Update on 3x100 MCP-PMTs
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LaSt tlme b Backplane of 943P541
o S p
roperties of sensors:
. p943|:)541 SRS N Photonis sensors
e 946P541 i 3x100 anode pixels
e O37P541 S ‘“x“.‘”lx‘es‘llﬂllff‘j//f/}w MCPs 10 um pores

QE problem with ES440
(possibly with 943P541
and 946P541)

Strange feature of O37P541

Now

* Further measurements of sensors
* First measurements of new sensor 105P541
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Reminder:
* Photonis ES440 shows uniform |
QE drop without illumination

(still in Giel3en)
* Same issue with 943P641 and

-10F
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Newest scans of 943P541 and 946P541 — No problem with QE so far
943P541 aty = 0 mm 946P541 aty =0 mm
S | | 20
W L e T //mfvx
B i ']
15- i
- 10F
10~ i !
- | [—2020-Jan s || [—2020-Jan
5— — 2020-Dec - — 2021-Jan
L — 2021-Feb f 5 i — 2021-Feb
v — 2021-May | | ‘ N i — 2021-May ‘ ‘ ‘ k
% 10 20 30 40 50 % 10 20 30 40 50
x [mm] x [mm]

PANDA Collab. Meeting - June 15, 2021 - Katja Gumbert 3



counts

counts

\ id

FRIEDRICH-ALEXANDER

NATURWISSENSCHAFTLICHE

FAKULTAT

\ =
ekl “ ERLANGEN CENTRE -
=2 == ‘\ \FOR ASTROPARTICLE £ S mm=s LS ouacnc
~ ¥ V] physics
— -l

q_vs_eres_delay_meanbincorr_py
* Entries 3618348
60000 Mean —0.0007652
Std Dev 0.09822
[ %2/ ndf 494.3 /175
L po 3.937e+04 £ 5.4860+02
Mean -0.06912 £ 0.00025
B Sigma 0.04431£0.00018
40000 p3 3.2846+04 £ 6.1248+02
L p4 0.008804 = 0.000919
p5 0.06561+ 0.00059
r p6 9391+ 341.4
- p7 0.09297 £ 0.00285
20000 pe 0.09317 £ 0.00072
- RMS = 100 ps
I c = 44.3 ps
0 0.5 1
Delay [ns]
Time Resolution (Q > -0.30 pC && Q < -0.10 pC)
8000 q_vs_eres_delay_meanbincorr_py
Entries 486496
B Mean -0.002044
B Std Dev 0.1263
= [\ %2/ ndf 446.5/ 160
6000 p0 5984 + 34.9
2 Mean -0.1136 £ 0.0002
B Sigma 0.03241+ 0.00015
p3 4067 + 45.9
B p4 -0.01854 £ 0.00074
4000 05 0.06063 + 0.00045
o p6 2088 £31.2
L p7 0.101140.0019
L ps 0.09153 % 0.00081
2000— RMS=131IUS .....
i o =32.4ps

0.5
Delay [ns]

counts

counts

946P541

Time resolution at 10° ga

943P5410

Time Resolution (Q > -0.14 pC && Q < -0.04 pC) Time Resolution (Q > -0.14 pC && Q < -0.04 pC)

q_vs_eres_delay_meanbincorr_py

10000 Entries 469240
Mean ~0.0008301
3 Std Dev 0.09215
3 %2/ ndf 196.5 /143
p0 6585 £ 42.7
L Mean ~0.07338 £ 0.00019
Sigma 0.02914 £0.00017
L p3 5246 + 86.9
pd 4.632e-05 £ 7.284e-04
5000 p5 0.05814 £ 0.00039
pb 1493 £62.0
- p7 0.09329 £ 0.00393
p8 0.08131£0.00135
I RMS = 94.2 ps
s 6=29.1ps
. M |
%% 0 0.5 1
Delay [ns]
Time Resolution (Q > -0.30 pC && Q < -0.10 pC)
g_vs_eres_delay_meanbincorr_py
- Entries 2417410
- Mean —0.002421
a Std Dev 0.1305
- ¥E 1 ndi 976.1/186
30000

20000

p0
\ Mean
Sigma
p3
\ :

10000

2517e+04 = 1.573e+02
—0.09957 £ 0.00018

0.04296 £ 0.00013

2.021e+04 = 1.902e+02
—0.009729 + 0.000608

ps 0.06882 = 0.00033
pé 8704 £ 105.4
p7 0.1188 = 0.0022
p8 0.09865 = 0.00089
................... RMS = 37 . pS e
c=43 ps
i

0 0.5
Delay [ns]

1

=

Tube

943P541 100

946P541 94.2

O37P541 130
105P541 137

RMS o
in ps

in ps
44.3
29.1
32.4
43

e Measured at one

central pixel

* New boards

— better resolution

 Time window for RMS:

-0.5-2.0ns
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Time resolution at different gains

