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SUl~Y OF THE RESEARCH PROGRESS ~~TING 

September 23, 1948 

Margaret Foss Folden 

Syncl:lrotron Magnet Testing.. Eo McMillan 

Further investigation of the az~uthal uniformity of the magnetic field in the 

synchrotron has resulted in the realization that most of the inhomogeneities in magnetic 

field result from a residual permanent magnetism in the iron which tends to equalize at 

all points in the orbit in a time interval corresponding to the pulse rate 9 but which 

exhibits large variation for a time interval corresponding to a quarter cycle of the 

resonant frequency of the magnet. This is believed to be caused·by the necessity for 

flux lines crossinr; the plane of laminations and causing eddy currents which tends to 

del~ the equilization. This conclusion points to the desirability of using the first 

quarter cycle of each magnet current pulse for acceleration (instead of the third) 9 thereby 

allowing adequate time for the residual field to become uniform and greatly simplifying 

the task of compensating the azimuthal variations.. Measurements of the field uniformity 

were ma.de on this principle, and it was found that except for a. second harmonic va.ria.tion 

which is expected because of the asymmetry of the magnet, the field is quite uniform. 

The only difficulty which appeared to exist with this type of operation wa.s the presence 

of a. starting transient which made the measurement of.ma.gnetic field difficult and 

might possibly have interfered with injection into a betatron orbito 

This difficulty has been largely overcome by providing a separate bias winding 

around the magnet through which direct current is passed to provide a. 30 gauss d.c. bia.s. 

This permits the starting transient to decay before injection time is reached and permits 

careful measurement of the fieldo It wa.s observed tha.t even with this small bia.s 9 some 

non-uniform residual field was present, however, and it was necessary to ma.ke use~of a. 
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few of the radial compensating wires in order to obtain reasonable azimuthal unifor.mitya 

At present 9 the total variation in magn~tic field is about e4 gauss at the time 

of injeotion9 with a peak field of 5000 gausso It was observed that the presence o£ 

the doco bias moved the time during'w~ioh the betatron flux· condition is fulfilled away 

from the time of injections and it ~as» therefore 9 . necessary to baokwind the flux bars 9 

placing this winding in series with· the magnet bias coil in order to establish the betatron 

flux condition at the proper time o 

Plans are being ma~·to investigate the betatron flux oonditi~n. 

Progre~s In .Astro-Chemical Research. Le Brewer.o 

Investigatipns in high temperature thehmodynamio~ are being carried on in order 

to duplicate conditions existing in the reversing lay~:r of· stars and during the earthll's 

formation from the suno This researcn-is carried on at temperatures as high as 3500° K 

and the themodynamio and chemical properties are measuredo 

Concentrations of .. observable e.nd nou-obsenrable species are of interesto Ail 

an example the c2 sp~ctra has been studiedo The ·equilibrium CPFstants 9 heat of dissoc~= 
-. 

ati ori and heat of formatioxt, of' C:a = 2C have been oalc~lated ~d ~tudies have been made on 

C(S) + 1/2 H2(g) ., CB(g) 

Similar investigations .. a~ being carried out on CN o 

Tantalum carbide crucibles are now being used for th.h ·research9 and it hE~.S 

been found that TaC is usable to temperatures as high as 40009 Ko 

Another problem being examined is the state in Whicb l~ght elements like Li 9 Be 9 

,. • and H were retained if the eart~ was formed from the suno Bypothes~s advanced include a 
< 

process of oapture 9 a stable H species or gaseous hydro~i~ea and· ~ydrides~ 

High temperature experiments· are also being oonductc;,·d, on Al and its oxides to 

find out what gas~o'-'s speo~es exist at the~e tempera.tu,res o Actual speoies which exist are 
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will be passed over the mixture and rea.ctio·ns of the type listed below are expected. 

or 

-----.) 2 AlO(g) + H20(g) 

Al2o3 + 2 H2 --)~ 2 AlOH(l) + H20(g) 

or 

Al(OH)
2 

The possibility of a new radioactive species was discussed. Using a carbon 

target~ counters with absorbers, and a 32 Mev beam, pulses were observed on the oscillators 

which were first thought to be B12 , N17 
11 c 13 , and finally ~~12 o 

Measurements of the half life gave .01 seconds or slightly under the cl2(p,n)Nl2 

reaction. The threshold is 20.3 Mev and the highest energy measured was 16 .. 9 l\IIev. 

11-4=48 
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