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UCWAbIOBaHIIII B ->MKB ( M C K A I O ~ ~ C I C ~ ~  COCTdBAqKlT UI~EHWW OBSW Wle -DUnnb# V1 

rpyIlllU C O ~ H W P ~ T H ~  PPYIBTKO~~ 
1141) 

B s~ob i  C E R ~ U  npeqcrawAueTca u e ~ e c o ~ 6 p a s ~ u w  VpncTqnnTk I EYF.C.QU 

~a6 -u  U W  I IX TIln q ~ n  rpynn. O T H O C ~ U ~ X C ~  k 26 tcl&nq~chnn trracrar 

Xp0WWOp.n 3M1 /lo/ (1 HHX rPLJMU IlOgCTaHOBGk rlBeTOL. M3OWOpQHbl O~l - lOc l  

13 Tovevwux r p y m  wy6n-e~woPI CnHroHnm. P 2 5 ,  T,,. 0. 13 
h ) -  

Cymu~me#HO. -TO TpexMIpHYe Hll npocTpancTQem+ux rpynn Z K G ~ R T  ~ ~ f i b ) ~  

B Tm um 3TMX KAPCCOD, T.e. n0CAeqHMMM UCqepnblBaWTCU ECe Unr, 

wo6xognure gASI lHlAH 3a @n C Toex. M OHnOHeHTHUM IlapaMeTDOH 
/17/ 

nopagwa . h r o g  ruroga n ~~accn@nkaunm ~ ~ O M R H Y T U Y  rpynn 

npnrogmnncb pa- /11,15,1B/ 

B ~acroavreh pa&o-re wnepmue gamrcu noAnble Ta&nnuu ueerclu, 

IVoCTpabKTBeHHblX rpynn n MX TpaH3bITIIIBHblY nel)ECTaHOEOqHbl> 

npegc-raenwrwA gAa xpoclonopawux KnaccoQ, M,OMOP*H~I>: rDqnne TeTpsdapa. 

Z.CTPYKTYPCI unr H METW ux eueonn 

no ov(egeAeH*m/1-7/, nsoMop@Hble tBegopo=cwnM rpynnan 4 uweTHue 
7' 

r p y m  ~ ( ~ ) u r A n r n T c n  nognpmrmnn nPoIII~megeHunwn/l~rpqnn G n F. .;;_ s n' - 

3grcc rmoHopgnpn nH' : a d p GnpeqelrmeTcn nocnfe~c r p  .* < - & 4  F L  t 
E 

' ~ i og  geirTrmew 4 E L. cl,emd' rsri  :MP*H- L / ~ C C C Q B  Y I 4  e p a  r o w e - ~ ~ v ~  

rpynnu G no ee noqrDynne H'c G nuqet ca iG:H' l=n. rcwona F E C T ~  060a3 

nocTpoeHHoro TaKnM C~OCOLOM Tpari?lnTneHoro nepecTaHnsorcoro 
H' 

flPPgCTdlAeHMR DG rpLJnnU 6: 

e c ~ c  ~ ~ a r c n ~ & u a u  nHwapnaHTHan noqrpynna H rpynnu 6 .  cogepxaurancn r 

H' n so r t e x  corwnme~~ux c HeJl noqrDynnaK. T. e. 

Bax~ym PO& L. ~eopnn  ueertiux rpynn nrpamT a E c ~ p a ~ ~ u w e  rpqnnu A 

U A' C FI . n 3mopWue +ilKTOp-rpylHlaM G/H M H' /H : 

ewecTe c roMonop@n3noM p , Ker p = H, c~a3uwalolyln ueno-KM nogrpynn 

~ O ~ C T ~ H O B K ~ M H  CMeUlHUX KAICCOE a.A' n3 pa3AOXeHMsl ~ ~ C T ~ ~ K T H O ~  rpLJnnU 

a no nogrpynne a. pemnlyerca :woe (Ker DA*= c1 ) ~ p e C T ~ H O B 0 ~ ~  
A' 

