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Calibration of Secondary Emission Monitors

in TT60 and the West Hall

L. Burnod, J.H. Dieperink, G, Ferioli

The calibration of secondary emission monitors (SEM) in TT60
and the West Hall was done on two different dates: 15 April and 8 August
1977. SEM's used for the slow extracted beam to the West Hall (targets
Tl, T3, T5) were calibrated versus SEM's located upstream of TT60., These
monitors (BSPV 610307 and BSI 610316) are also used for the fast extract-
ed beam to the Neutrino cave (targets T7, T9, Tll) and can then be calibr-
ated versus the fast extracted beam measured by beam current transformers
(BCT 610307 and BCT 680062). A schematic layout of the monitors is given
in fig. 1.

To avoid unknown losses on the splitter, the calibration of the
target lines TT63, TT64 and TT65 is made by sending the beam at once on
one target only (Tl or T3 or T5) by changing the focusing parameters of
the TT62 line ('beta' value at the splitter = 50 m instead of 15 km).
This calibration cannot be done during physics runs where the beam is
currently shared between the three targets, It is also necessary to
remove the targets themselves to calibrate the BSI foils located in the

TBID boxes dowrnstream of the targets.

Results

1. Cycle-to-cycle variations

Cycle-to-cycle variations were found to be very small over ten

consecutive cycles. Figure 2 gives the average value of the ratio



in percent (SEM/BSPV 610307 in the same cycle) and the standard deviation
of this ratio over ten cycles. During the test, the signal given by the
BSPV 610307 was of the order of 900 mV corresponding to 90 bits for a slow

extracted beam of « 1.3 x 1012 protons,

The standard deviation is of the order of 1% corresponding to one

bit.

All 24 SEM's gave signals between -127 and +217 of the BSPB 610307.

2. Parameters influencing the calibration factors

At stable machine conditions similar sets of measurements were
repeated over ten cycles and gave stable calibration factors. But the
calibration factor appeared to be dependent on the size and position of

the beam.

Figure 3 gives average calibration factors for 5 SEM's in TT62
and the corresponding beam sizes for the two different settings ( A=50m
and /6 = 15 km). The normal setting being for 4 = 15 km, the change in

calibration could be due to the ageing of the SEM, The calibration factors

are greater when the beam passes through a new area of the foil,

The steering program gives a 'tolerance box' for the target steering.
No significant changes in calibration factors were observed when the beam
was inside the 'tolerance box', but the calibration factors increased when

the whole beam hit the targets outside the 'tolerance box'.,

Further measurements have to be made to confirm this change of
calibration factor by up to 20% more for a 'new' area. Variations of up

1) 2)

to 307 have been observed in FNAL and BNL 7,

The calibration factors (SEM/BSPV 6103) were measured on 15 April
and 8 August for targets Tl, T3 and T5, in good steering conditions. These
. . . . 3 + . .
are given in fig., 4., Theywere all within =27, except for TBID in T1 which

was 10%Z less on 15 April,

Nevertheless, it is worth noting that the beam sizes, as given in
fig., 4, are slightly different for the two cases ( ;5= 50 m and /= 15 km)
hence the calibration factors could also be slightly different for the two

cases,



3. Correspondence between SEM signals
and number of protons

This calibration was performed during a fast extraction between

BSPV 6103 and BCT 6103.

On 15 April, it was not possible to make such direct calibration.
At that date all SEM's of Tl, T3, T5 lines were normalized to the upstream
BSI 610306. This detector has a buffer amplifier in the tunnel between
the detector and its integrator providing an analog signal for the RF
servo-spill, therefore its calibration could be slightly altered by a
long-term change in the characteristics of the amplifier. It has been
decided to better normalize against BSPV 610307, Calibration between
BSI 6103/BSPV 6103 was measured on the 2nd of May and found to be 0,94 i0.0l.
This factor has been incorporated in the results given in paragraph 2. The
same day calibration between BSPV 6103/BCT 6103 was measured at 400 GeV and
found to be (0,749 t0.0lO) V/1O12 protons.

On the 8th of August the same calibration factor BSPV 6103/BCT 6103
+
was measured at 350 GeV and found to be (0.637 -0,010) V/1O12 protons.

Between May and August no mechanical change nor electrical modifica-
tions were made on BSPV 6103. BCT 6103 has been changed, but according to
previous calibrations,a maximum variation of 17 could be due to the BCT

calibration.

The good stability of the relative calibration SEM/BSPV 6103 and
the 157 change in the BSPV 6103/BCT 6103 could be explained by a global
ageing of the SEM's, the averaged secondary emission coefficient per foil

passing from 4,68 x 10-'2 on 15 April to 4,00 x 10_2 on 8 August.

Further measurements have to be pursued to follow this evolution,
at least once in a period of 5 weeks., They can be done parasitically with
physics runs for TT62 and the neutrino lines during fast extraction., For
the Tl, T3, T5 lines the same MD time has to be foreseen if the TBID cali-

bration had to be made with targets off.

The steering of Tl, T3, T5 lines when,3= 50 m is not a trivial
operation and N. Siegel and R. Lauckner have to be thanked for having per-

formed the steering efficiently.
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