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SUMMARY OF THE'RESEARCHVPROGRESS_MEETING OF MARCH 1, 1951
Bonnie E, Cushman

April 5, 1951

I. Abs§fpﬁioﬁ‘8pectra of Americium Chloride Crystals, J. Conway

o The + 3 rare earth elements show a unique sharpness in their absorption
spectra;'the cause of which has been attributed to thegéf'electroﬁs. The
shafénéés’reaches a maximum with europium. With americium, the analog of
eurdPium; the same sharpness in absorption spectra is observed, due here to
vthév5f electrons, and it is considered to be further evidence for the acti-
nide theory. | | ;.

77 lines have been found with AnCl; at 77° K, the low temperature being
'vused to éharpen up the lines and resolve some not 65sef#ab1e at'rqu tempera~
tﬁre, Thé americium must be very pure--a trace of FeClB will block out the
entire spectrum. A good deal §f difficulty was encountered in groﬁing the
crystals, since the amounts used were necessarily small, énd thé‘crYStals,
theﬁ'gréﬁn slowly, became opaqué and disintegrafed because of‘the high alpha
aétivity, The‘érystals, therefore, had to»be made rapidly and regrown'every
few days. I
" The lines were measured down to 3600 & (using liquid nitrogén to obtain
':77 K%) and a good many exist,below'this; Lower teﬁperétures will eliminaté'
somé‘of'thé higher levels, but they will be ﬁard to feachldﬁe to the diffi-
cﬁlty>of obtaining-enough liquid helium to work with, and to the hazards of
| handling liquid hydrogen, | | | |
Fig. 1 shows the experimental set up, using a tungsten filament and two
'quértg lénSes, ‘The crystals,-50—i00. g samples, were grown oﬁ microscope

slides and sealed in a glass box 4 in, thick to enable.handliﬁg,out of the
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.dry.box° This assembly was then-piaced in a dewar flask equipped with windows,
: A_ZOOf'}lslit was used,

A _'It;is intended to extend the wave-length measurements by using a qﬁarti
-“*rspectrographg,aﬁd it is also hoped that the temperature range can be'iﬁoreased

in future experiments.

II. A Fast Counting Technique, R. Madey.

A'fast counting technique wasbneeded to detect gamma‘rays in coincidence
: from o mesons when protons bombard carbon targets in the cave, Electrons
are detected but with much more difficulty at the cyclotron than at the synchro—
tron because of the neutron background which makes the accidentals rates quite
high°

The new circuit, redesigned by Boris Re.gen‘b, is based on one described
by R, L. Garwin in The Review of Scientific Instruments 21, 569 (June, 1950)
which uses a Ross1 circuit with a clamplng dlodeo Testing has been carried
out w1th a photomultlpller pulse generator in order to approximate the . s1gnals
met 1nvactua1 work. Apparatus tested with ordlnary pulse generators did not’
resﬁond accurately unﬁer experimehtal conditions., Three photomultiplier tubes
- with a gtilbene phosphor are used, The resolving time is 5 x 10 -9 sec, A
quadruple coincidence cireuit was built on the same prlnciple, but it would not
g work with an unlimited pulser. |
& limiter, a pentode with a:sharp cut-off, was designed to run.at-full
'screen limitation (see Fig. 2), 1In order to get twd'voiﬁs on the grid; the
photomultiplier must have high voltageo By using the imiter one.oan limit
the pulse heights from the photomultiplier tubes. The tubes put out fast pulses
ﬂand it,was found desirable‘to 1engthen them, A large resistor wee ueed so thet A

the ﬁoltage was determined by -the capacitance. A shorted delay line clipped
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the pulse, making it essentially square, With this arrangemept the quadruple
coincidence circuit'worked with a resolving time of 2.5 x 10"8 sec, The 1nput
voltage was -2 volts .and the output voltage 0,5 voltis into a 125 ohm load. |

The disoriminatlon ratio was 30-50, The pulse lengthener was used in the output
teircuit to get a 10~7 sec. pulse, Further changes had to be made when the ap- |
paratus was used at the cyclotron in order to get Pb-Cu differences° The-per-

formance of the limiter 1n terms of voltage on the photomultipllers and pulse

helghts is. as follows:

1.00 kv : _ 1,50 cm
1.40 . 2,00
1,60 - 2,00

2,00 ' - 2.40

~ The photomultiplier tubes must be shielded from the magnetic field which
is 17-20 gauss in the cave, A double shell of iron 1/8 in, thick was used to
obtain electrostatic shielding aisoﬁ

Preliminary'runs.were successful with respect to the electronics involved,

III; Au Attempt to Detect _jp_Pairs at the Synchrotron. W, Jarmie,

do w Mather, E, A, Martinelli, and W° N° Jarmie have attempted to detect
1% pairs produced by photons° The experimental set up and electronios arrange-
ment are shown in Figs° 3 andeO The.scintiilator was terpheﬁylfin xylehe in
A in, glass cylinders. | ‘ | | :
‘The number of pairs expected is calculated by
Mo, = n(:?.)2 p2 ,,72 (cap) f P(k) N(k) ofk) dk-

N

where n is the number of nuclei per square'centimeter, €2 the solid angle sub~

tended by the counter at the target, D the fraction of decay electrons accepted
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by the delayed electron gates, 77 the efficiency of the counters for M elec-
ttron decay9 ‘Cap a factor due to the capture instead of decay of the yz nmson,
.P(k) a_fector to account for the effects of the counter accepting only a given
energy range and’ thé wsyfin‘WhicH;the'tctal_energy‘isgsplit,ﬂ(N)k’relates to the
.‘:phctcnispectrum at the synchrotron, and c’is the cross section of‘the.products.
Caleulations using the electsomagnetic field theory give 1 x 10-16 pairs per
equivalent quanta for a CH, target, and 5 x 107%° pairs per e.q. for a Pb tsrget,
or approximately 10~7 pairs/min° P |

However, 1n spite of the small expected yleld, it was decided to make
the run to look for other methods ef M pair production, A beam was chosenv
where there was a low number of ‘accidentals and CH, and Cu targets were used
at 960 and 135° angles, Elements with high 2 ualues proved to give too many
accidentals to be useful The results are as follows for a CH, targets
| At 90° » 1 count per 5.6 x 1010 e.q. with 0,17 per 5.6 x 100 e.q. the cal-
chlated mumber of accidentals, At 135 5 l count per 2.5 x lO11 e.q, with 2,2
| calculsted accidentals per-2 5 x 1011 _qo The results are in faif agreement ,
vwith those of Steinberger and Blshop and are 1nterpreted to mean that if a
process similar to electromagnetic production gave a countlng rate of this order
- of magnlbudeg 3t would have to have a cross section 2 x 105 1arger than the
'electromagnetls eross section° It was also concluded that the /4 pair/7r
bratio vas < 3 percent ‘ | o _. : ..

The large number of accidentals is due to electron singles floodlng the
E gates and future work must try to reduce thls rateo Thlnner crystals closer
a:tc the beam might 1mprove the experlmentg but it is doubtful that increasing
the beam—energy would help much and it might make multlple 't preduction flood
:‘the gates° Insreasing'the-numbeneof chenneIS'would false the accidental rate
and complicate the electronicso; »d ‘f, v | |

: S _ : Infermation Dlvision ‘
A complete report.-will be issued soon. R scb/4-5-51
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