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of this measurement and prellminary analy is are given in report CPa684.
A report containipg the compiete set of messurements will be 1°%ued in the
; future.
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The hbsorption Gross Section of Oxygen {H. Lichtenberger & H. Fowler)

The oxygen absordvtion cross section was measured by placing in the
Argonne pile a tube containing liquid COg., The duraluminum tube had &
isngth of 368 cm and an internal diametar of €.35 cm; the wall thickness
was 6.% mm. When filled it contained €150 grams of COp. In order that
the slowing down of the material in the tube should be canceled out, the
measurement consisted of obtaining the shift in the critical position when
the tube was filled first with CC, and then with an amount of pure graphite
which was $0 have the same slewing down -as the carbon and oxygen in the COp.
This amount of graphite was 5173 grums. The experiment was calibr:=ted by
placing cadmium wires of known cross section in the tube with the granhite
snd remeusuring the eritical position. Table II summarives the results
obtained. ‘ :

Table II
Critieal position
| ‘Corrected for Pressure
Tube empby end evacuated 0 520,94 em
Tube filled with 8150 grems COg . 55066 om
Tube = 5173 gms. AGQT graphite : 330.42 cnm
Tube 4 graphite + 6 Cd. wires ’ 326.66 om

evenly distributed along the length

Each cadmlum wire has a cross section for the neutrons in the pile = 1.0 em®.
The ¢ 5€KTy of each wire is estimated to be 1. 25 cm? and, therefore, the cross
section of the 6 wires added = 7.50 cm®. The displacement of the rod due to
the addition of the cadmimm was 3.77 cm and; therefore, 1 cm displatement =
1.99 cm®. The BL73 grams of AGOT graphite which were used in the tube have

, o (XT) = 1.299 cm®.. The sbsorption of neutrons in this graphive caussd a Shlf:
farther out of the rod = 1.299 = .65 cm. Therefore, if there :ad been no
absorvtion, bui uniy rewl s ve dham A IA M SID ;:;:“**ﬂ Fhn wacitior
of the rod would have been 330.42 cm #- 65 em = 331.07 em. The shift in position
of the rod due o the absoroiion of COp is 331,07 - 330.66 = .41 ¢m. The absorp-
tion eross section of the COp in the tube is .41 x 1.99 = .615 em?. The. carbon
in the COg produces part of the absorpiion -nd assuming that this carbon has
the same abgoyption crose section as AGOT gravhite, we find .56 cm® for the
¢cross section. Therefore, the absorpbion cross section of the oxygen in the
tube = .815 ~ .56 = .25 cm® and

a” (”3 L0011 x 10-24

Tnis measurement ig subjeet $o thvee principsl errors. (1) Error in the-
determination of the criticsl position. The actusl shifts cbserved are
rather small and it is sstimated that ther could be in 3rrcr by as mdch as
20%. Tn the cross scctzﬁn this amounte to 0004 x 10-%4% am®, (2} Veighis
of €0, and graphite. The grror hers is enltirvely ﬁag?iblhygi\liﬁ) Impurities




