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HEASUREEFNT OF THANCFIRT AND INELASTIC SCATTARING :
CROSS SECT: ON FOR FAST NEV'TRONS
Pary I%. Experimental Resultsz

H, H. Barscheil , M. E. Fattat ~, W, C, Bright, E. R, Graves,

) W
T, Jorgens's . J. H. ¥anlev

1os Alaros Laborab vy, los hlawos, New Mexlco

Abst.ract

Measurements of peor geometry scattering and baskscabierin

(o] 3
v cY eve

described for neutrons of ener:ies of 0.2, O.b, 1.5, and 3 Mev. The
following materials were lnves igated: C, Pe, Blo, Bll, RBe0, Al., Fe, Ca,
Co, Ni, Ta, Au and Pb. ¥Valuwes of tiae cross saction for iaelastic

scattering and the transport c¢-oss seciion are given for thsse materials.
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MBASUREMENT CF TRATSPORT aAND IHELASTIC SCATTEIING -
CROSS SEC IQN FOI: FAST NFUTRONS
Part I1. Hxperimental Fesultis
Ho H. Barschell®, . . Battat™, W. ¢, Bright, F. R. Graves,
To Jorgensen***, Jo He Hanley**ﬁﬁ

Llos Alamos Laboreiory, ios Alamos, New Mesdco

In the first part of .22 present paperl & method was describec

1. H, H. Rarschall, J. H. ¥Mand~y, V. P, Weisskopf, Phys. Rev.

This paper will be refervec 7o as T.

which allows one to measure the trensport and inelestic scatterins ercsc
sections for fast neutrons., Ir fable I the scatterers used in these

experiments are described.

¥EASUPEYI TS USING O.2=ev NEU-20HS
Sourcs

0.2~¥sv neutrons wer: obteinsd from the 1i(p,n) reaction by
bombarding a Ii target, aboul 17 Kev thick, with protons acceicraited Ly
the Unlversity of Wisconsin's i ectrostatic generator at Los Alemos. The

proton current integrator serv:: as a monitor for the neutron inteasiiy,
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Av this energy the sorrce is strongly anisctropic both in encr.7y
and intensity. This made it imwssible to select an angle oL, between tue
proton beam and the scattering :zis such thet correcticns for anisotropic
neutron flux were feasible for "ie 60° and 90° transmission geometries.
Only measurements where the sca lerer subtended a relatively small angie 2%
the source could be carried cut. In crder to minimize the effect of tThe
anisotropy of the source, all messurements were carried out with the
scattering axis in the direcitio.: of the proten beam,

Detector

The most desirable desctor for the scattering experiments
described in this paper is one iie response of which does nol depend oit Sha
direction of incidence of the n=:trons. For most of the experiments atb

200 Kev a spherical proportione: countexg was used. The ouater electrode

2. The counter was designed ani constructed by H. ¥. Agnew.

was a thin spherical copper she:s., 37 in dlameter. The inner electirade
consisted of two circular wire .inops with a common center arranged in tw>
planes at right angles to each “.her. The chamber was filled to a preasure
of 25 cm Hg with tank hydrogen, :né operated at a voltage of approximaiely
2200, It was found expsrimentec iy that the response of the counter was
spherically symaetric.

A neasurement of the vTaspensa of the counter as a function ¢f
neutron energy (see Fig. 1) shc:ad tha? the energy sensicivity differed
greatly from that expected for - gas recoil counter. This bshavior is

probably due to non-uniform gas amplification in different part,s of the




counter, Consequenily it was rot pcssiblé to use the courter as a threvhcla
detector and no effort was made to detsct inelastic scatiering which, at
this neutron ehergy, was not e:pescted to be important.

For the investigatior of the scattering of Es, B end Al a
eylindrical proportiocnal couwnter filled with deuterium to a pressure of
one atmos. was used.
Procedure

Three types of scebtc:ring experiments were carried out for 20(-kev

neutrons: transmission experirents in the geometry3 For which

3, Notations are defined in Peit I (reference 1)

O = 300 (D = 18,79, 0Ll o = 0°). back scattering experiwents in the geomntry
shovm in Fig., 2a, and ring sca’“=ering experiments in the gecmetry sheown in
Fig. 2b with an average seatter.ng angle of oc®,

For the transamission sxperiments the number of reccils per monihor
count in the presence of the scstterer and without the scatisrer were ccuntad.
A paraffin cylinder, 80 cm lon; . was interposed betwieen scurce and deihenior
to measure the background due "7 room scattering. This background was
subtracted from the data, The <ross section was computed under the zssumiion
of an exponential decreage of e neutron intensity in the scatierer. or
the ring and backscattering ex: :riments the recoil counts per moniitor crunt
were recorded for three condit:.mns: with shadow cone and with scatterer,
with cone and without scattere~, and without cone and without seatterser.

