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Using obtained in our previous papers /l,2/ (hereafter I and 
II) constants h M of parity nonconserving (PNC) MNN (M = rr, p, w) 
couplings we shall consider experimental consequences of the 
standard model SU(2)Lx U(l) x SU(3) e for PNC effects in low
energy NN and nuclear processes. For this aim we shall need the 
results of calculations of PNC effects in terms of constants h M' 

A description of PNC effects in terms of PNC NN interactions 
has been started about twenty years ago (see reviews/ 31), howe
ver, till now not all reactions are succeeded to be calculated 
on that (microscopic) level. So, for example, in terms of hM 
for the present it is impossible to calculate PNC effects in 
those (n, y) reactions that go through the compound states, 
although the first data have been obtained just in a reaction 
of this type (see, review/4/), and at present very large PNC 
effects in these reactions have been discovered. 

Tho{:~,... .... +- ........ ~ ......................... -..: .......... 1 ..... 1 ...... .: ..... - ... ..... t: .,.,_ __ n"-lf"' -.C.C--&-- ,_ ___ _ 

bee~--~e;f~;~ed-f~;-~h~-;e;~~i~~;~~;·:-d;: ;;;: ~~·~a~d~~~~;t;Ts~~ 
At present the microscopic calculations of PNC effects are 
carried out for a more wide class of few-nucleon processes and 
processes involving intermediate and heavy nuclei. 

In recent years the experimental study of PNC effects in 
pp -scattering and in the region of intermediate nuclei has 
achieved a certain progress, and,as a result, there appear pos
sibilities for the constants hM to be fixed experimentally. 
To detail such possibilities is one of our tasks. We do not 
here carry out new calculations of nuclear processes; we only 
unify the previous calculations and confine ourselves to comment 
on their merits and drawbacks. 

The paper is organized as follows: 
In sect. I we briefly present main types of PNC effects in nuc
leon and nuclear processes and their expressions in terms of 
the constants hM. In sect. 2 it is shown that PNC NN interactions 
do not depend on signs of constants of strong NN interactions 
and the PNC OBE (one-boson exchange) potential is written. In 
sect.) we discuss to what extent our results are consistent 
with available experimental data and present expected values 
for some yet unmeasured PNC effects which may be useful for 
obtaining further information on the constants hM. 
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U~&Wl ff'' ·~JtUltnl 

__ ~"t_liJII-!uTE::.HA 

1 



I.PARITY NONCONSERVATION EFFECTS AT LOW ENERGY 

Recall first specific features of the formation of constants 
hM, denoting the ways of their calculation and significance 
of different contributions. For convenience we collect in Tab
le I the values of constants hM obtained in I, II and widely 
used semi phenomenological "best values" of hM(h~") from ref ( 61 

a) The constants hM are determined by the sum of contributions 
of two types (differing in the PNC mechanisms in MNN vertices): 

F NF hM = hM + hM . 

b) Factorizable (F) parts of hM are calculated without the 
use of confinement models. hJ"' f 77 m2 (mu + m~)-1 (ms -· m)-1 or 
in a soft-pion approximation "' <0 fqq I Q)(;r (ms - mu) -l F h.~ (V = p, w) 
contain only experimentally established constants: hv "gAfpl or 
(F + 3D)f iJ1 • The F contributions dominate in h77 and completely 
determine h:, h~, h~. 

c) The nonfactor~zable (NF) parts of hM have been computed 
within the MIT bag model (MBM). h:F is calculated in the MBM 
straightforwardly (in the soft-pion approximation) whereas h~F 
are calculated on the basis of approximate SU(6) symmetry of 
matrix elements <MB'IJ{ PNOIB>NF(see II, sect. 3). The most impor
tant are NF contributions in h~;NF contributions in h;,h~ and 
h1 equal zero. 

