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Cross section for the (n,y) reaction.

do(n 1) 1 . 1. .3
d[i) :E ao+a1(nn'ny)+aza[nnxny]+a3[(nn'ny)2_§]+a4(nn'ny)o-[nnxny]

+a;A(o-n, )+a;4(o-n, )+a7/1><[(c7-ny)(nn-n},)—%(a-nn )]
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n,, n, - the direction of the neutron and y-quantum momentum;

o - heutron spin;
A - y-quantum helicity.

a,- ag — P-even correlations, aq - a,; — P-odd correlations; ~ - T-odd correlations
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Table from O. P. Sushkov, V. V. Flambaum. Nucl. Phys. A435 (1985) 352

Correlations for the ''’Sa(n, ¥) - ground state of ''®Sn

E, -3l E -il, E, E,+3l,

E leVl= 0.01 0.025 0.295 1.158 1.330 1.503

2 2
I || J :F”' 1.000 1.000 1.003 1.281 2.048 1.364
1

A 1.81x1072  2.9x107? 0.12 0.80 0 ~0.86
A, 42%10~* _ 69x10*  3.7x107 0.15 032 0.16
A, 32x107°  82x10™  15xI107 0.12 0.28 0.14
As 1.00 1.00 1.00 0.97 0.93 0.96
Ag 92%1077  15x10°%  63xI07F 0.41 0 -0.44
A, 1.3x1072  2.1x107%  9.0x107? 0.58 0 -0.62
Ax 44%107%  1.1%107%  2.1x107° 0.16 038 0.20
A 68X10~*  68x10~  86x10° 28x10° -~55x10° -2.6x107
Ay 26x10°° 42x10° 24x10°  LIx10° 23x10° 1.2x10°
Ay 3.6%107%  59x10°°  3.3x107° 15x107%  33x107° L7x1077
Az ~54%107° —14x10°% -26x1077 -20x107% -47x10"° -2.5x107°
Ay 6.8%107% 68x107%  8.6x107*  28x107* —-6.4x107° -27x107°
Ay 51076  8.1x10™°  46x107°  20x107%  46x107°  2.3x1073
A,s —24%10°% —309x107% —21x1077 -82x107® -1.8x10"° -8.8x10°®
Ass —40x107° —-1.0%10"® -19x1077 =-1.5x10"° -34x107° -13x107°
P 4.6%1073




P-odd effects for a single y-transition have been rarely observed because of complexity

of selection of a y-transition also because of smallness of these effects. P-odd asymmetry has
been observed in the following reactions with polarized neutrons:

3Cd(n, )™ Cd | the energy of y-transition is (1" —*—0") 9.04 M3B:
Ap_,0q =(4.110.8)- 107" [Abov Yu.G., Krupchitsky P.A. et al. Phvs. Lett. B27 (1968) 16; Yad.Fiz. 10 (1969)
558

YSn(n, y)'"°Sn , the energy of y-transition is (1" —*—0") 9.31 M>3B:
p_piqg = (8.1x£1.3)- 10~ [Danilyvan G.V., Novitskii V.V. et al. JETP Lett. 24 (1976) 344.];

113(?(?(?3,}/)“4&?’ , the energy of y-transition 1s (2~ MIHE2 52%)8.58 MaB:
(p_pze = (1.57%20.53)- 10~ [dvenier M., Bagieu G. et al. Nucl. Phys. 4436 (1985) 83.].

The sign of coefficients of P-odd asymmetry and left-right asymmetry and P-odd varies
randomly as a function of the final nuclear state:; thus the effects are statistically suppressed
down. Effects in integral spectra of y-quanta are suppressed due to this averaging; however
their observation is feasible due to high counting statistics. Calculations show that the ratio of
the coefficients of P-odd and left-right asymmetry for a monochromatic line should coincide
with the ratio of the coefficients of these asymmetries i integral spectra.



Nucleus E, eV Up_ s 10° a, - 108
natC] 398 ~27.6+4.9 [1]* —35+20%
B 0.88 -195+1.6 [1]* —-65+1.7*
" q 0.75 ~17.8+2.2 [1]* 3.0+3.3%
"Fe 11.47 4.04+0.83 [2]** 54+55%
"7Sn 1.33 24+1.6 [1]* 09+4.1%
Cd 7 1.64£036 [2]** -

2.52+0.46 *¥* -

*The reactor VVR-M in Gatchina (the mean neutron wavelength 1s 2.7 A)
** The reactor VVR-M in Gatchina (4.2 A)

**%*The reactor ILL in Grenoble (4.7 A)

[1] Vesna V.A.. Kolomenskii E.A. et al., JETP Letters 36(5) (1982) 209.
[2] Vesna V.A., Lomachenkov [.A. et al., Yad.Fiz. 52, 3(9) (1990) 620.

The given results show that in all cases with non-zero P-odd asymmetry observed. the
coetficient of left-right asymmetry appeared to be much smaller than the coefficient of P-odd

asymmetry. On the other hand, these coefficients should be approximately equal for integral
spectra at the thermal neutron energy for the same nucleus.

Left-right asymmetry has not been reliably observed in any studied nucleus except for
bromium. As the measured values of the coefficients @, of left-right asymmetry are much
smaller for ™La , "*Cl, "Br than expected from calculations one has to continue these
mmvestigations at beams with high neutron fluxes in order to get statistically significant results
for the coefficients of left-right asymmetry as well as to understand the reasons for the
discrepancy between calculations and experiments.
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al(nn'n;f) aS[(nﬂ'nf’)z_%]

wSn(ny), By =9.32MeV, E,=7eV.

13Cd(n,y), Ey=9.04 MeV, E,=1.33¢V,
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z = 0,528 + 0,037; y = —0,813 + 0,027;

z = 0,009 & 0,009; y = +0,999 + 0,021.
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WWR-M, Gatchina IBR-30, Dubna
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element Cone

material
( ) present work other data
ClI (NaCl) -(3.9+0.4)-10° -(2.8+0.5)-105 [13]
natBr (KBr) -(1.6+0.3)-10° -(2.0+0.2)-105 [13]

natCdl (metal) -(2.4+0.4)-10° -(1.6+0.4)-10°6 [14]
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