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1. Introduction

This report reviews the physics runs 251 to 272 from 14th November
to 21st December 1972. Filling conditions with performances achieved,
current decay rates and backgrounds during the physics runs are

summarized. We will comment on these subjects in the following chapters.

2. Filling Conditions

Table 1 summarizes the filling conditions and the performances

achieved.

During this period the ISR were filled with 11.8 (2 funs), 15.4
(4 runs), 22.5 (4 runs) and 26.6 GeV/c (7 runs).

A lot of spill out appeared during filling, decreasing with the shaving

amount, but limiting the stacked currents especially at 11.8 and 15.4

GeV/c.

For the two lower energies FP lines (+25, —15 mm free spaces) available
were used (see H. Laeger's Performance Report, 12th January, 73 for W.L.
definitioneg) although it was generally 2C lines (+45,.-15 mm) for higher
energies. R7 (R1) and FP (R2) for run 258 and twice (runs 267 and 272)
5C lines (+50, -20 mm) were used. Use of these vacuum chamber decentred

stacks implied 10 mm horizontal beam displacements in I2 for R201 spectrometer.

Using Terwilliger scheme limits currents to 6 Amps but with slow
speed magnet current changes, only a few ten mA is lost (except for run 268
when beam 2 was lost during TW application). In addition final vertical
bumps at intersections must be applied after TW scheme ON (luminosity of

run 270 droppéd with 507 in I5 and I6 when this procedure was not respected).
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18 kV fluctuations or trips created difficulties for obtaining

stable conditions for run 270 (both beams lost) and 271 (R1 refilled

twice).

Better optimization and use of PS ejection parameters improved ISR
injection efficiency (90 mA injected per pulse for run 272) and 1n
addition with 5C lines developments gave the run 272 luminosity record

with L = 4.3 1030 cm™2 71,

Below are the initial luminosities :

ENERGY Initial Luminosity (1030 cm=2 g-1)
(GeV/c) Without Terw. With Terw.
11.8 - 0.04 and 0.09
15.4 0.5 0.3 to 0.5
22.5 2.3 to 4.3 0.6 and 0.7
26.6 1.3 to 2.4 0.9

In Figure 1 luminosities are plotted assuring a linear decrease
from the beginning to the end of the run, versus the square root of the

current product of each run.

3. Physics Runs Behaviour

The running times available for physics were

15.30 h. (all with TW) at 11.8 GeV/c during 2 runs
60 h. (19 h. of which with TW) at 15.4 GeV/c during 4 runs
59 h. (22 h. " " " ") at 22.5 " " 4 "
128 h. (15.30 h" " " ") at 26.6 " " 7 "

A. Beam Current Decay Rates

Table 2 gives a summary of run durations, initial and final currents

and decay rates, times and reason, if known, for instability periods.



11.8 GeV/c - 2 runs (with small intensities) worked well (but
beam 2 was lost ‘twice for no clear reason). Similarly 15.4 GeV/c runs
were good in spite of Rl loss once for unknown reason (dump trigger
fault?) and twice because 18 kV failure; the beams were refilled each
time. Run 270 was stopped at 2.15 h. in the morning following loss of

both beams for 18 kV failure.

During 22.5 GeV/c runs Rl behaviour was very good, just disturbed
momentarily by R201 - EM1 fault, R202 - EM change and 150 mA lost during
R2 scraping. R2 was good during luminosity measurements or at beginning
of the runs but becamevvery sensitive to experimental magnet changes
afterwards and spikey in correlation with R2 d¢/dt fluctuations; decay
rates increased sometimes for unknown reason - slight scrapings improved

only momentarily.

At 26.6 GeV/c 4 runs were very good and only disturbed by identifiable
faults: -R1 spikes induced by R201 - EM trips, by R202 - EM changes and
at the same time as Rl reference magnet d¢/dt fluctuations (runs 256 and

257) .

- R2 spikes induced by 18 kV fluctuations (run 263) and R2 lost

once (dump self discharge?) then refilled.

Both beams of the 3 other runs were unstable (decay rates very
sensitive to exp. magnet changes) the reason for which could be either
too much current (R7 + FP lines - run 258) or tops of the stacks too

high (2C lines - run 261 and 262).

External influences on the beams can be summarized in the following

way

a) 18 kV failures gave loss of both beams (run 270) and of beam 1

only (run 271) but during run 263, 18 kV fluctuations (main part of the

night) gave rise to decay rate spikes in R2 only (nothing in R2 ref. magnet).
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b) Reference magnet d¢/dt spikes are sometimes correlated with

decay rate spikes either in Rl (run 257) or in R2 (runs 266, 269 and
272) or in both rings (run 259 when beam 2 was lost). The reasons are

not well established (see memo to next MOC from S. Myers).

c) Experimental magnet failure (R201 - EM1 during runs 256 and 267)

or auxiliary power supplies faults (runs 258 and 267) induced beam current
losses. Normal experimental magnet changes (if actual procedures are
followed) gave spikes mainly when beams were unstable (limit of working

lines condition) during 258, 261 and 262).

d) Titanium evaporation (Ti-ball) in I8 induced high level decay

rates (and backgrounds) in both rings but decreasing titanium evaporation

rate (0.075 g/hour since run 267) improved conditions.
Hydrogen leak for I6 is less critical.
These operations should be done at the end of the run.

