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Run 1260 and 1264 - Rings 1 & 2 - 26 GeV

Stacking in both rings and physics test for the DL machine

Purpose and conclusion

Run 1260 was devoted to stacking in both rings, testing space charge
compensation and measuring the compensations for the experimental magnets
R608 and AFM. 30 A were stacked in both rings, the space charge compensa-
tion was made with the SL table in TUCO and worked well. The effective
heights were 4.54 mm in I5 and 2.62 mm in Il (probably because of satura-

tion of the counters the measurements in I8 were inconsistent).

Run 1264 was intended to be a 8 hour physics test. It was planned to
make a luminosity measurement and a centring test before stacking. Due to
problems with the horizontal orbit which took some time, the latter was
dropped. The effective heights were 4.36 mm in I5, 2.46 mm in Il and
0.62 mm in I8, which meets the theoretical predictions for a vertical emit-
tance-of 0.484T 10-6 rad m. Two 20 A stacks were made. The background
conditions were good in ring 2 (the loss rate was between 2 and 4 ppm/mm)
but not in ring 1, probably because of the fluctuation of the current of
LBQl. For this physics test a serious handicap was the bad conditions for
measuring the working line and coupling due to a parasitic signal arising,
probably from the injection in the-AA, which appeared in the signals.

1. Run 1260

The set-up was made with the files created during run 1246 (see Perf.
Rep. 19.03.82, “Preparation of the double low-B8 scheme for physics at
26 GeV). The orbits were very well reproduced in the whole aperture.



$ 1.1 Ring 1

It was not useful to correct the orbits. The effect of the experimen-
tal magnets R608 and AFM was corrected by means of INCO. The compensations
found are 1isted in table 1. At the end of the set-up the currents were
copied in the file DL26 (see table 3 a).

A 30 A stack was made with these experimental magnets ON. The space
charge compensation was made automatically by TUCO; the density and the
working line measurements at the end of stacking are shown on fig. 1.

1.2 Ring 2
In the previous run 1246, the settings of the 2QT5 chain was wrong
(39.96% instead of 33.96%); this gave rise to a closed orbit distorsion

which changed sign with momentum deviation. When the correct currents were
set, the orbits could be easily corrected up to + 43.

The working 1ine was measured under these conditions, it is shown in
fig. 2 a. The correction necessary to obtain the SLSL 1ine were applied
with the SL coefficients in QPQQ, the subsequent measurement is shown on
fig. 2 b. From these measurements we conclude that the SL coefficients of
QPQQ are also valid for the DL machine.

The experimental magnets R608 and AFM were turned on. The AFM correc-
tion was good but the R608 correction was wrong due to a bad use of INCO
and a closed orbit correction was made in order to make a stack. At the
end of the set-up the currents were copied in the file DL26 (see table 3 b)

The 30 A stack was made with these experimental magnets ON. The space
charge compensation was made as for ring 1. The measurement of the density
profile and the working 1ine at the end of stacking are shown in fig. 3.

The effective heights were measured with the two 30 A stacks and gave
consistent results only for I1 and I5, the computed values are given in
table 4 as well as the count recording, which reveals that the accidental
counting rate in I8 was indeed much too large.

1.4 Centring

The beam in ring 1 was centred with files created with the PF section
of the SL centring files. The current lost was some mA but about 10 s
after the centring the beam was lost and SL7 quenched.




1.5 Centring files

The change of the working line during centring was measured by
S. Baird, the measurements are given in fig. 4. New files were created by

applying:
AQp = - 0.005 AQ'n = + 0.5 to the file DLA3 in ring 1,

AQ"h outer =-40 to DLA1  and AQ"h oyter = + 40 to DLA3 in ring 2.
These new files will have to be tested.

2. Run 1264
2.1 Set-up

It was made with the currents established by the program SUSA
(ISR-OP-TN-81, V. Remondino). The solenoid was turned on and the compensa-
tions computed by P.J. Bryant (addendum to "Operation of the Il solenoid
for antiproton physics" Internal note ISR-BOM/PJB, 5.5.82) were set. Under
these conditions injection was easily obtained. However, due to a wrong
compensation of R608 made during the previous run, the orbit distortion in
ring 2 was quite large. Thus R608 was turned off and the compensations
were remade correctly, they are listed in table 1. Note that the compensa-
tors for R608 have excitations very similar to the FP machine.

2.2 Luminosity
Two centred stacks of 3.5 A were made in order to measure the effec-

tive height in I8 with a safe counting rate. The results are shown in
fig. 5 and table 5. The formula giving the effective height is:

err = [ [62 +2 = [E B,

the indices 1 and 2 are associated with the two rings; ﬁv is the average of
By over the two rings and over the stack width. The various By are given
in table 2 as well as a computation of the vertical emittance according to
the above formula. The average emittance is 0.48 T 106 rad m. This is
larger than the theoretical emittance 0.35 1T 10-6 but corresponds to a nor-
mal case without any shaving nor any careful coupling compensation.

At the end of stacking the currents of all ISR magnets were copied in
the file DLDL (see tables 6). The injection orbits are in the files DLR1
and DLR2 (see figs. 6 and 7).



2.3 Physics test

Two beams of 20 A with the top at + 30 were made without any problem.
The records of the loss rate is given in table 7.

The conditions in ring 2 were quite good. The stack had been drawn
out of the 6th order resonances and this had a very strong effect on the
background in Il although it did not modify the loss rate.

The conditions in ring 1 were very bad for I8 but acceptable for the
other intersections. The loss rate was continuously growing after each
clean-up. A possible explanation is that there was an unstability of the
power supply of LBQl which was revealed after the beginning of the stable .
beam period by the program XLOG. The following trials were made in order
to improve the background conditions in I8, however without success:

- several clean ups,

- coupling compensation (however the signal after correction did
not reach the usual low level and there was a parasitic signal
created by the acceleration of the PS for AA),

- moving the working line out of the 6th order resonances,

- horizontal steering of the beam in the center arc upstream I8
(this shows that the value of the dispersion in this arc, which
is a little larger than in the other arcs, was not the origin of
this background).

It must be noted that inner collimation was not possible for 229, 237 ‘
and 241 because the beam was not centered.

T. Risselada A. Verdier




Table 1_

Experimental magnets and their compensators for the DL conditions.
The compensations for OAFM and R608 were measured, SO's are theoretical.

