ISR-TH/AH~VA/OG/amb R 10.5.197h
CERN LIBRARIES, GENEVA

|

CM-P00071784

ISR PERFORMANCE }RE!{\& A

RUN 451, 7.5.197h

Ring 1 and 2, 26 GeV

A

Further studies of electron-proton instabilities

Summay

We observed e-p lines for two different locations of the stack in the
@y - @, diagram, one containing resonances, 5h@ other being free of
lQW*Gr& 2T resonance Ho clear difference he two cases could
we seen. The fquuome of an e~p line corre o A non-linear
resonance. Turning off the clearing volitag octant one at the
time, we found that this caused, for one oc
drastic increase of e-p lines activity. Fo
with the highest pressure.
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this was the octan
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Connection hetween e-p lines and

f

There is some sevidence that e-p lines are related to non-linsar
resonances: e-p lines geem Lo appear when a stack containg non-linear
rescenances, and the frequency of an e-p oscillabion corresponds often

1o a resonance.

#

In this experiment we made a stack of ~ 11 A using an FP working line.

a) Stack 1, containing resonances
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First the stack was positic he Qy - Qy diagram such that
it contained horizonbal resonances (stack I in Fig. L
o
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In Ring 1 we used cl ear
a horizontal
out of the "slow wave" (ny
(ny + Q) see Fig. 2a).
this picture as detectors
cillations, The picture
but horizontal e-p lines.
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Theoretically, only e-p oscillations with frequency fyey(ng = Q)

should be uwaiasiu; frequencies n, + Q) are not expected and

usually alsc not observed., A poss explanation for the appear-

ance of such a line in Fig. 2a) has been given by H.G. Hereward

In case the stack has a "hol n the momentum distribution, it can

be regarded as a smooth particle distribution plus a small "negative
" 8 inao 1 can 1@&@ ta the normal e-p fre-

t%

mass" beam, The smooth dist

gquency frev(n, - @), while the "negative mass" beam could lead to

6 frev(n, + Q) frequency.

In ocur case we did not see a significant hole in the Schottky scan

of the beam. ,é inother possible @yplanat on has been given by

D. Kochkarev @/, He pointed out that one could also have quadrupole
P G

nede e-p O&ﬁll%atiéﬁﬁ having a frequency fyey(ng = 2Q) which is

consistent with the observed freguency in §,g 2a).

Later during the run this double line disappeared and two ordinary
horitontal e-p line“ were observed (Fig. 2b)). The second of

lines was pulsing with a repetition rate of ~ 20 Hz (Fig. 2¢))

In Ring 2 we observed two lines (Fig. 2d)) having some time structure
(Fig. 2e) and 2f)).

Stack I1 containing no (low-order) resonances

O

The stack was moved in the @, - Qv diagram to position II
such that it contained no resonances of orde 51
Ring ) we still observed *hv two horizontal lines (Fig.
in Ring 2 the two lines stayed ( Sg. Zb)) S
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of the second line was

}{awm’vm’; wi do not know 1 ~
moment and because of the chhange,

Influence of the clearing on the behaviour of e-p lines

We watched the e-p lines while we turned the clearing voltage off in
each octant, one at the time. The resulis are shown in Fig. 4 and 5,

In Ring 1 only the turning off of

the clearing in octant T had g drastic

t
effect. A whole group of pulsing lines appeared. In Ring 2 no “”gﬁif?iw
cant effect was observed from the octants 1 -~ 7. However, turning off
the clearing in octant 8, where the pressure was highest, produced a
group of pulsing lines

0, Gr8bner A. Hofmann
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a) ef= 120 ¥Yhz, 10 Mhz/div. b) c¢f=120 Vhz, 10 VMhz/div

¢) second line of fi. b) in
time, 0.1 s/div

; vertical scale is 10 db/div




Ring 1; e-p lines oboerved with clearing
. electrodes turned off in one octant.
Scale: horiz. lo Mhz/dlv, vert, lo db/div,

1
ef = 120 Mhz
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