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751916/ Phase transition in terbium arsenate. Klein, L.;|

Wucchner, W.; Kahle, H. G.; Schopper, H. C. (Phys. Inst.,

~— " Univ. Karlsruhe, Karlsruhe, Ger.). Phys. Status Solidi B 1971,

48(2), K139-K141 (Eng). Spectroscopic and magnetic mea-
— - surements on TbAsOy indicate that it undergoes a 2nd order phase|
transition from tetragonal symmetry (space group I4,/amd) to

— - some lower symmetry at the crit. temp. T. = (25.5 & 1)°K.}l—m——

That the symmetry is lower is shown by a distinct angular de-|

____pendence of the Zeeman splitting in the plane perpendicular to S

the optical axis below T.. At sufficiently high external magnetic

fields a strong magnetic anisotropy appears in the basal plane

~ “below T.. This results in a x/2 periodicity of the magnetization

when the crystal is rotated around the optical axis and the mag-

-—-netic_field is applied perpendicular to it. Besides the x/2]
i




periodicity, TbAsO, shows a new phenomenon. If the external .
field is smaller than a crit. field, Herit., of ~2.5 kOe, the /2
periodicity at 1.4°K vanishes. Instead a x periodicity is obsd.;’
if the crystal had been premagnetized by an external magnetic,
field of 19.5 kOe, and the magnetization in the basal plane mea-:
sured with a field H < Hert.. The max. magnetization always
lies in the direction in which the crystal had been premagnetized.
No_magnetic ordering was obsd. at >1.4°K. P. A. Larssen |
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170532g Study of a magnetic phase transition in terbium |
arsenate by a.c. susceptibility measurements. Becher, Wi
Kalbfleisch, H.; Mueller-Vogt, G. (Phys. Inst., Univ. Karls- |
ruhe, Karlsruhe, Ger.). Phys. Status Solidi B 1972, 52(2),!
K81-K84 (Eng). The temp. dependence of the susceptibility, ;
x(T), in TbAsO; shows a max., which is slightly dependent on |
frequency. This dependence is caused-by relaxation processes, .
and is greater for powder than for crystals due to the smaller
Uy relaxation rates of the powder caused by the poor heat transfer
tt from the lattice to the cooling gas. From an extrapolation, the
Neel temps. are Ty =.1.35 + 0.02°K (powder) and Ty =1.48,
=+ 0.03°K (crystal). The form of the x(T) curves indicate an
antiferromagnetic ordering probably in the [110) direction.
ErvoO,, ErPO,, ErAsO,, and YbAsO; do not show magnetic
phase transitions at >0.6°K. :

C A 797257 w24 O
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) 35031y Crystallographic distortion in terbium arsenate at,
low temperatures. Goebel, H.; Mueller-Vogt, G.; Orlich, R.;
4 Klein, L. (Forschungslab., Siemens A.-G., Munich, Ger.).
T Phys. Lett. A 1972, 41(5), 409-10 (Eng). X-ray powder dif-|
o fraction measurements were carried out in' TbAsQ, at 4.2-!
300°K. On lowering the temp., a distortion of the originally|
. tetragonal unit cell occurs along the [110] direction. The'
b transition is most probably 2nd-order. The transition temp.
is 26 = 1°K. : —

e J 1943305 ©®
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] éﬁ [ ’ 24 B515. Kpucmmlorpaq)lmct.xoc HCKAXKEHe peme‘nm //' it
5 Tb\sO4 npH HH3KHX Temnepatypax. Gobel H., Mulo.
Ter-vo gt G, Orlich R, Klein L. Crystallographlc .~
dlstorlon in TbAsO4 at low temperatures. «Phys. Lett.»,

1972, A 41, Ne 5, 409—410 (anra.) .
Peu‘rrcnorpadnmecn\oe Hayucuue nopoun(ooﬁpasnbw 00-
pasuon TbAsO, B T-prom uutepsaac 4,2—300° K noxasauo,
’ UTO NpH OXJarKACHHH HIKC Tc—(26+l) K- nponcxoaur
(T pacutensieniie  pedaexcon  (hhl) mexomuoii . Terparon. pe-

t)