]
From these data and the geomet:: the scattering cross seciiocnm was comouveri o



L. Calculation by P. Olum.

The method of computation is tb:% used in a previous paper on elastic

@
backscattering of d-d neutrona.”

5. J. H. Yarley, el al., Phys. ilev,

Results

The cross sections orieined in thege experimente sre tebulavel la
Tgble II. In the case of Bed "ie cross section is given per molecule. Ail
cross sections are given as if <hey applied over the total solid angle of
4 . For a poor geometry tran:vission experiment this means that the
measured cross section is mult’:lied by 2/(cos 6p 1}. A1) she date are
based on at least six separste ..uns, and were taken simulianenusly at tiraee
different biases of the discrili ‘nator. & moasurable bics effect was obagrved
only in C and BeO in the zing :rd beckscattering geometry. This blas eifazew
may be explaine& entirely by euergy loss in elastic csllisions., From tne
consistency of the individusl .:ns the error in the mezeuremenhs of the cross
sections is estimated to be ab-ut five percent.

The data in Table II. except the iLransport crosaz sections, arz rnob

corrected for multiple scatteriog, ncr for energy loss in elastic collisicns.

VEASIPEMI'NTS USING O.b6<Mev NEU. 7 ONS
Source |
C.6-Mev nentrons wer: obtained frem the Li(p.n) rzaciion moaliored

by “the current integrator. By risasuring the response of the detector as




e
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function of the angle ~L it was found by successive appreximations that tre
anisotropy of the source cancellcd to within five percent if uLD was chosen
to be 60°, 1i.e., if the proton ¢nergy were such that 0.&<Mev neutrons wers
emitted from the target at an ansle of 60° with respect to the proton berm.
Detector

The detector was a cy’.indrical proportional counter similar

to that described by Coon and Nobless, except that it contained no

5. J. H. Coon and R, A, Nobles. Rer, Sci, Inst.

radiator, and was filled with o:.¢ atmos., of deuterium rather than en inert
gas., Typical response curves d- .iermined experimentally for this counter for
three different biases are plot.+d against neutron energy in Fig. 3.
According to the definitions gi-en in I, biases are specified in terms of
the neutron enefgy at which the response of the counter rieses above background,
but it should be noted that the «ffsctive average thresheld is consideranly
higher. The lowest bias was cb nen above the maximum pulse height due 4
gammd. rays, The highest bias w:: limited by the counting rates.

The response of the cunter was not isotropic. The sensitivity
to neutrons incident at 30° wit': respect to the axis of the counter was
10 percent higher than the sens: ivity to neutreons incident perpendicularly
to the axis for the lowest bias. The corresponding figure for the higheat
bias was 20 perceni. A corresct' - n for the anisotropic response of the
counter vas made in the evaluat -n,
Results

Poor geometry measure.:nts were made for Oy = 30°, 60°, and 907,



Backscattering experiments were carried ocut for an average scattering anzle
of 135° (see Fig. 22). The resiits are tabulated in Table III. The errors
of the measurements, apart fror systematic errors, are again estimated tn be
about five percent. The data &>: not correctied for anisotropic response cf
the detector, multiple scatteriz, or energy loss in elastic collisionso

The last column of Table III li=.s results computed for transpori cross
sections. These are corrected "ir anisotropic response of the detector zard
energy loss in elastic collisic:s. The values given in parentheses are nci
corrected for multiple scatterinz and are calculated according to the methroc
described in Y, while those glvca without parentheses are based on the
accurate method to be describet. in Part III of this paper. The evaluation
showed that the observed bias ¢ Tect in the light elexents czn be explained
entirely by elastic scattering. 1In none of the heavier elements was the
bias effect sufficiently large w2 yielé a measurement of inelastic
scattering., Considering the e:-sr of the measurements, this ccrresponds to
an upper limit of epproximatel; 3 x 10“25 cen® for the crass seciion of
0.6-¥ev neutrons for inelastic -caittering by the elements listed in Table IZJ.
The biases at. which measuremeni.z are reported are different for differert
substances, partly beczuse the —-sasurements were carried out at different
times over a period of over a ;-ar and the detecting ecuipment was alfered

during that period.

