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Run 1246 - Rings 1 & 2 - 26 GeV - 2 March 1982

. “Preparation of the double low-B scheme for physics at 26 GeV

Purpose and conclusion

As it was demonstratedl) that stacking was possible with the double
low-B scheme, this run was used to prove stacking efficiency and to check
the space charge compensation in ring 1. It was possible to make two 15 A
stacks, the space charge compensation procedure was identical to that of
the SL machine and worked well.

~ The double Tow-B scheme was set up in ring 2, where 3 A were stacked.
l. Ring 1
The set up was made with the currents in the file previously
createdl). Injection was obtained without any problem.

The LB currents were slightly modified according to a new matching, in
order to avoid saturation of LBQl during acceleration to 31 GeV. Some SL
currents had to be adjusted.

The working 1ine was adjusted to be the same as the one used for
stacking with the SL machine. A 15 A stack was made with feedback in
“ELSA" mode in order to check the space charge compensation with TUCO
(i.e. the standard procedure). The measurements of the working line after
compensation at 7 A and 15 A are shown in fig. 1: the compensation works
well. The coupling compensation was made with this stack. A second stack
was lost with the feed back in mode "SL" at 3 A. (Apparently only a part
of the feedback system was working.) With the feedback OFF, the beam was
lost at 6 A. The beam loss induced a quench in SL7 at 7 h.00. The
feedback was then switched to "ELSA".
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A 4th stack was made in order to try a luminosity measurement but the
monitors in I8 did not work properly and it was only possible to measure
hefg in I5. The result was 3.5 mm * 0.2 mm, which is satisfactory.

For both stacks the density obtained was about 0.7 A/mm, which guaran-
tees stacking conditions for this machine as favourable as those of the SL

machine.

The orbit at injection was copied in the file R1DL (see fig. 2) and
the currents were kept in the file DL26. For ring 1 they are given in
Table 1. ' '

2. Ring 2
The currents used for the set up were:

- the PFW's currents of the file DL26, ring 11)

- the QT's currents necessary for the DL machine in ring 2
- the H's currents of the file FP26, ring 2-

- the BT's currents computed for the DL machine2)’

When injection was possible, the working line was adjusted equal to
that of the base machine obtained from the DL machine on the physics line
(Qn = 8.887, Qy = 8.862, Q'p, y v 2.5). The measurement of the 1ine of the
base machine is shown on fig. 4 a). The C.0. distortion at injection is
shown on fig. 3 a). The collimators around this orbit were set by POCO.

The SL insertion was turned on without cycling and its effect on the
injection trajectory was cancelled by the correctors:

CR756 + 10 % CR804 -7 %
AFC2 +5 % AFC4 -9 % " H8l6 - 27 %

(AFC2 and AFC4 were both excited in order to spread the correction).

The LB insertion was turned on and its effect on the injection trajec-

tory was cancelled by the correctors:

1

CR860 - 4.6 % CR108 - 2.5 %
H848 - 17.8 % H1l6 -8 %

Then injection of 165 mA was possible, the proton losses in the SL
quadrupoles were smaller than 1010 proton per injection. The closed orbit
measured under these conditions is shown in fig. 3. The working line is
shown in fig. 4 b). The value of Q, is 0.01 below the expected value and



-3-

Q'y is a little too small. However, in the vertical plane the agreement is
very good. The discrepancy between measured and expected Q'ps is larger
than in the case of the SL insertion, suggesting that there could be a
small excitation error in the F quadrupoles of the insertions although all

currents correspond to the computed ones.

The horizontal orbit distorsion increased considerably with momentum.
A correction was made by COCO witht the preset magnet option in order to
remove the local correctors. However, it was only possible to reduce the
horizontal p.t.p. amplitude to 23 mm at + 40 because a further correction
at this position would have distorted the injection orbit, whose p.t.p.
amplitude was already 23.5 mm. The phases of the distortions at injection
and at + 40 were opposite, which confirms that there could be a F gradient
error in the insertions. Up to now no error has been found in the current
filewhich was made from the current in the machine at the end of the

experiment.

