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eletir Capturing Cherenkov Photons F@'E""y

« An electron crosses a fiber at X owr
some incidence angle. 2 ol
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P. Gorodetzky et al.,
“Quartz fiber calorimetry”,
Nucl. Instr. and Meth. A 361,
pp. 161-179, 1995,
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W e*/e” Fluence within Fiber F@E“y

beam loss at 0° (forward)
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Fiber Installation
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elettrt Undulator Cross

nylon jacket 850 um
polyimide buffer 370 pm

vacuum chamber
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W Undulator with Open Gap F@%""Cp
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et Fiber Position in the Tunnel = %S>

Detectors
above ground

End:
after first dump
dipole

g
-

Under the I
ceiling

1T
=
—ee

Total fiber length: 100 m
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Light Detection
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3 Multi-pixel Photon Counters  w&rm
4o (MPPCs) =

e Array of avalanche photodiodes -
(APDs) connected in parallel

e Reverse bias > photon causes
APD breakdown

o Photomultiplier-like gain

e Dynamic range limited by
number of APDs

e Rise time: some 100 ps

¢ Hamamatsu S10362-11-050U:
400 APDs at ~70 V reverse bias

uenching resistors
Vbiasl C) q J
2 avalanche photodiodes
) -
\/
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MPPC Signal Histogram et S

T Ay

| AT \_-7.28mV J 2.0us  5.0GS/s 200ps/pt
Run Pk Detect
4 739 acqgs RL:100k
Auto February 12, 2010 18:35:55
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@ MPPC Frontend F@%Ry

Modular electronics

Temperature-compensated gain
Voltage output (50 Q)

e Configurable alarm thresholds
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Data Acquisition & Signal Processing

R
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@ Data Acquisition F@%Ry

nylon jacket 850 pm
polyimide buffer 370 pm

fluorine silica cladding 330 pm .3‘\‘

high OH silica core 300 um

CPU, Linux w/
realtime
extensions

Digital I/O board (MPS alarms)
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elettrt Signal Processing s S
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Viewer Application

Cherenkov Beam Loss Position Monitor

ADC Buffar Owverview
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— Global setup

ADC trigger delay (ns): (1189422

Post trigger samples: W
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MPS Overview

FERMI
@elettra

Machine Protection System
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Transverse Information

DITANET workshop on beam loss monitoring, 2011-12-06 Lars Fréhlich, Sincrotrone Trieste



FERMI

Four Fibers ERM

Cherenkov Beam Loss Position Monitor
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Dose Rates F@%Rry,

impact of 500 pC bunches at 10 Hz
100 Gy/s

10 Gy/s

1 Gy/s

roximate

Bo um chamber

100 mGy/=
(v}

10 mGy/s

1 mGy/s
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el Four Fibers s S
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Wish List

L1 BC1

RF gun — N - V-

o
@elettra

L2 L3

c:5]-[ce]-[c7]—[s1]-[sz,D’E.E“CI

Injector
laser

L4
A

..... _[?3]{54]{55}[56]{57

Beam losses:
i Reliable detection (no blind spots)
¥ Magnitude (qualitative)

111111_.?@ — FeLt

FEL2

Quantitative measurement (lost charge/dose rate/particle flux)

M Longitudinal position
| Transverse position/direction
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More information: : ; -
. D. Di Giovenale, L. Catani, L. Fréhlich, “A read-out system for g

online monitoring of intensity and position of beam losses in

electron linacs”, Nucl. Instr. & Meth. A (2011),

http://dx.doi.org/10.1016/j.nima.2011.11.038
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