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npeAnomeHa HOBafl CXeMa cynepCHMMeTpHH, B KOTOpO~ nOnfl 
H HCT04HHKH Ofibe~HHfl~TCfl B O~HH cynepMynbTHnneT, npH 3TOM 
HCnOnb30BaHa Cynepanrefipa C HeKOTOpO~ HHnbnOTeHTHO~ KOHCTaH
TO~. YcTaHOBneH~ TpaHC~OpMa~HOHH~e CBO~CTBa KOMnOHeHT nonfl 
H HCT04HHKa. nony4eH~ HHBapHaHTH~e ypaBHeHHfl Anfl none~ C HC-
T04HHKaMH. 

Pa6oTa B~nonHeHa B na6opaTOpHH TeopeTH4eCKO~ ~H3HKH 
OH.IH1. 

Coo6WeHHe 06beJlHHeHHOrO HHCTHTyTa HllepHbiX HCcneJJOBSHHII, .Uy6Ha 1979 

Dao Vong Due, Nguyen Thi Hong 

Supersymmetry of Fields and Sources 
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A scheme of supersymmetry is cosidered in which the 
fields and their sources can be combined together in the 
same multiplet. This is done by using some nilpotent con
stant in the structure of the underlying algebra. 

The investigations has been performed at the 
Laboratory of Theoretical Physics, JINR. 
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§ 1 . BBEAEHHE 

TeopHfl cynepcHMMeTpHH 11-6 1 C4HTaeTcfl o~HHM H3 HaH6onee 
saMe4aTenbH~x ~OCTHmeHH~ TeopeTH4ecKo~ ~3HKH. CynepcHMMeT
PHfl o6oraTHna ~H3HKY 3neMeHTapHbiX 4acTH~: npocTe~wHe cynep
CHMMeTpH4H~e MO~enH yme ofina~a~T npHBneKaTenbH~MH CBO~CTBa

MH, cne~y~~HMH H3 COOTHOWeHH~ Mem~y ~yHK~HflMH rpHHa 6030HOB 
H ~epMHOHOB 11·l1 / • 

B HaCTOfl~e~ pa6oTe M~ paccMaTpHaaeM aapHaHT cynep
CHMMeTpHH, B paMKaX KOTOPO~ MOmHO OfibeAHHHTb nonfl H HX HC
T04HHKH B O~HH H TOT me cynepMynbTHnneT. 0TMeTHM, 4TO sa
~a4a no~o6Horo THna pewaeTCR TaKme a Hawe~ npeA~~y~e~ pa-
6oTe 1121 , r~e o6bi4HaR anre6pa cynepcHMMeTpHH pacwHpReTcR 
npH noM~H ~ononHHTenbHoro 6HcnHH·opHoro reHepaTopa. CxeMa 
me, npe~nomeHHafl a HaCTOfl~e~ pa6oTe, ropas~o npo~e H He 
TpefiyeT yaenH4eHHR 4HCna reHepaTopoB. npH 3TOM pewa~~HM 
~aKTOpOM RBnfleTCfl HCnOnb30BaHHe HHnbnOTeHTHO~ KOHCTaHT~ B 
CTpyKType HCXO~HO~ anre6pbl. 

§2. CYnEPAnrE6PA C HHnbnOTEHTHO~ KOHCTAHTO~ 

Bee~eM HeKOTOPY~ HHnbnoTeHTHY~ KOHCTaHTy g TaK, 4T06~ 
g 2 = 0 , H paccMoTpHM cne~y~~y10 cynepanre6py: 

[Pil' ~ l = o. I 1 I 

[P 
11

, Sa] = g (y
11 

S) a , 

!Sa,Sf3l =- (y11 C)af3P
11 

+ g(u1111 
C) M 1111 

a{3 ' 

121 

131 

r~e M/111 ' p/1 - reHepaTOP~ nyaHKape, sa - 6HCnHHOPH~~ 
reHepaTop cynepCHMMeTpHH. IApyrHe o6~4H~e KOMMyTaTOP~, BKn~-
4a~~He TOilbKO M1111 H p /1 , He B~nHC~BaiOTCRI, nerKO npoeepHTb, 
4TO ace Tom~ecTaa ~Ko6H y~oeneTaopRIOTCR. KaK BHAHO H3 121 
H 131, KOHCTaHTa g HMeeT pa3MepHOCTb ofipaTHO~ AnHH~, n03TO
My 6~no 6~ y~o6Hee nonomHTb 
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rAe I x (s) , (} (s) I ecT b coKpal!leHHble o6o3Ha4eH11fl AJlfl TpaHc<t>op

MI1poeaHHbiX 3Ha4eHI1H I x , (} I, onpeAenfleMblx ypaeHeHI1fiM11 I 131 
11 1141. 

