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Government. While this document is believed to contain correct information, neither the
United States Government nor any agency thereof, nor the Regents of the University of
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This report covers & new method of displsying the 8ignal from & beam-
induction electrods signal in & synchrotron. A dual-axis time display 4s '
produced by using & ramp and & seriss of triggsr pulses, generated from

- the rf, to produce a raster cn an oscillosecpe. The results give a

3 plcture that retains the datalls of a fast sweep and at the gams time -

" covers a relatively long time periods - o ’ ST SR
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The circulating besm mamchration_u normally observed by means of
en induction electrode systome For time enalynis, the oignal from the
electrodes 1s normally displayed on an oscilloscope. If a fast sweep io
used on ths oscilloscopes, the dataua' ot tho bunch can be observed over &

" period of several rotations eround the mchim (Fig. 1). For cbservations
- over a longer period of tine the oscmoscope tra.ce 1s slowed dovn. The

details of the bunch are lost and cnly the peak emplitude can b cbserved
(Fig. 2)s A new techniqua has been used at the Bevatrom, in vhich the

‘ . bunch details can be cbserved for extended periods of tima (several
{' militsaconds). The results give gsoms rather marmble'p:lctures. .

Mmethodmaatriggermnmeachrfwchormme.

i .

of pulses only during the tine :I.nterval ons wishes to obsem. 'mese |

pulses triggartm oscmoacope Bweep in a series of sweeps. The mxccessiva ‘_:
- mepomuspmedvenicmybyputtingadcmonmchannelotthe -

o ~ vertical preamplifier of the oscilloscope. This provides a rester on the .

obwmmm&mnwtwamdzmec,mmmzom

| - oscilloscops in vhich time 18 represented by the vertical displacement or
' themapaawllasbythehcrizontalmitionofthetma

i

mmcmw:mm@mmmwmxtungadc gate into an RC

 eircuit. The {nduction electrode signsl 13 then put on the other channel

of the dual-input presmplifier on the oscilloscopes The premmplifier 45
run A minus B" to mix the two signals (rmp and induction elactrode
signal)s The circuit 1s ghowa in block diagram in Fig. 3.
The follwinsmthcdmbenmdto st the vertical tine sweep. To
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sveep speed to give 2 msec for 10 em, then sdjust the RC cireuit in ths
remp generator and the gain of the oscilloscope preamplifier to give the E
desired rise in the ramp signal (6 cm vertica:. for 10 cm horizontel).

The vertical shi.:t is then 6 ¢m for 2 msec. The oacilloscope can then
‘be swtiched to fast aweep (0.5 usec for our case), the preamplifier switcheﬂ.
~to "A ndnus B", and the induction el.e_ctrode ‘signel @uplayed with tvo tine

<

Following are some pictures that vere takan 'by the ebove method.

Figures &, 5, end 6 were made putting the trig@ers directly into the

oseilloscope sweep circuit.‘ ‘The vertical sweep of 6 em in Fig 6 representa
2msec. Thesamezmsecmshminmgs. 7and8 butthatriggaraare

b
o pat dnto A sveep delayed by B on the Textronix 535A.oscmoscope that was ‘
 used. This ssparates the vertical displacement traces in time by eliminating

some of the pulses. The individual pulses can then be examined in more

Figurea h through 8 start at the beginning of rf accelemtion, and

" show the initial bunching and subsequent loss of the beam. Figure 6 shows
. bean being lost from the stable bunch at sbout 1 msec and Just more than
- 1.3 nsec after "rf on". |

At present this techniqué of observing the phase oscillations has

© contributed no new information as to the nature of the initial beam loss
- at the Bevairon.l But comparison of Fi@. 1l and 2 with Figa. L through 8 .

makes it apparent that thu new met.hod observing the phase oscill.ations
gives a nmch.mora graphie d.iaphy or what is happenins to _the bunch ghape«

I wish to thank John Je Bamlo tox' prwiding tha naceaaa.ry el.ectronic
e¢ircuits used in this syatmn. “, o SRR ;
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'~ a) Triggers 0.1 msec after start of rf C

FIGURE LEGENDS

Normal displeys swoep speed 0.5 psec/om ©

) Triggers l. msec after start of rf

¢) Trigger: 2. msec after start of-rf ..

Bormal displey | _ ‘

a) Sveep speed 0.1 msec/cm | o SN

A". b) Sweep epeed 0.2 msec/em

Fig. 3

Fig. 6

FPig. T

Block diagram of electronie eircuits used in this system.

Dual axis time display
0.5 msec/cm horizontal

6 cm vertical for 1 msee E

Dual axis time displey
0.5 msec/em horizontsl

6 e vertical for 1.5 msec

Dusl axis time display showing beam loss
0.5 msec/cm horizontal S N
6 cm vertical for 2 mseec . . |

Dual axis tie dlsplay . R
0.5 msec/cn L

6 em .vertical for 2. msec’

swéap delay "dead %ima'f ebout 30 usec
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FIGURE LEGENDS

Dusl exis time display - .
0.5 msec/cm -

6 cm vertical for 2. msec .

Bweep dslay "dead tima® about 60 usec -
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Glen R. Lenbertson, High Intensity Phenomens &t the Bevatron,
_Iawrence Radiation mboratory Raport UGRMOBG’{; July. 3, 1963
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