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¥or the evaluation of absolute cross=sections with the
ISR, the effective beam height, as defined by Darriulat and

Rubb:i.a:L has to be determinred. It is equal to

‘;'jSi(z)dz.Jéz(z)dz"

L f5.(2).5,(2)az

where Sl(z) and 32(2) are the densitices in the two beams as

a function of the vertical cocordinate z.

For determining this gquantity, a simple method that is
probably less precise than the "wire method" proposed in.l)
andz),butthat does not require any equipment mounted in the

ISR vacuum chamber; will be described.

For this method, afmonitoring counter system is needed
with a counting rate proporiticnal to the rate of beam-bean
interactions. TFor the moment; it will be supposed that the
background in this monitor due to beém-gas intergetions is

smali.

One of the ﬁwo‘beams is displaced vertically with réspect
to the other ong,rahd the counting rate iﬁ the monitor is
plotted versus diéplacement;, A bell~shaped curve will regult
with its maximum at zero displacement. It will nOijé Shawn
is-equélltb‘tﬁé.éréa

that, irrespective of beam shape, b ..

under this curve,; divided by the ordinate for zero &isﬁlacement.

if we call the displacement h, the counting raté is

equal to

A, JSi(z).Sé(z-h)dz
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where A is an unknown constant. The procedure outlined

above results in the quantity

E I[ jS Z) S z h,dz]dh IESI(Z)°IS2(Z_h)dIﬂ iz
A“Js )'92( z}dz ‘fsl(z). S2(z)dz

Since the integrals are tsken over the entire region where

the integrands are not Zero, we have

jsz(z-h)dh zfsz(z)dz

Therefore
" J’@l(z).fsz(z)dz]az i fsz(z)dz.fsl(z)dz .
B Jsl(z). Sz(z)dz B jsl(z).sz(z)dz B eff

A reasonable amount of background due to beam~gas
interactions does not affect the measurement, provided the
background is independent of h. In this case, it will only

increase the counting rate by a fixed amount that can be

 subtracted. The monitor geometry should therefore be such

that background from the beam that is being displaced is
minimized. On the cther hand, the counting rate due to
beam-beam interactions should be as high as posszble in order

to reduce the time needed for the measurement

Establishing the couniing rate versus h may be replaced
by measuring the total minber of monitor counts during a
continuous linear sweep at known speed of one of the beams,
The beam-gas background must then be determined separately
at fixed, large h.

PS/6611




ér

T s S L LY

The counting rate for zero displacement can be de-
termined at leisure during the porformance of the experiment

Tfor whichk the calibration is nceded.

0f course, this method suffcers from all the disadvantages
connected with beam displacements outlined in ref.l). On
the other hand, it might be suitable for gomewhat less prccise
measurements in cases where the experiment requires that the
intersection region remasins without the obstructions inherent

%0 the wire mothod.
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