3aKOHbl npeo6pa3oBaHI1fl I 17 I, I 181 Allfl 1{1 (x , (} ) np11 BOAfiT 
K C1leAYIOUII1M 3aKOHaM npeo6pa30BaHI1fl AJlfl J (X, (}) 11 cp (X, (}) 

- np11 npeo6pa3oBaHI111 P 

J (x, (}) _, J (x, + a, (}), 

. ~ a 
cp(x,(J) _, cp(x+a, (}) _.!_(a(J) ~-- J(x +a,(J); 

f a aea 

- np11 npeo6pa3oBaHI111 S : 

J (x, e) .... J (x + ~--;ye, e + f), 

¢ex. e) .... ¢(x + L -;ye, e + d + 
2 

1 - -~ i - - i - -
+ -((-t(JX + tXy (}- --{}{}£y (} + -- ty y t(Jy (} + 

f ll ll 4 ll 4 51l 5 

i- - i -- a 
+ -- f y l (} y Y, (} - - --- f H y (} ) --- + s 5 5 ll 12 ll ay 

- - 1 - a 
+ ((}(} + £(} + 3u )fa ----1 J (y, r ), 

i - (} y = X+ --ty , 
2 

ara 

r=(}+t• 

ll 

1191 

1201 

flerKO B11AeTb, 4TO npOH3BeAeHHe ABYX pacw11peHHbiX cynep

noneH cHoBa fiBJlfleTCfl pacwHpeHHbiM cynepnoneM. 
AJlfl noneH-KOMnOHeHT, nOfiB1lfi~11XCfl B pa3JlOmeHHH 

- 1 - 1 -
cp(x,(J) = A(x) + (Jl{l(x) + --{}(JF(x) + --{}y (JG(x) + 

4 4 5 

j- ll 1-- 1-2 
+ --er. y e A (x) + --eeex( x) + ---({}(}) D(x). 

4 5 ll 4 32 

121/ 

J (x, (}) = A (J) (x) + 0 1{1 (J) (x) + ........ , 

Mbl HMeeM: 

6 

• l 
\ 

- np11 npeo6pa3oBaHI111 P 

aA = a all A ll • 

ll i ~ ~a o/ + T al{l<J), al{l 
1221 

aF = all/ F, 

aG= 
ll 2 (J)Il 

a (a G+--A ) 
ll f ' 

8A = a (/A - _g_ all G(J)) 
v ll vev. 

. ll i . ~ (J). 
ax = all a X + Tax • 

np11 npeo6pa3oBaHHI1 S 

aA = ;"'' 

al{l = }_ ( F + y .. G + i y
5 

y All - i a A]£ + 
2 ~ ll . 

1 ll (J) ll (J) ~ 
+ T[-xlla A +a A yllx]t, 

aF = -};lx- iao/1 + e1 ~l#<J)+ cxllall- ~a)l{l<J)l. 

1 - ~ 1 - ll ~~ (J) 
aG =-

2
ty

5 
(x-ial{l]- Tl(xlla -xa)y5 1{1 , 1231 

1 - ~ i - v ~~ 
aA = --Ey (iy X+ ay 1{1]- --£ (x a - xa)v y .t.(J) 

ll 2 5 ll ll f v '5 ll 'I' ' 

1 ~ ~ ~ ll 1 ~ 
ax=-

2
(D-iaF+iy

5
aG-y

5
yllaA ]t +T(iaA+2(F+y 5 G+ 

ll ll (J) ll (J) ll (J)v 
+iy

5
yllA )+(-a F +y

5
a G +iy5 yva A )(xll-yllx)h, 

- ~ 2 - ll (J) ~ (J) . (J) 4 - · (J) 
aD =-itax+--la (X X - xy X +ly 1/J )+--tX f ll ll ll f 
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4TO KacaeTC~ A(J), ~ (J) , ••• , TO OH~ ~Me~T 06~4H~e TpaHc
$OpMa~~OHH~e CBO~CTBa, ~MeHHO;OH~ npeo6pa3y~TC~ no aHanor~4-
H~M $OpMynaM 6e3 4neHOB, COAepma~~X $aKTOp 1/ f. 

0TMeT~M, 4TO KOMnoHeHT~ ~ , G, Av, x e~e He o6naAa~T 
o6~4H~M~ TpaHC$OpMa~~OHH~M~ CBO~CTBaM~ np~ TpaHCn~~~~. 

