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I. Further Considerations 29 Spontaneous Fission. Gary Higgins. 

The talk essentially reviewed the experiment as given in report UCRL-
... -- . - - . ' . ····~ . 

1772,1) entitled "Spontaneous Fission of u234 
D Pu

236 
9 Om240 9 and em244 

rv 9 by 
• " • v ~ • • 

A. Ghiorso~ G. H. Higgins, A. E. Larsch9 G. T. Seaborg and S. G. Thompson,!) 

dated April 219 1952o 

However 9 a recalculation on the basis of more experimental data has 
-·- ·-

resulted ~n different values for the spontaneous fission rate of the nu­

clid~ em24°. Whereas the initial values_given in report UCRL=l772 were . .. 

1.0:!; 0.2 x 1011 fissions/gm-hr and 1.9·+ 0.4 x 106 "half=lif'e" years 9 . .. ' -. ~ . 12 . 
the new values are 4.0 + 0.2 x 10 fissions/gm~hr and 7.9 + Oo4 x 105 

~ = 

years. Thus1'1 it can be observed that on the plot of' spontaneous fission 
-. ~ - ... 

~2 . 240 
rates vs, z·jA for even=even 'nuclides Om falls more closely in line 

•- L ON' ••• .,o • ' - • o 

with the other nuclides .. rather than being possibly another exception in 
.......... --- .... 

addition to U234 or em244. 

II. N~~~ron Time of Flf.ght Instrumentationo W. Linlor. 

This is in the ~ture of a preliminary report on work being done by 
.. •• ~ .. • I . -~ ~ -· .~ - • -

~~~~t and Linlor with time of flight measurements -on particles with ve-

In the past cyclotron modulation was 
~·' ". - . ' 

used by Alvarez in 1939o The present scheme involves cyclotron modula.= 
. --··· - . - ~ - - ·~-

tion plus fast electronicso The schematics of the experimental set up 
. . -

are shown in Fig. 1 as follows& 
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A one inch Cu or four inch Be probe is used. The deuterons strike the probe 

in the 184-inch · cyclotron. The neutrons go through the collimator~ the 
-·- . - -

stripped protons provide the pulse which is amplified. The rf phase signal 

to the cyclotron deflector circuit is obtained with the aid of the syn= 
- .. - ~ . ' ~ - . -·· . 

chronizer unit of Paxon •s. It was discovered coincidentally that gamma ray_ 

pulses appeared on -the traces, 'thus providing a very e-ffective means of cal-
-- ' . ~-. --- -- -·-

ibrating the lead delays. Their appearance vas in the ratio approximately 
'-·- -- ·- .. -··· -- - -~ ---

of one gamma to 20 neutrons for the beam from deuterons. Since the gammas 
W•O" ,...· • • -, -. -" 

travel at the velocity of. light, then the formula for the-measurement re-

solves to 
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where T is the time of flight of neutrons 9 n · ... - -- ·-- ----- - -- -· - - - -

Ty ~!i -~h~_ time of flight of ~~~s ~ 
- . ·,.g 

A represents "shakes11 (or 10 sec.) per unit distance on the scope-

x is the scope-screen distance from the gammas to the point of 

rise of the neutron pulseo 

It has been noticed from the traces obtained that only in about three 

or four sweeps does a measurable event~ or pulse~ take placeo The width of 
• - ·- • ~ • • ~. • • ..,.~ v -

the probe pulse is about three shakes at the baseo 

Table I below gives the calculated energy resolutio~ at various energies 

from 1 to 350 Mevo 

Table I 

Mev ~ Shakes Energy resolution in 
for 100 fto Mev per shake per 100 fto 

1 Oo046 22lo3 00009 
10 Ool45 70o2 Oo286 
20 Oo203 50o0 Oo826 
40 Oo28J J5o9 2o32 
80 Oo388 26o2 6o92 
90 Oo4~ 24o8 8q32 
100 Oo428 23o7 9o82 
150 0~506 20ol 18o7 
200 Oo566 180 0 29o9 
250 Oo(>lJ 16o6 4JoJ 
270 0~630 16o1 49o3 
300 0~652 15o6 58o9 
350 Oo6~5 14,8 76o8 

B.r plotting the counts of events v~Mev an energy spectrum of the 
L 0 0 • ~ ~ ~· 

neutrons is obtainedo From the results of such counts of energy groups 

within ± 5 Mev for the range 50 Mev to 150 _Mev it was observed that a 

high peak occurs at · ~ 90 Mev o The width of the spectrum agrees well vd th 

the Serber stripping theory whether with transparent or other nuclear 

modelso The position of the mode is expected to be lower than 90.Mev9 so 
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work is in progress to determine why the 90 Mev value had been obtainedo 

In behavior the cyclotron is changeable and exact reprod~cibility has not 

been obtainedo One can9 however, get a single pulse of neutronso The critical 

factors are the rf phase and probe radiuso In this connection Paxon's de-

flector triggering circuit stabilizes the deuteron beam in such a w~ that 

the pulses are made to strike the deflector at a certain phase position 

in the rf cycleo -··· ·.·;.., ... 

The background is not too serious since the chance is rather samll of 

the noise getting on during the 50 shakes of scope sweepo Some of the mon­

itoring problems are being worked outo 

Some types of experiments that may be done by this method areg · 

lo Differential n9p cross section measurements at small angleso 

2o Total n9p cross section to within 1 or 2 percento 

3o n9p = n9d difference» or9 n = d scatteringo 

4o Rechecking former work on total cross sections as function of 

scatterer and·.· energy to obtain better accuracyo 

5o Production of charged particles by neutronso 

6o Neutron spectra from various probe materialso 
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