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Introduction
* The Aim of the Research

Determining 2 main parameters of the neutron spectra of IREN

< !

-The Maxellian- -The factor

temperature for for epi-neutron
thermal neutron spectra

* The Method for Research

Both ways of the simulation Monte-Carlo using MCNP code,
and experimental measurement




Simulation MCNP
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Output information:

Neutron spectra at position
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Simulated Neutron Spectra and Fitting
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Experimental Layout

« Based on the reactions of '""’Au(n.y)”*Au
and ““Zr(n,y)””Zr through the neutron
activating of Au and Zr monitoring foils to
determine the a-factor experimentally.

Cadmium ratios 6T s
Table. 1:The obtained cadmium ratios |
2079+
i .
CR dCR _ stlso 7$0 750
197 Au(n,y)198
2.579 0.005 -
Au 1223#‘ I
94 95 ol ]
Zr(n,y)*°Zr EEEEYY 0.035 e T
Acq. Start: 28082023 11.0455 Elapsed Prw:w
Dead Time: 0.24% Live [secs.) 82210710 0
Comp. Preset Regio:  Real [secs} 82411960 0
0- 0 [channels) Total [cnts.): 0.00 0

Gamma spectrum of the **Zr(n,y)*Zr reaction




Experimental Value of a-factor

* The equation to determine a-factor [2]:

Where:

(CR B FCd)Au _ GZ‘r' {(QO o 0-426) & (Er)_a}Zr + Ca
(CR o FCd)Z‘r GAu {(QO o 0-4‘26) - (Er)_a}Au + Ca

F ¢4 is the Cd-filter epi-thermal neutron transmission factor,
E.. 1seffective resonance enerov (eV) as defined bv Rvves.
G = G¢pi/ Gyp, factor is the ratio of the

G ey epi-thermal neutron self-shielding factor

Gp the thermal neufron self-shielding factor and C, = 0426 _ and Qo = fo

(2a+1)Eg, ’ g6y’

Calculated by MATSSF code n

Table. 2: Nuclear data used for a determination

Gip G G Qo EecV  Fey g

epi

Experimental value of a-

[3] [3] 41 41 [BI  [6] - factor:-0.181 + 0.012

0.8837 0.2142 0.2424 157 5.65 1.009 1.0054

0.9997 0.9812 09815 531 6260 1.0 1.0004




Comparision and Conclusion

* 2 main characteristic factors of spectral neutron : T, . ., = 425.3£16 Kelvin
Dif. to Ex. value
a-shape factor R
Yo

Experimental result -0.181 £ 0.012

Fit 2: neutron spectra after _0.198 + 0.033 9.4
0.5mm Cd cover
Fit 1: i ideal
it c.()rrespondlng to idea -0.080 = 0.011 55.8
epithermal neutron

» Conclusion: The values of the factors T and a have been reliably determined

and can be used for other subsequent studies. However, this study also shows
the disadvantages of the Cadmium transmission method.
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