DAHaKo BMeCTO H~x M~ MomeM ~cnonb30BaTb KOM6~Ha~~~ 

~ (x) = ~(x) + ~-~~(J), 

- 2 (J)Il 
G(x) = G(x) + --x A e 1-1 /24/ 

- 2 (J) 
All(x)=AJL(x)-TxJLG, 

x(x) = x(x) + ~-~x (J)' 

An~ KOTOP~X ~MeeT MeCTO Ofibi4H~~ 3aKOH TpaHCn~~~~. 
C noMO~b~ BblpameH~~ /9/ 111 /10/ An~~ ~ Sa MOmHo noKa-

3aTb, 4TO He cy~eCTByeT H~ KOBap~aHTHO~ BeKTOPHO~ np0~3BOA
HO~, H~ KOBaplllaHTHO~ CniiiHOPHO~ npOI-13BOAHO~. TeM He MeHee 
Mbl MOmeM Ha~T~ KOBap~aHTHble onepaTOp~, BKn~4a~~~~~e npOI-13BOA
H~e eToporo nop~AKa. npemAe ecero 3TO onepaTop, HaRAeHH~R 
e /15/; APyro~, 6onee eamHbl~ onepaTop ecTb: 

<2> a 2 . ~ a 1 - k 1-1 a 
~ = - ----~--- - 1 <a e > ---- + --e eo + -- [ 2 x a e ---- -

ae aea a ae 4 e ll a ae a a a 

~ ~ a -a a 2 i - ~ a 1251 
- 2(xae) --- + 20 ef3-------- + --ee<ae> -----

a aea aef3 air 2 a aea 

1 - 2 a - -- <e e > o - 8 e ---- 1 . 
4 a aea 

npi-1 ~- -> 0 3TOT onepaTOp CBOAIIITC~ K DD , rAe 

o = -~--- __i_(ae> 
a aea 2 a 

eCTb 06~4Ha~ KOBaplllaHTHa~ npOI-13BOAHa~ ~-6/ none3HO B~n~
CaTb $opMyny Ae~CTBI-1~ onepaTopa ~<2> Ha pacw1-1peHHoe cynep
none /16/: 

~(2)~(x, O) = DD(J(x,O) + k¢(x, en + 

8 

• 

+ ~-[20(-4~(J)- X all.p (J) +~a~ (J))-

" ll 
/26/ 

- aeeF<J>- aey eo<J> 
5 

- (J)IJ. ll (J)v ll (J)v 
+ i e ~ y e (-3A - x a A + x a A ) + 

5 ll v v 

+ _!_0(J0(-6X(J)- X all X(J) +~aX (J) -ia~ (J) 
) - -1- (e e> 2 (D(J) +o.P' 

4 
2 ll 

§4. YPABHEH~H AB~mEH~H 
~3 $opMynbl /23/ M~ 3aMe4aeM, 4TO np~-1 npeo6pa3oeaHI-11-1 

8 (J) KOM6~t~Ha~~~~~ D(x)- T F (x) np~o6peTaeT eap~t~a~~~~~. paeHyiO 

4-AIIIBepreH~IIIIII, a ~t~MeHHO: 

8 (J) - ~ 2 - ll ( (J) ~ (J) + 
o(D--F ) ~ -i£ax+-u£a X!lX -xy!lX /27/ 

e 
+ 3iy .p<J>). 

ll 

CneAoeaTeilbHO, 4-~t~HTerpan oT D- ~- F (J) ~t~Heap~t~aHTeH oTHo

C~t~TeilbHO S ; 

f d 4 x(D - ~ F (J) ) = inv. 