———

LeTKH,” B TO BpeMsi Kak pedaekent (h0l) ocraiotes  ne- |
H3MCHHBIMH. DTO YKa3blBaeT Ha HCKAXKEHHE peleTKH B |
. nanpasaennn <I10>, T. e. Ha naanune asodoro nepexo- l
na. Bennunua pacuienJienus-npu nepexoje uepes T, name- ,
HsJaCh HenpepbiBHO, H3MeHenust ofbeMa He raGaiomanocs, |
4TO 1103BO.ISET OTHECTH MNpeBpaulenne K (asoBEIM nepexo- |
aam 2-ro poxa. PIT npu narpenanuin 1 OXJAXKACHHH COMpO-
BOKIaNCA  T-PHHIM THCTEPC3HCOM ~1°K. paBy\lOBCKHH

X AGEF A RY ¢
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/170520 Magnetically controllable phase transition in ter-'
blum arsenate. Klein, L.; Kahle, H. G.; Schopper, H. C.;
“Walter, H. (Phys. Inst., Univ. Karlsruhe, Karlsruhe, Ger.).!
Int. J. Magn. 1972, 3(1-3), 17-21 (Eng). *Spectroscopic and“

magnetic measurements show that . IbAsO ndergoes a
crystallog. phase transition from tetragonal to some lower sym-!
metry at T, = 25.5 & 1.0°K. Magnetic moment measurements’
in the plane perpendicular to the optical ¢ axis show a strong.
anisotropy below T.. The directions of max. and min, mag-,
netization can be interchanged In a sufficiently high external

CA A977. 77 126 O
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dasopblit nepexon B TbAsUs «KOHTpOAHpYE= |
Mblit> MArHHTHBIM  TOJEM. Klein L, Kahle H. G,
Schopper H. C, Walter H. A magnetically ccntrol- |

79;9;

lable phase transition in TbAsO,. «Int. J. Magn.», 1972, 3, l :
4

Ne 1—3, 17—21 (anr:1) : _

TIpu reaneBbX T-Pax MPOBCACILI Mary. 1 CMEeKTPOCKONHY. |
HLCCIC0BANNS MOHOKPHCTAIIA COSULICHNS TbAsO, (Tcrpar.‘
CTPYKTYpa, IPOCTPANCTBLINAS TPYNMa I4;/amd). Onthy. H3-
Meperisl TI0Ka3ai, uTo Tpit 25,5%1,0° K npoicxoaut ¢aso-:
BLIT MEPEX01 B HOBYIO KpHCTALIHY. (pasy c Gonee HH3KOIT
cinyerpiteii. . ITpn aToit T-pe 1a6.110136TCH PacLICMCHIC
yposusi I's na aBa ypoBust. Hizke T-pbl Tnepexojia BO3HIKA-.

oT aWI30TPOMIS Maril, CBOHICTD B II10CKOCTH, nepneHanky- |.

Foeqh7872 '



“APHOIT ONTHY. OCH Kpucrasna. B CHALNLIX 1OJSIX 3aBiicy-
MOCTbL BCJIHUMIIBI MarH. moyenTa OT Hanpasienus nong p-
Gasucuoit nJockocti HMCCT nepnoanunocts n/9. B Goaee
C1a0BIX MOAAX (MeHbx HCKOTOpOro’ Kputiy. nosg, Beil- |
H1IHa KOTOPOro 3aBlicHT oT T-Dbl) Maru. MomenT H3Menaeres |
C mepnoiom m, TIpHYCM ' HanpasJcHiie, ‘3 KOTOpOM  Had.Tio- |

AacTes Makeumysm Marn, MOMeHTa, coBmafmaer ¢ Hanpasn.te--
IHeM npeaBaputensioro . HaMarnHyHBanus  Kpucraana g
JCitILnoM moae (19,5 X3). P. 3. JI(E'leTux“

