some previous reports. These new results agree well with the values
of effective mass detd. from isochoric pressure measurements by Yoruzu,
et al., (1992) in the overlapping region of pressure and concn. but also
include accurate data for higher concns. not covered in that expt.

C.A. 195F (1€, N3
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{ 126:37910t Heat capacity measurements on 3He—*He mixtures
in aerogel. Tulimieri, D. J.; Mulders, N.; Chan, M. H. W. (Depart-
ment Physics, Pennsylvania State University, University Park, PA 16801
USA). Czech. J. Phys. 1996, 46(Suppl., Pt. S1, Proceedings of the 21st
International Conference on Low Temperature Physics, 1996, Part S1),
199-200 (Eng), Institute of Physics, Academy of Sciences of the Czech
Republic. The authors have measured the heat capacity of 3He-4He
mixts. in aerogels for high 3He concns. For temps. greater than 150 mK
the heat capacity is linear in T. This linear region grows substantially
with increasing *He concn. and for sufficiently low temp. the heat capac-

d - ity per unit vol. becomes independent of the total concn.

O
C.J. 1997 126, 43




/% 124: 243691j Heat capacity of confined helium very near the

lambda point. Swanson, D. R.; Nissen, J. A;; Qin, X; Williamson,

P.R.; Lipa, J. A; Chui, T. C. P; Israelsson, U. E.; Gasparini, F. M.

(Stanford University, Stanford, CA 94305 USA). J. Spacecr. Rockets

1996 (Pub. 1996), 33(1), 154-9 (Eng). The authors describe the back-

ground and status of a Shuttle mission to measure the heat capacity of

helium confined by parallel plates with 57-pum spacing very close to the

superfluid transition. The purpose of the expt. is to compare the results

with the emerging theory of confined systems with emphasis on the

behavior during crossover from three to two dimensions. The expt. will

use a cylindrical copper calorimeter of very high thermal cond., partly

. ﬁ filled with evenly spaced thin silicon plates. It will be attached to a pair
4 MJ’Q of high-resoln., fast—response paramagnetic salt thermometers with
rms noise levels below 0.1 nK/Hz'2 and suspended from a high-

- stability thermal isolation system previously used on the Shuttle. It js
W& expected to obtain heat capacity data to within 1 nK of the lambda
point. In addn., wide-range data contg. information on the behavior of

the surface sp. heat will be collected.

C.A. 1996, (29 /8
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127: 113513d Heat capacity of 3He in Vycor glass. Golov, A.; Po-

[bell, F. (Physikalisches Inst., Univ. Bayreuth, D—-95440 Bayreuth,

Germany). Europhys. Lett. 1997, 38(5), 353—358 (Eng), Editions de

Physique. The authors have measured the heat capacity of 3He confined

in porous Vycor glass at temps. from 10-500 mK and pressures from

0-28 bar. No significant change of the Fermi temp. or other size—effect

corrections to the heat capacity of the lig. part in the center of the Vycor

pores have been found. A broad heat capacity peak from the surface

layer appears below 50 mK due to the ordering of spins in amorphous’

: , solid 3He. Replacing all the surface 3He by ‘He removes this contribu-
/ .tion and thus reveals the linear heat capacity of confined liq. He along.

O
£ A 1997, L XE
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130: 72183n Specific heat anomaly in bce solid 3He. Kambara,
H.; Kishishita, S;; Saitoh, M.; Matsushita, T.; Mamiya, T. (Depart-
ment of Physics, Nagoya University, Nagoya, Japan 464-8602). J. Low )
Temp. Phys. 1998, 113(5/6), 729-734 (Eng), Plenum Publishing Corp..
The authors have studied the origin of the excess sp. heat (anomaly) -
above 10 mK in bee solid 3He near melting pressure. We applied strong
. magnetic fields to the sample to see whether the anomaly arises from
spin polarons due to vacancies. The sp. heat is the same before and - -
after applying magnetic fields of 10-12 T. This result possibly indicates
s that the anomaly arises from an origin different from vacancies. Next,

7 ) in order to check whether the anomaly comes from the surface magne-

f tism, we measured the sp. heat by coating the surface of sintered silver
with three layers and two layers of *He. The results showed that
unexpected large heat capacity due to phase sepn. of solid 3He—+He -
surpassed and smeared the original sp. heat anomaly. We are investigat-
ing the origin of the anomaly further.

