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He (2, ) =

Buckthought K.
Cancded. Phys. , 1953, 2L, il Gy 932-04T

( aum) .-
4 quantum-stetistical tihoory of

liquid helium.

;":, 19553 i -!:7’
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Hej;'ﬁeﬁ“(h HMix"S) e 195?

Sommers H.S.,dr. Keller W.E., Dash! J. G,
Phys.Rev., 1953, 92, N 6, 1345-—1346

(CW/‘/\) I
Heat of mixing of He and H .

PX, I955, N 11,
20752
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CGoldstein L. _ !
Phys.leVa., 1954, 95, U 859-334

Cn the theorie of liquid Iie”-Iie
nixtures.

DX, L955,11 23,
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me?, He' (45 IH;.)

chnda .\17 ‘Q.S ° - . , : _
Phygeiicve, 190545 94, II 2, 21:-17211- 5

( arm. ’ o a 3 j '
The heat of mizing of Ilic” and Ilic”
solutions. ; :

nT
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T-1330

et (T, , Cp, S )

p7
Prigoginc Jd.

( H,’Z\C;\)]a nces Phygse, I95%, 3, L I0,I3I-I48
A :

On the ticory of

PX, I955, Ii 23, 515610
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Dolkoupil Z., Soecst G., Vensink Diil,
Kapadnis D.G,

Communs Hagerlingh Onnes Lab.Univ.Ieiden,

¥ 2904, I-8 ( N
vpecific heats of puge He™ and 83’.‘ & nmi
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of Te# with 2,505 of Hed betweon I0K and
201
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Physica, 1958, 2&, Suppl. 129-1.’51(“""" )
Vapour pressure - i,cme"aomc scale foxr .
the liquid &llc region. )
pi, 1959, S
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Falrbank Velley, Buckingam llede, Licllczo C.i
e 5 5 > s ] 17 ‘Z!‘ ¥ :

~_Speeific heal of Liquid He  hecar the

Tambdo=-point. -

Iov temperaturc Physics cnd Chemisiry

3:occcd;p ra of the £ifth internationalce
condt "oncvo19qq,\p 50-52,
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LK - The specific heat at constant volume, tke entropy, the internal
i energy, and the free ezergy of liquid helium-4 between 1.2 end:
i2.9°K. 0. V. Lounasmaa (Univ. Turku, Finland). . Cryogenics!

‘1(4), 212-21(1961)." " The sp. heat at const. vol., C,, the entropy! .
1S, and the internal energy, U — Uy, are tabulated for liquid He* -

C : Sl‘ 'as functions of temp. (from 1.5 to 2.9°K.) and d. (from p =
L AT - .10.150 to p = 0.185 g./cc.). These, together with the free energy -
™ '\F — Uy = U= Uy — TS are presented graphically also. A

: ’mbie giving the values of these functions along the A curve is also
ineluded. . Anne Walker

' ‘
i

CH/%aggii IR DR

i




75¢/.

\\r;) /f,’/c//
AC;Z

}i‘
f\L'

¢

; /

o '/t/ % --;?m = 7- -

“ Yy

n /f / / /Ks/-/f _ 1// (i' :

~ ‘zuz/,:,u/ Vaa .;’f’.‘f_fff_:

- \ //’/L//f P . A

. _'4" .-
I {1 .
SRR S,
A .



- ST S S

<M2L§zz~_§es.z-.?{ei»ﬁ€5{ ?‘?A,Qa" E—

N2, CO, CH, (Ter)

Koeppe We,
Kaeltetechnlk, 1962, 14, MN12, 399-403
Inver31on curve. I Genéral cons1deratlons,'
1nver91on temperature. N
/<;‘%QL-§‘_~“. -A\ CA, 1963, 2_,1 ,5105e
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. Heat capacity of the y-phase of He‘. Guenter Ahlers (Univ. |965
t, lof California, Berkeley). = Phjs. Rev. Lellers 10, 439-41(1963).
H "The solid y-phase of He' hds a body-centered cubic' lattice.
— e__._.._i'l‘hc a-phase in He' has a hexagonal close-packed structure.
: The 2 phases exist also in He?, where heat-capacity measurements
: i(Heltemes and Swenson (CA 56, 6839:)) showed a Debye temp.
i }b ‘ of the body-centered cubic phase ~20% smaller than that of the—---- --
‘hexagonal close-packed phase at the same d., and an anomaly of
o Ne junknown origin was found in the heat capacity of the body-——.—.._.
| centered cubic phase. The isotope effect on the Debye temp. :
_twas observed in He? to be only slightly larger than the mY2 ratio.
i"in the hecxagonal close-packed phase. Exptl. studies ot "the
i_v-phase of He! are difficult on account of the limited vol. and
" temp. range of this phase. In order to det. the heat capacity,
\ temp. increments of C.001-0.002°K. had to be used. A Ge-'
- Y~thermometer was used, calibrated against He! vapor pressure,”
‘ ¢ which gave heat-capacity precision of the order of 19%,. The
w-woooo === Debye temp. vs. temp. for a- and y-He! are plotted. The Debye "~
. : . temp. for the a-phasc decreases linearly with temp. rise. The
 emieme = jme ——i- Debye temp. of the y-phase is 16.9°K.- An anomalous contriby-—---~-
C H . /963. . tion to the heat capacity of body-centered cubic He! was not
Vel J O . |.observed;. it cannot, however, be completely ruled out. The----—
(9. 3 ! present data are insuflicient to establish clearly relative magni-
— " K

ke et
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—tudes of anomalous and of lattice contributions to the heat
capacities for He? or for He!. The difference between the A-
pomt in liquid He* at ‘the melting line and the upper triple’
point was 0.01°K. - i ~__Manfred Mannheimer

-
~



e on. 1963

(I' ‘ ) 3 B363. ‘TernoemkocTb y-a3wt He*. Anlers Guen-
e _ter. Heat capacity of the y phase of He*. «Phys. Rev. Let-
e terss, 1963, 10, Ne 10, 439—441 (anri.) ——— e

HMaMepennt TemmoeMKOCTH o- H y-(a3s He* ¢ TounocTblo
——— |~ 1o 1% npu T-pax, npesbimaiounx 1,2°K. B npepenax sxc-————
{IleplM. TouHocTH AeGacBeKas T-pa © a-(assl anueiiHo yOb-
~—~".paJja npu Bo3pactauii T-pbl. © y-(asb Gbl10 paBHO 16,9°K.—
IMponeaeno cpasiieniie © a- i y-has rpi TOM iKe caMoM
lmo.n. oGbere myTeM JIHHCHHO SKCTPanosiuun 3navenuis ©
le-pasit ot (©/T)~0,060 mo 0,067; nomyuenuble © oran-____
yajotest nHa 249, uto GJaH3KO K COOTBETCTBYIOLEMY pa3JiH-
yio © a- 1 y-pa3 Hed 1t cBs3ano, no-BHAHMOMY, CO CTPYK- ... .-
Typoit pewerox ¢a3. Cpapienne © ana Abyx nsoronos Het
-|——— 11 He3 B y-(ase-saTpyaHeHo, TaK KaKk Jalnble ias He3 o7~ -
‘HHoCATCA K 3HaunTeabHO Gosee Hu3KHM T-paM. Ilonyuenusie
nannsle He oGHAPYXKHAH AaHOMAJbHOTO MOBECHHS TEMIoeM-—- - —

@‘He‘, noxoGuoro Ha6monacMoMy B Hed® B y-(asze.
e
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/ Superfluids. Jerome K. Percus (Courant Inst. of Math Sci.,
New York, N.Y.). Many-Body Probl. Proc. Symp., Stevens Inst.
Technol., Hoboken, N.J. 1957, 403-48(Pub. 1963). A review
of the properties of superfluids is presented. Sp. heat of ‘He
is given vs. temp. The thermodynamie, hydrodynamic, and.
clectromagnetic properties of superfluids above abs. zero are
expressed math. 60 references. . Kurt JTakobson___
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") 3 6468. TepmuuecKHii KO3(pPHLUHEHT AABJICHHA H CXKH-

faeMOCTL JKHAKOTO Het BOAH3M A-KpHBOIi, Lounas-
maa O. V. Pressure coefficient and compressibility ol i-

=(9p/dT)y u cxumaemoctin kp= —(1/V) (0V/dp)y B ne-
nocpeacTsennoit Gansocti K A-touke Het': p, =13,04 amat,
V), =24,20[cm3/moas, Tr=2,023°K. Ias B, namepenns npo-

——Ap=~ 107 ams. PesyibTaTbl MOXKHO OMHCAaTh SMmipHY.
yp-HHSIMI ﬁV=VA=3,5+3,4 1g(T —T,)ans Hel, ﬁv:v; =
: =—6,0+2,31g(T—T,) ana He II B nuteppase 3naye-
——uuit T—Ty or 2:107% no 10~°K n k;=0,0079—0,02 X
X (p—py)—1,5(T—T,) naa He I, k-=0,00894-0,11 %
X((p—p))+84(T—T,) nna He 1l B nuteppane smaye-

X-196

- 3__i
|

uspoauance ¢ waroM AT =2-107°K, s kp—c waron’

it p—p,_or 1072 go 10~ amm. Pa3peis B 3uauenusx ,; <"

503

quid He* Very close to the A curve. «Phys. Rev.», 1963, 130,
""'—_l‘_"'Ne 3, 847—851 (aura.) o ;
E Omucannt  nH3MCPCHHS TEPMHY. KO3(). [aBJICHHS By=

it

B



ky mipn pl cocrapasieT ~10%. PCBVJleaTbI CONOCTaBJAIOT-
csl C TEOPeTHY. yP-HHAMI (Buckingham M. J., Fairbank
W. M., «Progress in low-temperature physics». Amsterdam,
.1961). Tlo Mmucnmio aBTopa, HMEETCA vnomcruopurcnbuoe
corJjacie. . B. ¥YpGax
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Vels CGeily - cconis Bewe,y Doy 1Jn ()m,u.,c
ac, ;}3: :‘.' Xreceing and lanmbde curveg
9-;,,JI c~"lic I:... XGULCe ":'3:1?0-’. aly 7352;2«49
Ii 3, 305~300 (O/WU- . ) . .

Piley 1963, 4y B423




: . 5b471.  3kcnepuMeHTaJbHOE IOKA3aTeJNbCTBO HAJHYHSA (963
MHHUMYMa Ha Kpupoii naapienns He!, Wiebes J, Kra -
q ; mers H. C. Experimental evidence of a minimum™in the’

Mﬁ i melting curve of He® «Phys. Letters», 1963, 4, Ne 5,._ . __

TV 7T298—299 (amra) . : ;
. B cnewnansio cKOHCTpYHPOBAHHOM KaJOPHMETPE, OXJIaXK-|

oV -_A..._.*----“iw\-,\c—:nae.\ro,\x AeMarHuTH3aWell NapaMaruuTioil CcoaH, MPOH3BO- "~~~
| X_ [uuIoCh OMpefeseiiie  TEmIOEMKOCTIT KIAKOro He* npu

e e e NI—dnapgt, 23—27 arm u T-pe mike 1°K. Ormeueno, uro T-pat v -
N B KaZopuMeTpe B npouecce MJIABJENist HEMPEepLBHO H3Me-

e e e (-~ HARTCA M JHWD PR T-pe ~0,76° K 3TH uaMenenns oxkaspr-t - -
W ‘Batotcsi_npeHeGpexknmo Maabimi. - IIpi T-pe Hike 0,76° K

s o meemesmejes | so-1CKPBITASA  TEMJIOTA IUIABJIEHHS OTPHIATENbHA, T. €. 3HTponus

\ tBepaoro He* nomxua GuiTh GoJblue, YeM 3HTPOMHS KHJ-
ez &—\ koro. HaGmionaemsbie siBieHust 06bsiCHEHb! HAMHYHEM MHHH-
MyMa Ha Kpupoii muasnennst He!, npenckasanunoro panee

e e — | (POK XM, 1961, 135405).. ; H. Bopucop =

X 19645
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Experimental evidence of a min
q He'. J. Wicbes and H. C. Kramers (Kamerlingh Onnes Lab., :
H;&“' == -+ Leiden,~Nethi?)""Phys. Lellers 4,7298-9(1963). A min. in the ---- —---
-. melting curve of He! appears to exist at about 0.76°K. The
- method is quite sensitive and employs an app. that cools by de- .. .o
magnetization of a paramagnetic salt. The pressure and temp.
. -..of the calorimeter are plotted vs. time during gradual blowing off _
of He. From these curves and other data the difference of the
m. pressures at abs. zero and the min. is caled. to be 0.008 atm.,
giving an gntropv of 10 X T3 mj./g. degree for solid He. This, -
__gives a value of L. for the ratio Jongitudinal/transverse phonon
velocities_in_solid_He. *=_Sidney Braverman__ ~

imum in the melting curve of

CHRsSeS. (@
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10 6464. HenocpeacTBenHoe u3mepeHHEe MHHMHMyMa ~
kpusoii naasaennsy_Het Pair C. le Taconis K. W,,
. .} _:Bruyn Ouboter R. de Das P A direct measiire-. .__.
mient ol the minimum in_the melting curve of ‘He. «Phy-
.. _sica», 1963, 29, N\ 6, 755—756 (amrn) . ) e
i Jns HemocpeACTBEHHOro l3Mepenis -MHHIMYMa KpHBoil
i m s eemis e {MIABACHNA He* o6pasen TBepmoro He! nomewann npi_
(Aasa. 49 kllcyu® n 1-pe 2,15°K B cocyn, umeiounit Gpopmy
| _ ipacumpsiomeiics TpyOku. ITocae oxnaxaenns no 1°K B
\prGKe naxomacs teepawtit He* npn ~30 &I'/cm2, Otme-
| _uanacp OCTaHOBKa, KOTOpas liMesla MECTO Ha KpHBOI 13-
T MeleHHs AaBJeHus npi noctenennoil orkauke Het' u aatem’
__...\. . _jnpu HOBOM HAMOJHEHIii TpyOKH, MPOHCXOAHBIIEM NPH no- _
'BRILIeHNH AaBaeHns Bue Kpuocrata. JlaBJaeinne - n3Mepsian
‘; tounocreio 0,003 kl/om®, B. Kamuuckuii _
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. : ) Properties of ‘He near the v-phase. Guenter Ahlers (Univ.
of California, Berkeley). Phys. Rev. 135(1A), 10-16(1964).
The heat capacity of solid ‘He Wwas measured at several const.
vols. m-the vicinity of the - phase; 1¢ llcat capacity of the
.« phase near the melting line decreases exceptionally rapidly
. with decreasing molar vol., and the heat capacity of the vy phase
increases with decreasing molar vol. The unusual behavior of
the y phase is consistent with the existence of anomalous ther-
‘mal excitations in this phase. The thermal expansion coeff.
and. the compressibility of the v phase were estd. Their temp.
dependences are consistent with the vol. dependence of the heat
capacity. The triple-point temps. and the A temp. at the solid-

s
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22 5283. Monsipublit 00beM H koadpuuHenT. pacunpe-
uns xupkoro Hed Kerr Eugene_ C, Taylor R.
D.can. The molar volume and expansion Coellicient of
liquid He!. «Ann. Phys.» (USA), 1964, 26, Ne 2, 292—306
(anra.)

}iaMepena MJOTHOCTD sugkoro He! moa japnemiieM Ha-
CHILICHHBIX MApoB B HITEPBANC p 05—28 K. Hcnonb30-
pall MHKJOMETpHY. METOA;: TOYHOCTb Pe3yJ/bTaTon 0,006%-
Jleranpubie H3Mepeniis B OKpecTHOCTH A-1-put (TR) obua-
PYXILTI  CYLIECTBODAIIC MaKCHMyMa TJIOTHOCTH, HaXOMd-
plerocst Ha 0,006° K Bbiuie T>. TMyrem ananisa 3KCMEePHM.
pe3yabTaToB MOJYHUeHbE aHaMITHY. yP-HIS, C MOMOIUIBIO KO-

. _TOpbIX_Ompec/eHbt K03(. pacUpeHus. . P. .

o
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" 12E386.  TennoemKkocts toepaoro Hen Franck J. P.
... _|Specific heat of solid He’. «Phys. Letters, 1964, 11,;

C e % iNe 3, 208—210 (anru.)
. .. Tennoemxocts Ttsepaoro He* moaspubix oGnbemon (V)
1 'r .+ 10,85—16,30 ca?/s046 u3Mepeiia B HuTCpBATE T-p 1,3—4° K.~

IPesynbTaThl  OMHCHLIBAIOTCST  (b-J10it CV=AT+464,47(T/
" 1/00)3 Kaafsoab - 2pad, 0p—t-pa HeGast yGuidaer c poc- .
toM V ot 3ravenus, pasnoro 120-mo 50° K. Ilepswiit amno-
| ManbHbIT uaeH ¢-bl 06513aH CBOHM CYIECTBOBAHHeM nedek-
TaM pelleTKH. 3HAueHIs KOHCTaHTH A He cBA3aubl ¢ T-poit
[eGas_u_apobupyior ot 0,1 no 0,6 sxaa/soab - 2padd.

i
i
}
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7 6464,  Tenaoemkoctb TBepporo Het. Franck J. P.

208—210 -(anr..)

_noro He* npu 1,3—4,0°K 1t B mireppase Mol 0GbemMOB

10,85—16,30 c43/s10.16. OnbiTh NpOBOANJICL B KaJoplMeT-
pe, narotopaennoy u3 cnaasa Cu ¢ Be. OGpasuut noayua-

A no caenylouieit meroauke. I'asooGpasuetit He npit t-pe
JKuAKoro po3ayxa 1 jpapa. 2000 ars Bnyckaan B KaJaopi-

MeTp 1 oxaaxaamnt mo 4°K, mpiuen co3faBadit ycaoBiis
A48 32TBepAeBaiiiss 00paslia NpH MOCTOSHIOM AaBJAEHIH.
B Teuenne 10 uac. pbiaepxibami o0pasubl npH T-pe HA
0,01° K ke TOUKH IJIAaBJIEHHS. DKcnepiM. AanHble oile-

niBadich ¢ momolbio onmpeaeacuiis T-pt deGas. Pesyab-
TaTbl XOPOWO COFIACYIOTCS € AQNHBIMIT APYrHX liccaeno-

pareseil. . e e it s i et T

Specific heat of solid He*. «Phys. Letterss, 1964, 1T, N¢ 3,——

[Ep— ﬂpuncneuu Pe3yJabTaTLI HZ?.\!C[)C‘HIUI TEMJOCMKOCTIl TBEp-—

BEN




K,O.«t Specific heat of solid ‘He. J. P. Franck (Natl. Res. Council, :
/

Ottawa, Can.). Phys. Letters"11(3),7208-10(1964). The sp.
T_f} . heat, Cv, of solid ‘He was measured at 1.3-4°K. and for molar
vols. from 10.85 to 16.30 cc. The results were plotted as Cy/T
vs. T?and a straight line was fitted to the low-temp. end. From
this line both the Debye temp., 6,’, and the coeff. /1 of the anom-
alous term, AT, in the equation-Cy = AT + 464.47 (T/6,)
cal./(mole-degree) were obtained. The value of 4 for annealed

C@ \Q’b samples was ~1/3 the value for unanncaled ones. The anom-
=

~—

alous term is connected with some kind of lattice imperfection. .
ottt . _BGJN_

{
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5;'7.

