CERN LIBRARIES, GENEVA

B-6
ISR-OP/FL/svw l III'II‘ Illl" « I'II(II' m IIW Ilm Ilm m’l “m I‘m II’II ”” ’II‘ 22nd September, 1980

CM-P00072503
ISR PERFORMANCE REPORT

MD, Run 1147, 7.8.80, 26.6 GeV/c, Solenoid + Steel low-8 ON

Intersection 1, luminosity calibration over the diamond position

Aim

The physicists in this intersection were trying to find their luminosity
monitor calibration constant dependence over the horizontal position of
the interaction diamond. 1In parallel the same calibration was made with

the I-1 standard monitor.

Standard monitor set—up

Two 40 x 40 cm? scintillators are fixed at the top of the first downstream
main magnet for each ring. This special configuration was chosen to correspond
with the installation of the steel low—B insertion in order to avoid the

screening effect of scattered particles by quadrupoles.

Monitor calibration constant calculation o

(Beam—~Beam)

.

Luminosity
I. x 1
L=0.1‘T11"‘"‘“g‘
eff
' Jp1(2)dzfp3(2z)dz curve area
with h = =

eff Jp1(2)p2(2)dz BBmax.

obtained from vertical beam steering.
The aim was to obtain :
= f(r,s)

for different measurements achieved with small stacks at different

radial positions.

Data

3 sets of measurements were performed with the following beam positions:
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Figures 11, 1,, 2/, 2, and 3,, 3, give the beam profiles and radial positions.

Taking beam positions 1 as a reference (centered stacks), beam positions 2

give a radial dependence and beam positions 3 give a longitudinal dependence.

Figures 4, 5 and 6 show the curves obtained from beam steering for positioms

1, 2 and 3 respectively.

Table I gives the results of gaussian fits of the curves and calculations

of heff’ o and L.

5. Results

Taking the radial beam centers, we can calculate the radial Rd and longitudinal

S, diamond centers with the following references.
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Beam Beam position Radial diamond | Longitudinal |Monitor constants
Positions centers center diamond center o
(mm) (mm) (mm) (ub~ls—1)

1 + 2, +1 1.5 3.8 3.09

2 +34, +37 35.5 -11.5 2.9

3 -17, +36 9.5 -204. 2.8




6. Errors for monitor constant determination

The statistical errors taking into account thé gaussian fit can be evaluated to be
+1%. The systematic errors due to radial dependence of vertical bumps with

ELSA line used in the experiment are, however, more important. These
measurements have been taken by K. Potter (see P.R. 26.2.76) and a fit of

the results gives
%5 [2] =1.7 x 1073 r2 + 8.2x10?r (mm)

where-ég is the vertical bump error in % versus the radial ﬁdsition r in mm.
Thus the vertical bumps can be estimated as +5% too large fbr outer stacks and
-17 too small for inner stacks'when compared to centered stacks for which

the bumﬁs are considered to be correct.

We have :

BB .
max _ BBmax heff

mon . Lmax 0.1 Il'IZ

and heff = V21 Vo2 + 022 where o) and 0, are the r.m.s. of vertical beam

densities.

We obtain :

(1) mon _ Aheff o Aoy + ! Aoz
= _/2— j  —
mon heff 91 02
Assuming for a gaussian that gg =-§5 , we obtained from (1) the systematic

error for o's and the following results for the 3 stack positions.

Beam Aoy Aoy | Acmon S on | cmon"true" Variation
positiong measured % o-a
91 92 %mon wb~1s~1)  (ub~ls~1) ET_EQELL
§ pos.1l
1 0 0 0 3.09 % 3.09 + .03 0
2 .05 .05 .05 2.9 i 3.04 £+ .03 -.016 * .015
3 -.01 .05 .02 2.8 i 2.86 = .03 -.074 + .015

7. Conclusions

For the standard monitor in Il the monitor constant calibration is independent

of the radial stack position. This is in agreement with the previous measurements

and mainly due to the fact that the detectors are placed above the beams,



4.

symetrically to their vertical planes. Longitudinally, the dependence

can reach 77; the reason for this is not understood at the moment.

F. Lemeillleur

cc : ISR Coordinator - L. Camilleri

H.J. Besch/EP (experiment R110)
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--- LUMINOSITY CURVE ---
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=== LUMINOSITY CURVE ---
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