OAFM  + 100 1AFC1 1.15 1H817 - 8.9
2AFC4 3.8 2H816 - 8.4
R608/1 + 100 1CR613 - 8.25 1CR561 - 16.8

2CR556 + 2.84 2CR604 10.4

S0 + 100 ILBC1  45.47 1LBC3 58.92
2LBC2 46.75 2LBC4 57.92
Table 2

Effective heights and 8'y for run 1264

Intersection I1 I5 18

By (central orbit, in meter) 3.82 12.37 0.281
Measured hgfs (mm) 2.46 4.36 0.621
h2eff/By in A 10-6 rad m 0.504  0.489  0.437

Average vertical emittance 0.48 £ 0.03 T 10'c rad.m




Table 3 a

File DL26 created during run 1260, ring 1, no experimental

magnet except SFM.

SROUT CIF =026 witlada o 1) TIME s O¥HELIM3SS
ALAST-RUNS L2260 LAST-TIME* 21LH25M05S
M RUM RLARZEL260/71260

OIATE:82-05-11
LAST-DATE 830426

1GEV +26.5%11 10UM +76.536 LW .
1CF +47 .19

A0T RUN R1/7RE: 126071260
1QTE -23.41 1QT1 +13.79 1ins +0 . 44
1AT3 =17.34 1ATS +33.76 1376 ~21.02
1Ty +40 .74 15L.Q9 +82.93

AFPF RUN RL/ZR2:31260G/1260
1FFF1 -60.84 LFFF2 -61 .94 LFFF3 =-40.21
LPFIF4 -35.33 LFFFS =25 .20 1LFFF& =-18.19
LFFF7 -12.57 1LFFF3 -4 .66 LFFF? +7 .50
IFFFLO +15.94 1FFF11l +23.61 LFFFL2  +32.01
1PFL +35 .30 LFFO2 -31.32 1LFFO3 =34 .08
LFFU ~32.32 LFFLS ~26.56 1FFL6 -27 .64
LFFD7 -295.85 1LFFIO8 -23.34 1FFIY =19.75
1FFD10 =7 .64 1PFDLL =359 1FPFOL2 ~Q0.l5

7H RUN RL/ZR2:21250/1260
HZ17 =2.71 LH7 496 +0 .34 1H8E3 -3.08
1H117 +14.43 1H149 -14.74 1H217 =-14.48
LH253 ~23.68 1H317 +1 .34 LH34% +10.18
1LH417 =~5.22 LH4S53 +4.42 1HS17 +35.40
LS4y t6a1G 1H&617 642 LH&6S3 -3.52

/CR RUN RL/ZRZ31260/1260
LCR3B61 ~Q.66 LCRBES +5 .69 1CR145 ~4.00
LCR261 +1.00 LCR729 -14.09

A50 RUN RL/7RZ2:51260/1260
LLEBCL =117 LLLRBC3 -0.56

Q5 RUN RL/ZRZ2:21260/1260
1351 =0.02 1a82 =Q.59 1353 +0.24
154 +1.03 1Q83 =17.04 1RS6 +2.08
1QR87 -10.62

/8L RUN RL/ZRZ2:51260/1250
15L31 +74.178 1551 +47 .35 1S +68.73
LELA3 +31 .831 18153 +47 .85 LSLO3 +36.01
L&ELes +73.503 15LS5 +47 75 15105 -23.39
18L.QA7 +74.870 18Ls7 +34.35 1SLIO7 +3.74

LB RUN RLARZE1260/1260
1L.EBQL +84 .62 LL.BQR3 -635.21 1LBEQRS +65.82
LL.BQ7 +53 .08 LLEQ? -68.63

M RUN RLARZ2851260/71260
1aFCL -0.20 1AFC3 =Q.20

ATZ RUN RLARZ:21260/1260
QAF33/M  +76.786 QU338 +78.187 VE303M +735.459
HB332 +41 .481 QO346 +54.749 QF347 +21.301
QUS43 145 .058 QF 349 +56.210 VR309 +57.071
QU350 +55.109 QAF351 +82.405 VH30LM +85.161

/TéE RUN RLZR2:1L260G/1260

11U RUN RL/ZRZ%1260/1260

ZTLD RUN RL/ZR281260/1260

SEM RUN RLIZRESL260/71260

ZEFM RUN RLARZ2:1260/71260
LTRIM +5.674% SFM ~34.782 SCML +62.137
LCM1 +O4 447

STH RUN R1I/7RZ281260/1260
HMB333 +12.300 HB334 +44 .464 IKZ717 +67 .85

ATV RUN RL1/7RZ:31260/1260
VE307 +37.978 VRI08 +55.849

-~ Lt B B0 L2 1 iand MW S ad N




Table 3 b

File DL26 created during run 1260, ring 2. No experimental

magnet except SFM.
ZKOUT (IF=0IL26 , ALL ,R2) TIME: O?H22MO0S8
SLAST~RUN: 1260 LAST-TIME : 21H25M05S

OATE=82~05-11
LAST-UATE 1 33-04-26

/7MA RUN RLA/7R2:81260/1260

=GEV +£6.5928 20UM +76.508 2WL oL
2CF +aA2 .65

AO07T RUN RLARE=1260/1260
2QT2 =23 .44 2QT1 +13.89 2QT8 +0. 44
2QT3 =12.31 2073 +33.96 2076 -21.02
SQT7 +40 .24 25LQ10 +83.42

AFF RUN R1IAR2:81E60/1260 .
2FFF1 =-30.10 2FFF2 ~36.59 2FFF3 ~37.92
2FFF 4 ~32.28 2FFFS =-21.97 2FFF6 ~-15.353
2FFF7 -10.38 2FFF8 =247 2FFF? +9.32
EFFFLO  +17.43 2FFF11  +25.34 2FFF12 33,28
<FFD1 +34 .57 2FFD2 ~20.73 2FFD3 ~-28.86
2FFL4 =27 .03 2FFOS =-22.17 2FFL6 -24.58
2FFD7 -23.22 2FFDE ~-20.39 2FFO9  —-17.65
ZFFDLO ~8 .47 2FFU1L ~4 .37 2FFOL2  -1.93

AH RUN RL/RE:21260/71260 :
=HE16A =0 .03 2H2L6R =0.13 2H248 -1.12
EH352 ~6.30 2H316 ~0.34 2H448 —-6.84
EHA16 =623 2HS32 +1 .20 2HS 16 =525
2H616 +0 .27 2H648 =1 .46 2H7352 +0.27
EHAL6 -1.3% 2HB48 +4 .38 2H152 =-0.34
2H116 -2.69

