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. Beam Loss Detection

Monitor and localize the particle losses around the machine to
protect the accelerator from damages, see "hidden” obstacles, and
improve the machine parameters

m Fast Losses: Beam losses over
(almost) bunch by bunch or turn
by turn base

m Slow Losses: Beam losses
integrated over time
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. Beam Loss Detection

Monitor and localize the particle losses around the machine to
protect the accelerator from damages, see "hidden” obstacles, and
improve the machine parameters

m Current ESRF system is getting
obsolete

® Design a new system for EBS

m Commissioning of the new system

on ESRF current machine to have
it ready for EBS
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. Current ESRF System

m 64 Beam Loss Detectors

0 PMT + scintillator
0O Read out < 1Hz

®m 64 lonization Chambers

Obsolete, unpractical and
quite "old”
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. Requirements for the new system

Slow and fast losses
m Compact
System " off shelf”

Calibration in-situ
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. Requirements for the new system

SlOW and fast losses electron, getting lost

m Compact

System " off shelf”

Calibration in-situ

: — the electro-magnetic shower
various (metallic) obstacles

New BLD System

Off-shelf PMT coupled with a scintillator and commercial
electronic to control and read the results
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. New ESRF BLM System — BLD

H10721-110

O 8 mm active area
0 Powered 5V
0 0-1V gain control

m EJ-200 scintillator rod
(100x22mm)

O Wrapped in reflective
foil

m "Light” lead shielding

\ m PMT Hamamatsu
\
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. New ESRF BLM System — BLD

m PMT Hamamatsu
H10721-110

0O 8 mm active area
0O Powered 5V
0 0-1V gain control

m EJ-200 scintillator rod
(100x22mm)

O Wrapped in reflective
foil

m "Light" lead shielding
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. New ESRF BLM System — BLD
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. New ESRF BLM System — BLD
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. New ESRF BLM System — BLM

SMA conmectors: Used to connect to the beam LEMO coaxial Used  RJ-25 6/6 Used for power supply and
loss detectors for triggering gain contral for the beam loss detectors
Supply voltag
(ﬁ-} Lig
v ® ) =

o 6 1 )
Connector pinout Vac range limit
1+Vout 4 GND 1 Off On Off On
2 GND 5 GND 2 off Off On on
3 vout 6 vac W o2V sv v

® 4 independent 5V power supplies

® 4 independent gain control channels

® 4 independent read out channels

® 4 independent impedance settings (50 /1 MQ)
® Trigger input

m > 10 MHz readout

m 8ns ADC sample
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. BLDs Location

32 ESRF cells = 32 Libera BLM units
4 BLDs per cell = 128 BLDs
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. BLDs Location

32 ESRF cells = 32 Libera BLM units
4 BLDs per cell = 128 BLDs
Direct comparison with the current BLD
system
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. BLDs Location
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Example
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. In-Situ Calibration

Using a radioactive source
(Cel37) it is possible to
relatively calibrate the
PMT-scintillator system
directly in the tunnel.
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. In-Situ Calibration

Using a radioactive source
(Cel37) it is possible to
relatively calibrate the
PMT-scintillator system
directly in the tunnel.

20 40 60 80 100 120
BLD Number
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. Synchrotron Radiation Influence — Test

X-rays produced by synchrotron radiation interact with the

BLD scintillator and produce unwanted background

Low losses condition ”
(Low current/High 0
Lifetime) -
£
U 310
Only synchrotron

radiation is detected ) % 100 20 200 400 300

Acqusition
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. Synchrotron Radiation Influence — Evidence

0 100 200 300 400 500
Acqusition
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. Synchrotron Radiation Influence — Evidence
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. Synchrotron Radiation Influence —

3500 T

Current 20 mA, Lifetime 400 h
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. Synchrotron Radiation Influence — Solution

Current 20 mA, Lifetime 400 h
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fsew

128 BLDs relatively calibrated
128 BLDs installed
128 BLDs commissioned

Software and users application under development
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fsews

128 BLDs relatively calibrated
128 BLDs installed
128 BLDs commissioned

Software and users application under development

= Slow Losses

= Fast Losses

= Turn by Turn Losses
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. Slow Losses — Comparison

Impedance = 1 MQ Not triggered Long integrationJ

300 T T T T T

=9—0Id BLD
=&-New BLD

Data acquired during top-up injection
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. Slow Losses —

Device Server

[] X
File View
((Losses | VGC | Max ADC | Offsets | Settings | Errors
50000
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CI Gz G Cé C5 C6 C7 C8 C9 Cl0 CII C1z CI3 Cl4 CI5 Clo CI7 CIs C19 C20 C21 C2z C23 C24 C25 C26 C27 C28 C29 €30 C31 C3z
O Losses (Y1)
Load Ref || Save Ref | None Ignore ~] Clvog scate
| zeroain || ResetEnors || Reset Tigger Counter |
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. Fast Acquisition — Injection Monitoring

Impedance = 502 Triggered Few turns integrationJ
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. Fast Acquisition — Injection Monitoring

Impedance = 50Q

Triggered

Few turns integrationJ

4500

4000

Page 16 | ESLS 2017, 22/11/2017 | Laura Torino

=1

4

Ll
1056

Acquisition

1403 1760

The European Synchrotron | ESRF



sy

128 BLDs and 32 BLMs installed at ESRF

In-situ calibration performed

Synchrotron Radiation related problems solved

Possibility of slow, fast and turn by turn measurements

m Operation software and application (almost) ready
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I

128 BLDs and 32 BLMs installed at ESRF
In-situ calibration performed

Synchrotron Radiation related problems solved

Possibility of slow, fast and turn by turn measurements

m Operation software and application (almost) ready

Next Step: Start to store data to have a reference for EBS

Many thanks to K. Scheidt, F. Taoutaou, N. Benoist, JL. Pons
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Back-up Slides
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. Turn by Turn — Booster Phase Shift

Impedance = 502 Triggered Hundreds turns integrationJ

THT Sample

S0 10 1112 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33
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. Turn by Turn — Booster Phase Shift

Impedance = 502 Triggered Hundreds turns integrationJ

Plus 30 deg
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. Turn by Turn — Booster Phase Shift

Impedance = 50 Triggered Hundreds turns integrationJ

THT Sample
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