‘He melting curve minimum. _S. G doriak_ and R L. Mills ‘q b"‘{
‘(Los Alamos Sci. Lab., Los Alamos, N—lt;l C Accession | .

No. 40439, Rept. No. "LA-DC- 6554. Avml OTS 10 pp.(1964)

(Eng). The entropy of melting of ‘He was detd quant. at 0. 6—

" 1.4°K. The heat capacity and thermal expansion coeff. of lxquxd '
. ‘He were detd. for the same temps. at just under the melting pres- !
: sure.__From Nucl. Sci. Abstr. 18(22), 5456(1964) TCNG__ T
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| _é((, -—9 ) 14B5534. TennoeMKOCTL M ApyrHe CBOMCTBa reKcaro-

— HaJbHOTO NMAOTHOYNAKOBAHHOIO WE dwards D.O.,, -
Pandorfi R. C. Heat capacity and other propertiés of;~--
——————— ~liexagonal close-packed helium-4. «Phys. Rev.», 1965, 140,
_ Ne 3A, 816—825 (aura.) Fhos e
Tenso0eMKOCTb reKcaroH. IJIOTHOYNMAaKOBAaHHOro (l‘ﬂyz
[ __renns-4 uaMepeHa AJA MOJbBHBLIX 0GDBCMOB 20,9—16,9 .car
S:’ mexay ~0,3°K u T. mn [eranpHo OMHCAaH. KaJOPHMETp—

__C Mari. OXJa)<IeHHeM M TePMOMETDHY. YacTb YCTaHOBKIL.

Pe3yabTaThl NMpeACTaBAeHH B  BHAE 3aBHCHMOCTH T-pbl

- JleGas 0 ot T-psl T; Bemnuuna O npH HH3KHX T-DaX acHMI-

TOTHYECKI CTpeMHTCsl K mnoctosnuomy 3nauenuio 0o Kow-

_.crauta Ipionaitena, naiinesnas u3 3apucumocti Qo or |

o6bema, pasxa 2,60+0,05. 3asucumocts O=f(T) Kauect-
. T
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BEHHO He OTJIHYaeTCs OT TAKOBOIl I/ HHBIX TB. HHEPTHHIX
rasos. Cssasb 0/0p ¢ T/ oaHo3HauHa W He 3aBHCHT oT,
o6beMa. PesyabraThl H3MepeHHii B COBOKYNHOCTH €O CBe-
OeHHSMH OTHOCHTEJbHO JUIHHH IIJaBJEHHS HCIOJb30BaHbI
IV ompejesieHlsT BHYTPEHHeil 3HEprHH, 3SHTPONHI, CXKH-
-MaeMocTH H Ko3(. pacluupeHHs. 3HayeHHs CKHMaeMOCTH
COrJiacyloTcsi ¢ HalileHHBIM' H3 CKauKa TenJoeMKOCTH IpH
naapaenny. Cpasheninie Op ¢ JaHHBIMH O CXKIIMaeMOCTH H
CKOPOCTH 3ByKa CBHIETeNbCTBYeT 0 ToM, yrto I'ITY reamit’
SIBJSIeTCS YNPYro aHH30TPOMHBIM, HO cooTHowenns Kounr
NPHGIH3HTENbHO BHINOJHSIOTCS. JI. ®uaunnos




—Y—H—c——j——lambda point. Henry A. Kierstead (Argonne Natl. Lab.,!

| s 108>

‘Pressure coefficient and phase diagram of ‘He near the upper

Argonne, Ill.). "Phys”Rev.138(6A); 1504-9(1965)(Eng). Meas-i

urements are reported of the derivs. (dP/dT),, (dp/dT), and;" = =~

(dp/dP)y on the X curve, of (dP/dT)n on the melting curve, and:

-|of the pressure coeff. 8, = (3P /dT), of the liquid very close to the -~ = -
upper A point (Ty’, Py’, Va’).. The measurements arerepresented

-{by: (dI:/dT)x = —55.54 — 96 (T\.— T\'), T, — T/ S 12,5+ —=——- - =

X 107%°K.; (dp/dT)\ = —43.7 — 230 (I — I’), T —.T\'!

S 12,5 X 107%°K.; (dp/dP)\ = 0.7868 + 2.8(T\ — Ty’),: -

T\ — Iy S 125 X 107%°K.; (dP/dT)m = 29.43 4 326 (T’

1= T), 0 S T3 — Tw <17 X 107%°K.; (9P/3dT)y = 9.39: - - -

|+ 7.6910g(T = T)), V= Va, 6 X10°K. S T —~ Thi =« -

< 6 X 107*°K.; and where P is in atm. and p is in mg./cC.i——~ -~

" | The temp. and pressure of the upper X point are 7’ = 1.7633.

--{' 2 0.0001°K., Py’ = 29.84 == 0.02 atm. Thereis no evidence of} . - - .- .-

'a 1st-order transition in the solid in the temp. range —17 X 1073}

°K. < T — Ty <4.3 X 10-°K. 2 RCP] L ...
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{ E330. Munumym na KpuBoii TLIABICHER He'. SY-

L, doriak S. G., Mills R._L. sHemmeThngE, turve it

i, <Low Temperat: Phys., LT 9. Proc. IXth Internat.

-Conf., Columbus, Ohio, 1964. Part A» New York, Plenum
- Press, 1965, 973—276 (anri.)

Msayepetibl SHTPOMH nnasaciist ASm, rennoemrocts Co
1 KozG. TepMitlL pacuupenin e He* B o6aacti T-P
0,6° K<T<1,4° K npi Japiciiax, GuU3KIX K AaBacHiuio
niapJacHus. Us us.\xepenui'{-c.rlenycrzva) MUHIIMYM Ha Kpi-
BOit TUIABJICHIIS He# mneer MecTO TPH 0,857° K; G) e mpM

. papaci 23,9 xe/c#i? oTpuuarencit i nporopuonaeit T-pe

B uiecToii M cebMoil crencii B) poTolas suepreTiit..

lienib_TPH_3TOM_HC Aap/cHil_papia 62° K. M. Cep0mit:

(93



He? _ . 196 ¢

) 2ES554. OrcyTcTBHe JHMHEHHOro uyjeHa B TeNJOEMKOCTH
/4 ] ‘ 7Bepaoro He!, Ahlers G, Absence of a linear term in
?

the heat capacity of hcp “He. «Phys Letters», 1966, 22,.
Ne 4, 404—405 (anra.)

B ormune or -apyrux uccaeposamnit  (PyKdus, 1962,
SE146; 1963, 6E374) tounble HH3KOTCMICpaTypHLIC H3Me-
peHHst TenaoeMKocTH TBeproro He! rexcaronasibioit .MaoTHoi
YNaKoOBKH c MoasipubiM oGwbemom 13,7—15,1 cad/soa6 ne
o6HapyKHJIH WjeHa, JIHHeiillo 3aBiicsilero ot T-pbl, Ecau:
Ol I CYWECTBYCT, TO NO BEJHYHHC CBOeil NOJMKEH ObiTb’
MO _Kpailiieii Mepe Ha TNOPSIOK MeHblie MHHHMAJBHOrO u3;
JaflICHHBIX APYTHMH aBTOPaMH. |

)96 24

.
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(:,/Lefr "8 E404. TennoemkocTh M Apyrue cBoOiCTBA KyGHueckoro /966

oGuemHouenTpHposanHoro He!, Edwards D. O, Pan-

" _.dorf R. C. Heat capacity and other properties of body-’

[Q) centered cubic Het. «Phys. Rev.», 1966, 144, Ne 1, 143—I151"

(anra.)

" TenmoeMKocTb npur moctosmnos of6bveme C, OLIK Het
H3MepeHa AJs MiTepBaJa 3naueHnii  MOJAPHBHIX 00BEMOB,
oxpatuiBatolero 6éaviyio yacts OLIK-o61acTi anarpaMMbl
cocrosiuiit. Pe3yabtaTel ¢ Tounoctsio no 3% ot C, coot-

. BETCTBYIOT NocTosinioMy 3uavennio T-put HeGas 0, pasuo-
My _16,95° C. IMo peanuitne cKayka TeMJIOGMKOCTH Ha TpaHil-
uax ¢aspt onmpeaenen Ko3(. CKHMaeMOCTH, KOTOpHIl OKa-
3aicsT MPaKTHYESKH HE32BHCSULHM OT T-PBl 1l PaBHbIM
(3,8+0,2) - 10-3 arm—!. 3nayeHus ko3(p. Temsaosoro pac-
IIHpeHHsT o, HailieHHble TaKIM 2Ke METOAO0M, JIeXaT MexK-
Ay 5.10-3 ;1 1310~ rpag~!. Besnunnbl o CONIacyloTest

B~ [ 7
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¢ yp-uuey [plonaiizema mpi 3HAYCHIH KOHCTAHTDI 4I‘»plonan-.-

seHa y~2,6, naitaemnon paiee s TTIY-¢aswl He!. 3iaye-,

HIISI CKPBITOII TEMJIOTHI nmpH TIOCTOSTHHOM oObeMe AJ1s1 Bepx-

Heil 11 Hikueit Tpoimbix Touek Ty 1t T2 n3Mepelnl B 3aBHCH-

MOCTI OT OGbeMa if AloT AJIS MaKQHMYMa H3MeHeHHs SHTPo- 539.2
min npu Ty, rae uMeer mecto mepexon  ['TTY +KyakocTb—

- =OLIK, 3navenne AS;/R—(9=1) -10-3, Maxcu. H3Mene- ;.

fie sHTpomitH  npu Ta, '((OLUK—DITY + xuakocts)  pasHo
AS:/R=(32+2) - 10-3, T-pui TpoiHLIX ~ TOUEK  PaBHbl
Ty=:1,463=+0,002° K 1 T:=1,7715+0,001° K. Tlepeceuenie1OHHBIX
A-mmmn ¢ rpammueit  OLIK-hasnl svMeer MecTo - ma

~10 mMrpax mixe Bepxueit TpOitHON TOUKH. DHTPOMHS
OLK-¢aspr ma mmmu (as3oBoro, mepexofa, BHUNCACHIAS:

10 pe3yJsbraTaM H3Mepemist TermJI0eMKOCTH H CKPLITOIl Ter-!
JIOTHI, H3Mensercs ot S/R=0,037+0,002 npu Ty g0 S/R=:
=0,068=0,003 npy T». Coornowenie Mexay S i Cy sB-
JSIETCST TaKIM 2Ke, KaK H JJ1s1 JPYrHX CTPYKTYP TBEPABIX

He® 1t He* npu muskux napJiennsx, uto CBIAETENLCTBYET O
cxoactse 3asicuMoctd 0 ot T 1, B KOHEYWHOM CcHeTe, 0 CXOi1-

CTBE cnexTpon pewetkir. B npegnonoxenun, utro OLIK-dopya-

He* neiicrsutesbio nogo6Gua apyrum ¢opmam tBepnoro He,
ouenelio 3navenne T-put HdeGasi npn 0° K anst OUK  He4, TBHJI
KOTOpOe OKa3aJsoCh paBHbim 21° K pas Moasipworo o6Gbea
.21 cu® Takoe 3nauenue 0y, Gyayun CONACTaBJACHO C H3Mepe-
“HHSIMIL CKODOCTI! 3BYKa, CBHAGTEJBbCTBYET O ToM, uto OLLK

He* o6aamaer CibHOIT anusoTponeil YOpyrocti B coort-
.BetcTBitn_c Teopueit Hocanona u Beprxamepa.

Tee
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Heat capacity and other properties of body- ol We.
. C. Pandorf (Ohio State Univ., Columbus).

EIW ev. ) 143 mﬁlgﬂﬁ){&m). Thsmt_'%
Q%L;,XM.&%&W&S measured for a no. 6 VoIs.:
covering most of the b.c.c. region of the phase diagram. The
results can be represented to within 3% of C, by a constant De-
bye characteristic temp., 0, of 16.95°K. By use of the dis-
continuities in the heat capacity at the phase boundaries meas-
ured in this and in previous work, the compressibility « is found
to be (3.8 == 0.2) X 10~%/atm. and substantially independent of
temp., while values of the expansion coeff. « found by the same
method are between 5 X 10~3and 13 X 1073/degree. The values
of a are consistent with a Gruneisen equation with a Gruncisen
const. v =~2.6, the value found previously for hexagonal close
packed (h.c.p.)‘He. The latent heats at const. vol. at the lower
and upper triple points Ty and T: were measured as a function of
vol. and give for the max. entropy change at T3, where (h.c.p. +
liquid) — (b.c.g.), the value AS)/R = (9 = 1) X 103, The

C.p 196664 (2
76669 9h - 16660
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‘max. entropy change at 73, where b.c.c. = (h.c.p. + liquid),
has the value AS;/R = (32 = 2) X 1073. The triple-point
temps. were 71 = 1.463 = 0.002°K. and T» = 1.7715 = 0.001°K.
The intersection of the A line with the b.c.c. phase boundary was
confirmed to be ~0.010 degree below the upper triple point.
The entropy of the b.c.c. phase at the transition line was caled.
from the heat-capacity results and the latent-heat measurements;
it varies from S/R = 0.037 == 0.002 at T to S/R = 0.068 =
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W ! - 1966
/J 8 E44. CrenenHoe pasioxeHHe M 0COGEHHOCTH TEnJao-
eMKoCTH BGAM3M KpHIMueckoii Touku B Het. Griffitns
ober{ B. Pow&rserics expansions and specific-heat sin--

cularitics near the He! critical point. «Phys. Rev. Letters»,.
1966, 16, Ne 18, 787—788 ((aur.1.)

-~ Paccmotpelt Bonpoc 0 JOMyCTHMOCTI CTEMNeiioro pasno-
aennst (P)Kduz, 1966, 6ES5) aas  xumuu. rnoTenijiana
BGJH3H KPHTHY. TOYKH XKIAKOCTb —Tap B He!. Tlokasarno,
4TO TAaKOe pa3JorKeHle ICK/IouaeT BO3MOKHOCTDH norapug-
M. 0coGeHIocTH B TEMIOEMKOCTH TIpI NOCTOAHHOM o6be-

: .Me, KoTopast 1a(.1i0aeTcsl Ha, SKCMepHMEHTE.

; P 1766 88 '



ous. 1 | oL seazon
Yamada M. '
Bootstrap mechanism and symmetnes of stronnr mteractlons
Progr. Theoret. Phys., 1965, 33, N 4, 676—691. ; 3

Mexannusnm moaenn 3alUHYPOBKH H CHMMETpHII Clh"lbllbl‘{ uaam\xo-
JelicTBIiil.

-
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1Y X=25568 64

( )/8 EG60. Pmiepclme TeMnepatyp A-mepexoga M MAaKCH-

MyMa njaotHocTH xuakoro He®, Ilemxos_B..IL,.Bop.o-..
ks A Tl ORTIRCePMT™% Teop. ¢us.», 1966, 50,

(e 4, 844—852 (pes. amrda.) ) ;
ITponsseseno Touwiloe H3MEpCHHE YNPYroCTH (P,) napon’

He! B A-Touxke m pasmocTH T-p MeXAy A-TOUKOIt (Ty) n.

"T-poit MaKCHMyMa MJIOTHOCTH Xuaxkoro  Het (T yaxcp). Me-
CTONIOJIOMKEHHE ~ A-TOUKH  ONpPefeJssioch H3 XOHa KpHBOIl
TEIJIOEMKOCTH I IO PE3KOMY H3MEHEHHIO TemnJonepeaaui,
MecTononoxenne MakCHMyMa MIOTHOCTH ONpeAEJsIOCh M0
H3MEHCHHIO XapakTepa Konwsekunn. Hafineno P,=37,80+,

+0,03 mm pr. cr. (npu 0°C, g=980,665 ca/cex?)
TE=2,17204 0,0008° K (7, 74)=0,0065 2 0,05",

% 196628



D3, 1 539.12.01

Price L. R., Crawford F. S., Jr.
Search for n%—-ct+4e~+ P
Phys. Rev. Letters, 1965, 15, N 3, 123—125.

TMonckn pacnana 1°—c+-4e— =m0, BuGmiorp. 12 nass.

