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1. In t roduc t ion .  Recent lg ,eevera l  a t t emp t s  have been made t o  
/1/ use 1Jm2 eupereymmetry f o r  cons t ruc t i ng  phenomenological models . 

I n  t h i s  connect ion i t  is important  t o  know what can be e a i d  i n  N-2 
e upe r spme t ry  concerning v i o l a t i o n  o f  d i e c r e t e  symmetries , space 
r e f l e c t i o n  ( P ) ,  charge conjuga t ion  ( C )  and combined conjuga t ion  (CP). 
For  example, c ap  apace p a r i t y  be broken before a breakdown o f  t h e  
N=2 eupersymmetcy? It is m l l  known t h a t  N-2 supersymmetric t heo r i ee  
a r e  v e c t o r l i k e  ( s ee ,  q.g. , / 2 / ) ,  1.e. they con t a in  an  equa l  number of  
l e f t  and r i g h t  fermior~e i n  each  m u l t i p l e t .  However, t h i s  doee no t  me- 
an t h a t  epace p a r i t y  I s  conserved. E.g., we s h a l l  s e e  below t h a t  i n  
a ( v e c t o r l i k e )  1-2 thgory w i th  two c e n t r e 1  chargee epace p a r i t y  can 
be broken. A t  t h e  earn9 t ime we e h a l l  prove t h a t  a l l  t h e  N-2 euper- 
eynmretric t h e o r i e s  do coneerve epace p a r i t y  i f  they have no c e n t r a l  
charges  o r  i f  they have only one c e n t r a l  charge. A t  t h e  same time 
charge p a r i t y  can be broken i n  an N-2 theory without  c e n t r a l  charges.  

Preeent  s t u d i e s  of d i s c r e t e  symmetries become poes ib le  due t o  
t he  use of t he  harmonic superspace approach. J u e t  w i th in  t h i s  app- 
roach one can embrace t h e  most gene ra l  Nu2 eupereymmetric i n t e r a c -  
t i o n e  and j u s t  t h i e  i e  neceesary f o r  ou r  ana lye is .  

When d i s c w e i n g  d i e c r e t e  symmetriee f o r  harmonic e u p e r f i e l d  we ' 

s h a l l  s t a r t  w i t h  t h e i r  s t anda rd  d e f i n i t i o n s  f o r  ueua l  f i e l d s  i n  t he  
kinkowski space-time. We w e  t he  fo l lowing  d e f i n i t i o n e  and conventions. 
Dirac four-component sp ino re  4 w i l l  be r ep r e sen t ed  by a p a i r  of  two- 
-component Weyl ep inore  yr and (0, 

For a Majorana fermion theee two component ep ino r s  co inoide ,  Vds x. 
Under epace r e f l e c t i o n  



epinor f  i e l d s  are transformed a s  follorm 

while bosonic onesLaccording t o  

= 3 i .  (1.4) 

Under the charge conjugation spinors 9 and $J turn one in to  ano- 
t h e r  and bosom undergo the complex cokjugatidn 

9'") = T~~ P*[x) , I q C B  \=f . 
Final ly ,  under the c mbined conjugation CP the spaoe coordinates 
change t h e i r  sign (2). Two-component spinors undergo the complex 
conjugation 

and bosonic f i e l d s  a re  transformed according t o  

The paper is planned a s  follows. We s t a r t  with a br ief  account 
of harmonic space elements needed i n  what follows ( for  d e t a i l s  see 
/3*4/) (section 2). Section 3 contains the de f in i t ion  of space ref-  
l ec t ion  i n  B=2 supersymmetric theor ies  without cen t ra l  charges and 
the theorem tha t  such theor ies  conserve always space par i ty  i f  they 
do not involve higher derivatives.  The introduotion of cen t ra l  char- 
ges within the harmonic superapace formalism is comidered i n  sec- 
t i o n  4. In the next seotion it is proved t h a t  the theorem on par i ty  
conservation i n  N=2 theor ies  remains va l id  a l so  when there  is one 
c e n t r a l  charge. However, it can be viola ted i n  the  presence of two 
cen t ra l  charges. A corresponding counter example is given in sect ion 
6. The combined par i ty  CP is a l so  viola ted i n  t h i s  example. In sub- 
sequent sect ions  7 and 8 we a re  diecuesing the  charge conjugation 
and combined (CPJ conjugation within the harmonic superspace approach 
and here we give an example of charge par i ty  breaking. Unfortunately, 
we have pot succeeded i n  finding a na tu ra l  example of N-2 theory t h a t  
comelTe8 the combined CP par i ty  while v io la t ing  space parity and 
c h a ~ g e  par i ty  each taken separately. A generalization of G-parity 
within the harmonic supempace is given i n  sect ion 9. 

