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Abstract 
w.---

tr...:HL-8208 
Revised. 

been made witb the following n~t1·on d~tectorB: biewth fios:ton ionization 

chamber, proton-reeo:U proportional counter, a.rul moderated. and bare B!<'.3 

pro,POrt.ion.a.l counter&. ln a.ddi tion, data were also t.aken vi t.h e. Simp eon ,pile. 

Al.tH.udes :ranged l"'rom aea level to 40,000 feet &nd latitudes from 28° to 49°lL, 

Appropriate tx·ee.tm~P .. nt o:f the data. can be made to yield i.nfo:r.-mation about the 

neutron spectrum and the average ::leut:r.on energy 1 end cons~querrtly about the 

dose rate. 
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·vers S!!.l{;l.ll i'.i1t1-:t..energ,y neu-trf.ln i'lu:::.e-G, 4 
ttnd.lcd t1:; lrdtiat:i.m:;. o:f tt·~ r-;x.~~rirM~:~:;, 
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neu.tronc;; in concrete. That tb.ia analogy bolda i.s becau&e after tbc transitlon 

region is p~u:JseO. the att.em.t*-tion of neutrons of' a.ll energi~s is controlled by the 

attenuation of th~e llelat penetrat:ing primary pa.rtieles and secondary n"utrc.nn. In 

addition, tor neutrons woae energr is more than a few Mev, concrete an.d air e.Yo~'li'bit. 

nearly the same Att.enuation property, on the basis of equs~ ~ea. den£>1 ty ( gram.s 

per em2); because they 'bo·th consist of' :~tJ.aterials of l~! atOSJ.ic nwuber. 'l'hus, 

decreases wi~1 an attent~tion rate characteristic or ~1e ~~ penetrating neutrons. 

Moreover, t.l!e spectrum sb.oi!.ld be s.p,proximately a. s~le reciprocal IKJvter oi' neutron 

eners:;r 1 near E-1 , e.s would be inferred from eloving-d.O!J'n conceptB. 

!t 13 possible to determine such a continuous nel:ttron spectru'l! in air or 

cone"'te w1th fair precision 'bl measuring the absolute t~lux ~t de:finite energy 

intervale Yith;in. ·the apeetl"UJn. Accord.ing.ly '\\fe ca.librat~d a BF., colt."'l.ter 1 e. 
.) 

poly~thylene-lined proton-r~coil counter, and .e. Bi f:tasion ionU.ation chamber in 

known neut.r-on flux:es. Tn& data are g1.ven i.n Table r. 

BF 
3 

counter ('bare:) 

BF·
3 

c.:ou..ntei' + 5 em ,paxafTin 

coveJ."erl by o.ow .. inch Cd J!icket 

Cfl,, -lined Jill"<")port:tonal co•.tnte:r. 
\t:;.. . 

Table 1 

---------------------------------------------------Energy interval 
of effective 

respo.nse 
(~1ev) 

10-9 and up 

0.03 to 14 

0.03 to 30 

100 to 1000 

Hesponse in ur;.itt:. 
o:r 

c:ou.':l.ts per 
( Y<ll"ies as 

eounta iH~.r 

counts per 

2 
U(.."Utron/ em 
1/V} . 

2 neut:r-on/ C'l:ll. · 

2. 
n~:.J:tr on/ em 

==========~==========-==·-=-===·----~~------------=================-===-
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:r.rr. !;...'Jl~~ c~J .. c-...:J.ati~.n1!l 
~·--.-..·------..., .. --....,.,.-............ -----~-

' / 10.> Mev 

(lose rttrt~~ ~· j ra{8) 1/A{.E) d.L 

/ _o 
l() ;;; r.t;ev 

u.·;a~~&~ 

.. <~!Vi~ 

..,li • .,.. .. •~ ...,,... .. - .... .-~---....--.. •--¥Jo.-... -n..,--·------.-------··----•··.,.·--,...,. ___ _.._~ ... ---.,... ... - ...... - .. _,_--. -·---· 
--~......._1_,_.._.....__~_""'""" .. ""' _____ ._.___,... . ....,.__~..,~-.o..t--.,,... ... _,---.,.._,..._....,__~--...,. ...... ~--n'"'--""'-<4f-•._••--,-----·"-

---·-·-..----
10:)4 

&:{) 

<~1 t:Lt:,u'.i.e ar~:>;J(~ 

;sea level 
{feet.) 

0 

5,000 

.lO.IQ'J{) 

------------·-··-·-~-·---·------_....._- .... ,--~-;<---·-•t--"'<'' .. .._ .... ,_...,,...,_..,. ___ ,. ....... ,v'*> ... ~---"'..,...,._,. ... ,_ .... _.. ... -~ ~ .. ____________ __.,_. ..... ----·--------~ ......... __ • ___ _.. ____ .., _______ ,_..,. ____ ., ___ -#,, .. ____ .,. _ _. .. .., 
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( 
l';)b:b:.~ ty,i vet> d.o~(~ r.ci.t.ftf; t.lll:'.t •:Lt'~ elxJ:.rt U!H::~·hzaJ.!: tt;.erH;: V<~J.u.r~s. ·-' ~!ow<~ve:t, h.tf, 

.. , 
121~t.Lna.te .:tn 'ba.zoetd on tne eo~mt.i.D.f?i ;r~.1te ~~il' :a \)n.'U.mrn-!n.tpportci Di•"') ;:;c;:u.ut(no, ~ •. n.:l 

,., 
'J.rte..y h~:.~ •:>i&'1:t.l.'it~ar.rt.l)' dt.f'f'l.;;rent ,,,t t-'ncre.).(~;,. 'belGlf 10-<'- Mev. t.~hi;:. 1J,ft"1f> n;..lt stx·ott;:~:L,y 

'!.OJi~,t'j'l,.)' l'ei.;;l.OnC (l:J:' .t'eDpont;~ of th.~ r::.olyet,(!j'l~.m .. f.:~-:t:tul'3d (;Q';.I.nt;.er: <ltld of t.b<:.~ :BF l 
.) 

;Uso not tee t.tl.n't tkh~ 1'<:llycrt.h~·1e!).~-J in~-;.l <:ount~J:r re6pf~1'l.d4 tn unlt.1;, o.r eoan.t.:;; v·J.r 

~'lfYirj cm~2 7 ~~hil ~ tt~e r..if;d.e•rc.tt:d B.i".. coQ.rtt•ex· reJ3pOr.1d.~ tn utz! <t:u o:i.' coml·tt> per 
.J 

··~ 
• J (.:~ I . '-

'..,rJ.(~t~tt,J:'"(1!)i.)/C .. iiJ. /(~t.ttUT~) =-= ;~~ev~/x:letttrt".;;n., 
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