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SUMMARY OF THE RESEARCH PROGRESS. MEETING
April 21, 1949

H, P. Kramer

* Seintillation Counters, ‘Lo‘Wouterso

To take advantage of the short recovery time of c:yétalé,vthé circuit of Fj.go 1
_ has been designed. ;t is éonnected‘touﬁhe penultimate_posiiive.electrode of the
photomultiplier tube, A signal from the photomultipliér céuses ﬁhe cathode follower
to conduct thrbugh the feed bﬁék loop and thus accelerate the guenching of the signal
séon after it has appeared, ‘The pulse shape is shown in Fig, 2, It has a height of
30 volts and is .2 v Sec in duration, There 1s a short rise time of;perhaps 006 po
sec, Howeﬁer9 recovery is almost instantaneous° In addition to the pulses of 30 volts,
some minute pips are observed. Howéver9 no pﬁlses of an intermediate height_are pro=
duced on the oscilloscope, |

\An attempt is‘being made to»éimplify the circuit by using pulse transformers
insteaa of the cathode followero'

\ Both anthracene and transtilbene crystals have been téSted. It was found that
’transtilbene giveé,a shérp, rectangular pulse whereas pulses produced by anthracene
have a tail of damped bsciliationso | o |

At the.present, only one good transtilbene crystal has been grown, It gives
promise that eventually very satisfactory crystals ma& be achieved sinece in a % inch
. annular region.surrounding.an imperfect core, the_crystél possesses the clarity of

perfect glass,

P-p Sceattering at 340 Mev, 0, Chamberlain,
An epperatus (Fig, 3) for the measurement of p-p scattering by the deflected 340
Mev proton beam has been set up in the shielded cave oﬁtside the vacuum chamber of

- the 184 inch cyclotrohd The beam'is collimated in an 8 inch diameter lead pipe that



UCRL 355
=

flares est stmt§e en@ inrorder to avoid'interactien beﬁween it anq the«f;act;ognof ?he
bean that is used for the measurements. A ten mil aluminum window allo?S-the beamnto
pass out of the 2 inch diameter hole without disturbiﬁg*tpe internal wvacuum, The‘protoh
current is monitored by an ionization chamber located immediately.outside the window,
After passing thfoﬁgh.this moniter, the protons impinge dﬁ s'pelyethylene scatterer
where they knock out hjdrogen ions, 4 telescope,of three propertional counters loeated
on 5 radius emanaﬁing(from the scatterer is used to detect these ions, Byvreplacing the
pdlyethylene with a piece of graphite. the cross section for casbon can be determined
and used to obtain the crossssectionvfor hydrogen from the polyethylene measurements
by‘Subtraction, N | ' ‘ “ _ : .

The chief difficulty of the experiment stems from the fact that ‘the specific -
idnizationiof the highly energetic partieles that are seen'by the counters is too.‘lew
for detection., For this reason, the energy must-be reéuced. A Cu absorber was placed
in front of the fifst counter in order to reduce the'energy of the particles sufficiently
for counting, The present technlque is however very unsatlsfactory since at hlgh energies
and for & large mass of absorber not only the desired attenudtion takes place but
particle losses and other alterations of the scattered beam oceur when the beam 1nteracts
.with the absorber. A&s much as 80 percent of the beam may be lest by single and mult-
iple Rutherford scattering in the coulomb fields of the copper nuclei and.by.nuclear
reactions, Therefere, the absorber has the effect of introducing a good deal of un-
certainty regarding the fractlon of the beam that is counted by c01n01dences 1n the
three tubes, | .

The ideal distribution of coincidence is'portrayed in Fige 4. 90 gm/cm2 of Cu are
required to stop4the beam completely° Parts of this curve have been observed,

Another factor which detracts from the certalnty of the measurements is the

One might expect a large singles count in the first tube from Rutherford scattering -

extremely;h}gh_sxngie.couﬂtlng_rate.,HThere_ane;s1x,51ngle_counts_fpr_eyery4colnc1denceQ_Wﬁ;_g
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in the absorber, Howaver;wihe supriéihg observation has beén made that phejngmber of .
single counts in the'last'coﬁnter‘is'approximately equal to thaﬁ in the first;; It was
suggested that the source df:these single counts might be particles that a:eiséattered
: from the metal table on, which the counters are supported, Some cheéks havevbeeﬁ ;
madeo However, nothlng very pre01se is known regarding the orlgln of - these counts,
When the scatterer is removed the 001ncldence rate drops to less than 3/100
From previous work the n=p scatterlng cross section is well known at high énergleso 
In order to form an 1dea of the exteff of absorptlon the curves of Fig, 5 were con- -
structed on the assumption that the p-p cross section is the same as the o=p eross
seétiono On the basis of‘thisvassumption it was found that at least 50 pércenﬁ'of _
the beam is lost by nuglear reactions,
The first counter subtends an angle of 4°\ at the scattererer'and the geopetry of.
the ﬁelescope is such that only 20 pereent of the protons that .enter the fipst eounter N
reach the third eountlng tubeo |
One additional dlstﬁrbing element in the experiment is the variation byla féétbf
'bffive(;fthe.intensity of the deflected proton beam as measufedvby the ionization'éhémber
- outside the 4l window, o | | |
The audience participated actively in the discussion and the foliowing'suggesti¢ns
for improvements were offered. | | | /
1. Surround.the counting tubes with lead to eliminate single éounts from ¥f=fays.
2o Very long counter tUbeé and éoinéidenee arraﬁgéments.of.a higﬁer orderlfhén
three might make it possible to dispense with the.troublésome‘absorbero
3, Use scintillation counters with'extfemely long crystalse
b Eméloy a steering magnet to deflect the scattered protons and fhus eliﬁinate

the Y¥-ray background. (See Fignvé)

scb/5=20-49 ,
i Information Division ' .
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