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Quantity: Profile BPM Beam Loss Current Misc

DESYIII fast5 wire scanners (up to 220 mA) inductive pick-up7 Scintillator8 Toroid10 "stepping wire" (in preparation)2

IPM1 (first prototype was tested many 
years ago) 3 resistive wall monitors13

PETRAp fast5 wire (up to 160mA) 
capacitive pickup 
(button) (for e and p)12

Long segmented 
Ion Chamber 
(planed)14 Toroid9,10,11 "stepping wire" (in preparation)2

IPM1 (sensitive, correct beam width at 
small bunch currents only ) 2 resistive wall monitors13

HERAp OTR Screen (proposed, for injection6 )
Directional coupler 
Pickup  (Stripline)12

PIN diode BLMs 
(counting mode)3 Toroid9,10,11 BLMs at scrapers2,4

IPM1 (sensitive, correct beam width at 
small bunch currents only ) "stepping wire" (in preparation)2

fast5 wire (up to 160mA) 
fast wall current pick-up for bunch 
length measurement15

Notes:
(see also 
figures)

14)
15) 200 kHz - 3 GHz, Linnecar type

1) gas ionization monitor system
2) For tail measurements, see talk
3) 10 MHz response, counting mode
4) PMTs and PIN diodes
5) up to 1 m/s, upgrade planed
6) for max. 10 bunches only, to measure the quadrupole moment
7) 30 kHz-250 MHz Bandwidth
8) Photomultiplier, > 10 MHz response.

13) for bunch length, timing and feedback; 2 MHz - 1 GHz bandwidth

9) DCCT slow current transformer typ PCT or M-PCT, 0-200 mA, res: 0.5 µA, CD - 100kHz
10) AC Fast current transformer, 30 kHz - 20 MHz, Cal: 1011 p/V, res: <<10µA, meas. precise transport efficiency
11) difference of 9) and 10) = coasting beam
12) Broadband readout (<96 ns)



»Vacuum 10-9 mbar
»1 - 60 - 210 Bunches => << 0.1 - 160 mA
»7.5 - 40 - 820 GeV/c
»beam width << 1 mm, length 30 - 3 cm

IPM

Fig. 1



The diffusion parameters at different tune modulation settings 
are measured by retracting a scraper from the beam tail and 
observing the adjacent loss rate decrease and slow increase 
afterwards.

Proton DiffusionBLMs at HERAp

Ground Motion

Fig. 2



Diodes          Pre-ampl.           Video ampl.         Comperator         +5V

+24 V
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-5V

Threshold

-5V

Sensitive and fast amplifier with low noise and with a fast coincidence following

•Efficiency to charged particles: 30%
•TTL output for counting
•Very low noise:
•Dark count rate  < 0.01 Hz
•max. count rate  > 10.4 MHz
•Very high dynamic range: >109
•Insensitive to synchrotron radiation:
•Efficiency to γ: 3.5 · 10-5
•Coincidence + lead: 1Hz at 1.5 Gy/h (e- ring at max.)

BLMs at HERA

Fig. 3



Wire scanners in all circular accel. at DESY

Fig. 5
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The following fig. 2 shows a simulation for the first 10 turns in HERA. A 10% β- or α− mismatch lead 
to a shape oscillation of up to 2 mm (2 σ). 

Quadrupole oscillation
monitor; OTR screen

fast diode array

Fig. 6



DESY III BPMs

Fig. 7



The PCT is used on most particle accelerators in the world 
to measure the average beam current. It is an essential 
instrument for machine tuning and commissioning. It is often 
the only truly calibrated beam instrument in an accelerator. It 
serves as a reference to calibrate other beam 
diagnostics.The PCT is used on most particle accelerators 
in the world to measure the average beam current. It is an 
essential instrument for machine tuning and commissioning. 
It is often the only truly calibrated beam instrument in an 
accelerator. It serves as a reference to calibrate other beam 
diagnostics.

Fig. 9

see Bergoz homepage



Fast AC bunch current monitor

Fig. 10



Total DC current (upper) and total bunch current (lower)

coasting beam in HERA

Fig. 11



Button pickups in PETRA (protons and electrons) and HERA (electrons)

Fig. 12a



Stripline BPM in HERA (protons)

Fig. 12b



Fig. 13



e-γ

HVBLM-Signal

Gas

Segmented long coax cable
as a BLM for PETRAp 
(planned)

Fig. 14



Fast wall-
current
monitor
in HERAp

Fig. 15
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