1372 . |  BIBMJI




M.easureanent. t;f fthe temperature of the A-transition ;.ng tlll)e
maximum density for liquid ¢He._ V. P. Peshkov an « B
Borovikov. Zh. Eﬁﬁr‘i‘m. i.Teor. Fiz, 50(4), 844-52(1966)"
“"(Russ). "~ A'precise detn. was made of the vapor pressure for ‘He
at the A\-point and of the difference in the temp. between this point
(T») and the temp. for the max. d. of liquid *He (Tmax. p). An,
app. was constructed which allowed the simultaneous, precise
‘'measurement of the vapor pressure and of the temp. at 3 points of.
different height, which was sufficiently adiabatic to serve as a-
calorimeter. The position of the A-point was detd. from the heat. -
capacity curve and from the abrupt change in the heat transfer;
T = 2,172 == 0.0003°K. The Trax., wasdetd. from thechange:
in the nature of theconvection; Tmax.p — T = 0.0065 == 0.0005°.
The vapor pressure at the A-point is Py = 37.80 £ 0.03 mm. (at (‘
/,_O°C. and g = 980.665 cm./sec.?). 7 GLJR

LA 1966652 @
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‘ '~ SH= = fr]
Heli , ),(Z / - (466
(\I 7 A140.  Imnupuueckas ¢opmydaa AJs WKaNbl AABJICHHA S
-mapos He! ot 1,1 no 4,4°K. Sambongi Takashi,’
.Macda Isao. An empirical formula ior the helium-4
- vapour pressure scale between 1.1 and 4.4°K. «J. Phys.
Soc. Japan», 1966, 21, Ne 12, 2728 (anra.)
_ Ias onucanius P-T-coornoweinst napos Het mpeasnoxe- :
na ¢-aa: T=ag+aP+a,P2+a,P8. -3navenns ko3¢. a; panst - . .
p Ttabmuue B ¢-unn T. P-ja olecneunBaeT onpeaeciie.
_T. ¢ norpeunoctbio <0,001 rpan. !
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1840r yThermodynamic properties of helmm-4 near the melt-
\f Hb mMoﬂ'er Zmes K. (Lawrence Radiat. Lab., Univ. of
California, Berkeley, Calil.). U.S. At. Energy Comm. 1968,
UCRL-18319, 231 pp. (Eng). Avail. Dep.; CFSTI. From
Nucl. Sci. Abstr. 1968, 22(23), 50095. Const. vol. heat capacity ——
measurements have bccn made on ‘He covering the entire vol.;
range of the b.c.c. solid phase and the high-vol. portion of the —
h.c.p.” phase. The C, measurements extend to low-enough’
temps. to det. the entropy accurately and the direct ‘vol. measure--—
*‘ments were sufficiently precise to establish the V' — T phase dia-
L gram The’ entropy-vol. relations in' the various-two-phase____
mixts. were then used to calc. the P — T phase diagram. The
h.c.p.—b.c.c. solid-solid transition was found tohave a moreregu-____
lar behavior than previous’ direct PVT data would suggest.’
‘Combined with data recently obtained in thls laboratory on the
superfluid liq.-phase the low-temp., P — Tand V — T melting ~
lmes were accurately detd., yielding quant. the min. in the P — T

\
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curve at 0.776°K. and the max. in the V T freezing and melt-
ing curves at 0.801 and 0.886°K., resp. No linear term in the’
heat capacity of the h.c.p. phase was observed, and the data’
yielded a temp. -mdependent Grueneisen parameter of 2.80 except;
within 0.02°K. of the transition temps. where a small anomaly,
" was observed. The b.c.c. data were sufficiently extensive to det.:
the thermodynamic properties qual. throughout the phase. The1
- vol. dependence of the heat capacity was found to be normal, A
yxeldmg values of 3.0 for the Grueneisen parameter, except thhm
0.02°K. of melting, where an anomaly similar to but larger than
‘that in the h.c.p. phase was observed. b.c.c. refers to body-'!
centered—ubic and h.c.p. to hexagonal-close-packed. TCNG *
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! | 1968

| (1294791 Thermodynamic properties of helium-4 near the
melting line. Hoffer, James K. (Univ. of California, Berkeley, '
Calif.). 1968, 236 pp. (Eng). Avail. Univ. Microfilms, Ann ™

_ | Arbor, Mich., Order No. 69-10,311. From Diss. 4
'| 1969, 29(12), 4805. :

bstr. B
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7 B5844. TenaoeMKOCTb MPH MOCTOSIHHOM JlaBaeHHH BOMN-,
au nepexopa He' B cpepxTekyuce COCTOSIHHE. Ahlers
Guenther TICat capacity at constant pressure Tiear the—
superiluid iransition in He‘.« Phys. Rev. Letters», 1969,
23, Ne 9, 464—468 (aura.) —_—

Ha anmapaTtype, HCMoJb30BaBIleiics panee Aas HceaeaoBa-
‘nust tensonposoanoctit He 1 i(Phys. Rev. Letters, 1968,—
‘21, 1159) n3Mepena TCMIOCMKOCTb Fe/HsT MPH AaBJCHilil na-;
‘chiut, mapos BOJH3M A-mepexofa. Takxe onpeaeaena TCMN0-——
'eMKOCTb MpH MOCTOSIHHOM OOBbeMe I BeJHuHIA dp/dr npu
'MosIsipHONM  oObeMe V=26,81 cad. Bcgom‘uaﬂ cHCTeMAaTHY, ——
‘om6ka namepennit ne npessimacr 0,5%. Yxkasvipaerces, uTo.
‘noayuelnsle pe3yabTaThl COMACyIOTCs € MaMILIMIL APYrHX——
‘apropop. Jaubl TPH HITEPNPCTALHIl Pe3y/bTaATOR Ha ocuone"

—nacwrabuoro dakropa. Ormeuaercsi, UTO HH OAHA H3 Iil-—

TepmpeTalitil ne coracyercst MOJAHOCTBIO C npeAckasatioi,
ciMMeTpielt nepexona i _pacxoanmoctbio Cp. B. Baii6ys—
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‘(106005 Specific heat of helium-3-helium-4 mixtures very
near

line. _Gasparini, F.; Moldover, M. R. (Univ. of — ___

Minnesota, Minneapolis, Minn.). Phys. Rev.—Lelt. 1969, !

23(14), 749-52 (Eng). The sp. heat was measured of lig. *He

and 4 *He-‘He mixts. under their satd. vapor pressure at temps. |
very close to the X temp. of each mixt. The sp. heat of mixts. |

with large 3He concn. is clearly cusped at the X line. It ap-!
proaches a finite max. with infinite slope. This supports the con-
jecture that the sp. heat of *He-*He mixts. at const. chem. |
potential becomes infinite at the X line at all 3He concns. :

S RCZV

T 1969, 7 e
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- C92297K) Theirﬂo&}hémic ‘pr(-);‘)‘é:r.?i"esﬂdf‘ bee. helium-4. Hoffer,— —-————mm
— James K.; Gardner, William R.; Waterfield, C. G.; Phillips,

Norman Edgar (Lawrence” Radiat.”Lab:; Univ. of "Califoriia, .
Berkeley, Calif.). Proc. Int. Conf. Low Temp. Phys., 11th
1968 (Pub. 1969), 1, 453-6 (Eng). Edited by Allen, J. F..
Organising Comm. of the Conf.: St. Andrews, Scot. Sp. heat;
measurements of ‘He at ds. near that of the bce. phase which (4)
define the V-T and P-T phase diagrams, (41) show a normal vol.:
dependence of sp. heat and entropy, and (417) show an unexpected’

sharp rise in sp. heat in the 0.02°K interval just prior to melting, ™

arg-disaussed. S. K. Mukherjee !
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«Phys. Rev.»,-.1969, 182, Ne 1, 342—352 .(anr..)

HOCTH Pxp. TabymiipoBambl jaiible, INOJYyuCHIbE BROJb.
,‘ i 7 13oxop Aasa. njornocreil B Hutepsane—0,10<Ap<0,15, rne
(w7 Ao—‘(p——p.m)/p.(p,ﬂ ISl T-p B umepnanc—006<t<013
irae {=(T—Typ)/Tkp. Tloayueunnic pe3yabTaTbl i KOppeas-____
Witst STHX PE3Y.IbTATOB C MPHMCHEHHEM MCPeMCHIbIX, BBCACH-!

7 Hblx na ocnopanmit adii 3akona mMoAOGHS, HCMOMBL30BANUBIL
———?3— ‘175 NPOBCPKI MAcWITaGHOrO (HAKTOpa TEpMHY. Yp-isi co-|

Kaaopuserpnueckir n3smepena tensnoemkocts Het npu no-:
cTosiniiom o6beme Cp BOAN3M KPHT. T-Pbl Typ H KPHT. MJIOT-.

K — 357 1%9

7B5843. Besmacwrtabnas temnoemkocts He! BGanan ero.
kputiueckoii Toukn,_Moldover M. R."SCiling of the!
specific-heat singularity of He* near its  critical point.;
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crosiunist. [lokasano, uto ocobennoctb B d2P/dT% npupoaut,
/K 11e6oblIof HeTOUNOCTH B T-piioit wKasde 1958 r., O€l10Ball-;
Hoit Ha pmamaenun napos remus. B oGaacti, rae aaumbie
.Cy MOryT GuiTh cpasuensl ¢ P—V-—T-gauuviyit He!, nmeercst!
\opomcc coraacite. Jas kpur. nocrosunbx Heé noayuenwr;
‘aunauecnns  Typ=>5,1801.£0,0007° K 0xp=0,06958*!
‘+000007 elea®. Omeuae'rc;l, UTO B’ HACTOsILLEE BpeMst cy-|
mecm)er BO3MOXKHOCTb CO3J{aliHsl TOJIOf MOJCH CBOGOJ-!
‘HOI1_3Heprii BOJII3H KPHT. TOUKH. B. Eauﬁva‘
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(134466x> ll‘hermodynatmc properties of hcp. [hexagonal close
packe elium-4. _Ahlers, Guenter (Bell Teleph. Lab., Murray

Hill, N.J.). Phys. Rev. A 1970, 3] 2(4), 1505-26 (Eng). ~

" Precision heat-capacity meastrements at const. vols. for hcp.
‘He are presented Tor molar vols. of 13.7-20.8 cm® and for temps.

—— between 1.3°K and the melting temp. These data are used to |

calc. the deviations of the equation of state for hep. ‘He from the

e - Grueneisen equation of state. The reduced Debye temp.
7 ﬁi 0/6, is not a vol.-independent function of the reduced temp.
(i' T/6, and the Grueneisen parameter v is both vol. and temp.

. dependent. +y and 0/6, at a given vol. and 'T/6, are the same -
for hep. ‘He and hep. 3He, and it is suggested. that the obsd, -

vol. and temp. dependence of v and 0/6q are typical for close- .
- packed van der Waals solids in general, .The temp.-dependent -
contributions to other thermodynamic functions are given as '
well, e — RCPI__|

h \
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Heat capacity of liquid helium-4 and helium-3—

helium-4 mixtures at the lambda transition. _Gasparini, Francis.
M. (Univ. Minnesota, Minneapolis, Minn.). 1970, 166 pp. —
(Eng). Avail..Univ. Microfilms, Ann Arbor, Mich., Order No. -

« 71-18,726. From Diss. Abstr. Int. B 1971, 32(1), 502-3. -~~~

lorg 7% . 7@
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A

., Orsay, Fr.). _J. Phys. (Paris), Collog. 1970, (3), C3-67-

-78 (Fr). The topics reviewed include: "the thermodynamic __

& -‘_ﬁg)perties of ‘He and *He at 0°K, variational methods using the .
trial . wavefunctions of R. Jastrow (1955), and the self-consistent |
d @- phonon theory for calen. of the elementary excitation spectrum ;

of solid ‘He. 38 refs. DWJF

7~ J03078p> Ground state of solid helium: theoretical aspects.
Hansen, Jean Pierre (Lab. Phys. Theor. Hautes Energ., Fac.

.
[} )
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34854z  Calorimetric evidence for positive phonon dispersion”

in liquid helium-4. _Phillips, Norman Edgar; Waterfield, C. G.;.

Hoffer, J. K. (Lawrence Radiat. Lab:; Unm*mirmmn,—m?kc-’
ley, Calif.).

Phys. Rev. Lett. 1970, 25(18), 1260-2 (Eng).:

. The const.-vol. heat capacity of liq. ‘He has been measured at;
0.3°K to-above the X\ point. ‘Below 0.9°K, the phonon heat;

capacity corresponds to a dispersion relation e = cp(l — P,

with the coeff. v varying from —4.1 X 107 g=2 cm~2 sec? at the;

satd. vapor pressure to 19.6 X 10% g2 cm ™~ sec? near the freezing|

_pressure. ) ) RCZv |
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1970

(916065 Debye temperature and second sound velocity of solid
he = Strauss, Stanley A (Lab. of At. and Solid State Phys.: .
Cornell Univ., Ithaca, N.Y.J. ~Solid State Commun. 1970, 8(i6),
1325-7 (Eng). A calen. of the Debvye temp. and the 2nd sound.
velocity of solid ‘He is made by using exptl. values for its elastic’

consts. THe calen. 1s based on an analytic technique developed,
by F. I. Fedorov. RCYZ
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( ; ﬂ&o%ogg}ﬂeat capacity near the superfluid transition in he-:
lium-4_ at saturated vapor pressure. Ahlers, Guenter (Bell
Teleph. Lab., Murray Hill, N.J.). PhystRev A T97T, 131 3(2), —
. 696~716 (Eng). App.and exptl. procedures suitable for a no. of |
: high-precision measurements of properties of liq. He near the ————————-
superfluid transition temp. T are described. Exptl. detns.:
near T of the heat capacity at satd. vapor pressure are presented. -
On the basis of these measurements, the asymptotic temp. de-.
=== pendence of the heat capacity at const. pressure Cpis examd. and
compared with current theories of crit. phenomena. Although
——there is some latitude in the interpretation of the results in terms.:
of the asymptotic behavior of Cp, no interpretation fully in agree-,
- ment with the original formulations of the scaling laws for crit. |
phenomena, and with a divergent .Cp, is cansistent with the mea-|
surements. . RCPJ
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157192b Solid phase of helium-4 monolayers. ebye tem-

f—emtures and melting anomalies. Bretz, M.; H%ﬁ’,—xG_'ET'

Dash, J. G. (Dep. Phys., Univ. Washington, Seattle, Wash.).

Phys. Rev. Lett. 1972, 28(12), 729-31 (Eng). Sp. heats of ‘He

monolayers on graphite .indicate 2-dimensional solid phases.

T . Debye temps. 6 range from 17.6° to 56° systematically with
m T.b coverage. Anomalies are identified with melting, but the:
' «  melting process is a continuous transition. Films and bulk -
solid ‘He at equal values of interat. spacing have nearly the.
same 6’s and m.p.’s. . . i
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313236& Very low-temperature specific heat of sixbmonolayer' : —

lium films.  Hickernell, D. C.; McLean, E. O.; Vilches, O.

. (Dep. Phys:, Univ. Washingf6ii;~Seattle; " Wash?). " "Phys. ;
"Rev. Lelt. 1972, 28(13), 789-92 (Eng). Thgrs&__*m.ts.oﬁmnd_.
—4He films adsorbed on exfoliated graphite Wére measured at 0.04—
T2°K, for fractional monolayer coverages 0.25 and 0.63. 3He |
—films show anomalies around 0.1°K that are absent in the ‘He re- |

sults. A possible explanation is given in terms of spin ordering |
__of the *He atoms. :

i ST OR
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H X7 —~B8/ 34 1972
e !

7 76618p Specific heat measurem
at low te;

ents of helium-4 monolayers
mperatures, Parameswaran, Mahadev
Technol., Hoboken, N.

(Stevens Inst.
J.). 1972, 248 pp. (Eng). Avail, Univ.
Microfilms, Ann Arbor, Mich., 0. 72-31,174. From

(C ) Diss. Absir. Int. B 1972, 33(), bi65g, " .

\{
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;{., 333s Thermophysical properties of helium-4 from 2 to.

1560°K with pressures to 1000 atmospheres. McCarty, Robert

. (Inst. Basic Stand., Natl. Bur. Stand., Boulder, Colo.). Nat.

Bur. Stand. (U.S.), Tech. Note 1972, No. 631, 155 pp. (Eng).

For ‘He I = 2-1500°K and P = 0-1000 atm., numerical,

values for 62 isobars are tabulated for: entro enthalpy (H )i

i internal energy (U), d. (p), vol. (V), sp¥ed of soun > 5
S ” (9 thermal cond., viscosity, thermal diffusivity, Prandtl no., dielec.
RN const., (aP/aV)y, (8P/aT),, V(3H/d V)r, V(P/aU)y, — V(er/,

C aV)r, and (1/V)(s V/dT)p., Tables for all of these properties,

'} and the surface tension are given for the satd. vapor and liq.’
Tables are also given for the P-p~T of the freezing liq. and thel
lambda line, and the index of refraction. The derived Joule-" -~
Thomson inversion curve js given. A computer program for
_calcg. the various Properties is available

C. 4. 1973 28 & /f/'



1972

-JJOOM: Thermophysical properties of helium-4 from 4 to
00°R with pressures to 15,000 psia. McCarty, Robert D.
(Inst. Basic Stand., Natl. Bur. Stand., Boulder, Colo.). Nat.
Bur. Stand. (U.S.), Teck. Nole 1972, No. 622, 135 pp. (Eng).
. For ‘He at T = 4-3000°R and P =<15,000 psia, numerical
’ -values, pertaining to 74 isobars, are tabulated for the entropy,
enthalpy (H), internal energy (U), d. (p), vol. (V), Speestof
S. C' . H sound, sp. heat, thermal cond., viscosity, thermal diffusivity, '
; r,l d Prandtl no., dielec. const., (aP/a Vir, (0P/aT)p, V(3H/aV)p,
/ . V(aP/aU)y, —V(P/oV)r, and (1/V)aV/aT)p. Tables are
given for the satd. vapor and liq., that include all of the Toregoing
properties and the surface tension. Tables are given for the PpT
of the freezing liq. and of the lambda line, the index of refraction,
and for the derived Joule-Thompson inversion curve.

C. #-'/9773.‘1{. /2 .
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(-} 89356b Low-temperature specific heat of helium-4 films in
stricted geometries. Tait, RTH.; Pohl, R, -3 Reppy, J.'D.
(Lab. At. Solid State Phys., Cornell Univ., Ithaca, N.Y.)..
Report 1972, C0OO0-3151-10, 11 pp. (Eng). Avail. Dep. NTIS.:
From Nucl. Sci. Abstr. 1972, 26(24), 60037. Heat capacity was
-detd. both to evaluate the validity of Padmore’s model (1972) and |
to extend to lower temps. (0.06 to 0.6°K) the ‘He film studies, | .
The results are presented and compared with other work.
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) 70996j'—Knisouof>ic heat conduction in hcp. helium-4. Ber-. .. .. .. ..

man, R.; Day, C. R.; Goulder, D. P.; Vos, J. E. (Clarendon
- Lab., Univ. Oxford, Oxford, Engl.). J. Phys. C 1973, 6(13),
. 2119-32 (Eng). The thermal cond. of single crystals of hep.
' 4He was measured and their c-axis orientallons were.detd. inde-
pendently by an optical method. In the Umklapp process
Sseo dominated region for a Debye characteristic temp. 8o = 28.7°K, *
the conductivities perpenaic:.'xla.r and parallel to the ¢ axis can be |~
T ; .| represented: byx; = 5.53 X 10~ exp (60/2.53T)W cm ™ degree™! |
R e0) ,and k= 1.35 X 1074 exp (60/4.64T)W cm™ degree~!. Simple !
. theories predict that the ratio of the 2 exponents should be

: 1.4-1.7, which agrees moderately well with the measured value . .-
of 1.8. These results confirm those of Hogan and coworkers. .

The extent to which polycryst. samples are randomly oriented =~

' é; {4 ' _was also investigated. .

s | (e
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He

_47997f Low-temperature physics. Final report. Dillinger,

Joseph R. (Univ. Wisconsin, Madison, Wis.).. Report 1972,
C00-1098-42, 17 pp. (Eng). Avail. Dep. NTIS. From Nucl.
Sci. Abstr. 1972, 26(21), 51931. Results are summarized under
the following headmgs the satd. and unsatd. superfluid ‘He
film, specific heat of bulk liq. ‘He at 0.4-1.5°K, specific heat of :
sohds,‘et?li?&i?ﬁrcon , polymers, 1sotope effect in m—"
( (J ) _~ductors, and mstmmentatxon and techmqucs ¢

e 19735208 @ ~
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He X354 1973

1651uo; 1nermodynamic properties of helium-4. The hcp

phase at low densities. Gardner, W. R.; Hoffer, J. K.; Phil- .

lips, N. E. (Lawrence Berkeley Lab., Univ. California, Berkeley,

Calif.). Phys. Rev. A 1973, 7(3), 1029-43 (Eng). Improved i

app. was developed for measurement of the const.-vol. heat |
capacity Cy of condensed phases at low temps. The high-pres- -

sure calorimeter is closed by a remotely operated valve and several

T‘bései )’ problems assocd. with the usual blocked-capillary technique are
thus eliminated. The heat capacity of hexagonal close packed .