MEASUREMENTS USING 1.5-Mev NEU" “ONS
Source
1.5-Mev neutrons wer- likewise obtained from the Li{p,n) rescvion.

The angle oL , was chosen to be 9%, The vroton current integrator served as



B

a monitor, The L1 target was e~out 70 kev thick which produces an energy
spread of 80 kev in 1.5 Mev.
Detector ’
The detector was a spi3rieal ionization chamberz, 3% in diametar.
The collecting electrode, a2 bal: 1/4" in diameter, wes mounted on 2 1/8r
brase rod in the center of the sshere. The chamber was fillled with &
mixture of 24 lbs/in2 of argon »nd 12 lbs/in2 of hydrogen. Under these
conditions the range of & 1.5 )2v proten is about one inch. A negative
collecting voltege of 2100 was oplied to the outer shell. The sensitivity
of the detector as a function ¢« neutren energy at three biases is shown

in Fig. 4., The response of th¢ detector as a function of the angle of
incidence of the neutrons was /cund to be uaiform.

Results

In Table IV the resu’. s for poor geometry and bsckscattering
experiménts are listed. The l¢~t column of Table IV shows values of
transport cross section, the r«:nlis correccted for mltiple scatiering
being given without parenthese: while the results which do not take inte
account multiple scattering ar« givep in parentheses.

Table V shows the re:1lts obltained in severzl ring scatﬁering
geometries (see Fig. 2b). The 1352 ring scattering geometry should yleld
results identical with the dish backseatiering geometry. The resulis for
Po in these two geometries (Ta'ie IV end V) ave in good agreemsni
indicating that the gecmetric . adow of the paraffin core defines the astive
ring on the -disk scatterer,

The cross sections fi:v the inelastic scatiericg of 1.5=Mev



neutrons are given in Taeble VI. ior the light élemente the energy
degradation due to elastic colliiions masks any inelastic escattering which
might be present. Calculationsh showed that the bias effect observed in
elements lighter than iron may bt attributed entirely to elastic
scattering, except in the case ¢ aluminum where there is an indication of
an inelastic cross section of 1 :+~ 2 x 10725 cn? which, however, is withln
the accuracy of the measurements, The cross sections computed takiné into
account multiple scattering are :siven without parentheses in Table VI,
while cross sections which are rot corrected for multiple scatfiering are
shown in parentheses. The satisiactory agreement between the results
obtained by the two methods in ihe case of Fe and Pb indicates that the
sffect of multiple scattering o: the calculation of inelastic scattering
crags sections is not appreciabie for the scétterers used. For Fe and Pb
the cross sections for inelastir scattering below the high bias ecould nof
be determined because different riases were used in the transmission and
backscattering experimenis. For the same reason the high bizs data were.

not used in the calculation of ‘ransport cross sections,

MEASUREMINTS USING 3~Mev NENUTROVC
Source

3-Mev neutrons were c..ained from the d-d reaction. A thick
D20 ice target was bombarded wi'h wnanalyzed 200~kev denteron ions which
were zc¢celerated by means of a “nckeroft="alton set. The acccmpanying
d(d,p)n3 reaction wes used for “mnitoring the neutron inftensity.

The measurements were -t first carried out at an angle oto = €2°



<10~

in order te¢ minimize the effe:i of the anisotropy of the neutron source.
At this angle the neutron eneyy 1s approximazely.2.8 Yev., It was found,
however, that it was extremel - difficult to carry out backscatiering
experiments in the geometry f£::> which oLb = 60%, The count due to the
small nmumber of backscattered neutrons was less than the background due
to neutrons formed in parts o’ the accelerator other than the target.