ACR RUN RL/R2:21260/1260
2CR420 +12.50 2CRS20 -6 .98

/780 RUN RLAR2:1260/1260
ElRC2 ~=0.83 2LEBC4 ~Q.39

ARE RUN RL/ZR2: 126071260
2082 -0.02 2083 +0.02 2054 +0.923
2083 -2.36 2066 +2.27 2087 +1.29

/8L RUN R1/R2:31260/1260
solae +735.396 28182 +41 .18 28102 +22.00
28L.04 +81.967 28L.54 +47 .85 28104 =~17.35
Pt I RIS +72.797 25L.56 +47 .97 25L.06 ~-34.67
25L.Q8 +74.411 28L.68 +47 .88 281108 +43.14

LB RUN RL/7R2:1260/1260
Sz +86.04 2804 -56.81 2836 +497.17
2LEQE +38.06 2LEQRL1O -67.48

AT RUN RL/ZRZ: 126071260
2AFC2 +0.12 2AFC4 =~17.26

STE RUN RL/7RZ:1260/1260

/Té RUN RL/ZRZE21260/1260

AT1U RUN R1I/ZRZ:1260/1260
QD4OG 59 .9255 Ht412 +75.507 -QF 409 +60.536
HRB404M +735.630 Q0410 +60.695 QF411 +64.584
QU412 +66.759 QF413 +64.081 HR423M +68.419

ZTL0 RUN R1L/R2:21260/1260
HEB4335C -59.91 QU414M +81.052 AF415M +64.626
VR403M +73.595 HE432 +4.063 Q446 +61.928
W A47 +4% . 854 QL4 43 +64..239 QF 449 +55.820
VE409 +57 . 666 Q0430 +51.771 QF451 +61.368
VH4OLlM  +85.123

ZEM RUN RL/RZ21260/1260

ABFH RUN RL/ZR2:31260/12560
2TRIM +27 W77 S0CM2 +EE . 167 LCM2 +E4 447

/TH RUN RL/ZR2:1260/1260
HE433 +14.786 HE434 +12.332 IK248 +72 .34

/TV RUN RL/R2:31260/1260



Table 4

Effective heights and monitor constants for I1 and I5 for
the DL machine. 30 A stacks run 1260. The measurements

in I8 were unreliable.

TILiMlke ZOHSSM255 === BAUKGRUUND AND LUMINOSITY --—- DATE 83-04-26

DAaTa TARKEN AT 20HSOMI365 OATE B83-04-26
CURRENT RINGl: 30.2695 AMFS RING2: 30.2727 ArMFS
RUN 12&0 MOMENTUM RING1: 26.000 GEV/C RINGZ: 26.000 GEV/C 3SFM ON

FHYSICS MONITORS
WIgBkE= 40.00 SECS IrBe= 5.00 SECS ITEG= C.10 SECS N=15

BG(R1) MG (R2) BREAM—REAM ACC SI6GMA L H EFF
(KC/<) (RC/9) (KC/%) (A (MUEY  (MUBR-18EC-1) (MM

1 0.0000 0.0000 0.0000

2 0.0000 0.0000 0.0000

3 0.0C00 0.0000

4 0.0000 0.0000 0.0000

S 127.893 125.184 11.7744 0.15

SHL. . 164.816 1.26

é 0.0000 0.0140 0.0000

7 0.0000 0.0000 0.0000

8 0.0000 0.0000 0.0000

STANDARL MONITORS
WTER= 40.00 SELCS ITEB= S.00 SECS ITeG= 0.10 SECS N=13

I BGUFSTR(R2) BG(R1)  BG(R2) EEAM-KEAM ACC  SIGMA L H EFF
(KE/8)  (KC/S)  (KC/S) (KC/$) %) (MUE)  (MUB-LSEC-1) (MM
1 0.0000  5.3984  1.7942 17.8892  2.21 462.000  37.8452 2.42
2 0.0000 169.096 105.762  6.1548 26.6% 300.000  15.0400 6.09
3 0.0000 285.949 335.281  0.8586 24.74  10.000  64.6201 1.42
4 0.0000 $0.4766 196.521  13.1808 48.90 300.000 22.4492 3.35
S 0.0000 234.141 219.299 15.1517  1.82 719.000  20.6890 4.43
6 0.0000 53.4023 38.1411  3.2934 10.49 180.000  16.3401 5.61
7 0.0000 77.7949 70.2705  43.6636  7.86 1740.00 23.1216 3.96
8 0.0000 387.215 250.412 13.4584 39.61 50.000  1562.561 0.56
16 9006 3 H6 D66 V36 I IETETEIE I HE S JETC I I 26 I T FEJETE IR Y TETEIED6 T T 362626 26 56 T 96 I T6 2626 6 36 36 T 36 I6 6 T 36 JeIEIE 36 I 76 36 I 3696 H 30 % 3 T
[ RUN: 1260  LUMINOSITY MEASUREMENT I
I El~ 25.0000 GEV/C E2= 26.0000 GEV/C SFM ON I
I I1= 30.3433 AMPS  I2= 30.3103 AMFS  INITIAL I
I 11= 30.3201 AMFS  I2= 30.2983 AMFS  FINAL I
I3 56 96 36 36 36 e e K626 263 I T6.36 2o T T3 76 T T T T 3 366 e 2 2 T 3626 26 6 D6 266 26 T2 F676 36 e 26 I 26 6 2 96 26 26 26 36 96 6 36 26 36 26 e 56 e e 36 36 36 3 3 36 3 ¢ [
I 1NT I HEFF I OPFT FOS I HON I MAX ILUM IELFY INGIFR I
I I I Rl R2 I CONS I EB I I IPTI. I
I =r= I
I I MM I MM MM I MUB IC/s I e I I I
T 7026 26 3026 36 3 66 336 56 26963 36 NEIEI T T6I6 TE I 46 T I T6 26 2269676 636 26 6T 66 36 16 396 36 36 96 I6 26 3636 56 36 36 36 I 63 IE 66 W 36 3636 36 36 36 ¢ 6 78 3696 [
I STANDARD MONITORS I

I PPER PSSP L D ZODID LT T LT HELLDDD LD L TLEDDIOLTTTDETETE LD LT DR L DD IS I LI EIID ST N
I 1 T 2.616 1 0.51 ~0.51 I  462.4 I 16400.7 I 35.47 I 1.06 1 &6 1 €1
I L I 4.539 I ~0.69 0.69 I 719.0 I 14696.7 I 20.44 I I 61 &1
T 763 2636 e 76 e 26 76 36 36 3676 26 3636 F63 6 3 7636 36 3636 5 T F676 26 J0 T 36 2 T T T J6 76 6 76 T FE F6 F6 36 S J696 76 J ST T J6 F6 F6 T I 3 J6 36 3036 36 36 76 W6 06 36 3 36 56 96 T
(3 =iUB~1SEC-1



Table 5

Calculation of effective heghts and monitor constants in
I1, I5 and I8 for the DL machine. 3.5 A stacks, run 1264.

