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\#14B287.  CpepxToukas CTPYKTYpa MCTAaXIa  TepoisL.’ ’ybl
‘Bleaney B, Hill R. W. Hyperfine structure in ter-

D L aROY D L1le b )

e e ——esblm metall «Proc.” Phys. Soc.», 1961, 78, N\e 2, 313—315 -
{(anr1.).—Cyenana MONLITKA OOLSCHIITL BIILAIIIEM KBaj-
'PYIOJALHOrO MOMEHTA spa Q PACXOLRACHIIC BCINMMIITEL

BRIaJJa CBEPXTONKOII CTPYKTYPLL B TCILIOEMKOCTL MET{JI-

14 TepOmst, DEITICACHION 113 1I3MEPEIIsl MapaMaruiTioro

‘pesonapca ma coan Tepldis (dTmACYanar) I 13 JANHLIX

A Metamna. PacaeTsl pist 4Af-DIeKTpPOHOB HOl:aSLImUOT,!

uto npn pemranne Q =1—2 Oapun (omenrxa na ocuone!

Ceuenms Ky:aononcroro po30y:kuemnst jaer 1,4 GapH) mo-

! ywaeTest yOBACTBOPITENLIO0 COIMIACIO ODOIX MeTO0D.

i Hairywmee corwacite InieeT MecTo mpi T = 0,3°K, 1as

{ APYTILX T-P HCCKOILKO XY’KC, OAUNAKO PE3YIBTATHL e BLI-

: | Xo-UIT 32 IIPEMeNLI DKCICPID. Omm0OK. ABTODHI yKAasbl-

/ T S 3 BAIOT, UTO MAIIYIE KBAJPYIIOIBIOTO IO IPIBOINT K Je-
! KOTOPOMY BJIUIHINO HA CBGPXTOHKRYIO MATHITHYIO CTPYXK-

| TYPY ADYTIX DJICKTPONOB (KpoMe 4f), 4TO TWPIBOINT K

. ! ;pyToii TeMmepaTypmoil BaBICAMOCTII TCITIOCMIKOCTIL ITO
i 7aeT BO3MOJKIOCTh M3YUATh KBAJPYIIOJILIO0E B3AIMO;ICIl
: ! CTBIIC B POKO3GMEJILILIX DACMCHTAX ¢ JIOMOMIBIO MATIIIT

S ' { woro pesomnainca. C JpyToii CTOPONLI, YUeT DTOTO (bm:ra.‘
x lé}(,,’l ( (/ | BO3MO;KII0, MPIBEJET I YTOTUEHIIO Pe3yaLTaTon. S
g ) . .. A. 3mom
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eyfus B., : , L
J.Phys. et Radium, 1961, 22‘838

‘Hyperfine specific heat of rare earth
metals in the liquid 3He range '
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CA,1965, 63, N 4, 3689h
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1759 - NUCLEAR CONTRIBUTION TO THE HEAT
CAPACITY OF TERBIUM METAL. E. C. Heltemes and _.
C. A. Swenson (Ames Lab., Ames, Iowa). J. Chem. Phys.,
35: 1264-5(Oct. 1961). (IS-260)-

The heat capacity of terbium metal was measured be-
twéen 0.25 and 1.0°K. The high temperature data can be

- expressed as C = 28R x 1073 /T? cal/mole-deg. The data

are compared with a Schottky formula for the heat capacity,
assuming equal spacing between the nuclear hypert‘me

levels with an over-all spacing of A = 0.45°K, corresponding|

to the high temperature expression above. The agreement
is within experimental error except at the very lowest

‘of the terbium atom can be calculated and is found to be

temperatures obtained. The effective field at the nucleus [ TR B halE

_Hegr = 4 x 10° gauss. (auth) L
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S N16B248.  Braax sicp B TCINIOCMKOCTL MCTAIIINCCKO:

By - 156F v

ro Tepousr. Heltemes E. C, Swenson C. A. Nuclear
contribution to the heat capacity of terbium metal. «J.
Chem. Phys.», .4961, 35, N\e 4, 1264—1265 (aurn).—IHa
anonapatype € MAUHITHLIM  OXJQKACHICM  II3Mepena

T 10-3/T2-kaa/s046 2pad, ouenn XOPOIIO COrMACYIOMICics ¢

remoeMKrocTs Tepbist mpn 0,25—1,0° K. B o6nacrir Bermie|

0,5° K pesyabTaThl ONMIICHIBAIOTCST 3aBIICIIMOCTLIO ¢ = 28 R .

> _ORCIICPITMCHTAMII  ITO' IIapaMarmninTooMy pesouancy. Bo

Beeit arceaeoBanmoil o6macTII sAepHas TeIIOCMKOCTL Kak
¢yurnus T-por Xopoumro omrchiaercs -moii  IloTTrm,

€CJII IIPCANMONOKITE, UTO DMCPICTIT. PACCTOSHIT MELIY
YOTLIPLMS YPOBISMII OAIINAKOBLL JTa ()-Ja TIPEJCKA3LI-

BACT NIl NMAIAENNOM 3HAUCHIIN DHCPreTUT. LICIIl MAKCMH-
My TemaoeMmrocri mpwr 0,4°K, rje oma pmosukua cocras-

mee na saapa aroMon Tepbms, mairgeno paBubeiM 4 - 108 ec.

. aats 1,5 Kaalsons epad. 3 Pextinnoe mone, AeiicTnylo-

1961

——

ITo pesoye ABTOPOBf————

X-1962-16 —
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B = & . P o s T e Woptos 04 SRR S, B S
s o5 il 215133, TeéizoeMKOCTh METAIIIMECKOro TEpoilst :I[I‘pll.lg6i
0-

I’ ‘rexneparypax 0,37—4,2°K. Lounasmaa_ 0. V, R¢
7 : ‘ach Pat R. Specific heat "ol "etbium metal “between
4@" i 0.37 and 4.2° K. «Phys. Rev.», 1962, 128, Ne 2, 622—626

————— SAIT oo t(anrL) S

; i C menoansonaney KpmocTaTa, ONIICAHIIOr0 paiee (PHR-

eme e e X, 1963, 71340), maMmepena temmoeMkocth Cp o= Cp +
. S Cr -+ Cy yetasny. tepOms nipir 0,37—4,2° K. Pemerot- o

b S - ~ynast temroemrocts Cp = 0,58 T3 mdxc[soab epad, J7IeR- [h

: JTponnast Temoemroerh Cp = 9,05 ' sdx/soab epad 1
- S -'sITepHasT- TeIIOCMKOCTL  (00ycIoBIeniast nsan.\xo:xeiicmna;Q.

-

f 0 'eM MEIKLY 4f-DICRTPOIAMII II MATHUTHEIM MOMEHNTOM SAPA,

o 3?- - Qﬁ‘(n DJIERTPHY. KBAJAPYNOJILHLIM B3anMojieiicToueM) Cy =i To-
/ J . =238 7-2—119 I-3—45 T-440,38 7-54+0,06 T-% mdoc/ *
See - i . - lJuoab epad. Taliiennl 3naUCHILST TOCTOSHHOL CBEPXTONKO-

f iro Marmirnoro paciuenenst ¢ = 0,450° K 11 mocrosmiol
-4 - . -Ikpazpymoasiioro panMoseiicrsus P = 0,021° K, xortopnie -

i \XOpOLIO  corvIacyloTcst co 3mauemrmur ¢ = 0;152°K 1t
e bovommes (P = 0,029° KK, 10ayueHNLIMII 113 UTCPATYPHLIX QUILIX -

. | {110 DIICKTPONOMY NMAPAMATHIITHOMY PC30HANCY II s;1epHo- (epg
o -ioe—o IOY MAGIITHOMY pesonarcy. Onpejiecieno (B COOTBETCTBIII -
x. ,% 5. a’[ 4¢Cr =081 .1(0.7.‘6[/.\(_(‘)',_1273paa)gsnaqen_ue XapaKTepuCTI)

4



AeGacneroit  T-phI st tepons (0 =150°K). Ce=
= 9,057 MOx/M016 2pad CPABHIMO C JHITEPATYPHBLIMIL
DRCHEPHM. 3HAUCHILIMIL ;1CKTPOHHOI TEIIOCMKOCTIL At~

“raua (10,1 7), camapus «(12,1 T'), aucnposus (95 T), aio-

tewst (9,5 T), examput (11,3) 1 nrrpust (10,2 T). B npei-

1010 KCIIIT, UTO  MATHUTHBLL MoMent siipa Th'S® pasen

452 up, ompegeacno oQ@eKTHBIOe MATHATHOE 11071€

(4,1 JMey), B KOTOPOM HAXOMTCA SIPO TepOus.