o
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\~ 9790a Spectroscopic properties of terbium arsenate. Wuech- |
-) ner W.; Boehm, W.; Kahle, H. G.; Kasten, A.; Laugsch, J. ‘
(Phys. Inst., Univ. Karlsruhe, Karlsurhe, Ger.). Phys. Status !
Solidi B 1972, 54(1), 273-83 (Eng). Absorption spectra of Th3+ i
in TbAsQq indicated that this material underwent a Jahn-Teller
induced phase transition from tetragonal to a lower, probably l
orthohombic, symmetry at I'p = (25.542.5)°K. Zecman spec-
T.e T tra with the magnetic’ field in the basal plane taken below T
showed a large anisotropy which was caused not only by the
g factor but also by large internal fields, The g tensor of the
isolated 2 lowest singlets, which were sepd. less than 0.6 cm-!
at 1.74°K, was uniaxial with Zuo = 17.0 = 1.0 in the [110)-di-
rection. Measurements down to 0.77°K showed a magnetic
phase transition at Ty = (1.48 + 0.04)°K to an antiferromag-
netically ordered state which increased the splitting of the 2
.. lowest lying singlets <(2.62 = 0.06)em~'at 0.77°K.

CAA973.78. 72 @
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76620h Specific heat of terbium arsenate. Berkhahn, W.;‘f

Kahle, H. G.; Klein, L.; Schopper, H. C. (Phys. Inst., Univ.
Karlsruhe, Karlsruhe, Ger.). Phys. Status Solidi B 1973, 55(1),;

265-71 (Eng). Heat capacity measurements on TbAsO, were

. carried out at 0.8-30°K. They show that this compd. unaergoes]|
2 phase transitions; 1 at 27.7 + 0.5°K, which is caused by a

(C ) crystallog. phase transition from ‘t,etragor_xz_zl to or_thorhombic‘;

magnetic phase transition from the bParamagnetic to the antj-!
“ferromagnetic state. An effective exchange integral and crit.|
-parameters were detd. and compared with theory. The con-'
tribution to the heat capacity assocd. with the crystallog. phase!
transition shows a typical mol. field behavior; the exptl. values'
and the data derived from a modified mol. field theory are in very/|

. A

TEAsQ,
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; 2 E907. TennoemMKocT ~ apceHaTa TepGus. Berk-
e .. hhahn W, Kahle H. G, Klein L, SchopperH.C.
] lThc specmc heat of terbium arsenate. «Phys. status soli-

SR (b)», 1973, 55, Ne 1, 265—271 (auru.; pes. HeM.)

" ' I/Iccqeuonana tensioeMkocts TbAsO; B mmanasone T-p OT
"7 08 no 30°K, npu stom sGausu ‘1,5 n 27,7°K oGnapyxeusl |
! 7 avomanuy. Ilepmasti .u@, HHX,  COOTBETCTBYIOLLAst Y3KOMY
MaKCHMyMYy A-THMa, oGycnoaneHa mepexoaoM u3 aHtidep-
e POMAarHHTHOrO B MapaMarHHTHOE COCTOSIHHE, ~a BTOpas —
¢dasoBoMy mepexony M3 Terparorlanbuon B pomﬁlm peuer-
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’ 538105 Magnetic and crystall

arscnate at-low temperatures.
Karlruhe, Karlsrulie, Ger.).

(Enyl. The magnetic ;_)r'n;)_cni.c.\ of THA . were

by ep. heat amd mugnetic soment me

underpoes 2 phase transitio

(T't\ Trom tctrago'n':;lwic;N(‘)r(hnrhombric- syl;lmé!ry at Tn

< (1) a crystallogs phasé transition |

7973

opraphic properties of terbium
Kicin, L. (Phys. List,, Univ.
Intod. Megn. 1973, 5(1-3), 2315
investizated
rements.: Thts compd., [

O7T |

0.5°K and (2) a magnetic phase transition from the paramagnetic|
to the antiferromagnetic state at Iy = 1.50 2= 0.02°K. Thc{
crystallog. domain structures have a marked influcnce on lhc‘

J

- magnetic measurements below. Tp.

