increasing thicknesses of boron absorbers enriched iIn
activation cross sections of various elonents iIn the range

been studied® Resonances were observed for sodiun, aluminum,
chllorine, vanadiunm, manganese, and copper* It is indicated that these
resonances show scattering vhich predominates over absorption* In the
case of manganese™a strong level at 200 ov is dosenved, chose properties
can be corrolatod In a reasonable my with the thermal crocs soctions

of manganese by the use of the Breit-Signer one-level formula*

Har at the Univoroity of 1llinois, Urbane, 11linois
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INTRODUCTION

The rvmoureaent of neutron activation croea6bactlona in the

strong oourcon of neutrons of well-defined onergy in tiif-a region* One
method which lias been used for attacking this problem ia the employment
of beams of noutroxu fron the pile, filtered by postage through boron*
Measuremente of fission croeeGsocrtions, using filters of thiokneeeee up
to ~ ify/cn$ normal boron, were made by Feral and Anderson, CF-2161.
Various actto tion measurements using the same filters have been reported
by Lichtenbergor, CP-2081, CP-2436, CP-2638, CP-3195.*

The equilibrium spectrum of neutrons escaping from a pile contains!

(&) A strong component of approximately Maxwellian neutrons at a
etemperature* soasshnt higher than room temperature*

(b) A opactrun of faster neutrons which, under rather general
ossumptiono, will theoretically follow a distribution lav up if ,
energies cocmrablo with fienion energies.

- (0) Aopdctrai of very fast neutrons which have mads only a few
collisions since emisaicn from the source and which increase the number

of hitfi-onoriy neutrona above the cumber to be eaqpeotei frem the

Component (a) may be removed by filtering through oadniun* If n*w

*

M etallurgical Project reports™
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W® ih« scattering and aboorption arose sectleas
of horcn it energy 8« Aaeuadag* for the ncoent, tr~"g™N(B) » My Tttt

t2J A owirtautp thaa the response of * $1/fQ detector could
: ha§pork

Hors Is the c-tetto cut-off energy* Tht upper xinit eWorld be an

anorgy la the neighborhood of fission onergioe9 but oan bo taken ac

(3;

infinite for the tailoring epplioottos* VhmAflfo boMMsei

© ]
fsr osE too coall valuer 02 D (sufficiently largo oe tint boron
abooerptien la virtually total at ~ this redueee tci

O»;

Thun form delator, the rooponoe, nultlplled by B, should fall
off exponenttally vith inerfeueing 3- MM c
This discuanlaa neglects the contribution of type (8) neutrons*
A jlp?

FpC?n unfiltored teem, the relative offeet of ouch nsukrone on a.

V ¥*8) eboorber io quito negligible, for thick filters, iiouevor9 this
trill not be the case. In ths(provio-j*exporiaantb referred to above9
in order to octal* Infoxmtlon about eroes soctiono in the noi“aborhood
of 20I&ov$ it sas necessary to introduce filtern so thick that the

depletion of tho bean due to aoettoi .ngj a TO3F nart*A»
of the order ("I/50Qy No? the mine oljrr (B) is not knovn with great
aocuracy, particularly as a function of energyt and thn assumption that

it is conntcuit la certainly only a first epproximtion* In particular



one oay be thirty oerUivi that the component (0) it il—ttamoily

of Mattering oroaa tootlon at hi£j energy. fhla nttiMLtha mpotM
IHK *u*S
will foil off laws rapldly ct largo Bthan predictad by (EI and

<tutiig" 1
L= KLK—»
wlU introdooa large orroro. Thla ou daconwtrated by the appear-*

ibm of wary apparent oroao aaotlona at largb B in tha

are introdacud to oreroone this diffi-

culty, of whleh tte two principal onoe aro tha follow!ngi

hosTy-oater pile with a colllmr,tor so built that tha tergal "am
none of tha uranium natal. Houtrona ranching tha target hawa aide,
on tha uwerage,a contidorablo unbar of aolllalona oi&oa being
edited in fiaoiOB* This arrangement ahould nlniniro tha uubbor of
type (a) nautrom protent.