2. Basic notions of the harmonic N=2 superspace. This super- 
space is coordinatised as  

/ EX: 62, G,: e,, Q*' 3, (2.1 

5 
where 0. 8 are Grassmann coordinates. Isospinor harmonics *, pare- 

2 
metriee )e two-dimensional sphere S = S U ( ~ ) / U ( ~ ) ,  where the S U ( ~ ) -  
group corresponds to  the N=2 supersymmetry automorphisms. By def ini -  

t ion ,  the harmonics obey the re la t ion  * )  

They are considered up t o  U ( 1 )  transformations 

Indices 2 mean charges of t h i s  ~ ( l ) ,  group. The connection with 

usual Grassmann coordinates @dl , ed; i s  given by re la t ions  

The r ig id  N=2 supersymmetry i s  realized on the coordinates (21) 
as follows - 

J~~ =-2; ( E + P ~ + +  G+B"E~)*~  
2 

Harmonic superspace (2.1) contains an analyt ic  subspsce with coordi- 

nates 

This analyt ic  subspace ie clearly closed under N=2 supersynmet~  
transformations (2.5). I t  i s  r ea l  under an appropriate c o ~ p l a x  c o n ) l -  
gation N I 

- 

* '  Isoindices L, ' ere raised and lowered a8 follow8 



A l l  l -2 eupermultiplete a r e  described by the  ana ly t i c  euper- 
f i e l d s ,  1.9. by euperf ie lde  defined i n  the  ana ly t i c  superepace (2.6). 

These euperf ie lde  carry some U(l ) charges; e.g., the N=2 matter  mul- 
t i p l e t  (hypermultiplet)  is represented by an ana ly t i c  supe r f i e ld  of 
change + 1 : 

On the maee s h e l l  the hypermultiplet deecribee four  phyeical re- 
a l  aca la r  f i e l d e  (two complex e c a l a m  f '(x)) and Dirac epinor f i e l d  

U/d (A),  \ 4 d ( ~ ) .  Off the  mass ehe l l  t he  hypermultiplet  containe an in- 
f i n i t e  number of aux i l i a ry  component f i e l d e  i n  its decompoeition i n  
harmonics 

/ I .  . 

and analogouely f o r  fermione. Eaoh term of the  harmonic decompoeition 
has the eame U(1) charge (+I i n  (2.9)). Thie charge i e  carr ied  by the 
harmonice, while the  f i e l d  components do not carry  it. The phyeical 
f i e l d 8  a r e  deecribed i n  (2.8) by the f i r s t  t e r n  of the decompoei- 
t10m of ff(~,4), % (r,b)and qd (x, u). A l l  the higher t e m  repre- 
eent aux i l i a ry  f i e l d e  t h a t  have t o  be el iminated by means of the 
equation8 of motion. 

The hypermultiplet f r e e  ac t ion  has the form F+ s=f  J ' G / ~ - ' ~ Q  $+. (2.10) 

h e r e  d J'~,J~ = dVx dz6'd sf d ~ r  i e  the  ana ly t i c  eupempace 
volume element, having U(1) charge - 4, and p3 i e  a harmonic de- 
r i v a t i v e ,  coneistent  with (2.2) 

In tegra t ion over harmonica is defined by the following ru le  

The f r e e  equation of motion t h a t  fo l lone  from (2.10) 

(2.13) 

cute the i n f i n i t e  t a l l  of auxi l iary  f i e l d s ;  on the maee s h e l l  we 

have t+(r,u,= f '(x)zc~+otdvd(X)+ g; P2((CX)+ 
- (2.14) 

1 c 
where phyeical f  le lde  f (x), % (x) and @fK) obey the Klein4ordon 
and Dirac equation,  reepectively.  

