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Determination of partial neutron widths, I'; 1 , and T, 3/, in two-component neutron resonance

The 3’1/2

from angular distributions of gamma quanta emitted in radiative neutron capture process

value supports an important role in P-odd asymmetry in transmission of neutrons. In this connection, in FLNP, JINR

experimental investigations of forward-backward asymmetry and right-left asymmetry of gammas from (n, y) reaction were
started to discover P-even (7,7, ) and (S,|7, 1, ]) correlations.
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Differential cross section of (n, y) reaction for a flux of
unpolarized neutrons can be presented as [1]:

do(ny, ) 1

do =30t a(mm) + e (mm) -5} =
1

1
= E{a" +a;cos @, + az (coszey - 5)}

The coefficients for the correlations, a,, aq, as are as follows:

aop = |U;|1%+ |U,|%; ag=Re(U,U;)(—2x + 1.414y); ag = |U,|*(—1.061 -2 - x - y — 0.75y2),

where

The quantities U1 and U2 depend on the neutron energy and include the parameters of the
s- and p-wave resonances.
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IREN Facility is resonance
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Determinations of resonance and thermal neutron fluxes, energy resolution function and dependence
of flux on neutron energy for 11-meter flight pass (4" channel) of the IREN facility

The thermal and resonance neutron fluxes, an energy dependence of the neutron flux and the resolution function are
experimentally obtained. The experimental characteristics of the IREN facility are confirmed by Monte Carlo calculations.

Thermal and resonance neutron fluxes measured by The parameters of the energy resolution function, t, and t, were extracted from
gold foil activation at channels No. 4. The resonance the experimental yield of y-quanta in neutron radiation capture.
neutron flux is given at 1 eV. Yyexp = [ R(E, E")Y,(E")dE'
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Determinations of resonance and thermal neutron fluxes, energy resolution function and
dependence of flux on neutron energy for 11-meter flight pass (4" channel) of the IREN facility

Neutron pulses of the IREN facility of different energies, ~Energy resolution function of the installation located on the 11-meter flight

constructed using , t, and T, obtained from niobium pass of the IREN for neutrons with an energy of 193.6 eV, calculated with
resonances. experimental parameters.
— E,=35.85eV ... E,=193.6 eV — E,=193.6 38
..... E,=378.4eV ... E,=741.0 eV 08— ' T
. 008 A 0.6}
€ 006 =
3 A w 0.4
Z 0.04] f z
1Y)
< 0.2+
oc 0.02)
0-08 6 02 0403 0.8 008 188 190 192 194 196
Time, s Neutron energy, eV
)
200
......... . ® Nb
5 % ° 180 4 2 Cu )
Calculated time distribution of neutrons of a certain " Ag. . b
energy. From left to right, resonances are 35.85 eV, 193.6 ’ i 0
< 1204 oA
eV, 378.4 eV, 741.0 eV. . ;
21 .". és—n .: ~ 60 - é %
Ej K * ~ 40

Wo 61 @2 4o 5 e 286 2870 2075
Time of flight, s Time of flight, ps Neutron energy, eV

5/23/2025 ISINN-31, Dongguan, China, May 26-30



Systematic errors in measuring of angular correlations in (n, y) reactions.

Contribution from scattered neutrons.

Scattering (single, multiple) of neutrons before capture in the investigated target always distorts the shape of neutron-capture
resonances measured with the time-of-flight technique. There are difficulties for a choice of the sample thickness to minimize an
undesirable distortion of the desired anisotropy effect.
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y-quanta yield in resonance neutron capture in
niobium considering single neutron scattering.

The position of the peak of y-quanta emitted in
the capture of a neutron after scattering depends on
the ratio of the mass of the target nucleus M and
neutron m, the energy of the incident neutron E,
neutron scattering angle 6.
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Monte-Carlo evaluations of low-energy neutron radiative capture in Nb targets and y-
quanta forward-backward asymmetry caused by geometry and kinematics

For a correct analysis of the experimental forward-backward anisotropy of gammas to obtain the statistically significant

value, it is need to establish and consider the asymmetries which distort counts of the detectors and inevitably contribute to the
required spatial anisotropy.
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The target must be thick enough for desirable
y-quanta are recorded by 4 detectors placed at R=20 cm distance

high yield of gammas (for a high statistical accuracy).
from the center of the target at the angles 45°, 1359, 225° and 3159 The target may be as thin as possible for
the entry WindOWS Of the detectors: 6.5 cmin Wldth and 7.6 cmin minimization Of an undesirable distortion Of the
height. required forward-backward y-asymmetry.

An optimum alternative must be found

5/23/2025 ISINN-31, Dongguan, China, May 26-30



Investigation of low-energy p-wave resonances of 9Nb and 397.8 eV
p-wave resonance of 35Cl nucleus at the IREN facility, FLNP, JINR

The property of resonances that allows us to extract partial neutron widths is forward-backward asymmetry of
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Thank you for your attention!
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