w 

d) Constants h~1 = 1 (h ,h1,h 1 ) are almost completely deter
mined by interactrons o1 n~ut.ral currents, while in ho, h2, h 0 

.b . f h d d . p p w contr~ ut~ons o c arge currents om~nate. 

e) To color interactions (SU(3) c component of the standard 
model) the most"sensitive are the following constants: 
h77(h 77/(brr)a 8 =o ~ 2.7), hg(h~/(h~)as=O"'I5), hJ(hJ/~hJ)as=O"' 
=-I.5),ana h0(h 0 /(h 0 )a _ 0 =-1.8). The constanth at a -.0 . . w w w 8 - w s 
~s pract~cally unaltered. 

In nucleon (nuclear) systems the PNC NN interactions deter
mined by these constants lead to the appearance in the states 
formed by strong interactions of components with opposite pari
ty. In the case of continuum this means that nonzero are P -odd 
amplitudes APNC= Aisf,s'f', f'= f + (2k + 1), k = O,I, ... ; for 
the nuclear levels this means that states with definite energy 
have the form '1'1 = 'l'f +.I. Fij 'I' j 77, where .Fij is the matrix 

J! 1 

determining admixture to a level 
opposite parity (-77) . 

2 

with parity 11 of levels with 

f 

Table I 

The values of hy, calculated in the standard model in I, 
II; (C.C) and (N.C) are contributions of charged and 
neutral currents to hM; in brackets the values of h M at 
a

8 
= 0 (i.e., without gluon corrections) are given. In 

the last column the "best values" of hM/t./ are cited 

hM(C.C.) X 10 7 h M (N.C.) X lo 7 hMx 10 7 h b.v. /6/ 
M 

h77 0.0 1.3 1.3 4.6 
(0.48) 

ho -6.2 -2. I -8.3 -II.4 
p (-0.55) 

h1 o.oo 0.39 0.39 -O.I9 
p (-0.26) 

h2 -I5.5 8.8 -6.7 -9.5 
p (-II. I) 

ho -2.9 -1.0 -3.9 -1.9 
w (+2.2) 

hl 0.0 -2.2 -2.2 -I. I 
w (-2.2) 

Observable PNC effects can be divided into two classes (see, 

e.g. , ref. 141 ) : 
I. P -odd correlations: asymmetry in the cross section of 

the scattering of longitudinally polarized nucleons on nonpola
rized targets AL= (a>-=+1-aA=-1 )/(a,\=+1 +a .\=-1) (.\is the 
helicity of nucleons); asymmetry of y -quantum emission Ay (or 
of other particles: p, a, •.. ) in the radiative capture of pola
rized neutrons (or (n, p), (n, a) reactions) an<\. in ... electromagnetic 
transitions in polarized nuclei: a= a 0 (1 + AyP n ·It y); circular 
polarization of y -quanta in the radiative capture of nonpola
rized neutrons by nonpolarized targets and in electromagnetic 
transitions in nonpolarized nuclei Py=(a(P=+l)-a(P=-1))/(a(P = +1) + 
+ a(P=-1)), a(P) is the emission cross section of photons 
with circular polarization P; a neutron spin rotation at a co
herent propagation of neutrons through matter (angle¢). 

Effects of this class are consequences of the interference 
of regular transitions (i.e., transitions without involving 
weak interactions: Ajsf, s'f', f'=f + 2k; ; 'l'f ... 'I'~, ) with nonre~ 
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· . . PNC -rt rt' 
gular ones (1.e., w1thA ; -~ F11 '1'1 ... wk) and consequently, they 
are PNC effects of O(C) *. J 1 

II. The second class incorporates the parity-forbidden nuc
lear a -decays and (a,y) -reactions. These effects are complete
ly determined by a nonregular part of decaying (capturing) 