A 
npegcTaeAeHne DA rpynnu A. Y-n~uwaa TaKxe n3oclopt~~3n ( 5 ) ,  yg06~0 

0603Ha-blTb TpaH3UTHBHyI noqrpynny P E (1)  6 o ~ e e  MH@OpMaTUBHUM 

CMMBOMM (A,CI' ), E sn . T ~ K ~ M  O S ~ ~ ~ O M ,  e w e g e ~ w ~  o Is/ M n o ~ ~ u h  

HeceT w ce6e cogepxaqymca B (6) nwQopnaunm n O ~ H O ~ H ~ V H O  XapaKTepn- 

, 3 y e ~  cooTeeTcTeylolyle UaeTHue rpynnu: cnneonon (7) 06031iaqe~a 

n - u a e ~ ~ a a  rpynna, nsonop@Han ~ p n c r a ~ ~ o r p a @ n v e c ~ o A  rpynne G n 

npnHagAexaqaa wAaccy x p o n o ~ o p ~ n 3 ~ a  (&A' ) ; ee naKcnMaAbHaa 

M o q ~ o u w e ~ ~ a a m  (T. e. coxpaHnwaa wce u s e ~ a )  nogrpynna H(') nsoMopaHa 

n t i a a p n a ~ ~ ~ o A  nogrpynne H = Ker D 
H' , a naKcnMaAwaa nogrpynna, 

coxpaHnwaa XOTR 6u oqnH ueeT, n3onopQHa nogrpynne H' nHqeKca n B 6. 

b e  Unr, nOpOUlgeHHUe gaHH0h rpyilOh 6, C-HTalTCR 3YEUBaAeHTHUMHs 

ecAn cooTeeTcTeywe nn nogrpynnu H' conpuxeHu B 6. 

ArSaa rpynna (7) Moxer 6urb McTpoeHa K ~ K  pacunpenne ee 

o g ~ o u a e ~ ~ o b i  nogrpynnu 2 H c nocrcnqhm T~PH)HTHBHO~ rpynnu 

nOgCTaHOWOK P, -TO n306pa~laerca TOL(H0h IlOCACgOBaTeAhHOCTbm MOP@H3MOB 

~ l + ( l ) - + G ( ~ )  d P d C l  . (8) 
C qpyroh cTopo~u,mBarr geaopoecxarr rpynna RenrreTcrr pacumpernew CEO& 

A 

T ~ ~ H C A ~ ~ H O H H O ~  nogrpynnu T c nonwj=r ~ o - e - ~ o h  rpynnu G Z G/H, 
A 

C1dTdG.G.C 1 '  (9) 

K o M ~ I H I ~ Y u  3 ~ n  gwa paculnpennn n y-n~uaaa n3onop+n3n rpynn P n A, 

MOXHo nOKa3aTb, .(TO O C C K ~ B ~  gAR WblEOqil UECTHYX llpPCTP8HCTB-X 

rpynn c6yma-r KonnyTarneHw qnarpannu cfieqyuwei-o enga: 



1 1 
C1 . TH . T' 

1 
-+ A' d C 

I' 1 

1 1 
C 1 d H  d H '  4 W - C  

1 

4 1 4 
C1 .H --r H' . A'. C 

1 1 1 
1 

C1 C1 

@ak:Top~3aunU a 6 c ~ p a ~ ~ ~ u x  rpynn A n A' . 
C1 .A.CI.A--tC 

T 1 '  
u u u  

cnegyeT HenocpegcTeeHHo n3 9 - 1 1 .  m u  PaccnaTpweaenoro 3aecb 

cnyraa p e 3 y n b ~ a ~ u  ceegeHu a ~ a 6 n .  2. 

