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Sensing Systems Division Date; October 11, 2007

Type Number: WL-24370

The WL-24370 is a gamma compensated ionization chamber with mincral-insulated coaxial cables that are
permanently joined to the top cap of the chamber. The chamber is designed to detect thermal neutrons and has
a maximum operating limit of | x 10" nv. The chamber has a nominal neutron sensitivity of 2.6 x 10"
amperes/nv and an uncompensated gamma response of 6.4 x 10" amperes/r/hr.

The WL-24370 is equipped with variable gamma compensation to reduce the effective gamma radiation
response 1o less than 6.4 x 10> amperes/r/hr. The lower limit of the operating range is determined by the level
of gamma radiation incident on the chamber. A 10 to | ncutron to gamma signal ration is considered to be the
lowest acceptable ratio for most applications. The detection of 50 nv with 10% gamma compensation and a 10
to | neutron to gamma signal ratio would require a gamma background no greater than 0.2 r/hr. Activated
isotopcs within the chamber structure will nominally produce sufficient chamber current to interfere with
signal currents that arc less than 8 x 102 amperes if the chamber has been exposed to fluxes greater than $ x
10 nv for more than 30 minutes. If the chamber is exposed for longer periods or at higher fluxes, sufficient
time must elapsc after the chamber has been removed from the neutron flux to allow the background currents to
decay to levels which do not interfere with the neutron signal.

The WL-24370 chamber utilizes ceramic insulation which allows operation at temperatures up to 200°C with
gamma radiation levels of 10” r/hr and a thermal neutron flux of 1 x 10'' nv.

The integral cables attached to the chamber top cap are .125 inch (3.2 mm) diameter coaxial cables with 304
stainless steel conductors and compacted aluminum oxide insulation. The cable conncetors arc type HN with
cross-lined polystyrene insulation. The cable connectors arc intended to operate out of the high radiation zone
and are limited to neutron fluxes less than 1 x 10° nv and gamma fluxes below 10° r/hr.

Mechanical

Cable Length:
Cables arc staggered: Comp 137.8 in., HV 129.9 in., Sig 122.0 in., * 6 inches
Connectors not to overlap, overall dimens. cable assy. length 137.8 + 6 inches

Outer Diameter nominal........ reeseeerrsaaste st ettt b raserore R e Rt SRS NSRS RS SRR SRRSO R TR eSS R R0 cresmnennsnens reertsreasresansns 2 inches
Housing Length (includes Cable Support) nominal..... . o 14.00 inches
Sensitive Length (nominal)......ooveevivncenvnnecnninnneee, rrresrren st entraes 8.25 inches
' 257111 SRR rerenrearentaae s esee it rtaes rete e eeteb st esa e bR e s o R RS RSN R bR RSB R s RS e R R ons 6 lbs. max.
Material

Outer HOusing ....ocovveviveienninncineneniencsnncnnenns treresrreeaserteertresaresanesrassersotsssersserasres . Aluminum
Electrodes .........cccevvinrenivennnas U U U UV SOOI OO PP PTRORIN «.. Magnesium
Insulation ............... reeertetesisurentesreasannerteas et sear st et bt et SE EA LS E SR SRR SRR ORI AR RS RS R TSR SRR S SR SRS SR BRSSO R RO RO R ... Alumina Ceramic
Neutron Sensitive Material ......c..ocoveveveiniieciiinnienienenssniesersssninereses Boron enriched in B-10 Isotope
Fill GAS uvcvviemrerecereeecerecrnesonessrasssansssssssssssssorasssssnessassons eerrrerreratesneesneesanesaeesreses 95% Nitrogen + 5% Helium

XcoH (222

/
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Tube Type: WL-24370
Page: 2
Date: October 11, 2007

Electrical

Resistance (minimum):

Signal (Center Pin t0 SHIEIA) .....cucvuveuerieererinrreereiresssnesssessssssessssssrssssossossssssassassssssensssesns 2x 10" ohm x feet
H.V. (Center Pint 10 SKIEld)...........eumrermenrenriseseisnnsensssonsensssssssssssssssanssssssssssassssssssanes «  2x 10" ohm x feet
Compensation (Center Pin to Shield) .......cceovmvvvveerrcnsinenrenne reretsertenraersaresnnes serservereses 2 x 10" ohm x feet

Capacitance (Other Connector Center Pins grounded to Cable Shield)

Signal (Center Pin to Shield) (NOMURaL)........eccvvecrrrvrrrrerrierereisrsrensnnne et sae st s ass et b e anesaesttrstnas 738 pF
H.V. (Center Pin to Shield) (Nominal).......... sererirsasse st rsassrrstssea srrerrsnisni ettt ases s nassnsasas sasanasens 813pF
Compensation (Center Pin to Shield) (Nominal) .....ccevvvvervcirrecserernnnen. crrveseniresaeeane cenriseeesresaessnisnaios 832 pF
Maximum Ratings:
Volage BetWEen BIeCtTOES.....iviiieroriiiiieiinrenriinenrcrssenisessetesesissssssassssersssssssssasssssnsasansensarssasssassssss +1500 Vdc
TEMPETALUTe...c.coverrinrirsenerisnsessireriiresssrreemossasesassenssesescrras Srereateenrese e te s es e ete s se e e sr b a e s st esa s s e neree 200°C
EXIETNAL PIESSUIE  .ccvverviiceriniiitiiinitsisieascsncsessesaserssnsastrsrssstessssansessasesenssrassesssssssssssnsoress R, 180 Psia
Thermal Neutron FIuX .....iiiiiiiiiniiiiiirisenererseessionss s sensssssnessessssassssontas ceerien 2.5x 10" nv
GAMIME FIUX «.coovvreerreeesrennsseeriessessessinssonsees cereesnseaa s AR s e R st s sRe R s bRt e Easet s 5x 10" rhe
Typleal Operation
Operating Voltage + 200 to 1 200 Volts d.c.
Compensating Voltage (depends upon gamma 1eVels .......ueveeereienniesenneeccseersssisesssrsesresons - 510 -200 Volts d.c.
Thermal Neutron Flux Range:
Lower LIMt .....ucciiieinminnnercinmsniserenseeneensssssssssssesesesensensessses (Depends upon gamma level and system)
Upper Limit oot rnscreesrnrsrsrnsssensssseosens esbreesis et assasanstnanes veseosarsssnnrsrrsasenes 1x10" nv
Thermal Neutron Sensitivity ..... et aa st sse s sas s s sus srernenesaronsans 2.6 x 10™ amperes/nv
Gamma Sensitivity (Uncompensated)........u.vecmvercemmusrimrnsrsrmsessssesssssssssesssssssosens 6.4 x 10" amperes/r/r
Gamma Compensation............ceereeereesiessseresesessiseseseres (Adjustable by varying Compensation Voitage)
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