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Accelerated ageing campaigns

® Two accelerated ageing with ~1 cm defocused spot, continuous LED

" One MCP active,

= Both MCPs active (today’s discussion) @ -200_-650_-200_-650_-200V (Gain: 2 x 10°)
® Monitoring of input illumination by Photo-Diode (Keithley current)

® Ageing campaign Il in three steps

® Continuous illumination:
* Step|—-16 hours (LED current =85 mA)
= Step Il =18 hours (LED current =85 mA/100 mA)
= Step Ill =44 hours (LED current =300 mA)

Outline

® |nputillumination/ PD current (Keithley)

® Qutput light-related current at XoX (CAENlog )
® Gain (estimated)
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Iop [pA]

Input illumination/ PD current

® | ED was turned OFF for 5 min after each one hour of illumination.

® This allowed to measure the evolution of leak current at the output (Exit of second MCP).

e Stable illumination during 15 hours: <I;p;> =21.60 + 0.01 pA.
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Input illumination/ PD current

) 21.8— quluthn 9f PD cyrrelllt Fqung s U I.I . sfepl H}) — Ageing campaign II - step 11

B . . . . ] @ e — L R T ' ]
& | StepIl-18 hours 46 min of illumination | & ®%t =
g o o a] % ¢ : 1 S a000f- =
I ' ' i [ - :
=) I~ -
n H* 3500— E
= 3000 =
] ~  Entries: 8.8k Entries: 56k =
] 2500— M:20.84 = 0.0 u: 21.08 = 0.01 pA
o E o: 0.12 £ 0.0 o: 0.12 + 0.01 pA -
] 2000 =
; P . - : 1500/ =
| sy B 1000[— =
T ' ] 500f J/Z’f =
20.27 L | L | | ] | ] !l ] | | ] | |7 E l_ﬂ_" ‘_.—’Ij ) ‘ ) :

0 200 400 600 800 1000 . n:ezo[(in - 0 T T _ I T
Ipp [PA]

<®> =2.6 x 108 photons/ cm? - sec

HRPPD#25 Ageing Campaign II-analysis 4 Mar 2026 Jinky Agarwala - INFN-TS



— 1098 T —
” . ti / PD t < .  time-dependent sub-structure: LED
= 109.6[5 : !
InPUt lHiumination curren £ 096-' Keithley ON/OFF effect .
e < 1% effect
109.2 e .
109}
- 109.8— Evplqtlog qf II’D‘-cur‘re‘nt‘(Ageu‘lg campaign II - gtep IIII? _ e
= C Step lll - 44 hours ] ol
= 109.6f~-
—_ 1004 Few %o drop in average I_PD value :
109.2 :

100 200 300 400 500 600

time [min]
109.4 T — — T T T T —

109

108.8 |-

108.6

108.4-

108.2

1 080 500 1000 1500 2000 2500

time [min]

108.4

108.2

108

HRPPD#25 Ageing Campaign II-analysis 4 Mar



Input illumination/ PD current

tion of PD-current (Ageing campaign II - step I1I)

Mean I, extracted from stable part
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Input photo-current at HRPPD (estimated)
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" Ageing campaign I _step1l Splitting Ratio (SR) =1. 14

<I (HRPPD)> = <I (PD)> x SR x =0.39
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Output current at second MCP exit (XoX)

® CAENIlog for all electrodes; we looked at XoX current logs.
® LED was OFF for 5 min after each one hour of illumination — provides measure of leak currents.
® Total current (LED ON) is well separable from leak current (LED OFF).
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Output current at second MCP exit (XoX)

® CAENlog for all electrodes; we looked at XoX current logs.
® |ED was OFF for 5 min after each one hour of illumination — provides measure of leak currents.
® Total current (LED ON) is well separable from leak current (LED OFF).

Output current with LED OFF/ON (Ageing campaign II- step I) Ageing campaign II - step I
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Output current at second MCP exit (XoX)

s Output current Wlth LED OFF/ON (Agelng campalgn II - step ) Ageing campaign II - step I
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Output current at second MCP exit (XoX)

Output current w1th LED OFF/ON (Agelng campalgn II - step 1)) Ageing campaign II - step I1
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Output current at second MCP exit (XoX)

Step Il - 44 hours
Output current with LED OFF/ON (Ageing campaign II - step III)
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Output current at second MCP exit (XoX)

Step Ill - 44 hours

Evolution of PD-current (Ageing campaign II - step I1I)
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Output current at second MCP exit (XoX)

Step Il - 44 hours
Output current with LED OFF/ON (Ageing campaign II - step III)
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Gain

Average input photo-current (estimated) Average light-related output (at XoX) current
e Stepl:  <I(HRPPD)>=9.60 pA e Stepl: <I(Xox)>=2.20 uA
e Step ll-b: <I (HRPPD)>=9.37 pA e Step ll: <I(XoX)>=2.06 pA
e Step lll-start: <I (HRPPD)> =48.55 pA e Step lll-start: <I (XoX)>=5.51 uA
e Steplll-end: <I(HRPPD)>=48.37 pA e Steplll-end: <I(XoX)>=5.37 A

Gain from Incom datasheet: ~2 M

Average Gain (estimated)

e Stepl: <I(Xox)>/<I(HRPPD)> ~ 0.230 M (saturation factor ~8.7)
e Step ll: <I(XoX)>/<I(HRPPD)> ~ 0.220 M (saturation factor ~9.1)
— larger saturation with lesser input illumination (Hint of Gain deterioration)
e Step lll-start: <I (XoX)>/ <I (HRPPD)> ~ 0.113 M (saturation factor ~17.7)
e Step lll-end: <I (XoX)>/<I (HRPPD)> ~ 0.111 M (saturation factor ~18.2)
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Integrated charge

- illumination spot ~ 1 cm?

Output integrated charge
® Stepl: 2.20 uC/s x16h 9min / cm? ~ 0.13 C/cm?
e Stepll-b: 2.06 HC/s x18h 46min [ cm? ~ 0.14 C/cm?

e Steplll: 5.37 uC/sx44h[cm?~0.85C/cm?

Total output integrated charge (ageing campaign Il) ~ 1.12 C/cm?

HRPPD#25 Ageing Campaign II-analysis 4 Mar 2026 Jinky Agarwala - INFN-TS



QE degradation

® QE degradation at the end of Ageing Camp.ll

® Relative QE degradation on the aged-spot < 1% QE before — QE after
QE before
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Ageing campaign III (April-May 2026)

Both MCPs active

[ ]
® Consideration for 625 Vinstead of 650 V
® Same optics set-up
® Same strategy
* Two well-separated regions
* Measurements before, on both regions
* QE, relative PDE, gain, DCR, after pulse rates

* Illumination (~ 108 photons/cm?-sec) followed by measurements

Preparation studies:  ® Detail characterisation of light sources
* Time evolution (sub-structure) —Ipp Vs. liep, seT
* Sub-structure dependence on light Intensity
= Position-dependence (Movements of the fibre)
® Effects of Keithley ON/OFF on current values

By Maya Santoro, Bachelor staging, TS University
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