IL. TTonosn

,'.'nl'l")
L "’<?Lf1511/:
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! | Specific heat of terbium metal between 0.37 and 4.2°K. O.V. '9‘2
i+ Lounasmaa and Pat R. Roach (Argonne Natl. Lab., Argonne,
: T% Il.). Phys. Rev. 128, 622-6(1962). The sp. heat C, of Tb
i . metal, measured at 0.37—4.2°K. in a He? cryostat, could be sepd.|. .
. ! by a least-squares analysis into 3 contributions:, the lattice sp.
: ‘heat Cp = 0.587T3 (corresponding to a Debye 6 = 150°K.), the
- - i--- - -- . electronic sp. heat Cg = 9.057, and the nuclear sp. heat Cy = »~(§--
: ; 1238772 — 11973 — 4574 4 0.3875 + 0.06T ¢ (Cpinmj./| N ‘
-, -——t.- —.mole degree). Cy is due to the splitting of the nuclear spin}---~»..
; i i states by the magnetic field Her, of the 4f electrons and by the !
e = ne-wic—...nuclear elec. quadrupole coupling. In the series expansion for ._L(\ .
i . Cn there are only two independent consts., the magnetic hyper-| N\
.. ____fine const. a’ and the quadrupole coupling const. P. The exptl.}__
; ivalues of a’ = 0.150°K. and P = 0.021°K. agree well with re-|
' lsults obtained by electron paramagnetic resonance and nuclear’ N\
: !'magnetic resonance techniques (Bleaney and Hill, CA 57, 8041f);
C.n . @63 . iwhich gavea’ = 0.152°K.and P = 0.029°K. By assumingu =

s T a7 77T11.52 nuclear Bohr magnetons for Tb!® one obtains Heyr, = 4.1
S' 8 i i ‘megagauss. In sharp contrast with earlier results, the meas-|
" emwsp | 7 “Turements revealed noanomaliesin Cpat 1-4°K. Such anomalies,!
?6 &% i " |thus, were probably caused by impurities in the samples of the
b === ~-1other inyﬁc_sﬁgators:_-,' o - ,..,__,__Qf\,_‘”\' o
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EEN 0.37 AND 4.2°K. O. V. Lounasmaa and PatR. |

Ro’tch (Argonne National Lab., II1.).” Phys. Rev., 128:
_622-6(Oct. 15, 1962). (TID-16630)

The specific heat Cp of terbium metal, measured be- P
tween 0.37 and 4.2°K in a He® cryostat, could be separated | ) \..:

by a least squares analysis into three contributions: the }
lattice specific heat Cp = 0.58 T3 (corresponding to a Debye b, _;;_
9 = 150°K), the electionic specific heat Cg = 9.05 T, and the L“
nuclear specific heat Cy = 238 T2 = 11.9 T = 4.5 T~ + Sy

0.38 T~% + 0.06 T™° (C,, in mJ/mole °K). Cy1s due to the | * S
“splitting of the nuclear spin states by the magnetic field s N
_Hegrof the 4f electrons and by the nuclear electric quadru- | \
pole coupling. In the series expansion for Cy there are i - 3
only two independent constants, the magnetic hyperfine ! i\
constant a’ and the quadrupole coupling constant P. Our i i
experimental values of a’ = 0. 150°K and P = 0.021°K are.dn | __

good agreement with results obtained by electron paramag-| '
~netic resonance and  nuclear magnetic resonance technlques ._.C_‘_"':_ REY.

mwr B refel-
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which gave a’ =0.152°K and P = 0.029°K. By assuming p = |
1.52 nuclear Bohr magnetons for Tb!®® one obtains Hg = 4.1,
MG. In sharp contrast with earlier results, our measure- ‘
-ments revealed no anomalies in Cpbetween 1 and 4°K. Such
anomalies thus were probably caused by impurities in the

samples of the other investigators. (ﬂxth)
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"
19 B162.  MMapamerpnl pewerok TepOust M apGus  npu /96:
HH3KHX Temnepatypax. Darnell F. J. Lattice parame-|
ters -of terbium and erbium at low . temperatures. «Phys.|
Rev.», 1963, 132, Ne 3, 11098—1100 (anra.) o |
Iudpakromerpiueckin onpefesenst napaMeTpsl KpHcras-|
S, pewerok Tb u Er b npesenax t-p 300—77 y 300—
~10°K coorpercrpenno. OtMeyaercss CBA3b MEXAy MaﬁfnT-;
HBIMHI MOMEHTAMH M MapaMeTpaMH peWCTOK:  H3MeHEeHHe
‘MapaMeTpoB OTPa)KaeT COCTOANHC MarHiTHOro ynopsuxoue-‘I .
nist. Beiwe T-per ynopsouennst geppomarnernka (220° K)
-pewretka Tb rekcaronanbuas, mike ce Th mumeer pomGuu.’
PelIeTKY C COOTBETCTBYIOLIHM pacUIMpenHeM BROJbL OCH b
i Hanpapaenns [1010] i cxkaruem BmoanL ocH @  nam|
[2110]. Takoe e HCKaxKeHiue, ~HO NPOTHBOMOJIOMKIOC noj
3Haky, HaGmopnaercst  y Dy, HOas Er mexay 80 u 52° Ki
nmapamMeTp € HauHHaCT YBEJNHYHBATBCS C  YMEHbIUEHHeM
T-ppl. Mexay 52 u 20° K, Korma npucyrcryer ZOMOJHH-
TeAbLHOC YMOpsiioYeHie B IVIOCKOCTH @b, JOMOJHHTEbHBII]

.

P

I\,



2 A s
BKJIaj BO B3aHMOJAECTBHE MAarHHTHBIX MOMEHTOB NpPHBO-
JAHT K YBCJIYEHHIO CKOPOCTH YBeJNHYEHHS € C yMeHblic-:
HieM T-phl. ITapamerp a usMcHsercess o6paTho nponopuo-!
naibio napamerpy ¢. Ilokasana 3aBucHMOCTb mapamerpos!
pewetok ot T-pel anst Tb u Er. OGeyxnaercs cBsisb ¢ H3-
BECTHBIMIl CTPYKTYpaMmil peAKo3eMeJbHbIX 3neMmeidtoB (Ho,!
Dy). . ... S C. Polkosa'

N v
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S - St
& ; Heat capacities of the metals terbium.and holmium below 1°.
‘H. van Kempen, A. R. Miedema, and W. J. Huiskamp (Kamer-

-—lingh Onnes " Lab., Leiden, Neth.).” Physica 30(1), 229-36: --
(1964)(in English). The heat capacities of Tb and Ho metal
_were studied between 0.05 and 0.9°K. In this temp. region,: -
the main portion of the nuclear spin entropy is removed and
_Jquite accurate values for the parameters of the hyperfine struc-,
ture interaction can be obtained from the exptl. data. The
iresults for the magnetic and the elec. hyperfine structure param-__
’ictcrs,' resp. are a’ = +40.320 £ 0.005°K., P = +40.008 =+

Q\ 0.0015°K. for Ho, a’ = +0.152 % 0.002°K., P = +0.013 %

1

/697~

110.004°K.. for Tb. _ RCPH |
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Ter .

Cp

W 4%

cb. o6 105

10 E554. ‘T'ensoeMKOCTb MeTaJJIHYECKHX TEPOHsi H roJib-!
must nke 1°K. Kempen H. van, Miedema A R,
Huiskamp W.J. Heat capacities of the metals terbium,

1,

“and holmium below 1°K. «Physica», 1964, 30, Ne

229—236 (aura.) ;

C uenblo onpefelieHis NapaMeTpoB CBEPXTOHKOro B3a-
HMOJCIiCTBHSA 1IpoH3BefeHbl H3MepehHs TemdoemkoctH C,
meraanuy, Th u Ho B nutepsane 1-p 0,05—0,9° K, B kaue-|
ctBe paGoycrd T&Md NpH afHAGaTHY., pa3MarHHYHBAHHH HC-
NO/bL30BaJHChL XPOMOKaJieBble KBaclbl, TOYHOCTL H3Mepe-
Husa C, cocrasnsia 2—5Y%. IMonpaska ma Bkaam B Cvf
peleToyHoif, 3JeKTPOHHOIl H MarHMTHOI  COCTaBJSIOILHX!
IIPOH3BOANIACL TOJLKO mast o6macti BGau3n 0,9° K. 3atem
H3 3KCMEpPHM. AAHHBLIX C NMOMOMIBIO 3JCKTPOHHON  MaUIHHBI
MeTOZOM NpoG i OWKGOK ONpeiesiCh NOCTOSHHble CBEpX-
TolKoro B3anmojeiicteusi: OHH OKa3auHch PaBHBIMH COOT-
percrBenno: masi Tha’=+0,320%0,005°K u P=+40,008=!
+0,0015° K, nns Ho a’=+0,152%+0,002° K u P=+40,013=+
=+0,004° K. 3HaK NOCTOSIHHBIX OMPeRC/sJICA NyTeM HE3aBH-
ciMbix paccyxaetnit. ITonyuyenuble pe3ynbTaThl HaXOAsATCH
B XOpOuIeM COrJacHH ¢ OnyGIHKOBaHHBIMH panee. BnGn.{
13_nass._ H. Uepnonsekos
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_ v =377 1Y
451917F = Analysis of stress distribution inside a sample under
uniaxial compression. Variation with uniaxial stress of the mag-

“netic ordering temperatures of terbium and dysprosium. Bar-

tholin, H.; Beille, J. (Lab. Electrostat. Phys. Met., CNRS

Cedex, Grenoble-Gare,” Fr.). Rev. Phys. Appl. 1971, 6(3),———

291-6 (Fr). Uniaxial stress dependences of the Neel temp. of
.Tb and the ferromagnetic-helimagnetic transition temp. of Dy
were measured for, stresses of 0-150 bar. ' Stress distributions in
‘uniaxially loaded cubes and spheres were compared by photo-
elastic measurements on .epoxy resin specimens. Spheres were
chosen for the magnetic studies because the stress field was more
-uniform in these.! Magnetic transitions were obsd. from the
‘change in mutual inductance of two coils mounted on the speci-

‘mens. Stresses were applied to each of the 3 cryst. orthohexagonal -————

axesa, b,andc. The Neel temp. of Tb varied by —1.30°K /kbar
.on the ¢ axis whereas there was no variation on the a or b axes.|
The ferromagnetic-helimagnetic transition of Dy varied by

+.1.7°K /kbar on the a axis, 9.9°K /kbar on the b axis, and —10.8-| -
°’K /kb:}ronﬁxe ¢ axis. A. R. Dexter |
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1 E1372. ¥Ynpyrie nocrosHuble Tepbug Mmexapy 78 H
300°K. Salama K, Brotzen F. R, Donoho P."L.
Elastic constants of terbium between 78 ~and 300° K.

