
  

Beam Loss Monitors

Alexander Kaukher, DESY MDI



  

Readout 
ElectronicsScintillator

micro-TCA crate

Power supply

PMT

Beam Loss Monitor

e,γ,n0

Alarm 
(to Machine Protection System)

Data
(to Control System)

A Beam Loss Monitor
simplified view



  

L. Froehlich

Beam Loss Monitors at FLASH

As of today 83 BLMs in operation



  

Beam Loss Monitors at FLASH

“Small“ scintillators



  

Beam Loss Monitors at FLASH

“Large” scintillators



  

Beam Loss Monitors at FLASH

Secondary Emission Monitors (SEM)



  

Calibration Procedure for the Beam Loss Monitors



  

normally...

Beam Loss Monitors at FLASH



  

sometimes...

Beam Loss Monitors at FLASH



  

Beam Loss Monitors at FLASH

Very seldom (hopefully)



  

R5900 PMT:
- 28 mm → 30 mm light-guide
- old HV-base (from P. Smirnov)
- 4 channel connected together
- 100 uA average anode current (datasheet)
- 2* 10^6 gain (800 V), 900 V maximum

XFEL Beam Loss Monitor Prototype at FLASH

Assembled: H.Tiessen



  

Three R5900 Photomultipliers and 
R7600(pin-compatible with R5900) on a test stand

PMTs on a Test-stand

Assembled: H.Tiessen



  

Fast signal from R5900 → requirements to BLM Electronics (→ DESY FE)

Signal from the Prototype0



  

BLMs at XFEL



  

BLMs at XFEL Undulators



  

BLMs for XFEL: Prototype1



  

Design: H.Tiessen

Sketch of the Prototype



  

R5900

Resistor divider

cathodedynodes

R5900

Voltage multiplier

cathodedynodes

HV DC 900V < 48V AC

HV options



  

Design: B. Michalek

Amplitude 1 2 3 4 5 6 7 8 9 10 Cathode Comment

1V -1.46 -2.8 -4.09 -5.35 -6.54 -7.74 -8.92 -10.08 -11.23 -12.37 -12.7 10Mohm voltage divider

1V -1.47 -2.81 -4.11 -5.38 -6.57 -7.78 -8.96 -10.13 -11.28 -12.42 -13.54
2V -2.35 -6.55 -9.72 -12.84 -15.93 -18.98 -22.01 -25.02 -27.99 -30.95 -33.87
4V -7.26 -14.38 -21.45 -28.46 -35.43 -42.34 -49.2 -56.02 -62.78 -69.5 -76.1
5V -9.28 -18.43 -27.52 -36.53 -45.5 -54.4 -63.23 -72 -80.7 -89.3 -97.9
10V -19.4 -38.72 -57.9 -77 -95.9 -113.9 -133.5 -152 -170.5 -188.8 -207

CockroftWalton multiplier



  

Voltage ripple on cathode;10V pp, sine wave 50 kHz

Voltage Ripples on the Cathode Pin



  

Drawing by M.Siemens

To be produced by IHEP

BLMs for XFEL



  

Summary

● 83 BLMs at FLASH in operation
● BLM calibration requires attention

● XFEL BLM Prototypes are being prepared for tests at FLASH (January 2011)
● Calibration precedure yet to be elaborated

Alexander Kaukher, DESY MDI


