N
XN

GOETHE @

Characterization of low-light cameras =550
for beam diagnostics == II

Leonie Bauer, P. Forck, S. Udrea Le.bauer@gsi.de

*Low-light cameras are used in beam diagnostics for beam characterization (e.g. imaging beam
induced fluorescence)

*Single photon to low-light imaging possible

*Characterization of EMCCD (Electron Multiplication Charge Coupled Device), sCMOS (Scientific
Complementary Metal Oxide Semiconductor) cameras and ICCD (image intensifier + CMQS)
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Experimental Set up & LED UNIVERSITAT
Characterization

*Pulsed LEDs were used as light source 35001 LED: 500 nm

3000{ A, = 501 nm
*Characterization of the LEDs by spectrometer, ¥ zwn{ °=13m
photodiode and powermeter measurements %f:jg
*Experimental set up: dark enclosure, camera, i 1:22:
function generator, oscilloscope and laptop ey rrs e W
Wavelength [nm] Cameis TEkironke OsCHOSCOPe L aptop with camera

*Dark enclosure: walls are coated with
blackened aluminium foil (reflectance = 5 %); B E —
PTFE pattern (reflectance =~ 92 %)

Parameter LEDs:

Wavelength [n m]' 500,' 470; 430; 400; 390; 385 Screen with Neutral dfensityfilter Objective lens
Light pulse [ms]: 0.5; 1; 2; 4; 8 PIIEE patfem enTED et
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Measurements =

Projections of a ROI Signal-to-Noise (SNR) Ratio
Y e e * More results of performed
® peco.edge 4.2bi
21| 7 Koz b Bcon oce measurements are shown
* K?net?x 22 Sensiti\{ity Mode
1:: LI;D:g(ljnDe::nﬂDynamlcRangeMode on my poster
' : . o] 4 ; é
) w (\ Image acquired 6l 4 I : ’
b \/\ N with ICCD Bk ;s
g j\/\l ‘\,4\ \»’\\} .1 0.5mslight 24 3 ¥
U \J \ Jk\/ pulse (500 nm) 00 S
O w e N ) Light pulse [ms]
¢ sCMOS & EMCCD: * 500 nm: EMCCD
horizontal projection is highest SNR
visible starting at light « <400 nm: ICCD
pulse durations of 0.5 ms highest SNR

* |ICCD: 10 times shorter
light pulse is sufficient.
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