<. Appl. Phys.», 1972, 43, Ne 8, 3254—3258. (auna.)

| MeTomoM cynepnoauuin HMmyJbcos na uacrore 20 Mrig
HI3MEPCHBI CKOPOCTH 3BYKa I onpeiencuul apiabaTiy. ynpy-
rHC 1OCTOSIMHBIC OYClib UHCTLIX MOHOKDHCTAJ10B TepOHs B
nuteppaac T-p 78—300° K. Ilpu xomuarHoil T-pe Cy3=17,225,
C44=2,140, Cn=6,788, C|2=2,432 H C)a=2,299
10't amn/cym?). T-pa HeGas pasna 176,6° K. BOmusu mar.
¢asopuix nepexonos (1. e¢. T-p Heeas u Kiopn 229
921°K) CcKOpOCTH 3BYKa aHOMAJBIO H3MEHSAIOTCS C T-pOil. |

(B em. |

1979

R —

BGansk T-put Heenst mpojoabbas CKOpocTb 3BYKa Jjora-

| pHMHUCCKI 3aBHCHT OT NMPHBC/CHHOI T-pbl. B. OCJ»(E’I_‘EISI[I’(Q‘-"—-——-

'@_%fs—f/_’ [

|
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16

53424z Role of critical scattering in the electric resistivities
of europium, terbium, z2nd other. rare earth metals. * Meaden,
G. T.: Sze, N. H.: Johnston, J. R. (Dep. Phys., Dalhousie
Univ., Halifax, Nova Scotia), Dyn. Aspeits Crit. Dleronera,
[r’r0i.} Cons. 1970 iPub. 1972), 31525 (iinus, Edited by
‘Budnick, J. L' Gorden and Breach: New York, NUY. The:
crit. seattering contribution to the clec. resistivity o1 of hee,

CP Eu and hexazonal close-packed G Th, Dy, aned T alons their
c=axis can be described fairly well by the mean-ficld theories, to

within a few desirees of their upper uienetic erit. temps, How-
ever, & much more detailed anal., carried out for Eu and T,
and based ona hivh . of exptl, points, reveals a logarithmic term
only between 7'y + Sand Ty . 33°K for’ Eu, and between
I'n + 06 and T'y + 3°K for Th, where 7'V isthe Neel point.
Th displays o new effect with do dT iz (7,12 for 3°<
-T'=Tx < 12; the sp. heat of Th hasa similar temp, dependence. |

S— . o~ —a—
d

4. 1979, _{'ﬁ V24 [ 2= e




v —5 Los 1922
Te A —~5F e

). 141775d Magnetic susceptibility of_terbium near the Neel

point. Boyarskii, L. A.; Starikov, M. A. (Inst. Neorg. Khim.
Novosibirsk, USSR). Fiz. Tverd. Tela (Leningrad) 1973, 15(2)
4 '597-9 (Russ). A spherical specimen was cut from a polycryst
: block and measurements were made in a magnetic field of 30 Oe at
990-300°K. The temp. dependence is given of the magnetic

susceptibility of Tb close to the Neel point. The susceptibility \

is max. at 230.4°K and the Neel point is 229.9°K. :

rr ; C IR - =——————— ___ A.Libackyj |
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5 ) 6 E1534.  MaruuTHas BOCHPHHMUHBOCTh T€ Gust_BOAH3H
toukn Heeas. Bospewuit JI. A, CTapux0ds M. A
«®n3. TBepROTO Teaa», 1973, 15, Ne 2, 597—599

B o6nacti T-p 220—300°K b none 30 3 u3mcpena Mari.

. BOCHPIIIMUHBOCTD nomnkpuctasany. Tb. Tlokasamo, uto
B HenocpeicTBennoit GJAH30CTH K TOUKE Heens (229,9°K), |

Kak c/acBa, Tak H cnpasa OT nocaeaHeil npo'n_am.
o d(yT)/dT moxer GuiTb omircana (p-111reit NPHBCACHHON T-PbL |
. [-t’z', t, Ganskoft K JaorapidauccKoil. Ipu ©>0,01 cresa ot
! Ty xapaxtep ToOBeACHH BOCTPHEMUNBOCTH  H3Mensercs; '
T@ O-BILANMOMY, B 3TOil 06AACTH CKA3LIBALTCs HatHE BTOpO-
ro, (eppomaru. npespaulcHis B Tb. Pe3yabTaTl CpaBHi-
BaloTCA € AAHHLIMI O TOCHPHHEMYIBOCTH Dy u Ho B6ausu |
touky Heedsi, TMoayueHHLIMII aBTOpaMi panee (POKPus,
1971, 5E1232 1972, OE1478). - Autopedepar |

/973, M6 ®
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1" Moscow, USSR. The magnetic susceptibilities of polyeryst.

.2 (1965) theory for the temp. dependence of susceptibilities off

| \84: 68688V Antiferromagnetic transformations in heavy
~are carth metals. Boyarskii, L. A.; Starikov, M. A, (Inst.
‘Inorg. Chem., Novosibirsk, USSR). Tr. Mezhdunar. Konf.
‘Magn. 1973 (Pub. 1974). 5, 605-10 (IEng). "Nauka™:

‘heavy rare earth metals Tb, Ho and Dv were measured near
“ their Neel points i a 1icld of 30 Oe, and the tesults were used to

derive the effective moments and Curie temps. M. E. Fisher's

]
- antiferromagnets near the Necl points was used to describe the
_exptl. results. The effect of magnetic anistropy on the crit.
" behavior of rare earth metals was studied by measuring the
susceptibilities of single-crystal Dy along both hard and easyvh
axis. The spin correlation in collinear antiferromagnets was used:
to explain some of the discrepancics in the temp. dependence oi-
susceptibilities. .
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Té D 17791c¢  Specific heat of terbium bolm\"-l“}{.‘ Hill, "P W. (—-—---.._

Cosier, J;  Hukin, Do Ag Wells, Py anchester, Thv

;e 4 .

idon .ab., Oxford Univ., Oxiord, Engl). Phys: Lett. A
19(2), 101-2 (Eng). The hear capacity was detd. of 2 Thb
“10-27-9] specimens at <4°K. The results for the 2 specimens | . .

. showing no anomalies as reported in previous work. The

qronic coeff. is 4.35. % 0.1 md/(mole degree?) and Debye {—--—
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1 B850, Tennoemkocts TepGis mmxe 4 K. Hill R.'W,
Cosicer J, Hukin D. A, -Wells P, Lanches-
fer P. C. The specific heat of terbium below 4 K. «Phys.
: Lello, 1974, A49, Ne 2, 101—102 (awra) . .~

‘) B ruteppane 1-p 1—4K 113MepeHa . TETI0eMKOCTh  IBYX

oGpasuos  Tb. Oxuu oGpaser, GLlt TIOJyueH € MCMOnb3O: L
BAHNCM MCTOAa 30HIOI OUHCTKH; a JAPYroil MCTOMOM XUM.
-- - | Tpanciiopta. Pe3ynbTarhl n3Mepeiit i ofoux ~o6pas- |
11OB XOpOIIO COrJacyloTcs. O6paGoTka HX 1O Yp-HHIO
oo sl C=Cn YT +ATS nossosiina ‘nafitTn K03, * 3JCKTPOHHOIT

TENJ0EMKOCTII vy=4,35%0,1 MK/Moab-rpan’ i T-py Jebas
oot Q=TI R e A Tvaeil

e

¥




411134871 96965 449 9H
ﬁ »IC,Ch, MG, ]X/(p o8 .»-/7/ X6

P, Lancheater P, C. || The specific heat
of terbium below 4 K. "Phys, Lett.",1974
A49, N 2, 101-102 |

217 218 -2 2% BUHUTH |
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] 2 E287. TenaoeMKoOCTb TepGus ke 4° K. Hill R. W,
Cosier J, Hukin T X, Wells P, Lan-

C' ) chester P. C. The spccifi'c heat of terbium below 4 K.
//) «Phys. Lett.», 1974, A49, Ne 2, 101—102 (anra) -

Ténn0eMKOCTb ABYX 00pa3uoB Tb mnamepeHa B  HHTEP-
paze 1-p 1,5—4°K. Ananua pesyabTaton gaa anas Kodd.
3JIeKTPOHHOIT _TCMJIOCMKOCTH Y BeaHuHHy 4,35+0,1 MuK/
Jyoab-rpaz. lan 1-put JleGas nonyueno 174 I°K.