. ©
Cof 1999 130,16
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130: 72176n Low temperature heat capacities of submonolayer
solid 3He. Morishita, M.; Nagatani, H.; Fukuyama, Hiroshi (Institute
of Physics, University of Tsukuba, Tsukuba, Japan 305-8571). J. Low
Temp. Phys. 1998, 113(3/4), 271-276 (Eng), Plenum Publishing Corp..
Heat capacities (C) of 3He submonolayer solids adsorbed on a graphite
surface are measured down to 100 #K, a factor of twenty lower temps.
than previous work. At areal densities near the commensurate V3xV3
solid (6.4 nm~2), an anomalous temp. dependence, C « I/T, is obsd. in a
wide temp. range over two orders of magnitude (0.1 < T < 20 mK)."
Similar behavior was obsd. for the commensurate V7xV7 solid in the
second-layer with the same d., suggesting a common microscopic
mechanism. It is, however, a puzzle that the v3xv3 solid is ferromag.:
netic according to recent magnetization measurements by ISSP group,

-
while the Y7xV7 solid is known to be antiferromagnetic. Possible explana-
tions for this conflict, such as vacancy effects or multiple-spin exchanges
modulated by a substrate potential corrugation, are discussed. ‘

@
CAH 1999 430, M6
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130: 72177p Heat capacities of monolayer 3He fluids floated on '

superfluid “He thin film. Morishita, M.; Nagatani, H.; Fukuyama,

- &iroshi (Institute of Physics, University of Tsukuba, Tsukuba, Japan

305-8571). J. Low Temp. Phys. 1998, 113(3/4), 299-304 (Eng), Plenum

Publishing Corp.. The authors have measured heat capacities of mono-
layer 3He floated on a superfluid *He thin film (three at. layers) ad-

, sorbed on graphite at low temps. The He films behave as degencrate
/) 2D Fermi fluids with m® = 1.3mj, where m® is the quasiparticle effective
/

mass and mj is the bare mass of He, in the whole temp. range we
studied (1 = T < 80 mK). No anomalous Lehavior suggesting "puddling”
nor other phase transitions is obsd. In contrast to our previous measure-
ments for pure 2He films without the underlying *He film, the temp.’
independent heat—capacity contribution is not obsd. This can be ex-
plained by the second—layer localized spins trapped on substrate hetero-
geneitics being replaced by nonmagnetic *He.

C A 1999 ,30., E |
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129: 166715u Theoretical study of the specific heat of helium IL.
Pao, Lu (Dep. Physics Astronomy, Arizona State Univ., Tempe, AZ 85287
“USAT> Chin. Phys. Lett. 1998, 15(5), 364—366 (Eng), Chinese Physical

Society. We present the calen. of the sp. heat of helium II under pres-
. 1.8 K (the transition temp.

. sure of 1 atm from very low temp. to approx.
5 - T, =2.712 K. Exptl., the sp. heat jumps from a finite value to infinity
[’ 7" at T,. We have been able to reproduce the sp. heat theor. up to 18 K.
iy, o

O
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__.128: 327160f— Specific -heat-ot-nquid-“te-under_pressure_in.a
restricted geometry. Schrenk, R.; Konig, R. (Physikalisches Institut,
Universitat Bayreuth, D—95440 Bayreuth, Germany). Phys. Rev. B: Con-
dens. Matter Mater. Phys. 1998, 57(14), 8518—8525 (Eng), American
Physical Society. The authors have investigated the sp. heat of liq. *He
confined to an Ag sinter with an av. pore size of about 1000 A in the
temp. range 1 mK=<T=20 mK and at pressures 4.8 bar<p=34.0 bar.
The sp. heat of normal—fluid He in the sinter pores shows the linear
temp. dependence expected for a Fermi liq.* However, the effective mass
of the 3He quasiparticles is clearly enhanced in’the restricted ‘geometry-
compared to data obtained in bulk *He. In addn., there is a temp.—
independent contribution to the sp.  heat, the origin of which can be
interpreted as the sp. heat of the second layer of 3He on the Ag surface.
Moreover, compared with the results obtained for bulk 3He, the authors
observe a much broader max. in the sp. heat in the vicinity of the super-

fluid transition; this max. occurs about 0.4 mK below the bulk superfluid
transition temp. Furthermore, in the confinement of the sinter only a
part of the *He in the sinter (about 607) becomes superfluid. In contrast
to the results obtained with pure 3He the sp. heat of a liq. *He—*He