41974, 80. WIO o
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l gﬂso 53035p Observation of induced magnetism and magnetic

ordering in terbium arsenate by optical spectroscopy. ~ Wuech-
ner. W.; Laugsekh, Jo (Phys. Inst., Univ, Karlsruke, Karlsruhe, | -
Ger.i.  Iut. J. Mcgn. 1973, 571-3% 181=3 ¢Engt . Tke hich-
resoln. optical spectra of Thi® in ThA«O;show that thissubstance
undersoes 2 phase transitions.  The low-temps. Jahn-Teller in-
duced erystallog. phase transition at Ty = 27 = 1°K lowers the
tetraconal symmetry, and ThAs0: becomes orthorhiombic. - Zee-

man effect measurements below T chow that this niaterial has:
TN¢£€) an ldnz-like cround state with a g value of 17.4 = v th

ortmorhombic [L#l direction.  DBdow Ty = 1.38 = OUH°K,
TH 140, orders antiferromasgnetically in a collinear sublattice
«ructure.  The maznetic moment direction is the {110] direc-
tiva of the orthorhombic unit cell. - The ordering is Lased vn ex-
chaince. interaction and on induced macnetic momenis between
1te sinclet crystal feld cround states sepd. by 3 = 0.7 = 0.1
em~* st above Tx. The metamagnetic phase transition is
studiew at .8 K- fur different corystal shapes and can. be well |
desczibed by a *Schlanck-model.™” ! : ;

A1974.80. wi0 = @
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7 g /[7’0 L 4: 143950¢ ‘Two=level singlet magnetism in lerbiunt arsenale
LV 4 _(/ i nd terbium vanadate(V). Gehring, G. A; Kahle, H. G|
! !

<

" “.\’arﬁvlé, W.. Simon, A.; Wiechnier; W, (Phys. Jnst., Univ.

- —T § Karlsruhe, Karlsruhe, Ger.). [hys. Status Solidi B 1976,
oo T T, 297-309 (Fng). Spectroscopic and sp. heat measurements
i wre reported on 2 singlet magnets, TbAsO« and TLVO.. The

frmre == f “tatios between the antiferromagnetic ordering temp.. T and the
i [ plitting A between the 2 singlets are Tu/A = 1.58 and Tn/A ={
7__045, resp.” The expls. show considerable deviations from a nol.——

/(/’;/7/‘]/826 : field theory but remarkably hetter ogree with a self- cohsistent

PR PSP RISIPE S SRS Y S W

exchange and dipole fields are used,
S e——— R i — -

——

. ..—.tandom-phase approxn. ¢alen. in which the experimentally detd.}— -
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Typubix Mopudukaumuit TbAsOs m DyAsO.. Long F. G,
Stager C. V. Low .lemperaturé crystal structure of -
TbAsO, and DyAsOs «Can. J. Phys.», 1977, 55, Ne 18, °
1633—1640 (aura.; pes. dpanu.) ' :
H3syuena XpHCT. CTPYKTYpa BBICOKOT-PHBIX If HH3KO-
T-ptisix  mMoauduxaunit TbAsO, (I) u DyAsO, (1), mono-

KpHCTaJJAbl K-pbIX -BbIpaulcHol H3 p-pa B pacniaase |

PbyAsyO7. SkcnepuM. HaGop HHTEHCHBHOCTCIT, NOAYYCH Ha

apToMaTHY. aHdpakTOMeTpe. CTPYKTYpa BHICOKOT-pHLIX [ |

i I n3yuena mpu 300° K. IToarmepikicua npHHAAMCK-
HOCTb K TETParoil. CHUrOMHH (CTPYKTYPHLIR THIN ILIPKOHA)

¢ mapamerpamu_pemertki_a 7,105, 7,063, c_6.336. 63044, J

\
\
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7 [/ = 91: 116329x Neutron diffraction study of magnetically
V#j, l/ ordered terbium arsenic oxide (ThAsO,). Schaefer, W, Will,
G. (Mineral, Inst., Uniy, Bonn, Bonn, Fed. Rep. Ger.). J. Phys.
Chem. Solids 1979, 40(3), 23945 (Eng), The magnetic phase
transition of TbAsOq at Ty = L5 K into a helica) antiferromagnetjc
moment configuratio, was studied hy using neutron diffraction,
¢ spiral structure jg planar, with (he Propagation vector alop
. [001] and the moments perpendicular 1, [001]. The Propagation
period is 197 X, which jg equiv. to 31 unjt cell consts, The
7}"/ results contradjct the simple collinear nnlil‘yorrmnugnetic structure

erived from macroscopic expts, (W. Wuechner; J. Laugsch,
1973), . s . '

©
A/ ppy
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y 15 B879.  Hccaenosanme audpakuun HeATPOHOB B Mar- |
H

