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* lllumination overview

* Gain and darkcount rates versus C
* QE surface scans and trends

» Absolute and relative QE versus C
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= [llumination Overview
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Photonis XP85112 (9001223}
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= Gain vs. Charge (Photonis)

Photonis XP85112-URD (9001363)
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* No gain changes in XP85112-URD (2 ALD layers)
* Continuous gain changes in other Photonis MCP-PMTs
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= Gain vs. Charge (BINP + Hamam.)

BINP 3548 Ham. R10754X-07-M16M (KT0001) Ham. R10754X-07-M16M (KT0002)
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* Moderate gain changes
* Slight gain drop in KT0002, maybe because of HV spike
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- Darkcount vs. Charge (Photonis)

Photonis XP85112 (9001223) Photonis XP85112 (9001332) Photonis XP85112-URD (9001363)
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* Only few changes of darkcount rate for 9001223 and 9001393

* 9001332 shows significant drop in darkcount rate
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- Darkcount vs. Charge (BINP + Ham.)

BINP 3548 Ham. R10754X-07-M16M (KT0001) Ham. R10754X-07-M16M (KT0002)
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* Only few changes of darkcount rate in Hamamatsu ALD tubes
* Big reduction in BINP
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= Q.E. Scans (PHOTONIS ALD)

Q.E. measured at 372 nm
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= Q.E. Scans (Hamamatsu)

Q.E. measured at 372 nm
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= Q.E.(A\) vs. Charge (Photonis)

Photonis XP85112 (9001223)
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* 9001223: Q.E. drops significantly above ~6 C/cm?
* Others: if at all, only moderate Q.E. drop seen
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- Relative Q.E.(A) vs. Charge (Phot.)

Photonis XP85112 (9001223) Photonis XP85112 (9001332) Photonis XP85112-URD (9001363)
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PHOTONIS 9001332 and 9001393: no wavelength dependence
PHOTONIS 9001223: red drops faster than blue starting at 6 C/cm?2
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= Q.E.(A) vs. Charge (BINP + Ham.)

BINP 3548 Ham. R10754X-07-M16M (KT0001) Ham. R10754X-07-M16M (KT0002)
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» KT0002: QE step at 0.5 C/cm? (because of HV spike !!)
* BINP: Q.E. drops continuously
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= Rel. Q.E.(A) vs. Charge (BINP+Ham.)

BINP 3548 Ham. R10754X-07-M16M (KT0001) Ham. R10754X-07-M16M (KT0002)
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Ham. R10754X-M16M: no clear tendency seen
BINP 3548: slopes are hard to interpret
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- Lifetime of Different MCP-PMTs

Lifetime of various MCP-PMTs (400nm) PANDA-Barrel time [a]
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*» PHOTONIS 9001223: Q.E. degradation started at 6 C/cm?
* other PHOTONIS and ALD Hamamatsu: | no Q.E. drop yet

Albert Lehmann DIRC Meeting -- Frascati (ltaly) -- September 9, 2014 13




= Summary

* Trends in gains and darkcount rate not so obvious
* All ALD-coated MCP-PMTs show very good performance up to now

* QE of PHOTONIS MCP-PMTs

- 9001223 started dropping at 6 C/cm?2, but only at illuminated side
- 9001332 still good (no degradation) at almost 5 C/cm?
- 9001393 with 2 ALD-layers: no degradation seen up to now

* QE of Hamamatsu MCP-PMTs (ALD-coated)

- KT0001: Only small degradation seen up to 4 C/cm?2
- KT0002: drop at 0.5 C/cm?2 caused by HV spike, otherwise still okay
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