(1% 3He) in the Ag sinter shows no deviation from bulk data.”
1792,
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" 134:168896f Crossover analyses of heat capacity and susceptibil-
ity measurements near the 3He liquid—gas critical point. ‘Bar-
(natz, M Hahn, Inseob;’ Zhong, Fang; Anisimov, M. A.,; Agayan, V.
A. (Jet Propulsion’Laboratory, California Institute of Technology,
Pasadena, CA 91109-8099 USA)." J. Low Temp. Phys. 2000, 121(5/6),
633-642 (Eng), Kluwer Academic/Plenum Publishers. *An expt. called
'MISTE (Microgravity Scaling Theory Expt.).is being developed for a
future ‘mission on the International Space Station. The main objective
of this flight expt. is to perform in—situ PVT, heat capacity at const. vol.,
Cy, and isothermal susceptibility, yr, measurements in the -asymptotic
region of the 3He liq.—gas crit. point. On the ground, gravity induces a
d. gradient that does not permit an accurate test of theor. predictions
within the asymptotic region. In prepn. for this flight expt., precision

- . , .
ﬂ /?/Z(W /é//LZé/l‘/{'groimdfbased measurements are now being performed in the crossover

Jecrdil. Meu
LLHRACS S — //'ﬂ/

region away from the crit. point to det. the crossover parameters. Receiit
Cv.and ¥ measurements along the crit. isochore have been analyzed
using a new crossover parametric equation—of—staté and a field theor,
Renormalization Group calcn. based upon the ¢4 model. A description
of the exptl. techniques.and preliminary results of the theor. analyses
will be presented. __ oo ot D

7
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132:353388 Heat capacity measurements of 4He at
constant heat flux near T.lambda.. Harter, A. W.;

Lee, R. A. M.; Chui, T. C. P.; Goodstein, D. L.
Condensed Matter Physics 114-36, California
Institute of Technology Pasadena, CA 91125,
USA _Physica B (Amsterdam), 284-288, 53-54
(English) 2000 The heat capacity, CQ, of superfluid
IHe in the presence of a const. heat flux, Q, is
expected to diverge at a depressed transition
temp., Tc( We have taken preliminary measurements
of CQ at various heat flux values the range 1
.mu.W/cm2 .ltoreq. Q .ltoreq. 4 .mu.W/cm2. We
observe that a sufficiently small reduced temps.,
CQ is enhanced as a function of Q, and that the
enhancement is larger than theor. predictions by
Chui et al. and Hausmann and Dohm (Phys. Rev. Lett.

77“(19gQL#980,_1793)I e e e e e
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134 }’68%95e A.?rclimi:;ry('ihen_t capacity measurement of 3He
in aerogel near its superfluid transition. He. Jizhong; i ;
ID;;" Zassenhaus, G. M.; Woodcraft; A. Lt Mulders; N.; Par?)(i):v :In’l\‘?‘
Reppy, J. D.; Chan, M. H. W. ‘(LASSP, Cornell University, Ithaca. NY -
. 14853-2501 USA). J. Low Temp. Phys. 2000, 121(5/6), 561-566 (Eng)
Kluwer ‘Academic/Plenum’ Publishers.” We' report simultaneous heit'
capacity and torsional oscillator measurement of 3He in aerogel near the
P superfluid transition. The heat capacity has'a peak at the temp. T,
where the torsional oscillator shows the onset of superfluid decoupl}n 1
The coincidence of these signatures suggests: that 3He'in"aerogel dog )
‘undergo 4 true thermodn! transition. * ~ "ot Tl el T

