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SUMMARY OF THE RESEARCH PROGRESS MEETING
September 23, 1948

Mergaret Foss Folden

Synchrotron Magnet Testing. E. McMillan

Further investigation ofbthe azimuthal uniformity of the megnetic field in the
synchrotron has resulted in the fsalization that most of the inhom&geneities in magnetic
field result from a residua} permahent megnetism in the iron whigh tends to equalize ab
ell points in the orbit in a time interval cor;espondingvto the pulse rate, but which
exhibits large variation for a time intervel corresponding ﬁo a quarter cycle of the
rssonant freéuenoy of the magnet. _Thig is believed to be caused‘by.the necessity for
flux lines crossing the plane of leminations and causing eddy currents which ténds to
delay the equilization. This conclusion points to the desirability of using the first
quarter cycle of éach magnet current pulse for acceleration (instead of the third), thereby
allowing édequate time for the residual field to become uniform and greatly simplifying
the task of compensating the azimuthal veristions. Measurements of the field uniformity
- were made on this principle, and it was found that excep£ for a second harmonic variation
which is expected because of the asymmetry of the magnet, the field is quite uniform.

The only difficulty which eppeared to exist with this type of operation was the presence
of a starting transient which made the measurement pf'hagnetio fiéld difficult and
might possibly have interfered with injection into a betatron orbite.

This difficulty has been largely overcome by providing a sepérate bias winding
around the magnet through which direct current is passed to provide a 30 gauss d.c. blase
This permits the starting transient to decey before injection time is reached and pé:mits
careful meesurement of the field. It was observed that even wiﬁh this small bias, soée

non-uniform residual field was present, however, and it was necessary to make use“of a



P

UCRL~188
wdyor ' v 7‘

few of the radial eempeneating wiree in order to obtein reasonable azimuthal uniformitye

A% preseﬁtg the total varietiog»innmagnetic field is abouﬁ o4 gmuss at the tﬁne
of injection, with a peek fisld of 5000 gaussa It was'observed that;the presence of
the dec. bias moved the time durlng whioh the betatron flux oondition is fulfllled away
from the time of injection; and it wesg therefores necessary to baokW1nd the flux barsg
placing this winding in series with the magnet bias coil in order to establish the betatron
flux condition at the proper time. h

Plans are being mede-to investigate the betatron flux condition.

Progress In Astro-Chemical Research. L. Brewer,

Investigations in high temperature thehmodynamics are being carried on in order
to duplicate conditions existing in the reversing 1ayer of stars and during the sarth®s
formation from the sun. This research is carried opvat temperatures as high as 3500° K
and the thermodynamic end chemical propefties are meaeufedor |

.Goneentrationsrof_pbservable end non-observeble species are of interest. As
an example the Cp spectra has beeﬁ etudiedo The‘eguilierium cpéstaﬁtsg heat of dissoc;w

A~

etion end heat of formation of Cy = 2C heve been calculated and studies have been made on

6(8) + /2 Hyle) = oH(e)
Similar 1nvest1gat10ns ere belng carrled out on oN. v
. Tantalun carblde cruclbles are now being used for this ‘research, and it has

been found that Tal is usable to temperatures es high es 4000Q K.

Another problem being exemined is the state in wh1ch light elements iilke Li, Be,
and H were retained if theAeertp was formed f;om{the sun. Hypotheses‘advaneed include a
process of capture, a stable H.epecies or zaseeus hydroxides end'hydrideso

High temperature experlments ‘are alegdbelng condueteﬂ. on Al and its oxides to

find out what gaseous species exlst et thege temperatureso Actual species which exist are

A12 '35 Al0 and Al O ~ Following 1nvest1gat10ns of the‘elum;num in oxygen systems, H,
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will be passed over the mixture and reactions of the type listed below are expected.

Aly0g *+ Hy ——3 2 A10(g) + Hy0(g)

or Aly0q + 2 Hy, —— 2 ALOH(1) '+ H,0(g)
or

41(0H),

leo L. Alvarez,

The possibility of & new radiosactive species wes discussed. Using a carbon
target, counters with absorbers; and a‘52 lMev beam, pulses were observed on the oscillators
which were first thought to be B'%, ¥'7, ¢®, and rinelly 2,

Meesurements of the half life gave .01 séoonds»gr slightly under the Clz(p,n)N12

reaction. The threshold is 20.3 Mev and the highest energy measured was 16,9 Meve.
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