'He was measured at ~0.35°K to the temp. of the transition to

c . S 0. amixed phase and for molar vols. V between 20.5 and 21.0 cm?/
\/ \ - mole. The data permit reliable extrapolations to 0°K to det.
/ 0o, the Debye temp. at 0°K, and the entropy. Cy can be repre.

sented by the same function of T/O; for afl)i'mom vols. in the '

range studied. The data are in good agreement with G. Ahlers

(1970) measurements in the region of overlap, but the temp. de-

pendence of Cy at low temps. and ds. is different from that de-

yduced by Ahlers by extrapolation from higher temps. and ds._____
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e 8 = 197
A P ‘ ’ ' ’
: _—5"?691t Dénsity dependence> of 'the >h.e>at. capacit anoxﬁal in
llq'md helium-4 near the lambda transition. griccy)y, Tun-X):isu :
- (Stzte Univ. New York, Stony Brook, N.Y.). 1973, 98 pp.

" (Eng). Avail. Uhiv. Microfilms, Ann Arbor, Mich., Order No.

(C’P) | _16-15.909.__From Diss. Abstr. Int. B 1973,34(1),341-2.
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24 Stot6m Isobaric heat capacity of helium-4 in the
wydrcen_temperature region. Medvedev, V. A;; Yaruntsev,
v ik, (USSR). Teplofiz. Svoistva Veshchestv Mater. 1973, 1,
17-90 (Russ). Heat capacity Cp of 4He [7440-59-7] was detd.

== 15-40°K and 5-40 atm by using a calorimeter with £0.02 atm™
2d £0.01°K accuracy. The results agree within 0.8% av.

“viation _w_itl\‘puhlis}hcd results, S




Hé () Tey 27
(e K. a’/ fﬂﬂﬁ/f/f/@ ;%z”

/ 7?zm/o /7/74’ =G T3, FABE %t

7[ Hon* Jerrs /J 7374, 797%, |

/97, 2, /%J’
/pMA&;m/w/ S2/7212 ﬁ/ﬂéﬁﬂﬂi 745z l

helititn -4 Fuld meornote 17{%9’
Cl .
] JITE gl 3Tar . b




VHC

aH; aS
- Kl
WC&W

.

79%

749324 \Thermodynamic properties of superfiuid helium-4.
and liquid helium-3. - Kazavehinskii, Yao Zo  Taran, V. N
Mazur, V', A7 (USSR).  Kholod, Tebh, Tekkrol. 1973, No. 184,
SE-7 (Russ).  Existing thermadynamically consistent pressure-
vol.-temp., thermal, and calorimetric data on. Hel and el
were employed for finding coefls. in uew equations of state de-
seribing properties of liq. Hel and superfiuid Hell'with a (LR UM
errarin d at 0.5-3.0°K. . Enthalpy, entropy. d. and thermodn,
properties on the satn. lines of Hel and Hell were caled.
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e S:i()'ZZé’»Exr\tropy of su erficld_helium-4 undcrvsatu'r:uca' B
: vapor pressure. Sudraug, Monique; Varoquaux, - Lric - (Inst.
Electron. Fondam. Univ. Paris XI, Orsay,: Fr.). C.R. Acad.

“Sci., Ser. B 1974, 278(21), 921-3 (Fr). The entropy of He was
‘measured at 1-2°K by using a low temp. differential manometer.
‘The values obtained "(J/mole), reduced to satd. vapor pressure, " T
T 'are_gl_%_zwpga_viously etd. values. . .M. Elmslie ,

~
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ease in the heat capacity between 1 and 1-1

Low-temperature specific heat of helium-4 films
icted geometries, Tait, R. H; Pohl, R. O, Repoy, J.
AL Solid State Phys., Cornell Univ., Ithaca, N. Y.).
- Temp. PhysLT 13, Proe. Int. Conf. Low Temp. BPhys.,
voo1072 0 (Pub. 1974). 2 (Eng).

2-6

i

New York, N. Y. Ieat capacitics were ded. at

Rnunn

8K, inorder to evaluate T IC. Padmore's model (1579) °
[7440-59-71 film studies to lawer temps, |
substrate.

"o extend “He ‘
Vycor gless, with vore radivs 32 A, was the
ist leyer of adsorbed 4He behaves like 2 2-dimensional
i its sp. heat varied as T2 The heat capacity data for 1/2
{1 layer are characterized byi the 2-dimensional Debye
. 20 and 17°K., resp. In the I-lsyer data, there is a
sifon from 712 dependence ati0.6°K, i

s

/2 layers, and a
Ze decrease between 1-1/2 and 2 layers of He. The He above
“istlayer is in an ordered superfluid state, The heat capacity
comparable o that expected from the Padmore wodcel, Phe
ainty in the amt. oi He in the Vveor for this coveraze, ithe
crreement b higher temps., with earlier work, the lareo sealter
o data, and the fact that the result s the small dificrence
en 2 larye nos,,

J10

L 172-¢ Edited 'by
smerhaus, Klaus Dy O'Sullivan, Wiliiam John; Hammel, 1.

make anv_other_firm conclusions prematiire., o

here is a ldrge
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THe ‘ P24

") 9 B870. Tennoemkocts ‘He m cmeceit SHe—*He 8 00-
nactH A-nepeXoma. ~ GaSparini F. M., ‘Moldo-

N ver M. R. Specific heat of “He and 3He—*He mixiures
: k/?{} | | at their & transition. «Phys. Rev. B: Solid State», 1975, .
12, Ne 1, 93—113 (amra) b
~ Tennoexxoctb Cp uncroro ‘He n mnaru cueceil 3He—*He
nayuena BOIM3K T-pul A-mpespalleiis B cBepXTekyuee €o-
ol cTOsuye. Lleabio paGoOTHl SABJSIOCH YCTaHOBJEHHE XapaKTe-
pa T-pHOI 3aBHCHMOCTH Cp cnesa w cnpaBa OT A-TOUKH.
oo .. --|- Tlposexeno 165 oTnenbHBIX namepennit Cp uncroro ‘He u
: 433 uamepennst Cp cvecelt (mo 0,39 Mon.% 3He). ITokasa-
1o _ |- Team 3KCIOHEHT B 3aKOHE H3MEHEHHs Cp, mpH noaxolxe K
A-TOUKE BHILIE M -HHKE T-Dbl -TIEPEXONa pPaBHbl a=0012+

5 40,002 u a=—0,012:0,004, coots. Ocrpora nuxa Cp

BLICTPO YMCHBLIAETCS € POCTOM CONEDIKAHHT B OMecH 3He.

-l | HOas cMeceit aHauCHHsA TIapaMETPa & HIMEHSIOTCS B WHPO-
KHX mnpenenax. [Tonpo6HO OMHCAHBl KaJOPHMETP, )
—_y3Mepenis 1 _KOHTPOAS TeMMepaTypel.

cxema
JI. Pesunuxuit




153593j Specific heat of helium-4 and hbliu'm—3—hclium—4}
mixturcs at their A transition.| ‘Gasparini,| F. 'M.; Moldover,| /‘?
M. R. (Dep. Phys. Astron., State Univ. New |York, Buffalo, N.| - /f
Y.). Phys. Rev. B 1975, 12(1), 93-113 (Eng); The specific heat ’
was measured near the A transition of pure 4He [7440-59-7]-and| «-—-—-
of 5 3He-4He mixts. up to a mole fraction’of 0.39 3He [14762-55-1]! . ’
in 4He. Our data for 4He ¢onfirm the results of G. Ahlers (1964) | . _
revealinglan asymmetry in the exponents nl10ve and below T\
when ‘the specific heat is represented by a|simple-power-law
temp. dependence. Our results for these exponents (a = 0.012 £ &
0.002 and o''= -0.012 % 0.004) differ somewhat from Ahler's. |
- Qur results can be reconciled with the requirement of scaling (a |
= a') only by supposing substantial contributions to Cp are made .
by singular correction terms to a simple power law.. : The |———
measured specific heat of the mixts. richest in[3He appears to be i, -
finite, continuous, and cusped at the A line. The following | ———
- derivs. were caled. at the A line: (as/aT)l,x', (a¢/3T)|p,\, and |, :
(ax/oT)|,a. These derivs. were used to calc. the specific. heat | ——
along paths of const. pressure and const. relative chem. potental | g
C,s. This specific heat })eha\rlqs vfery {‘nuch like Cs of pure ‘He |- _
wuh@émg&anlwfa ity for the specific-heat exponents. |,
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s 2ianat Elastic constants of bee helium-4. Greywall, D,
S.ibeit Lab, Murray Hill, NJJO). Proc, Int. Conf. Low Temp.
Phee, ith 1975, 1, 483:6 (Eng). Edited by Krusius, Matti;’
Vuorio, Matti. North-Holland:  Amsterdam, Neth, The Debye

temps, bochoric temp, dependence of the sound velocities, the
clistic consta, and the Gruencisen const. were detd, for solid

beeo tHeo The measurements were made on, (He srown in a
plactie dreezing cell at a few mK above the hee, -» hexazonal
Aot packed transition, The velocity ratios of sound in 5He te
‘He s the (160, direction are 146 for the longitudinal mode and
126 tor the transverse mode, The velocities at const. temp. are’
linear tunctions of the molar vol. at 20.50-21.00 cmi/mole. The
Grueneren o s 205 & 0.2, The clastic Debye temp. is 19.44 +

O2r”js oy | GLose
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.”3-5:'373.1(‘.,\' The melting line of helium-4 near the upper

Yambda transition. Mueller, KTH Paobell, r. - tInst.

IFestkoerperforsch.,, Kernforschungsanlage -luelich, Juelich,
Ger.). Proc. Int. Conf. Low Temp. Phys., I4th 1975, 1, 195-8
(Eng). Edited by Krusius, Matti; Vuorio, Matti. North-Hollacd
Amsterdam, Neth, The pressure P and temp. Tw of tHe
melting -were detd. along the meltinyg line in the unmmxuv
vicinity of the upper A-point Twa. The results can be fitted
the equations Pw-P7, N = L1 X 104 4+ 2966 ¢ [bar], tor Tw =
T and Pw- Ilnl = 01 X 104 + 29.8 ¢ “hll‘] for Tw > T
W h(‘l"(‘ t= ru\“ln\l .
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86: 8829y Ground-state lattice vacancics and Bose-Einstein
condensation in a quantum crystal. Cheng, Yi-Chen (Dep.
Electrophys., Natl. Chiao Tung Univ., Hsinchu, Taiwan).
Phys. Rev. B 1976, 14(5), 1946-51 (Eng). The quantum-lattice-gas
model was used to describe the solid phase of a system consisting
of Bose particles. Within the mean-field theory and by using
the concept of pseudospin, the Helmholtz free energy per lattice
cell was obtained as a function of the fraction of lattice
vacancies, the cryst. long-range order, and the Bose-Einstein-
_— condensation order parameter. By minimizing the free energy, a
/fﬁé phase-transition line was gbtmned that seps. the normal solid

phace and the Bose-Einstein condensed solid phase (supersolid).

The transition temp. is a function of the fraction of lattice
vacancies. If the fraction of lattice vacancies is exactly zero, the
supersolid phase cannot exist. But if the fraction of lattice
vacancies approaches zero exponentially, the supersolid phase
can exist for a certain range of interparticle interactions. In the
later case. the transition temp. goes to abs. zero as the fraction of
lattice vacancies approaches zero, A supersolid phase might
exict in real solid ‘He; the transition temp. would be between
001 and 0.1°K.

CA.I9Y7 8 »r9




/"/6 i) 88 141598x Thermodynamie properties of helium-4. 11,

b Sgrpe The bee phase and the =T and V=T phase dingramy helow.. —
2 K. Hoffer.J. K Gardner, W. R Waterfield, C. G.; Phillips,

! . N. E. (Lawrence Berkeley Lab., Univ. California, Berkeley,
] CCalif). W Low Temp. Phys, 1976, 23(1-2), 63-102  (Bng):

i i _The conat,-vol. heat capacity of e was imeasured at molar vols.
from 2045 to 2971 cm?/mole at 0.3 to 4°K. The entropy was
oblained as a function of vol. and |('1H{l. by extrapolation of the

“data to 0°K, The P-T equil. curves below 27K were obtained
from the vol. depeadence of the entropy in the 2-phase regions,

SSe———1—"T'he V-7 curves were obtained above 1.25°K by observation of— -
& heat capacity diecontinuities ot the plinse boundaries and helow

e ® e 959K from the equil. pressure-temp. data and the properties of- -
: © the pure phases. ‘The min. in the welting preszure occurs at

v 774°K and s 804 X 10 atm below the 0°K value,  The——
“corresponding maxima in the molar vols. of the solid and lig.
i were also detd. I the bee phase (aS/aVie and (¢Cv/aV)T are
“everviwhere pos. Both the terp. and vol. dependence of the heat
capacity are similar ta these of bee e, in the very limited

i
| s ranges of vol. and temp, in which the phace could be wtudied,
/.'/ @758" An unexpected rice in heat capacity in the 20 m°K  interval
{ T below the melting temp. was ohad, '
/VZO. 5 el the h__'. L e e




' W 8 E671.  Tepmopunammnueckue cpoiictsa ‘He, II. OLK-
¢asa u P—T- u P-pasoBbie AHATPAMMBI HHKC K. Hof-
fer J. K, Gardner W. R, Waterfield C. G,
Phillips N. E. Thermodynamic properties of iHe. 1L
The BBC phase and the P—T and V—T_phase diagrams
below 2K. «J. Low. Temp. Phys», 1976, 23, Ne 1—2,
. 63—102 (awura.)
. OG6Cy K 1a10TCst Pe3Y.1bTaTLl Hu3MepeHil  TEMI0eMKOCTH
014 . bﬁq Cy *He mnpn wmoaspuux ofwemax V or 2045 10
f 29,71 cM3/Mo0ab B TEMIEPATYpHOM  HiTepBa.c 0,3—4° K.
Jlayo omucanie H3MepeHuil J  TPOUCLYPhl ONpEICaCHHA
- MOAAPHEIX -00BeMOB. Tloayuenibie TEPMONHAMUY. BeTiH-
Hbl 3KCTPANOINPYIOTCS 10 T-P T=0°K anasa onpexeicuns
surpomnt 8. 3asmcivocth S o7 V. ncnoab3osaia
s onpexedemist  P—T-dasosoit *  aiarpaMMbl - HitKe
9°K. V—T-nmarpavya shime 1,257K__ onpezensiach

\/}'fe 7976
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N0 paspLipaM  TEMMOCMKOCTH — Ha Tpamimue a3, HuKe
1,25°K — o cBoiicTBaM uhlCTLIX (a3 # € TOMOULbIO }30-
XOpBLl BI0ab KpHBOIl. naassemiusi. Ha atoit m3oxope obua-
py:xen Munnmym npn T=0,774°K u P—P,=8,04-10-3% at
(Po — nasaenne maasaenns npu I'=0°K), xoropwit 1aet
saxenmym na V—T-auarpamve. TloapoGHo siccaenyioTes
cpoiicta OLLK-(pasw, HanGosee JHTepecHblit  pedysrbTaT
COCTONT B HAGIIONCHHH «IPeInepexo1loli aHoMaIii» — #-
crtenenioro Bo3pacrauuss Cv B HuTEpBale 20-10-3°K
s6muan T-put maasaemns. (0S/@V)r u (9Cv/[dV)r Bcioay
OKa3biBalOTCs NoJo:KHTeabHbiMi.  TeMmepaTyphoe TmoBselc-
ume spopektusnoit T-put deGas OLK-¢pas *He u 3He oxu-
Hakoso B ToM y3KkoM uuTepBajie T i V, rae oHi cylect-

“sylor. Bu6a. 43. Y. I cy. P)Kdus, 1973, 10E852.
’ B. Axcenos

<
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85: 69164d ‘I'hermodynamic propertics of helium-3-helium-4

mixtures near Ta. Kakizaki, Akito; Satoh, Takeotyep. Phys.,

Y Tohoku Univ., Sendai, Japan). J. Low Temp. Phys. 1976,

J j - 24(1-2), 67-84 (Eng). In order to investigate He impurity
e - ,e effects on the superfluid transition, measurements were made on

the thermodn. quantities, specific heat, thermal expansion

coeffs., and pressure dependence of the A-transition temp. of 3

3He-4He mixts. and pure 4He in the neighborhood of the
‘A-transition temp. under their satd. vapor pressure. Making use

of these measured quantities, it is shown that the so-called

i Pippard-Buckingham-Fairbank relation holds for 3He-4He

(9) mixts. as well as for pure ‘He, at least in the temp. region of 104
K =|T-T,|<10-2K. Based on this, the 3He impurity effects on

.the behavior of the specific heat near the y-transition are

© discussed. "

e S G —— e —— W
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/2 B955. KpuBasi_naanjenus_reaus npu _Temneparypax:
ot 4 no 25 K. Krause J. K, Swenson C. A. The,
melting curve of helium from 4 to 25K. «Cryogenics»,
1976, 16, Ne 7, 413—414 (aura.) E :

L]
" ﬁ IMocrpoena xpupast maasiaenust He! c. ucnoas3oBanmen:
i/ A A/L. KaslopHMeTpa BblcOKOro napJenns. IlyTem comocraBienis
/ OJIyueHHBIX PE3YJbTATOB C JHT. AAHILIMH MOJYYEHO CJeA.
/{Jﬁ/gﬂmfvp-mle xpuBoil maaBienns He' o mutepsaze t-p 4—25 K:
P=17,452 T!548—20,60 [Gap]. . A. E. Boabnan

=

X 1917 N2




/ He /976

) .85: 149237v The melting cyrve of helium from 4 to 25 K
Krause, J. K.; Swenson, C. A.. (Ames Lab., Iowa State Uriv,.
"Ames, Iowa) Cryangenics . 1976, 16(7) '413-14 (En
The melting curve was detd. of ‘He at’ 4-25°K. The results
dgree with those of R.L. Mills zmd E.R. Grilly (1955) and: R.K.
rawford and W.B. Daniels (1871), but disagree with the relation
( T) wen by A.P.M. Glassford and J. i Smith (1966). The reasons

or the -disagreement are discussed.

C.A. 1976. WD, 85
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60910.4374 T 28871 . 7-5708
Ph, TC, O ///77 / - |
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Krause J.K., Swenson C.A.

The -elting qurve of helium~from 4 to<
25K, "Cryogenios™, 1976, 4B, 493414
( @HIX. ) B “Q:Q o
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96 H504. Hamepenue wymopbiM TEPMOMETPOM Temnepa-
Typul Toukn Kunewnst ‘He Klein H. H, Klempt G,

" Storm L. Mesure de la température du point d’ébulliti-
on de ‘He au moyen d’un thermométre a bruit. «11¢ Sess,.
Com. consult. thermom. Com. int. poids et mes., 1976»..
Paris, 1977, 79—82 (¢panu.)