B. Backgrounds andbeam-beam counts

Table 3 summarizes the count rates (in k counts by secdnd) at inter-
sections. For each run we have the rates for each intersection at the
beginning and at the end and where applicable the maximum achieved during
the run. For this table we have classified runs according to energy.
R103 group finished taking data on lst December and no background are

available in Il after this date.

For better evaluation and comparison between the differeamt runs we
have drawn figure 2 where background figures are plotted versus beam
intensities in Ring 1, Ring 2 for Il, I2, I5, I6 and I8 intersections

at different energies. Only initial backgrounds are plotted.

We can see that background behaviour is similar for Rl and R2 and rather

proportional to currents beyond 4 Amps even at 11 and 12 Amps.

Several remarks can be made : due to the I2 monitor configuration

R2 background rates are correspondingly 2 times higher than those in R1.



joudew f JOo JuswysI{qeise oyl 3utumnsuod awrl Liea A[fruoriviado sT 3T Inq
(1094 %g¥) sun] uotstoaxd 3uratnbax osoyl 10 a[qeniea =2q 03 uasoad seYy STYJ
*(sUu0T109s8193UT [B) SjuldwWaINseaw L3TSOUTWN] 2ATIDDTT0D £q pamolloF (91 ‘QI)

$9T)TISOUTWN] [BNPIATPUI 10J PUBWSP B U33q SBY 919yl poraad sT1y3l 3utrang

-*sweaq oyl KLoxasap jou op saanpadoad

Te199ads yatm 10 poads mo[s JB sa3uryd jJusaaand Joulew JeIJusWIIadXY

‘awT] STY3l IB POOISISPUN JoU BB
soy1ds 3p/¢p 3IouBew 2OU3ISISI YITM UOTIIB[SII0D UT s3UTI Yjoq UT S9SSO]

Ju9Iand 107 810Se9I 9Yl pue s9NTds AY Q] 03 9ATITISUIS suiepwax g 3utry

*A1aedoad yaom o3 T10zY smolle sdunq [eIpEBI JO 9sn ‘auIll 3Juryiom
Aq posodwT s)OBIS PaIJUID-JJO JO ISBO 9Yl ul °spunoadxyoeq ajqeidsdoe
y31m sotatsouruny Y3ty pojjtuiaad FIy yrews 3ura1d senbruyoel Surtaeys o3

UOTJITIPPR UT SYOBIS I9pTM 3uIlmOoTIe saull Zuixiom Jo jusudolaaa(

potisd STIY3l UT SOTSAYq I10J UOTISNIOUO) [BIJU3H *h

*anbTuyoal s1ylr Jo aniea ayl padolaaap Lfjusdaa sey
uuBwyJoH °*H weorqoad sIYyl Jo 92iInos 9yl ST IBYI ‘HI 03 IBSU SUIYdBW Y] UT
soeTd 9yl =aa18 [T7Im 3Byl dn-39s DM T[BuUOTI3DOaaIp B 3ulsn Aq poraed Buruuna

Jxau 9ay3 Jo 3uruurdeq 9yl I PaIpnis aq pInoys I Ur punoadyoeyq

*Lieniqa g

ul peIIB3ISUT 99 [[TA IojTuow ,[BOISSBID, MOU Y °9SB9I2UT punoialdyoeq
T1ewWsS I9Y3lel B 01 9ATIJTISuas AI9A 91® pue so[3ue pI[0S paBAalo] 23ie]
Y3Ta sisjunod 31q mdU SeBY JHOh ¢ YAewsal ued am pue sporxad sdoT1sdyd

9soyl Juranp #mo[[0J 03 ITNOTIJIP @ae %I Ul saan31J punox3yoeg

*(unx 9y3 e SuorleNlonII AY 8T)
74 103 €97 pue (Saull J4 Pue /Y I10J so13Tsu@liul y31y) s3ura yjoq ioJg

QG7 suni wolj A[ulewl SWOD UOTINJTIISTIP UTBW 9Y] 2PTSIN0O SIUT0J

‘(ZI fII . 99) S9I3Tsud3juT y3TY I0JF SIAIND 9YJ JO 9SEBIIJUT [eTIJusuodxd
TTeuws a2y3 uteldxe ued os pue (Z/6] I°2quads( Yag Jo Jiodsy SdUBWIOTIIJ

§,I9unig °J 99S) SIUSAD WBL(Q-WEBS(Q UTBIUOD SIUNOD punoidyoeg



bumps (ref. P. Bryant's Performance Report) has demonstrated in

the same period that such individual luminosities are not necessary.

Hydrogen leak in I6 and Titanium evaporation for I8 produces
increasing backgrounds everywhere during operation and dropping

luminosity. This should be limited and placed at the end of the run.

Optimization of Dump block position and scraper protector position during
MD and P will be continued for intercepting most of lost particles and for

decreasing backgrounds due to induced radioactivity at intersections.

Installation of ionisation chambers all around the machine for
losses detection and possible use of proportional chambers in I2, T4, I6
and I8 for directional information on backgrounds sources will help to

improve running conditions.

F. Lemeilleur
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