The eecond Important example i e  the -ell No2 supermultiplet .  
It l a  deecribed by the r e a l  ana ly t i c  euperf ie ld  Vt* (&.)having U(1) 
charge +2, en te r ing  as ,a connection i n t o  the harmonic de r iva t ive  9': 
It has the gauge traneformation law 

where A=A & , d i e  a r e a l  parameter of the gauge group. 
The general  eelf-coupling f o r  hypermultiplets  without higher 

der ivat ivee  hae the form 14/ 

SY where t h e  h y p e r - ~ h l e r  p n p o t e n t i a l  2 ($,f,L?J is an a r b i t r a r y  
funct ion of i t e  arguments having U(1) charge +4. (There a re  no re- 
e t r i c t i o n e  on the number of hypermultiplets) .  After el imination of 
the aux i l i a ry  f i e l d e  eq. (2.16) deecribes a nonlinear eigma-model 
without po ten t i a l  t e m .  

In teract ion with a gauge f i e l d  i e  obtained by lengthening (2.15) 
of the der ivat ive  @+ i n  the ac t ion (2.16). The g rav i t a t iona l  in- 
t e rac t ion  is conetructed a leo  by a correeponding lengthening of the 
harmonic der ivat ive .  Of couree, the k i n e t i c  terma f o r  the  gauge and 
gravity euperf ie ld  a re  needed,etc. We s h a l l  not reproduce here the 
complete expreeeion f o r  the ac t ion p r inc ip le ;  it can be found i n  
/3-5/. We would l i k e  t o  e t r eee ,  however, its remarcable pecu l i a r i ty  r 
a l l  the N-2 eupereymmetric in terac t iona  without c e n t r a l  c h a r ~ e e  do 
not e x p l i c i t l y  contain euperepace var iablee  X" , &. GJ and deriva- 
t i vee  with reepect  t o  them. Thie property w i l l  be c r u c i a l  i n  the sub- 
eequent coneideratione. Note t h a t  i n  theor i e s  with c e n t r a l  chargee 
the Graesmann var iablee  @f 8' e n t e r  e x p l i c i t l y  i n t o  the Lagrangian 
(eee below). 

3. Space r e f l e c t i o n  and pa r i ty  conservation i n  No2 eupemynnnetry 
without c e n t r a l  c h a r ~ e s .  The eymmetries i n  superspace are  r ea l i zed  
both on coordinatee and euperfielde.  We s h a l l  s t a r t  with coordinatee. 

Under epace r e f l ec t ione  we have (1.2) 

and spinor  coordinatee a r e  transformed ae 



s o  tha t  the anadtic superspaoe (2.6) is closed under P. We e h a l l  
postulate a l so  tha t  hamonics do not change * 1 

The volume element and the harmonic derivative i n  (2.101, (2.16). 
etc. ,  turn  out t o  be invar iants  

The analyt lo  superf ie lds  (without external  indicee) are  postulated 
t o  be scalars .  For example, 

It is easy t o  see  t h a t  (3.51, (3.1 143.3) are  compatible (see (2.81, 
(2.9)) with the transformation laws f o r  the component f i e l d  under 
space re f l ec t ion  (1.31, (1.41, (1.1 ) with the corresponding correla- 
t ions  in  phases f o r  bosom and femions.  It is easy now t o  prove the 
general theorem. 

The apace par i ty  cannot be viola ted i n  any N-2 supersymmetric 
theom without cen t ra l  charges and hiaher derivatives.  