HTHO ynopsinoyenwom TbAsOy Schifar W, Will G. !
Neutron diffraction “Sfudy ©f magnetically o:dered ;
TbAsOs. «J. Phys. and Chem. Solids», 1979, "40, Ne 3, |
239—245 (aura.) ,

B oGaactn uuskux 1-p q0 ‘1 K mceneiosana mubpakuus |

_HefitponoB ¢ amwHoi Bosmer 1,203 A TIOPOIIKOOGPa3HBIMIL

obpastiamMn TbAsO,, nombiTEBaOUICrO KpHCTaIorpaduy.
¢asosnlit mepexox npu 27,7+0,5K # MarnHTHBI basosbijt
nepexox npH Tx=1,48+0,04 K. Ilokasano, 4To B anty-
(eppomaruuTHOil ¢(ase MaruuTHas CTPYKTYpPa HOCHT CnH-
pasbHBIT XapakTep ‘¢ BCKTOpaMH* MDMCHTa, TepneHanKy- .
JISIDHBIMH C-OCH H JICHAUWHMH B ab-miockoctH. Bpawenne
BCKTOPOB NMPOHCXOAHT BOKPYr Hampasuennst [001]. Ilepnox .
OIHOTO BHTKAa cnHpami cocrasiser 19712 A nan 31+2
3JEMEHTAPHBIX siyeiikH. OTMeYeHo, YTO 3TO OIHH H3 CaMbIX
GOJILIIHX TIEPHOAOB, HANACHHBIX B aHTH(deppOMarueTHkax. |
e . T. JI. Anapunkos ,

--- T e el A A ae
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1 106: 144847m The arsenic-terbium system, Gschneidner, K. A
Jr.;  Calderwood, F. W. (Rure-Earth Inf. Cent., lows State Univ,!
Ames, 1A 50011 USA). Bull. Alley Phase Diagrams 1986, 7(4), 351
(Eng). Crystal structure_and thermadn. data of the system are
discussed. ~One intermediate phase, ThAs, is known.  No phase
dingram is given. . e ) e

LA 197 106,878 ®
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) 653272. MarnutHble (a3oBne Nepexois B 06AaCTH
roMoreHHocTH coenunenns TbyAlSi / dyGenko U. C., Es-
nokumoB A. A., Memepskos B. ®. // 5 Bcec. koud. mo
KPHCTAJIOXHMHH HHTepMeTalJ. coef.: Te3. Aok.a., JIbBOB,
17—19 okr., 1989.— JIbBoB, 1989.— C. 178.— Pyc. |

Meropamu P®A u PCrA. ycraunosneno, uto TbsAlsSi
KPHCTaJ/UIH3yeTCsl B TeTparoH. churoniok (14/mcm, Z=8)
a 11,581 (6), ¢ 15,039 (3) A; aTomu TepGus pacnonox(e-t
HH B TPeX KpHCTajJorpaduyecky HeSKBHBAJEHTHHX TO3H-
unsax ¢ KkpatHoctbio 1:4:1. Hinke T-pu Marm. ynopsmoqe-';
nust Tn=<90 K coemunenne . TbeAl;Si_nmeer croxuyio
MarH. CTPYKTYpy, NpHuYeM MarH. BOCNPHHMYHBOCTb MO Mepe
MOHHKCHHS T-PH MPOXOAHT Yepe3 3 MaKCHMyMa npH Tnox:
~90K, T\~60K, To~25K. .Hccrenosanie Mari. cocros-,
HHa o6pa3uoB u3 06.1. romoredHocTH ¢asn TbeAlsSi noka-
3aJ10, YTO YNOpsiOYeHHe MarH. MOMCHTOB aTOMOB TepGHs B'
STHX COeNHHEHHAX HOCHT aHTHdeppomarH. (A®) xapakrep'
H B HYJEBOM MarH. noJe CYIEETBYIOT- TPH pa3iuuHne Ad
CTPYKTYPH, OCOGEHHOCTBIO K-PHX SBJSICTCH HAJHUHC HECK.
MarH. (asoBHIX NepexojoB, HHAYUHDPYEMBIX BHEIIHHM MarH.
nonem mpH T<TN. _To_pesiome




