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A MECHANICAL SHUTTEl\ FOR A CYCLOTRON BEAM 

K. D • .Jenld.,na and W. B. J-ouee 

Crocker La~oratory 
University of CaWornia 

Berkeley. California 

Apl'll 1958 

It la 4eslrable to have a method o£ interrupting the beam o£ a couve~ttoaal 

C. W. cyclotJ.ooc. Ideally, tlle lc.teri'U.pter ehou14 not diet\ll'b the tuui111 o£ the 

. ·acceleratoa:. becauae that eould lratroe!uc:e v&J'lationa ln the cyclotron pal'ametel'a 

whic'h would_atpltican.tl'V clecreaa-e the alpha beam. However. a mechanical 

ahutte.~ (qternal to the cyclotron) hat the dleadvantaae that the neutJ:oa and the 

ga~ma huxee c:an ettllll'radlate the tue•t area even thouah ~e chazosecl particles . 

· •re atoppe4.. The 60-to.ch Cyclotron aroup at CrockeJ' LaboJ'atory has developed .· ·• 

a abutter (la.tera.al to the eyclotroft vacuum) that does n.ot dlarupt the tuning of 

the accelerator, and it la located. at a point where the beam traJectory l1 atlll 

curvlaa in the JX~&gn•ttc field. eo the neutron a1ut gamma fiuaee are not in line 

of slaJlt· to the taraet. The trajecto.-y ol the beam ie auch that the ehutter illterrupte 

· the.bea.rA at ~a aogle of 45° to the llftal dlrecttoa ol the paS"Uclea. 

Aft experiment was performed to check the flux u11der the tollowins 

coudttioRe: 

1) A ehlitter wae placed ao tha.t the beam was mO'riftS ln the direction of 

liae of eight to the ta-rget area. 

Z) A ahu.tte:i' waa placed so that tbe beam was c\II'Vina ln the magnetic 

field whea f.t wae intercepted.· 

'l'he rea\llta of this teet ~~r condidotl 1 ahowecl that 5 X 104 !aat t;\.._. .• :.: ' . 
ftevbor&a/ cm2/ aec were traoamltted into the ta!'get area, whereas, llftder 

coo.dttloll a. the neutron flux waa dowa to background ot leas than 50 la•t 
neutroaa/cm!/sec for-that area. The di!terewace ln gamma nux is aubatao.taUly 

the aame a a the clUference la ueuuon. flvx for the two condltiona. 

The ahuttel' is ope&-ated by rneaaa ol a !llp coil (Fig. 1 ). Thl·a !lip coU 

has 400 turns of flO copper wire. When •he coil was clrl-ven by a 60 volt d. c. 
•ouce, the cloelctl time wa• 18 miUhece (FiJ. Z). We wero able to 4iecharge 

a capaclto:r thrc>qh the coil With an eneray ot ?5 watt--sees (which is about teu 

time• &8 much ener-r; •• the 60 volt source offered); ln t.bl• caae, the ri•laa time 
- -
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· of the beam was 3 mUUsecs. We ·feel that it would be very practical t~ operate 

this type of shutter so that 10 millisecond beam pulses are available. 

This shutter proved to. be extremely useful in normal operations. It is 

used to ·intercept the beam to reduce the background radiation when beam patterns 

are being taken, it enables us to bombard targets with high. intenaity beams for· 

short exposUJ"es without sett
1
ing up complicated electronic controls. and lt is 

U;seful in general cyclotron tuning. As an example, 1t has been used to expose 

a sample to the cyclotron beam for two seconds; then the sample was removed 

to a counting cave; then returned for re-exposure on a new cycle. This has proved 

very advantageous in experiments where the half-lives of the radioisotopes 

involved are of the ordel' of seconds. 

Figure Captions 

~ig .. l. Shutter mechanism without the vacuum mounting assembly. 

Fig. l. Closing time of the shutter. Beam intensity was 40 microamperes of 
alpha particles (sweep speed 20 msec/cm). The pul'ses are due to the 
360 cycle ripple of the oscillator rectifier. · 
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