Mora Important atill la tha uaa of enriched boron dim to
raduoo tha depiction of tha bean by eoattering. da daaoribad by

tha auwfheturec, tha dim wore prepared as fallows* Findrgraln

Froa thin mixture six compacts prepared in tha t a of

diocc 3*90 omg la radius* Tha dim aro daaoribad _la detall in
TWh docunwnt amumt mlrict
wemnins of th« Atonic Dhu®r Act of 1
U*tcnc« *f
United St*1*1 within th« ise*rir4 if the £ p.ci e
*ct. W I’-S.C, ol *nd»«* Hn’d-d. *e tr*n*.ru. 4



(2)

+++

TabU 1« By oobbinlag diaea, \n obtained bora thlgknooaaa up to  \
S8MOm & k (BaaTthu U)
the ooattaring crooe ration of the conpaot notorial par 37/ aton

wo detandaod for thorml neutrons la the 90*aoaltaMag apparatus

4- " | w * «u I—
la tha fIntoalaa Prujao* Aeonrd of tho tfcataMaa Projooi Toafloat Jp

ftorles* Tha warn of aafteal aa&auraanta ga disofjl 8 49

par ataa, aad booatiaa of tha high
oonoontration of A theea diaca, tha dapUtto. of tha ban duo to

scattering oarer aaocnta to non than about a factor *» Tina tha

not laportaat9 and tho rel&tivo contribution of tjpa (o) neutron la

ily reduced aa oaaporad to tha prarioua oDaoureoasta*
METEONCALIBRBIMTIZBU

TabXa 2 auaaarlxaa tha algpifloast properties of tha targets
shioh ware studied* Tha folia rata la tha tea ofthin dlaoat
2e9t n la flaaolnr» oacaaad la aootoh tape* Decoy oarvoo aara ra
la aaoh caaa to paialaa tha parity of tha aotirity being
investigated* Tha m aila art ousmri*<d la Table 3* Tha fin!
la aa* oaaa la for aa
oan wi<

of Bfitters vara lead* TU miwwt

tir %on th«
- 1-at «h

|
Utigi D
¥ al'S p .
kK v.% iriuuoaH&Sgal [ I |



A A
»e 1 M, T
69*0
78.0
77.7
167.2
514.8

TO

Rang# ofyhiotawi

a & a
071~ . 077~ 2746
<078 » . 070 hj846
* o IS|* «8716
o 147" o . 182" 5686
«Z96" - .800"
Yad
696" . . 599~ "=.4972 y

For dlaomilcn of th» m t t»o colva— ,~

“ndanriobud Vorcn dtac*.

:.1479

1569
>8149
8181
*vSOS

W*

/IM4jStotloa”™ coapartton of nornlj

.957
*956
08.2
912
,324
.689



logicaljjfrjg a a r > Gijg (2700) nof-iifo
NevT 1*181 U4b 14*8h
AM Al .078 O0u23 2«4n
N 173 043 37 m
48* 5.0 2.90
i-v'T °124 U*5 24h
Cu *053 04 S54a
Cm 207 0.01 64a
R L m gh2RB7 or narau. eirogns. Tno acg-ivatlcn croon
section 1.0 - too mi»io for the normal oleaent at 2200's/e0oj 1 ; 10 obtained

frco the Project Handboo*;. The cross oocticna listed there Tore derived
tha WOk of Soro" rt ai,M r” ort® in Riysical RwriM,

Ishd r~3:s
Tfic poi:.~3 for errull boron thicicnesoeu wroro taken *vith dloco o3ntai»*
| :i»t; ordinary boron* >N K e
f-Dca donated )y 36"* 0to»9 toto propared at Ins /llanos
laboratory, ao a lead borato gmeo* Tho anilyoao are thcoo suppiiod to jw
by tlie esamifketurore, and are giviin in Table 4* 244 4\
Tho scattering arose section of the disco per $ $ ;ttm ime

dateralsod in the 90" scattering apparatus ~ferrodto above for several

Of tho &"**ttj* Tho value obtained nanth z 34m per narax| boron ataa,
a

or Th VA par 5«/ atecu 1%3/0



("Saturated “tiviUeu - rr VaOkgrai&d (20 c/a)