He egaeamcb e geTann, oTneTnn.  TO npn eueooe Uflr 
/ 19/ 

ncnon~3oeanncb Henpneognwue npegcTaeneHnn c p e n o p o e c l t n x  rpynn . 
P ~ C C ~ O T ~ M ~  Tenepb TpaH3HTHBHble nePeCTIHOBOrHble IlpegCTaQAeHHR 

cooTseTcrey-x ~ n n  a 6 c ~ p a u ~ ~ u x  rpynn D: . a nx Henpneognnue 

H e o 6 x o n ~ ~ o  O T M e T H T b ,  -TO Ker D; = H ~0AbKo e TOM CAyrae, &?CAM 

uenneTcu TOYHUM Henpneognnun npegcTaeheHnen a b c ~ p a ~ ~ ~ o h  rpynnu A. 

B rabn. 1 gaHu n 3oMop8Hble rpynne ~ e ~ p a 3 g p a  ~ p a ~ 3 n ~ n e ~ u e  

nogrpynnu P n paPnoxeHne (14) cooseeTcrrymanx o6pa3oe Tllll. Bo ecex 

Knaccax TpexnepHoe Tornoe HII D;=r4 rpynnu A=T nop0Mgae-r TpexnopHue 

~n npocTpaHcTreHnblx rp4nn G. O~b~c l i n~aw  rn T ~ E A Y I ~ B X  Koeanewa /I9/ ece 

rpe~:nc:pHble Hfl n eblnrnmn n.x ugpa H = K ~ ~ D ;  , o&~apy~neaen,  r r o  nnulb e 

27 ns 230 rpynn  G PO~MOMHU 9 a ~ ~ o p - r p y n n u  G/H. n3onopb~ue rpynne 

~ e ~ p a ~ g p a  T (EM. ra6nnuy 3 ) .  flocne 3 ~ 0 r o  grim ~ a x g o h  napu (G,H) 

neo6xognno onpegenn-rc nogrpynnbn H'. ygoenereopmmune ycqoennn 

(3)-(6). Hs Kaxgoro Knacca conpaxeHHux nogrpynn eu6npae~cw no q g ~ o n y  

npegcTarnrena. 3 ~ 0  noaeonne~ cocTaenTb " ~ p e x r n e ~ ~ u e  cnweonu" G/H'/H 

gnn paccnaypneaenux rpynn - ecero 129. flpouegypa 3awa~ rneae~cn  
H 

nOCTpOeHHeM Tfln DG n H X  pa3AOXeHneM Ha HellpHBOgHMUe KOHnOHeHTU. 

Pe3y~bTaTbl CBegeHM B T a 6 ~ .  4. r neeoh raCTn KOTOPOR nPHBC)ARTCR 

n o n ~ u e  cnnsonu (7)  Uflr. a r npasoh - rncna (DE' I D: ). T. e. 

UPaTHOCTb BXOPgeHHR Hfl D: B Tnfl D:. R TpeX CpegHnX cronbuax 

cogepMnTcn nHeopnaunm, ~eo6xognnam gnm ngeHrn8nKaunn nogrpynnq H': 

naTpnuu m .  eupa*amT 3 n e w e ~ ~ a p ~ u e  TpaHcnaunn nogrpynnu repe, 

3AeMeHTapHbte TpaHCAnUUln rpynnbl; BeKTOp T OTpaXaeT COOTBeTCTByWee 

CMNeHne Hardha KOOPgHHaTj BeKTOPbl t .  RBARUITCR gOllOAHnTeAbHUMM 

~pa~cnmunmun gnm reHepaTopoa nogrpynnu ( ~ p a ~ c n m u n n  e rpynne G. 

KoTOpble CTaHOBRTCR ~ P O ~ H U M H  B pelveTKe T' nOgrpLJllnbl H'). flAn ygobcrea 

3anncn B rpaOe 4 gaeTcm Honep noeopoTHoro reHepaTopa nogrpynmt no 

~abnnuaw n ecneg l a  Hnn - KonnonenTu eewropa ti, ecnn OH 

oTnnreH OT HYAR. 

