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Types of angular correlations Kelly at al. 2021

Anisotropy of 𝛾 with 
energy 4,43 MeV in result 
of neutron inelastic 
scattering on 12С

Anysotropy of neutron 
inelastic scattering from 1st

level of  12С.
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Neutron inelastic scattering on 12C

20 detectors around carbon target

25

C12

(D,T)

Experimental setup

4

2022-2023

TAgged Neutrons and Gamma Rays (TANGRA)

Angular correlations 



-correlations

11 th detector)

5



New experiment

• 10 long (1 m) plastic scintillator detectors
with 2 PMT made by EPIC CRYSTALL

• Detectors are placed at angles from 15° with 
step 30° (max 135°)

• 2 long detectors above and below of target

• Received statistics are not enough.
• It needs make new experiment with 

compacter geometry.

Conclusions from previous experiment 2 long detectors above and below of the 
target

New experimental setup



New experimental setup for studying -correlations

Вид сбоку

Вид сверху
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Measurements of detectors’ characteristics 

Length resolution – 23,7 cm

Long scintillation detectors Epic CRYSTAL

Calibration of detectors

PMT PMT
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Data processing Around 50 hours of measurements 

𝛾 (from generator)
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(1st level 12С)
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Formula of -correlations

S-matrix coefficients from TALYS

together with Barabanov A.L.

Differential probability of gamma-quanta emission dependence on inelastic scattered neutron direction
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Comparison - correlations with other data
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Comparison with theoretical 
calculations
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Comparison of experimental angular distribution with theoretical 
calculations

𝑾 𝜽 = 1 + ෍ 𝒂𝒍𝑷𝒍 𝐜𝐨𝐬 𝜽
ଶ𝑱

𝒍ୀଶ,ସ,…
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theory

𝛾-distribution
Angular distribution of inelastic scattered 

neutron from En = 4,44MeV

𝒂𝟒𝒂𝟐Work

−𝟎, 𝟑𝟎𝟎, 𝟐𝟔Theory

−𝟎, 𝟑𝟑 ± −𝟎, 𝟎𝟐𝟎, 𝟑𝟒 ± 𝟎, 𝟎𝟐Bystritsky

−𝟎, 𝟐𝟖 ± 𝟎, 𝟎𝟐𝟎, 𝟐𝟗 ± 𝟎, 𝟎𝟐Anderson

−𝟎, 𝟑𝟗 ± 𝟎, 𝟎𝟕𝟎, 𝟑𝟕 ± 𝟎, 𝟎𝟓Benvensite

−𝟎, 𝟑𝟕 ± 𝟎, 𝟎𝟏𝟎, 𝟑𝟗 ± 𝟎, 𝟎𝟏Spaargaren



Plans

Use of spatial resolution of detectors. 

To calculate errors of angles.

To calculate differential cross-section of -correlations.

To find correct parameters for calculation of reaction by TALYS program.

Make correct comparison of our experimental data with other experiments and 
theoretical approach.
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Thank you for your attention!
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16×16 = 256 pixels
16 strips

How to choose angles?

Plane of reaction



Comparison with theoretical 
calculations
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