*Discs Na Al Ui v Uh ot

3 17x10% 7.22x1$  4-12x1$ 4 p7*|~r 841x1~ 5t70xJLbAL 22x107/,

0:Cd 33;54:_.)?_1.%_2.23xij"7 1,10x1.$  1,19x1$ 4 1fIxI$ 2.90x1$ 1. 31*147/
.0442 [
M\ 1.47'1. 9.06x1$ 3.99x1$ 4.67xI$i 2.6x 1.79 936xU$
0394 9.86x10"  6.03 2.21 2,64 1.93 1.35 7.74
(1) 1479 8 55 4 82 1:83 2 43 1,82 Ic29 8.51
(3) 3149 5 43
DM?2
( ) 3049 3.23 1,04 1.61 119  9.17x1$/ ¢.3°
()+<3) -A628 i,U2
(2)+(3) -4719 2.74 7.13x18$i 1.22 7.62x1% 6.43 4.35
<3W
a) 6281 N62 2.43 6,04 1.00 5.57 5.18 3.74
1X5
( ) 7833 3.05 2.10 5620 8'.<£yl$( 365 4*11 3.12

(l_),I+I2>+{5)

U.~+C5) 94* 2*44 1.96 3,98 7.50 2,68 3.63 2,47
(6) 1,267 1.46 2,97 5.48 1.43 2*51 1.04
(SH16) 1 5%T MO 1.26 2.31 3.88  7.60xlbv  1.78 1.28
(5)+f*> 1.904 1.06 1.90 3*06 4*86 1008  9.87x3$
A UMS5)-f(6) 2.052 7,35x1$
O\é (3M5>-M6; 2,217 «.35xISv 2.27 3.16 1-04 6.98
§£§ (3)-K43-K5)+(6) 2,532 6,36 0.19 1.22 1,63 212 7.lUXIW  5-06
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Total Bolght.

16.18
80.61
66189
m,nN
242,98
484,48

159,61
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260

626
1.127
2083
4-166
6.266

a078
147
ag\7
.686
1,168
2.686
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crv

046
0097
-206
885
|*768
1.582

.002

.006

011

00ia

.066

.0*42
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406
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Resonance Resonnncc

Target  Abundance Si. '?Q/\';@
V2
1,00 1710 *192 608 238 29.4 265 $.0510
A 1,00 9100 137 .863 159 251 343 0195
Cty ,246 1800 073 927 .079 27.4  .0866 .00635
1,00 3370 118 .882 134 28.6 3.c4 .358
1,00 261 . 563* 430 1.327 31.0 1431 8.16
30 570 «441* 517 *933 252,621 299
0*? 1,00 §351§8;73 gggg 153 552 28.0 0349 (.0163)

(.0133)

Avw», 278 + 5*

*Higber resonances present



As a poiol of subsidiary interest, not bearing directly aa
thio exportent, wono M the tvo nsamirerjonts of scattering orocs
section (nornal end anrlobsd) to obtain ooparstely ';ho scattering orooo
oeotlona of i*and ~J"for thennel needrocse Taking account of the

enail contributions of the load and sulphur and solving the resulting
min&Uamna aqttifl—» |§ god r r

faulL js)
dig™ $ ¥} %d«flb

Thera is, hoocm, moo uncertainty la these figures beeme of the ous-
pocted error in the isotopic constitution of the enriobod baron, ao
discussed belozro

As an intdcalibration of the nownl diaoa.nlth the enriched
boron dices, the activity of thin Ufoils (t&-olaOkactivity) iaa
measured aa a fraction of naniral thickness for the too esie.
Figaro 1 ehoon the rooultiag saturated actlvttieo# Those activities
have bean corsvetad to tbs values tbay would have had i f there lad

