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Kobe SF6 related activities

e Started 2015 summer

* First report @ MPGD2015
(including CS2 study @ OXY)
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Detector Study
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gas gain (AGEM, induction dependence)
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gas gain 2000 @ 20Torr
(current operation: gain 3000with 76Torr CF4)
longer tracks are expected with better S/N amplifiers

Ongoing study
uPIC/GEM individual gains
Observe minority signals with TPC



TPC

10cm drift length
alphas/252Cf
taking data

vessel is for upto 30cm



Electronics Development



HTPC VS NIuTPC

MTPC(NEWAGEO0.3b’) NIuTPC
Gas CF, (76Torr) SF (20Torr)
Gas gain “6000 ~ 1000
Ionization energy 16eV 16 eV
Drift electric field 100V/cm ~1000V/cm
Drift velocity ~cm/ IL's ~102cm/ U's
Deposit energy / ~ 30keV ~ 10keV
1strip(400um) (~2pC) (~0.1pC)
pre—amp ATLAS TGC ASD Wanted

shaping time (T=16ns and 80ns)




 Measured 55Fe signals from uPIC signal
with several shaping time constants
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* At ~5us, output voltage
of the charge amplifier reached its maximum.



Specification requirements for NITPC ASICS

Specificatioin(2016/6/27)

Detector Cap

Minimum signal 3fC(ENC % 10) 80fC

ENC 2000(0.3fC)LLF 5 X 48fC)LLF

Dynamic range 80fC 1600fC
Conversion gain 10mV/fC 0.5mV/fC
Shaping time 4us
power <50mW/32ch

etc 16¢ch input

Key values: dynamic range and time constant



designed by KEK for Liq Ar TPC  {[miir

&
5
Design
Minimum signal 1fC | |
v s L
ENC 1950 (0.3fC) <€ >
5mm
Max detector Cap 300pF
Dynamic range 80fC~500fC — 3fc ~ 1 600fc
Conversion gain 8mV
Shaping time lus —> 4“5
PSD/ch 1.25mW
Total number of channels 32
Total <50mW

FY 2016 single-channel test chip development
FY 2017 multi-channel chips
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32ch differential inputs (2vpp) 1| L L]
- | | 12bits FADC (10~40MSPS)

Airtix-7 FPGA

Ethernet (RJ45 or SFP)

12

10cm TPC readout by these system is on-going



Backups



« Using SRIM&TRIM
* F nucleus at SF6(20Torr)
* Minority charge: 0.03 X Main charge [Ref: N.Phan talk at CYGNUS2015]
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Minimum energy deposit is about 2fC at gas gain 1000.
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Dynamic Range

Main Max(1strip) 800fC 40fC

Min 80fC 10fC

Minority Max 24fC 0.6fC
Min 2fC 0(101)

Max = maximum charge X gas gain 2000
Min = minimum charge X gas gain 1000
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CYGNUS/NEWAGE “observatory”, or test bench

* SPECS
— Vessel material: steel (baseline) or plastic (as a future R&D)
— Vessel shape: cube (baseline) or cylinder (cheaper option )
— 50cm polyethylene shield HV X-ray tube
— Equipped with 18 modules

< —

1.8m

detector modules
(50 X 50cm?)




* Schedule
— 2016-2017 construction

— 2018-2019 commissioning: 14 X GEM modules + 4 X uPIC modules —> confirm low BG environment

— 2020- open to other readouts: pixel chips, optical---. (Radon emanation screening prior to the installation)

detector module
(50 X 50cm?)

DRIFT Plane

-—

1.8m

1.8m
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* Design discussion
— Drift field for hybrid—system

— gain voltage would vary among detectors

Y 1.8m

-30kV (minimum) GND <

—-50kV (typical) o

GND

top of amplifier GND

Detection area
+HV

possible readout scheme

PAD 3-GEMs DRIFT Plane

3-GEMs
pixel chip ‘ ‘

resistive foil
+ polyimide

19






* AC-coupled readout

Mash suppor pllar Resisiva 5Tip . .
5= 100 M{Tiom Ernbedded rasdsior Russlve Siip
S0 M S kg 0.5-10H) MO

", + A
Insulator s s readoul strip

GHD Coppar neadaut sirip

Figure 1. Sketch of the detector principle (not to scale), illustrating the resistive protection scheme; (left)
view along the stnp direction, (right) side view, orthogonal to the strip direction.
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NITEC possible future: CYGNUS-RD™

CYGNUS-RD: development and characterization of a Negative lon TPC with
MPGDs readouts (charge/optical)

r )
p_RW:ElZ.E.M et Total budget asked:

well dameter: 70-50 gm

...m ~ 50k EUROS / 2 years
ey (answer by Sep 2016)
/_
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CYGNUS-TPC project

CYGNUS-TPC kick-off meeting:

M. Marafini et al, JINST 10 No 12 P12010

+..CAVEAT me finding a position (my contract ending D.’;/l—f)

E. Baracchini - NITEC: a Negative lon Time Expansion Chamber for very rare events searches - IDM 2016, Sheffield 20 21
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endcap plate (inside)
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endcap (outside)
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