- 11 11'12 2 state:;: r a "' 1-Ftj 'I' j ... 'I' k 1 and are effects of O(G ) • 
Among numerous experimental data in this field (see re

vews /9,101) a theoretical analysis in terms of constant hM can 
be performed only for the processes which are the most simple 
in dynamics and in structure of involving states. In this cases 
a convenient (as well as necessary in most cases) element of 
the calculation scheme is the PNC NN potentialVPNCdetermined 
byPNC11-,p-, w-exchanges. PNC 

With the aid of V PNCthe amplitudes A are usually calcula-
ted in the distorted - wave Born approximation: 

A PNC :::<if!(-) I VPNC I if!(+) > ' 

and nonregular parts of nuclear wave functions in the first 
order of perturbation theory 

-rr PNC, rr 
<'I' 1 I v 1'~'1> -rr **. . 'I'. 

E 1 - Ej J 

--17 l F1. 'I'. = l 
j~i J J j~i 

(I) 

(2) 

The quantities Q=AL,Ay,Py, r/>,vra are then represented by 
linear combinations of thP Pnn~r~nrc hM 

i i 
Q = l HMhM , 

M,i 
(3) 

where coefficients H~are proportional to the matrix elements 
(I) and/or (2). The structure of Q(3) remains, of course, unal
tered also in the calculations which do not apply the PNC po
tential as well as in those which involve nontrivial relati
vistic effects /11/ (see also 1121). We shall not, however, 
consider such (nonpotential) effects, because, they, in any 
case, do not exceed uncertainties of potential calculations*** 

*This class of effects includes also asymmetry of the emis
sion of fragments in the fission of polarized nuclei/7/, howe
ver, the complexity of such processes does not yet allow us 
to extract from it information on weak NN interactions 181 • 

**Wave functions if!± and '~'i" are calculated as a rule with 
some realistic strong potential. 

***This statement is illustrated in ref. 1131 devoted to the 
analysis of such uncertainties for P Y in the reaction np ... dy 
and in refs. 111• 121 in which estimations have been made for 
contributions of relativistic effects to P Y (np ... dy). 
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originating from inaccurate knowledee of the behaviour of strong 
wave functions of nucleon systems at short distances~ Here we 
carry out the analysis on the basis of an approximation usually 
used for PNC NN interactions, the PNC one boson exchange (OBE) 

potential. 

2. PNC NN POTENTIAL 

The vertices of the parity conserving (PC) (strong) MNN in
teractions, are given by the Hamiltonian 

PC - ...... - ...... )( V v .... ... 
}(MNN = igrtNy5 rrrN + gpN(y~-'rpl-' + -- u~-' ravPIJ.)N + 

2MN 
- "' Xs v · 

+ gwN ( y w IJ. + 2MN cf av WIJ. ) N . 

(4) 

According to our aim (an analysis of consequences of the 
standard model) we take the values of constants gM and Xv 8 fol
lowing from general statements of the hadron theory (the dtan
dard model is known to be consistent with the latter) rather 
than from fits of phases of strong NN interactions with the 
help of strong OBE potentials 115• 161 (certainly nonadequate, 
even because of the inclusion of fictitious particles). Disper
sion relations for 11±p scattering amplitudes give us: lgrr i = 
::: 13,4/17/; the constants gp and gw, due to the universality of 

• . ............. ,,..., _______ ...._ ___ -C tJPC ,.....,.,..., Y"nT",....ocon~~,l in 
VeCLUl. lllt:!bULlb dUU OU\UJ .:>.JlllUL"-'-'..._J '-".._ f#'MNN,--- --r-------

the form:gp=1/2·fp, gw=312·fp ,lfpl = 5.1
1171

, hence also 
X v = IJ.p - IJ. n - 1 = 3: 7, x 8 = 1-' P + IJ.n - 1 ::: -0. 12, where 1J. N are 
the nucleon magnet1c moments. 