LMY A K K H T 3 TSI T M FCIIEIETE TETC 6T T I I 636 T 616 166 76 16 36260 96 F6 W 6 TCT6 26 T6 96 I I 966 -6 H 36 1696 66 3696 I 6 HIER W65 ],

I RUN: 1264 LUMINOSITY MEASUREMENT L
I El= 26.0000 GEVW/C E2= 26.0000 GEV/C SFM ON I
I Tl= 3.57%2 AMPS  I2= 3.5720 AMPS  INITIAL I
I 1i= 3.5752 AMPS  I2= 3.5712 AMPS  FINAL ‘ I
L 96 e e 36T 36 96 6 3 T I 2 F Ko He T T W T T e o T T 7 Fe TETE 6 T J 16 76 TEIE T T J6 H6 I W T 763 I 6 3 J6 Ho I 6 T e 76 I T T 26 76 H e I A 96 I e He e T
I INT I HEFF I OPT POS - eI I MAX ILUM I ELFT INOIFQ I
L I 1 R1 R2 I CONS I ER I I IFT I I
'I: ts 2 emene = I
L I WM T MM MM I MUB I C/S I ) I I I I
LA 2 Y6 FE VIV T ML IE T ICIE I IE IE I D66 TE T T ] T I IE I TE IE TEIE I V6 TEICIE V6 6T IE 76 I6 36K FE e 36 I I3 I 2663636 36 T 9636 Y W96 %% [
I STANDARD MONITORS I
L 5C 50 03026 IETE I N Fe I I T I T T T e I T He 26 6 T 76T T I 2626V 6 T6 I T 30 J-YE 1 26T TE 3636 F6 J6 6 J6 36 J6 36 I 26 76 96 JE 96 26 35626 6 6 76 20 F656 36 36 3¢ [
I 1 I 2.457 I 0.18 -0.18 I  569.2 I 298.7° 1 0.52 I I 81 31
IS I 4.364 1 -1.01 1.01 I 672.2 I 198.7 I 0.30 I I s1 21
I 8 I 0.621 I -0.11 0.11 I 66.3 1 137.7 I 2.081 0.201 71 71
L e T e Fe P He e Y IE Ve I I eI e D T e o T e T e e T e T T T T o T T e F Ho 2 H 2o J F T e T T T T T T e I FE I T I e S T A H AT W N T
I FHYSICS MONITORS ‘ : I
L 70 96536 T 266 36 262 626 6 9 I06 96 T T T FE F F I 56V e 36 26 2626 676 76 6 T 1 He 6 6 T 676 76 26 7 1 2 P T 7656 Mo 96 9696 36 Mo He T 4 4 FE F I D 36 7 I IE W 36 He 6 e 36 [
I S I 4.351 1 -1.01 1.01 I 589.1 I 174.6 T 0.30 I I 51 SI

LN e e e e e e S I T I I T I T T T T T e e e He e T T2 e I I T Y6 I T T I T T TN I T T I I P e e e 96 2 e 36 T
(%) =rURB-15EC-1

TIME 19H1SMO7S === BACKCROUND AND LUMINOSITY —-—-—- DATE 382-05-06
DATA TAKEN AT 1PHL3M42S DATE B2-05-06

CURKENT RING1: 3.57352 AMFS RING2: 3.5704 AMFS

RUN 1264 MOMENTUM RING1: 26.000 GEV/C RING2: 26.000 GEV/C SFM ON

FHYSICS MONITURS
WTEB= 40.00 SECS ITERB= 59.77 SECS ITeG= ©0.10 SECS N=13

EBG(R1) BG(R2) EBEAM-REAM ACC SIGMA L H EFF
(KC/S) (KC/S) (RC/9) (979 (MUY (MUB-18EC-1)  (Mif)
1 0.0000 0.0000 0.0000 )
2 0.0000 0.0000 0.0000
3 0.C000 0.0000
4 0.0000 0.0000 0.0000 264.000°
S 2.0836 1.9610 0.1771 0.00 $590.000 0.3002 C4.25
SHLL 2.7778 0.32 10000.0 0.2769 4.61
6 0.0000 0.0000 0.0000
7 0.0000 0.0000 0.0000
8 0.0009 0.0000 0.0000

STANDARD MONITORS
WTEE- 40.00 SECS ITEB= S9.77 SECS ITEG= 0.10 SECS N=15

I BGUPSTR(R2) BGR1) BG (R2) BEAM-BEAM ACC SIGMA . H EFF

(KC/S) (KC/S) (RC/S) (KC/8) - O (MUR) (UR-18EC-1) (i)
1 0.0000 0.0047 0.4170 0.2971 0.04 S570.000 0.5246 2.43
2 0.0000 7 <9547 S5.3102 0.0Q786 9.33 350.000 0.2071 Cb.16
3 0.0000 3S0.2871 42.5532 0.00351 0.33 20.000 0.1707 7 .48
4 (.0000 1.63501 6.7611 0.0742 1.26 800.000 0.0916 11.43
3 0.0000 1.1110 0.0100 0.19268 0.04 6704000 0.2936 4,33
& 0.0000 3.5739 18.4973 0.0417 1.80 230.000 0.1782 7.16
7 0.0000 12.35133 7.0297 0.3913 0.98 1200.00 0.3231 3.95
] 0.0000 13.9184 49.7354 0.1385 2.10 66.300 2.0456 V.62



Table 6 a

File DLDL created at the end of stacking, run 1264, ring 1.
The PF currents include space charge compensation for 20 A.
The PF currents for the unloaded machine are in the files

DL26 and 26DL.

