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0 B03MO:lKHocTII ci5'heAIIHeHIISI rpymibI nopem1a c rpyrrrrofi ymnap
Hofi CHMMeTp!Ili 

B pa5oTe o5cy)KAaeTCSI OAHH ll3 B03MO:lKHb!X crroco5oB o5'beAHHe
HHSI HeoturopOAHOll rpymibl nopemia c rpyrrrrofi SU3 B OAHY 18-rrapa
MeTpHqecKyID rpyrrrry nu. ITpenrronaraSI KOMMyTaTHBHOCTb reHepaTopoB, 
COOTBeTCTByIDmHx orrepaTopaM rronHoro ll30TOlIIfqecKOI'O ClIHH8 I 
TpeTbefi ero KOMlIOHeHTbl I 2 , rronHOI'O ClIHHa S , TpeTbefi ero 
KOMlIOHeHTbl S2 u qeTbipexMepHoro HMrrynbca pµ. , rronyqaeM, 
qTo BCe KOMMyTaTOpbl reHepaTopoB rpylIITbl nopemra C reHepaTopaMH 

SU 3 paBHbl Hynro. 

TTpenpHHT 06ne.llHHeHHOro HHCTHTyTa SI,llepHbIX HccnenoaaHHA • 
.lly6Ha • } 964 • 

KapuJcik E., Obryk E. P-1860 

On a· Possibility of Combining the Lorentz Group 
and the Unitary Symmetry Group 

One of the possible ways of combining the inhomogeneous 

Lorentz group and the su
3 

group into one.18- parametric Lie 

group is discussed, By· assuming' that .the. gen~rators corres•

ponding to the operators of the total isotopi; spin 

third component 12 . commute with those of · the total spin· S, its 

third component s 2 and of the !ot:r~ dimensional momentum pµ 

,,ve obtain that all the commutators of the' Lorentz group genera 

tors .and those of the S u
3 

generators are equal to zero. 

.Preprint. Joint Institute for N...tclear Research. 
Dubna. 19 64. 
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xi TTocToSIHHbIH aupec: I1HCTIITYT nuep110!1 q,113HKH B KpaKose, KpaKos
1
23, TTonbIIIa, 



B nocneaaee apeMll o6cyJKllancl! aonpoc o Bo3MOJKHbIX cnoco6ax 061,ea,rneHHll rpynnbI 

BbICl!IIIX c11MMeTp11ll c rpynnoll nopeaua
1 
l/. Oana 113 rrpll'IIIH aaJKHOCTII sToro aonpoca ne

JKIIT B TOM, '!TO MOJKHO Hallel!ThCll nony'!IITh TBKIIM o6pa30M TO'IHYIO MBCCOBYIO <j,opMyny 

llilll 'IBCTllll, np11uaaneJKBIIIIIX K onpeaeneHHblM npeacTaaneHlll!M 3Toll rpynnbI, II TeM CBMblM 

- HOBbie caeaeHllll O npnpoae CIIIlhHblX B3811MOllellcTBllll. PaHbllle B pa6oTe
121 

o6cyJKll8Il8Ch 

B03M0JKII0CTh Il0CTpoeHllll ( n + 10) napaMeTpl!'!eCK0ll rpynnbI T' BKil!O'IBIOII!ell n na-

paMeTpl!'leCKYIO rpynny Bb!Cllll!X CIIMMeTpllll II He0lll!0p0llHYIO rpynny nopenua B rrpearronoJKe

HIIII KOMMYTBTIIBII0CTII acex re11epaTopoB Bb!Cllll!X CIIMMeTpllll C re11epaTop8MII OllH0p0llH0lt rpyn

Ilbl nopettua. KaK 6b!Il0 Il0K838H0 B 3T0lt pa6oTe, renepaTOpb! rpynnbl Bb!Clllell CIIMMeTpllll 

npll 3T0M 0K83blB8IOTCll K0MMYTIIPYIOIIIHMII TaKJKe H C renepaT0pBMH neoanopollH0ll rpynnbI 

nopenua, TaK '!TO 11ccnea0B8HH8ll rpynna T llBITl!eTCll npl!Mb!M npoH3Beaenl!eM 8TIIX llBYX 

rpynn. B HBCT0l!II!ell pa6oTe Mb! Il0KBX<eM, '!TO 3TOT BblBOll MOJKHO llOIIY'IIITh npn 3HB'll!Tenh