The vertical orbit was corrected very well, the p.t.p. distortion

was below 6.5 mm in the whole aperture.

The injection orbit was copies in the file R2DL, PR (see fig. 5). The
currents necessary to operate the DL machine are in the file DL26 (see
Table 2). 3 A were stacked in order to try a luminosity measurement.

T. Risselada A. Verdier
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Table 1
Currentsin ring 1 for DL operation file DL 26

ZXOUT CLF=0L26 ,R1 ,ALLD TIME: OPHIGMIPH DATE : 820311
ZLLAST~RUNE L1246 LAST-TIME s O8HLBM45S LAST-DATE Q20302
/7MA RUN RIL/ZRZR 124671246
1GEV +26 5908 LVM +76.539 1UWL.
1CH +47 .19
70T RUN RI/ZR2:1246/71246
1QT2 2344 1071 +13.82 1378 +0 .44
1073 ~192.34 1ATS +33.96 1LQATS -21 .02
JGT? +40.94 1619 +82.93
ZFF RUN RLZARZ21L246/712464
JPFF] =~HP .91 ]FFFQ ~61 .65 LFRFF3 ~40.21
1FFF 4 =35 .40 LEFFE =25.22 1FFF & ~-18.12
1FFF7 ~12aHE LE ?3 ~abl 1FFF? +7 .67
IFFFLO  +lé.l1 TRFFFLL +23.8%5 IFFFL2  +32.57
1FFIL +3P .40 1FPFD2 ~27.64 TFRFIE ~ 3359
LFFY4 =Xl .91 LFRFDE =~26.07 LFFDé 27317
1FFI7 =20 . 44 LFFOE ~23.02 LFFNY ~1L9.43
LFFO10 =P .38 LFRFDLL ~5.27 TFFIOL2 +0.07
H RUN RIL/ZR2:5 124671246
1H117 +20.00 1THZ2EZ | -27.88 1349 +1 4,99
ZCR RUN RI/ZR281246/71246
LORE2E +0 .69 LCR1 4% -4 .00 1ICR729  ~14.09
/780 RUN R1I/7R2%31246/1246
/738 RUN RL/ZRZRL246/712446
T 1as1 +0.22 1RS2 ~Q.é8 1QAG3 +0.24
1Q%4 2,59 1RSS5 ~13.33 1Q86 +2.9%
1Qs7 ~Pub4
BL RUN RLIZRZ21212446/1246
16L.Q1 +74.179 18LS1 +47 .85 1S3 +68.77
16LAQ3 +81 . 830 15183 +47 .85 151103 +36.01
16LAS +73.502 151.58 +47 W PH J SL.IO%S ~23.34
16L.Q7 +74 . 866 1687 +34 .40 1807 +5.74
LB RUN RL/ZR2:1246/71246 '
LLEQAL +84 .64 LLEQ3 —65.23 LILRQS +65 .84
1ILEQ7 +353.10 1LEQ? ~68. 65
ZAFM RUN RI/ZR251246/71246
/T2 RUN RIZR2:21246/71246
QAF3Z7M  +76.982 QAN338M  +78.180 UR3E0O3M  +75.452
HER332 +41 . 477 QU346 +54. 741 QF347 +21 0295
C Q348 +45. 058 QF349 +56.?03 VR309 +57.086
QN3350 +"3.100 QF351 +82 . 403 VH3OLM +85.183
ZTéE RUN RL/ZRZE1246/71246
ZTIU RUN RI/ZRZ%1246/71246
ZT1D RUN RIL/R2:L246/71246
ZEM RUN RL/ZR2%1246/71244
/8FM RUN hl"u- 1244671246
LITRIM +20 . 685 SFM -84 . 784 SCML +62 135
L.CM1 fé4 447 ‘
ZTH RUN RIL/ZR2:1246/1246
HE333 +1L2. 343 HE334 +EH2. 817 IK717 +54.81
TV RUN RL/RZ281246/1246
UR307 +37.132 V308 +56.916
/ END OF DATA




Table 2

Currents for DL operation in ring 2.

