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w a t s x  > w c m  A t ®  s h b e s t  a x e  -a b b  •; > s
P.B. ‘k j  t c h  ?tnJ M. JL Orwini*m

Many cwRiur^inCn  ̂f neutron spectra have be&ti iaad« in 
water af.smnhllea ./ifh B 0,1 era** end vith various aso^snu 
of I/v abaorfcer. In cbesr systems a large part of the spectrum 
Is $tv*m hr* an ess sllian dtsfcributicit -at the
ttt-detmi.tr i *ipi-;?car* which is tnfa.isitive to the so Attar =.ng 
iso del sine-,: the* leakage from tW* system is «r*all; the shape 
of tois component it ur if fee tod hy the 3 'v absorption, Bence, 
the tee : of the energy s.tchange reitterlng kernel is in the 
difference of the PpectruBi ar.d the fimdamantal or Maxwellian 
cesspona \t. Using the eigenfunctions^ f a discrete energy 
representation the sp icim* Is witten *? :

Kv
'(e ’ -• Z  c M,(t)V.o K ‘

hTu* zeroth eigen function or fundamental node Is practically
a a»f era tor temperature Max.-:ell inn. Therefore normili ring

»

such that v * l, the quantity % ~ N / v-1 * N ̂ (£) contains the 
mod-il dependent 'uf sweat ten Since A  • cs a ; n^, nt 8 say, 
foj. cKptriv‘.iif" 1 '%y i'? written &s:
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The theoretical and experimental A are thus directly comparable.
The figure shew* the spectrum for the Welkin model, the 

correspond Ing fundamental component end the A for the Mae*~l
j %

gas and fielkin models for water for the case of B - 0.0328 <ms
and 0"4(20°C) * 3.33 b/H atom. The solid points give A  for
Burkart and ReLchardt’ŝ  data and N (E) based on fosifclns kernel.o
The open circles arc based on the Mass-1 gas model and indicate 
the insensitivity to the value of 8. The data* for cr̂ (20°C) * 
2.13 and 4.2h b/H atom have also been analyzed in this fashion 
and show similar characteristics.

Once the fundamental has been subtracted neither theore­
tical model sotitis to fit the data extremely well. Below kT 
ths Nelkin asodel Is a closer fit thin the gas ssodal but it 
underestimates the deviation fro© the Maxwellian whereas 
in the joining region it overestimates the distortion. The 
disagreement may be within experimental uncertainty however.
Tills method of analysis also shows the order of accuracy that 
is necessary to discriminate between different models on the 
baste of spec trim, measurements.
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Figure Caption
VATET SPECTRUM Al© U FOR O' (20°C) - 3.33 fc/H ATOM 

V 2 » 0.031c on"2. ESPKUH2NTAI. DATA »'RiOM REF. Z 
(All Crdttiaten in the Sane Arbitrary Ur its)
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