ISR-OP/TV/ah 4 February, 1980

Madame Patricia MARTUCCI E-6 CERN LIBRARIES, GENEVA

o s oroce I AHHHAAANN

CM-P00072467

Physics Run Analysis No. 4 - 1979.

Period 6 — Run 1074 to run 1088
(14 November to 19 December 1979)

1. Introduction:

The physics running requirements for this last period of 1979 were
at 31.1 GeV/c (8runs) and 22.5 GeV/c (3 runs).
Throughout this period many runs were perturbed by accidental beam losses
due to 18 KV power failures (runs 1077-1087-1088), power supply faults
(1081-1083-1084) and water cooling problems on the SFM and the Rl main
magnet (runs 1077-1085).
During run 1085, when the ISR was powered with one single transformer,
the switch-on of Rl main magents was the cause of a power surge and the consequent
18KV dip. switched off probably some auxiliary power supplies of ring 2.
Beam 2 was lost and pierced a hole in the vacuum chamber in SS416.
About 50 hours were lost for physics due to repailr.
Experiments R 209 and R 607 achieved to take data during this period.
A complete summary of 1979 physics runs is given at the end of this report.
The total stable beam hours has reached 2360 hours of which 91 hours were
needed for beam adjustments, clean-ups, Q shifts etc.
The total integrated luminosity over the whole year and calculated with I5

reference monitors has reached 1,28. 1038cm—2.

2. Filling conditions:

Table I shows the main filling parameters and the performance achieved
at the start of data taking for each run.
Four runs were filled at 22 GeV/c without any major difficulties (with
one refill during run 1077). Including three refills (runs 1081-1084-1085),
eleven runs were at 31l.4. GeV/c. The last part of run 1088 (31.4 GeV/c)
was also perturbed and refilled at 26.6 GeV/c in order to complete the
experiment in I6 which was scheduled to stop at the end of the year.
The acceleration procedure went in general very smoothly. Some difficulties
were however experienced during runs 1081, when both 31.4 GeV/c beams were
lost during the final beam optimisation. Beam 2 was lost again later during
the acceleration process.

In order to reduce the losses due to beam-beam effects, six mm vertical beam .

seperation were usually applied in each intersection before stacking and
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accelerating the second beam. Careful attention was paid to the working

lines, the closed orbits and also the stack stability by means of the FFT
during the acceleration procedure.
Due to saturéﬁion problems, co measurements with RF acceleration sweeps
appeared to be unreliable. Therefore computer calculated corrections for
orbit distortionwere not applied in some cases and do explain part of our
difficulties.
By using the BLC'S and optimising the cavity voltages, the losses per RF
sweep could be maintained at a low value (5-15 mA). A few random RF sweeps
with high current losses (50-100 mA) were observed during runs 1084-1085-

1087-1088, and may explain some of the beam losses during acceleration.

3. Physics running conditions and behaviour:

The following table gives the total stable beam time and the integrated -

luminosity achieved during this running period.

Momentum  Stable beam ~/~ Luminosity
GeV/c hours x tige _,
107" cm
22 172 100, 4
26 15 7,7
31 250 169,7

1

During this last period, the periodic background structure is ring 2 was again -

present during many 31.4 GeV/c runs (1074-1079-1083-1084-1085) perturbing

strongly Il and I4. The background structure has not been observed during

22 GeV/c runms.

During run 1084 an interesting observation was made through the FFT device:

a strong horizontal transverse excitation peak was detected, in beam 2. Some

correlations could be made with the background periodicity but further
~investigations will be necessary in order to understand better the cause of

this strange frequency excitation. On the other hand, no correlation with

the background structure could be observed by varying some magnets water

cooling temperature inlet. ,

I1 and I4 who were generally perturbed by the background periodicity, recovered

generally good workable conditions when doing clean-ups and/or vertical beam

steerings. Collimation helped also in reducing the general high background

levels. | .

Spikes on beam 2 background could be correlated with small power supply current

changes in Low-B quadrupoles (1079), LBQ8 and LBQ9 hardware faults were also
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the cause of 3 beam losses 1081/R1 - 1083/R2 - 1084/Rl1.

Coupling compensations in the presence of a stack using the FFT device

were applied during a few runs (1075-1084-1088) and gave promising results
i.e. improving the current decay rates and the luminosity decrease

(See: PR.17.8.79, Observation of coupling using the BTF and PR 17.1.1980,
Observations and Measurement of Betatron Coupling on Physics stacks by

J.P. Koutchouk). '

After the repair of the hole in the vacuum chamber in sector SS416 the

ISR has been powered through the 3 CERN transformers (runs 1087 - 1088).

The introduced PS booster cycle were clearly seen on the background recorders.

4. Conclusions:

A lot of time was lost for physics due to unusual 18 KV perturbations,
high level of hardware fault and a hole pierced in beam 2 vacuum chamber.
Acceleration to 31.4 GeV/c is still time consuming and needs good optimisation
of all machine parameters.

Based on beam transfer function observations, the operational use of the FFT
device turned out to be a necessary and convenient tool.for optimising beam

diagnostics and the study of beam instabilities.

F. Lemeilleur

T. Verbeeck
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SPECTAL  ComniuTs
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1ol LE+SOLFATLY GUOD CMHD CLEAN=IIPS F P TA,5UME SPIHES IN RY,

194p L«+»HL+ArM NUTTE GHOb JORKING COMIDITINNG, ) . eV (2
113 LHeSil ¢ A7 AGTIDN RUDGTNG Cqﬂb.ﬂEAHS LAST DUE T S0l FAULT REFILL,

1,43 lﬂ*ff“lgrlir‘ﬁﬂﬁlﬂ~lr!u in L0y SACELRIMIGDS

145 Lo toL tmF I VL RY OTATL tEafls Loyl inlg T yaudUi: val veEo CLUSUPL JREFTILL

16515 Fall G CURD GOPIRUS JHEATS KL DW=l AT Vg Friby,

1,a7 LAR4SOL«AFH JOUTTE GOO0 W TH SONE SPIRFS, 0G STRUCTORE I RY,

148 LMY Canly RFTEYW CLEAL URS GG TUCREASING FAPTLELY BLAHS LOST DUE TO VACUUM,
1342 LO+SOL+AF Y GUITE GOnD CottG, CLEAN=UPS IN PL PO 11412,

1450 LR+SULFAFH VY GG CONDGHEAMS LUsT DIE T QAR THTERLUCK FAULT REFILL .-
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