For the calculation of observable effects gM are usually as-
sumed to be positive (see, e.g.,/6,181 ). We shall show that 
this assumption is unessential and that the products gMhM cha
racterizing the PNC NN interactions do not depend on the sign of 

gM' 
g"h : co'll§.idering that h ~ .. f , hNF .. ~1 (see sec!:' 3 in I) 

and g: ~v2MNgA~hhe Goldberg~r-T~eiman relation l9/) we find 

2 
F NF. grr 

grrhrr "'MNgA' grrhrr "' -M
~A 

(5) 

(see also 120• 211 ) .. . 
gvh v: since h~ .. f-1 (see sect. 2 in II) and h~F .. ± r;\ where 

the sign in front o~ r;t corresponds to the sign of the pro
duct frrfp1 (this follows immediately from the calculation h~F 
see sect. 3 in II), and g v .. fp , we have 

*These difficulties forced us to look for new ways of the 
description of the short distance PNC effects (see /141). 
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g h F ~ r o g hNF ~ ± r r-1 = I r r-1 I v v p' v v p 1T p 1T • (6) 

Thus, the products gMhM (=gJl~ + gMh~F)and, consequently, the 
PNC NN interactions do not depend on the sign of gM. 

The PNC OBE potential is uniquely determined by the diagrams 
of rr-, p- and w -exchanges in the first approximation in pN/M N' 

The derivation of Vb~~ is considered in detail in refs. 122,23/, 
here we present only its final form 

PNC PNC PNC 
VoaE=V" +Vv • (7) .. 

PNC i -+ -+ 3 -+ -+ p ) v" =--::.~g"~ (71Xr2) (u1 +u2)[-,f7T(r)], (8 2y2 MN 
3 s 33 -+-+ 

PNC 0-+-+ 171+72 237172-7172 (9) 
V = - g (h T 7 + h -----,.;- + h ---------) X v p -R 1 2 p ~ p 2/tr 
x ((i7 1 -;;) 1.P.., f v<r) I+ i(l + x v>i! 1 x i/2 [ L, fy(r)]) + 

2 MN MN 
s 3 -+ 3 3 7-7-+-> p 0 171+72 

+ g h 1 _t ___ .?_. (u1 + u 2 H-, fv(r) I - g (h + h -----) x 
pp 2 M w w w 2 

-+ N -+ 

x (( 1!1 - !:2 ) I L , fv ( r) I + i(l + x s ) ; 1 x u-+2 [ L , f v ( r)]) 
MN MN 

73-73 -+ 

1 1 2 _, .. I P ()I - g h ---(u1 + a 2 ) -, fv r . 
w w 2 M 

-+ -+ -+ N -mMr 
Here p = 112 · CP1 - P?) , f u(r) = e I 4rr r and we set m n = m , .. = m "' 
The pion potential has the effective radius* r

11
:3 f~ and de-· 

termines a long-range part of V~:~.The potential originated 
from vector meson exchanges constitutes a short-range part of 

PNC ' ff ' d' -o 6 f V08E,1ts e ect1ve ra 1us rv- . m. 
Note here, that the question concerning the role of 2M-ex

changes in PNC NN interactions is not yet answered satisfacto
rily. It is natural to expect that among exchanges of that type 
2rr -exchanges are dominating**. 

The potential V~~c was most thoroughly studied in ref. 1251 • 
It has been shown there that the contributions from V~~c may 
amount to about 30% of the contributions from v6~~ (the struc-

ture of the expression (3)is not changed when V~~c is taken into 
account). However as is noted in ref. /26/ (see also I& • 271) the 

-mMr 
potential VM .. 7- we 
function <l>(r,mM)/<1>(0 , 

*The effective radius rM of the Yukawa 
determine as the value of r for

1

which the 
oo 8-mJx 

mJ, where <l>(r, mM) =! d 3xTxf- becomes exponentially small, 

. -~ ( )/ -1 -1 1.e., <ll(rM,mM)/<l>(O,mM) = e ,Hence rMz e + 1 (e-l)mM =2.2mM. 
**In strong NN interactions 2rr- and combined "P -exchanges 

play an important role 116,24/. 