Indeed, the Lagrangian f o r  self-couplings of hypermultiplets 
(as well as  f o r  gauge and gravi ta t ional  couplings) containe only 
matter superf ie lds  (and gauge and g rav i t a t iona l  ones) but i t  does 
not contain X: 6: and cJ i n  the absence of cen t ra l  charges and 
higher derivatives.  Only harmonic der ivat ives  en te r  and a l so  ther- 
monice could enter.  However, they a re  s t e r i l e  under space ref lect ions .  
Therefore the statement of the theorem is evident because of acala- 

r i t y  of superf ie lds  and of invariance of the supervolume (2.10). 
So, i t  remains t o  analyse central-charge modificatintm of Nu2 theo- 
r i e s .  

Digression. The ru le  (3.5) f o r  the hypennultiplet  epace ref lec-  
t ion  eays tha t  a l l  four  physical bosons a re  scalars .  A t  the same time 

i f  one repreeents the on-mass-shell hypermultiplet by two Nu1 c h i r a l  

* )  In pr inciple ,  they .could a l so  undergo a d i sc re te  tr-foma- 
t i o n  act ing on the  index o and reducing t o  the phaee a f t e r  being 
ue.ed twice. 

superfields,  then two of the bosons w i l l  be sca la r s  while the remai- 

ning two w i l l  be pseudoscalars. An explanation i s  as follows. The de- 
f i n i t i o n  (3.5) is possible within N=2 supersymmetry only (and, of 
course, f o r  component f i e l d s )  and i t  does not admit a reduction to  
N=l supersymetry.  Indeed, the laws (3.2), (3.3) imply tha t  

I A 4 f @ is complex conjugated to  bd2and not ti t? , 1.e. one Grass- 

mann variable 0 2  turns in to  the complex conjugate of another, 82. 
It is possible only i f  there are two d i f fe ren t  Grmsmann coordinates. 

It is impossible i n  the framework of iJ=l superf ie lds  where we have 
only one Grassmann var iable  in  our disposit ion. For Nu2 parity defi-  
n i t ion  admitting a reduction to  the N=l case one has t o  change the 
postulated law f o r  harmonics (3.3) by 

4. Introduction of cen t ra l  charges. A s  is well known, the N=2 
supersymmetry algebra admits inclusion of two cen t ra l  chargee zl , zt commuting with a l l  generatore. Then the commutator of epinor 

generators ta+es the f o ~  

In the of cen t ra l  ghar ee the harmonic derivative exp l ic i t ly  

acquires Draesmenn variables 13' ( m e  a l so  - /6/) 

Now there appeare a poseibi l i ty  of a epace parity violation. 

Let us r e c a l l ,  i n  the harmonic superspace language, the in t ro-  
duction of cen t ra l  charges. To t h i e  aim the presence of U(1) ieomet- 
r i e e  i e  neceeeary. Theee isometrics have t o  commute with EJUp~r-et- 
ry.90 in the  caee of two cen t ra l  charges the theory ha8 t o  have two 
euch mutually commuting U(l)  i ~ o m e t r i e s / ~ / .  These isometriee a re  
repreeented by eome traneformatione (?/ a r e  parmetera)  

tha t  leave the action invariant (e.g., (2.16) i n  the caee of the sig- 

ma-model). An e f f e c t  of the cen t ra l  charge operator on 



ned by the Ki l l ing  vector  I\ ' ($+) 2.41 

where m is a parameter of the dimeneionality of mass. So the ac- 
t i o n  of the Nu2 sigma-model involving eeveral  hypennult iplete 
Q=f.  ..n and two c e n t r a l  charges has the form 

t + where ) 1\42 a re  Kill- vectors  f o r  two ~ ( 1 )  ieometriee 
and m, , f i z  a re  parameters of maee. In f a c t ,  Yh, , m, define both 
the maeseq of hypermultiplets  and p~ ten t iq l s '~ ' .  Without c e n t r a l  
chargee (4.5) reduces t o  (2.16), i.e., t o  the  pure eigma-model with- 
out po ten t i a l  terms. We s t a r t  with 

5. The caee of one c e n t r a l  charge, when, say ,  M r =  0 .  Then 
Graeemann variable6 appear i n  (4.5) only i n  the form 