LIyMOBEIM TEPMOMETPOM IH3Mepelia T-pa TOUKI KHMeH s

—_ ‘He.. IaTuiK-pe3uCTOpP NOOUCPEANO MOMEIIANCS B He-xpu--
/ { OCTar ¥ B COCYX TpOiinoii TOuKki BOAML. PesymbraTe or-
ACJILHLIX ONLITOB NpHBeleHb B.Trpadmu. ¢opme. Oueteny:

) BO3MOJKHble norpetunoct. Koneunbiii pesysbrar: T-pa TOy-
“ Kit kunennsi ‘He npi nopm. masnemmn 101 325 Ila paBua:
(4,22241) - 10-% K. _ IT. . Mumnuyk:

B — oy

o o
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Phyd. et 197, 25
(7) (5], 1269- #3
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88: 12040t Anomalous ion radius near the lambda transition.

«Scaramuzzi, F.;  Savoia, A.; Goodstein, D. L.; Cole, M. W.

(Lab. Spettros Mol., Com. Naz. Energ. Nucl,, Rome, Italy). J.

Phys. C 1977, 10(15), L413-L416 (‘i'lng). The shear viscosity

and pos. ion mobility was measured along the 4He melting curve

at 1.69-1.95 K, passing the A triple point. The effective ion

radius is a max. 40 mK below the tn{)le point. The result is

o explained by the presence of a normal fluid in the immediate -

/J. vicinity of the ion, due to electrostrictive increase in pressure.

T The melting curve max. shows that the X line continues into the
supercooled lig. region. _ B

2 A, LS AE
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¢/ 3b751 1. H3mepenue 3IHTPONHM CBEPXTEKY4ero re-
e Jus-4_ M ee COOTHOWIEHHE C 3JEMCHTAPHBIMH  CIEKTPAMH
Bo36yxnenus. Sudraud-Roger Monique. Mesure
de l'entropie de I'hélium-4 superfluide sous pression et
relation avec le spectre des excitations élémentaires.
Thése doct. sci. phys. Univ. Paris—Sud, 1977. III, 155p.,

ill. (dppamu.) )
HuddepenunapibiM  MaHOMETPHY. METOIOM B HHTEpPBa-
- ae 1-p 0,75—1,75 K u nasa. .1—24 Gap onpenesiensl nas..
5 mapa xuik. ‘He u :paccuutanbl 3HaueHHS €ro SHTPONMIY
(Soxc.). Tloayyentivle 3HAUCHHS CPABHEHBl C BEJHUNHAMU
suTpomuit Sp, PacCUNTaHHBIMI HA OCHOBE KPHBOIl amcnep-
cun paccesuus meiirponos. Ilpn MajbiX naBia.  pasnocts
Mexay Soxc. H Sp HEBEAHKA M TIONOKHTEbHA, C POCTOM
JaBJL. 5TO pas/uune MEHeT 3HAK M yBeqwuusactcs. Iloay-
yeHHble JaHHBIC CBf3aHBl C HAJMUHEM B3aHMOZEICTBIS

2 1903
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ST 173653q kntropy ol spperfluid helium-4 under prere. -
Sudraud, Monique; Yardquans, Erie  (Inst. Electron. .-
Univ, Paris Su(’. Orsay, }"[;)1 C. B Hebd, Seances Aco:
Serc B1977, 28:4(24), SS1=4 " (F'r). ‘The entropy of suge
‘He was measured hetweon 075 K and the \ point at jree -

’ of } and 24 bar and from bﬂ-’x“to L35 K at 3, 10, 15, :
The entropy Por ynit vol, *was pbtained using a i

)5 differentjal manomefer. The! results compare rea
about 3%) with existing dagh. - However, there is a Giszo
of up to 10% with entropjos Laled. from reliable s
Kealtoring d[sporsim!-dn(.-l o olementary exeitation
diserepapey in attribytod (o inferactions between the ex.
which'infensity as the prossure n;')p‘x‘(fu'.\lw.i that of .'u-l'ui.,:n_.'

A 7 LT
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10 B663.  Tepmopunamuucckoe YPaBHeHne jas nupie-
uuit mapos xkuakoro ‘He (npu Temnepatypax) Huxe
2,15 K. Van Dijk JTE, Harmseci H Ter, Du-
rieux M. Equation thermodynamique de la pression de
vapeur de *He liquide au-dessous de 2,15 K. «11¢ Sess.
Com. consult. thermom. Com. int. poids et mes., 1976».
‘Paris, 1977, T83—T85 (¢panu.)

C NOMOIIbIO MPeAJIOZEHHOT0 TCPMOAHHAMIY. Yp-HHS pac-

cuynTanbl 3mauennst masi. mapos kuak. ‘He npu T-pax or

0.25 no 2,15° K. IToka3ano, uTO PE3yJbTaThl Pacyera Bech-
Ma CYUICCTBCHHO 3ABHCAT OT NMPHIHMACMLIX JIHT. 3HauCHHil
cKpHITOfT TensioTh napooGpazonanus ‘He. B. I'. 1Opxun
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W us .
6 U500. TepmoauHAMHYECKOEC ypaBHEHHE JaBJEHHS ma--
pos  xmuakoro ‘He muxe 2,15°K.~Van Dijk I E,
Ter-Harmscl™H, Duricux M. Equation thermody-

namique de la pression de vapeur de He! liquide au-des-

sous de 2,15 K. «l1¢ Sess. Com. consult. thérmom. Com.

7 int. poids et mes., 1976». Paris, 1977, 83—85 ({pauw)
, B rtaGanunoii ¢opMe yKasaubl TNONpaBoulible WICHL B
/) TEPMOJMHAMHY. YP-HHI JIs BLIYHCJCHHS JaBJCHHS TapoB.

‘ skuakoro 4He B oGnactu 0,5—2,15° K, a takKe jganst ouen-
= Kif BJINSIHHS HCOMPEeNeHHOCTH B 3HAUEHHAX MPHMEHSEMbIX
xonctant. IIpom3BefeHo COMOCTaBjeHHE — PacXOenuit

MesKAy TeMmepaTypHLIMH LIKaJaMi AaBJeHHs NMapoB XKHA-

xoro 4He: BHOBb fpeasozennoil, crapoii Jlefigenckoit u

wKanoit Tsg. : — B. 1. IMuaunuyx

| &
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3 U59.  ¥amepenns mu3o6apuueckoii TennoemMkoctu 4He-
M cmeceit . He—Ill. Yarountsev V. K, Medve-
dev V. A. Mecasurement of isobarbic specific heat of
Hey and He—He, mixtures, «Cryogenics, 1977, 17, Ne 9
509—517 ‘(aura.) -

ITposoauanch H3MCPCHIIST  TEMJIOSMKOCTH TIPH  NOCTOS-
#oM jasacHun B ‘He 11 B GHHapHOM oMecH “He — 1opy.
Bogopod. Msawepemus B resmyn mposommmics 1005 i300ap
0,507; '1,502; 2,533 u 4,053 MIla mpu T-pax 15—40° K n
B1oab u3obapst 1 MTla © oGractn 15—100°K. Temo--
CMKOCTb CMeCCHl H3MCPSAJIACh TIPH 1aBJACHHSIX 0,507; 1,013;

5

2,503 1 4,053 MIla B mutepsaie T-p 15—40° K. Hceacao.

BaMICh CMCCH C BECOBEIM COAEPIKAHHEM resmst ot 10,6 jo.
98,8%. PeaysbraTsl H3Mepeniii mpoicTasacis B sie Tag-
JHIL H rpadukoB. B sKciepuMeHTax co  oMecsMil 3ape-
THCTPHPOBAHBl CKAYKH TCIIOCMKOCTH TPH mepexoae . or-
ABYX(a3uoil CHCTGMBL K Ta3y uut K kuiakocti. Iloctpoes-
Hble Ha OCHOBAHHH MOJYUYEHHBIX JAHHBIX H30TEPMLl Tem-
JOCMKOCTH B ABYX(ha3uoii 00JaCTH TOKA3LIBAIOT niciiioe:
BO3pacTaHiie TEeMJOeMKOCTH € POCTOM KOHU-HH 4He. [lo-
JYYCHHDIC SKCNCPHM.  PE3yJbTaThl  CONOCTABASIOTCH ¢
TCPMOTHHAMHY. PACYCTOM. - : 3. P.
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87: 157942¢ Mecasurement of isobarbic specific heat of
helium-4 and helium-molecular hydrogen mixtures. Yarountsev,
V. K.; Medvedev, V. A. (Lab. Festkoerper Phys.,, ETH, Zurich,
Switz.). _ Cryogenics 1977, 17(9), 509-17 (Eng). A flow
calorimeter was used to det. the sp. heat Cyoof He and He-11.,
mixts, The Cp of He was detd, ot 0.507-4.054 M7 and 15100
K. The Cpoof He -He (He wi, ratio 0106 0.985) mixts, wis detd,
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90: 13118¢ 'I{hcrmodynnmics of liquids below the Debye
temperature. Andreev, A. F. (Inst. Fiz. Probl, Moscow, -
USSR). Pis'ma Zh. Eksp. Teor. Fiz. 1978, 28(9), 603-6 (Russ).
The universality of the linear temp. dependence of the thermodn. !
properties of ligs. at temps. below their Debye temps., but above '
temps. at which the quantization becomes apparent, wag
_demonstrated on the heat _capacities of He3, Het, and H,,

G 4, 19998 42
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He

§9: 12285x Critical phenomena and the superfluid transition
in helium-4. Ahlers, Guenter (Bell Lab., -Murray Hill. N. .J.).
(Quantum Liq., Lect. Int. Sch.- Low Temp. Phys. 1977 (Pub.
1978), * 1-26 - (Kng).” Edited by Ruvalds, J.; Regge, Tullio.
North-Holland:  Amsterdam, Neth. A review with 69 refs. is
given on exptl, results (mainly on the superfluid fraction,
isobaric thermal expansion coeff., and heat capacity) of pure liq.
He near the superfluid transition temp., and the relation of these

/ ’ / results to predictions of crit. phenomena with the renormaliza=
fT/ /0 tion-group theory.. s o ST D

O, 15565, W2




/ oy
Je il
89: 152926¢ Experimental study of the equation of state of
3 helium isotopes (helium-3 and -4) in the temperature range .
/ from 3.3 K to 14 K. Bogoyavlenskii, I. V.; Karnatsevich, 1. V;
t’ Konareva, V. G. (Khar'k. Fiz.=Tekh. Inst,, Kharkov, USSR).
Fiz. Nizk. Temp. (Kiev) 1978, 4(5), 549-61 (Russ). By using
dielee. const. values measured in an ultrahigh-frequency cavity,
P-V-T data for sHe and 9He at 3.3-14 K were obtained. For
both isotopes, molar vols. were measured along 11 isotherms and

) Lk/m 6 isobars. The obtained data are i- ,ood agreement with
available results fof adjacent temp. rogitl)l\s. For 4He, }ho present

; .4 J/, results apree with those of R. W. Hill and O. V. Lounasmaa
Coenitth ~(1960) for the same temp. range.

R
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89: 186861x The specific heat of helium-{ near the superfluid
transition in a confined geometry. Chen, Tar-Pin  (State
Univ. New York, Buffalo, N. Y.). 1978, 110 pp. (Eng). Avail.
Univ. Microtilms Int., Order No. 7817018. From Diss. Abstr.
Int. B 1978, 35)_(3), 1367. e T T

(%) '
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V ') 6 E648. Ilepexon Mexay nJOTHOYNakoBaHHbiMH (ha3a-
// ‘mu ‘He. Franck J. P. The transition between the clo-
f se-packed phases of 4He. «J. phys.» (France), 1978, 39,(
‘Ne 8, collog. Ne 6/1, 110—112 (amrus.; pes. cdpanu.)

B uurepsane nasienuit or Tpoitnoit Touku (1126 Gap)

.no 3,7 k6ap uccaenosancs dasopwit nepexon mexay I'TTY-

‘u T'IK-dasamu TtBepnoro *He. T-pa nepexoma B mpouecce

HarpeBa T BCEera BHIE T-PH  Nepexoja B MNpolecce

coxqaxcpenuss Tc. TemnepaTypHbll rHcTepe3nc npespalleHHst

AT=Tp—T. yBeJHYHBACTCI C POCTOM  JaBJCHHf OT

. -0,025° K npu 1,18 k6ap nmo 0,45°K mpu 3 k6ap. Haxson
/ _muuuH ¢asosoro pasHoBecHss dP[dT  npu T-pax BBlINe
Yay 16,5° K nocrosiner n pasen 508 Gap/° K. Ilpn T<16,5°K

dP/dT HenpepbIBHO BO3PAacTacT H B OKPCCTHOCTH TPOItHOI
~ToukH npesbiwaer 2,3 kGap/°K. Surponus npespaienns
AS npu T-pax mmxke 16°K nocrosnma u pasna 4,1 mkan/
Jvonb-rpan. Ilpu T:>>16°K AS Guictpo ymenbuiaercs. Sty
ZaHHBE CBHETEJIBCTBYIOT O NMOJHOM (HJH TOYTH MOJHOM)
‘npespawenin [TIY—IHOK B o6nactu T-p mmxke 16°K.
“Buiure 3TOit T-pbl nepexof Henoauwil; npu 18,5°K crenens
-npespatienns ~25%. OCOGEHHOCTH NPEBPALICHHS YKa3H-

93'/‘//"%,/1/6 'BAIOT_HA €ro MApTEHCHTHHI Xapakrep. A. M. &)"9‘.“_“5}1‘?5
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Y2 135672r The specific heat of confined helium-4 near

e the superfluid transition. Gasparini, Francis M. Chen,
/m Tar-Pin (Phys. Dep., State Univ. New York, Buffalo, NY 14260

USA). Ta-You Wu Festschr.: Sci. Matter 1978, 109-24

(Eng). Ldited by Fujita, Shigeji. Gordon & Breach: New York,

Y. New sp.-heat measurements done on liy. He confined in

thin filims and fine cylindrical channels indicate that the

[)rcviously published results, which showed n large discrepancy

between the temp. of the sp.~heal max. ond the onset of

. superfluid behavior, probably involved a peomotric effect (esp.

C -inhomogeneitics in film thickness). Scaling arpruments, concerning
the size dependence of the sp.-heat ‘max. and its position in

/’ temp., failed to predict the values of the crit. exponents. This
can lead to the introduction of an addul. crit, length.  This

length is assocd. with the boundary between the superfluid and

nonsuperfluid regions, and its temp. dependence can be deduced

from a scaling relation involving the exponent for the surface sp.

heat. .
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90: 13094s Specific heat and phonon dispersion of liquid
helium-4. Greywall, Dennis S. (Bell Lab., Murray Hill, N. J.).
Phys. Rev. B 1978, 18(5), 2127-44 (Eng). The sp. heat of liq.
He-4 was measured with high precision at 65-850 mK and at 16
molar vols. corresponding to the pressure range to 25 bar.
Several different analyses performed on these data yield quant.
information concerning the magnitude of the anomn?ous phonon
dispersion as a function of pressure. The findings are generally
in good agreement with the results indirectly derived from
sound-propagation measurements. The sp. heat data also

/0 provide precise values of the roton parameters as a function of
pressure. ‘There is an unexplained discrepancy between these
_values and those resulting from neutron scattering measurements,
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¢ 179041y Phase transitions in two dimensioual helium-3
and helium-4. Kim, Kwang Soo. (Coll, Lib. Arts Sci,,
Chungnam Univ,, Daejeon, S, Koren). Haksul Yonguchi -
Chungnam Tachakhyo, Chayon Kibahak Yonguso 1976, "3(1),
67-62 (I'ng). The heat eapacties (C) at 0.1-4 K of 4He and IHe
fillas were obtained in statistical- mech. calens, with a pseudolocalized
model for the He atom interactions (i.c., an effective Lennard-Jones
interaction potential felt by each atom). The calens, agreed
satisfactorily with the available exptl. data, except for the obad:
omaiy i for He at very low temps, The ﬂl{v anotnaly thug
could not be explained in torms uf internt, Interactiong only, but
probahly requires a for Invalving gpin ordering or spin-spin
pairing.” R -
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/e @)l?%dﬁy' High precision measuring appargtus of heat

capacity and pressure coefficient of liquid helium-d. Okaji,
Masahiro; ~Takada, Tadushi (Fac. Sci.,,  Hokkaido Univ., |
Sapporo, Japan). Teion Kogaku 1978, 13(6), 303-7 (Japan).
A tunnel-diode oscillator is used to measure the change of the
pressure. The frequency resoln. and the reproducibility of the
oscillator for pressure measurements are I X 108 and b x 10-4,

; resp. The temp, resoln, of the system is 4 X 107 K and the-
j _measurable range of pressure change is 2 X 10 6 (¢ . 30 bar.
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89: 81081q Experimental entropy of helium-4 under pressure.
Sudraud, M.; Varoquaux, E. J. (Inst. Electron. Fondam., Univ.
Paris-Sud, Orsay, Fr.). Physica B + C (Amsterdam) 1978,
94(3), 303-18 (Eng). The_entropy of liq, 4He at 0.7-1.35 K was
measured at pressures of 124 bar, from the fountain pressure
effect and a differential manometer, operated at'low temp. and
cal'rated in situ. An accuracy of ~19 was_achieved.
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'89: 186165y Specific heat and third-sound-wave propagati

in thin helium-4 films on Grafoil. -\Vnt:’\n't:l)el,“fz\nkill?::
Yuyama, Junpei; lkushi[nn. Akira (Coll. Sci.,> Hokkaido Univ.’
Sapporo, Japan). Busseiken Dayori 1978, 18(1), 30-2 (Ja )nn):

A cryogenic system and assocd. ‘instruments are described for .
measuring the sp. heat and 3rd-sound propagation in thin films
of +He adsorbed on Grafoil. : o e :

@
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VIBYYFHIE HE:}-:HPYI‘MX MEXAHIYECKIX CBOICTB
TBEPIOI'0 He . B.J,IHMOaneHxo. ABTOpEd,
IMCCEPT.HA COUCK.Y4YeH,CTel,Kanm.hu3,-mar,
H&yK. M., I979 (U@ AH CCCP)

7(I33) 79 :
(6n6anoTexra)




’

Wﬁ /% ’777

A v

il

03: 211197¢ Series of applied programs for the calculation

of thermophysical propertics of helium-4 in 2 wide rane
of paramecters of state. Baron, A. M. (USSR). AMetoly
Rascheta Teplofiz. Svoistv Rab. Tel { Teplonositelei pri
Kompleks. Optimiz. Teploenerg, Ustanovok, [rkutsk 1974,
143-6  (Russ).  From Iw{ Zh., '1¢plnoncr/, 1650, Abstr. No,
9G70._Title only translated.____ + (
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91: 30802j A study_of the transition hep helium-4 to fce
helium-4 1A the vicinity of the triple point, Franck, J. P,
(Dep. Phys., Univ. Alberta, Edmonton, A} Can. T6G 2J1).
Chem. Phys. Lett. 1979, ,63(1), 100-3 (Enp). The transition
hep. to fec. ‘He was studied by thermal annl. from the triple
point (14.992 K) t0 159 K. The slope of the transition line,
dP/dT, increases continually from 510 bar/K at 159 K to
possibly infinity at the triple point. The transition entropy is
const. at 0.0183 * 0.002 J/mol K over this temp, range, whereas
the molar volume change varies from 0.36 mm3i/mol to possibly
zero at the triple point.  For ds. within 2% of melting, the
transition shows complicated Irreversible behavior, o
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9 19 BY6I. HccaenoBanne nepexoma r. m. y.—T. Il K. B

‘He BGamsu TpoitHoit Touksn. Franck J. P. A study

,

1%

of the transition hep “He to fcc *He in the vicinity of the

triple point. «Chem. Phys. Lett.», 1979, 63, Ne 1,100—103
, (anra.) ) e
MeTogoM TepMHu.  aHaJH3a B Ananasone Aaegx Ao
1,7 x6ap nccaenoBano Teepiodasnoe npeBpaulchne MeXAY
ABYMS MIOTHOYMaKOBAHHLIMH (adaMu T. nm. y.—T. I K. B
4He ot T-pbl TpoiiHoOit Toukn To=14,992—15,9 K. OrmeueHo
HaJH4yHe T-PHOrO THCTepe3Hca, yMeHbluaouerocst oT |1
npu 3,67 kGap no 8 MK oxono To. Haknon nnuuu pasHoO-
BecHst pasen 510 Gap/rpax npu 15,9 K u cranosurcs He-
onpeaenuMbiM BOIH3H To. DHTpONHSL mepexona cocTaBisieT
0,0183+0,002 nx (monb-K) Bo BceM T-pHOM auanasoHe.
Wamenenne ob6bema npu nepexole AV, onucako BbIpa-
weuneM AV /Vo=7,7X10-3[(T—To)/T]%3, rae Vo=

=12,22 cm3/Monb.  OOGHapyKeHo, 4YTO TNpH nnomocmx(

Gosee 12 cM®/MoJb mNpeBpallleHHe HOCHT HeoObIYHBIA Xa-
pakTep, B 4acTHOCTH, CTAHOBHTCS HEOODaTHMBIM, MOXKET
NpoTeKaTb B HECKOJbKO CTajHil, a NpH HaJHYHH OAHOH
CTafHH MOXKeT HEO’KHAAHHO YCKOPATbCS B KOHUE nepe-
xona. OGHapy:Kennble aHOMaJHH CBs3anw c 3(deKTaMH

npefnJaBIeHus. I'. JI. AnapHHKOB




’ ", 1977

y 11 E600. Teopernueckoe M onTHYECKoe wuccaepoBaHHe
IMy—TrlK-nepexona B *He ot Tpoiinoit Toukn no 9 x6ap.
A thermal and optical “sTidy of the transition between:
hep *He and fee “He from the triple point .to 9 kbar.-
Franck J. P. «Proc. Int. Coni. Martensitic Trans-
- form.— ICOMAT 1979, Cambridge, Mass., 1979». S. 1.,
430« ngGlU s. a., 306—309 -(anra.)