6 
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inclusion of vE:c together with vP~c leads to the problem of 
double counting. Following refs. /~,~,26/ we shall suppose that 

the matrix elements (I) and (2) of the potential V~~~ take 
effective account of the leading part of 2rr -exchange contribu
tions. 

For the analysis of experimental consequences of our results 
we make use of parametrizations of quantities Q = AL' AY, Py , 
c/J,vra (based on the potential (7)-(9)) listed in Table 2; the 
corresponding references are given in the last column of the 
Table . 

3. EXPERIMENTAL CONSEQUENCES 

The values of PNC effects for our values of hM are presented 
in Table 3. From this Table we see that except of two cases 
( AL(Pa) and Py(21Ne)) to be discussed below the calculated va
lues of the effects are consistent with experimental data. And 
what is more, this agreement is a consequence of a joint action 
of all the components of the standard model (charged and neutral 
currents and quark-gluon interactions). This is especially 
clear in examples rct6Q),P (1 9 .F), P (41K), P (175Lu)and Py( 181 Ta) 

. a Y Y y 
calculated values of which are doubled due to the neutral cur-
rents and increase by an order of magnitude due to quark-gluon 
interactions. 

We shall proceed now to analyse the consequences tram expe
riments for individual constants hM.' We start with hv· These 
constants completely determine AL(pp), Py(np-o dy), AL(yd-+ np; 
AEy=Oc-0.01 MeV) and I'a( 160) (see Table 2). We may conclude 
from the agreement of calculated and experimental values of 
AL(pp) and I 'a( 160) that the standard model (with our approxima
tions, see I, II) provides a realistic value for the combina
tions - hg + h2) and - h~ + 1/ vlf· h~ + h ~t). If we take into account 
the smallness of h~(- 1 -s~ and stability of h ~ (see p. c) 
and e)), the same conclus1on follows for hJ. A separate deter
mination of h2 and h~ WQuld be favoured by the measurement of 
Py (np ~ dy) or asymmetry AL in the inverse process yd ... np at 
t!Ey=Oc-0.01 MeV (at the threshold AL(yd -onp) = Py(np ->dy)). It 
is to be noted, however, that the values of coefficients 
H;(np ... dy) are highly sensitive to the behaviour of the NN wave 
functions near the core (r ~0.5 fm), and for different strong 
potentials they may differ even in sign (see Table 2), that, 
in turn, leads to discrepancies in estimations of Py(np-+ dy) 
(or A L(yd _, np)) up to a factor of -10 (see Table 3). Therefo
re, in these processes PNC interactions may rather be conside
red as a tool for investigating strong NN interactions at short 
distances. 
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Process Q 

PP Al X 107 
£,•15 MeV 

45 MeV 

nH2 'f x 107 (rad/m) 

np-..d( P,x 107 

iip ... dr A
1

x 107 

td-+rtD A.x 107 

aE = 0-0.01 MeV 
I 

MeV 

10 MeV 

30 MeV 

Pel Al X 108 

E, "'-15 MeV 

ncl. 'f' x 10 7 (rad/m) 

nd-t( P,x 10
7 

pa.. Al X 107 

Ep= 46 MeV 

n. •ue 7 
f x 10 (rad/m) 

10 

dc.c.}+ Q(ti.C~= Q -tiL 

-1.2- O.l = -1.3 
(-0.43) 

-2.1 - 0.2. -2.3 
(-0. 76) 

2.0 - 5.9 = -3.9 
(+3.9) 

0.49 - 0.14 = 0.35 
(0. 28) 

o.oo- 0.15 = -0.15 
(-0.054) 

0.145- 0.120 = 0.025 
(0.14) 

-0.025 

-0.068 

-0.17 

-2.4- 4.1 = -6.5 
(-1.2) 

