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Outline

•Polychromatic monitoring

•Modelling to determine sensors characteristics

•Opportunies and difficulties

•Conclusions and outlook
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Generalities of Synchrotron Beam 
monitoring

WHITEBEAM 
MONITORING

MONOCHROMATIC 
MONITORING

END-STATION 
MONITORING

PINKBEAM 
MONITORING

CLOSE-TO-SAMPLE 
MONITORING

MONOCHROMATIC MONITORING

WHITEBEAM MONITORING

POSITION HARD-XRAY

CLOSE-TO-SAMPLE MONITORING

SOFT-XRAY

INTENSITY

BEAM-STOPPER

PROFILE

HARD-XRAY

SOFT-XRAY

SAMPLE



massimo.camarda@SenSiC.ch

30/03/2022
Feasabilty study of X-ray solid-state 
beam-monitoring for whitebeams
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ID whitebeam, spectra
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1. determine flux(E,x,y,z) generated by ID (Spectra)

plots using very wide acceptance window (24x24mm2)
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1. determine flux(E,x,y,z) generated by ID (Spectra)

ID whitebeam, spectra 
(microXAS)
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2. determine current on XBPM

(X,Y,E) CURRENT MAPS
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2. determine current on XBPM

Flux after optical elements

Generated current 

depends on Eph

ID whitebeam, spectra
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Beam to Current conversion
“Standard 2um SiC XBPM”

Page 9



massimo.camarda@SenSiC.ch

30/03/2022
Knife-edge scan at center
“Standard 2um SiC XBPM”
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Max current signal 21.0634[A]!

Max current temperature 4000°C!
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Knife-edge scan of “Standard” 2um XBPM”
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FWHMX=5.7mm FWHMY=7.4mm
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Pink beam monitoring: 
cross-chromatic monitoring

Y profile
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Pink beam monitoring: 
cross-chromatic monitoring
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Pink beam monitoring: 
cross-chromatic monitoring
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Comparison of X-ray sensors

A

semiconductor based

internal photoemission

metal based

external photoemission

electron

A

MUCH HIGHER YIELDS (X1000)

NOT PRONE TO SURFACE CONTAMINATION EFFECTS

BUT STABILITY OVER TIME?
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Chamber design
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PCB housingPCB

sensor

sensor

cooling
x2 thermocouples

15mmx15mm 
sensors
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Chamber design
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Copper shiled to 

control beam 

exposed area

0.5-2mm Silicon Carbide sensor

7.6x5.2 central opening
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Chamber design
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Copper shiled to 

control beam 

exposed area

Beam

Active sensor area facing beam

180° FLIPPED configuration
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Response of SiCBlades: Flip configuration
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• we are using an “integrated/monolitic/local filter”

• quite strong filter (equivalent to 3.6mm diamond window)

• a filter present only on the tails, not at beam center

• applicable for all Xray beamlines (soft-hard) 

substrate active substrateactive
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Blade-type sensors: FLIPPED
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main signal contribution 
coming from <8keV photons

main signal contribution 
coming from <8keV photons

STANDARD SiC XBPM FLIPPED SiC XBPM
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“flipped” SiCBlade: benefits 
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Max current signal 10mA

Max device temperature 200°C

even higher lateral resolutions*

*better diff/max ratio
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New test chamber at PSI
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Installation during summer shutdown

partially funded by the Aargau FoschungsfondsAcknowledgments



massimo.camarda@SenSiC.ch

30/03/2022

• A theoretical frameworkmodel to predict whitebeam sensors:

− for different ID and locations (Spectra)

− current signals, heat load and temperature (Matlab and COMSOL)

• “Standard” SiC XBPM cannot work at frontend locations

• “SiCBlades” ideal alternative solution for such locations, many benefits:

− Central region of the beam completely un-disturbed

− The very large sensor size needed (up to 2cm) achievable by SiC XBPM 

− Similar to metal-blade front-end monitoring, but with much superior signals/stability

• “flipped Blade type” SiC sensor can futher improve characteristics:

− further reduction of current signal

− Increase of resolution → lower effective FWHM

− Elimination of bending magnet noise → selection of hard-Xray components

CONCLUSIONS

Page 24

(non-full intercepting)
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THANKS A LOT FOR YOUR ATTENTION

Thanks to PSI

&

HAPPY TO PERFORM THESE ANALYSIS FOR YOUR WHITEBEAM LOCATIONS
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