However, by carrying out the iperiments in the forward direction

(A, = 0°, neutron energy 3.7 ‘fev) the detector was shielded by the
shadow~-cone from the neutrons ({rom spurious sources in the accgleratore

All the backscattering experiznts and some of the transmission experimenis
were carried out in this georiciry. In this case the background was alwsys

smaller than the count due t¢ the scatterer,

Detector

The detector was the same as the one used for the oxperlmenis
at 1.5 Mev except that it was filled with a mixture of 2 atiws. of hycrogsn
and 4 atmos. of argon. Since no neutron source was available the energy of
which could be varied contin:cusly up to 3 Mev no direct determination of
bias energies was possible, Tnsteed, the counting rete zs a function oi
bias was measured for 3-Mev r<utrons., It was assumed that the extrapslation
of the bias curve to zero co rting rate weuld give the pulse haight
corresponéing to the primary :nergy and that other bias energies could be
obtained by taking a linear . s<pendence of bulse height on neuiron energy.
Results

In Table VII the risults obtained at X = 60°, neutron energy
2.8 Mev, sre listed, Table "II gives measurements carried out in ths
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forward direction. The latte:r recuire an appreciable correction for the
anisotropy of the socurce. Th¢ correction was calculated from the measurzd
response of the detector when it was moved on a circle around the source.
The last column of Table VIII chowa calculated transpert cross section:,
The calculation of the transp: -t cross gsections assumes that there ls no
significant difference in the :ross sections between 2.8 and 3.1 Mev.
The correction for the anisot: opy of the source was applied. In view of
the fact that energy sensitiv:.y curves for the detector were not avallable,
the calculation of the transp it cross section for light elements is
subject to considerable uncer-:inty. Only the data taken at thé low bias
were used for obtaining the t :asport cross section for C and Be0, since
the effact of energy loss in -‘astic encounters will be least noticeabie
_at the low bias. Only the val .es of Lo ry given without parentheses are
corrected for multiple scaite .ng.

Table IX gives a su ary of inelastic cross sections. The lack
of knowledge of the energy se:.iitivity of the detector made it impossicle
to determire inelastic ercss saetions for light elements.
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Capticns for Figures

Fig.

Fig.

Plg.

1

3

Response of the spherical proportional counter used
for the detecticn of 200-Kev neutrons as s function

of neutron energ:.

Geometry used ir. scattering experiments.
a. Backscattering from e disk

b. Scattering ! a ring

Response of the :ylindrical proportional counter
used for the de -ction of 600-Kev neutrons as a

function of neu :ron energy.

Response of the :pherical jonization chamber used
for the detecti n of 1l.5-Mev neutrons as & funciion

of neutron eneyr.---.



No. of
sample

O ® 1 & W O W N

& & F&8 K B B

17

19

B

23

JASLE T

Scatterers vsed in experiments

M.sks
Substance Thickness Area Mass Atoms or I.D. 0.0
of semple et kg molecples/cm? cm cm

cm . x 0™ e
Be 2.54 56 2.39 0.318
R{normal.) 3.18 505 2.28 0.251
B(80.5% B0) 3,18 505 216 0,251
c 1.27 5¢. 0.981 0.0972
c 3.61 505 3.09 0.306
Be0 1.23 50 : 1.43 ~0.0680
Bed 4,37 5:% 3.91 0.185
Red L.bty 57+ 3.12  0.149
Al 2.54 504 3.58 0,153
Fe 2,54 L &5 10.0 0.2,
Ni 2.5k 5C: 1.7 0.237
Co 2.5L 5¢-- 10.86 0.219
Cu 2.54 5(-> 11.5 0,214
Ta 2.54 50" 21.0 0.137
fu 2.5k B 2.9 +  0.150
Pb 2.5 52 .6 0,0836

Sings

c 1.2% 280 0.526 0,103 17.8 25.k
c 3,81 27 1.58 0.306 17.8 25 .4
BeD 2.58 20" 1.09 0.100 17.8 25.5
Bel L.37 20 2,01 0.186 17.8 5.4
Fe - 2,54 2us 5.16 0.216 17.8 2504
Pb 2,54 asz Toli5 0.0836 17.8 25.4
Pb

2,54 3in Q.36 0.0836 15.2 25.4



: ' TABLE IT

Scattering cross sections for 0.2-Mev Neutrons

- . 135° beck-

Cross sec fons in 10”2h en®

Sample Material 30° G, ring geometry scattering geometry Transport
No. geometry Bias-1l ' medium high low medium high Cross Section
1 Be ho5
2 B 3.9
3 B L7

Bi0 2,3 (absorption . btracted)
pil 3.6
A c Lol 27 23 1.9
17 c 2.1 2.5 2.2
6 _ BeO 6.9 L6 3.9 3ohs
19 Bed 4o 3,6 3.1
@ A 5.8
10 Fe 3.2 2,5 2.b4 2.4 3.0
21 Fe 2.5 2,6 2.5
15 Au 7.7 L.9 k.7 4.6 . 6.4
16 Pb 7.6 5.9 5.8 6.0 7.0
22 Pb 6... 6.2 6.0



