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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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Bevatron Status, W, Brobeck
- The:bﬁiiéing ﬁéé’complgted a year ago but progress on the

bevatron has been slowed somewhat due to other work., »At present the
magnet steelris alluaréctede_ The coil winding is half done and expected
‘to be completed by the end of the year. It was started im March,

| The pole pieces.ana vacuum tank are not on qrder yet, though
the magnet pole design»hés been complete for some time and the vacuum
fank design is 75 percent complete. The vacuum chamber is to.be.of stain-
less steel, One section of the vacuum tank 10 feet long, built as a
sample, has been tested to find thevamount of outgassing from the pole
tips which form a part of the vacuum vessel, as may be seen from Fig. 1.
Actual tests showed little outgassipgo _GaSket joints were also tested
and improvements made in_theif design. There is no scheduling of work
yet on pole tips or tank parts.

The magnet power supply, motor generatqr sets and rectifiers,
has been installed, vThe‘Pea? pover is 100,000 kva, Rectifiers rectify
duriné the increasing}part of cycle and invert during the reverse part,
The machines have been run bﬁt not-ﬁnder load, Testing under load will

.not be done until the winding of all four coils is completed and the

four quadrants can be energized sﬁﬁultaneéusly to avoid nnbalaﬁced
mechanical forces., The magnet should be ready for such tests about the
first part of next year. Small improvement and adjustment work is being
done on the magnet poWer system, Blowers and cooling equipment are being

installed,
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The noise problem‘from the motor generator sets is going to require
solution. Consultants on acoustics from UCLA measured a noise level of 110
decibels inside theAbuilding and of 70 decibels at the nearest house, Recom=
mendations for sdund absorption have been made by these acoustic experts, Cne
suggestion was the use of fiberglass mats. Nc insulatlon has been attemptled,

It has been éuggested that plans be made to install the high field pcle
tips at once if the Brookhaven cosmotren works éuccessfuliy. This would give
anut 6 Bev by using a 1l ft. x 4 £t. aperture betﬁeen pole tips. Present plans
are based on using a 2 ft, x & ft. aperture to give about 3% Bev., Drawings
have been made and they indicate the same amount of steél is required in both
éasgs. Hence, the steel and the twc sets of dies could e ordered now and the
decision made later as to which set ofvdies to use,

The accelerating electrode design is complete and the work on the electronic
frequénéy control system is progressing satisfactorily;"The vacuum_tank fof
the injector linear accelerator_has been received and the drift tubes have been
completed but not yet installed, A.limitéd anount of work is being done con the
vacuum system as well as on the control room, 'The machine should be completed

sometime in 1953 if work continues at the present rate,

p Meson Decay Spectrum. Harmon Hubbard

The external proton beam of the cyclotron is used to bombard a polyethylene
target. Thé meson beam is brought ocut of the shielding and it enters a eloud'
chamber, The beam is pulsed at the rate of one pulse per mimute. The T
mesons penetrate a thin carbon 5late~in,the chamber and decay in it. The
p decay eiectron track and T meson track coincidence ié used to identify

the W-p decay.
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1} to 2 Mev energy is lost in traversing the>carbon plate. 75 cloud
chamber tracks have been studied showing that variations in energy loss have
been small, An average correction has been applied except at higher energy
level where corrections are appiied indiiridually° A curve has been plotted,
Fig.>2, based on 435 measured tracks of p mesons., The average energy appears
to be 33 Mev while the maximum energy is 53% % 2% Mev,

- Tt is hoped that from this work it may be possible to discover whether a

jp meson decay is of the same ﬁype as. @B decay,

Compiex Alpha Structure in Heavy Elements."F Asaro

Magnetic deflectlon is the only method permlttlng the separation of energles
w1th1n a few Kev, Early experiments on alpha energy measurements by Rutherford,
by Briggs, and by Rosenbloom in France were described, No work has been done.
prev1ously by the magnetlc deflection method of separatlon of complex alpha
groups of the transuranium elements except for Pu239 by Rosenbloom.

The present work was done with a Nier type mass spectrograph converted into.
an alpha spectrograph. Fig. 3 shows the alpha ray spectrograph,A The magnetic
field is for 14 Mev alpha partieles. Radius of curvature is‘75'cm.‘ The
platee used arelﬁastman 000 NTA nuclear plates, The efficiency is 1 alpha
particle aﬁlthe plate per 20,000 disintegratiOns at the source, The dispersion
on the piate represents 4 Kev‘per mm fer ab Me§ alpha particle, The:loca; -
tiene'of the epectral lines are determined by the alpha perticie track count
made.withkthe use of a microscope when the lines are not distinctly visible
otherwisge, )

A 48—heur exposure of an Eastman 30 plate to the alpha groups of Cm242 is

shown in Fig. 4. Here the lines for two alpha groups of CmR42 are clearly
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visible, The main energy group is at.6,08 Mev,

Fig. 5 shows a plct of alpha tracks for'cm242, while the decay scheme is
given in Fig, 6. The abundance distribution of the aipha groups of o4 ig
shown to be 73 percent and 27 percent with a difference in energy level of 44
Kev., - : . S

| The X spectrum of Pu3? is shown in Fig: 7 and exhibits three alpha .-
groups'with distributions of 69 percent, 21 percent, and 10 percent,. The decay
scheme of Pu239 to U235 is shown in Fig, 8. The gemma-rayﬂhaS’nOt been found.,

Fig, 9 exhibits the gross complex structure on AmR4L showing malnly two
groups of 42 6 Kev apart Greater resorut;on of complex struoture curve on
AmR4l as shown in Flg, 10 reveals five groups w1th three of them found 1n the
1ow abundance groups, 4 still greater resolution (F_Lgo 11) in the low abundance
hlgh energy groups reveals another split for Am241 making a total of six groups
altogethero The alpha particle decay scheme of Amz‘[’1 to Np237 is glven 1n
Fig. 12, | v N | ,

o .It is:felt that.the data on alpha tracks ie-real and indicative_of elpha
Struoture,' The deviations in the ourves are due to complex alphevstructure and
not to reriations in.megnetic current,rsample thicknese; chemical imnurity‘in'
the sample, etc, The energy differences remain oonstant9 end tne'relative o
abundanoes for each group‘toéetner with>tneslopes éf the peek ere the‘sane for

all groups., Hence, the structure is believed to be true for the heavy elements.

Information Division
9-15-51/scb
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cm2*® - 4. PARTICLE SPEGTRA

FORTY EIGHT HOUR EXPOSURE OF ALPHAS FROM
Ccm2%2 SHOWING THE MAIN ENERGY GROUP AT 6.08
MEV AND A FINE STRUCTURE GROUP APPROXIMATELY

44 KEV LOWER IN ENERGY.
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