-0.98 + 3.7 = 2.1 
(1.6) 

0.7 - 3.7 = -3.0 
(0.44) 

-2.0 - 1.5 = -3.5 
(-0. 39) 

2.6 - 0.82 = 1.8 
(-1.3) 

Qwp 

-1.2 ± 0.6 

-2.3 ± 0.8 

< 5 /34/ 

0.6±2.1 

-3.5 ± 8.5 /35/ 

0.94 ± 0.97/J1/ 

I 

Process Q 

160 1/"f.. x 105(ev"1 > 

Table 3 (continued) 

dC.C.) + Q(N.C.)= Qtla 

0.79 + 0.31 = 1.1 

l-0.111 

a•' 

1.o±o.1 

18F P,. X 103 + { o.oo + 0.57 = 0.57 -1.0 ± 1.8 /36/ 
- (0.29) 

19p A
1 

x 105 -2.9 - 2.5 -5.4 
(-0.52) 

-7.9 ± 1.9 /37/ 

21Ne PJ X 103 ± { 23.5 - 3.7 = 19.8 o.8 ± 1• 4 /38/ 

41K P
1 

X 105 

175Lu Pr x 105 

181Ta Pr x 1o6 

( -8.1 ) 

0.61 + 0.69 = 1.3 
(0.1)} 

1.7 + 2.3 = 4.0 
(0. 28) 

-1.5- 2.0 = -3.5 
, ~ --' 
\-V•C..C..J 

2.0 ± 0.4 

5.5 ± 0.5 

-5.2 ± 0.5 

As to the disagreement of the experimental and calculated 
value of AL(Iia)*, note that the latter is obtained with the 
coefficients HM calculated within the potential approximation 
for pa scattering (see ref. 131 1 ). A final conclusion on relati
on of a theoretical and experimental values of A L(Pa) requires 
more refine both theoretical and experimental treatments. 

As for the constant h17, the available experimental data are 
more scarce as compared to those on hv· 

Theoretically, for the determination of the constant h
17 

most 
~ ~ lL 

attractive are Ay(np ~ dy), At(yd-> np; AE y ?;30 MeV) and Py( ~1'). 
h" does almost completely determine the first two quantities and 
dominates in the third one** (see Table Z).The existing experi-

*According to the parametrization presented in Table 2 for 
A L(pa) the constants hv give a dominant contribution to this 
effect. 

*:uncertainties in the calculation of the coefficients H
17 

in 
Ay(np-> dy) and AL(yd ... np) do not exceed the factor of -1.5; 
H17 (

18F) is recalculated practically in a model-independent way 
from the measured probability of {3-transition l8Ne(O+,l) ... 
... tSF(o-. o)l39,s3{ 
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mental data on Ay(np .... dy) and P y< 18F) give for h17 only the upper 
bound h17 < 10. 2x 10-7 (90%c .1. )wh1ch is too high to allow any non
trivial conclusions. Effects that are essentially contributed, 
together with h17 , by the constants h v may also be considered as 
sources of information on h 17 provided that the hv contributions 
are known with a sufficient accuracy. The most interesting ef-

.... .... ) ( 4 ~ 21 fects here are AL(pd) , c;b(nd) , Py(nd .... ty , cP n He), and Py ( Ne). 
To AL(pd) and Py(nd .... ty) the constants h17 and hv give contribu
tions of the same sign. Taking account of the given estimate of 
AL (pd) (contributions of h 17 and hv are almost equal here) one 
may expect that an increase of the measurement accuracy of this 
effect -3 times will allow one to distinguish the values 
hiT:: 1 . 3x 10-7 and h ~v-::. 4. 6x 1 o-7 (AL (pd) I bv -= 14. I X 10 -s); in the 

hiT 

reaction nd .... ty h17 determines more than 2/3 ·Py.The contributions 
of h17 and h v to c;b(nd), c;b(n~e),and P}'( 21 Ne) are opposite in 
sign, that leads to a higher sensitivity of this quantities to 

the value of h
17

• When h
17 

changes from I. 3xl0-7 to hJ>v (by 
-3.5 times), the c;b(nd)theor. increases*by-4.7 times, andc;b(n 4He) 
even changes its sign. 