« TABLE III

Scattering cross secti-n in 1072 cn? for 0.6-Yev Neutrons

Pias .. italics in Kev
Sample ‘'aterial 30° 60° gec 1 itry 90° geometry Backscatiering oy
No. geometry ’
190 3¢ 450 190 300 450 190 300
1 Be 3.3 2.7 3. 3.9 2.8 k.0 5.0 2.1 1.2 3.4
190 3C: 450 190 300 450 190 300
2 B 2,7 1.9 2. 2.9 1.8 2.2 2.9 1.k 0.8
190 3C° 450 190 300 450 190 300
3 B .o 3.6 3.0 3. 3.8 3.1 3.8 L 1.4 0.7
(80.58 B™)
0 190 3¢ 430 190 300 450 190 300
Bt 3.0 2.1 2.. 2,9 1.7 2.3 3.0 1.b 0.7 3.9
(absorption subtracted) (incluces absorpiLios
' 190 3" 450 190 300 4350 190 300
ptt 2.4 I6 T 286 131 1.8 2., T., 0.8 2.1
80 177 360 80 175 360 80 175 360
5 c 3.0 2., 2. 2.8 1.6 2.0 2.8 2,0 1.9 0.9 (2.8)
2.5
80 175 360 80 175 360 80 175 360
3 BeDd 6.2 L. L. 531 28 30 L.6 &L 3.9 1.9 g.g)
‘ Qo
100 20: 375 100 200 375 100 200 3575
9 Al 3.6 2.7 2., 2.9 1.8 1.8 2.2 25 2.4 2.1 3.,0\
. {3.1)
80 17 360 _80 175 360 80 175 360
10 Fe 2.1 7.6 1.0 1.3 0.8 1.0 1.0 1.7 1.6 1. (2.0)
1.8
100 - 375 100 200 375 100 200 375
13 Cu 5.5 2.7 2.- 2.8 1.8 1.8 2.2 3.0 3.0 2.9 (3.5)
100 2 375 100 20C 375 100 200 375
12 Co 3.4 2.5 2 2.5 1,6 1.8 2.2 3.0 2.9 2.7 (3.4)
80 177 360 8 175 360 80 175 30
16 Pb 5.1 L.k L7 L.0 3.8 3.8 L0 4.5 &4 L.b WA



TABLE IV

Scattering cross secti:n in 10'2“'cm2 for 1.5~Mev Neutréns
Blas i1 italics in Kevw

Sample Matarial 30° 60° gec watry 90° geometry Back gcattering I
No. geometry
370 767 90 370 7% 9250 370 790
1 Be 1.9 1.5 1. 1.7 1.2 2.0 2.2 0.9 0.2 1.4
370 7¢<.: 950 370 790 950 370 790 950
2 B 2.0 1.9 2.7 2, 1.8 2.6 2.9 1.5 0.8 C.5
370 7¢% 950 370 790 930 370 790 950
3 B 2.0 1.8 2.: 2,2 20 2.5 2,6 1.0 0.5 0.2
(20.5% BYO) :
37 7¢: 930 370 790 950 370 750 950
Y 1.4 1.0 1.. 1.3 0.8 1.2 1.3 0.9 0., 0.1 2.1
(ahsorption subtracted) {$ncludes
- 370 7¢: 950 370 790 950 370 790 950  sbsorption)
git 2.0 2.0 2.7 2., 18 2.6 3.0 1.7 0.9 0.6 2.2
LOO G:: 1300 400 950 1300 4C0 950 1100
5 c 1.8 1.6 Y. 2.1 1.2 2.2 2.8 1.6 0.6 0.2 1.8
(2..8)
400 971 1200 400 950 1300 400 950 1100
7 Beo 306 207 31.'.“' 3.9 2lh l"oo 506 2.8 009 o.l& 306
(3.1)
370 7€ 950 370 790 950 370 790 950
9 Al 2.7 2.1 2. 2.7 1.8 22 2., 13 1.0 0.8 1.7
400 97" 1300 400 950 1300 400 950 1100
10 Fe 2.6 2,1 2.. 2.7 2.0 3.073.4 1.9 13711 2.2
(2.2)
L70 7001350 470 750 1150 470 750 1150
11 Nt 2.7 2.3 2. 2,5 2,0 2.2 2.6 2.0 T.§71i.% (2.3)
470 7¢2 1150 470 750 1150 470 750 1150
12 ' Co 2,7 2.3 2. 73% 2.2 2.k 3.2 2,0 17712 (2.2)
470 700 1150 470 750 1150 470 750 1150
13 Cu 2,6 2.k 2. 2.7 2.4 2873L 1.6 12710 (2.2)
. 470 71 470 750 1150 470 750 1150
1, Te 5.5 b L. 4. 5.0 6.2 7.5 1.9 1.3 0.9 (3.9)
£00 9:1 1300 L0C 950 1300 400 700 1100
16 Pb 3.8 3.2 3.7 h,0 3.4 L.O 4.0 3.1 2.6 2.% 3.4