%, fI75 2 @
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nordis des GiAgerich K.A., Seyse R.Je

Atomizatlon eAergies and heats of formi- ,
~ tion of gaseods u2, TV, TbAu HoAu,TbAu2 1
and HoAu,. . i |

"3 .Chem. PhyS " S 197M 61,N 12, 511h -5121 I
| (amvx., -
03D’xwrz

~ . (r N . .
n7q 281 U “i‘): O BMHHTH 3 i




RN S8R $ERMe 1 LAODHE B HaGop

| [(Qoustsy no Pesba. »m« (6 luﬂ»m)

Qanmana pedep. pea,

Lhiaad pPeldniopa I

fMarasannsy  Cpox  |[Aata nonyw.| Hupexc no pydpux,

Ceuinxn

H c g Kareropus
d;ﬁ:v amnana Wudp onaatu

Pedepenr

pap.
p2boTka

Punxrop ! -

Towo
Bu

Peaaxtop I




7¢ lalmer S A 47y
lu 84

Wa 0. W73 [P 197%)
7. PE 1973 [ay)

® [wb:



7y

TRl feovShil T, doat

] B T T
b (had f ek I%,
%&% 209(6) 13-15

|| (e L

B — ﬁ‘/@f‘o}-j/




/ /w/ T7-526 _/ﬁ;&ﬁ"f

/f g, foelly ff ,gm,(
0.,

Qo0
XWZ’///J /ﬁf,z/
(7=2) , T-E,

Wtyﬁ&éc’ d’%fz%z{z%/ ?

3
o 1575 5t pyosr . P@




,@ Dy Ho CC'Z /?ﬂ ﬁmf)xv/i;/f'yf(_)

ngg B. ‘z/ :

qf"//yg 777/5/7/sz42 ,/y;;/— /,7‘

AZ)/ fﬁ/'j {
C}ée DLl K/ZA:’Z/ZW///‘{(’ ééﬂaﬁ/ﬂf @

Wyﬂ / &4/&4’5 %W/ o Cr Pl ALCE

N T Ay 5 @&




- - __- 2: :Z:?‘ (,é&fz
ﬂ/ g * 6/

K

Lot & T
/""'/“ o /




ar i - e

susceptibility of polyerystalline
terbiun in the neigaborhood o) “'ﬂ '\'ul temperature. |

S ’ . TTTTT Araja. Steurds: Kelly, Jack R R 10, V.. app, O. (Dep.’
‘{}'l/ hys,  CUlarkson Colll 7 whnol., vmd(u‘t. N.Y). Jo Low
% v CII Li-2), 1.6 (Eng.  The magnetic
: v of e ervat, terbivm WS e rrech.near its Neel
. Below 75 the sasceptiillly diverges ’o'um'hmlmlly
Ty o= T in good sureenient with previous studies by

caalt Magne:

i

I

in
B arskii and Starikov 11973).  Above T~ no logarithmic

diverzence is obsd. L 5 0
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132414r Ferromagnetic properties of rare earth metals. |~
Druzhinin, V. V.; Zapasskii, S. P.; Povyshev, V. M. (Mosk, Inzh.-
Fiz. Inst., Moscow, USSR). Fiz. Tverd. Tela (Leningrad) 1975, |7 -
17(2), 531-3 (Russ). By using a mol. field approxn. and by taking
into account tie anisotropy of the hexagonal lattice, magnetization | —
of Th, Dy, Ho, Er and Tm were calcd.. External magnetic fields
are dirécied paraliel o the c-axis for Tb, Dy, and perpendicular to f—--- -
Me the c-axis for Er and Tm. The variation of the exchange interac-
- _C_1 tion and the parameter anisotropy field from metal to metal can be
detd. by the quantum nos. S, L, J, and the radial integrals do not
- change. The magnetization curves in different ficlds, the para-
magnetic Curie temps., and the magnetic moments at low temps.
for all 5 metals were caled. and compared with exptl. .results. |
; : ‘A, Libackyj
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¢ 2 EbYU. CTPYKTypHOE mpeBpduleHie B MOHOKPHCTAJNJIE
TepGusi TpH BO3JEHCTBHH BLICOKOrO AABJIEHHI. ODerTsi-
pcoa B. @, Touxos E. 10, Wextman B, HL
«®u3. TBepaoro Teaa», 1976, 18, Ne 10, 2946—2948 |
Ha mouokpicrammueckom Tb uccnenonan CTPYKTYPHBIil
_— TepCXOL M THN Mg (2H)—tun Sm (9R)” npu Bo3neiicT-
M’L A.{/C{ + BHH BLICOKOTO NaBJCHI. YcraHonyeno OpHEHTAIHOHHOE
cootnomenne: [00.1]ruill[00.1]rp.  CTpyxkTypa THRA Sm,
// . oGpasyiomasics 8 Tb nocne BO3JCIiCTBHST AaBJeHHS, Tpea-
%.5 £é7 crapasier coGoil MOJHCHHTETHY. ABOINHK C B3AaHMILIM pa3-
J BopoTOM JOMCHOB_Iia 60° (180°). Tlpeasoxen CABHTOBBIIT
MeXaHH3M CTPYKTYPHOTO MpeBpallleHits B _Tb.  Pesiome

\ ‘

Pr977F w2
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76, w6, 847-4
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t T2 P he Jowstemperature heat capocities of tepbiudny
<oy et and yitrium, Wells, P Lanchester; P, Cp, Joneg; D,
S tadan, R G (Phys, Dep., Univ, Southamptod, Southamptoy,
SR 0 Phys, FU1976, 6(1), - 11170 (upd o The heal

ccitios of T L and Y, refined by solid state electros transport
- were measired ' at 1L5-16 K. Below 4°K the Tesulld
4 to the expression C = 4T 4+ ATY where for 'I'h the
vl amd magnetie contributions were 1stcaled. and substracted
Yoz the total heat capaclly,  The resultant vahies of y(md

Semes Thy y == 44 200, O = 1788 & 2°Ki Lu: v = 6.8 3 0.1,
Boe oy 4 39K Yry = 8.2 0.1, 0o = 248 £ 3°K.. The Debye
cop wns found in all Jinstances to decredase by about 10%
wreen 4 and 167K, : Sl ‘o

vlet K2) and limiting Debye temps. Op (T =~ 0) were as |

1976

b———

/
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Té . 6 E381.  Temnoemkocts Tb, Lu M Y npu HH3KHX Tem-
neparypax. Wells P, “TCafficheSter P. C, Jo-
nes D. W, Jordan R. G. The low-temperature heat
capacities of Tb, Lu and Y. «J. Phys. F: Met. Phys.»,

ae 1-p 1,5—16°K. Hinke 4°K pesysibTaTel onicbiBaloTcst
¢-noit C=yT+AT3. Kos3d. 3JeKTpoIHOil TEMI0eMKOCTH Y
Haitien pasubiM 4,4%+0,1 mas Tb, 6,8%+0,1 nas Lu u 8,2+
+0,1 maa Y (Mmmxk/monb-rpan®). 3uauennst T-pul. cGas,
skcTpanoanposannoit ¥k T=0, pabuwl COOTBETCTBCHHO
1782, 2053 i 248+3° K. Haiinennsie 3uaueHust Xopouio

S COTVIACyIOTCST C TOJYYEHHLIMH H3 CBCACHHIT O MOAYJAX ym-
C/P) pyrocti. Jis. BceX H3YueHHBIX - MeTa/wios T-pa [eGas

i?,w 1976, 6, Ne 1, 11—17 (aura)
M3mepenus npopeaeHbl HMNYJAbCHBIM MCTOJOM B HHTepBa-

yMenbuaercss Ha ~10% npu H3MEHEHUH = T-pH OT 4 1106 o
16° K. Ons Tb onpenenens! sfepHblii H MarHHTHLIT BKJa-
bl B _TCIJIOEMKOCTb. '

o 76 w6 O e
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Crravzecea Y 2Y/ e
8 E364.  TennoemKocTh rosmmus u TepGus. Ramji/
Rao R, Ramanand A. Specific heat of holmium and ,
terbium. «Phys. status solidis, 1979, A51, Ne 2, 579— '
582 (amrs.; pes. Hem.) ] i
IIposenens pacuerst Temmoemkoctn pewerkn Ho w Th !
Ha ochose Moaen munamuku [I1Y-pemerkn. Maru. pxaag
B TEIIOCMKOCTb ONPEAC/CH KK PAa3HOCTh MEXKIY SKCHEpHM.

3HAUEHHAMH I PE3yJbTaTaMH pacueTa, H3 MarH. BKJajxa

HaiileHa 3HePrus YNOpsAOYeHHs], MariL. SHTponusA. Bu6a. 20.
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Y4: 10259w Phase transition in terbium at 420 K. Zinov'eva,
G. s Gel'd, P, Vi Zinov'ev, V. E.. Sperelup, Vo L (Ural,
Politekh, Inst,, Sverdlovsk, USSR). I)ul;). Akad. Nauk SSSR
1980,  254(1), 95-7 [Phys.] (Russ).  Study of the temp,
dependence of the thermal expansion coeff., interplanar distance,
transverse () and longitudinal (ve) ultrasound velisity, thermoemf,,
clee. resistivity, and inverse magnetic susceptin. ity (x71) of
single erystal 'T'b showed anomalies at 409420 ¥ (ezevnt for v
and y'1) which are attributed to a phase transition consating of
a rearrangement of the electronic subsystem, accompaniad by a
distortion of the crystal structure without a chanye in vol. The
transition is discussed in terms of the Fermi-surface topol.




i I

7) 1E559. da3osbii nepexof B 1ep6un npu 420° K. 31 -
nonpena I. II, Teasbp II. B, Smuosbes B. E,

Cnepeayn B. H. «Jokr AH CCCP», 1980, 254, Ne 1,

Z = — ' o
%1 )/// . Uccaenopanbl CKOPOCTb PacMpOCTpaHEHHs ~ NMPONOJbHBIX
7‘ "'/'/'£ . f[[{ ‘H nonepeyHbXx ¥3-KomeGanuil, Ko3¢. JIHHCHHOrO pacunpe-

\

, ) WHS, YA 3JEKTPOCOMPOTHBICHIC, K03(. TepMO-3.1.C., MEX~
7[(.7 .(7,/(,’2}‘! NJAOCKOCTHOE PacCTOsiHHE H MarH. BOCNPHHMYHBOCTbH MOHO-
i - / kpucramany. Tb B amanasone T-p 300—500°K. BGanzu

c 420° K o6uapy:KeHbl aHOMAJHH Ha TCMNCPAaTypPHBIX 3aBH-

CHMOCTSIX TMEPCUHCJCHHHX CBONCTB, CBf3aHHHE C HOBHM
da3sopeiM nepexofioM. Ilpeanosaraercs, YTO NpPOHCXOIHT
dasosri_nepexony 2,5-ro poma. . Astopedepar |

| 3

b, (TES A/ '
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'7 3 E279. TennoeMKocTb TepGusi i nucng‘oslm H3MepeH-

4) .