17 B2026. Penrrenorpadpnueckoe. NOPOIIKOBOE HCCJe-
AOBaHHEe TEPMHHECKOrQ DPaCWIHPCHHA HEKOTODPHX COeLHHC-
HHI{. PeNKO3EMENLHHX. 3JICMEHTOR:  CO: CTPYKTYPOH- - ThHna
unpkona.. X-ray. powder diffraction studies of. the ther-,
mal expansion. in. some zircon-type rare earth. compounds
{ Vishnuvardhan Reddy. C., Satyanarayana Murthy K.,
Kistaialr P: //'Lanthanide. ‘and’ ~ Actinide Res.— 1989—,
1990.— 3; Ne'2.— ‘C. 123—139.— Anru.
" Penrrenorpadmyeckir npocsexen ‘(Merox nepomkxa) xa-
PaxTep TCIJIOBOro:  PACWHPCHHA" PCWETOK  COCTHHEHHI
TbAsO; (1), 'H0A§O'4u (1) or TmAsO; '(IT), xapaxtepn-,
3YIOUIHXCS - CTPYKTYPOH THIIA WHPKOHA, B T-DHOM 'HHTCPBa-
Je 300—890 K.. ITapamerpn’ pelerkir (. rp. I4/amd):
I, 300" R, a 0,71017, ¢0,63345; 889, '0,71'198, 0,63629; ! 11
300, 0,70570, 0,63073; 889; 0,70861, 0:63209; HI 300,
0,69986, 0,62605; 889, 0,70193, 0,62917 um. Kosg..
TepMHd, pacuripenns a (10-¢ K-1) s YKa3aHHOM HHTEp-|
Baxe T-p: 1 @, 3,95, a.-7,38; 11 624, 810; 111 5,12, 8:80.:
BuisBACHHBUT CYIECTBEHHO @HHSOTPONHHIL Xapakrep pac-
IIHPEHHS PEUeTKH. CO: 3HAUHTEJBHO GOJlee CHILHHM pac-|
LUHpEeHHEM BJOJIb- OCH ¢ O6BsICHACTCS 60Jice caabnM B3aH-|
MOJICCTBHECM B OTOM HANpABICHHH  MEXAY TeTPasgpams -
AsO4_u xatmonamm Tb, Ho, Tm. C. B. CoGonesa.



Bady W
- 6 E390.  PenTren-AH(ppPAKTOMETPHYECKOE H3yueHHe Ten- !
| - JI0BOFO PACUIHPECHHS HEKOTOPHX  MOJHKPHCTAJIAHYECKHX
PEAKO3EMCBHLIX COCAMHCHHIT CO CTPYKTYPOH THMA UHP- |
xona, X-ray powder diffraction studies of the chermal |
expansion in some zircon-type rare ‘earth- compounds /
- Vishnuvardhan Reddy C., Satyanarayana Murthy K, Ki-
- : . staiah P. // Lanthanide and Actinide = Res.— 1989.— |
<, 1990.— 3.— C. 123—139.— Auru. - ,
dororpaduucckum Merofom ebas—Illeppepa B namyue-
nun CuK, onpemeicnpl TeMnepaTypible 3aBHCHMOCTH na-.
" paMeTpoOB pelIeTKH a(T) u c¢(T) TerparoHajbHHX DPENKO:
3eMenbHEX apeenatoB TbAsOs, HoAsO; u TmAsO; B-
nirepsane T-p 300—8907K. ITo STHM AdHHHM BHUHCACHH
KOMIOHCHTH TeH30pa TCIJIOBOrO pacliHpenHs ouj, Kotopue |
{;& 0Ka3a/JHCh JHHEAHBIMH (-LHAMH T-pH. PesyabraTh npea- |
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N -
CTaBJeHbl rpa¢uueckn 1 TaGyanposann. ITokasako, = uTO,
de>ots AN BCEX COCAHHCHHI H aHH3oTponus ciaGo H3Me-
psierest ¢ poctoM T-pH. KpaTko .oGcyxacHa aHH3OTPOMHA
i; B CBA3H C'aHH30TPOMHeil CTPYKTYPH ITHX COeHHEHHH.
ST S " B. TI. MuxaJpueHKo