Tlpu T-pe Tpoiinoit Toukn (T=14,99°K) oT gapienus
R0 P=1129 G6ap no P=4 xGap MertomoMm HATA m ontuy. Me-
f (7 TogoM OT P=4 xbap mo P=9 xGap nccaeaosana «haso-
Bast juarpavMma teepaoro “He u, B wactiocts, ¢ha3zonbliii-
nepexox ['TIY—ILIK. OGuapyxen TtemnepaTypHbii rucTe--
pesnc nepexoma  mopsaka 1072° K B Tpoiioii  TOuKe,
yseauunBaiowniics 1o 3°K mpu P=9 «xGap. IIpeano.a-

raetcs, UTO NEPCXOA HMECT MAapPTeHCHTHBIT XapaKTep.
PN e, E. C._AekceeB

Bor 1950, 77
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24 B883. 3arpepaenanHe rejus npH KOMHATHO Temne-
patype M BBICOKOM faaBacHuH. Pinceaux J.-P, Mau-
ry J.-P, Besson J.- M. Solidification of helium, at
room temperature under high pressure. «J. phys. Lett»
(France), 1979, 40, Ne 13, 307—308 (anra.; pes. bpani.)

HaGnonanu nuapjedHe . H KPHCTaJJH3ALHIO, ‘fe npw
koMH. T-pe (297 K) n nasa. 115+2 Ko6ap c Hcrnogab30Ba-
umeM anmasmoit sueiiku. T, 06p., MOATBEPXKAEHO, HTO
BIJIOTH 10 YKA3aHHOrO NaBJ. (a3oBhlif MEpexoi ABALETCHA
fepexojloM MepBoro NOPsiAKa, H A0 KOMil. T-pH coxpanser-
csi HH3KOT-pHas r. L. K.— CTPYKTypa He. OGnapyxeHo
Xopolee COOTBETCTBHE SKCMEPHM. 3HAUCHH JaBJj. naasne-
sl pH KOMH. T-pe H JaBJL. TOJydCHHOTO MyTeM 3KETpa-
nossiuuy oT 2unavenus 5 K6ap no yp-HHIO Cumena. Ilox-
TBepK/JeHa BHICOKAs MJIACTHUHUCTD He npu BLICOKOM AaBJ.
H TOKa3aHo, uTo NpH 3THX YCJOBHAX K03(. npenoMyeHHs
He HH30K, MPO3PAuYHOCTb BHICOKA H BJHsHHE TPAHHIL 3epeH
He3HAuNTeJbHO; JeJaercst BbIBOA, 4UTO TB. He MoxeT Hc-
[O/ib30BATbCS B Kau-Be CPeibl, Mepelaloileii Aasi., MPH
ONTHY,  M3MEPCHHSX B YCJAOBHAX  BBICOKHX _ HaBJ.
(>100 K6ap). ; Pestome |
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‘/.// o1 l-uill(:is‘Snli«lifh-nliml of helium, at room temperature

under hinh pressure, Pinceauy, J, P Maury, . Py Besson,
JoMC (bep. Hautes Pressions, Univ, l’iurru--ol-!\inriu-(Turio.
OO Paris, 05 1'r), o Dhys,, Lete. (Orsay, I'r) 1979, 40(13),
SOT S (). Melting of e was obsd. at 297 K and’ 115 & 2
kilobars, “This value s close 1o that derived from Simon's ' -
cquation (D, W, 1. Langer, 1961), extra olated from 6 khar data,
A diamond cell used allows a study of t&w inert gases at 4-5600 K

————
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% 5 E649. KanopumeTpHyeckoe MHccaepoBatie ¢azosoro

nepexofa MEKLY MOAH(HKAUHAMH 4He' ¢ nMAOTHOYNAKOBaH-

HHIMH KPHCTAJHYECKHMH peuieTKaMi B 7HanasoHe oT TPOi-

Hoit ToukH mo 3,9 kOap. Calorin;ﬁfric study of the transi-

tion between the close-packed Oy of *He from the
_’_—________.——’—J
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triple point to 3.9 kbar. Franck J. P. «Phys. Rev. B:
Condens. Matter», 1980, 22, No'9, 4315—4335 (anra.)
IMposeneno KaJIODHMETPHY, HCC/IeA0BaHHe ITYy—T1K
" npespauwenns ‘He B o6aacty or TpOliHoit Toukn (14,992 K
. 1127 Gap) no 3882 Gap. OGuapyxkeHo cywecTnopamie.
TCMICPaTypHOrO rHCTepeslica, BesnulHa KOTOpOro Bo3pa-
$ €Tacr ¢ poctoM napackusi. IIpespawenie iocnr B3PHLIBHOIT
X2p2iTeD, UTO MPHBOAHT K CaMOOXJ1aIKACHIIO o6pasua npn
HISMEDCHHAX B mpouecce narpesa iy caMnpasorpeBy mHpu
IBMEPEHHAX B Mpolecce OXJaKmeHys. Henaerca shBon o
MapTCHCHTHOM MeXall3Me mnpespameHs. Onpepgeieno - no-
JIOJKCHHC JIHHHH paBHOBecHs Mexnay moandukauuamn 4He.
IMonyuennse gannbe me TOATBCPIKAAIOT MpPeNCKa3aHHOro
HaK/oHa JIMHHH paBHOBecHs mHa P—T-gnarpamye. ASir=
=18 Mkmx/vonp-° K, AVir cocrapaser 0,33 MM%/sonb BHI-
e 15,8°K, uo NpH NPHOJIHIKEeHHI ¥ TPOJTION TOUKe yMeHb-
aerest po myas. BuGn, 34, __B. Morython
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//? 8'Ed31.  Kanopumerpuueckoe M3yuyeHHe nepexosa Mex-
Ay nioTHoynakoBaHHbMH daszamu ‘He or Tpoinoit Touxw
no 3,9 ko6ap. Calorimetric study of the transition between
the close-packed phases of ‘He from the triple point to

39 kbar. Franck J. P. «Phys. Rev. B: Condens.
Matter», 1980, 22, Ne 9, 4315—4335 (asra)
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02: 1356550 Erratum: Specific ucat ‘xmd'ph(mnn dispersion
/% [,«,y

of liquid helium-4 [Phys. Rev. B 18, 2127 (1978)1. Greywall,
Dennis S, (USA).  Phys. Rev. B: Condens. Matter 1980, 21(3),
1129-31 (Eng). Corrections were made on the data for liq, sHe
Aue - 0.5 K) pre “ously reported (ibid. 1978, 18, 2190,

%
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//e 93: 81710b Measurements of the specific heat of liquid

and solid helium-4 in a confined geometry at low temperaturcs.

[7f Hebral, B.; Frossati, G.; Godfrin, H.; Thoulouze, D.;

/ 72¢, Greenberg, A, S. (Cent. Rech. Tres Basses Temp., CNRS, 35042

Grenoble, Fr.). Phonon Scattering Condens. Matter, [Proc. Int.

Conf.], 3rd 1979 (Pub. 1980), 169-72 (Eng). Edited by Maris,

Humphrey J. Plenum: New York, N. Y. Sp. heat measurements

were made on liq. and solid «He at 100 mK to ~2 K. The Dcbye

temp.-was detd.  The effect was studied of confined geometry on
_liq. ﬁeat_»cvgpagity. No supersolid transition was obsd. .

(4)
O
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./ 93: 210475¢ P-V-T and sound-velocity datn for fluid

helium-4 in the range 75 to 300°K and 2 to 20 kbar.

Liebenberg, D. H.: Mills, R. L.; Bronson, J. C. (Los Alamos

Sci. Lab., NM USA). Report 1980, LA-8243-MS, 5 pp. (Eng).

Avail, NTIS. From Energy Res. Abstr. 1930, 5(16), Abstr. No,

26184,  Simultancous measurements were m de of static®

/’7 pressure, vol., temp., and sound velocity in 4He flui at 75-200 K
/"‘ Y and 2-20 kbar. The 670 data sots along 14 different isotherms
are rresented so they are available for developing equations of

state Discussions of the equipment and procedure, accuracy and

opment are referenced in

pr_eci:aion, and equation-of-state devel
- this repart but are presented clsewnere

Ot AGFO. T3 v 2
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93: 138098q Lquation of statec and melting propertica of

helium-4 from measurements to 20 kbar. Mills, R. L,;

Liebenberg, D. H.; Bronson, J. C. (Los Alamos Sci. Lab., Univ.

California, Los Alamos, NM 87545 USA). Phys. Rev. B:

7 Condens. Matter 1980, 21(11), 5137-48 (Eng). The pressure,
4 ﬂ:«é-f ’ vol., temp., and ultrasonic longitudinal velocity in fluid 4He were |
¥/ measured simultancously at 75-300 K and 2-20 kilobars. The
%F.g//// . data were fitted to a Benedict-type cquation of state, from
/ which various thermodn. quantities were caled. From 75 to 97
“ K, the measurcments extended into the solid region, yiclding
values of the melting properties and new consts. for the Simon
[) A 5 melting equation. The Lindemann relation was used to det. a
/ o Debye ivinp., from which the ultrasonic transverse velocity of
solid 4He was estd. The melting entropy was analyzed to det.

(@2 _the contribution due to disordering of the atoms.

L.A-1950, 93, MY
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4/ (M/ 4 E472. Mnasnenne *He NpH KOMHATHOIi Temneparty-
e pe. Melting of ‘He al Ttoom temperature. Pincea-
ux J. P, Besson J. M. «<High Pressure Sci. and Tech-
nol.” Proc. 7th Int. AIRAPT Conf, Le Creusot, 1979.
Vol. 2». Oxford e. a., 1980, 605—608 (anra.)
PaspaGortano opHruHanbHOC YCTP-BO /s 3aNOJHEHHS
KaMmepnl BLICOKOTO AaBJeHHS € aJIMa3HBIMH HAKOBaJbHSMH
NpH KOMHATHOINl T-pe XHMHYECKH HCAKTHBHLIM ra3oM (uan
CMCCBIO ra30B), NPEeNBAapHTEJLHO CXKATHM [0  JaBJeHHs
~2 KGap. C moMowpio 3TOro ycTp-Ba OnpedescHo nasje-
7/;7 ! IO Hie naasaenns *He npu_1-pe 297+0,4° K. CooTsercTBylo-
m Liee aapJjenHe paBHo 115+2 kGap u xopouwo coryacyercst
/ "¢ aMmupuu. ¢-noit Caiistona aas KpHBOJi nuaBnenus 4He,
oTHOCAUEHC K 06/aCTH 3HAYHTENbHO MEHBIUHX NABJICHHIL.
IMonyepKHBaeTCst TEPCNEKTHBHOCTh OMHCAHHOrO MeTona st
HCCielOBaHHIl (H3HY. MapaMEeTPOB KHAKHX H .razooGpas-
HBIX B-B NIDH OYeHb BBHICOKHX mJOTHoCcTX. OTMevaloTest
NPEHMYIUCCTBA TBEPAOrO Telst KaK HHEPTHOLN, mJacTiy-
HOIt CpeAbl A/t Nepefayt BHICOKOTO AaBJcliis B YCJIOBHSIX,

_ 7 KOrla oGLIuNbie BOAOPOACOAEPIKAlLHE CPEH  CTAHOBSITCS
¢-/\/ //‘/ H3JMUINC _ XHMUYCCKH  aKTHBHBIMH. __A C.
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V92: 170289t Heat capacity of liquids and dcnsc gases at
low temperatures. Stishov, S. M. (Inst. Kristallogr., Moscow, .
USSR). Pis'ma Zh. Eksp. Teor. Fiz. 1980, 31(5), 272-5 (Russ).
Based on the classical model of particles with pair interaction
and by assuming a simple binary correlation function, an
equation is derived which describes the heat capucity, Cy, of +He -
above A point. The theor. results agree with known exptl. data.

)

| O
LA /980 FK wdo



/ / ¥ | | A0
£

v) 12B754. K Bonpocy O TEMJI0EMKOCTH KHAKOCTEN H
MJIOTHBLIX ra3oB NpH Hu3kux —rtemneparypax. CTH-
mosn C. M. «[Ticema B )KITd», 1980, 31, Ne 5, 272—275

Tokasano, uto mosefeiHe Temnoemkoct CoHet mpn
7-pax, NPEBHULAIOUHX T-Py  KBAHTOBOrO  BHPOXNCICHHA,
MOKeT ObiTh OMHCAHO Ha OCHOBE KJACCHY. MOJENH HacTHI

¢ mapHbLM B3auMojeiiCTBHeM IpH ‘TIPOCTHIX TIPEeINoNoNKe-
( Wj _HHAX O Bije OHHAPHON KOPPEIAL, DYHKUHH. _Pesiome

O
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9 b702. Tennoemkoctp ‘He u cmeceit 3He—*rHe BOGJH-
31 A-TOYKH: NMpPOBEPKA YHHBEPCAJBHOCTH KPHTHYECKOIl 9KC-
MOHEHTHl H AMILVIHTYLHOrOo- OTHOWEHHs; Halaonenne ad-
(dekTa KPHTHYECKOro — TPHKPHTHYECKOro Kpoccosepa. T a -
kada Tadashi, Watanabe Takashi. Specific
heat near the lambda point in 4He and 3He—*He mixtu-
res: test of universality of the critical exponent. and the
amplitude ratio, and observation of the critical — tricri-
tical crossover effect. «J. Low Temp. Phys.», 1980, 41,
No 3—4, 221—241 (aura.):

B Tt-puom mmtepsane 3-10-°<|T—T, |<10-*K npu
IaBJ. HaCHII[. Mapa H3MepeHa TemioeMKocTbh uucroro *He
n 6 cmeceit *He—*He Bmioth 10 moabhoii pomn *He

X =0,545. KpHT. OSKCHOHEHTHl Oy Il Cg BAOAb JHHHH

O =0’ rne ®=p;—y (pasnoctb xuM. IIT) He 3aBucar
or X g0 X =0,545. Ecan npHHATb BO BHHMAHHE TePMBI
’

Gonee . BLICOKOTO  TNOPSIAKA,  SKCHOHCHTA aw(=a®
He  3aBHCAT oT X




R0 X =0,545. Bemnuuum “&» u Ap/Ag paBum coors,

—0,023 1 1,090. ddexr KDHT. —Tpukpur. KpoccoBepa
+ Habmonxanca npy X = 0,515, i 6muxaiimag x KPHT. obnacrti

Tpanuua o6racri Kpoccosepa pacmonaranacs mpu 0/T, =

=(1—2)-10-4, rpe 8—paccrosnie IT—T“ BIOIb NyTH

O=,. 3ra BeJIHYHHA Xopouo COrNIacyercs ¢ JgaHHbIMH

Pugens y ap. Ilpn X =0,439 OTMeueHHblT  3ddexr

He Habmogancs. Pesiome
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“ui: 74734w  Ultrasonic studies of phase transitions. Elbaum,
C. (Dep. Phys. Met. Res. Lab., Brown Univ., Providence, RI
02912 USA). JJ. Phys., Collog. 1981, (C5-Pt. 2), 855-66 (Eng).
The topics reviewed with 19 refs. include: theor. representation
of phenomena assocd. with 2nd-order phase transitions (mean-field
theory, sealing, universality, renormalization-group method); and

—
/-t»z" altrasonic studies of the superfluid transition of lig. *He. = __
)
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/96: 110543u Approximation of P-p-T data ncar the critica)

point of helium-4 by a new cquation of state. Kukarin, V,

I.; Martynets, V. G.; Matizen, E. V.; Sartakov, A. G. (Inst.-

Neorg. Khim., Novosibirsk, USSR). Fiz. Nizk. Temp. (Kiev)

~ W wm <1981, 7(12), 1501-8 (Russ). The P-p-T data of He near the

) crit. point are approxd. by a new equation of state which takes

into consideration the asym. of real ligs. and their nonasymptotic

behdvior in departing from crit. point. The factors of the

- V - 7— equations describing the asym. and nonasymptotic behavior are’

significant on confidence level 0.99. The results’of approxn. are-
compared with data by other authors.

