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lMouck P-HeyemHbIx aghgpeKmoes 8 Kpucmannax co
cnupanbHol Ma2HUMHOU cmpyKmypolu

KO.b. Xpuninosud, O.1. XKuxumoes,

UOEA B «kpuctannax co cnupanbHOM MarHUTHOWM CTPYKTYpPOW HecoxpaHsawLllee
YeTHOCTb craboe B3aMMOLAEWCTBME MEXAY WOHaMWU [LOSMKHO MpUBOAUTL K
pPasfMunIo 3HEPrum Ong rnpasblX U NIEBLIX Crinpaneun.

P-odd long-range action of ions magnetically ordered crystals

O. L. Zhizhimov and |. B. Khriplovich

Nuclear Physics Institute, Siberian Division, USSR Academy of Sciences
(Submitted 22 July 1982)
Zh. Eksp. Teor. Fiz. 84, 342-354 (January 1983)

Account is taken of parity nonconservation; exchange interaction of ions with electrons leads, in
crystals with magnetic structure, to spin-dependent long-range forces between the ions. The
energy of the P-odd interaction reaches ~ 100 Hz for rare-earth crystals having a helicoidal spin
structure. The possibility of observing parity nonconservation in these crystals, as well as in Bloch
domain walls in ferromagnetic films, is discussed.

OcHOBHOM BKNag B 9HepPruio crnaboro B3aMmMogencTBmsa JaetT obMeH Mexay anekrpoHamu
npoBOAMMOCTM U MoHaMWU. [loaToMy P-HeyeTHble 3dpekTbl B MeTansax [OOSKHbI
NPOABNATLCH CUSTbHEE, YEM B OUITIEKTPUKaXx.
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@ lMouck P-HeyemHbix 3chgpeKmos 8 Kpucmanauyeckom

cosnemuu

Ho - 'Y, SS Ty, =133K, FM T,=20K 6-n ny4yok BBP-M, MNAD

BeKTop N/I0CKOCTHU cCliupaiv

m =[my;X my]|
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M4 ¥ M, - BEKTOpPa B IIJIOCKOCTH BpallleHUsI MarHUTHbIX MOMEHTOB

g — BeKTop paccesanus, €= q/lq|,
P - BexTOp nossipu3zanuu HEUTPOHOB

MHTEHCUBHOCTD paccedHnud B CaTEJJIUT k

OpuenTupy4 P napa/ujieJIbHO U
aHTUNApaJJIeJIbHO q:

N, - YUCJIO «IIPABbIX» CIIUpaJIel,
n; =1 - n, - YnucI0 «IEeBbIX» CiUpase

I(k)~ Fz(q)i[l + (em)? + 2(em)(eP)(n, — n))]6(q — Tt *+ k)

p(ER=[I"(x k) — (£ O]/[I'(£ B+ (£ K)]
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lMouck P-HeyemHbix 3chgpeKmos 8 Kpucmanauyeckom
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@ Maz2HUMHaAA KUpaabHOCMb — HO8bll Kaacc
yHUB8epcanbHocmu

H. Kawamura

MWOEA MarHetukm co HekonnmuHeapHOW MarHUTHOW CTPYKTYPOW NpUHaAfiexaT K HOBOMY
Knaccy yHMBepcanbHOCTU NepexoaoB BTOPOro poaa.

H. Kawamura, J. Phys. Soc. Japan 61, 1299, 1991.

KVIpaJ'IbHOCTb MO,EI,I/ICbVILI,VIpyeT KpUtnyeckoe nosegeHmne CNCTemMbl

$ KpUTMYECKMe UHAeKcs! o, B, v, v

KupanbHbIii Knacc yHMBepcanbHOCTH I:> Hosble UHOeKcbl - P, Y. XapakTepusyioT
cpenHIo0 KnpansHocTb < C >

2

KpMTI/I‘-IeCKVIe MHOEKCbl MOXHO orpegenntb nytem m3MepeHnsa cpegHux 3Ha4YeHUn

KMpansHOCTY
<C>~n,—n)
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Bzaumooelicmeue ma2HUMHOU KUpasabHoOocmMu ¢
MexXaHU4YecKuUm KpyyeHuem

C.B. Marnees

UWOEA KupanbHOe none B3aumogenctByeT C AedopmaumamMn  KpuUcTaninyeckou
peLLETKN.,
B obwem Buae W =23 g(R,,)[Sk X SR,] (rot up, — rot ug,)

U, - CMeLLeHe aToMa Yy TOYKM R OT ero nosioXXeHns paBHOBECUS
g(R,) — 3Heprusa B3anMoaeuncTens

Onsa ynpyroro Kpy4yeHus
U,=-tyz U,=1Xz Uu,= 1y(xy)

=d@/dz - yron Kpy4eHus Y(xy) - PYHKUMSA KpyYeHUst

Q > W= -2[m, X mZ]ZTNmZ zg(R)sin(kR)

Nm— 4YNCI1O0 MArHUTHbIX aTOMOB
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@ Bzaumooelicmeue ma2HUMHOU KUpasabHoOocmMu ¢
¢oHoOHamu

