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JCC-51™
Active Well Neutron Coincidence 

Counter

KEY FEATURES DESCRIPTION

Isotopes of uranium (235U and 238U) do 
not spontaneously fission at a significant 
rate like the even-numbered isotopes of 
plutonium. For this reason, uranium assays 
utilize an external neutron interrogation 
source to induce fission in the sample. This 
is referred to as an active assay.

The JCC-51 counter, which is based on 
a technology transfer from Los Alamos 
National Laboratory, is used to make active 
neutron measurements on items such as 
bulk UO2 samples, high-enrichment uranium 
metals, UAl alloy scraps, LWR fuel pellets 
and 238UTh fuel materials. Americium-
Lithium (AmLi) neutron sources (one in 
the top plug and one in the bottom plug) 
induce fission in the uranium sample and 
the coincidence neutrons are counted. If 
the AmLi sources are removed, the counter 
can be operated in a passive mode to assay 
plutonium. 

Forty-two 3He tubes are embedded in the 
high-density polyethylene surrounding 
the sample well. They are arranged in two 
concentric rings to maximize efficiency. 
The tubes are divided into six groups of 
seven, and each group is wired together 
and connected to one JAB-01 Amplifier/
Discriminator circuit board. The six JAB-01s 
are mounted inside a sealed junction box, 
with LED indicators placed externally on the 
junction box to indicate proper operation of 
each JAB-01 channel.

•• Designed for active neutron 
interrogation of uranium

•• Variable sample cavity size

•• Fast Amptek electronics

•• 42 3He detectors

•• Passive counting of plutonium 
when the AmLi sources are 
removed

•• Optional transport containers

Electrical connections between the  
JCC-51 counter and the JSR-12™ Neutron 
Coincidence Analyzer include +5 V and HV. 
The combination of signals will be combined 
into a logical OR.

The sample well height can be increased by 
removing one or both of the polyethylene 
discs in the top and bottom plugs. Enlarging 
the sample well will increase the absolute 
efficiency because the ends of the 3He 
tubes are not as shielded, but decrease the 
precision because the random background 
from the AmLi source is increased.

A cadmium sleeve is wrapped around 
the outside of the counter to reduce the 
background and to reduce personnel 
exposure.

The counter can be operated in two active 
modes: thermal mode and fast mode. 
Thermal mode is used for low-enrichment 
material such as UO2 pellets, U3O8 powder 
and low content scrap (<50 g 235U), high-
enrichment material including 235UTh and 
233UTh (HTGR fuels) and samples with large 
quantities of hydrogenous materials such 
as scrap with plastic bags, uranyl nitrate 
(few g/L to few hundred g/L) and plutonium 
solutions (few g/L to few hundred g/L). 
The fast mode is used for high-enrichment 
uranium metal.

For thermal mode, the internal cadmium 
sleeve and cadmium in the end plugs are 
removed. 
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For assay of large samples such as fuel rods or plates, the 
counter is turned on its side, the end plugs are removed and 
an MTR Insert (JWI-11) is positioned inside the counter. The 
cart is used to support the counter in the horizontal position.

The counter sits on a cart that is designed so that one person 
can move the unit.

Two AmLi neutron sources (JNS-01), JSR-12 Neutron 
Coincidence Analyzer, a computer and analysis software 
are required for neutron coincidence counting but are not 
included with the JCC-51 counter.

SPECIFICATIONS
INPUTS

•• 5 V In – 5 V, 1 A dc; BNC.

•• HV In – 1680 V, 1 μA; SHV.

OUTPUTS

•• Sig Out – 52 ns TTL pulse, Zout: 50 Ω.

INDICATORS

•• Channels 1–6 – Green LED for each channel is pulsed to 
indicate the channel’s relative count rate.

PERFORMANCE

•• High Voltage Setting – 1680 V.

•• Required AmLi Source Strength – 5 x 104 n/s (not included 
with JCC-51 unit).

•• Gate Setting – 64 μs.

•• Detector Efficiency – 26% for smallest sample 
configuration.

•• Detection Limit1 (smallest sample configuration; all for 
235U): 

Thermal Mode Fast Mode

Low Enrich. U3O8 11 cps g 0.15 cps/g

High Enrich. Metal n/a 0.10 cps/g

Sensitivity Limit2 1 g 23 g

Meas. Precision 1.5%/20 g 3.8%/200 g
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PHYSICAL

•• Counter Size – 50.8 x 49.3 cm (20 x 19.4 in.) H (excluding 
cart handle) x Dia.

•• Weight – (including cart) 125 kg (275 lb).

•• Sample Cavity Size – Three sample cavity configurations 
depending on which polyethylene discs are removed from 
the counter:

–  Full Discs – 20.6 x 22.9 cm (8.1 x 9 in.) H x Dia. A  
  2.54 cm (1 in.) thick nickel reflector is positioned in  
  the  center of the sample cavity for the smallest  
  configuration to give a more penetrating neutron  
   interrogation.

–  Small Discs Removed – 24.9 x 22.9 cm (9.8 x 9 in.)  
  H x Dia.

–  Both Discs Removed – 35.1 x 22.9 cm (13.8 x 9 in.)  
  H x Dia.

••  3He Tubes – 42.

••  3He Rings – 2.

••  3He Active Length – 50.8 x 2.54 cm (20 x 1 in.) H x Dia.

•• Cladding – Aluminum.

•• AmLi Source Holder – 5.7 x 3.2 cm (2.25 x 1.25 in.)  
H x Dia. tungsten.

ENVIRONMENTAL

•• Operating Temperature – Range: 0 to 45 °C, ambient.

•• Humidity – Up to 80%, non-condensing.

•• Protection Rating – Meets IP54 specifications (dust and 
splash/spray protection).

•• Directives – Meets all relevant EU safety, RFI and EMI 
directives (CE compliance).

OPTIONS

••  3He tube wiring to provide separate outputs from both 
rings of detectors.

•• Model JWI-11 MTR Insert.

•• Transport Container.

•• Top and bottom end plugs without tungsten source 
bottles for passive neutron measurements. This eliminates 
the need to remove sources from the end plugs normally 
supplied with the counter if passive measurements will be 
made often.
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