)

O Ry ()

P (387,

HBlE METOJ0M NepHOAHYECKOTO Harpesa. specific heat
of terbium and dysprosium. McKenna T. J, Camp-
bell S. J, ChaplinD. H, Wilson G. V. H. «Solid
State Commun.», 1981, 40, Ne 2, 177—181 (amnra.)
Tennoemkoers Tb (200—250K) u Dy (50—200K) nsme-

‘peHa MCTOJOM NepHoAHY. HarpeBa Ha wactorax 0,2—50 I'u

NpH Da3HBIX 3HAYEHHAX aMIJIHTYAB KoJeGaumii T-pot 0.
IMoxa3ano, 4TO XapaKkTep aHOMaJHil TEMJIOEMKOCTH BOJIH3H
TOYEK CTPYKTYDHOrO MNpeBpalleHHst CYUICCTBCHHO 3aBHCHT

ot BeanuHubl 0, npuuem ecan O<Beqnuyuuol rucrepeaica

T-PHl TOYKH Mepexoia, TO aHoMasus He HaGaopaercs. [as
TOueK ()a30BHIX NMEPEX0J0B 2-r0 poxa nonoﬁnbm adekT He
nMeer Mecra. Buba. 16. o B. E. 3unosben
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' 95:209824c Nonlincar acoustic properties of terbium near
magnetic_transitions. Zarembo, L. K.; Karpachev, S. N.;
Savitskii, E. M.; Chistyakov, 0. D. (USSR). Pis'ma Zh. Tekh.
Fiz. 1981, 7(17), 1082-5 (Russ). The absorption and velocity of
ultrasound (28.5 and 57 MHz) in Tb single crystals (29.2% pure)
were measured at 215-300 K, a temp. range which includes the
Neel point (~229 K) and Curie point (~221 K). Anomalies in
- the relative nonlinear acoustic parameter were obsd. at ~224
/ ‘ and 232.2 K. The shifts of magnetic transition temps. are
’éé / related to the presence of impurities (e.g., Fe and rare earth
metals) in the sample. S o o

©.A. 1981 45 waY




7Z | | o7Tuck /7224 ] /989,

96: 134539y First-order phase transitions in terbium,

dysprosium, and holmium. Barak, Zvi; Walker, M. B. (Dep.

Phys., Univ. Toronto, Toronto, ON Can. M5S 1A7). Phys. Rev.

B:  Condens. Matter 1982, 25(3), 1969-72 (Eng). A
renormalization—group anal. suggests that the paramagnetic-helical

phase transitions in Tb, Dy, and Ho are 1st-order; this disagrees

— with the conclusions and assumptions of previous exptl. and
. theor. papers. Results for the order of the phase transitions in

tﬁ TbAuz, DyCz, and stressed Cr and Eu are also given. . |
)

Pgetii ]
C.A-198%, 96, »/6
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2 E5Yi. Masnenne mapa TtepOus um aucnposus, 3 aii-|
nes A. U, NpuceaxosTO. A, HecMeanonsAn H.:
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98: 168031h Specific heat study of the transition from ferro=|
magnetism to antiferromagnetism in terbium, Jayasuriya, K. D.;i
Campbell, S. J.; Stewart, A. M.; Gopal, E. S. R. (Res. Sch. Phys.
Sci., Aust. Natl. Univ., Canberra, 2600 Australia). oJ. Magn. Magn.!
Mater. 1983, 31-34(3), 1055-6 (Eng). The sp. heat of single crystal
Tb was measured at 200-400 K. A value for the latent heat of (13.6
& 0.6) J/mol is obtained at the 1st order antiferromagnetic-ferromagnetic |
transition temp. (221.45 % 0.03) K. A temp. hysteresis .of (0.24 %
0.03) K is obsd. . |
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) 14 B857. MccaepoBanne TemIoeMKOCTH TepOusi  mpri

nepexone  eppoMarHeTHK—aHTH(EPPOMATHETHK. SpcciiicI

study of the transition from ferromagnetism to antiferro-

magnetism in terbium. Jayasuriya K. C, Camp-

bell S. J, Stewart A. M, Gopal E. S. R

«J. Magn. and Magn. Mater.», 1983, 31—34, Pt 3: Proc.

I(nt. C())nf. Magn., Kyoto, 6—10 Sept., 1982. Pt 3, 31—34]|

aHrJI. =i

7‘ i Temoemkoers C monokpicraaia Tb 99,97 art.9% nam;.d
' pena B-aanaGaTHy. Kajopimerpe B HuTepsaje 200—400 K

/ fé) A ‘é’zr/ gpn HarpeBaHum, a- %axm}z) ; MCTOJI(?M OXJIazKAeHHs. |
OxnaskicHHe KaJOpHMeTpa  OCYIIECTBAANOCH — OTKAUKOR

TenI006MCHHOr0 ra3a (OPBAKYYMHBIM HAcocoM M AAS To- |

nyyennst 3uavennit C ONbITHBE JaHHEIE HOPMAJH30BAHH |

kK penmumie Cooy x TpH HarpeBanni. B oGnacti T-pH |

Kiopu T=221,4520,03 K o6napyxen (a30BHii NEPEXOA,

1-ro poja, CBS3aHHBIi C TpeBpalleHHeM u3 anTiHdeppo-|

MAarHHTHOrO B (pepPOMAarHHTHOE COCTOSHHC, CKPLITasg Tem--,

X, 7983, 79 7Y .




Jota AH=13,6%0,6 Jxk/monb. OTMeueH T-pHBII rucTepe-;
3uc, pasublit 0,24+0,03 K. IIpu 229K ycranosnen ¢aso-,
‘BBLI NMCPCXOA 2-rO pOAa, CBA3AHHBLY C NpeBpalleHHeM M3,
aHTH(CPPOMATHHTHOTO B NAPAMATHHTHOE COCTOSHHC TNpH!
T>229 K. Autudeppomaruutuoe cocrostuie Tb xapakte-!
‘PH3YCTCSl TCJAHKOHAAJLHBIM CIHHOBBIM YMOPSIAOYCHHEM. |

e . JIA. Pesuuukuf|
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! 104: 40856f Use of the continuous heating method for a ntudyi

of anomalics of the heat capacity of terbium and dysprosium.

Amitin, E. B.; Bessergenev, V. G.; Kovalevskaya, Yu. A. (lnst.[

Neorg, Khim., Novosibirak, USSR). Probl. Kalorim. Khim. Termodin.,

Dokl. Vaes,-Konf,, 10th 1984, 2, 505-7 (Russ), Fdited -hy

Emanuel, I, M, Akad. Nauk SS?‘R, Inst, Khim, Fiz: ‘hcrnognlovku,‘

USSR. The method of continuous heating was used to det. the heat!
capacities of Tb and Dy near transition (Neel, Curie) points. Al

vacuum adiabatic calorimeter was used with a rate of heating
100-1000 times that of the temp. rate (dT'/dt)o in absence of hcnling.]

/0 The results were compared to those of another set of mcasurcmentsE
(also at 226-236 K for Th, 85-100 K for Dy) by use of a multistage,

heating method. The advantage of the continuous heating is'

E,Z ) apparent in clear observation of transition peaks, esp. for Dy. = -

2 Ry
C-A-1986, 10Y,n 6 .
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11 3038. Hcnoabn3oBaHue MeTOMA HENPEPLIBHOrO Ha-
rpeBa ISl MCCACAOBAHHS AHOMANMIl TEMJOEMKOCTH TepGus
n nucaposus. AmMutuu E. B, Becceprenen B. 1".,'
KosaneBckas 10. A «IIpoGn. KaJlOpHMETpHH M XHM.|
tepmoaunaM, Joka. na 10 Bcec, xoud., 12—14 morm.l
1984. T. 2», Yepnoroaoska, 1984, 595—597
* IToxkasanbsl BO3MOXKHOCTH H . NpeHMyIeCTBa MeETOMa He-
npepLiBHOro HarpeBa npH onpenesneHud Cp TepOusi B oxpej
ctHocTi T-pot Heens u aucnposnsa BOamsnm  T-put Kiop
B BakyyMmuoMm ajauaGaTHy. MHKpPOKasopuMeTpe. Pe3yabTaTil
npeactanienst Ha rpapukax. Huas Dy ycranosneno pac-
uwensennie nuka Cp(T), He onpenensieMoe MeTOAOM cry-[