DATEs82-05-11

AXOUT (LR =0l , R1 3 TIME s OPH20MOYS
LAST-DATERB2-05-06

ALAST-RUNR 12564 LAST-TIME 2 23H37M318

A RUN RL/ZRZ:2 126471264
+26.5908

1CF +47 .19
/70T RUN RLARZE L2647 1264

10OUM

1372 =23 w4l 1371
LAT3 -17 .34 1LATS
LTz T4 . P4 15La9

/FF RUN RL/R2:1264/1264
LFFFL  —40.87
IFFF4  —34.89
LFFE7  —13.26
IFFFLO  +16.09

1FFF2
1FFES
1LFFF8

LUl +26.,31 LFFL2
1FF D4 -28.76 LFFIS

LFFWY ~22.6l 1LFFO8
LFFLILO -7.01

/H RUN RL/RZ: 126471264
LH®701 +35 . 49
LH7 498 +0.12
1H117 +10.26
1H253 =-21.17
LTH4a17 ~-8.352
LHS49 +3.88

/CR RUN RL/R2:21264/1264
LCR3861 =-0.66
LCR261 +1.00
LCR729 —~14.09

/50 RUN RL/RZE1L26471264
LLECL +47 14

QA5 RUN R1I/R2:1264/71264

LH717
1H817
LH149
1H317
1H453
LH&17

LLRC3

Ll -0.02 LRB2
154 +1.03 LRSS
Les? =10 . 654

AEL RUN RLARZ:126471264
15LQL +74.181
15LAQ3 +81.833
LELIRS +73.50%
18LQ7 +74.875

LB RUN RL/ZR221264/1264
LBl +84.359 LLEQS
LLBQ7 +53.05 1LLBQ?

AAFM RUN RL/RZ:1264/1264
OAF M PP LPYT 1aFCl

FEM RUN RL/7R2:1264/71264
R&EOBAL +¥5 . 987

AEFM RUN RL/ARZE1264/71264
LTRIM +21.204 S5FM
.CM1 +64 o 447

ATH RUN RL/ZRZ2:51264/1264

TV RUN RLI/ZR2: 1264/ 1264

A OENU OF UaTa

15151
15183
15185

15187

LFFF11

LFFO11

LCR823

LCRS61

+76.326

+13.77
+33.76
+82.93

-5%5.18
=24 .66
=-6420
+24.,02
-28.96
-23.58
=-22.46

-1.81

—& o 27
-2.08
~-135.97
+3.05
~Q.l17
+4 .42

+5.69
~16.80
+60.91
-0.56

~17 .04

+47 .85
+47 55
+47 95
r34.35

~68.60

~1.42

"84 " '}.‘81

LWl

s
1QT6

LFFF3
LFFF&
1LFFF9
LFFF12
LFFO3
1LFFO6
LFFLO9
1LFFOL2

LH7 494
1LHBS3
1HEL7
1LH34%
1HS517
LH6S3

1CR145
LCR613

1QE3
1LQS6

LaLnt
15103
LSLDS
1807

LLBQRS

1AFC3

=0ML

i

+0 . 44
~21 L 02

-38.87
-17.21

+6.62
+35.99
=30.47
=~21.00
=17.90

+6.15

+Q .54
-1.88
-15.87
+3 .6
-0 w34
~4.76

—4u00

-85.29

+0.27
+9 .08

+68.73
+36.01
~23. 44
-}'Sn'?':;

+65.80

~-2.69




Table 6 b

File DLDL created at the end of stacking,

run 1264, ring 2.

The PF currents include space charge compensation for 20 A.

The PF currents for the unloaded machine are in the files

DL26 and 26DL.

AROUT CIF=0L0L . RE2 TIME & OPHL?M495
ALEST-RUNE LZ64 LAST-TIME* 23H37M315

AMA RUN RLARZ: 126471264

ZGEV +36 W HVED ZIVM
2CR 42 .65

AUT RUN RLARZ221264/1264
2072 —23 44 2071
2AT3 ~1%.31 2075
ZETY +40 o 94 250310

FPF RUN RLAR2:1264/1264
FFEFL ~36.38 EFFF2

~-33.74 2FFFS

-12 .34 2FFF8

+16 .89 2FFF1L1
P +18.73 pe 2 o W
2FF D4 -25.78 2FFOS
SFFu7 -2 .14 ZFFL8
2FFOLO ~7 06 2FFOLL

AH RN RLAR2:81264/71264

2H21 o8 +0 .05 2H2161
2H332 -1l.61 2H316
SHalé —Zabs 2H332

2H616 +2.59 LH648
ZHALs +0.17 2H848
2H152 +0.66 2H116
ACR RUN R1/RZ:1264/1264
2CR420 +12.50 ZCRS20
2CR604  +10.40 2CRE36
80 RUN RL/ZRZ2:1264/1264
2LEBCZ +46 .36 2LEC4S
SRS RUN R1/7R2:1264/71264
2081 +0.02 2082
20354 -1l.66 2085
SRGY +1 .86
/5L RUN RL/ZRZ:51264/1264
PSP ) +75 4398 26162
25L.04 +81.971 28L.54
SElié +72.800 2856
28L.Q8 +74.413 28168
LB RUN RL/RZ2:31264/71264
2Bz +36.01 2LEQ4
2L.6Q8 +38.03 2LEQLC
ZAFM RUN R1/R2:21264/1264
SAFCE +2.54 26F C4
ZEM RUN RL/R2%1264/1264
SO RUN RL/RZE 126471264
2TRIM +E0.874 sSCM2
ATH RUN RL/ZRZ:1264/1264
ATW RUN RLARZE 126471264
Z END OF DAT®

+76.307

+13.39
+33.%6
+83 .42

-53.20
-23.31

=537
+24.93
-23.17
~-21.61
-21.31

=-2.00

+0.95

oy S a4

+2.69
+0.71
+3.93
-4.05

-6.96
+12.16

+357 .76
~-0.10
=-0.10

+41l.16
+47 .83
+47 .97
+47 .88

=356.79
~67 46

-11.08

+62.16%

DATE 2820511
LAST-DATE $ 82-05-06

2WL.