_no scattering! forthis correction, the seattaring erosa sections

m

I f the isotopic sad ohaoioal analyses had been free frees error

Is each case, the two curves would have boon coincident. There nut
evidently an error in one set or the other, aa la indicated by the fret

that the curves are separated by about a constant ratio of 1*18 In

that
«m il Im K7 to th* prtikalnd dtett to * ol»te*», giving «te
«tt»U Um

«IA uilfein ift.
mMtniniTor u>« AioRicT/!<lvy«
iofonij

aSL-J- l[tlUPmEmi]]- j tnuixmiMK»
or tli! rt.vtUt on of iu» cOM«ot» in » -/ KMIMr to fcit
unsuithoriielU iwraon i« »'m> result in
ecveiv criminal pvuuity..



in acaigsing tho error to tho enriched dices, than our Rical results
arc correct *o presented, but if instead the norml disco wore
inoorroctly assayodr there will bo &slight systematic ‘irror in our
derived croon ooctione* The uco of other independently produced boron
aboorboro will servo to settle this point*
AKAITSI3 22 HQBOn ABSOIFTIOH data — UGHT SUOSBI

VE conoidor ta this ooction tho analysis of tho results for all
tho oleraents otudiod except -Tonlua* Tho problem is to deduce a variat-
ion of crops uoction with energy which will account for the data obtained™
It lo clear, however, tint thio typo of oxperiaofifc com it unigooly
dotcrainfthe croon ooction us a Unction of energy™oiaoo one is not
dealing \rith a nonofcinotic ocurco* Theroforo, the roeulto of the
amlysis uill have to bo judged to a considerable extent an tho basis
of thoir plausibility*

hot us consider the case of codium, curves for which appear in
Figure 3* Tho heavy potato ore the oxporinontal meaeurcento given cn e
Table 3 but corrected for scattering according to Tablas 4 ard 1*
Those points nay bo coopered with tho dashod curve, wiild* is, except

for normalisation, tho following function

EZSJ KE) a 61J1B w

° fijiwvifn. %; ] < -k
According to fo/i F (BLia trie fom the activation cum would tofce If
tho detector woro a (6l/v(ftdetoctor. It ie hero aonaolisod to one for

3; 0. Tho cross ooction of nornol boron is astraced to bo given by



sSNIH |

V-jr g st coljgd  700:40x7 am «t. 8200 a/sso| the vnluo of k ie
therefore 36*3 if B da the thickness in g~<”/of Aplod of P(B)
b given In fifjire 3. , , * "~ a

Study of tjxo”curre”ohooc that*uhile at gm3Xi®*a>008 oodiun
behaves like a & \$ detector, the deviation froa behavior bocoaoo
vary narked ao B InsrsMftL# By subtracting from the otonrsi points an
appropriate aaouat of component®(“namely, SO*§jJ of th« unfiltored
activity™£)the poition of activity reralning takes the fora of a otmight
lino onthe semi®jiog plot* Vhia residue is given by the crosses, and the e
solid curve ina ctmic”llno't hrcugh the points*

A straight line in boron absorption indioateo a mcaokinatic
cocponetifc, or resonance* Kotf, ao ncntioned before, one aumot detoralne
uniquely by this nothod the vrxiotion of detector crooc 3<*ctian
mjith aiorgyi c. nunber of hypothetical croan-socticn cutvdo could be
concocted chink could fit the data reasonably cell* But the simpli-
city end naturalness of the above interpretation leads ua to believp™-r®
that sodiums activation is to be understood in taros of a strong
cooponont plus a reoooance ot rather high energy* The slope shoun cor-
responds to on energy of 1710 ev*

Thio method ofj*cedure detemineo uifch caao prodsion the
relative amount of cocptnent present* |If the fraction 80.8f.
had been changed by m appreciable aaounfc, the owno giv<*n by the
crosses 'JCtMd have lariated strongly fra a straight lino in the first
0*1 &/&$ of ~?* An eatleaded unccrta® g~ of % is to bo attached to

the fraction representing tho anoint of component at zero boron®
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than 261 cvthat it is pornicsible to subtract &constorb frao the pointo
in order to correct for it. Whenthis is done a8 indicated, tho points
narked by crosses cu”cbtainei®and a vary good linear f5t is observed.
Bainaeter and RavonrJShave found a  absorption roscnarce at 300 ev with
velocity-ae? cted neutrons, tho discrepancy between 261 and 300 in
not serious and nay bo duo to one of the following factors*