However i n  transformation law (3.2) there  is a f r e e  parameter, the  
phaee I,, . Chooeing yp= i we achieve s c a l a r i t y  of the - fac tor  

It becomee c l e a r  now t h a t  a l l  the argument6 i n  the proof of the  
above theorem ( fo r  the  cen t ra l  chargelees caee) remain a leo  va l id  
f o r  the caee of one c e n t r a l  charge. So, the more general  theorem i e  
proved : 

Space-parity is c o n e e ~ e d  i n  any N=2 eupereymmetric theory with- 
out  cen t ra l  chsrges and with one c e n t r a l  charge ( i n  the abeence of 
higher derivative6 ). 

One can ask whether t h i e  theorem remaine t rue  i n  the preeence 

of two c e n t r a l  charges. In  t h i e  caee one a leo  deale with vector l ike  
repreeentatione,  and i f  jue t  vectorl ikenees i e  important, then one 
ehould expect here par i ty  conservation. However, we eha l l  give now a 

6. Counterexample of par i ty  nonconeervation i n  the preeence of 
two c e n t r a l  chargee. Let there be two hyperrrmltiplete, Q=?;-f?, and 
the self-coupling has the following eimple form 

The U(1) ieometriee and the correeponding Ki l l ing  vectors  a r e  

~ o ~ r e s ~ o n d i n ~ l . y ,  the ac t ion w i l l  be m i t t e n  ae 

Thie model w i l l  v io l a t e  the space par i ty  f o r  any choice of the  phaee 

i n  the law (3.2). Indeed, a t  7 ' ~ f i + w o u l d  be s c a l m ,  while 

pit would change i t e  eign. In t h i e  caee one cannot uee (3.5) 

and conventional par i ty  de f in i t ion  f o r  4 Tz . Instead,  $:would 
undergo the CP-traneformation. Even i n  th i e  case df4(f,f) would change 
its eign eo the ac t ion (6.6) would not be invar iant .  A t  vp = * f  
would change i t e  sign and again there  would be no invariance of the 



ac t ion  (6.6). An analys is  of the general  case s [  ' is  given i n  
the  Appendix. The conclusion is  t h a t  the spacejbar i ty  is v io l a t ed  i n  
the sigma-model (6.6). This v io l e t ion  is possible due the presence of 
two c e n t r a l  charges. 

7. Charge conjugation end CP-conjugation f o r  ana ly t i c  super- 
f i e l d  have t o  be defined i n  accordance with the  corresponding conju- 
ga t ions  f o r  t h e i r  component f i e l d s  (1.51, (1.6). This condit ion lead  
us t o  the  following d e f i n i t i o n  of the complex conjugation C. 

(7.1 ) 

+ (  - 
(7.2) 

(7.3) 

(7.4) 

(we e h a l l  not  here give ru l ee  f o r  oharge conjugation f o r  g rav i t a t io -  
n a l  superf ie lds) .  Choice (7.7) f o r  the  tranaforrmrtion of the gauge 
supe r f i e ld  V*S is d ic t a t ed  by the  charge oonjugation law of A+f 
(7.4) and, a t  the same time, by the  oharge conjugation r u l e  

t h a t  follorre from (7.6). ~ h c k  dePinit ion eneuree t h a t  the hypermul- 
t i p l e t  k i n e t i c  term, i t 8  gauge and g r a v i t a t i o n a l  i n t e rac t ion8  w i l l  
be inva r i an t  under charge conjugation. For example, 

To achieve invariance of the  c e n t r a l  charge terms containing 
it is enough t o  f i x  the phase of sp inor  coordinates choosing 

A l l  the above examples including the  P-parity counterexample (6.6) 
w i l l  be inva r i an t  under charge conjugation with the phase (7.10). 
We conclude t h a t  i n  the example (6.6) the space pa r i ty  is vio la ted  
i n  p a r a l l e l  with the  combined pa r i ty  CP, but the charge pa r i ty  does 
conserve. 

