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- since 1988 (1995 with MCP systems) 
- MCP detector systems (position & time sensitive)
- fragment imaging spectrometer (COLTRIMS) systems 

8 permanent employees 2 Mio € annual turnover- 8 permanent employees,  2 Mio € annual turnover 
- close collaboration with the University of Frankfurt 
(Prof. Reinhard Dörner, Atomic&MOlecularPhysics)( , y )



The detectors: MCP stack and read-out anode

Micro-channel plate (MCP)

Millions of parallel micro-CEMs

Plate thickness (channel lengths)
typically 1 mmtypically 1 mm 

plate diameters: up to 150 mm



The helical wire delay-line anode
Sobottka and Williams 1988Sobottka and Williams 1988

DLD40

80 mm “Hexanode” delay-line detector  (patented)
Our typical resolution: 40-50 μm rms

up to 120 mm active 



Electronic readout:



i i i lTime-to-Digital-Converter:

TDC8HP: PC-controlled multi-hit TDC with 8 channels, 25 psec LSB, stableTDC8HP: PC controlled multi hit TDC with 8 channels, 25 psec LSB, stable
read-out speed:  up to 2 MHz (< 10 ns dead-time between hits)

“TDCHP” chip 
developed by  

CERNC





DLD40 with mask, irradiated by alpha particles



Performance summary:y

- spatial resolution   < 100 micron FWHM

t l l ti 100 FWHM ( b tt )- temporal resolution 100 ps FWHM   (or better)

- count rate 1 MHz (or higher)count rate 1 MHz (or higher)  
no „noise“ at low flux

- image format 25 -120 mm (150mm)

f l f i id i t ( ti l / h t- useful for coincidence experiments (particle/photon
counting)

- multi-hit detection





QE of MCP for photon detection (normal incidence)p ( )

- Strongly dependent on incidence angle
- Can be increased by repelling mesh ory p g
- Coating: CsI, KBr (but: stability)



For lower energy (> 200 nm to visible) MCP photo-multipliers can be used:



Counting/Imaging near-UV and visible photons with delay-line read-out

via image charge pick-up: the RS-PMT

Quartz window
Photo cathode

MCP stack

Resistive screen

pickup electrode
(e.g. delay-line)

- easy, robust design of detector head
i t 40 b bi- size up to 40 mm, may be bigger

- standard (multi-layer) PCB pickup 
electrodes

Image charge read-out:
Patented technique

Image charge read-out:
Battistoni et al. 1982







Courtesy of Ulrich Ackermann, UBw München

Using the secondary light emission from energetic particles/photons

X-ray

Using the secondary light emission from energetic particles/photons 
(e.g. X-rays, Gamma-rays): 

Scintillator 

PMT window withPMT window with 
photo cathode

Photo-e
-200 V

MCP stack

e-cloud+2,4 kV

Resistive screen
Position anode

e cloud
+2,6 kV
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Tests of the spatial resolution with two BaF2
scintillator elements (Ø 4 mm H 8 mm)scintillator elements (Ø 4 mm, H 8 mm)
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Thank you !