2078
2076

2FFF3
2FFF&
ZFFF9
ZFFFL12
2FFD3
2FFD6
2FFD9
2FFOL2

2H243
2H448
2H51 6
2H732

24816

2CRS36
2CR108

2053
2086

2802
28104
2506
26108

2Le06

LCM2

DL

+0 w44

=-21.02

-38.09
-16.72
+7 .59
+37.30
—-27 .61
~20.46
-17.43

+3.66

~3.49
=0 0S4
-Q.44
+Q.l17
-3 .47

+2.83
=271

'{'0 " 02
-2.10

+21 .97
=-17.53
—34 .64
+45.14

‘{'49- 15

+E4 2 447



Table 7

Current decay rate during the physics test run 1264.

== FRINT-OUT OF BUFFER FILE Mour R —~__ _
OOHLBMS3S DATE 3 82-05-07 _ CURRENT DkLﬁY .1
=R, TIME T¢A) PPM/MIN- . R; TIME: =z
1 001848 19.63996 7.7 2 .001848
003349 19.43430 19.2- 2 003349';ﬁo.L8/83M
' X%2 004643 20,1606
LT #%2 . Q0470472011337
19.62552 . . 29.8 2. 004849 -
=EeET ' RS =R T 005021 =2
71010349 19.51266 385.6.. 2 . 010349
1. 010722 19.4192 7392 o D -
1 011854 19.35360 S544.9 2 011854 20. 02080
1 013402 19.33126 76.4 2 013402 20.03014
1014904 19.29116 __138.3 2 _014904_  20. 0”938
Il 015524  19.2380 12944 : o :

020413
021604

2H_17M 358

T02H1I9M2SS
R TIME
021921,
S 0R25422
023422
= 024924
). 025711
= 1 030424
1 031934
1 033441
%%l 033721
®%%l 034344
1 034941
IR 35112
17 -040444
_.A__ 041944
Z L 043453
4H 35M 148
24HSOMOSS
ZR_CCTIME

1~ 045001
;. 050504
052004
17053523
1 055030
=E12:060532
061504

“063u34
. 070u44

m_;973607
T 075052

THSLH ds
RUN: 1264

l' ROM 2 BE-05-07

STARLE BEAMS

) 18.0967 _
062033 : )
.18.07030
. 18.05450

DATE:

19.14524  S503.1

| OR0413

18.9939 3702 .
18.9817.. . 3010
DATE: 198”—0u—7
DATE:82-05-07 " CURRENT DECAY o6 SHEET 2
I¢A) FPM4/MIN R TIME I (A FFM/MIN
18.98124 570.9 2 021921 20.02756 3.1
18.9304 5726 , o S
18.88196 350.1 . 2 023422. 20.02658
18.86512 S%2.4° -2 024929 - 20.02582
18.8411 3283 o
18.83090 121.1 2 o3o4é41
18.81176 67.1 2 031934
18.78842 82.2 "2 033441
18.7048 6813
18.6079 5983 s
18.60190 £68.5 2 034941 20. 02256
18.5801 4888 .
%22 03 6”4 19. 999"
18.55728 159.8- 2 040444-219 . 59900
18.52574 113.5 2 041944 _ 19.99836,
18.48852 132.9 2 043453719, (9974 =
DATE: 1982-05~7 -
DATE:82-05-07_
I¢AY  FEM/ZMIN.:
18.43062
18.40096.
18.37232 _192.99498
18.34496 - 2.0 3523-19. 0=
18. 31950:, _2__ 055030

18.292745Tf"i""‘

-eoédba*

18.03254
17.98360 -

:'- 9 = ‘?C]E..’EL Bt (ot Gt
P FRE26 4.4

F179:4 w2 0/’0w<;*19-¢3“é’“—*——4'*—‘;

17.97560  _ 29.4 2

073602

12.984:24 4.6

00,0000 - “73%HHH KWW = = ===
1982-08-7 2.

00HO4MO8S
DURATION 2 2HSPMNISEC

— g R




R FILE [ #8:14 ONnTE

RUN HWC A
1 OEH3 19H48{1D8S 83-04-28%

P U10TH RH®
1260 oL 39.32 26.5% 57.92 2B.6% 12,55

OUTER IMNER
1.00 : : .
H ; < i
N
.80 e + H
. - {
2.60 M \\jM—l
8.40}.-- :
8.20 \
anps
PER
nn
0 p
. co 14 20 ° -20 -40 -69
<= = - uMB -~ - -
SHR1- x
8A91-a

.w-l'
et [

Premen ...

i
'.

{

AR I W
1

-

.

T
!
:

e

H
s Lo : - S " e
3.80 Q.pa
E R TINE OoNnTE ANPS GEV/C RUN Wec FRON FILE R TINME DATE AMPS CEV/C RUM uC fFrRon
1 1 19H32M1M1923 83-34-26 24.33 26.5% 1260 pL TOBO SHR1 | 19H32M027S 83-04-26 24.23 26.59 1260 oL TOED
1 1 LSHEAMLLYS 931-04-09 8.000 0.000 9 08ve QnOD BARL 1 ITHISN2672 81-04~01
Fig. 1:

0.208 3,209 9 2022 anaa
Density profile and working line (only the two extremities

are measured) towards the end of stacking after space charge

Mo - A ———— anrn



HORIZONTAL=CREAL POINTS JOINED)

VERTICAL-<CREAL PDINTS JOIKED?

FILE Qe Q-'"' Qs+’ Q-' Q FILE a+' !’ a-'" Qe+’ a-* a
KKR2 C % )6.83E +1/ 1.83E +1/ 1.50E +8/ 1.7SE +90/ 8.876 KKR2 (3% ——3+3.22E +1/-6.0SE +B/ 2.64E +@/ 1.53E +6. 8.891
SLSL (O, -eceeeeer ’S.81E +1/ 7.87E -2/ 2,SO0E +0/ 2.S8E +8/ 8.857 - TR - Rp— 24.B6E -2/ 1.76E -1/ 2.SBE +0/ 2.50E +0/ 8.83%
QH nv
3+B6 2 - . A-0808- ¥ s 2
i T ! T
‘ 2.8 el B B2
M BLRe . -
; IR I, sl :
i : /;( : D
i i o =9
: H g e o t -8
. “'- __ﬂ,-‘
S LHCHR)
PR - .
_sdq ~Sd -4 -3¢ -2¢ -14 Qr’p.;_ﬂp- 2¢ 24 49 53
. — B
e PRIPYN
".,.r"
’ H
!'./ - X -} .
-
[ e @
PP
4
873
HE i : : 7
: " ! : 8..8a.: : s : 9..28. H
FILE R TIiNE DATE AMPS GEVU/C RUN WC FROM FILE R TINE OATE ANPS CEV/C RUN WC FROR
KKR2 2 13H44M433 ©3-24-26 0.151 25.57 1260 OL QMEA KhR2 2 13H44M433 ©3-04-26 ©9.151 26.59 1260 DL QKEA
LSL | 1SHSAN11S 61-04-99  @9.800 9.000 © 0900 100 SLSL 1 15H38M263 81-09-6% 0.200 0.D0G 3 Deed Qnod

Fi . 2 a:

Measurement of the working line after having set the

QTS currents to their correct wvalue (upper curves).
The starting line (with the incorrect setting of QTS5)

is the lower curve.