Natura l ly ,  we would l i k e  t o  cons t ruc t  the  models v i o l a t i n g  the 
charge pa r i ty  C (in the i d e a l  case ,  such ones, i n  which CP is conser- 
ved, while P and C a r e  v io la ted) .  Let us show t h a t  i n  N=2 super- 
symmetric models one can v i o l a t e  the  charge par i ty .  

8. An example of c h a r ~ e  pa r i ty  v io l a t ion  i n  the N=2 sima-model. 
Let us choose ytq i n  the form 

It would conserve charge pa r i ty  C i f f  the phase ypC (7.6) f o r  the 
hypermultiplet  is co r re l a t ed  with the coupling constant  

So, V q r c  is fixed. Now we introduce one more self-coupling 

The requirement of its charge invariance leads  t o  another f i x i n g  of 
the phase 

(8.4 ) 

Generally, f i x ings  and the charge 
pa r i ty  is  v io l a t ed  i n  a sigma-model with the  se l f - in t e rac t ion  



9. Generalized i n t e r n a l  G-pariQ. The harmonic superepace con- 
t a i n s  add i t i ona l  coordina tes ,  viz.  harmonics. Correspondingly, one 
can def ine  i n  i t  new kinds of r e f l ec t ions .  In conclusion of t h i s  pa- 
pe r  we s h a l l  d iscuss  one of  them corresponding t o  G-parity. Sca l a r  
f i e l d s  en t e r ing  i n t o  the hypermult iplet  form a doublet  wi th  r e spec t  
t o  the SU(2)-group of automorphisms of the  N=2 supersymmetrg algebra. 
Using i t  one can extend the charge conjugation operat ion.  To t h i s  end 
one r e t a i n s  v a l i d  a l l  the r u l e s  (7.1-7) except the  r u l e  (7.3). This 
r u l e  is changed by adding t o  the  traneformation law a SU(2)-matrix, 
the  square of  which is  some purely phase transformation,  e.g., 

Then bosonic f i e l d s  w i l l  transform a s  ( tak ing  i n t o  account (7.6)) . . 

fir A = ~ ~ o n e  i d e n t i f i e e  '(9.2) w;th the  known 6-conJugation (eee,  
e.g./8/). It is evident  t h a t  t h i s  G-parity can be r a t h e r  e a s i l y  vio- 
la ted .  For ins tance ,  self-couplings 3'() U )  preserve it only 

t 
f o r  r a t h e r  s p e c i a l  cases  of the dependence of Yf{f,t()on u. There- 
f o r e ,  the requirement of G-parity conservation w i l l  s e l e c t  a de f i -  
n i t e  c l a s s  of  i n t e r ac t ions .  We s h a l l  not here d i scus s  t h i s  ques t ion  
which, may be, is  of a c e r t a i n  i n t e r e s t .  

10. Conclusion. So space pur i ty  i s  conserved i n  any Nm2 super-  
symmetric theory without c e n t r a l  charges. The same concerns t he  caee 
of  one c e n t r a l  charge. Only the  in t roduct ion  of two c e n t r a l  charges 
admits conet ruc t ion  of No2 supersymmetric models with t he  space pa- 
r i t y  breakdown (theory remains vec to r l i ke ) .  However, then  the com- 
bined CP-parity w i l l  a l s o  be broken, and we cannot conserve it i n  
the examples we have considered. A t  t he  same time it is r a t h e r  easy 
t o  f i nd  sigma models with broken charge conjugation p a r i t y  (though 
they look r a t h e r  a r t i f i c i a l ) .  It w i l l  be of i n t e r e s t  t o  f i n d  a natu- 
r a l  i n  some sense model where CP w i l l  be conserved while C and P w i l l  
be broken separa te ly .  Perhaps, t h i s  can be achieved i n  t he  modele 

with spontaneous breakdown of P-parity o r  N-2 supersymmetrg. In prin-  
c i p l e ,  the  harmonic superspace techniques permit one t o  study t h i s  
problem. 
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Appendix. Proof of t he  p a r i t y  v i o l a t i o n  i n  the model (6.6). 
Then the sum of mase t e r m  i n  the  t h i r d  l i n e  of (6.6) 

under P i f f  

Cons i d e r  l i n e a r  t ranef  ormatione 

In the  r.h.8. of (A.1) the t e r m  f +  9, 4,- , ?&$ and t h e i r  conjuga- 
ted  must not  appear a f t e r  change (A.2). Thie requirement leade  t o  
the  conclusion t h a t  i n  t h e  r.h.8. of (A.2) only one term can be d i f -  
f e r e n t  from zero ,  i.e. t he re  a r e  t h z  fol lowing p o e s i b i l i t i e e  