(3.1)




TABLE ¥
Scattering Cross Sectio:: in 10"21" e for 1.5 Mev Neutrons

Bias ..;» itallcs in Kev

Sample No, Material 9° ring ge - etry 115° ring geometry  135° ring geometry

400 950 110 400 950 1100
18 c 1.6 0.9 [ 1.5 0.6 0.3
400 950 1.0 400 950 1100
20 BeD 2.8 1.4 [} 2.7 0.9 0.4
500 950 10 LOO 950 1100.
22 Pb 3.1 2.5 .. %L 4.0 3.5 3.2
23 Pb 400 700 1100

31 2.6 T35




TABLE VI

Inelastic Scattering ‘iross Section for 1l.5-Yev¥ Neutrcns

Flement Inelas .c scstiering cross section in 10™Fea?
“below low bi: . below medium bias below high bias
Fe 0 0.6
(0) (0.7)
Ni (0 (0.1) (0.6)
Co (0) (0.2) - {0.8)
Cu (0.3) (0.6) (0.9
Ta (1.4) (2.0) (2.7)
Pb 0 0.4

(0) ' (0.4)



TABLE VII

Scattering Cross Seciion in 1072 cn? for 2.8-Mev Heutrons

Sample No. Material 30° 60° 90°
Bias. (YMe: = 0.7 1.4 2.1 0.7 1.L

5 c 1.6 1,2 1.5 1.5 1.0 ..

] ' Be0 3.3 1.6 1.8 2.1 1.0 1>

S Al 1.7 1.9 2.4 V.8 1.k
10 Fe 2.8 1.7 2.1 2,5 1.4 2.7
15 Au Lol 4.7 4.9 5.0 6.t
16 Pb 4.8 L O L 5.2 3eby 4ol

2,1

2,0

189

2.2

3.2

6.6

5.0



Sample

No.

13
15
16

" #BLE VIXI

Scattering Cross Sectio:

Material  30° _60°
Bias(Mev)=-2 0.75 1.5

Be 2.5

B 1.7

B 2.0

510 1.5 (absorption su

pll 1.6

c

Bed

Al 2.4 1.6 1.7

Pe

Co 2.7

Cu 2.6 2.1 2.¢

Au L.8 L3 Ko7

Pb L.6 3.9 4.2

in 10™% op? for 3-¥ev Neutrons

2.25

«racted)

1.9

2.7
4.8
L7

0.75 1.5 2.25

1.4
2.4
1.k

2.2

90°

1.8
3.2
106

2,8

3.6
6.6
4.8

2.6
bo2
2.0
3.6

3.6
7.0
5.2

Backscattering

0.75 1.5 2.2}

1.6
1.9
1.0
1.2
1.0
1.0

0.9
2.3

1.1
1.0
0.7
0.8
0.6
0.5
O

1.9

0. -

0.5
0.
0.3

0.5

®

%

(1.7)
{2.7)

lel&
{1.5)

2.0
(2.2)
(2.1}

(2.1)

(3.7

Lol
(3.6)



TALE IX

Inelastic Scattering Ci:3s Section for 3-Mev Neuirons

Element Inel: siic seattering cross section in 10“24 e
below low bi i3 below medium bias below high biss
Fe 0.3 0.7 1.1
(0.5) (1.0) {(1.4)
Cu (0.6) (1.3) (1.5)
Au (2.3) (2.8) ' (3.0)
Pob 0.7 1.2 1.6

(0.7) (1.2) {1.6)
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