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produced. 'b)'· uaiDa a l'8lD» aD4 a aerie• ot tr1ss,ar p.1l.sea1 pne:rate4 rrca 

_coven a relati~ 1caa t•· Jlrio4• 
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The circulatina beam. in A ~ U ~ o'baerved b)" meane or 

u izlduction electrcc1e ~· For tim~ ~io, the ei;nal. trcm the 

electrodes .is ~ 4i~ em an ()f)cilloscoptt It a taSt awaep iG 

usE!Id on t1ut oseUloocope, tbe 4et6Ua or the 'bunch can be o'beerrect over a 

· parioci of several rotationa aroUDtl. tha macbjDG (na. 1). For observations 

over a lonpr period ot time the oscUloscopet, tzoace ia. alovecl down. The 

4etail8 or the .bunch are loSt an4 ODlT the peak .amplitude .can be obsened 
'v. 

~/ bunch details can be observed tor exteD4ed periods ot timla (several 
·> 

ot pulses ~ 4ur1ns the time interval one wishea to o'bsel"Ve• 1'heM 

pulses tr1.sser the oaciUoacope sweep in a aeneo ot sweeps. 1'he successive 

BWeelpG are 4isplace4 Terti~ b)" pattins a 4c ramp em one channel ot the 

vertical pream.plitier ot the oscilloscope. 'l!hU prov14es a raater em the 

oscUloacopa 1n Vbich time 1a represented b7 the. vertical 4isplacement ot 

the sweep u wU aa 'b7 the borizontal poaiticm ot the tre.ce. 

In our case the ramp W.S aenemted by puttins a de pte into an RC 

ciz'cuit. fJ!le induction electrcde sisD&l ill then put on the other cbonnel 

ot the 4ual.-inplt preamplitier on the osciUoscope. The preampl1fi&r 18 

l'W1 "A mtmw :a" to mix the two s1gnala (ramp 8!24 1D4uct10A electrode 

sipl.). 'l'be circuit U 8bow in block 41agram h Fil• 3· 

The .f'oUc:nriDa .thc4 cu bet used to eet the vertical time sweep. To 

oboerre ~. electro4e aiSDal for a puo1o4 ot. a ,maec, ad ~ harizolltal. 
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sweep speed to Sive 2 msec tor 10 em, then adJust the RC circuit in the 

ramp generator &rl4 the pin ot the oscilloscope pream.pl.U'ier to give the 

desired rise in the ramp s1&Jl&l, (6 em vertical tor 10 em horizontal). 

'!'he vertical ebif't is then 6 em. tor 2 msec. Tbe oscilloscQlla can then 

be swtiched to tast aweep ( o. 5 .,_sec tor our case) 1 the p.oeampl.ifier 8Witche4 

to "A minus :&", ·and the 1%Jduction electrode ei;nal displqed with two time 

bases. 

Follow1ng are some pictures tbat were taken by the above method • 
., 

Figures 4, 51 and 6 were made putting the trisgera direct~ into the 

oscilloscope sweep cil:'cuit. ·The vertical sweep ot 6 c:m · ~ Fig. 6 represents 

2 msec. The same 2 msec are Shown in Figs. 7 aD4 8, but the triggers are 
' ' II 

p.1t into A aveep del.qed by B on the Textronix 535A. oscilloscope that was \ • 

used. This a&parates the vertical displacement traees in time by eliminating 

some of the ;pul.sea. '1'he in41V14ual pulses can then .be examined in more 

detaU.. 

Figures 4 throush 8 start at the 'be;inning ot rt acceleration, and 

. ' 

· · shov the initial 'bWlchinS and subsequent loss ot the beam. Figure 6 ahova ·· 

beam beins lost t.rOm the stable bunch at about 1 msec and Just more ~ -

1. 3 msec after "rt on". 

At present th1a technique ot obaervina the phase oscUlations bas 

contributed no new information aa to the nature ot the initie.l beam loss 

., 

at the Bevatron.1 :But comparison ot FiSB• 1 and 2 with Fip. 4 through 8 ~ . · 

makes it apparent that thia nev method obsel"'V'ing tbe phase oscillations 

a1ves a much more sraphic displq ot vbat ia happenina to the bunch shape. 

. . 

I wish to thank John J. !aral.e tor prov1diJ1s the neceaia17 electronic .. 
. , 

circuits usec1 ill this system. ; ·. . - ·~ - - n ~· 
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FIGURE LEGENDS 

-Fi&• 1 ·- · Normal dia~J sweep speed 0.5 ',!Sec/= ·.· -

·a) Trigger: 0.1 maec· atter start ot rt 

b) Triggers 1. msec after start ot rt 

c) Trigger: 2. msec atter start ot,rt ': :·· 

FiS• 2 llorm8l. cUspl..a¥ ~ 

a) SVeep speed 0.1 msec/c:m 

b) SWeep speed o. 2 msec/ em 

:Block d1asnw ot electronic circuits used 1n tbia qstem. 

Pis• 4 Dual axis time displ.a¥ 

o. 5 msec/ em horizontal 

. !'1&· ' 

6 em vertical tor l msec 

Dual axis time displq 

0. 5 r:liJec/ em horizontal 

6 em vartical. tor 1.5 snsec 

. Fig. 6 Dual. · axia time displtq shovin& beam loss 

0.5 msec/c:m. horizontal 

Fig. 7 

6 em vertical tor 2 msec 

Dual axis time displq 

0.5 msec/cm 

6 em vertical. tor 2. msec · 

Sweep delq ·n4ea4· time" about 30 '.!sec· 
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Fig. 8 

-' -. 
FIGURE ·LEGENDS 

Dual axis time 41splat 

0.5 msea/em. 

6 em vertical tor 2. mseQ . 

SWeep dela7 "dead ·time" abou.t 60 IJ.GeC 
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