MeHyaToro Harpesa. : A. C. Tyseit

Om Ay @
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11 E280. KputHyeckan Tenaoemkocts TepGHa. The cri-|
tical specific heat of terbium. Jayasuriya K.D,Ste-
wart A. M, Campbell S. J, Gopal E. S. R.
«J. Phys. F: Metal Phys.s, 1984, 14, Ne 7, 1725—1743
(aunra.) ‘
C nomoupbio agHabaTHy. KajJopHMETpa H3MepeHa TemJo-
eMKOCTb OYCHb HHCTOrO MOHOKpHcTanna Tb B uuTepBase
1-p ot 200 g0 400 K. BGausu T-put Heens (Tw) Tennoem-
KocTb  omMcmBaercs = ¢-noft  CE= (A%jo=)|f|e=(1+
o-Ex|t|e=) + B+ D=t, rpe t=(T—Tx~)/Tn. 3naku coot-’
BCCTBYIOT 00JacTH CJeBa H CNpaBa OT T-pPHl Mepexoa.
OnTiMaabHble mapamerpsi: ot =o~-=0,20%0,03, A+/A-=
) =0,58+0,34, B+=B—-=21,68+13,93 Ox/Moab-K,
J E+|E-=—2,06%4,12, D+=D-=4,99 [lx/monb-K, Tx=
=229,9503+0,0035 K. ®-nma  oxpaThiBaer  HHTepBa’
—34<lg|t|<—1,5 nuxe Ty u -—3,9<1g|t|<l,22—abx-l
we. Ujaen ¢ E BBeeH AJs1 BBITOJNHEHHs ycaoBHsa B+ =B-.|
3naueHne ¢ OaM3KO K MPEACKAa3aNilsiM TCOPHH Ipynm mepe- |
HOPMHPOBOK, I S JI I1. .}

b iosy nl
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| 101: 61188t The critical specific heat of terbium. Jayasuriya,
K. D.; Stewart, A. M.;. Campbell, S. J.; Gopal, E. S. R. - (RRes. Sch.
Phys. Sci., Aust.' Natl, Univ., Canberra, 2601 Australia). J. Phys. F
1984, . 14(7), 1725-43 (Eng). Sp. heat was measured of a high-purity
single crystal of Tb of mass 3.734 g at 200-400 K. The data around
the Neel temp. Tx, were analyzed in terms of an equation valid in
the crit. region. The relation Tn* = T~ = 229.9503 £ 0.0035 K is
obeyed and the scaling law a* =~ = 0.20 * 0.03 is valid in this |

region. In order for the condition B+ = B- = 21.68  13.93
predicted by theory to be satisfied, it was necessary to incilulégo:.}f:!

' confluent singular term in E. The value of a (= +0.20) is not close !

/ ; / to the predictions of renormalization group theory for )mngneti(éz;)ﬁ;avJ
/ ) A J collinear systems with short-range interactions, A cross-over from'
the crit. region to a region with different behavior is obsd. at lg|t| =

+2.2 above TN, but not below it.

e.A.198Y, 19/, 78 N
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/ 102: 210288a Effect of high magnetic ficlds on the heat capacity
of single-crystal terbium. Ikeda, K.; Gschneidner, K. A., Jr.{
Takeshita, T.: Jones, D. W.; Farrant, S. P. (Dep. Mater. Sci. hng}
Jowa State Univ., Ames, IA 50011 USA), Phys. Rev. B: Condens.
Matter 1985, 31(9), 5878-83 (Eng). The low-temp (1.3-20.0 K)
heat capacity of an electrotransport-purified Tb single crystal was
measured in magnetic fields up to 10 T applied along the magnetically
hard basal-plane direction, i.e., (1120) or a axis. The electronic
specific-heat const., y = 3,71 & 0.09 mJ/g-at. K2, and the Debye'
temp. at 0 K. Op = 162.6 & 0.8 K, were obtmnnod from an anal. of,
the zero-field data. The heat capacity is almost independent of the'
magnetic field <1" K, but >12*K systematically increases as a'
function of increasing field up to.~3 T and then it remains almost,
/d( w — unchanged. This indicates that the spin-wave energy gap due to the.

magnetic anisotropy in Tb increases with increasing fields at the rate’

wﬂ”) of about 4 and 0.3 K/T below and above ~3 T, resp. o i

O A 1995 o, n2Y.
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104: 156860 Spin wave contribution to the specific heat of

- ferromagnetic terbium at Jow temperatures. Menon, C. S. (Dep.
Phys., Univ. Calicut, Calicut, 673 635 India). Bull. Mater. Sci. 1985

7(5), 509-11 (Eng). The magnon contribution to the sp. heat of

ferromagnetic Th is evaluated and the results are compared with the

measurements from 90 K down to abs. zero. e |
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2 E322.  CnMH-BOJHOROM BKAAJ B TEIIOEMKOCTS' ¢deppo-
MArHHTHOTO TepOust NPH HH3KMX TeMnepaTypax. Spin wave
contribution to the specific heat of ferromagnetic terbium
at low temperatures. Menon C. S. «Bull. Mater. Sci.»,
1985, 7, Ne 5, 509—511 (aura.) -

Tlposenen umcaeHumlt pacueT BKMaja CIHHOBMX Bosy B
TEIIOeMKOCTb (heppoMarH. Tep6us. Buum HCIMOJIb30BaHH |
SKCNCPHM. NaHHble IO CIEKTPY MarHonos. I[aHo cpasuenne
fI0JIyYCHHEIX Pe3YJIbTAaTOB C AKCNEPHM. 3aBHCHMOCTBIO TGILIO-
eMKOCTH oT T-pul mpH 7<90 K.  Ilpu T<20 K mumeercs
TIPAKTHUECKH NOJHOE COIVIacHe TEOPHH ¢ SKCICPHMEHTOM,

’ B untepsane 20<7T<65 K 3KCnepHM. TOUKH JeKaT HHme
pacueTHoii KpuBoi, a npn 75<T<90 K oun pacnomoxenm
L BhHUIe Hee. MaKcHM. pacXoXIeHHe C SKCIIEPHMEHTOM HMeer

Mecto npu T=<30 K a1 cooTsercrByer ~<289%,
- s 5 3 - - - . IL C. Konaparenxo |

Ofé/ggy/ g,/\/,"l
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10 E685.  ®a3bl TepOHa npu BHICOKOM JABJEHHH, Bos-
MOXKHOCTb CYWECTBOBaHHS ()a3bl _C TPONHHON rexcaroHanb-
woit naoTueiiweit ynakoskoi. High pressure phases of
terbium: possibility of ATHCP phase. Staun Ol-
sen J, Steensfrup S, Gerward L. «Phys. Letts,
1985, A109, Ne 5, 235—237 (anr..)

MeToIOM — SHEpreTHYeCKOro  JHCICPCHOHHOTO — aHaim3a |
AH(QPAKUHH PEHTrEHOBCKHX  Jydeil OT  CHHXPOTPOHIOro
HCTOUHHKA H3yueHH ¢assl TpexBajentHoro Tb, cyuiectsy-
joLLHe TpH BHICOKHX JAaBnenusax, [Tokasana THOHUHAY AAs,
TPEeXBaJICHTHEIX PEIKO3EMCJIBHBIX META/JIOB I10C/eN0BaTe b
HocTb (a3 ¢ naoTheiimeii ynakoskoii: I'TIY —Tun Sm—
nwoftas TTIY —TLK. Tlpu nasnenusx ~30 TTla oGua-
pyxena ¢asa ¢ Tpoiinoit reKcaroHasbHoil mJioTHefiweit yna-!
KOBKOIl. o oo Peca3ioMe,

cb./985; 18, w10
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g [ Q% ) ' 1B3025. TépmoauHaMuKa JaHTaHHAHHX aJeMentos. 111,

M(;nupuue 3g;ra.(vmn)uu T%%)a:zoa)auuﬁ Tb**(aq), Ho*(agq),
Yb*t(aq), Yb?*(aq), rz(cr), HoBrs(er) u ra(cr)
npu 298,15 7K. Thermodymamics of tamtianide elements,
IIT Molar enthalpies of formation of Tb3+(aq), Hod+-
(aq), Yb**(aq), Yb%**(ag), TbBrs(cr), HoBrs(cr), and
YbBra(cr) at 298,15 K. Bettonville S, Goudiakas J.,]
Fuger J. «J. Chem, Thermodyn.», 1987, 19, Ne 6, 595—
604 i(anrar) - : R L

C nomowpio Kanopumerpa JIKB-8700-1 npu 298 K ua:

MepeHbl 3HTaJbnui B3anmomefictBust (ArH) Merannmy. Tb,

Ho u'Yb 5t cOOTB-IMX KPHCTAMINY. - TPHOPOMHAOB- ci

. p-pamu- HCI pasnnunoit koHu-itn, TaGyanpoBaHb BeTHYHHES

J J[ ArH. C HcroJb3OBaHHeM | JIHT.  AAHHHX paccqn'rauu}
) —AtHio®, TbBrs, HoBry 1’ YbBrs, pasuwe  839,1--2.4,
842,127 u 793,8%+2,4 kllx/Moab, a Takxe —A}Hm"l

Boan. nonoB Tb**+, Ho*+, Yb3+ u Yb%+, pasume 698,3+1,5,]

—707,2+2,4, 670,5+2,7 u '530,4+3,3 kIx/Moab COOTB.

ITo suTpomusM BoaH. HoOB Yb2+ i Yb3+ BHumcsen cramu.!