9: ' =  1, $t, p+ '. 7 2 j :  
0 L (A.3) 

 he^ a r e  already coneidered i h  t h e  main t e x t .  There a r e  no a l t e rna -  

t i v e s ,  e.g., 

a t  m f +  n t c o n t r a d i c t  the  invariance of k i n e t i c  terme, e t c .  
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0rne~eqmi-i B.W.  ~2-88-273 
&i~Kpe~Hhle CHMMeTpHH B N = 2 CYnepCHMMeTpHYHblX 
TeOPHRX 

M ~ T O A O M  rapMoHHsecKoro cynepnpocTpaHcTea nccnenymTcR 
JWCKpeTHHe CHMMeTpHH B N=2 CYnepCHHMeTPHllHblX TeOPHIX. 10- 
KasaHa Teopexa o cTporoM coxpatiemn n p o c ~ p a ~ c ~ ~ e ~ ~ o f i  seT- 
HOCTH B STHX TeOPHRX 6es  qeHTpaJfbHbor SapRAOB H C OAHHM 

qeHTpaJXbHhU4 SapRAOM. npH AByX qeHTpMbHbIX 3apRAaX TeOpeMa 
yXe He BepHa H AaH C O O T B ~ T C T B ~ ~ ~ U ~ ~ ~ ~  IIpHMep N=2 TeOpHH C Ha- 
pylUeHHeX I I ~ O C T ~ ~ H C T B ~ H H O ~ ~  H ,  OAHOBpeXeHHO, K O M ~ H H H P O B ~ H -  

HOG /CP/ YeTHOCTH. B O ~ M O X H O C T H  HapWeHHR 3apflA0~0fi YeTHO- 
CTH B N=2 TeOpHRX mHpB H He Tpe6ylOT AByX qeHTpallbHblX 3a- 
pRAOB. 0 6 c y ~ ~ @ e ~ c f l  Talcme BHYTpeHHflfl G - Y ~ T H O C T ~ .  

P a 6 o ~ a  BblnonHeHa B ~ ~ ~ O P ~ T O P H H  Te~peT~l l e~KHf i  @ U ~ H K H  

omn . 
Ilpampmm O ~ S ~ ~ I M O I D  uucnryr mopnux ~ c c n e n o d .  J l y 6 1 ~  1988 

Ogievetsky V. I. E2-88-273 
D i s c r e t e  Symmetries i n  N=2 Supersymnetric 
~ h e o r i e s  

D i s c r e t e  symmetries of N=2 supersymnetr ic  t h e o r i e s  a r e  
s tud i ed  by means of t h e  harmonic superspace techniques .  
A theorem is  proved t h a t  t h e  space p a r i t y  i s  s t r i c t l y  
conserved i n  t h e s e  theory  wi thout  c e n t r a l  charges  and 
wi th  one c e n t r a l  charge.  However, f o r  t h e  c a s e  of two 
c e n t r a l  charges  t h a t  theorem i s  no t  v a l i d  and t h e  co r r e s -  
ponding example of N=2 theory  is  given where t h e r e  i s  
a breakdown of space p a r i t y  t oge the r  wi th  combined (CP) 
p a r i t y .  Charge p a r i t y  can be  broken i n  a much wider  c l a s s  
of N=2 t h e o r j e s  even wi thout  two c e n t r a l  charges .  I n t e r -  
n a l  G t p a r i t y  i s  a l s o  d i scus sed .  

The i n v e s t i g a t i o g  has  been performed a t  t h e  Laboratory 
of Theore t i ca l  Ph s i c s ,  J I N R .  
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