N 4

£ 2004, B4, M2,
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132:353387 Specific heat of 4He confined to
9869 A planar geometry. Kimball, M. Jo R
Gasparini, F. M. SUNY, - The University at
Buffalo Buffalo, NY 14260, USA Physica B

(Amsterdam), 284-288, 47-48 (English) 2000 The
authors report new data for 4He confined between
two silicon wafers spaced 9869 A apart. This
spacing complements a series of previous
measurements which now span a factor of 20 between
the smallest and large confinements. These new
data allow us to further check scaling predictio We
find, as reported with previous data, that the
present data scale well except near the heat
capacity max., and Dbelow into the superfluid
region. .. . e

C.A 2600, (22
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_to the step previously obsd. in the magnetization, - -:-. e

"134: 168894d Specific heat measurements of 3He in 3He—4He

~mixture films. Ho, P,=C.;- Hallock, R. B." (Laboratory for Low Tem-

erature Physics, Department of Physics, University of Massachusetts,
Amherst, MA 010003 USA). J. Low Temp. Phys. 2000, 121(5/6), 501"
506 (Eng),” Kluwer Academic/Plenum Publishers. Preliminary data for

* the heat capacity of 3He in 3He—4He mixt. films on‘a Nuclepore substrate

are reported over the temp. range 90 < T < 165 mK, for 3He eovhriges
between 0.05 and 1.7 bulk—d. at. layers, and a 4He film thickness of 4.33
bulk-d. at. layers. In this two—dimensional Fermi liq. system,-a step
structure appears in the sp. heat as a function of 3He' ‘?°‘f°if8’{;'é,5$iif1ilar
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133:257473 Phase transitions in liquid helium
3. Kindermann, Markus; Wetterich, Christof
Tnst.  Theor.  Phys., Univ. Heidelberg
Heidelberg 69120, Germany Los Alamos

Natl. Lab., Prepr. Arch., Condens. Matter, 1-4,
arXiv:cond-mat/0008332, 23 Aug 2000 (English) 2000,
The phase transitions of 1liq. 3He are
described by truncations of an exact
nonperturbative renormalization group equation.
The location of the first order transition 1lines
and the jump in the order parameter are computed
quant. At the triple point we find indications for
partlally unlversal behavxor.

.
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132:256654 Specific heat of helium confined to
micron-scale geometries ne the lambda point. Lipa, J.
JA.; Coleman, M.; Swanson, D. R.; Nissen, J. A. Geng, 2.
K.; Kim, K. Physics Department, Stanford University
Stanford, CA, USA Physica B (Amsterdam),
280(1-4), 50-54 (English) 2000 Most expts. to date on
the effects of confinement on helium have been
restricted to the submicron regime. However, using very
high-resoln. thermometry techniques, it has become
possible to explore the region extending up to about 100

S —
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.mu.m. This development dramatically increases range
over which length scaling can be tested and eases the
problem of uncontrolled surface effects. At the upper
end of this length scale, exp in space are needed to
reduce the transition broadening due to hydrostati’
compression. We present the most recent results from a.
measurement of th sp. heat of helium confined to 57
.mu.m thick planes and compare them wit theor.
predictions. We also describe some recent results
obtained with helium confined to cylindrical channels
with diams. of 0.26 and 8 .mu.m.
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134: 168893c¢. Tempcrature—squarqd terms in the_ heat capaci-
ties of 3He fluid films. Morishita, Masashi: Misawa, Setsuo (Institute
of Physics, University of ZI‘suliubz}; Tsukuba, J. apan-305-8571). J: Low

Temp., Phys.-2000, 121(5/6),-483-488 (Eng),  Kluwer. Academic/Plenum
Publishers. Recently the heat—capacity of a two—dimensional . Fermi
fluid.was theor. shown by Misawa to vary as.C(T) =.yoTi= 9, T2 as a
function of temp. T at low temp.; where y, and y, are consts. To check
this prediction, our, measured heat capacities of three different systems
are reexamd.; i.e., the first—layer and second=layer 3He fluid films' ad-
sorbed"on a bare graphite surface and monolayer 3He films floated on a
4He thin film-adsorbéd on graphite...The measured heat capacities are
reproduced well by the formula. The areal—-d. dependence of Y2 on each
system also coincides with Misawa's predictiqn if the second order
perturbation treatment by Fujimoto is adopted as the self-energy calcn.