O
C.A./1958, 96 N/y.
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! 95: 12928h Thermodynamic properties of fluid helium-4
in the 75 to 300°K and 2- to 20-kbar range. Licbenberg, D.
H.; Mills, R. L.; Bronson, J. C. (Los Alamos Sci. Lab., Los
Alamos, NM USA). Report 1980, LA-8250-MS, 31 pp. (Eng).
Avail. NTIS. From Energy Res. Abstr. 1981, 6(5), Abstr. l\fo
1] 6686. New pressure, vol., temp., and sound velocity measurements
i on ‘He at 75-300 K and 2-20 kbar are reported. Vol., sound
. 7‘ O  vclocity, thermal expansivity, heat capacity at const. pressure,
) the ratio of sp. hecats, adiabatic compressibility, and molar
entropy were caled. from the cquation of state. Computer-drawn
graphs of the isothermal pressure variation of these quantities
are presented and the precision.of the fits to the data is
discussed. Comparison with other measurements is described in
the limited region of overlap, i.c., at less than 10 kbar and near
room temp. : PN

®
C A 1881, 95 KL
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99: 164308b Determination of van der Waals equation constants

by the statistical treatment of thermal data in tho supercritical.

region as illustrated by helium-4. Kuznetsov, V. N. . (USSR). 7.

Mosh. Energ. Inst. 1982, 575, 122-5 (Russ). The consts.-(a and b)

of the van der Waals equation of state were detd. by treating P-p-T"

exptl. data by the least-squares method by using the Legendre-Guuss

criterion.  An algorithm for the calen. of @ and b is presented.,

Culens. for 4He (based on)dulu: 20 = T < 200K, 05 < P <200 bar,’

; _ and 0.1 < p < 190 kg/m?) give a = 161.77 N.m4/kg2 and b = 0.0036
Z'/) LL@ m3/ k. i : /- L ;

COemosipesee) o
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6 E602. ~ Kpusag naasnenns ‘He npu BLHICOKMX nas-;

/&L&/&Z Nl QI - . 7599 /9£4
q

/

aennsx. High-pressure melting curve of ‘He. Loubey-"
re P, Besson J. M, Pinceaux J. P, Han-:
sen J. P. «<Phys. Rev. Lett.», 1982, 49, Ne 16, 1172—1175 .
(anra.) ;

TTpoBenens npeuu3HOHHble H3MEPeHHS KpPHBOI NJaBie-
wust P(T) teepmoro ‘He npu T-pax T ot 220 mo 360 K
(raBnenuax P ot 8 no 16 ITla). Ucenenosanach xopoiio
TEPMOCTATHPOBAHHAsl a/iMa3Has KaMepa C pYGHHOBHMH
BKJIaJblIIAMH, TMO3BOJNAIOUIHMH OCYIUCCTBASATh BH3yaJbHHE
Ha0JIIOJCHHA TIOBEPXHOCTH pasfesa TBepJoit M KHMIKOH
$a3. OGHapyxeHO- CYLCCTBOBAHHE XOPOUIO BHPAXKeHHOro
H3JI0Ma Ha KpHBOli muasneHHss npy T=299K u P=.
=11,656 TTla. [lpegnonaraercss, YTO 3TOT H3JOM COOTBET-
CTBYET TPOIiHO{l TOYKe, B KOTOPOH TBEPAMIT resuit nepe-
XOJAHT H3 TPAHEUEHTPHPOBAHHOII B OGBEMHOLEHTPHPOBAH- |
ilylo ¢asy. B nosb3y Takoil BO3MOXHOCTH CBHAETEJbCTBYET |
OUEHKA OTHOCHT. CKayKa TJOTHOCTH Tpepaoro He B jam-_

@. /983, L&, v6




Hoil TOUKe, BHIMOJIHEHHAst HA OCHOBe yp-nus Knanefipona —
Kaaysuyca. Hume TpoiiHof TOUKH (opMa KpHBOA m.iaB-
JNeHHS1 TOJHOCTBIO COOTBETCTBYET KPHBOfi, pacCuHTaHHOM
BapHall. METOOM C HCIOJB30BAHHEM MOAH(HIUHPOBAHHOrO
napHoro mnoTeHuHana B3aumogeficrsus atomos ‘He, mpex-
noxennoro Asnsom u ap. (Aziz R. A. et al. «J. Chem.
Phys.», 1979, 70, 4330). e
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97: 203364x Iligh-pressure melting curve of helium-4.
Loubeyre, P.; Besson, J. M.; Pinceaux, J. P.; Hansen, J. P.
(Univ. Pierre et Marie Curie, F-75230 Paris, I'r.). Phys. Rev.
Lett. 1982, 49(16), 1172-5 (Eng). The melting curve P(T) of
4He was measured at 220-360 K (8-16 GPa); it exhibits a
well-defined cusp point at 209 K and 11:65 GPa. The cusp,
together with ests. of the relative vol. changes, points to the
existence of a triple point and a new high-pressure phase in solid
4He. The melting curve below this point is accurately fitted by
theory on the basis of a modified R. A. Aziz et. al. (1979) interat.
potential. - & F FENPRNENE L LN oo R i me e

c.4.1988 97 wiy ®
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1 E505. Kpusas nnasaenns H (a3n BHCOKOro napje-
Hiust ‘He Boiwe 10 T'a, Melting clirve and Righ pressure

PMases of ‘He above .10 GPa. Loubeyre P, Pin-
ceaux J. P, Besson J. M. «High Pressure Res. and
Ind. 8 AIRAPT Conf., 19 EHPRG Conf.,, Inst. Phys.
‘Chem. Univ. Uppsala, 17—22 Aug., 198]. Proc. Vol. 1».
Uppsala, 1982, 358—360 (aura:) , .

B sueitke Bricokoro paBienus C aTMa3HBIMH HaKOBaJp-
HAMM HecaenoBanoch ¢asosoe mosemenie *He B anamazo-
He' naBaenuin 10+17' I'[la TMPH T-pax ot 260 go 360 K.
ITonyuena xpusas naasneuug ‘He, neckoabko pacxomse-
masics ¢ yp-Hiemw CHwmona. B HHTepBane 1013 Il
Habmonancs  TBepRODa3oBLIY nepexor  us K- g

[IY-ctpyxrypy, KOTOPHI{  6bl1 0GHapYKeH panee nph
1_T'Ma. AN . .

- Konovujinep



7 5 1104.” M3Mepenue TenI0EMKOCTH C BBICOKHM pa3pe-
wenuem BGau3n Jam6pa-nepexopa. High resolution heat ™\

capacity measurements near the lambda-transition.

Chui T. C. P, Lipa J. A. «75 Jubilee Conf. Helium-4,

St. Andrews, 1—5 Aug., 1983». Singapore, 1983, 206—(>°

207 (aura.)

B wuntepsane T-p |T—Ti|<10-¢ K (Tp—T-pa A-mepe-
X0aa) NpOBefeHH MpEUH3HOHHEIC H3MEPCHHS _TEMIOeMKO-
ctu B .kuaKoM 4He. Onucan KanopuMmeTp, B KOTOPOM MeJ-
@i KamCpa o0pasla NOoMellaach Ha CNelHaNbHON H30Js-
LHOHHOI TIaThopMe € CYNMOPTAaMH M3 HepiKaselollei cTa-
au. OTHOCHT. HM3MeEpEHHS T-pbl MPOBOAHIHCH C IOMOLUbIO
TepMOMeTpa M3 MapaMari. COMH C BBICOKHM paspelleHneM,
HccnenyeMblit reanit 3amonnsn o6beM B BHJIE KOJbLEBOro

/ 3a3opa ¢ BuicoToil h. Mcnonb3oBanuch siuciiku ¢ h=3 MM
H h=0,3 MM aas TOro, yTo6bl MOXKHO OHJIO y4eCTb BJHS-
uHe rpasuTtanuoHHoro sddekra. ITonyuyennbie . sxcnepuM.
pe3y/bTaThl OKa3aJHCb B XOpOIIeM COIJIaCHH C MpejcKa--
3anneM Teopun: a=a’=—0,0138+0,0025; A/A’=1,057+

. /985. /g +0,04; B—B’=0,1%+83, rzae, a, a’, A, A’, B, B’—coor-
@. / ) BCTCTBYIOLLHE KPHTHY. HHACKCH H K03(}., XapaKTepH3aylollue

N 15-’ - TEMNEpPaTypHYI0 3aBHCHMOCTb TCMJOGMKOCTH BHIUE H HH-
JKe A-nepexoja. 3. P.
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r 9Y9: 164838z Properties of monolayer solid helium and its
melting transition. Ecke, R. E,; 1lash, J. G. (Phys. Dep., Univ.
Washington, Seattle, WA 98195 USA).  Fhys. Rev. B:  Condens.
Matter . 1983, 28(7), 3738-52 (Eng). High-resoln, heat-capacity
measurements of ‘He adsorbed on exfoliated graphite were made on
the incommensurate solid phase and its melting transition. : The
characteristics of the solid and the melting peaks resemble earlier
measurements on Grafoil but the results reflect greater uniformity of
the present substrate, higher exptl. resoln., and detailed substrate '
characterization. For temps. T < 0.06Tpeax the Debye temps. are
independent of T, with values approx. equal to previous results, In

j the range 0.06Tpeak < T < Tpeak, the heat capacity is increased by an
exponential contribution attributed to the thermal activation of
vacancies or dislocation pairs. Activation energies of the defects
depend on d., and range from 20ks to 27kp, in close agreement with
NMR results and with ests. obtained from some computer~simulation
studies. Peak temps. are lower than the melting temps. predicted by
the theory of dislocation-mediated melting. Substrate characterization
indicates varintions in binding energy of 3.4 X 10-4. These variations
cause appreciable broadening of the melting peaks. The exptl. peaks
lare consistent with a 1st-order melting transition. - :

¢.A /983, 99 nd0 "
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5 H102." [flepcnekTHBB ~  BBICOKOTOYHbBIX H3MepeHHit
[cBoOiicTB reausi] BGAM3M AsMORa-nepexoaa B KOCMHYECKOM
npocrpanctee. Prospects for high resolution measure-
ments near the lambda-transition in space. Lipa J. A,
«75 Jubilee Conf. Helium-4, St. Andrews, 1—5 Aug,,
1983». Singapore, 1983, 208—209 (anr.1.)

Coobuaetess 0. xofe pa3paGOTKH NPOrpPaMMBI  KOCMHY,
SKCMEPHMEHTA 10 - H3MEPEHHIO TeMJOEMKOCTH KHAKOro *He
BOJH3H A-nepexoia ¢ paspelienneM no T-pe Ha ypoBHe
10-1—10-1 K. Takoe paspemenne AOMKHO MO3BOJIHTh
) NOJONATH K- A-TOYKe Ha paccTostiie <<10-10 K, yro pe-

BO3MOXKHO B 3CMHLIX YC/IOBHSIX, BBHAY DPasMBITHSI A-epe-
Xoaa B nose TsxecTH. OTMeyaercsi, YTO COOTBETCTBYIOLLHE
"CHCTEMBl H3MEpCHHSl H CTAaGMJH3AUHH T-Pul yXKe CO3JaHbl
H NpPOULMH YCMEWHbIC HCMLITAHHA. DKCNEPHMEHT NAaHHpY-
LTc oCylecTBHTb B Kohue 80-X rogos. A. C.

ch. /985, /8, NS
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101: 177736z Study of the c\(,untlon of state of helium-4 in the
near-critical ran”e. Petrov R.; Kvasov, 1. S.; Kolomiets, A, M.
(USSR). Nauch Mosk, .m'rp.' In-t 1981. (l()) 2045 (Rusas).
F‘mml Ref. Zh., Khim. 1984, Abstr. No. 1682304, Title only
translated. ;

/74
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103: 12275h Correction to the thermodynamic pntential for
helium-4 at T < T.. - Arispe, J; “Alonso, V. (Fae. Cinne., Uniy,
Cent. Venezuela, Carncas, Venez. 1020),  Aeta Cient. Venes, 1984,
35(3-4), 184-94 (Span). For low-, enscous He at temps, below the
superfluid transition temp, (T%), the Bogolyubov pairing theory wna
used to obtain correction terms (in diagrammatic representationa) to
the statistical thermodn. potential (Q, in the partition function),
arising from interat. interactions. The cor. {1 was then used to obtain

" relations for the pressure, entropy, and heat. capacity. 3. Grunhut
! s L

e A 1985, /03, v 4
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2B3003 Hden. Ta6auun peKOMEHAYEMBIX CrPaBO4HBIX
nanubiX. KosdHuueHT TenaonpoBoaHOCTH reausi-4 npH
Temnepatypax or 5 a0 20K u Aasaenun ao 2,0 MIla.
Yepueena JI. U, )Xyse B. B, 3y6kos I. E;
Beec. #.-n. mentp TIoc. cayx6bl cTaHAapT. CNpaBoy. JaH-
uux. M., 1984. 44 c. Bubauorp. 11 wass. (Pykonuch gem.
B BHHUKH 15 asr. 1984 r., Ne 204xk—84 [en.)

TIpuBenenbl 3KCHepHM. JaHHBIE 1O  TEMJIONPOBOJHOCTH
rejus, TMoJyueHHBle Ha JBYX YCTaHOBKAaX MeTOAaMH KOaK-
CHAJIbHBIX LHJIHHADOB H  MOJEPHH3HDOBAHHONO TOPH3OH-
TaJbHOro miaockoro cios. Ha Tpex u3oTepmax wuamepena
TEMJIONPOBOAHOCTb TeJHsl B OKOJNOKPHT. oGaactd. Iloay-
yeHHbe 3HaYeHHS OMHCLIBAIOTCA HAa KPHT. H30XOpe CTemeH-
Hoil 3aBHCHMOCTbIO ¢ moxa3arteseM 0,92, Bosmoxnas mo-
PpelHOCTb BHe ©00.1aCTH MaKCHMYMOB He npeabiluaer 3,2%,
B oGnactiH MaxcumymoB 36,2%. Paccunrana TaGauua Bh-
POBHEHHBLIX MO TlapaMeTpaM 3HaYeHHil TelIONpPOBOIHOCTH,
IpoBeaero cpaBHeHHE TONYYCHHBIX AAHHBIX C H3BECTHHMY
SKCMePHM. H PAcYeTHHIMH JaHHHIMH, TaGaHuMm aTTecTosaky
B Kay-Be PEKOMEHIYeMBLIX CNPAaBOHYNX JaHHBIX 22 Mapra
1984 r. Perucrpau. movxep I'CCCH P 75—84.

Asropedepar-
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102: 32439r The helium melting curve and the linkage of
fundamental constants, pressure, density, and mass. Van
Degrift, Craig T. (Temp. Pressure Meas. Stand. Div., Natl. Bur.
Stand., Washington, DC 20234 USA). NBS Spec. Publ. (U. S.)
1984, 617, 457-9 (Eng). A review with 20 refs. is given on theor.
and exptl. aspects of using the melting curves of ‘He and 3He to
obtain new pressure stds., and using these pressure stds. to obtain

,C/WM new relations between fundamental consts. and d. or mass,

@
CA 1585 1% nY
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) .5HU3l. O BO3MOXHOCTH ONHCAHHA TEMIOEMKOCTH - re-
JHs-4 HA HEKPHTHYECKHX M30XOpaX CKEeMJIHHrOBCKHMH 3a-
BHCHMOCTSIMH C MOMOLIbI0 CNIHHOAAJbHOW KpHBOil. Bes-
sepxuit Il. I, Mapruren B. I'., Matuszen 3. B, Ky-
kapun B. ®. «Temynopus. MeractabGHJ. XKHAKOCTEH B CBf-
3H C SIBJEHHSIMH KHNEeHHs H Kpucrauuu3. Tes. poka. Beec.
cosel;d, CeepaJosck, nos6., 1985». Csepasosck, 1985,
19— ) '

ChenaHa NONBLITKA MOJYYHTb YP-HHe CHHHOAAJH, HCXOAS
H3 napaMeTpHY. yp-HHs coctosHHs Ckoduama. Beischeno,
YTO 3TO yp-HHe BMECTO CIIHHOJAAJH JaeT JIHHHIO TOYEK BO3-
‘BpaTra, fABJAIOWLYIOCH aHAJOroM CMHHOAAMH. YD-HHe 3Toit
JHHHH GJIM3KO K aNnnpoKCHMAalHH CMHHOAAJH no OHJIHNNO-
By. O6Gpa6GoTKa JaHHHIX MO TemJoeMKOCTH AJas ‘He mue
103BOJISIET CAeJaTh BLIBOJ O BO3MOXKHOCTH ONHCaHHA C,
Ha HEKPHTHY. naoxopax CTeNeHHbIMH (-1aMH MacuTa6HOMN
TEOPHH. LTI o,

ch./986, 15, "5
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-. _ 8HI18., Hosue ypasuenns nasaenus napa aas ‘He
SHe: New vapor pressure  equations for ‘He and SHe.

Rusby R. L. «J. Low Temp. Phys.», 1985, 58, Ne 1—2,
203—205 (amra.) . _
- Ilonyueno noBoe yp-uue AAS AaBJCHHS HaCHIIEHHOro
napa xuaxoro ‘He s  wnrtepsane 1-p 0,5—5,1953 K 8-
. . . HCNpaBJeHHOIT TeMnepaTypHoil WKase, npuusToit B 1976 T
i Ananornunoe yp-uue moayyeno gas 3He npH T-pax ot 0,2,

/0/ = mo 3,3162 K. Ilpusenena takxe ¢-na nepecuera napue-
HHSL OT TNOKA3amillii PTYTHONO TEPMOMETPA B MM PT. CT. K.

JaBJCHHIO B NaocKa.sXx. u_.rj_:l._ﬂgzggcmﬁg

G2 /385,18 NS | )
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 102: 101035v Now vapor pressure cquations for helium-4 and
helium-3, Ruslg/, R. L. (Div. Quantum Metrol., Natl. Phys. Lab.,
Teddington/Middlesex, UK). J. Low Temp. Phys. 1985, 58(1-2),
203-5 (Eng). Attentlon is drawn to a new vapor pressure equations
whith have been derived for 4He and 3He in terms of the Provisional
0.5 to 30 K Temp. Scale (EPT-76). These equations should now be
used in place of the Ts table for ¢He and the Ts2 equation for 3He.

Although the EPT-7G extends only to 0.6 K, the new 3He equation is
valld downto 02 K, -« - . :

0.A.1955, oy, w %
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,“.‘36:91249j A determination -of thermodynamic temperatures

i’-i measurements of ‘the sccond virial cocfficient of helium-4-

iween 13.81 K and 287 K using a constant-volume gas
Wrmometer., Kemp, R. C.;. Kemp, W. R. G.; Besley, L. M. (Div.
43l Phys,, CSIRO, Sydncy, 2070 Australia). Metrologia 1986,
.4‘2).61-86 (Eng). The construction of a const.~vol. ras thermometer

7 we between 10 end 300 K is described. Thae thermometer

“iures gas-flow temp. control and the capability for continuous

Sealion. Relative PV isotherms giving values for thermodn. temp.

and the second virial coeff, for 4He were mensured at 27, 43, 54, ~68,
and 84 K referenced to 20 K on NPL~75 and at 172 K referenced to

273,15 K

c.A./98%, (06, NI %
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~104: 56743c Phonon calculations of thermodynamic properties
of solid helium above its high-pressure triple point. - Loubeyre,
P.;". Levesquo, D.; :Weis,. J. J. < (Univ. Pierre Marie Curie, 75230
Paris, Fr.).-: Phys.. Rev. B: - Condens. Matter 1986, -33(1), 318-23

- (Enti ,~ The gelf-consistent phonon theories are applied to the calcn.

