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SUMMARY OF CONSULTANTS MEETING OF 21st APRIL 1983

Present : V. Agoritsas, S. Battisti, J. Bovigny*, G. Gelato, C.D. Johnson, 
H. Koziol, J. Haffner*, L. Hoffmann*, K.H. Reich, M. Van Rooij, 
E. Schulte, D. Simon*, P. Tetu.

Concerning PS/DL/Min. 83-5 : p should read p in paragraphs lc) and 

2c).

1. Wire chambers and FAT (V. Agoritsas)

a) Wire chambers

MWPCs (multiwire proportional chambers) are used for profile measure

ments in the LEAR beam lines. Their main advantage is the large dyna

mic range: from some thousand particles to the highest intensities 

expected, ejected fast or slow. For details see Annex 1.

b) FAT (fast activation techniques) are useful notably for calibrating 

(off-line") low intensity measurements devices. Mainly carbon, alumi

nium and copper foils are used (see Annex II). The latter is the 

least affected by beam "impurities" like neutrons) but needs more 

complex counting equipment.

The same technique may be used to measure partial distribution in 

particular of "small" beams (resolution down to ~5 μm).

2. Current work (of more general interest)

a) The LEAR instrumentation Argonions, SEM 

grids, etc.) seems to function all right. More detailed measurements 

will be made as beam becomes available.

* Point 1.
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With MWPCs available for profile measurements, it would seem reason

able not to push further the sensitivity of the SEM grids.

b) The display of p intensities works for triple shots. The reading of 

the PS beam current transformer PR-TSW HI has been added (manual in

put to begin with.)

There are still certain discrepancies between transformer readings. 

Studies of statistics with p and p beams (in opposite directions) 

may shed some light on this question. One could also attempt to 

calibrate the same transformer with various calibration generators to 

make sure that an error has not crept in from that end.

c) The electrostatic Iine gave the 

same bunch length of 3 ns "at the base" to within a few hundred ps. 

As the resistive PU is passive and has higher sensitivity, introduc

tion into the PS ring is being considered (possibly both a PSB and an 

SPS version to cover a wider frequency range). A measurement of the 

"high quality" cables to the BC and MCR showed that they are no 

longer linear. Corrosion is suspected (more than 20 years old).

d) Work on the electronics for the "Linac" (magnetic) for the PUs in the 

PSB injection Iine has started.

e) In a test of the PU in front of the AA target gave useable signals 

when passing through a digital filter (400 ms LeCroy measurement 

time). An analog filter will be looked into.

f) The parts for the AA fast wire have been ordered, the last orders for 

the new PS fast wire are imminent. The local computer controls for 

the latter are progressing.

3. Miscellaneous

a) C.D. Johnson reported briefly about his US trip. LeCroy will demons

trate their latest equipment at CERN end May 1983 and give a preview 
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of ongoing developments. In case these would not satisfy our needs 

(not very likely though), and the LEP controls electronics is too far 

off, one might reconsider the question of commercial components for 

beam instrumentation, e.g. for LPI.

b) K.H. Reich reported some Comments by the users of DESY beam instru

mentation and a few additions by the makers to PS/LPI/Min. 83-3, par

ticularly with regard to magnetic PUs. DESY has Ient us one of their 

PUs for tests.

c) Next Meeting:

Thursday 5th May 1983, 9.00 h in Large PS Conference Room.

- Transformer calibration.

- Current work.

K.H. Reich

Distribution

Consultants, PS Group Leaders, C. Bovet, J. Bovigny, E. Brouzet, L. Burnod,

C. Carter, J.P. Delahaye, R. Jung, J. Haffner, H. Koziol, A. Krusche, 

H. Kugler, J.J. Merminod, D.A.G. Neet, J.P. Riunaud, G.C. Schneider,

D. Simon, D.J. Williams.
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Drift velocity of electrons in argon-isobutane mixtures, at normal conditions
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Electric field equipotentials and 
field lines in a multiwire propor
tional chamber. The effect on the 
field of a small displacement of 
one wire is also shown37).
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Pulses

Avalanche

Anode wιres

Pulses

Localization by center of gravity of the induced pulses. The motion of ions leaving the vicinity 
of the anode wires in a multiwire proportional counter induces positive pulses on all surrounding 
electrodes. The centroid of the pulses is centered on the avalanche. For a coordinate x, the 
centroid x = ∑×iX∕∑Xl∙, where Xi is the charge induced on the strip centered at x∣. Figure 3



8.1
EF

FIC
IEN

C
Y

IC

O9

08

07

Ol

O5

04o302
O.1o 104 IO5 106

PARTTCLE FLUX mm’s”

IO3
A CO2 (50:5OJ

A CO2 (Approx 50:50) 
O∙5*^ Fr<on.



8.2

DISCRIMINATOR THRESHOLD
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Dritting electrons over large distances in a uniform field. Beam width Is 0.6 mm. Almost no 
broadening is observed over the entire 25-cm drift length, showing that the intrinsic accuracy Is 
much better than the beam width. From references 10 and 11. Pim« 7
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Construction princlple of a muttlwlre drttt chamber Is seen In this schematic view. Cathode wires 
are connected to uniformly decreasing potentials, starting from ground in front of the anode. Fielc 
wires reinforce the field In the transition region to the next cell. The time between detection by 
εl scintillation counter and the pulse on the anode wire gives the trajectory position. Figure C
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Inefficiency αs function of surface density
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Fig. 75 Space-charge effect on chamber efficiency.Measured inefficiency on a s = 1 mm chamber, operating in magic gas, as a function of beam intensity54).
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Computer display of a high-energy Interaction viewed by a system of multiwire chambers. At an 
Intersection of the CERN proton storage rings, a system of 70 000 wires In a magnetic field detects 
the coordinates of the particles from one Interactlon. Typlcal rates are 150 000 Interactions per 
sec: background, 10β per sec per chamber; resolution time about 100 nanosec. Figure 9
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PROTON FLUX MEASUREMENT BY FOIL ACTIVATION DATA SHEET

GENERAL DATA

Foil Activation Date Machine Pulses

Beam location Energy. (GeV) Machine cycle (sec)

T(min)

Beam Intensity Monitor Reading (protons)

Foil Material Mole: M(g) Density

Foil-cut: Area (cm2) Weight (mg) 2
Thickness(mg∕cm )

2
N(atoms∕cm) ≡ (6.023 x 10 /M)x thickness =

Radioisotope (mb) _Half life T,(min)
1/2

half life∕Ln2 (min)

Well Counter: Counting efficiency:

Counting Data

Date

Time 
Scaler 
On

Ceunting 
Period 
∆t(min)

Cool-off
Period
t(min)

Total 
Counts

BKG
per 
min∙

Net and 
Corrected
At(CPM)

λ(t-∆t)
A ≡ A.e o t

Proton flux β Proton flux



6



7