7norex’runa:1 napst, Yb3+Yb?+, pasuniii —1,063-0,05 B. ITpen.!

yactb'cM. J. Chem. Soc. Dalton Trans. 1980, 1976, |

X /985, 19, N e en % Shem- Soe Dallon Tran. 180, 0%
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107: 103894b Thermodynamics of lanthanide elements. III."
Molar enthalpies of formation of aqueous ions of terbium(3+),
Yolmium(3+), ytterbium(3+) and (2+), crystalline, terbium
tribromide, holmium tribromide and ytterbium tribromide at
2815 K. Bettonville, S.; Goudiakas, J;; Fuger, J. (Lab. Anal.
Chem. Radiochem., Univ. Liege, B-4000 Liege, Belg.). J. Chem.|
Thermodyn. 1987, 19(6), 595-604 (Eng). Enthalpies of solns. of]
hizh-purity Tb, Ho, and Yb metals and of their tribromides in aq.
iC1 of various molalities were used to calc. the std. molar enthalpies
of formation of the ions(3+) and the bromides. These results are|

J } #) discuszed and compared with previous exptl, or assessed values. |

@%5’; Y /313, b, Yékis
%
¢.A.198% (0%, w ik ®
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15 B3006. Hi3MepeHHst TEMJIOEMKOCTH NPH HenpeplB-
HOM HArpPeBaHHH 'H OXJIAXJEHHH C HCNOJb3OBAHHEM Ba-
KyymHoRt apnalatHueckor Kanopumerpun. Heat capacity
mcasurements under continuous heating and cooling!
using vacuum adiabatic calorimetry / Bessergenev V. G.,|
Kovalevskaya Yu, A, Paukov I. E., Shkredov Yu. A. //|
Thermochim. acta.— 1989.— 139.— C. 245—256.— Awura.!

Onxcana aBTOMaTH3HPOBAHHAs KaJOPHMETPHY. YCTAaHOB-!
Ka A/ H3MEPEHHs  TCIVIOCMKOCTH MCTOAOM  BaKyyMHOII:
aaHabaTHY. KaJODHMCTPHH, NO3BOJSAIOLIAS NPOBOAHTD H3{

. MCpCiHus TCNJAOCMKOCTH NPpH HCIPCPHBHOM HarpeBaHHH:

A oxaaxAcHHH. ONHCAaHW TaKxe TeopHA H METOAHKA!
NpoBe/eHHA , TAKHX' H3MepeHuii, BoamoxHoctH onncanuoi’ig
KaJOPHMETPHY,  YCTAHOBKH  NPOACMOHCTPHPOBAHW  INpH!
HCCae]0BaHHH  (a30BHX nepexogoB l-ro M 2-ro poaa B}
Ts n B Oy. OGcy:xkaena npupoaa H MCXaHH3M (azosoro;
nepexona B Jly B oOKpecTHocTH cro Toukn Kiopw. !

e w B. ®. Baii6ys;



e L Basgeyewor ) /,/ML/@
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) 4 B3106. HccsienoBanue MarHHTHHX (a3oBhX nepexo-)
ROB B TePOHH METOLOM H3MEDCHHS MarHHTOKaJOpPHYECKOro
appekta. Investigation of magnetic phase transitions in,
terbium using the. magnetocaloric effect / Nikitin S. A.,J‘
Tishin A. M., Bykhover S. E. // Phys. status solidi. A.—
1989.— 114, Ne 1.— C. K99—K101.— Anra. |

B amanasone 1-p 218—232 K u B MarH. mossix zo H=|
=0,1 Ta (nmpHaoKeHHBIX BROJIb OCH b) MeTOAOM HaMepe-|
Hus MarkuToKanopuu. addekra (MK3) mcenepoBano da-
30Boe mosexenie Monokpucranaia Tb. Tlpu T-pax HuHXe
2205 K 1 B crabux H Bennunna MKS OHCTPO yBesnHuH-!
Baercsi, Mexay 220,5 u 223,4 K MKD ouenb Man, HMeeT|
MOJIOXKHT. 3HAK B CAa6HX MOJAX, HO  TNpPH TNpeBHIUIEHHH;
Hypxr. MK cHJbHO pacTeT. Takoe nosejeHHe CBHAETE]b-
CTBYeT O Pa3pyLIeHHH TOJAMH CTPYKTYpH aHTH(eppoMarH. |
$a3w. B nmoasx c H<Hypur. H B 061. T-p 223,4—226 Kl
BeJIHYHHbBI MstOTlelaTeJlbllbl. Ipu T-pax Bume 230 K|



‘ckaukn MKD mucuesaior, Cpenan BmiBoa, uto npu 220,5 K.
(Hxpxr.=0) Habmopgaercst ¢a3oBuiii nepexoj H3 (eppo-:
mari. B antudeppomari. cocrosinne. Ilpu 2285 K Hypar.'
JOCTHraer cBoero Makc, 3nauehns 0,019 Tua, uto cpuie-!
TENbCTBYET O CYLIECTBOBAHHH TPHKPHT. TOUKH. i

' X . B. A, CTynHHKOB
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f 111: 186065p Magnetocaloric effect and refrigerant capacity
of tcrblum—d{nproulum alloys. Nikitin, S. A; Tishin, A, M.y’
Leont'ev, P. 1. (Dep, Phys, Moscow State Univ., SU—117234;
Moscow, USSR). Fhys, Status Solidi A 1989, 113(1), K117-K121;
$Eng). The magnetocaloric effect MC was studied in Tb:Dy;-« alloys’

0 <x <1)at 70-300 K in ficlds <6 T. Max, MC is obsd. at 231 ;

The relations of the MC peaks to the different magnetic transitions

are discussed. Heat capacities and entropies were caled. byl

extrapolation. The refrigerant capacities were caled. =

B %y

e A-1989, 114, v X0
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11 B3169. Bawusnue npumeceii Ha AKYCTHYECKHEe CBOIi-
crBa TepGust / CmonbunkoB C. A, AptMa 3. 3., Cane-
poB B. A. 3unoBbeBa I'. IL. // Brcokouncr, BellecTBa,—.
1989.— Ne I.— C. 10—13.— Pye.

B nnanasone 1-p 200—250°C uamepenmusimu T-DHHIX 3a-
BHCHMOCTeIl CKOpoCTeli H KO3(. 3aTyXaHHst MPOMOJBHBIX H
nomepeyHbIX Y3 BOJH, a' TakXKe aMIVIHTYAB 2-ii rapMOHH-
KH, TeHCPHPOBaNHOIi (H3. HenuHeliHOCTbIO 06pasua (aas
BOMHB 4a wactoTe 10 MI'n), m wenuuHeiiHoro axycrhu,
napaMeTpa HCCIeN0BaHO (a3oBoe MNOBeJEHHe ABYX MOJH-
KpHCT. o6pa3uos Tb, HMeOWHX OCTaTOuHOE COMpOTHBJIe-
Hue r=p 300K/p 4,2K=11 u 33. VYBeauuenne Kox-Ba
NpHMeceii CABHMaeT, T-pol MarH. (a3oBHX NepexoioB ¢ep-
POMAarHeTHK — reJJHKOHAaJbHB aurmbeppomamc;mx (npu

X 1989 NI



Tc) 'u ‘rennkonjasibHEil anTHheppOMarHeTHK — mapaMarse-!
THK (npH TN), ORHOBPCMEHHO YBeJHYHBas 0GJ. cyllecT-:
BOBaHHsl TeJHKOHAAMbHOIT ¢a3snl. Ilpu T. c poctom co-|
Zlep:KaHus npumeceii HaOnao4aeTcsi pa3MbiTHe 1O T-pe!
aHoMaJuuil, npu Tn Takoro acddexra Her. JlaHHBIT METOR:

NpesiaraeTcsi HCMOJMb30BATh A/ aTTeCTAaUHH  YHCTOTHI
P3M. ~ B. A. Crynuukos,
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¢ 111: 121269p Effect of impurities on acoustical properties of

terbium. Smol'nikov, S. A; Artma, E. E.: Saperov, V. A,

Zinov'eva, G. P. (Sverdl. Gorn. Inst., Sverdlovsk, USSR). Vysokochist,

Veshchestva 1989, (1), 10-13 (Russ). The sound velocity and

absorption were studied in two polycryst. Tb samples during

magnetic phase transition. The temps. of the phase transitions 7%

nncfz Tx increase with the impurity concn. The acoustic parameters'

. anomalies at phase transition points can be used for characterization

Z‘?_ of sample purity, .. - 77 T TmeAHon

c.A-/989, ﬁ—/’ w1y
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¥ 11 E512.  JlaBjeHHe NapoB u TenaoThl cyGJIuMauuu Tep-
Ous_ u aucnposus / 3aiiues A. U, Tpuceaxos 10 A7)
Xannamuposa H. 3, Heemesios An. H. // Tennodus. Bu-
cok. Temnepatyp.— 1989.— 27, Ne 4.— C. 683—687
Odpysnonnrm Metomom Kuyacena B ycaopmsix cBepx-
BLICOKOTO «GE3Mac/sIHOTO» BaKyyMa NpOBEACHb H3MepCHHST
AaBJCHHIT 1MapoB JHCIPO3NST 8 TCMNCPATYPHLIX HUTEpBa-|
aax 1248—1440 K n 1289—1507 K, a Takxke «- n ﬁ-uo—!
, auuKaunii Tep6us B o6UIMX TeMnepaTypHbix HHTepBaJax,
/4,‘ 1262—1619 K u 1435—1626 K. Teanepatypunie 3aancn-|
/) od ] MOCTH J2BJEHHI NapoB anmpoOKCHMHPOGAHE  yp-HHAMH,
/ HOas Tennor cy6anMauus aucnposust Tep6ua npu 0
PCKOMCHIOBaHEl COOTBETCTBCHHO 3HauchHs 287,804 g
388,2+0,2 xII:k/M0oab. Pesiowme,