0H TaKme IIIHBap~aHTeH OTHOCIIITeilbHO TpaHCil~~~~~~~~, KaK 3TO BIIIAH 
1113 /22/. ~cnOilb3Y~ 3TOT pe3yilbTaT, M~ MomeM nocTpOIIITb narp 
m~t~aH, IIIHTerpail Ae~CTBIII~ OT KOTOporo IIIHBaplllaHTeH. nplll noMC 
~~~~ Koeap~t~aHTHoro onepaTopa ~ <2> , Ha~AeHHoro e /25/, M~ M< 
meM B3~Tb Ail~ Ae~cTB~TeilbHoro cKan~pHoro pacw~peHHoro cynE 

noil~ 1/J (X, 8): 

S = fd
4
xf, /28/ 

1 (2) f=l---~(x,e)~ ~(x,8)+V(~)I 8 (J), 
4 D-yF 

rAe V{~) -HeKoTopafl rnaAKa~ $YHK~I-1~ oT ~ . PaccMOTP~M cat 

npocTo~ cny4ai:1: 

V(¢) =-tmo/2 
2 

nOAcTaBilJ'I.R /21/, /26/ ~ /29/ e /28/, Mbl nony41-IM: 
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~ = all •A (J) all F + a"1 F (J) all A + o<J) F + F (J) D -

- G (J) all ·All - Gall A (J)p. + All all G (J) + A (J)p. all G -+ 

i - (J) ~ i - ~ (J) ll - (J) - (J) i - (J) ~ 
+ --1/J ax + -1/J ax - a 1/J a 1/J - x x + -- x a 1/J + 

2 2 ll 2 

+ -k x iN <J> + f[- 4all A <J> al <J> + 2F<J>F<J> + 6 c<J> c <J> + 1301 

+ 6A(J) A (J)p. + 2x A(J) all A (J)v- 2xll A (J) ri A (J)v -
ll .., ll ll 'V 

8 
7. <J> <J> .1. <J> < a) <J> .i: (J) ~~a <J> 

- 'I' X -'I' x X +"'' X X -

- ai ¢; <J> a 1/J <J> - x <J> <xa) 1/J <J> + x <J> ;a 1/J <J> 1 + 

+ m[A(J)D ~2F(.J)F +2G(J)G +2A(J)Ail + 
ll 

+ D(J) A - 2~ (J) X - 2x (J) 1/J + _!_(-SA (J) F (J) + 4~(J) 1/J (J) )]. 
e 

narpaHm~aH /30/ np~BOA~T K TaK~M me ypaaHeH~~M All~ noneH
KOMnoHeHT B J (X, e) , 4TO ~ B CJly4ae 06bi4HOrO CB060AHOrO 
cKan~pHoro cynepnon~, ~MeHHo: 

10 

F(J) = -mA(J) 

oF(J) = mD(J), 

oA(J) = o<J) + 2mF (J) , 

-!-<x<J) -iJljJ (J)) = -ml/J(J) , 

_!.to 1/J<J> + iax <J> I = mx<J>, 
2 

a A(J)p. = mG(J) , 
ll 

a G (J) - A (J) 
ll - -m ll 

/31/ 

An~ noneH-KOMnOHeHT B ~(~ e) ~MeeM: 

F =-rnA, 

oF= mD + fS (o A (J) - mF(J)), 

o •A = D +2m F + .!_(F(J)- 2mA (J)) 
f • 

~ <x -ial/J)=-ml/J + ~ (-41/J<J>-(xa)l/J<J>+ial/J<J> ), 

1 ~ 1 (J) ~ (J) (J) 
-
2
-<o 1/J + iax) =mx + -f(-4ml/J +3ialjJ +(xa)x _ /32/ 

- iax<J> + 4x <J> ), 

a, All= mG + .!i_c (J) 
,.... f • 

a G =-rnA +_.?-(-3A(J)+X a A(J)v_x a A(J)v ). 
ll ll f ll llll llll 

YpaBHeH~~ /31/ ~ /32/ MOmHO C04eTaTb COOTBeTCTBy~~~M o6pa-
30M, 4T06~ nony4~Tb: 

(o + m 2 )A _6m_ A (J) 
p 

(o + m 2 ) F = __ §!!1_ F(J) 
f • 

(o +m2 ) D = __ !!_~ o<J) e . 

(ia- m) i = _1 ,,,(J) e "'' , 

(ia - m)x = j_x(J) ' 
f 

(o +m2)G =- 2mc(J) 
£ • 

(o + m2 )A = _ ~-~-A(J) 
ll e ll . 

/33/ 
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Mbl BHAHM, 4TO non.R-KOMnoHeHTbiA' F' D, t/J' X' a, All 
.RBJl.R~Te.R B3aHMOAe~eTBY~HMH nOJl.RMI-1, a I-IX HeT04HHKH eeTb 
/e T04HOeTb~ AO MYJlbTHnJlHKaTHBHO~ KOHeTaHTbl, nponop~HOHaJlb

HO~ 1/~ I eOOTBeTeTBY~IllHe KOMnOHeHTbl B J (X. e). 
HaKoHe~, OTMeTHM, 4TO ypaeHeHH.R /31/, /32/ MoryT 6b1Tb 

06ceAHHeHbl B 06111ee .RBHO KOBapHaHTHOe ypaBHeHHe AJl.R paewHpeH
HOrO eynepnOJl.R t/J (X, 8) : 

__ :1,_~< 2) ifJ(x, e) + mtfJ(x, e)= o. 
2 

AeTOPbl Bblpama~T rny6oKy~ 6naroAapHoeTb B.A.MellleP.RKoey 
1-1 A.H.TaexenHA3e sa HHTepee K pa6oTe. 
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