ﬂ . M , of the high-d. phase diagram of ‘He. "Inclusion of cubic anharmonic
correction terms brings the theor. phase diagram into agreement with
the exptl. phase diagram.® -~ -~ .~ oo . 0 - x =

@
¢ A 1986, 104, w8
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3 q 7 105: 233350r The specific heat of dilute helium-3-helium-4
) = C mixtures measured with a second-sound Helmholtz resonator.
Van der Zeeuw, H. C. M.; Mudde, R. F.; Van Beelen, H.
(Kamerlingh Onnes Lab., Rijksuniv. Leiden, Neth.). Physica B+C
(Amsterdam) 1986, 142(2), 187-99 (Eng). A method of measurin
the sp. heats of superfluid ‘He and dil. 3He—4He mixts. is described.
Sp. heat data were derived from the measured resonance curves for
the temp. amplitude in a second-sound Helmholtz resonator. The
nature of the losses that govern the shape of these curves, need not
be known for the anal. The applicability of the method is first
demonstrated by a series of measurements on pure ‘He at 1.4-2.0 K;
the results are in good agreement with existing sp. heat data.
Measurements performed in the range from 0.93-0.7 K on 2 mixts. of
molar concns. X = 6.0 X 10-3 and X = 8.5 X 10-3 are presented.

e - @4 (4)

4. /986, /o5 w6
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111: 844831 Isotopic «hift in the melting curve of helium: a

path integral Monte Carlo study. Barrat, Jean Louis; Loubeyre,

Paul; Klein, Michael L. (Lab. Phys., Ec. Norm. Super. Lyon, 69364

Lyon, 07 Fr.). J. Chem. Phys. 1989, 90(10), 5644-50 (Ing).

The path-integral Monte-Carlo method was used to est. the

difference in the melting pressures of 4He and 3He. Thermodn. and

, » structural propertics of both isotopes were computed by using an

§ ﬁ;/‘t(, effective pair potential. At low temp., calens. predict the lighter
isotope has the higher melting pressure in agreement with exptl

M M/M/f . data. The melting curves of 3He and tHle intersect at ' ~ 100 K.

3 4
9" @
0.4-1989, I, w10
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24 B3040. H30TONHBII CABHr B KPHBHIX TJIABJEHHs Te-

JIHA: HCCAENOBaHHE NMYTH HHTErPHPOBAHHA MO Meroni Mos-
e

te-Kapao. Isotopic shift in the melting curve of helium:
A path integral Monte Carlo study / Barrat Jean-Louis,
Loubeyre Paul, Klein Michael L. /[ J. Chem. Phys.—

1989.— 90, Ne 10.— C. 5644—5650.— Anru.

Ouenena pasiocTs Aapa. naapaetns AP ‘He u 3He.

.C ucnosnb3oBanHeM 3d¢exTiusHoro maproro IIt ans B3am-

MOZefiCTBHA MCXKAY AaTOMaMH TeJHs PaCCYHTAHH TaKxKe
CTPYKTYpHHE H TEDPMOJHHAMHY. CB-Ba OCOHX H30TOMOB.
IOna  T-pHOi  3aBHCHMOCTH AP moayuyeHo yp-HHe
AP(KGap)=8,05-10‘2+2,2-10‘3 T—2,7910"5 T2. Pacye-
TH MpPCACKA3bIBAIOT, YTO NMPH HH3KHX T-pax JerkHit H30Tom
HMeeT GoJee BHCOKOe AaBJ. MJABJCHHS B MOYTH . KOJHY.
COT/IaCHH C 3KCnepHM. JMT. aaunbMu, Haiinewo, urto xpu-

puie naasnenns 3He n ‘He nepecekarorcs npu Ta100 K,

- -~. el P T Carnros
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116:159161p Low-temperature heat- capacity of helium-4
films in Vycor. Chan, M. H. W.; Firtello, D; Gillis, K. A
Mukherjee, S.. Wong, P. Y. A. (Dep. 53 ., Pennsylvania State
niv., University Park, PA 16802 US‘ . NATO ASI Ser., Ser. B
N1, 257(Excitations in Two-Dim .s. Three-Dimens. Quantum
Fiuids), 301-9 (Eng). Precision h- . capacity results of thin ‘He
{'ms adsorbed in Vycor are presented. The authors found a sharp
beat capacity peak” at the superfluid transition and evidence of
monolayer completion. The temp. dependence of the heat capacity

in various coverage regimes is analyzed in terms of one and two
dimensional excitations, P b ebvind ¥ ik}

C.A. 199, 1le, N
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116: 67495x Heat capacity of fluid mopolayers of helium—{.
Greywall, Dennis S.; Busch, Paul A. (AT and T Eel! Lab., Murray
Hill, NJ 07974 USA). Phys. Rev. Lett. 1993, 67(25), 3535-8 (E=x;.
The heat capacity of 4He adsorbed on graphite kas beea previsey
measured over a fine grid of coverages for temps. extending down to
100 mK and for coverages up to five at. layers. The data indicate:
that the two—dimensional liq. is self-bound i1 each of the first three
layers with an areal d. of about 0.4 atom/ A% There is also evidence

suggesting that this liq. undengoes a Kosterlitz=Thouless transition.

C.AL9%, U 1§
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* 8SC-Cryo-Note-92-7; Order No..

. another. From this eompilation t

1992

119: 189646e Tables of thermodyhamic properties of helium
magnet coolant: Revision A. McAshan, M. (Supercond. Super
Collider Lab., Dallas, TX USA). Rebort 1992, SSCL-131-Rev.A,’

92019098, 104 pp. (Eng).

Avail. NTIS. From Energy Res. Apstr. 1992, 17(10), Abstr. No.:
28787. The most complete treatmentiof the thermodn. roperties of
helium' at the present time is the, monograph by R K;cCarty:
*Thermodn. Properties f Helium—4 ffom 2 to 1500 13 at Pressure to '
f. Data, Vol. 2, page 923-1040
e of data on helium is examd.
by an equation of state.
) covering different regions '
ransition from one region to
ther with correlations fo the
transport properties of helium was pfiblished the well-known NBS'
Tech. Note: * engggh)i. Properties pof Helium-4 from 2 to 1500 K
with pressures to 1000 Atm®, Robert B. McCarty, US Department of .
Commerce, National Byreau of Stds. Fech. Note 631 (1972). This is "
the std. ref. for helium ¢ryogenics. N 1 tables cover a wide
range of temp. and pressure, and s afconsequence, the no. of points'
tabulated in the ion -of the singl phase coolant for the SSC
agnets are relatively fpw. The presfnt work sets out to cover the
range of interest in more detail in § way that is consistent with
NBS-631. This new tahle is essenti !ly identical to the older one

and can be used as an ayyillary to it. ,

108 Pa®, Jornal of Phyy and Chera.
'(1973). In this work the complete ra
and the P-V-T surface is descrit
consisting of three furnctions P(r,
together with rules for making the

a.
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122: 144037c Thermodynamic properties of He-4 at low tem=
peratures. Abramenko, T. N. (Inst. Prikl. Fiz., Belarus). Vests;
Akad. Navuk Belarusi, Ser. Fiz.~-Tekh. Navuk 1993, (4), 105-9
(Russ). The temp. dependence of heat capacity of He~4 as quantum
fluid at low temps. are detd. by phase system curvature. The form of
the space is specified by the nonlocal state equations. The direction
of the macroscopic flow of particles is the course of interparticle
interactions and conforms to the two branches of the temp.
dependence of the heat capacity of He-4. ) .

Mepplegurt -
[f{ o

CH. 1998 181 N
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126: 37909z Surface specific heat of ‘He confined to 8-micron
cylinders near the i-point. Coleman, M.; Lipa, J. A. (Physics
Department, Stanford University, Stanford, CA 94305 USA). Czech. JJ.
Phys. 1996, 46(Suppl., Pt. S1, Proceedings of the 21st International
Conference on Low Temperature Physics, 1996, Part S1), 183—-184 (Eng),
Institute of Physics, Academy of Sciences of the Czech Republic. The
authors report measurements of the deviations from bulk heat capacity
of *He confined to 8—x cylinders in the cross—over region away from the
lambda point on both sides of the transition. The results were compared
with theor. calens. based on the application of Dirichlet boundary condi-
tions to the order parameter, and with extrapolations based on earlier
measurements of the sp. heat of confined helium. The present data
somewhat favors the theor. prediction.

C. 4 /557 é_?é/ i3
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"126: 37908y The heat capacity of “He under rotation near T,.
Mukharsky, Yury M.; Chui, Talso C. P.; Mukhopadhyay, Ranjan; Good-
stein, David (Jet Propulsion Lab., California Institute Technology,
Pasadena, CA 91109 USA). Czech. J. Phys. 1996, 46(Suppl., Pt. S1,
Proceedings of the 21st International Conference on Low Temperature
Physics, 1996, Part S1), 177-178 (Eng), Institute of Physics, Academy
of Sciences of the Czech Republic. The heat capacity of *He in a small
rotating cylinder near the lambda transition is computed using the y
theory of V. L. Ginzburg and A. A. Sobyanin (1982). The authors obtained
a phase diagram for vortex formation which agrees with the computa-
tion of L. V. Kiknadze and Yu. G. Mamaladze (1989).

®
C. A 199V, (16, n3
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, 126: 216823p Calculation of thermodynamic functions’of super-

.fluid “He at low temperatures. 1. Free energy. Vakarchuk, I. O.;

Glushak, P. A. (Inst. Fiz. Kondensovanikh Sistem, NAN Ukrainy, Lvov, ;

Ukraine 290011). Ukr. Fiz. Zh. 1996, 41(5-6), 569-576 (Ukrain),

Natsional'na Akademiya Nauk Ukraini, Viddilennya Fiziki i Astronomii.

Within the approach suggested by the authors, the free energy of a

many-—boson system is calcd. on the basis of Bogolyubov-Zubarev Hamil-

tonian. The results are shown to coincide with ones obtained on the

basis of the Sunakawa—Yamasaki—Kebukawa Hamiltonian. The free

A F ﬂ(( w{] _energy regularization is performed and the expressions suitable for
/ (/ ‘further calcns. are obtained. By using the caled. free energy, the internal
: Z_ o energy and the temp.—dependent correction to the Bogolyubov elementary .

' : / excitation spectrum are calcd. The final expressions for the free and
internal energies are represented in terms of the av. excitation occupa-

: tion nos. with the renormalized spectrum that contains the main and

- next approxns.

C.A 1975 28 N L&
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127: 253626t Tsallis—statistical approach to the specific heat of
Iliquid “He: comparison with other resul.s. Curilef, Sergio;- Papa,
Andres R. R. (Centro Brasileiro de Pesquisas Fisicas, 22290~180 Rio
de Janeiro, Brazil). Int. J. Mod. Phys. B 1997, 11(19), 2303-2310 (Eng),
World Scientific. A theor. approach within a quantum-—group formalism
has recently been proposed and successfully compared to Greywall's high -
precision measurements of the liq. *He sp. heat. The authors calc, here
the sp. heat for ‘He using Tsallis' non—extensive thermostatistics. A
comparative anal. reveals that there is a temp. range where the presented
theor. results yield the best fitting to exptl. data.

C.A.1998 (27 w1
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127: 71036t Specific heat in ‘He Near T, in a finite heat cur-’
rent: determination via second sound. Haussmann, R. (Sektion!

Physik der Ludwig—Maximilians—Universitat Munchen, D-80333

Munchen, Germany). J. Low Temp. Phys. 1997, 107(1/2), 21-32 (Eng),

Plenum. The authors propose a method how the sp. heat in superfluid

*He in the presence of a const. heat current can be extd. from a second—

“sound expt., if it is possible to measure the fluctuations of the temp. OT- !

. . (x, t) and the heat current 0Q(x, t). Within a renormalization—group
theory the authors calc. the sp. heat which depends on the angle between'

the heat current and the direction of the second-sound propagation. |

1
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130: 329279s The Observed Properties of Liquid Helium at the
Saturated Vapor Pressure. Donnelly, Russell J.; Barenghi, Carlo F.
{Cryogenic Helium Turbulence Laboratory, Department of Physics,
University of Oregon, Eugene, OR 97403-1274 USA). J. Phys. Chem.
Ref. Data 1998, 27(6), 1217-1274 (Eng), American Chemical Society.
The equil. and transport propertics of liq. *He are deduced from exptl.
observations at the satd. vapor pressure. In each case, the bibliog. lists
all known measurements. Quantities reported here include d., thermal
expansion coefl., dielec. const., superfluid and normal fluid densities,
first, second, third, and fourth sound velocities, sp. heat, enthalpy,
entropy, surface tension, ion mobilitics, mutual friction, viscosity and
kinematic viscosity, dispersion curve, structure factor, thermal cond.,
latent heat, satd. vapor pressure, thermal diffusivity and Prandtl no. of
helium I, and displacement length and vortex core parameter in helium
1L ¥

- [P YR —" ) 0 .

C.H, 1998 130 N7
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130: 72179r Measuring the heat capacity of superfluid *He in
the presence of a heat flux near T;: progress and prospects. Har-
ter, A. W.; Lee, R A. M.; Chui, T. C. P.; Goodstein, D. L. (Condensed

"Matter Physics, California Institute of Technology, Pasadena, CA 91125 .
USA). J. Low Temp. Phys. 1998, 113(3/4), 549-554 (Eng), Plenum
: Publishing Corp.. It has been predicted that the heat capacity of super-
fluid *He will diverge strongly at a depressed transition temp. in the |
ﬂ presence of a const. heat flux, Q. We have built a cell to measure this
cffect, and have taken preliminary measurements at various heat flux
/ values. Our data indicate an enhancement of the heat capacity that
varies as a function of Q. However, the temp. dependence of our measure-
ments leads us to believe that our initial findings were affected by spuri-

) 1979, 1R 6
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130: 72178q *He confined in 0.0483 ym planar geometry, specific
heat and scaling near T;. Mechta, Sarabjit; Kimball, Mark O.; Gas-
[parini, Francis M. (Department of Physics, University at Buffalo, SUNY,
Buffalo, NY 14260-1500 USA). J. Low Temp. Phys. 1998, 113(3/4), °
435-440 (Eng), Plenum Publishing Corp.. The authors report new sp.
heat data for *He confined between two silicon wafers at 0.0483 um
. . sepn. This extends our work by a factor of two in the range of confine-
ments studied, and allows us a better check on scaling predictions. The
present data have been obtained with a new design for the SiO; pattern
/‘ which is used to achieve the wafer's sepn. With this, we have obtained
’ reliable data in the region where the confined helium becomes super-
fluid. We find that for T > T, the new data collapse well onto a universal
function. Below Tj, but above the sp. heat max., the data also collapse .
_ well. Near the max., however, there is lack of collapse which persists
into the superfluid region. It scems likely that this is connected with
_the two—-dimensional crossover for the geometry of these cells. )

o 109 43R5
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131:219736 High-resolution measurements of the heat
capacity of helium-4 confined in porous geometries near
the lambda transition. Coleman, Michel (Stanford Univ.,
Stanford, CA, USA). 188 pp. Avail. UMI, Order No. DA99
From: Diss. Abstr. Int., B 1999, 60(4), 1662 (English)
1999 Abstract Unavailable helium heat capacity

lambda transition
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132: 353388p Heat capacity measurcments of *He at constant
heat flux near T;. 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) 2000,
284-288, 53-54 (Eng), Elsevier Science B.V. The heat capacity, Cq, of
superfluid *He in the presence of a const. heat flux, Q, is expected to
diverge at a depressed transition temp., T(Q). We have taken prelimi-
nary measurements of Cq at various heat flux values in the range 1
#W/em? < Q < 4 uW/em® We observe that at sufficiently small reduced
temps., Cq is enhanced as a function of Q, and that the enhancement is
larger than theor. predictions by Chui ct al. and Hausmann and Dohm
(Phys. Rev. Lett. 77 (1996) 980, 1793).

C. . 2000, (32, V28
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132: 353387n Specific heat of “He confined to 9869 A planar
geometry. Kimball, M. O.; Gasparini, F. M. (SUNY, The University
at Buffalo, Buffalo, NY 14260 USA). Physica B (Amsterdam) 2000, 284~
288, 47-48 (Eng), Elsevier Science B.V. The authors report new data
for *He confined between two silicon wafers spaced 9869 A apart, This
spacing complements a series of previous measurements which now span
a factor of 20 betwéen the smallest and largest confinements.” These

..new data allow us to further check scaling predictions, We find, as
reported with previous data, that the present data scale wel) except near
M&)ﬁqgi_ty_m:LV,.‘nnd_beloanLo_the,s,upctﬂuid_rogion.

. B.2600, 30 M6
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132: 313856h Nonextensive boson gas and specific heat of *He
superfluid. Wang, Q. A,; Pezeril, M.; Mehaute, A. L. (Institut Su-
perieur des Materiaux du Mans, 72000 Le Mans, Fr.). Physica A (Am-
sterdam) 2000, 278(3—4), 337-346 (Eng), Elsevier Science B.V. The
temp: dependence of the heat capacity C, of the boson gas is studied
within the generalized quantum statistics. The generalized heat capac-
ity (C,)q is shown to increase strongly at all temps. with increasing
nonextensive parameter q. This (C,), behavior is used to reproduce the
obsd. curve of C.(T) of the lig. *He(II) for the temp. range 1 K < T <
2.17 K with patticular q values. We obtain an almost linear T—depen-
dence of parameter q which increases with increasing temp. from q = 0.5
at 1 Ktoq= 1.35 at 2.17 K. The obsd. “He(I)-*He(II) transition temp.
(2.17 K) is also reproduced with q = 1.36.

C-A. 2660, 02, N3
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1 135:232357f Specific heat of helium confined to cylinders near
the lambda point. Lipa, J. A.; Coleman, M.; Stricker, D. A. (Physics
Department, Stanford University, Stanford, CA 94305 USA). J. Low
Temp. Phys. 2001, 124(3/4), 443—460 (Eng), Kluwer Academic/Plenum
Publishers. We report measurements of the sp. heat of helium—4
confined to very uniform 8—x diam. cylinders and to 0.26—x diam. An-
opore cylinders in the temp. region near the lambda point. The data
allow improved tests of the emerging theory of finite size phenomena
and cross—over to lower dimensional states. We find generally good
agreement with scaling using exponents derived by renormalization
methods. We also find reasonable agreement with more detailed numeri-
cal calcns. of cross—over behavior with explicit inclusion of bo
conditions. However, in the region near the peak, the 8-u data do not
scale well relative to Anopore. We also compare the results with previ-
ous work on 1-dimensional systems.

C. /P 280 135 y%