{&) Uncertainty in tho boron content of our discs. Asis clear
fren tho previous discussion, an orror on this account io not unUVelv*

(b) Presence of a aca.ll high-energy cocponont. Because the
cyclotron resolution triangle includes mch more area, on an energy scale,
on the hifh-onergy side than ontho low, an additional resonance at
hitler onorgy would distort tho curve somewhat and shift its apparent
mxinac'n toward higher onorgica. Thus, the cyclotron value, if corrected
for this effect, would probably bo lowered into batter egjfPMMMt with ours*.

Cu\J shone a orccdLnettt reconanco art 570 ev. In this caooja fairly
sizable conpor.cnt at big.or energy is preeont. Mo have tried to correct
for it by subtracting a constant, and by so doing wo<ggb a fairly linear
fit e while there ic not nuch to bo said fer subtracting so large a
constant, it ionevertheless true that the vuluo of 670 ev can bo deter-
edned froa tho clopo at snail Band is negligibly affectod by this subtrac-

tion. Thus, at least one level io definitely fixed by this nmourononfc#

xJ.fexiimtorji Wh7. Ravens, Jr., C. 8. and Jo H. Dunning,
\IRev. JU pttj 1947.
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Tho nitmtion in the caso of *ppoor3 i0 be rather ccrcj.lex,
and~j™arolyais cr.nnot bo oaid -co bo cooplotely satisfactory. Tho amount

of (yl/v*) ccrsponent ou'rtractod in order to liavo a smooth curve at lor? B

mo in thio coco quite onall — only 15% ao coc”arod to Wfi to 90$ in tho

other matcrisis# This io in accord ttith tho fact that Cb hoa an anomalously

orall Cd ratio* In other \:ordG, \je have every reason to ddllovo that there

ir a prominent roBonvrxa at not-very-hieh onorgy* Actually tho absorption
curve failo to indicate ouch a situation* A hitfi-ensrgy component at

3590 or may be ofnarated out without such difficulty* The recoining Imr-

onergy pointa might, by a charitable interpretation, bo indentifiod as
a resonance -.vith an energy of 136 ov*

Ontho other hani9 Cb ia a rather heavy element and ia approaching
tho part of the porioiic table ~*hero resonances aro g*5v*rally considered
to bo ralhor densely distributed* Therefore, any attempt to b'-ptmAe

A-stho activation into a arall number of resonances may be fruitloas*

CAimmi*RATTO ANALYSIS

If the integrated flux in the thorrnal part] of thfljwajn io .

and if the flux per unit energy in the faartiboam is(p”~£9 then tho res-

ponee of the detector to the“tpen bean (No Cd - No B) nay te written*

ohora tho effective therm | oroeo section, 1T*the cross section

at energy S« Tho lex*:: Unit of the integral is E”. tho Od cutoff energy.

Sacs
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about 0.35 97 With Gd inserted inthe beam, m have

Tho Cd ratio is 7 o
< sz & =+ ek

Son if tlio epx**cafiiiua to&ivaiy were er the pure type, than it

folXors fix} alople intonation that X thj\

r (97~)

A — -rU)

Ot y~IN 3 °cnfl*aa* iHepc~dont of the energy that ncy he found
by taki“tho v&uo for*~"at 2200 c/ cgc fran tho Project Handbook

and using S - 0*025 07* This Taald give
(W) rM-- “omm, 0 )

there ~g”io the nctivtlon cm s section «t 2200 n/bca*

The iota?, epi * oafejiam activation ia
\/ . &
Irp< vJ O ')

BBHHB :. K"
shere is tho ratio of resonance activation to (IjV " activati

mo dotorninod iron tho analysis of tho bcroa-abooi®ion curve®

and is listed in fable 5%;

c\t>



Vo now have otaougi information to solve for the flux ratio

Dot before Ve do this* m note thet*ra™ 10 not
creed section at 2200 s/fsee,tat io gnallar Chr*thicker two reaacnoi
top, The pile teapor&turo™ or noutren-beam temperature, io
rathe;\hi’\hp about -V\Dr*K.. This invclveo a reduction fhorhoj* of 0«86«
82", The affective evoee secticn for a Maxwellian distribution

and i/v dotoctor Is onallor then that correspondingt o tin boon tenporatur©
by a -reeor 0*09. .

