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: Scientific goals E Irfu

R&D in the perspective of a Giant Liquid Argon TPC (GLACIER) as
(100 kton) a detector for neutrino oscillation on a long baseline
2300km CERN to Pyhasalmi (Finland)

Energy 1st Osc. Max. : 4.65 [GeV]

Envisaged depth : up to 4000 m.w.e.

Looking for CP & phase vu™ ™ ve versus vy — »ve
CPT violation vu—gp» Ve versus ve —p- VU

Mass hierarchy thanks to matter effect

Measure neutrino speed : rule of thumb=190ns advance on light
If OPERA's result is right

Atmospheric & solar neutrino

Supernova neutrino detection (minimal lifetime ~30 years)

Life time of the proton
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SUPERNOVA DETECTION IN LIQUID ARGON DETECTOR Irfu
Irfu

100 kton LAr TPC, d = 10 kpc

Scenario I: expected events in 100 kton detector
E, ) =11 MV, (E; ) = 16 MeV, (E,.) = (E; } = 25 Meb
and luminosity equipartition
Reaction | Without Osetllation (n.h) Oseillation (1.4

scillation | Large g Small #q | Laree 8 Small 4
ELAS | 1330 | 130 390 | 1330 1330
w.CC i1 Jladl 2l Hindl) 2384
7, CC A0 | L0 IlJII | 2420 111

NC J440 S0440 304400 M0 0440
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>
Irfu

GLACIER a huge ARGON cryostat with Liquefied Gas technology Irfu
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: A 4000m2 roof of high gain pixellised detector in a big TPC Irfu
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Cathode (- HV) UV & Cerenkov light readout photo-detectfors

4000 m2 of pixelised detector for particle tracking with
a giant time projection chamber in the gaseous phase !

To compensate a loss of electron by a factor ~150 along the 20m drift
. : : |
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ey Irfu

Double Phase Argon Cryogenic Micromegas TPC

PCB

50kV/cm gain field
100 um

1cm
0.8kV/cm gas drift field

20 m
1kV/cm liquid drift field

lonizing particle's tracks

*--I--I-I--I--IF‘II--I-*

Integrated electronic
acquisition

Anodes strips or pads
Charge avalanche

Mesh grid

Argon gas

Drifted charge

Liquid Argon

Schema of operation of a double phase Liquid TPC with gaseous amplification
In a bulk micromegas with integrated cold electronic acquisition
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Irfu test of a 128um T2K bulk micromegas @1bar argon T=300K

Gain versus Voltage Mesh of T2K Micramegas Argon 4+ Townsend law fit
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Irfu High pressure measurements with pure argon 3.5 bar Irfu

Micromegas micrabulk gain measurement Argon T=300K 3.5 bar gap=2°F
- ~2
I
4 ®O
107 = # 128um 3.5 bar transp=0.1 ’ﬁ-@ HVmesh »—0I
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Paco Iguaz Gutierrez
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: Gain measurement @ 300K 128um 1 bar & 50um 3.5 bar Irfu

1000 -
100

=

©

(o)

10 -| ® 128 microns T2K/TPC module at 1 bar
| ® 50 microns micro-bulk at 4.5 bars
-| & 50 microns micro-bulk at 3.5 bars
| |==+100 microns bulk-micromégas at 3.5 bars
| |= 64 microns bulk-micromegas at 3.5 bars
1 £ T T T T T T T T T T T T T T T T |
28 38 48 58 68 78 88 98 108
Eamp (KV/icm)
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Irfu Preliminary robustness test of a bulk micromegas in liquid nitr Irfu
A B Mod. |
N471A

2 FOLD HV

In cold nitrogen vapor Into the liquid nitrogen bath with high voltage!
- Breakdownait3kv
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Gap 100um ic X 10 cm 32 sfrips of 3mm width
Made bv R. de Oliveira at C
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E.Mazzuccato,M.Zito,A.Delbart,A.Rubbia,F.Resnati,D.Lussi,A.Curioni
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: Experimental setup E Irfu

argon input
purification purification
system cartridge
turbo pump
ower supplies
g PP detector
vessel
c[l;:%e cryostat
(LAr bath)

system
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Purification system to remove oxygen in gaseous phase Irfu

Recirculation

pump
Ansyco MB-111

Mass flow meter
MKS Mass-Flo 179B

Purification

}i cartridge
SAES MicroTorr
MC400

X

Input
cartridge

—

=

= P

P>

Pure
gas
argon
bottle

Pre-pump
Pfeiffer XtraDry 150

)

% Turbo
pump
gq_,_ Pfeiffer TMH 260

Detector
Double phase
pure Ar

LEM TPC

® Pressure sensor
@ Vacuum gauge

Pure liquid
argon dewar
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,o Slow component argon scintillation evolution with zl Irfu
Irfu _ Ppurification time (oxygen removal)

Purity evolution
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Electrical schema of the chamber

oay Irfu

45kV/cm

750 v/cm

3 kV/cm

500 v/cm

500 v/cm

anod

mesh

Grid gaz

Grid liquid

Field shaper

cathod

relative
permittivity
4 100um gaz e=1.

1icm

I1cm 1 cm

I1cm

A

20 cm

 Relative permittivity
liquid e=1.5
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FFT denoising of cosmic tracks
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Typical cosmic tracks

ey Irfu

xView event display {event 1)
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Typical cosmic tracks Irfu
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Cosmic tracks

xView event display (event 49)
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COSMIC displays Irfu
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20

Charge breakdown Irfu
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Gain Bulk Micromegas in vapors of liquid argon

oay Irfu
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Gain measurement @87K and 300K Irfu

100

gain

10

112
E(E/p) = Ac:u;p[— H(L:],) —(“Ei|

For Argon: A = 43 (cm Torr)™L, B = 27.5 [V/(em Torr)]Y2, C = 2.5 107* (cm Torr)/V

A_N. Tkachev et al_,
Technical Physics, Vol. 52,
N©6, pp. 699-704 (2007)
Gain—=e®=x

a(E,p)=pE(E/p)

L P

First measurement
in double phase

® 128 microns T2KTPC module at 1 bar
= 128 microns at 3.5 bars |{Townsend)

===100 micrans al 3.5 bars {Townsand)

® 1) microns I"',.,,llk'-f-."ll-"',.r'r:‘-r'l"nﬁ!]ﬁﬁ. In Dalble Phase Lar

= ad microns at 3 5 bars | Townsend)
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I I
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: Paschen and Townsend law predictions at 300K p=3.5 bar Irfu
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Irfu

New tests with a microbulk micromegas
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Tests of a microbulk 25microns at 3. bar Argon 60 T=300K |rfu
Irfu
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Conclusion E Irfu

Pure argon tests (no quencher)
-encouraging tests with pure Argon @ 1 bar T=300K 128 um gap T2K like
Bulk micromegas gain~1000

-encouraging tests with pure Argon @ 3.5 bar T=300K 50um gap
micobulk micromegas gain~300

-first tests with a bulk micromegas 100micron in cryogenic condition 87K

with pure argon gas of a double phase liquid/gasTPC

-Thanks to density of argon (1.4g/cm3) minimum ionizing tracks are easy to detect
-debugging phase: limit gain ~5 due to unexplained early charge breakdown

-no quencher

-surprise: no effect of the drift field in gaseous phase on the transmission of
electrons

-go to less stiff gain slope using smaller gaps with microbulk micromegas 25 microns
Exploring the phase space of the behaviour of micromegas in cryogenic condition
with pure Argon

Collaboration extended to IPN Lyon and Liverpool University
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