o/ 3y 90} 3 o
113290V VHUD I IBUATIUD
Tagl¥uraseumatauupala

MEASUREMENT OF HEAVY WATER CONCENTRATION
BY INTERMEDIATE NEUTRON MODERATION
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ABSTRACT

A technigue .fo; measurement of'héavy Qéter .cdﬁcemtration inv
'the'rénge offD.to 100 7% by.mole-using.interﬁédiateNheutron=_modération 
. Qﬁs experimenﬁally iﬁvestigated. Fast ﬁéutrons} emitted ffom_ ﬁhfee

1.11.GBq 241Am/Bé sourées, were first slowed down;by using pblyethy;
:lene then thé slow.neutrons were filtered outiusing éadmium and .Eoron
sheets allowiné only intermediate neutrons to reach the:stpié;:In ﬁhe
1;first_set—ﬁp,,the:system was,arranged so ‘that the intermediate ﬁeutron:'
béam was:incidént only on one side of the 100 ml saméle:whiiéva Z.Sﬁcm
diameter,.0a3 Ch thick NESG5 detector was placed'op the chefhside ta
'measurezsloﬁ neutrdns. I was fdund that the intensity of ﬁhermal"neu—
trons dec:eased With Jincreésing  heavy water copcentfation." In the
- second set-up, théﬂsystem_was arranged so that the.interhédiate w neu— -

trons were incident to the sample from all directions. A 2.5 cm dia-

" meter, 1 cm thick NESOS detector was submerged in a 500 ml heavy water

'sample._Similar relationship between the thermal neﬁtron intehsity and
heavy water coﬁcentratipn was_obtained with.increase in the :intensity
- and the sensitivity. The preciéion of'the measgremént wa§ found to be
.Eetterﬂthan + 0.5% (26) by.mole éf heavy water conceﬁtfatioh-for 1000s
counting time with the acéuracy depending - uéon the calibratiénr

procedure.
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A1979% 17 A1 Cross Section, 7 Slowing-Down’'Power URESMNUATITUANTIUDA
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Average number of

Ele@eht 'Zé'at ZS at Ratio of coll;§idns necessary
or £ |0.0253'eV| 100 eV | €I £ .“fpifﬁherﬁaiization
Lﬂ.opmgqgnd , (em~l) | (em 1) (Cm~1; per unit - —
B mass (2 MeV to iOO;éV £o
0.0253 eV 0.0253 eV
X 1.000 0.0018 | 0.11 O.ii ‘ 1 18 8
D | 0.725 |2.5x108 | 0.018 | 0.013 | 0.059 25 11
o | 0.2 |i.1x10-8 | 0.021 | 0.0025| 0.001 152" 89
H-0 0.925;i f~0.022 1.47 1.36 0.687 20 g
D,0 | 0.504 |[3.6x105 | 0.35 | 0.18 | 0.082 © 38 16
Notes: ¥ = calculated from the density at O degf;éigélcius, 100 atm
£ = average‘logarithmic energy decrement e
Xa = macroscopiq_absorption cross section
Zs = macrosoopié;ségttering-cross section

EXS = slowing-down.p§w§p_
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Source Type Neutron Half-Life Characteristics
ﬁqérgy (MeV) -
2520 | self | 2.3 (average) | 2.85y |high neutron yield,
Lﬁ'!? fission medium half-life,small
- heped : | v ._,v-
1245p/Be | (v,n) | 0.024 (average)| = 60 d |short half-lifé-; ‘high’
| gamma baokgroun5 fff.r
(«,n) 7| 4 (average) 86 v . |long half-life, low
241pn/Be | (e,n) 4 (average) 458 y iqng half-life, low
B géhma background
H&éutron DD 3.& - high neutron output,
Genérétor medium'éﬁérgy, rela-
tively ekbénsive |
Neutron f.bT** 14 = high negtraﬁ o§fput,
Generator N high energy, relative-
ly expensive
* DD = fusion reaction between 2 deuterium (H-2) atoms
e o T
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