3G

ZXOUT (ITF=.26, R2,AL1.) TIME 2 LIHOBMS3S

/LAST—RUN 1244 LAST~TIME 2 08H18M45S

/M RUN RLZR281L246/71246
26EV +26.5916 20UM

20F +42 .65
70T RUN RI/7R281246/1246
2072 P23 44 2QT1

2073 ~19.31 2078
20T6 ~21.02 * 20077

7FF RUN RL/ZR281246/1246
2PFF1 ~24.90 2PFF2
2FFF 4 ~25.66 2FFFS
2FFF7 =769 2PFF8
2FFFLO  +17.8%5 2FFFLIL
2FFDL 833 2FFD2
SFFT4 ~17 .90 2FFIS
2FFD7 ~18.85 2 F NS
JPFDLO “~4a71 2FFDL

ZH RN RLZARZ27 124671246
2H8483 +6 .98

Z0R RUN RIL/ZR281246/1246
2CR420  +16.80 2CRSB20

/780 RUN RLI/ZR2512446/71246

/705 RUN R1/R28q246/71246

/6. RUN hlfh”“l24&/1”4é
261.Q2 754394 261.82
C28LA4 +8l Pbb 28L.54
251026 +72a.794 281.96
25108 +74 0414 2GL.88

LB RUN RI/ZRZ2:81246/71246
2BQ2 +86 .06 2LEBQ4
2LBRES +58.08 2L.RALO

ZAFM RUN RL/ZR221246/ 1246
2AFC4 =17 .38

T2 RUN RL/ZR2:21246/1246

ZTéE RUN RLZR2E8 124671246

ZTIY RUN RL/ZR221L246/71246
Q408 +HP P49 HER41L2
- HR404M  +75.630 QU410
an4a1z +bHE 754 AF413

ZTIN RUN RL/ZR28124671246
HB43%5C  —~60.03 QN4 1.4M
UR403M +75.591 ° HE432
QF 447 +49 . 849 Q448
V409 FE7 « H6H2 QD450
VH401M +85.121

ZEM RUN R1/R2:81246/71246

5FM RUN RIL/ZR2512446/71246

2TRIM +21 6520 SOM2
HE433 +19.0%1 HE434

TV RUN RIL/ZRZ2:8124671246
ViR407 +31 . 647 V408

+76 4507

+13.89
+39.89
+40.94

~45.17
w15 .65
+0.10
+2%.83
—2b b
~1L 3.7
-12.84
- W 85

~7.01

+41 .16
+47 .88
+47 .97
+47 .68

~56 .84
=67 50

+7%5.504%
+60.687
+64.079

+81 . 046
+4 . 062
+hH4 . 2383
+51.767

+62 . 169
+15.,328

+59 . 331

File DL26

HATE =82
AST-DATE ®

2WL.

2078
A.-s)F.

281210

2FFF3
2FFF &
2FFFS
RFFF L2
2EFIIE
2FF 116
2FF I
2FFDL2

281102
2861104

261106
251108

2L.BQ6

Q409
QF411
HE42ZE8M

QF41.5M
A4 46
QF 449 *
QF4%51

LGM2
IK248

SO END OF

=Q03-0%

820302

.

