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Loss Monitors

> Task: Measurement of electron beam losses
> for wire scanners (see Gian Luca’s presentation)
> for machine protection
> Personnel protection system uses different monitors
> Wire scanners: differentiate first and second bunch, and dark current
> Technical Requirements

Full beam loss event 10...200 pC
Wire scanner operation
! berat 0.1...20 pC
Loss of 1...10% of the beam
Damage threshold (undulators) 7 fC

> Operational Requirements
> Read-out at 100 Hz
> Connected to synchronized data acquisition
> Connected to machine interlock



Distribution in SwissFEL

> 5§52 Loss Monitors:
> 23 wire scanners

> 29 distributed loss monitors for the machine protection system

Section DBLM DDLM
SIN ] 3
S10/20/30 13 10
SAR 5 14
SAT (Phase I) 4 2




Work Package Status

> Implementation of charge & loss monitors to be done by an engineer / physicist
(open position currently advertised on the PSI web site)
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Measurement Principle

> Localized loss monitors (for wire scanners)

> Scintillators

—

> Distributed loss monitors (for machine interlock)

> Cerenkov light generated in quartz fibers
Detector

- Cerenkov Fiber

tﬁ

Beam Pipe

> Calibrated detectors

> RadFETs

—> Lars Frohlich



Schematic View
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Design Considerations

> Fiber-based system

> Compact, low installation costs
> All electronics outside the accelerator tunnel
> We need a large dynamic range

> Foresee to use vacuum PMTs

> Digitization by fast ADC




Implementation: Prototype installed in SITF
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> Prototype built from optical fibers,
photomultiplier tubes and laboratory
hardware
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Measurements with the Prototype

" F_Dl agilent.ad|

Agilent Readout: SLSDIA111
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Current -0.000000 -0.000000 0.000000 0.000000 0.000000
MIN -0.000000 -0.000000 0.000000 0.000000 0.000000
Max -0.000000 -0.000000 0.000000 0.000000 0.000000
MESN -0.000000 -0.000000 0.000000 0.000000 0.000000
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Calibration of the RADFETS

> Calibration at the Eichstelle at PSI

80 - | | | | | | |
——RADFET #1, Co ™ 5Svh, measured: 4.78 Svh

——RADFET #1, Cs ¥7 2 Svh, measured: 1.84 Svh
70-——RADFET #2 Co ° 55v/h. measured: 4.77 Svih
——RADFET #2 Cs "¥7 2 Svh, measured: 1.79 Svh
——RADFET #3, Co ®® 5Sv/h. measured: 4.48 Sy
——RADFET #3, Cs "¥7 2 Sy, measured: 1.68 Svh
—RADFET #4, Co 80 5 Svih, measured: 4.63 Svh

50— RADFET #4, Cs "7 2 Sy, measured: 1.78 Svh
----expected signal
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Status / Time Plan

Requirements Defined 01/ 2012 +/
Decision on Measurement Principle 01 /2012
Prototyping 2013
Prototype Tested 12 /2013
Design for Series Production Q1 /2014
Ready for Fabrication Q2 /2014
Fabrication Q3 /2014
System Acceptance Test Q4 / 2014
Ready for Installation Q2 / 2015







Open Issues / Questions to the Committee

> Please evaluate the presented solution with respect to
> Suitability of the chosen concepts
> Appropriateness of the design for the given specifications
> Feasibility of the technical designs

> Assess whether the presented time plans and resource planning is appropriate

> Time plan
> Material resources
> Personnel planning

> |s there a way to achieve the large dynamic range with semiconductor detectors?