HO Menee JKeCTKIIX npeanonox,eHHl!X. nnll KpaTKOCTII llOK838TeIThCTBa B KB'leCTBe npHMepa 

6yaeM paCCM8Tp11B8Th TOilhKO rpynny SU3 • 

rettepaTopbr paccMaTp11aaeMoll rpynnh1 T o6o3HB'IHM qepe3 1 r.cte 3H8tJeHHH 

11naeKca i • 1, 2, ••• , 8 cooTBeTCTBYJOT renepaTopaM rpynnhI SU
3 

i = 9, 10, ... , 18 - renepaTopaM neoanopoanoll rpynnb1 nopenua, rrp11'!eM: 

~ ~· HI 1, 2. 

J = E 
21+1 I 

1, 2, 3. 

121+2 =·E-1 
i = 1, 2, 3. ( 1) 

J
8
+1 ~p 1 , 1, 2, 3, 4. 

JI IH =·M1,1' 2, 3, 4. 

J
1

&H ~ M 2,1 , 3, 4, 
11s = Ms.4 • /3/ 

O603HB'!eHl!ll llITll renepaTopoB rpynnbI SUS IICil0Ilh3yeM Te JKe CBMbre, '!TO B pa6oTe I 

a am1 rpynnhI nopenua Te JKe, '!TO a pa6oTe
141• 

rpynna T onpeaenl!eTCll nepeCTBHOBO'IHblMII COOTHOllleHl!l!MII 

(2) 

rae CTpyKTypHbie KOHCTBHTbl yuoaneTBOpll!OT COOTHOIIIeHllllM 

(3) 

3 



c• c• +c• c• 
l,s k,f k,s f,t 

p 

+· cf,. 
. 

Cl,k =· 0 • (4) 

CTpyKTYPHbJe KOHCTaHTbl, onpeuemnomne nepecTaHO!lO'!Hble COOTHOlil9HH>I BHyTpn rpynnbI 

/3/ /4/ 
SU 

8 
n rpyrrrrh1 flopeHna, uaHb1, HanpnMep, a pa6oTax n • nn,i orrpeueneun,i rpyrrnhI . 

T HYJKHo Hal!Tn ocTanbHbie c 1,k ( i = 1, ... , 8; k = 9, ... , 18), coaMecTnMb1e 

c ycnoBHl!MII (3) n (4). 

B Ka'!eCTBe rrpeurronoJKeHIIll rrpIIMBM TOIIbKO KOMMyTaTIIBHOCTb reHepaTOpOB IIIIII !IX 

KOM6IIH8UIIfi, COOTB9TCTBYIOlllIIX qJII3II'!9CKII ua6nrouaeMblM BBIIII'!HHaM: TP9Tbel! KOMilOH9HTbl 

- 2 2 
H30TOUH"19CKOI'O cmrna I =·y3 JI • IIOIIHOI'O H30TOIIH'!9CKOI'O CilHHa I = 3(J +J J + J J ) ' 

z I 34 48, 

rnrrep3apl!38 y =•2 J2 ' TpeTbel! KOMIIOH9HTbl CIIHHa s.=-1_ ( J J - J J + J J. ), IlOIIHOI'O CilH• 
,\ j 13 12 15 10 17 .9 

Ha S2 =· sµ sµ, ( sµ =·__l,- 'rivNT· If r) H KOMIIOHBHT HMIIYITbCa Pµ =.J •+·µ , KaK II3• 
/3 4/ 21 

B9CTHO H3 pa6oT ' 

s . 

2 2 
ll,,1 1-=·LI.,Yl-=LY,I J.,o, 

2 2 
[pµ .s.Jo=[S •Pµl=lpµ ,Pvl-=[S .s. ]o= o. 

PaccMoTpHM Terreph KOMMyTaTOpbl orrepaTopoB 

s 2 
• floTpe6oBaB, '!T06b! 