Altogether tro get ~Q0*7A

J9Q)

(t9" say be considered a cg#bration of the fluxes, Since

®reeoltf

it my bo applied to the varioio oleronto uo otudied- wv cot a oenbar of
independent calibraticnai* the conoiatoncy of uhich throes li(_£t,on ;ho
validity of the aoperation of the opi-cainiui activity into i I/r osd

QrooomsmeeP ca™Ki/ixmka*  ~

Talcing the Gd ratios frogJfcWLe 3 and the valaee froa Table 5|

Vo get the colvan Table 5. This ratio exhibits reasonable

conoiatoy evor a wide rungo of QMratios and valneo o0iO” (although It
Is deftexsiixtad with low prooinicn y&seoC is large)*

The average of 27t8 nay then be adopted ao a Charcoterietie wsaber
for the boon from the too of the pilo, at least under the ccnditloai of
this s rinoat* Tho fajhdj| trail flAistmtiono about thic average Induce

uonfiderco that the ooparatioo of tl o api-cudniro activities woo not
osGontialXv in orror*

B
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An 3h full of thickness # [“cr™v B activated \tith increoo-
Ing thicknecvuo of Cd* The roeult 58shorn in Figure 10# Aplateau Vv C}l
reached after 0*15 Cd indioat.es that at this point all the thenml
nctl-mtioo had been removed tshile the resonance aotivotion saa unaffected*
The value of <AA for the Stain activity is (ISO) (*89) (*86) 2 Ild.6ij*
Ooing(("cma the value of 2*58 for the Cd rationed solve for
and get 2015b* This is subject to c. correction because the foil is not
infinitely thin* If tho resonance has a BroitSfigior shape with ramdragn
cross eocticn<7’S& then tho ratio of aetlvatloj*ktom to that for an

Infinitely thin ML io (“ollinmted-jonm goaoetry)
(/0)

ehsre t - H/r*i“nd His tho nesaber of c&cnstftsaP o Forthe In foil

. m u
used, this factor in 0*283 if no tafco forcr-")the raluo 26,000b indi-
catod by the cyclotron oxperiuanib* Rotoj Uwerror, that this correction

* o K S oA L<*F 7

u -
do not influonoa tho result appreciably* f '

The roeomno®© integral roi|lh Js~a~jcorrested to "infinitely
Pf ="k f)

thin" is net? fc.tfOW'

8a¥ using the ffect that the branching ratio in the 1*4ev level
for the 54-alnf)nnd 13-sec$> periods in tho mroe aa at th-rrml* it follows

that tho total Yeoeranco integral (including both Stain® and 13-920%) io

- 3017 -zm )



f$
Thus, it Edjgffc bv concluded that the toluo of ZOoJo was high 79k
Thiflf hevsv©?*, i© bawly ctifcsido our error of 5t In the dstoroimtiai of
ljjfyfo/ <p&9 *** woU”within the original certainty 15% that appliod
to the mine of 3000b. Purthenaove, the value of 3000b preauait_)Iy contain©
a finite, aHhoojh a»Il, contribution froa tho ioaope-"erhap* of *
the order of one or two percent$ thin ic not included fa the value of 87$Ch«
The good agrewneTtfc here inspired further confidence that the Depuration of
activities Into lon™oriontrj., chldh led to tho dotoRBinatlon of
.y " 8> valid procedure*
~*W ss or Tm BedkiHai m
"5 Yho previous analysis determined the position md strmjdb of |

a reeoaence level for each target* ($y strength, uo

ever the level)* However, nothing could oe inforred about the eaape of

the level® To d> thl© directly, it would bo n“ooooary to carry out ©elf"