+0.42
+0.02
+83.45

-31.59
“~11.99
+10.79
+30.00
~22.78
~19.87
~11.23

-2.08

+22.02
- -l-? " \JE}b
34 W HY
+45.1 4

+49 .19

+6() " \J 72
+64 . 580
+6B.413°

+64 . 624

+61.922
s l\.:) “ %3\)6

Fél.ﬁéh

+64 . 448
+60.03

DATA
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FILEIRIOL,PE M=AV.CHV> R1 HORIZONTAL DATE:62-03-02

TINE:8GHZAN43S RUN 1246 UC= 0L I= ©0.0464A
HMOMENTUMCGEV/C) = 26.!'!20: OP/P=~90.,8229 AVERAGE ORB1T (M) =-42,S R‘-ll.s. M) = 2.2 PKTOPR (NN} = 8.6
OUTER
-32.5
x x
X ix
x x x
-42,.5 .. R o R X X
x * x
x z
x x x x
x
x x =
~52.5-
INMNER H
[ r F F F F
8 886 8B88 2722722272272 66¢6866¢%66655S5SS55 444444 44333332 222222211111
6 54432105 4321066S ¢43210624¢320P6S 4432106432066 S 4432100643238
$2791313%51531725529121313515315527289133135158%8155 291313515315
FILEIRIDL,PE M=AV.<HVU> Rl VERTICAL DATE:82-03-02 TINZI06HZ9N 4868 RUN 1246 WC= DL 1= 8.3484A
MONENTUMCGEV,C) = 26.5920, AVERAGE ORBITCMM = -0.0 ; R.N.8.CHM) = 1.7 PKTOPKC(HMY = 7.1
UPPER H H
10.8
x x &
x x
x % x
-0.0.— Ly x = = * bl x xx > x = ="
x . z x x x x x 5 x . K g X x
x x z x = 4 L x
x
x x x
-10.0--1
LOWER
F F F F
H v 02 H vV 06 H Vv 0f§ H v 04 H v o3 H v 02 H v o1 H v
-35.6 -@.8 61 xFLTx -1.6 €S *fFLTx -8.2 61 -38.3 xFLTx 65 -35.3 =-0.3 S§{ -4:.7 1.5 65 -38.3 =-%.2 61 -41.2 2.7
-39.9 -1.8 45 -25.6 -3.& S? -39.0 8.9 45 -42.2 -0.4 52 -42.2 D.6 4S5 -4+.8 3.3 57 -48.2 -1.5 45 -38.72 -1.?
-45,3 -0.3 33 -54.4 -1.8 49 -45.5 -1.9 33 -5&.2 -0.6 49 -t7.2 6.5 33 xFLT2 xFLTx ¥3 -S5@.1 -2.1 33 xfFLTx =-0.14
-42.93 1.0 21 -43%.3 3.2 41 -472.7 -90.3 21 -41.3 8.5 41 -49.4 1.3 21 -346.3 3.1 41 -4X.,2 XFLTx 21 -37.3 -2.5
~46.6 1.1 172 -45.9 Z.S 33 -49.¢e 1.2 85 =52, -3.? 33 -472.7 @.,7 S XFLTx XFLTx 33 -42.6 =-1.2 05 -32.4 2.1
-47.3 -0.3 85 -35.8 3.3 21 -46.1 1.2 21 -45.2 -0.4 21 -13.?7 a.?
-48.3 -0.S5 13 xFLTx 1.1 13 -41.4 =-@¢.2 13 -44.6 1.1
-41.4 -0.5 8S -490.7 -1.3 05 -40.8 -0.,3 8s -43.9 1.3

Fig. 2:

in Table 1.

Injection orbit, for DL set

up RI1

associated with the currents
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Fi 3 a)

orbit distortion at injection
for the base machine

Fig. 3 b):
orbit distortion at injecticn
just after the local correction

of the insertions.



HORIZONTAL-CREAL POINTS JOINED)

FILE Q+' Q-'' T as’ Q- Q
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Fig. 4 a):

HORIZONTAL-(REAL POINTS JOINED)
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Fig. 4 b): Working line obtained after having turned on the two intersections

)

~ VERTICAL-CREAL PDINTS JOINED)

Measurement of the working Tine of the base machine
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Fig. 5: Injection orbit, for DL set up RZ, as

in Table 2.




