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Data from May 14, 2018
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QE scan of Photonis 9001393-URD (double ALD)
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QE scan of Hamamatsu JS0022 (8x8, ALD)
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QE scan of Hamamatsu JS0035 (8x8, ALD)
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QE scan of Hamamatsu JS0018 (6x128, ALD)
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QE scan of Hamamatsu JS0027 (6x128, ALD)
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QE scan of Hamamatsu YH0250 (8x8, ALD)
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QE @ 400nm
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Lifetime data of all sensors (May 14, 2018)

Lifetime of various MCP-PMTs (400nm)PANDA-Barrel time [a]
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e Most sensors with ALD coated MCPs have lifetime > 5 e
C/lcm? Film
ALD

e All non ALD devices have a lifetime of < 200mC/cm?
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Summary and outlook

Double ALD Photonis tube (1393) at 19C/cm? without damage
Hamamatsu YHO0250 included in lifetime setup
Test in magnetic field in Jalich in preparation

Test of Photonis sensors with 3x100 pixels and 8x8 pixel with direct
pin readout (without Photonis backplane) planned
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High pixelated sensors from Gielden

e Measured values:

Gain vs voltage
QE vs wavelength
QE surface scan
Current gain scan
Time resolution
Rate Stability

e Problems with two sensors:

Hamamatsu JS0026 low gain at max. voltage
Photonis 9002041 high current at cathode without applied high voltage!

e Orientation of scans:

Hamamatsu top right corner is cathode (looking on sensor front)
Photonis top is HV cable location
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Photonis 9002017
Gain vs voltage ’ e
-
108 /"/
e Measured with scope prd
e Signal not amplified /,.//
e Gain calculated with i
double gauss fit in
histogram data (pedestal B .
and signal) Hamamatsu YH0245
e ~10° at: 3 P
e 9002017: 2600V ¢ e
e YHO0245: 2380V
e 9002041 high noise on et
. v
signals pe
e JS0026 gain too low P

2240 2260 2280 2300 2320 2340 2360 2380 2400
upv]



NATURWISSENSCHAFTLICHE
FAKULTAT

ERLANGEN CENTRE : = FRIEDRICH-ALEXANDER
( |:l o I'DI:' = A\A FOF ASTROPARTICLE 5 B mm Uity ommesnc

QE vs wavelength

E Pixel Center Measurement Hamamatsu_JS0026
E Pixel Genter Measurement Hamamatsu_YH0245
:| Pixel Center Measurement Photonis_9002017
E Pixel Center Measurement Photonis_9002041

e -200 V at cathode

w
o

e Current measured at
MCP IN

Wavelength in nm
[\®]
o

20

e Calculated with photo ¢
diode current (known
QE for each 10
wavelength)
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QE surface scan

-200 V at cathode

Current measured at MCP IN

Calculated with photo diode current (known QE for wavelength)
Scanned with 372 nm (blue) and 632 nm (red) PiLas laser

0.5 mm steps across surface
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QE surface scans with blue laser (372 nm)

Quantum Efficiency - Photonis 9002017 Quantum Efficiency - Photonis 9002041
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QE surface scans with red laser (632 nm)
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Current gain scan

e Scanning at approximately 10° gain
e Measuring shortened anode current

e Scan is folded with QE of the sensor
> Has to be divided by QE

e Gain then scaled to known value of one pixel or block
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Current gain scans with blue laser (372 nm)
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Time resolution

Measured with scope at 10° gain
Blue laser at 15 kHz and 45 % tune
Red laser at 15 kHz and 26% tune

200x amplified signal then impedance matched splitting and low
discriminator threshold (just above noise band)
e 9002041: 65 mV

e YHO0245: 65 mV
e Time walk corrected spectra
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Photonis 9002017 Hamamatsu YH0245
Time Resolution (Q > -0.26 pC && Q < -0.10 pC) Time Resolution (Q > -0.14 pC && Q < -0.03 pC)
_ h2E_py _ _ _ _ _ h2E_py

- Entries 320291 = Entries 382419
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e Taken on 1 pixel

e 9002017: 0 34 ps (RMS 76 ps)

e YHO0245: 5 39 ps (RMS

89 ps)

e No measurement possible for other sensors
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Rate Stability

Full illuminated sensor at about 106, 10°, 10* gain

Measuring shortened anode current and current on reference diode
Optional: Measure current at Photo cathode

Photodiode shows linear behavior with increasing light intensity
Anode current linear at the beginning then it saturates

Dividing anode current by diode current which is only proportional to
gain

Normalizing this value

e With known gain and illuminated area calculation of Photons/cm?s
possible
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Rate Stability

e Each sensor
measured at 10°,
105, 104

relative gain

e Example curves
picked for each
sensor

e Gain down to 80%
at Photons/cm?s :

e 9002017: 10°
e JS0026: 3 * 10°

e YHO0245: 10°
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Cpanda imE
- -y

Gain vs voltage 9002041 signal
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Measure P1:area(C2) P2:area(C2) P3Xhmean(F1} P4&:hmean(F1} PErise2030(C2) PEtime@viZi) PT:hmean(F3 P3:hmean(Fa)
value -417.31 pWs -43.111 pWs =-245 p\s -
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max T82.67 pVs 2132705 nvs -
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