Time Resolution (Q > -0.50 pC && Q < -0.10 pC)

q_vs_eres_delay_meanbincorr_py
- Entries 2053273
r Mean -0.0006213
40000 A 2 8 50 \'/ Std Dev 0.08553
C ¥ 1 ndf 998.2 /180
L po 2.998e+04 + 1.258e+02
~ Mean —0.06783 £ 0.00011
30000 Sigma 0.02944 = 0.00009
B p3 2.355e+04 = 1.658e+02
- p4 0.001541+0.000343
- p5 0.05296 * 0.00021
20000 p6 7552 + 1188
: p7 0.08406 = 0.00118
L p8 0.07685 = 0.00036
10000 1 MS =87.2ps "
i c=294ps
I I M|
—%.5 0 0.5 1
Delay [ns]
F8_2850V_00000.txt
10" 2 I ndf 1.0922404 / 994
€ F . : o} —0.3088 + 0.0018
32 F Gain = 1.6735e+06
s} : ol 0.427 + 0.001
| P . EaogE m 13.39+0.05
o N(p.e )ity = 0.5 ol 8.0314 0.055
! E i 0.5329 & 0.0027
) -
N(p.e.)(ped/tot) = 0.50828.,ens 10032006 & 2.1782401
RN SR, -0.30884
10}
LLLL

E \lll-("\l\|||\\|H||\||\\i |
0 10 20 30 40 50 60 70

Charge

*50Q [pVs]

Voltage in V Gain

2550
2600
2650
2850
3000

946P541

2.87 -
4.47 -
5.96 -
1.67 -
3.07 -

10°
10°
10°
106
106

RMS in ps

97.9
94.2
94.2
87.2
84.6

* Time window for RMS: -0.5 - 2.0 ns
* Time resolution slightly better at higher voltages
* Higher overall voltage — higher PC-MCP voltage

o inps

32.8
30.5
29.1
29.4
29.6
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943 P541 Timeres pixel map
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Scope measurement TRB SCanS TTS

037 P54 1 Timeres pixel map

y-pixel

Timres per pixel [ps]
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946 P541 Timeres pixel map
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Average
o per
pixel in ps

52
56
62

Scope:

f best case:
w2 Only one point
£ illuminated O
- better time
resolution
TRB:
Average of
whole pixel
o in ps at
single point
(Oscilloscope)
44.3
29.1
32.4
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scope measurement | RB SCaNs RMS

943P541 | O37P541

RMS pixel map pixq‘ cut walk corrected
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Average
RMS per
pixel in ps

115
122
207

_ Scope:
*¢ best case:
¢ Only one point
e illuminated O
* - better time
resolution
~ TRB:

=" Average of whole

pixel

RMS in ps at
single point
(Oscilloscope)

100
94.2
130
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943 P541 afterpulse probability pixel map afterpulse shifted time whole sensor for (py 0, px 0) channel 0
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* Gain drops in magnetic field - less events
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* Less recoil, more focused recoil in magnetic field
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New Sensor Photonis 105P541

Gain curve

* Measured with scope at
central region

Tube 10°€ gain at
_ 943P541 2550 V
_________ Lol o [ | 8= 943P541 (2:811) 946P541 2650V
| | | = —8— 946P541 (2:8:1) 0O37P541 1975V

—+— 9002193 (1:10:1) 105P541 2175 V

105P541 (2:8:1)

O37P541 (2:8:1)

| | 1 | 1 1 1 1 | 1 1 1 1 | 1 | 1 | I
1800 2000 2200 2400 2600 2800
voltage [V]
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Strange feature of O37P541 and 105P541

Relative GAIN (averaged & corrected)

photons / cm? s (at gain = 10°)
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High voltage or illumination — high anode currents (~200 pA)
- Relative gain seems to increase in current mode
- Actually gain loss (spectra)

105P541 shows same issue already at ~2175 V — 2200 V (max. voltage: ~2350 V)



ERLANGEN CENTRE FRIEDRICH-ALEXANDER
( |:l | rDl:I 5 ‘ \;gl;sﬁg;nommm -

NATURWISSENSCHAFTLICHE
AKULTAT

Summary

* No QE problem with 943P541 and 946P541
* Good time resolution measurements - small dependence on gain
* TRB scans:

TTS and RMS higher than on single point

* New Sensor 105P541
 Good QE
* Problem with anode currents (like O37P541)

Tube 10° Peak QE Max QE RMS o RMS in o'in ps
gain at (@372nm) inps Inps ps(TRB) (TRB)

943P541 2550V 28.2% 21% 100 44.3 115 52
(@420 nm)

946P541 2650V 27.6% 17% 942 29.1 122 56
(@438 nm)

O37P541 1975V 27.9% 18.5% 130 32.4 207 62
(@426 nm)

105P541 2175V 27.1% 21.8% 137 43

(@422 nm)
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