\
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132: 353389q First measurements of the specific heat of highly

polarized liquid 3He. Wolf, P.—E.; Buu, O.; Puech, L. (Centre de

. Recherches sur les Tres Basses Temperatures, CNRS, Laboratoire Asso-
cie a 'Universite Joseph Fourier, 38042 Grenoble, Fr.). Physica B (Am-

s sterdam) 2000, 284-288, 186—-187 (Eng), Elsevier Science B.V. The
first measurements of the sp. heat of highly polarized liq. “He are

reported. The sp. heat is obsd. to decrease with increasing polarization.

These results, which agree with a quadratic extrapolation of the low

polarization behavior deduced from the temp. dependence of the magnetic

susceptibility. through Maxwell's relation, are in contradiction with

Vollhardt's 'nearly solid' model of liq. 31e.

C.A. 2600, 132, 426
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134: 212932r Phase Transitions in Liquid 3He. Kindermann.
Markus; Wetterich, Christof (Institut fur Theoretische Physik, Univer-
sitat Heidelberg, 69120 Heidelberg, Germany). Phys. Rev. Lett. 2001,
. 86(6), 1034—1037 (Eng), American Physical Society. The phase transi-
~— tions of liq. 3He are described by truncations of an exact nonperturbative
renormalization group equation. The location of the first—order transi-
N tion lines and the jump in the order parameter are computed quant. At
the triple point we find indications of partially universal behavior. We
suggest expts. that could help to det. the effective interactions between
_fermion paxrs rmims i e R TEERRES S UL, s S et s
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-134: 77102¢c Heat capacity of liquid 3He in sintered silver pow-
der. Kishishita, S; Kambara, H.; Mamiya, T. (Department: of Phys-

“ics, Nagoya University, Chikusa—ku, Nagoya, Japan 464—8602). Phys.

,Rev, B: Condens. Matter Mater. Phys. 2001, 63(2), 024512/1-024512/5
(Eng), American Physical Society. We have measured the heat capacity
of liq. *He in silver sinter .at pressures from 0 up to 3.31 MPa and in
the temp. range from about 1 up to 28 mK. The heat capacity in the
normal fluid is found to be the sum of the heat capacity of bulk normal
fluid and a temp.—independent heat capacity AC due to amorphous solid
layers on the silver sinter surface, where AC = 7.3 + 6.8 nd K-1m=2
corresponds to 1 £ 1 amorphous solid layers. This value is in rough
agreement with other results, including solid 3He and 3He adsorbed on
Vycor and silver sinter, and differs from the value for liq. 3He in silver
sinter reported by Schrenk and Konig. Our result indicates that the
amorphous solid layers on a large surface area yield a universal AC in
unit area throughout liq., solid, and adsorbed 3He in contact with a large
surface. The superfluid transition temp. of the liq. 3He in the silver
sinter is in good agreement with the theory of Kjaldman and Kurkijarvi
when taking the pore diam. to be 3400 A, and our observations differ
from the results of Schrenk and Konig. - L
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135: 216726v A thermodynamic inspection of the new Provi-
sional Low Temperature Scale from 0.9 mK to 1 K, PLTS-2000.
Reesink, A. L,.; van Beelen, H.; Durieux, M. (Kamerlingh Onnes Labora-
tory, Leiden University, 2300 RA Leiden, Neth.). Physica B (Amster-

dam, Neth.) 2001, 300(1-4), 156—166 (Eng), Elsevier Science B.V. The .

melting curve of 3He is-used as the new extension of the International
Temp. Scale of 1990, the PLTS—2000. A thermodn. inspection of this

scale is described. It has been carried out by application of the Clausius— ..

Clapeyron equation to the available thermal and pVT data of the liq.
and solid phases. The overall agreement is found to be very good. The

remaining small discrepancies are within exptl. error. Nevertheless; the "

present thermodn. inspection does not allow a further narrowing of the
uncertainty margin at the lowest temps. of the new scale. . .. . :
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