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Measurements
Static neutron flux

Source Multiplication methods

Time dependence

Detector response time ~µs

Pulse counting or Current mode

Spatial dependence

Space and Resolution: size ≤1”



Problems

High (1010–1014) neutron flux

Decay times 10 µs–1 ms

Comparable γ-ray flux

RF noise



Detectors: 3He
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Detectors: Fission 
Chambers

Neutron + 235U⇒energetic 
fission fragments (good γ/n 
discrimination)

Small and reliable

Currently available sensitivity 

1 count/108 neutrons -- low

Ordering variety of 
sensitivities



Detectors: SPND

Self-Powered Neutron Detector

Gd, Hf emitter

Available with γ-background 
subtraction

Issues:

Low sensitivity

RF pickup



Different amount 
of fuel

Depleted Uranium

No fuel

Experiments: 
Various targets
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Experiments:
Prompt reactivity

Point kinetics doesn’t work

Not just lifetime⇒Use 
intergeneration time 
distribution

No good results for Keff, 
even using only MCNP data
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Experiments:
Gamma flash

Recovery time

signal pile-up

pre-amp

Spectroscopy pre-
amp, unshielded 
detector: ≈5 ms



Experiments:
Gamma flash

Fast pre-amp:

Current op-amp (no 
large C to discharge)

Recovery time ~ 50 
µsec



Experiments:
Gamma flash

Optimization

Use target to shield some γ

Smaller detectors not as sensitive 
to γ-rays



Data Acquisition

Were using MCS and Genie-2K

Available VME electronics

Scaler, ADC, TDC, I/O

Adapting open source NSCL 
DAQ



NSCL DAQ

• Being actively 
developed  and used 
at NSCL, MSU

•Modular structure for 
acquisition, display, 
and analysis



DAQ

Should be able to acquire up to 
8 channels up to 10 kHz rate

Functional and flexible system

Problem: going to ms range

ADC with linear ramp as time

Extend TDC range



Outlook

Finishing touches to IAC setup

Better ways to reduce γ-flash

Extend TDC range


