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The GAINS Spectrometer

GAINS: Gamma Array for Neutron Inelastic Scattering HPGe Detector

Target Nuclei

Electronic Rack (High
Voltage, Filters, etc.)

N Neutron Beam Dump

Liquid Nitrogen
(for HPGe Detector)
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[ Getting raw signal Baseline subtraction Decay compensation ]
8183316 Dlglt.l zet A step function with decay
14-bit resolution .
250 Mz (4 Baseline length of constant (1) of
z (4 ns) 600 samples (2400 ns) 52 ps + 0.08 ps

16 channels
(for each of two modules)

[ CFD filter Signal smoothing

Applying Constant
Fraction Discrimination
and find the zero crossing
point

To remove the noise and
get a smoother signal:
Moving Average
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Signal Processing Chain for Timing Measurements
Decay Compensated Signal
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Signal Processing Chain for Timing Measurements

Smoothed Signal CFD Signal
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Rise time distribution of the HPGe detector
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Energy and Timing Resolution of HPGe Detector

152 . .
Eu Spectrum Time difference between TO and gamma-flash
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Neutron Inelastic Cross-Section Measurement Formula

do; 1 Y;(E,) epcou(Ey) pu As 1
do A Yre(FEn) £; ps Av cms(Er)

Yj: «y yield in the detector j,

Yrc: Fission chamber yield,

epc Fission Chamber Absolute Efficiency

£;: Absolute Photopeak Efficiency of the Detector j
oy 23°U(n, fission) Cross Section

pu: Areal Density of the Uranium Deposit

ps: Areal Density of the Sample

Ay and A,: Atomic Masses of Uranium and Sample
cms: Neutron Multiple Scattering Correction Factor

do do
J(Ek) = 271'[11)1100 70 (1100, Ek) + W1s00 70

E.: Incident Neutron Energy

d2(110°, Ey) and %2 (150°, Ey,): Differential Cross Section at 110° and 150°
wi100: 1.30429

wis00: 0.69571

(92': Eﬂ) =

(150°, E}.) ]
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Preliminary Results for #*Si for 1 Detector
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Thank you for your attention.

Any questions?
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