HORIZONTAL-CREAL POINTS JOINED)
FILE a+'"* Q- Q+’ Q- Q
KKR2 (% —=—)2.39€ +1/ 3.50E +8/ 2.99E +0/ 2.46E +0/ 8.858

VERTICAL-CREAL PDINTS JOIKEDBX
FILE Qe+ Q-'" Qe+’ Q- Qo
K&R2 (m #1.35E +1/-1.84€ *8¢ 2.8PE +0/ 2,.43E +0- 8.825

BA92 (O, -eeeees. )S.BiE +1/ 7.87E -2/ 2.SOE +0/ 2.S0E +0/ 8.85> BAS2 (O, ---e-e--)4.86E -2/ 1.76F -1/ 2.SBE +0/ 2.50E +0/ 8.%32
aQH av
A.-806 . 2 3 . 8RO - .
: : A I S
H i i ,.-""’.A e g
3.0 R8. ; ; ; : 8+86 } :n . i &
8 B i 5 $ 4 3..86 J'a;:’ .
B & ' - — 7
; g H e
i e : i H
PP - H H
i /n‘ — 8
3-8 R { ]
f
o en A i X< X cnps
-sq -4 -3 -~-29 -14 [ 14 m{;{"sn 44 se -54 2d 34 449 s
H o — 9 ; H
—-— TS ! : {4
H 3 — 8 H :
"A‘“f:‘ : > 8.36 4' H
/F& ' § § —t
L. 8-+84 &S24 ' .E
EA/?W — ¢ i P
IV ov8a ; PRETS S S—
L. 608 s 5. 20.5 I :
FILE R TINE DATE AMPS GEV/C RUN WC FROM FILE R TINE DATE ANPS GEU/C RUN NC FROR
KKR2 2 13HS2nM243 83-04-26 0.152 26.59 1260 oL QrfER KKR2 2 13HS2M248 83-04-28 9.152 26.539 1260 oL QHEA
BAS2 1 1SHSAN11S 81-84-89 0.000 0.0%9 8 ageea aMooD BAS2 1| 1SH38M269 81-0+-08 0.800 0.200 8 POOB 0HKOD

Working line measurement after modification of the

Fig. 2 b:
curves of fig. 2 a by QPQQ with the SL coefficients.

FIGURE 2: CHECK OF THE QPQQ PROGRAM FOR THE DL CONDITIONS.



R FILE TINE

OATE RUN “f\‘ P u1DTH RHB  COFGC
2 2CH9 19H3SH12e

OL 29.37 26,59 #1.87 26.67 172.15

OuTER I IMNER
1.8 ,. :
©» @
. i
0.80 SN SO S
X i
8,60 f-oloemenns
0.40 fouud
0.29 8 . 3
i anps
i PER
; N X ; L
: A ; ; : i
o s : —t :
. 60 40 20 o ! -10 -eo
<- - - NMN8 -~ - -~

e

omamer

e,
-

i
1 R aH

. K . . ' e v

82850 a.69
FILE R TIME onTE AMPS GEV./C RUN ue FROM FILE R TINE OATE ANPS GEV/C RUN uc FROM
SHRZ 2 19H37M238 93-04-26  29.37 26.59 1268 OL TOBO $HR2 2 19H3PN239 B83-04-26  29.37 26.59 1260 DL TOBO
0cAS2 1 1SHSAMILS 91 ~-34-09 9.900 0.936 s 89600 GHOD BNS2 1 1SH3MN26S 81-04-994 3.600 D.900

.
Fig. 3:

——

2 9098 Qnop

Density profile and working line (only the two extremities
are measured) at the end of stacking after the space charge
compensation by TUCO. Ring 2, run 1260.



HORIZONTAL—-CREAL PCINTS JOINED?

