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COMPENSATED IONIZATION CHAMBER TYPE 8074

The 8074 compensated ionization chamber is designed to detect thermal neutrons in the presence of high gamma
radiation fields. Provision for electricel adjustment of compensation after installation makes it particularly
useful for Intermediate and Power range operation in reactor facilities where high gamma gradients are en-
countered. The use of stabilized polystyrene and the rugged, guard-ring design assures noise-free operation and
minimizes spurious signal currents due to electrical leakage.

The use of materials of low-activation cross section minimizes handling preblems and shift of characteristics
during exposure. Careful design of the sensitive volumes minimizes shift in compensation characteristics over a
wide range of gamma dose rates (See Figure 3).

The thermal neutron sensitivity of the 8074 is approximately 4 x 10— 14 amperes/neutron/cm2/second. The gamma
sensitivity, when operated uncompensated, is approximately 3 x 10~'! amperes/R/hour. The combination of
these parameters permits highly reliable operation from 2.5 x 102 te 2.5 x 1010 neutrons/cm2/second.

MECHANICAL:

Maximum Diemeter . ., ... .. .... 3-3/16 inches
Maximum Overall Length . ., .., ., 23-13/16 Inches
Cap Marking Approximate Sensitive Length. . . , . 14 Inches
Net Weight . . .. .. ... ........ 5-3/8 Pounds
Shipping Weight. . . . ... ..,... .. 19 Pounds
#_j’-"‘,f"’:"iﬁﬁ" MATERIALS:
= MIL-UG S9ArU Outer Case. . v oo v it v it ie s an 3% A, 97% Mg Alloy
Electrodes . . . . . . . .., . v v .. 3% Al, 97% Mg Alloy
Insulotion. . .. ... ... . .. .. Stabilized Polystyrene
ﬁ % Neutron Sensitive Material:
—_ Content . . .. . ... i iine ... Boron enciched in B-10
Thickness . . ... it e e 1 mg/cm?
Gas Filling . . o v i i e e e e Nitrogen
IMPEDANCE:
Resistance: (Note 2)
Signdl Electrode to Case (Minimum). .. 1012 Ohms
ﬁ H.V. Electrode to Cass (Minimum)}. . . . 1052 Ohms
Compensoting Electrede to Case
- (Minimum). .. ... ... .......... 10'2 Ohms
23g Copacitance: (Note 1)
ZI;G: Signol Electrode to Case (Approx.) ... 275 Ly
22il_s" H.VY. Electrode to Cose (Approx.) . ... 315 jejif
e Compensoting Electrode to Caose
T -8 (ApProx.) . . . .. e 125 jejck
Sonsitive [ ——, MAXIMUM RATINGS:
L"':h S — Yoltage Between Electrodes (dc). . . . 1500 moax. Yolts
Ap:o:. Temperoture .. o v v v i vt i 175 max. Degrees F
External Pressure (Note 3). . ... ... 180 max. Pounds/Inch?
Thermal Neutron Flux. . . ... ... 5x10'" max. nv
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TYPICAL OPERATION:

Typlcal Connectlon . . v v v v i v v iannnnns See Figure |
Operating Yoltage v v v v vy uv v« 300 1o 8Q0 Yolts
Compensating Yoltage !
(Seo Flgure 3). . . . .. v v v =10 to ~B80 Yolts
Saturation Characteristice . v v v v et e v nun See Figure 2 2.
Therma! Nevtron Flux
Ronge . v v ovi v v v 2.5x 10?7 102.5x 10'° nv
Thormal Noutron Sensitivity . ., .. 4 x 10— 14 Ampores/ny 3
Gamma Sensitivity:
Total Compensotion . v . v v v v vt ev oo v n s a s rero
Uncompensated . . ., ... ..... 3% 10-1" Amperes/R/hour

TYPICAL CONNECTION

. Capacitence is measurad between on electrode and case, with

all other slecirodes grounded.

The detsctor may not be immersed directly in water, and high
humidity environments should be avoided os they will Impair
performance,

. The pressurizing atmosphere muat be dry ond non-corrosive.

DIAGRAM
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Nols: Permissible power supply reguiotlon and ripple
will depend upon the particulars application. See
Section entitied “lonizatlon Chamber Oparation.”

FIGURE 1
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TYPICAL SATURATION CHARACTERISTICS
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TYPICAL COMPENSATION CHARACTERISTICS
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FIGURE 3
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