BbipaxeHue W =X g(R))[Sg; X SR,] (rot ug; —rot ug,)

MOXHO WCMOMb30BaTb AN ONUCaHUA B3aMMOAEWCTBUA KupanbHOro nosis c
dooHOHamMun

B otom crnydyae cmelleHns Up MOrytT ObiTb npeactasneHbl 4epe3 CymMMbl
onepaTopoB POXAEHUA b;; N YHUYTOXEHUS b,

W = Zg(O) Zq (ZMj\(II:Z)l/Z [bq Cq (CI) + bc-I[_Cq (_q)]

oneparop K1panbHOro nosns

g(R31) ox [iCI(R1 +R2)

1
- |Spi X Sp,lsin(—=qg - R
2(0) 5 ] [SRr1 r2]si (Zq 21)
R.R,

Cq (q) =

B3anmopgencTeme knpanbHOCTU ¢ OHOHaMM MOXET NPUBOANTb

- K cnaboii Hecopa3MepHOCTU
- K HEOOMbLLMM UCKaXXEHUSAM PELLETKN C HapyLLEHNEM UHBEPCUN
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Bzaumooelicmeue ma2HUMHOU KUpasabHoOocmMu ¢
MexXaHU4YecKuUm KpyyeHuem

[lpooeMOHCTPUPOBaAHO B3auMMOLENCTBME MArHUTHOW  KUPAribHOCTU C  MEXaHWUYECKUM
KpydyeHuem. Takoe B3aumMogencTeme gaet BO3MOXHOCTb M3MEHATb 3aceSfIeHHOCTb AOMEHOB C
«NPaBbIMU» UNKU «J1EBLIMUY CNMPansaMu.

OTa CBOUCTBO MOXET ObITb UCMOSIb30BAHO A1 MPSAMOro N3MepeHust KupanbHbIX KPUTUYECKNX
NHOEKCOB [, AN N3y4eHnsa noBedeHnsa cpegHen KupanbHocTn <C>.

OcobeHHO BakHa Takas BO3MOXHOCTb A1 MeTannos.
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PHYSICSLETTERS A

Polarized neutron scattering study of the spin chirality s Lot A 224 (1997 372375
ysics TS 372-3

V.P. Plakhty**, S.V. Maleyev®, J. Wosnitza®, B.K. Kremer®, D. Visser?, J. Kulda®,
O.P. Smirnov®, A.G. Goukassov*!, LA, Zobkalo®, E. Moskvin®

*Petersburg Nuclear Physics Institute, RAS, Gatchina, St. Petersburg, 188350 Russia
*Physikalisches Institut, Universitit Karlsruhe, 76128 Karisruhe, Germany
“Max-Planck-Institut Stuttgart, 70506 Stuttgari, Germany
4Department of Physics, University of Warwick, Coventry CV4 7AL, UK
“Institut Laue-Langevin, BP 156, 38042 Grenoble Cédex 9, France

Interaction between the spin chirality and the elastic torsion

V.L Fedorov, A.G. Gukasov ', V. Kozlov 2, S.V. Maleyev, V.P. Plakhty *,
1.A. Zobkalo

Petersburg Nuclear Physics Institute, Garchina, 5t. Petersburg 188350, Russian Federation

Abstract Received 3 Sepiember 1996; accepied for publication 21 October 1996
Communicated by J. Flouquet
To study the average value of the chirality in helically polarized antiferromagnets below T, the interaction of the

chirality with elastic torsion has been exploited for a prelerable population of one kind of chiral domains in Ho. For the

investigation of chiral fluctuations above Ty a dynamical chirality (DC) which is the projection of the chiral field on the
induced sample magnetization has been studied with polarized neutrons. For the first time the completely inelastic
spin-dependent cross-section has been observed in CsMnBr, and shown to be an odd function of the energy transfer as
theoretically predicted. Spin-dependent chiral scattering has also been found for the spin waves in the magnetically
ordered region of CsMnBr,. © 1999 Published by Elsevier Science B.V. All rights reserved.

act

3 population asymmetry of the left=right helixes in the strain-free holmium is shown by polarised neutrons to be less
> 10 %, The interaction between the spin chirality and the elastic torsion is demonstrated, which provides a
ility to control the chirality sense. A phenomenological form of this interaction is proposed and some consequences

are discussed.
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Bzaumooelicmeue ma2HUMHOU KUpasabHoOocmMu ¢
MexXaHU4YecKuUm KpyyeHuem

RAPID COMMUNICATIONS IN22 ILL

PHYSICAL REVIEW B, VOLUME 64. 100402(R)

Chiral criticality in helimagnet Ho studied by polarized neutron scattering MOHOKpMCTa nn Ho

V. P. Plakhty,!* W. Schweika,” Th. Briickel,> I. Kulda,® S. V. Gavrilov,' L.-P. Regnault,* and D. Visser® Q 3M|V| X 35 MM B,EI,OJ'Ib C

Ckpy4dnBaHue Ha 2% |:> PasHuua B 3aceneHHOCTU «npaBbIxX» U «J1eBbix» ~3%
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CIIACUBO 3A BHUMAHHUE!