aboorptlcm experiments for each dotpotor and this can not dene in this

eerie© of aaaaur®©sente* Strictly then, wo eon say nothing about the

structure or width o* the absorption region, oBMffc that it io aufficianbly

narrow to give ©tmigd-liao ahoerptiocu

| By way of speculation, boemvor* it 20interesting to oea nhat

shape tho vtcomxmo could have to posaftf® If they eore otaplo Broit:/

Signer levO”™and if in each coo© tho lowest leva woe ©Ugly responsible

for the thwm | cross ©ectian* fj

10 ***** the hreit-»igw fom*2a a©

oci& . 26xibs*~ _|jKI

fW i 4 (b- (ID

Cl#

us
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1icrob is a spin factor of order one* P is the full width at half

raxinm end iIs given by O

r* GE£ +
where (fy ® is the gama-ray partial width and (hV? $)1s the neutron
partial width. We sake oo allowance for >&p1er broadening*
egidaf il | /n
the resonance energy* Inte#"ating((11l))over the line, and assuming the

line width is sufficiently small so that ((&- B*) is the only variable*

Bow far anay from the line* near the thermal regio™ we nay neglect
J|Ff|L Therefora*

+ ob*ioi'Ys 4%

Thorsfore, t h . ~ cogent of the epi-W M be

and accordingW the definition (8%)) >e™  #1|

1hA Otlu- .
Here everything iIs known except T* so one may solve forCthe latd

The calculated values of T are listed in column 3 of Table 6* It will
mt once be noted that these raluse are extremely large compared to the

values of Shout 0*1 ev to sfateh one iIs accustomed in the case of heavy
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eleoests* This is to be interpreted (provided the one-level hypothesis la
correct at ell) byeeemiag the neutron width* e 7'8 9to be veiy Urge
for theee resownooif It ie ouch easier to understand strong variations
with atonic mater of this width than of the awra-rsy width# Thao the
quantity *(*$}cay he obtained to pood apprataotioa no the ratio of T to
\P"_E’\<r<n This lo listed la the next coluebi* erivljvVr |

tta&aaaowslyt the passa-ray width say he obtained fra i) Tho
result| tabulated lafiUe 6 (to within the spin fhotor 8y verifies the
hypothesis that the neutron width accounts for praetloally the total width*
Except la tho oaos of Tptho pan* widths are not greatly different fra
those that occur la kaoea resonances of heavy sleoefits*

Although la this saperhsoot only the aotlvatica of the eatsrtal la
question was studied, the prstadianoe of the noutroo width ladiostss
that the resonance should actually ho ouch ocorw prentoeat la eoafctarlag™”
than la abeorj*ton9tho ratio of the two cross oootlowo boiB g”~/s//™{|*
Cdluone 6 and 7 list the activation and ooetterlag cross sections at
end resonance* Tho reputably large values of soettearing cross ssotloa
suggest that sslf-ahoorptioa esporiaoBts be oarriod owl with appropriately

filtered beene® flIlif||I§f!||pflj|hES

+01 iloosly largo rosoaaaoe
the oass of (Bolt* tear# fhys* Boo* &1 IS (1948).
Pdorf9 Saftdl* and aw Is report thate d itor . r>is atl

Irat of the order of four thousand haras* fhys* Hov* JgfIM (1947)#

$Xt la to he noted that if the _ _
really thla large9 the data of this sjgpsriasat are subject to oorreotioa

thinness for absorption)# this question mat he postponed until flaal
infCroatian i1 available

Thw «*« Act ¥+ «EH*
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Tha last ooluai glees the scattering crocs section at Off})th*t
would he contributed by thle level if go other ocatterlng (each as potential
scattering) were present* Rawla fOct tritfc potential mitering present,
the scattering anpUtafla 4m to the toe effects will either add or subtract*
Thus the rial cross section would he expected to differ nested!? fra that

given la the last orilasn* Let tie consider the cam of ttt and Qu for

Sc eoncluoioa of this esotlcn™a my as? that the one-level hypo*
thesis applied to Ib gives a reasonable account of the observed effects*
The cam of Quis lean dear, hut the one-level picture la not implausible*

As for the other substances, the validity of the one-level hypothesis la

| TMkton**"11
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