LI.,Pul-=0, 

I 2 

rronyqaeM 

C =0 lllill i = 9, 10, 11, 12. 
1,1 

AHarrorII'!HO II3 o6pamenIIll B uynb KOMMyTaTopa [ i 2 
, p u I 

(5) 

H I . C OIIepaTOp8MII p µ 

(B) 

cne.oyeT, 'l!To 

s 

c,.1 =0 lllill k = 3 , 4; 9, 10, 11, 12; s./k. (B') 

l-13 ycnOBHll 

[I • , s 2 I,= o H (1
2

,S.]o=O 

HMeeM .a.anee 

cl: 13 = 0 llITll s ,f. 9,10, . 
C 1,15=· O llITll s ,f 9, 12, 

(7) 

C • = 0 lllill s '1 10, 12, 
1, 17 

a rrpn k = 3 H 4 

Ck~13 =· 0 llITll s ,f. k ' 9, 10, 

C.~15 = 0 llITll s =I k , 9, 12, (8) 

C ks, 17 ... o lllill s 'F k, 10, 12. 
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113 TOlK)leCTB8 HKo6H ( 4). 38)l8B8SI COOTBeTCTBYIOIIIHe KOM6m1a1um HH)leKCOB k 

H p •. nerKO ITOK838Th, 'ITO orpaHH'leHHH B COOTHOilleHlrnX (7) H (8) MO)KHO OT6po-

CHTh, lleiicTBRTenhHO, nono)KHB 

= I, k = 3, 4 H 

BM.UHM, lITO 

9 10 12 

Ck,1 =· Ck.1 =· c.,1 =· 0. 

Bbr6paB 

= 3, k 4, 1 = 13, 15, 

nonyqaeM 

AHanorH'IHO ansi 

= 3,4, 

T8KlKe nony'IHM, 'ITO 

a JJ.nH 

= 3, 4, 

11MeeM 

k = 13, 15, 17, 

k 9, 10, 11, 12, 

TaKHM o6pa3oM, Mb! nony'IIIJIII, 'ITO 

13, 15, 17, 

17, 

13, 15, 17 

13, 15, 17 

)lJISI i = 1, 3, 4 II k = 9, 10, 11, 12, 13, 15, 17. 

CneayroI1Iee orpaHH'leH11e cneayeT 113 ycnoBIISI 

[s 
2

, I• I ... O. 

(9) 

( 10) 

( 11) 

( 12) 

( 13) 

TTocne rpOM03)lKIIX Bbl'IIICJieHllfi nonyqaeM, 'ITO YCJIOBl!e npi!BO)ll!T K cneayroI1IeMy BbIBOay: 

k = 14, 16, 18. ( 14) 

J13 COOTHOilleHllfi ( 6), (10) II ( 14) Bll)lllM, 'ITO )lJISI Bcex 3H8'1eH11fi s 11 k ?_, 9 

(15) 

PacCM8Tp11B8SI Tenepb COOTBeTCTBYIOIIIll8 TO)K)leCTBa HK0611 (4). nony'IIIM 8Hanorll'IHblM 06-

pa3oM, 'ITO II Bee CTpyKTYPHbie KOHCT8HTbl 

C • =· 0 
l 0 k• 

)lJISI i :, 8 11 k ?_ 9. 
( 16) 
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HHTepecHo OTMeTHTh, 'ITO B XO/le paccy)l(lleHHli Mbl 1rnr11e ne HCITOITb3OB8ITH TOT cpaKT, 'ITO 

onepaTop rnnepaap,111a Y KOMMYTHpyeT c onepaTopaMH p S H S 
2 

, a no-
u • 

ny'IHITH aTo H3 11pyrnx ycnonnli, 

Ha ycnOBHfl ( 16) BH/lHO, 'ITO nocTpOeHHBfl BbI!lleyKa3aHHblM cnoco5oM rpynna T flB-

nfleTCfl npflMb!M npOH3Be11e1rneM rpynnbl SU 
3 

n rpynnb1 nopenua. TaKHM o6paaoM, 'IT06b1 

HaliTH rpynny, coe/lHHfl!OlllY!O neTpHBHBIThHblM cnoco5oM rpynny SU 3 H rpynny nopeHUB H 

o5ecne'IHB8!0lllY!O KOMMYTBTHBl!OCTh HBOITIO/laeMblX npocTpa11cTBeHHO-BpeMe11Horo xapaKTepa 

C BHyTpeHHHMH Ha5n!O/l8eMb!MH, neo5xo/lHMO paccMaTpHBBTb rpynnhI 6onee BhlCOKoro nop,1n

K81 qeM 18 napaMeTplPIBCKtte. 
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