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Purpose

m Prompt Neutron Decay Constants
Purpose:

= To provide information regarding the neutron lifetime,
B Of the system, and ki

= |ndicators of the neutron energy spectrum

= Benchmarks
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Statistical Aspects of Pile Theory
Prl mary Neutrons Frederic de Hoffman
primary
- X < Fission (i. e. every branching
time ™
IS a fission)
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count count
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Theory
- ON o
Na N =aN N(t)=N,e
ot
dt Probability of any neutron present being detected
ST— and producing a count in 3He detector at t, or t,
¢

Fdt, Probability that a fission occurs at t, in dt,
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Theory (cont.)

—a(ti-t0)  Expected number of neutrons at t; due to neutrons
created at t,

—a(t2-t0) EXpected number of neutrons at t, due to neutrons
v-1e created at t,

(" - a0t (-ate-0, 8 g probability of correlated counts
% Ts Ts

Fedt, Fedt, Probability of uncorrelated counts
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Theory (cont.)

_kp_l

P(t)dt = Cdt + Qe*dt time
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Detection System

In the Control Room
List Mode Module

~

In the Cell

Amplifiers

Pre-Amps °He Detectors

e

A High Voltage
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SHe Detectors

Detector diameter 0.25 inches
Detector length 3.75 inches
Sensitive length 3.0 inches

Fill pressure of 40 atmospheres
of SHe
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The HEU core surrounded with copper

Top Reflector
(Plug)

Side Reflector

Bottom Reflector

Detectors Bottom Fuel
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Recording of Neutron Pulses

Neutrons

\\\ """ 10,000 time bins

# of Pulses

1 usec time bins

Time
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Analysis of the Data (-0.10 $)

P1 := genfit(Timeus , PtAt ,vgl,F)

U+ U ~exp(— ) )
max(PtAt )
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Other Reactivities
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-10.45 cents

| 0=-9.333*10¢ 5
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Alpha at Delayed Critical

= - -1
Alphas vs Inverse Count Rate a(dc) = -82694 s
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Reactivity

o =-9.333e*4 51

a(dc) = -82694 s
-82694  -9.333e*

13 1$ + X

— 1%

(1$ + X)(-82694)=-9.333¢*4

1$+ X

X(-82694)=-9.333¢+4+82694 ‘ X=-9.333e*4+82694
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Alphas

Alphas vs Reactivity
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Results and Comparisons

Assemblies a(dc) |l (neutron lifetime)
Lady Godiva -1.1 x 106 s°1 59x10%s
(bare Oy-94)
Godiva IV (bare Oy-93 | -8.4 x 10° st 7.7x10%s
and 1.5 wt% Mo)
Topsy -3.7 x 10° sl 1.75x 108 s
(Oy-94 in thick NU)
Zeus (all-oralloy -8.3 x 104 s°1 7.86x108s
reflected with copper
SHEBA (Solution High -200 40x10°s
Energy Burst Assembly
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Conclusions

* The Rossi-a at delayed critical for this experiment compares
quite well with other o’s from other assemblies.

 Neutron lifetime compares quite well with those from other
assemblies.

e [t will be interesting to benchmark this o value with Monte
Carlo or any other computational code.
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