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Outline

> Signals from Anode
* Dark signal / light signal / with bread board / without bread board

> Noise and dark signals (single pads)

> Light signals from single pads
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Signals from Anode

With Bread Board (15 Grounding caps)

Anode HV electrode is a common output of:

* (1024 - 32) Anode and RO pads, Guard rings, Samtec
connector pins

* Floating (HRPPD Internal Grounding via grounding caps)

+ Put together in the oscilloscope via 50 Q

HV configuration:-200_-675_-200_-675_-30 V @ XoX_NoX_XoN_NoN_PCH§
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> Reasonable signals (standard shape, fast rising edge ~ 1 ns)

> Large amplitudes (> -100 mV) observed (due to large noise )
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> Low rate (~ Hz)
> Both dark and light signals are observed

* Light signals (~few tens of mV) synchronised with Laser sync
after ~45 ns
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kS 10 GS/s]Edge MNeg

c4 5
g i 2.00 mV/div 20.0 mV/div T 9DEMP07E 908 -E3 AN
4.00 mV ofst 0.00 mV ofst} 2/26/2025 9:08:53 AM




Signals from Anode - amplitude vs. AVycps

Channel #33

Anode

675V, ~-20 mV

650V, ~ -10 mV

Triggering at the Sync from
the Laser Head

Laser intensity 2.1
-200_-AV_-200_-AV_-30V

AViices [V] [Tanode [NA]| Toc [NA]
-630 | -186 |-119.0
-650 | -188 |-119.6
-670 | -194 |-119.7
-690 | -204 |-119.9
-700 | -211 |-120.0
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690V, ~ -40 mV

700V, ~ -40 mV
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Anode signal amplitude varies with AVces

675V, ~-20 mV

INCOM Datasheet
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Triggering at the Sync from
the Laser Head

Laser intensity 2.1
-200_-AV_-200_-AV_-30V
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675V, 30 V . amplitude

e—e—e 650V MCP
e—e—e675V MCP | 700V, ~ -40 mV
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Clear evidence of light signals after multiplication in HRPPD MCPs
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Signals from Anode

Without Bread Board (16 Grounding caps)

HV configuration:-200_-675_-200_-675_-30 V @ XoX_NoX_XoN_NoN_PC

> Noise level decreased to ~60 mV
> Signals of amplitude < |100| mV observed

> Rate ~ 10 Hz
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Signals from Anode

Without Bread Board (16 Grounding caps)

HV configuration:-200_-675_-200_-675_-30 V @ XoX_NoX_XoN_NoN_PC =~ 7 o

> Laser On, ext. trigger (600 Hz), Int. 2.0
> Triggering on the Anode channel

> Periodic pattern at 25 ps; pattern at 0 ns is different
from Oscillating shape

> Larger light signal starts to appear at ~ -40 mV

Light ON

[Timebase 0 ns| w
37312025 114744 AM

0.0mV ofst il
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Signals from Anode

Without Bread Board (16 Grounding caps)
HV configuration:-200_-675_-200_-675_-30 V @ XoX_NoX_XoN_NoN_PC
> Laser On, ext. trigger (600 Hz)

> Triggering on the laser sync pulse

> Light signal appears at ~ 45 ns

Int. 2.0 Int. 1.5
Efficiency ~90 % (multi-photon) Efficiency ~5-8 % (SPE)
o Average signal amplitude: ~-8 mV Average signal amplitude: ~-3 mV
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Intervention

External electrodes of all (32+8) y-coaxial cables are soldered
with the robust ground of the bread board
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Outline

> Noise and dark signals (single pads)

>
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Noise

Ch #19,

Single channels from bread board
NO connection with HRPPD

> Noise level -7.0 mV

> Periodic pattern at 25 ps

> Oscillation of a period ~ 25 ns, amplitude (PP)
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We could not get rid of noise with ringing pattern
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Noise

Single channels from bread board

i Vettical |+ Timebase | | Trigger =& Display = # Cursors = [l Measure | @ Math Analy
Without HV
susi ‘ ‘#-“MJ\{VW\M/\AMMNMMMVMM
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Connected to HRPPD
With and Without HV

Ch #24, ;

> Trigger at ~ -9 mV (Channel #9)

> Periodic pattern appears at 25 ps

> Oscillation of a period ~ 25 ns, amplitude (PP) ~ 13 mV *—HH—H—W

> Same noise level with and without HV - ﬁ ” ‘ d ‘ ‘ ’ ’
> Dark signals can not be observed H%"'-W-H

1600mV] 2650 mv
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Outline

> Light signals from single pads
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Light signals from single pads

HV configuration:-200_-650_-200_-650_-30 V @ XoX_NoX_XoN_NoN_PC

[l File ¥ Vertical = Timebase I Trigger & Display Cursors | E] Measure & Math | | Analysis | X Utilities | @ Support

Ch #24, )

> Laser ext. trigger (600.0 Hz), intensity: 2.5

> Signal at ~ 70 ns (the first dip)

> Amplitude (distance between highest and
lowest points) 2 mV (Channel #9)

-12mv ' »erww “ | ) i )
Are these signals/shapes coming from

Light and/or the MCPs/HRPPD?
> Amplitude vs. AVics 2.00 mVidiv 2.00 mvidiv|  2.00 mv/div} 50.0 ns/div] Stop 510 mV
> Amplitude vs. Laser intensity

-2.00 mV -2.510 ¥ ofst 6.00 mV ofst / ofsthig 5kS Neg
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15




Light signals from single pads
Fixed Intensity 2.5

AVucps= 650 V AVycps= 675V AVuces= 700 V
Amplitude: ~2 mV Amplitude: ~ 3 mV Amplitude: ~5 mV

aswe @ Math | Analysis
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Light signals from single pads
Fixed Intensity 2.5

AVmcps= 700 V

AVucps = 650 V AVucps= 675V
Amplitude: ~ 5 mV

Amplitude: ~2 mV Amplitude: ~3 mV
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Light signals from single pads

Fixed AVMcps =700V

Int. 2.0 Int. 2.5 Int. 2.8
Amplitude: ~2 mV Amplitude: ~5 mV Amplitude: ~ 8 mV
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Light signals from single pads

Fixed AVMcps =700V

Int. 2.0 Int. 2.5 Int. 2.8
Amplitude: ~2 mV Amplitude: ~5 mV Amplitude: ~ 8 mV

1 Vettical |+ Timebase | | Trigger | @ Display | # Cursors |l Measure | @ Math | (2 Analysis | X Uiities | © Support
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Light signals from single pads

> We looked at light signals from all 32 pads

> “Light on which pad” is not found. Almost
same signal amplitude in 32 pads

Some pads with slightly
larger Amplitudes
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Signal not bouncing at scope

10 ns delay included in the green channel
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