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ABSTRACT

go
The absorption in lead of Bremsetrnhlung X radistion From a Sr Ti°3 

pellet in the proimity at Hastelloy "C" van mensured- The teuth value 
layer of the more energetic componeuta of the X-ray continuum war deter- 
mined to be 1-6o nches.
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IIITODUCTIOlI

The application of thermoelectric power conversion devices powered 

by the the i nel energy available from the beta decay of Sr90-r3° is being 

investigated. The sr9°-y9 fuel unit is to be composed of sintered pellets 

of Sr9°ro3 encapsulated in Hastelloy "c". Lead will be used in the 

biological shield. Nuclear guman radiation is not present in this decay 

sequence; however, Bremsstrnhlune X rays are generated within the titanate 

pellet and the Hastelloy "c" capsule. The absorption of this radiation in

lead vas measured to obtan data for the design of the shield-

EXPERDEITAL

The physical arrangement that was used to si aw late the conditions to 

be encountered in the ower conversion unit is shown in Figure 1. The 

radi onctive pellet contained 1,000 curies of Sr9° in 65 grams of titanate

powder which hud been compacted and sintered to a specific grawity of — 4-5-

The only radioactive cotninatton was Celhh which amounted to 305 nillicuries 

at the time of the absorption experment-

A Cutie Pie Model 740 (Victoreen Instrument Company) and a Survey

Meter No. 2610A (Huclear Instrament and Chemicul Company) were used to 

measure the gamenn field- These instruments were calibrated by the ORIL

Health Physics Division using standardised radum gazmn sources. The results 

of two absorption studies mad: under slightly different conditions are gven 

on the following pages.
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Caae I A - 16.375 In., Hnstelloy "C" • O.125-in. thick.

Lead
(in.)

Qutie Pie Survey Meter 
(mr, ar}

0-5 
1.0 
1-5 
2.0 
2-5 
3-0 
3-5
4.0 
4.5 
5-0 
5-5 
5-0
5.5

3000
1175

410
160

72
32
14

6-85 
3-15 
1.20 
0.60 
0-30 
0.11

The zenzi, vnlue layer for lend in Case l is 1-63 la. and the 
half value layer la 0.19 la. The data are plotted in Figure 2.
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II A - 19-25 In., Hastelloy "C" - 0.5-in- thick.

Lead
(la.)

Cutie Pie
(su-, hr)

Survey Meter
(nr/hr)

0.5 
1.0 
1-5 
2.0 
2-5 
3.0 
3-5 
4.0
4.5 
5-0 
5-5 
6.5

2000 
570 
210

35 
35

18.85
9.15 
.55 
1.60 
0.61
O.3B 
0.18

<

The tenth value leper for lead la Cace II la 1-56 in. and the 
half value layer is 0.47 m. The data are plotted in Figure 3.
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DISCUSSION

It is evident that the 0.5-in. Hastelloy "C" plate above the Sr9 

source (Case II), rather than 0.125 in. as in Case I, has very little if

any effect on the Bremsstrahlung spectrum. The more energetic components

of ■the X—ray continuum resulted in a lead absorption coefficient character is- 

tic of a 1.25 Mev gamma r y. The observed tenth value layer for the absorp

tion of this high energy component was 1-63 in. of lead in the case of the

0.125-in. plate and 1-56 in. of lead in the case of the 0-5-in- plate 

me radiation from the 1,000-curie pellet was 57-8 mr/hr at hl.6 cm from 

the pellet through 2.6 in- of lead shielding, which is equivalent to 

10 mr/hr at one meter from the pellet.

he contribution of the 305 millicuries of Cel to the high-energy

Bremsstrahlung component was calculated. The only significant contributions 

are made by the Pr-4* daughter, and are as follows:

O.8%
0.25%

27-0%

2.18 Mev gamma
1.48 Mev gama
1.0 Mev X ray (from 3«0 Mev beta)

The calm1 ated reading at one meter through 2.6 in. of lead due to these 

three factors is 0.25 mr/hr. .
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