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One of the rrost simple way to go over the maxlinum energy of the circular 

accelerator would be to shorten the pole gap of the magnet and to get 

stronger guiding field without changing the power supply for the magnet. On 

the other hand, one Imlst suppress the betatron oscillation by improving the 

emittance of the beam from the injector, or must campesate for the loss of 

the space for the beam by rerrodeling the vacmzn chamber ("doughnut"). 

It has been proposed to accelerate the electron up to 1.8 GeV by apply­

ing above method to l. 3 GeV electron synchrotron at the Institute for Nuclear 

Study, University of Tokyo (INS) l). As the pole piece of the INS synchrotron 

is derrountable from the yoke of the magnet, one can perfonn the narrower gap 

simply by replacing the pole piece with new one. The INS synchrotron is an 

alternating gradient type and the pole gap width at the central orbit is 54 

rrm, which should be shortened to 30 rrm to realize the magnetic field required 

for keeping 1.8 GeV electron on the orbit. 

The useful aperture for the beam, however, would be prohibitively narrow 

for the new magnet if one would maintain the usual vacuum chamber. In fact, 

only 33 rrm is useful in 54 rrm gap of the existing magnet. Thus we have 

developed a prototype of doughnut-less synchrotron magnet. 

Si-coated steel sheet, GOB (JIS C2553) is employed as the material of:the 

pole piece to get satisfactory B-H characteristics at very high magnetic 

field. The profile of the new demountable pole-piece has been determined by 

use of the computer program "TRIM" so as to se=e the n-value constant 

region as well as the necessary field strength. The calculated distribution 

of:-: the n-value is shown in Fig. 1. The region in which the error of the n­

value is less than 1 % is almost as wide as the existing magnet. 

The pole piece is further divided into two parts, and the cusps. of both 

pole fonn a part of the vacuum chamber wall, as seen in Fig. 2. The stain­

less steel sheets of 17 rrm thickness seal up the vacuum space inside and out­

side the gap, and also support the pole pieces against the atrrospheric and 

magnetic pressure. All the parts consisting the vacuum chamber are stuck 

with epoxi- resin having the resistence against the radiation of about 8 x 

108 rad. Since the use of epoxi -resin is avoided at the median plane of the 

magnet, where the radiation level is highest, one can expect for about five 
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years running. 

To be free fran heating problems caused by eddy current, the chamber 

walls should be electrically insulated with each other. Then the end flanges 

for connecting the m:xlules are made of metalized ceramics. 

The characteristics of the m:xlel chamber under the influence of alternat­

ing magnetic-field will be reported in near future. 
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Fig. 2 

--~------~16----~--

-1---14-'--= '? ccm J~ 
----~-.!1 med an. ft He - R 

STAINLESS STEEL 

Q05t STAiNLESS STEEL FOIL 

Reference 

1) H. Sasaki, T. Kamei; Genshikaku Kenkyu .!..2 (li68)3i;2 

80 


