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' DISCLAIMER
This document was prepared as an account of work sponsored by the United States
Government. While this document is believed to contain correct information, neither the
United States Government nor any agency thereof, nor the Regents of the University of
California, nor any of their employees, makes any warranty, express or implied, or
assumes any legal responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product, or process disclosed, or represents that its use would not
infringe privately owned rights. Reference herein to any specific commercial product,
process, or service by its trade name, trademark, manufacturer, or otherwise, does not
necessarily constitute or imply its endorsement, recommendation, or favoring by the
United States Government or any agency thereof, or the Regents of the University of
California. The views and opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or any agency thereof or the Regents of the
University of California.
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RESEARCH PROGRESS MEETTNG
May 27, 1948.

R. K., Wekerling

Neutron Scattering, A@'Bratenahlo

The preriménts on the seatterimg OfAQOlMevlngutrons'have continued
with the use o%lprcportional counters in coincidence as Qeteetorso It will be
recalled that in the early work stacks of cafpon plates were used as deteabors,.
The results for the two methods of measurement agree quité_wellgv However,- there
exists a ﬂifferencé'between the differeﬁtial»scattering_cross sectioﬁs as measured
with éithar'system and those predi@ted_by diffraction théory treating the nuolel
as opaqué obstacles of radii measuredvby McMillan et al, Inténsities in the
scattered dngles investigated (0° - lGo)‘are higher than the simple diffraction

£

=
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théory Wbulé predict, If the tail of the-sca?tering curve is asgumed to gis
the measure of the inelastic scattering and this is subtracted.from %he obs@yv&d
W{alues9 a much better sgresment wiéh theory is fouﬁdb

In Figure 1 is shown schematically the set-up of the apparatus used.
Prcpoztional counters afe used in triple coincidence with a GOVMev abgorbsr placed
between the sscond and third counters, A iead house surrounds the counter syshen
at one end and behind it is placed é transition thickness of paraffin for the
generafion of protons.

One of the major difficulties in the use of propertional counters is the

lerge range of counting rates required. When the cou «=rs are Tivsh placed in the
beam tc measuvre its intensity and then placed in the field of scabtered neuirons,
the intensity renge varies by a factor of a thousand., . Since this bype of eounter

system is limited to about 6400 counts per minute, some other system of monitoring
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the beam is necessary. The ééheme presently embloyed invplves the use of a BF5
counter placed in the concrete shielding wall adjacent to the'colliéating hole
$hrough Which the neﬁtrons emerge. As a check another monitor counter is. placed
in the concrete igloo at some distance froﬁ the shielding wall, Because of the
lafge fange bf‘counting rates that can be\coveredg,low backgrounds and good
pla’ceaus9 this system has been used with faifl&%sa?isfaciory results, Adjustment
of the‘beam strength is made %o provide approximately the same counting rates
in the coincidenéevproportional eounters ﬁﬁder all.conditions, and the‘msniﬁor
counter takes care of fhe large range of éounting rates required.

As mentlioned above, the reSuits obtained with thisvsyéﬁem confirm previqus
measurements with carbon detectors. In orderwjo test the performanca of'thisv
system good geometry attenuation data have beén taken with eopper-éver an intengity
reduction of about 10,000, The halfaﬁalue thickness found was between 1.& and
1.7 inches, in agreement Qith values dbtainedvby Knable using bismuth fissiou
counter detectors. waever; it does not agree with the value of 1.45 inches
obtained with carbon déte@tors by MeMillan eﬁ al, . Measurements will be mede of
the total eross sections of a number of elemenbts in the eollimﬁted heam with the
coincidence proporticnal counter apparatus and witﬁ an energy thresholid at 60 Mev.

Some further total cross sectien measﬁremehts were made’outside the ghielding
with carbon detectors. The following table shows a comparison cf these measuree
ments with similar measurements of Iﬁc&Millén9 and With‘dthers’made,using thé
proportional counter techniqgue.

Ft - &4 f Tt

{Carbon detectors) (MeMillan -% al) (Proportional counter)
Pb . , 4,74 b 4,83 b ' 4,53 b
Cu 2,32 T B.22 ' £.18

C 0,535 . 0,550 ’ 0,54
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Nuclear Cross Sections., Norman Knah%ﬁ%

Aﬁtention is again being given to the problem of measuring total créss sections
by the use of bismuth fission counters. A cons1derable effort has been expended ,
in attempts tp improve the instrumentation. Particular‘caré has been exercised
in aligning the apparatus with the'neutron beam, 'This was dope by taking sh&dow
radiographs of the bheam with the apparatus in place. It is felt that this
.method is more accurate and reliable than that of using the onhw cal system employed
for aligning the cloud chamber. To illustrate (see Figure 2), the alignment
is such that a brass cylinder placed in the beam,as shpwn in . the figure casts 8
well defined shadow on the photogrdpnlc plate placed 1n front of the ietectﬂr chamber
showing that the neutron paths are aligned purallel to the axis of the cylinder
Similar radiographs were teken with the apparatus in place and with the photographie

plate placed at the end of the deitector., This method is very quick and establishas'

- with certainty the alignment of the systenm.

The detector consists of an ionization chamber 18 inches long conte g
30 dises 2 inches in diameter.. Alternate discs are coated with a 1 milligran par

square centimeter deposit of bismuth., A 500 volt potential is established beitween

alternate plates so that particles released from the bismuth are atiracted fo and

deposited on the non=coated plates., Without the ab:orber in place 1280 eount@ﬁb

per minute were obtained., By the use of thin bismuth coati ngu g plateaun in the
curve of the counting rate versus pulse height selector is obtained, TFigure 3

shows a typical curve., The diseriminator vo ltage 1s customarily used at 50 volls

where the change of counting rate is only 1-1/2 p

conducted over a long period of time indicite that

i

the linear amplification are extremely constant so that the apparatus may be an

‘without adjustment for considerable periods of time,
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A‘The scatterer, uSually one mean free path in fﬁicknésss is placed at a
distqnce of 8 feet from the detector so that the solid angle of scattering
detected is only ;0004 steradians., Initial measurements on attenuation in copper |
agfee with those obtained by Bratenahl mentioned é_bove9 as well as with the
early work done last year on this problem. The half;value ﬁhickn&ss found was
between 1.6 and 1.7 in_ches° Cross»sections méasured thus far are given in the

following table zs compared with eérlier measurements of”McMilian et als

‘Mclillan " Attenuation':. Seattering through
: ’ measurement - . L WFP. of material
B 0835 |  ‘° | obvé.p | |
Be 4% I ,396 T
¢ S .50 | I 450 R 502
0 : 765 - _;.Tv .80, . '
Al l.12 o [“f’7“. ,957 -
Cu  z.2 - ’ 189 L 2,00
sn 3,28 - N 5015
P 4.53 DR IR 4,38
v 5,03 - ’»_ 5,06
IMB/6<-2-48 7

Information Divs
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