3.flPHMEHEHHE TA6AHU Pn9 AHAnH3A lDA30BblX IlEPEXOAOB 

npn ~eope~n~o - rpynnoeow  a~ann3e  lDfl e panwax Teopnn n a ~ g a y  

npexge ecero onpegenmmTca r p y n m  cnnnerpwn G n H' eucowo- n 

~ n ~ ~ o c n r n e ~ p n r ~ o l h  Oa3u n Hll rpynnu G. no woropony npeo6paaym~cm 

r o n m e ~ ~ u  napaweTpa nopagwa. Hseecr~o ,  r r o  ganeKo He ece Hll m 

n q r p y n n u  ygoeneTeopmmT ~eobxognnuw ycnoennn (T.H. rpyrvloeucc 

wpnTepnaw - cw+anp., * . B rabn.4 rncna. o r - r s r m r  

3ee3gorwo&, Haxoqm~cm ~a nepecerennn C T O A ~ U ~  c gonYCTMUW4 Wi m 

CTPOKH c UB~THOLI~ rpynnoh, q a a h  cnneonu rpynn G m H' ( r r p p ~ l  m 

eTopam r p y m u  B cnweone Ullr). Bo ecex ocranbwx Cnywanx Tpmaqu 

(G,H',D~) He M W Y T  b ~ T h  CBR3IHU C m. 
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3. Bewrop: t , gonor\mrr-w rpaclcaaunll n p m n q e m ~  gna 

renepaTopoa g r p y n n  6, ronkwo e c w  norm 6u o g m u  w 3  m x  orwv6w OT 

nyna. 
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KoQeB fi.H., ArreKcaHAPOBa /J,.A. 
UBeTHWe npocTpaHCTBeHHble tpynnbl 
H HX npHMeHeHHe DPH aHa.rIH3e <Pa30Bb1X nepeXOAOB. 
TeTpa3ApuqecKHH KJiacc xpoMOMOP<PH3Ma 

-

Pll-89-782 

Ha 6a3e TeopHH rpynnoBbJX pacwupeHHH nonyqeH anropHTM 
BblBO,D,a QBeTHb)X npocTpaHCTBeHHblX rpynn C }.\BeTHOH TpaHcnH
QHOHHOH TTO,D,rpynnou (nognp.RMbJe npOH3BeAeHH.R q>e,D,OpOBCKHX 
rpynn G H CHMMeTpH''!eCKOH rpyllflbl Sn). IlpHBOAHTCH rTOnHbJe 
Ta6JIHQb) 3THX rpynn ,IJ,JI.R KJiaCCOB XpOMOMOpcj)H3Ma, H3OMOpcpHblX 
rpynne TeTpa3Apa T, BMeCTe C TpaH3HTHBHbJMH nepecTaHOBQq-
HblMH npegcTaBneHH.RMH COOTBeTCTBYIOUUiX npOCTpaHCTBeHHblX 
rpynn. B Ta6nHQax COAep~HTCH HeO6XOAHMaH HHcj)opM~HH ,IJ,JIH 
rpynnoBoro aHaJIH3a q>a30Bb1X nepeXOAOB B PaMKax TeOpHH 
Jlattgay. 

Pa6oTa B~nonHeHn B Jla6opaTOPHH TeopeTuqeCKOH q>H3HKH 
mum. 

Coo6~eHHe _06-.e.iumeHHoro HHcnnyra JUXepewz HCCll~OBallld . .lly6Ha 1989 

IlepeBO,D, aBTOpOB 

Kotzev J.N., Alexandrova D.A. 
Colour Space Groups and Their Application 
in the Phase Transition Analysis. 
Tetrahedron Chromomorphic Classes 

Pl7-89-782 

An algorithm based on the group extension theory for 
deri~ing colour space groups with colour translation sub
groups (sub-direct products of the Fedorov groups G and 
synnnetric groups Sn) is proposed. Comprehensive tables of 
these , groups belonging to the chromomorphic classes, iso-
morphic to the tetrahedron group T and corresponding 
transitive permutational representations are given. The 
necessary information for group-theoretical analysis of 
the phase transitions in the Landau theory is contained 
in the tables. 

The investigation has been performed at the Laboratory 
of Theoretical Physics, JINR. 
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