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 Testing Gossip at CERN

« And the 2" part:

* Photon sensitive Gridpix
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ov=>-Vgrid > -V cathode

-V cathode

ov anode (chip)

* Drift volume (1mm-1m).
 Grid.

« Gain region.

* Pixel readout chip.
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e Drift volume E= ~0.1-1kV/cm.
 Grid.

« Gain region E= ~80kV/cm
* Pixel readout chip.
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* Si3N, , silicon nitride
(Twente), SiNProt.

» Affecting signal
development?

» Put to the test at DESY.
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« How do this affect signal
development?

* When do the chips break

down?

(this is, of course, the last test
performed)

NIBER

Ar/ISO 80:20
He/ISO 80:20
T2K, Ar/CF4/ISO 95:3:2

Ar/CO2
He/CO2
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» compare this per
chip.

* He/ISO 80:20
e E drift = 450V/cm

NIBER

average no of e counted

counted electrons per track
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« continue using the 4 um chip

counted e per track Ar/ISO 80/20
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counted e per track Ar/ISO 80/20
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timewalk [ns]
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average timewalk vs gain
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problems BUT:

« After few more days, under normal operation:
« The 6 um dies (Ar/ISO 80:20, Vgrid -430V)
« Ten days later the 2 um dies (He/CO2 70:30, Vgrid -520V)
« Another 6 days, the 4 um (T2K, Vgrid -360V)

« All breakdowns are similar, regardless of thickness of
SiNi Layer.
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 DICE drift length 19.5 mm
« Gossips: 1, 1.4 and 1.5 mm drift

* Ar/ISO 80:20 and CO2/DME
50:50

e E drift = 900V/cm and 2kV/cm
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Next-1
Connections

* needed 1.5 ns delay in dataline
between chips to function properly

VEOLIDE ¢ soowms
VE — o
oo [ woa
——¢¢ s
VEOLIDE ¢ wows
VH — o
oo (¢ woa
—
VEOLIDE ¢ wows
VH — o
oo (¢ woa
—
VEOLVDE ¢ oo
VE — o 1
oo [ woa
¢ wo pms T/: Af‘ 3

4 4 4 4
= = = =
= = = =
w Mo g w Mo g " Mo g w Mo g
x ML x ML u ML x ML
sRnTE SHUTTER Sensarl ST SHUTTER Sensari SRUITER SHUTTER Sensard sRnTE SHUTTER Sensard
=R BESET rET BESET xxEET BESET =R BESET
POLANCTY POLARITY FOLARLTY POLARITY POLARLTY POLARITY POLARLTY POLARITY
sramg_pem ZCARE_TSE crang v ZCARE_FSE TramE_pom ZCARE_FSE srang_gon ZLARE_FSR
DOBLE_TRILE EMAELE_TPULSE DoSCE_TeTLE EMAELE_TPULIE ERAELE TR EMAELE_TPULIE DOBCE_TRm EMABLE_TPULSE
EELE_CET EMAELE_CET CET_TI_OOT [ EMELL T EMAELE_CET CET_TE_00T 0 BEE_oeT EMAELE_CET CET_TS_OUT [—0  EWARLE_CET EMABLE_CET CET_T2_o0T |
tsr_ra_orr
=1_oac EXT_DAC RT_CAe EXT_DAC =T_oaT EXT_DAC =1 oA EXT_DAC
AT BTM DAC_BIAS AT BIME DAC_EIAS AT BTAs DAC_EIAS AT BIM DAC_EIAS
TRC_COT 9% zac_avr_1 DRC_QOT % mac o 2 TRC_CUT % Tac_ama
TmeT_am wy—] TEST_IN TEs3_aw p—] TEST_IN TEeT_mw py—] TEST_IN TmeT_am wy—] TEST_IN
mnsez_m 3 EMAELE_IN_P EMRELE_CUT_P EMAELE_TH_P EMAELE_IN_P EMRELE_OUT_D EMABLE_IH_P
TSLE_T EMAELE_IN_W EMRELE_CUT_N EMAELE_IH_W EMAELE_IN_W EMRELE_CUT_N EMMELE_IN ¥
FCLOCE_IH R FCLOCE_IH P FCLOCK_OOUT_p FCLOCK_TH P FCLOCK_IH P FCLOCK_COT_P FOLOCK_IH b
FCLOCE_TH K FCLOCE_TH W FCLOCK_OUT_K FCLOCK_TH W FCLOCK_TH W FCLOCK_OOUT_N FOLOCK_IN ¥
DHTA_DH_F ORTA_IN_§ TATA_CUT_P DRTA_TN_§ DRTA_TN @ TRTA_OUT_P DRTA_IN &
THTA_TH K DRTA_IN N TATA_CUT_K ORTA_TN N DRTA_TN N TRTA_CUT_N DRTA_IN ¥
wi_onot Y BV_GRID wi_onmm: Y BV_GRID iz ¥—— BV_GRID wi_onrma ¥—— BV_GRID

F) 13 RD51,23-25 sept 2009,
CERN



x3
x1

G1,G2 and G3 > h1,2,3 b1 x2 h3

* No time information used (too
much timewalk)

Fitted line

» Determine relative positions of
chips

e |12, L23; distance between
detectors

e X1,2,3; best fit
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* negligible multiple scattering

* Ar/ISO 80:20
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* negligible multiple scattering

« Ar/ISO 80:20

# (column number) 512
I =] 100 150 200
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» multiple scattering ~ 15-50 um

« Ar/ISO 80:20

51z
150
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« E drift 2kV/cm
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« E drift 2kV/cm
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Test beam Sept 2009 event display
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« for gains>5k single e eff>90%

* need gains>15k to keep average timewalk within 1 timebin (10 ns).
« CO2/DME significantly better resolution than Ar/ISO mix
» Still have to look at track efficiency

 Use this data to verify simulations
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« NIKHEF: Martin Fransen, Yevgen Bilevych, Joop
Rovekamp, Harry van der Graaf, Jan Timmermans,
Jan Visschers

« Weizmann (lsrael): Amos Breskin, Alexey
Lyashenko, Moshe Kilin

proceedings in NIM-A)

« First experiments presented at IWORID 2009 (see

v
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thermal evaporation)

«, photon mesh cathode
o
low field: ) .
iransfer { L transfer of InGrid (Al) coated
L,./\ primary e~ with 200 nm Csl
highfield: == = == 8 == = ==

%

multiplication

substrate with anode (pattern)
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mesh cathode
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« Photocurrent can be multiplied, max gain ~ 5000

(Iphoto (from PC) i Ianode (at 0 gain))
« IBF currently ~2% (earlier InGrid record 1/1000)

 Single photon pulses could not be recorded (with
external amplifiers)

» Read-out needs to be improved: Timepix

« Transfer efficiency of primaries appears to be very good
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Gossip detector set up

Read out with USB
Interface and pixelman

UV light source D, lamp

No dedicated PC, just Al
grid (with native oxide)

v
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« Try to find plateau
« Count hits in certain area

# {column nurmber )

1000 1500 2000

v
M-IJEF’ llnwermt#mn’ze!l\'l:ﬁ:,tdl: % RD51,23-25 sept 2009,
CERN




counts in 20 sec (in ~10 k pixels)
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was you!

« A whole range of PC can
be applied.

« Sensitivity can be ~ q eff.

 Add ns time resolution
and a flash bulb
(Timepix27?)
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Questions? (or remarks)
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