The quantity Py(2~e) represents an exceptional case. This is 
illustrated in Fig. I, where in terms of the parameters h 1 = 

= h 17 - 0.12(h~ + h1w) and h 0 = hg + 0.56h ~ recent experimental 
and calculated results are shown for the group of intermediate 
::'.!~!':'i ( 18F. 19"· 21NP.). RPoi nn" TTT and 111' in the figure cor
respond to the param~tri;ations of P ye1Ne) from refs/ 33•401 

and 141/ (variant C(F)). (Table 2 contains only first of these 
parametrizations; the second one has the form: ±Py( 21 Ne) 
= -122500 h 1 - 9900 h0 ) • Both the calculations of HM e1Ne) have 
been performed within the shell model and differ in the struc
ture of model spaces and in the form of effective strong inte
ractions. It is seen that advanced nuclear calculations of the 
coefficients HM ( 21 Ne) (or even of the ratio H0 /H 77 ) will allow 
us to get the most exact experimental value f~r h 77 at present. 

The quanti ties Py (41 K), Py ( 17&Lu)and Py ( 181Ta) 3.lthou~h 
they are measured with high accuracy help little in a separate 
determination of hMbecause of their parametrization are prac
tically multiple. Besides, in heavy nuclei the renormalization 
due to medium effects may be essential for the constants f 17 

and g A1421 entering into h M' This may be a reason for same 
discrepancy between calculated and experimental results for 
these quantities. 

It is seen that the determination of the constants hM from 
the data on parity nonconservation in NN and nuclear processes 

*At h v fixed. 
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..... 
$? 
~ 

-10 

-15' 

t' 1 Fig.Restrictions on the com-
ntt./0 5 10 binations h 1 = h7T-0.12(hl + 

~--........ --,.1~-----+T'7'- + h1) and h 0 = h ~ + 0. 56 tP:: 
following from the data on 

1 

Py ( 18F) (region I),Alt( 19ft') 
(region II), and P,r,( lNe) 
(regions III, III) (90% c.l.). 
The regions I and II corres
pond to HM( 18F) and HM( 19F) 
from ref. las; region III to 
H (2 1 Ne) from refsJ40,33/ 

M 21 ~41/ III' to HM( Ne) from ref. 
version C(F). The black circ
le corresponds to our values 
of h M (table I); the segment, 

to the interval 0.6x!0-7$ h77 ~3.0xlo-7 (see Eq. (46) from I);· 
bv /6/ . 

the cross, to h M . Dotted hne denotes 

h 
1
, followin8 from the data on Py ( 18 F) if 

the upper limit for 

H2( 18F)<O. 

is significantly complicated by uncertainties in the description 
ur ~Lrung NN interact1ons at short distances and nuclear struc
ture. Therefore, the study of PNC effects acquires still incre
asing interest (especially, with putting high-current accelera
tors in operation) in elementary processes: "N scattering /43,441, 
photo- and electroproduction of pions on nucleons 145/, radiative 
capture of pions by protons /46~ Thus, the actually direct mea
surement of the constant h 77 would be the measurement of asym
metry in the differential cross section at 0

0 
= 163° of "

charge-exchange on protons polarized along (+) and against (-) 
the pion momenta: AL(77-p .... 7T

0 n) = (da+-da-v(da++ da-) I eo 1441 . 
Using results of ref. 144/ and h77 = I. 3xlo- we find for A L at 
T = ISO MeV (at the maximum absolute effect) the following 
value: AL(ISO MeV) ==0.6xlo-7. 