B2 Ay @
cb. /959, N1
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114: 2543207 Effcct e. impuritics on acoustlc'\l propertics o('n
tcrbmm. Smol‘mkuv, S. A, Zinov'eva, G. P.; Zhitova, L.
Roreshkova, Yu. A. (S \crdl Gorn. Inst., Sverdlovsk, USS R) i
Vysokochist. Veshchestea 1991, (2), 74-7 (le) Acomp.nmtwct
anal. of temp. dependence of acoustic parameters in 2 samples of T'b;
with different degree of purity showed a strong relation of the

/5 parameters to the impurity conen.  The values found of cryst.:
M’ I//ZWLC parameters ellow to est. quant. this relation.

o’ﬁ-m i

6.A.1997, 1Y, N b



6‘ 15B3111.  Bausinue npumeceil Ha aKyCTHYECKHe CBOIi-
- crea tep6ua / Cmoabunkos C. A., 3unosbeBa I'. IT., JKu-

tosa JI. Il, Kopewxkosa [O. A. [/ Bricokouncr. Bertect-

Ba.— 1991.— Ne 2.— C. 74—77.— Pyc.; pe3. aHrJ. ‘

B ananasone T-p 80—250 K  (ckopocth  Harpesa,

0,05 K/mun) meromom uaMmepenust (Ha uacrtore 10 MTu)!

CKOpOCTH NpPOAOJBLHHX H MoOmepeunblx Y3 BoOJH, KO3d. HX

3aTyXaHHs, d TaKkXKe aMIVIHTYA 2-0it rapMOHHKH, HCCJIE}IO-'

BaHo ¢dasoBoe  noBejaenHe ABYX oGpa3uoB Yb ¢ pasHoii)

KOHL-Heit npuMeceit. B 0HOM OTHOCHT. OCTAaTOYHOE 3JEKT-i

77/ 99/

— pOCONpPOTHBJCHHE I'=p300k/Ps2x cCOCTaBHIO 11, B apy-!
/T’JL) rom, Gosee unctoM, 33. Ha noayyeHHHX 3aBHCHMOCTSIX CKO-!
N ocTeil HaGJIONAIOTCS YeTKHe MHHHMYMH npH T-pe Heeas;

~ 1 ckaukn (na 3,4%) npu 1-pe Kiopn T.. 3aryxanmue,
3ByKa B MarHHTHOYMOPSIOUCHHO ()a3e aHOMasbHO pacTer,
C NMOHHJKCHHCM T-PH M Ha STO{f = 3aBHCHMOCTH HMelOTCs)
nukn npH T'x n Te. B Toukax a3oBHIX NEPEXOL0B HMEIOT-,
csl MHKH- HAa 3aBHCHMOCTSIX AMIJHTYA 2-0it TapMOHHKH,!
npuueM s obpasua ¢ r=33 B 06a. T. stor nmHK pas-|
nBauBaercsi, T. e. npu I'=216,8 K nMeercs MHHHMyM. |

L\/ '/‘9!]// N /5’ R L B..A. CTynuikos'
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120: 1458223 Changes of the enthalpies at the transition of!
Tbé¢*, Am¢* and Pu‘* jons from cubic to octahedral coordination |
in oxygen media. Reznitskii, L. A, (Khim. Fak., Mosk. Gos. Univ.,
Moscow, Russia). Zh. Fiz. Khim. 1893, 8§7(11), 2306 (Rus).]
The heats of changes of the coordination nos. AH of Mis*) ions (M =
Tb, Am, Pu) at transition {rom the cubic- to octahedral-type of
oxygen ion< shells in mixed oxides were derived from thke heats of
formation of these oxides, AMO3 (A = Sr, Ba). The AH values vary
directly with the radii of the rare earth ions. . B

It
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) 15B2192. AHoManus Temnosoro acuru
cyduxxpoxpucrannxqecxoro TepOus Mymo-
koB X. 4., Ulapunos Y. 3., Kopanukosa T, ®., Huxuruu C. A.
/ ®us. Toepn. Tena (C.-HerepGypr) ~— 1996 .— 38, \o 12
-— C. 3602—3607 .— Pyc. :
Hsyvennr anomamuy TEII0BOro pacuupenus Tb pasnuy-;

/}L{' /(,éﬁ&le (:/[’{Z TeMIIePaTy pHOIT 3a.mtcm§oc’rn TEIIOBOTO pacuIMpenus okomno

//; L?/ [;é%[d/ﬁf/ﬁ KHi MUHHMYM, To B cysmmxpoxpucrannuqecxom — OH OTCyT-,
f |
/

crayer. Iloxasano Takxe, uto B CYOMUKpPOKpHCTam MY ecKOM
COCTOSHHH TeMNepaTypa MarHMTHOro NIPEBPAIlEHH CHMXa-
eTcs Ha 40K, L o

X 1996, N 1S
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133:95247 The enthalpy of Sm, Eu, and Tb iron

garnets in 3000-1700 K temperature range.
Varazashvili, V.: Pavlenishvili, Tei

Khundadze, M. Georgia Izv. Akad. Nauk

Gruz., Ser. Khim., 25(3-4), 290- 294 (Georgian)
1999. The enthalpy of Sm, Eu, and Tb iron garnets
TR3Feb5012) has been detd. over the temp. range from
300 to 1700 K by using the adiabatic drop
calorimeter and high-temp. differential calorimeter
HT-1500. - Measurements of the Curie temp. are in
good agreement with the data in the literature.
The tabulated data on the high temp. enthalpy are
Al

given. )
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F: RE2RuOS (RE=Pr, 'Nd, Sm, Gd, Tb) q)(g,ﬂité)
s T-——-—‘—" ~— o —

02.04-19B3.2. TepMoaMHaMmudeckue cBoMiCcTBA
RE(2]RuO[5] (RE=Pr, Nd, Sm, Gd u Thermodynamic
properties of RE[2]RuO[5] (RE=Pr, Nd, Sm, Gd and
Tb) / Cao McCall S., Zhou Z. X., Alexander C. S.,
Crow J- E., Guertin R. P. // J. M and Magn. Mater.
- 2001. - 226-230, u. 1. - C. 218-220. - PHPH.

Mccn$nosauu' pncmanﬁuqec asa CTPYKTYPA,
HaMaPHUYEHHOCTb Q_ u TenNoeMKOCTb coenvHeHuMit

RE([2]RuO([5] (RE=Nd, Pr, Sm, d n Tb) c
TemnepaTypami ynopanoue oT 8 no 21 K.
Kpucrannuyeckas | CTPYKTYypa |RE[2)RuO[5] umeer

opTopoMONYeCKyio ‘CTPYKTYPY M OTHOCUTCA K . rp.
pnma. OCHOBHOE MAarHMTHOE COCTOAHME, no- Bunnmomy,



CTPYKTYpOi,  KOTopas mnpuBommuT K deppoMaruuTHoMy
noBeneHuo. HamaruuuenHocrs HacuumeHus OCOOGEHHO |,
nonaensaercs ana,  Gd[2]RuO[5] ¢ Tb[2]RuO[5].
Koapouumenr 3JIEKTPOHH TenJIoeMKoCcTH onsa BCeX ;
CoenuHeHut NOCTaTOYHO BeauKk 1 u3MeHserca or 680 go
Mﬂx/donb*K(Z). Hof(aaauo, YTO Ha TepMOnMHaMNUeCKue :
CBOJCTBA B OCHOBHOM By 4d-251eKTPOHH, KoTophle '
COenMHeHH nocpencTBoM ueneli Ru-O-Ru BOOJNL ocu b u B
SHAUYUTENIbHOM CTeneHu NnomaBifoT B3auMONENCTBUA Mexny
MOHamy P33. BubGm. 13. i |
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F: Tb-Mg-Al £

P: 1

02.22-19B3.9. TepMooMHaMmuueckue cBolicTBa n
YCTOMUYMBOCTb K OKMCJIEHMIO cnjaB TepOus C MarHueMm u
amommuveMm / Crpyuesa H. E., HoeoxeHoB B. A.
(650099, r KemepoBo, yn. Epmaka, 7, Q@kmr. kuzbass.
net / kviecmail. info. kuzbass. n // 8
MexayHaponHas KOHbepeHuus "OU3BUKO-XUMUUECKUEe
npoueccu B HeopraHuyeck Mmarepuanax", Kemeporo, 9-12
okT., 2001 : Te3sucu moxynagos. T. 2. - Kemepor 2001.
- C. 213-214. - Pyc.

MccnenoBaHu TepMOoAMHaMuueckue °  CBOMCTBA n
YCTOMYMBOCTb K OKMUCJIEHMIO CMIAaBOB TepOuA C MarhueM u
aoMMHueM B OMHapPHHIX 24 TPOMHEIX cucreMmax.
YCcTaHOBJIEHO oOGpa3oBaHue TPOMHBIX coennHeHun u
TBEPILX pacTBOpPOB. OO6cyxneHa CBA3b Mexny
SHTaNbNMAMM OOpPa30BaHUA, DHEPTMAMM  aKTUBaAUMU U

YCTONUYMBOCTHI OKMUCIIEHUK .

|