FILE aQ+'! Q-'" Q+' Q-' Q FILE Qs+’ n-' qQ+ Q- n
THY4 <% )S.36E +1/-2.29E +1/ 2.19€ +0/ 2.24E +8/ 8.856 THY4 C3g +1.28E +1, 9.73E +B/ 2.64E +0/ 2.54E +08/ 3.82%
THYS (@, ----eeeer 34.79E +1/-3,1SE +1/ 2.06E +0/ 1.93E +8/ 8.368 THYS €O, --comems $1.97E +1/ 1.81E +1/ 2,.69E +0/ 2.B4E +9/ 8.835
aH av
%--BB . : 2 - ¥ 3 8-r,33., 3
H : : i ! H : . H : H
: ; i ; : : } ; : H i.om
2-. RS : 3,88 :
a 2a g
,//
e .
/‘. /I
b H H
A : :
Q: -58° -4@
: O 1876 ) ;
i Po— e
A : ;
: : ... l2.22 &
: H H ; 2
H H H : : H : 4
: : H : H : i
LI S~PB-4 : : . S e g . 1 Q4. 2894, &
FILE R TINE DATE ANP3 GEW/C RUN WC FRUN FILE R TIHE ORTE AMPS GEV/C RUN WC FROM
THY4 | QBHISM12S 83-34-27 0.400 26.62 1260 DL QR3! THY4 { POH15M123 53-04-22 9.0609 26.60 1250 DL Qe31 .
THYS 1 @BH21HM333 982-04-27 0.000 26.64 1260 DL aRr31 THYS § BOH21M333 83-04-22 a.BCO 26.64 1260 oL 1R31
HORIZONTAL—CREARL POINTS JOINED) VERTICAL-CREAL PDINTS JOINED?
FILE Q+'! Q- Qs+’ Q- Q FILE Q+' - Q+’ - o
THY1 C% )7 .SSE +1/-1.S4E +1/ 2.18E +0/ 2.19E +0/ 8.857 THY1 Cx #¥7.82E +8/ 1.25E +1/ 2.6B6E +8/ 2.66E +8/ 8.831
THY2 (D, -eeeeeee >2.60E +1/-1.23E +1/ 2.53E +0/ 2.26E +0/ 8.373 THY2 () -eeeeeeme Y1.B6E +8/ 1.42E +1/ 2,62E +9/ 2.B3E +8/ 8.843
qQH v
: : 3+88 > 2
i i ; : i
§ . i ]
\ 3., RS ;
i H — B
S N S S : . : :
i / =7
: i : / e i — s
! i H : f“ /a an. : H
3 & & AL : i
: : . : :
; § RCHMD et : H LR CHID
e 3--89 : :
-sd -4g -5d -4d 2_—533/126 -14 14 24 3 49 sd :
3 a P é : f
f ' : : S..28 . N :
; & : § 0
P i i
h : rd - 3.6 N H
' —
: yomu -3 hy 7 Y ‘E
5 s 5
E H : LI X N S SUUU: S SUS - cenete Gimmeereme {8.,22 - E
; N S : o,
! : ; 883 s : i PP i
FILE R TINE DATE AMPS GEVW/C RUN UC FRON FILE R TINE DATE AHPS GEVM/C RUN WC FRON
THY1 2 23H44NMN2S3 83-94-26. 9.300 26.59 1268 DL QR31 THY1 2 23H44M25S 33-04-28 0.839 26.59 1256 DL NR2{
THY2 2 23H48M2348 83-04-26 ©0.090 26.54 1260 oL QR31 THY2 2 23H48M343 93-04-25 9.280 26.564 1269 DL CR31
Fig. 4: Working lines 1, 2, 3 obtained with the files DLA1, DLAZ2,

VERTICAL-CREAL PDINTS JOINED)?

SLA3 which were used with the SL machine.

DLA3 which were created from the OT, LB and SL computed

currents and the PF currents of the files SLA1, SLA2 and
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os
6S

$7

49
41
33
21
13

L

FILEIDLR1,PE H=AV.<HV> RiI HORIZONTAL OATE:82-85-86 TINE:18HO8N363 RUN 1264 UWCs DL I= @.1384A
MOMEKTUMCGEV,/C)= 26.5920, DP./P=-0.0234 AVERAGE ORBITCHM) ==43.S R.H.3.(MM =, 1.5 PKTOPR(NM = 6.8
OUTER : :
-33.8
= z
i z ) rx = g xi " x = x E g ‘:!
-43.5 z x. z . - x
= x ¥ = x *x = x % .,
x 4 z = ’
b z = x .
= z =
E 3
-53.5 i
F F F F
88B88BR8B 2777227666665 856S55S544444444333332222222211111 . {
65494321064321066S44321866432B6S443218643206S44321D06432028
$791313S5S153127SS791313sS1S5S31S5S5S79131351S5315S2?91313S1S5S31S :
FILE:DLR1,PE M=sAV.<HV> R1 . VERTICAL DATE:82-05-086 TIME:18HBSN36S RUN 1264 UC= OL I= . 3.1384A i
NORENTUN CGEV/C) = 26.5928, AVERAGE ORBITCHIM)= —0.2 ; R.M.S.CHM= 2.2 PKTOPK (M= 18.3 -
UPPER E : : :
Q.8
x z x x
= N
z * T x =
—a.2 T ‘ x = = x x 4 . x = x x x z
x g} z z ‘xx *x z .
x = =z x x % £ i X
z x
= =
=
x
=
-10.2
LOMER 4 T4
T4 3 17 Js I3 Th r 13 17 -=
H v o2 H v 06 H v oS H 04 H v 03 H v 02 H v o1 H v
-25.3 2.9 61 -36.8 =-6.3 65 XFLTX =-4.1 61 -38.8 =-2,5S 65 -37.3 8.3 61 -42.8 8.9 65 -39.7 =-2.8 61 -41.7 @.§
-48.9 3.1 45 -37.2 <-1.9 S7 -42.4 <-3.3 45 -42.8 8.9 S? -43.7 0.8 45 -44.9 4.0 57 -49.1 -08.3 45 -39.6 =-1.8
-45.2 1.1 33 -SS.S 0.6 49 TFLTx =-1.7 33 -S8.4 @.9 49 -47.9 1.1 33 XFLTX XFLTx 49 -51.3 =-8.8 33 -55.1 =1.2
-50.6 =1.8 21 -43.1 4.0 41 -48.1 0.7 21 -42.5 0.6 41 =48.8 2.1 21 =38.2 1.7 41 =49.4 =1.1 21 =39.3 =4.7
-48.8 -3.6 17 -46.1 3.7 33 -48.2 2.5 @5 -34.4 -8.9 33 -48.1 1.0 05 -34.3 =-1.3 33 -43.9 =-1.4 05 -35.8 8.3
-48.5 =1.8 05 =-36.6 2.4 21 -47.3 1.1 21 -48.8 -0.8 21 -4S.2 -8.3
FLTX 8.6 13 -46.0 8.8 13 -44.5 -1.9 13 -46.1 -0.6
-42.94 1.6 S -43.8 -1.0 95 =42.7 -1.5 es -44.0 -2.2
Fig. 6: Injection orbit for the DL machine, R1, run 1264.

All experimental magnets ON (SFM, AFM, R608, Solenoid IT).



FILE:OLR2,PE H=AV.CHV> R2 HORIZONTAL DATE:©2-85-06 TINEI21H18M268 RUN 1264 UC= DL I= 0.1448A

MOMENTUMCGEV/C) = 26.5‘!42: OP/P=-0.0229% AVEREGE GORBIT (MM) ==42,6 R.H.Z. M= 2.4 PRKTOPRC(MI= 10.4
OUTER i H
-32.6

4
z
4
x 4 x *
x z iX * x
S o xix % - . x z ¥ -
‘I'pz.s esooremeneeen - L . X % * .
X g X x x x x z
4
x x x z
L x x
z

-52.6 : .

INNER i i i H i i i
1113111112222223333333344444SSSSSSS5666667272727727288888
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Fig. 7: Injection orbit for the DL machine, R2, run 1264.

All experimental magnets ON.

(SFM, AFM, R608, Solenoid I1)