We would like also to draw attention to the possibility of 
studying the PNC effects in NN systems. The PNC NN yotential 
was obtained in terms of the constants h Min ref. 123 . Because 
of a different spin-isospin structure ~f the potentials v~~c 
and VP~C the PNC effects observed in NN processes may be deter
mined ~y combinations of hM unusual for nucleon systems, e.g., 
in electromagnetic transitions in a bound np(pn) system /47/ 
P _ H- 1 h 1 H-1 hl /23/ 
y-pp+ww • 

In the conclusion we note that at present the most keen prob
lem in this field is still the problem of value of h

17
• Being 

.13 



solved, it will allow us to get more exact comprehension of me
chanisms responsible for the formation of PNC hadron-hadron 
interactions. 

We are grateful to Yu.V.Gaponov, V.M.Lobashov, A.P.Serebrov, 
Yu.M.Tchuvilsky, N.A.Titov and L.A.Tosunyan for valuable discus
sion. 
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CaMocornacoaaHHWH pac~eT cna6wx KOHCTaHT a HecoxpaHR~Hx ~eTHOCTb 
RAePHwx cHnax. H4 NN noTeH~Han . 3KcnepHMeHTanbHWe cneACTBMR 

06cy~aOTCR 3KCnepHMeHTanbHWe cneACTBMR, K KOTOPWM npHBOART HaHAeHHWe 
HaMH B npeAbiAYIIIMX pa6oTax l l,2/ Ha OCHOBe CTaHAapTHOH TeOpMH SU(2)L x U(l) x 8U(3) 
KOHCTaHTW HecoxpaHIIIOU(MX ~eTHOCTb trNN, pNN H ....,NN B3aHMOAeHCTBHH . noKa3aHo, Cl 

4TO H4 NN B3aHMOAeHCTBHR He 3aBHCRT OT 3HaKOB KOHCTaHT CMnbHWX trNN, pNN 
H ....,NN B38HMOAeiicTBMIL npHBeAeH lf4 NN OBEP. Ha OCHOBe KOToporo nPOBOAHTCR 
aHanH3 3CIMIIeKTOB li4. KOHCTaTHpyeTCR CornacMe nony~eHHWX 3Ha4eHHH hp,...., C HMeiO
~HMHCR HH3K03HepreTH~eCKHMH 3KCnepHMeHTanbHWMH AaHHWMH . noKa3aHO, 4TO 3TO 
CornacHe AOCTHraeTCR B peaynbTaTe npORBneHHR BCeX KOMnOHeHT CTaHAaPTHOH 
TeOpMM: 3BPR*eHHWX H HeHTpanbHWX TOKOB H ~BeTOBWX B3aHMOAeHCTBHH . npHBeAeHW 
O*HAaeMwe BenM4HHW PRAa HHTepeCHWX AnA nony4eHHA 6onee onpeAeneHHOH HH$Op
Ma~HH 0 b II E!llle He IA3MepeHHWX 3CIMIIeKTOB . 

Pa6oTa swnonHeHa a na6opaTOPHH TeopeTH4ecKoH $H3HKH OHHH. 
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We discuss experimental consequences which the constants of parity non
conserving (PNC) HNN (M . "• p, ....,) couplings bM,calculated In our previous 
papers 11,2/ on the bas Is of the standard SU(2) L X U(l) x 8U(3)e theory, 
result ln. It Is argued that the PNC NN Interactions do not depend on signs 
of strong HNN constants. For estimations of the PNC effects the results 
of description of nucleon and nuclear processes In the framework of PNC OBE 
potential are used. There Is observed a rather good agreement, on the whole, 
of our values ofhM with available low-energy experimental data and It Is 
demonstrated that the agreement Is a consequence of a joint action of all 
the components of the standard model, I.e., charged and neutral current 
and QCD effects. Predictions for a number of processes (not measured for 
the present) valuable for more elaborate conclusions are provided. 

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