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ETH Double phase LAr LEM TPC WAH105-

Concept of double-phase LAr TPC (Not to scale)
Anode

Induction field 5kV/cm

Scintillation yield
(mip)
~4000y/mm @
128nm

Large scale LAr TPC for LB neutrino
oscillation physics, astrophysics, and
nucleon decay search (GUT physics)

» Single cryo-tank based on industrial LNG
solution to house O(10) kton of LAr mass

» Double-phase for charge readout with
amplification:

* Long drift distances
* Low energy detection thresholds

* readouts with only collection
views

* maximise active LAr volume whilst
minimising the number of
channels.

GLACIER concept. (A. Rubbia, Experiments for CP-violation: A giant liquid argon scintillation, Cherenkov and Charge

imaging experiment? hep-ph/0402110.)
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http://arxiv.org/abs/hep-ph/0402110
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ETH Double phase LAr LEM TPC A 10
as the DUNE far detector

- . - - - «*
5 Signal chimneys with DAQ Field cage
uTCA crates suspension
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ETH The WA105 experiment at CERN WA 105-
— large double phase LAr LEM TPC demonstrators

3x1x1 m3 DLAr-proto 6x6x6 m3 DLAr in beam test
12 50x50 cm? LEMs 144 50x50 cm? LEMs
58m 33m

membrane tank
A7 membrane tank |

7.3m

Timescale: 2015-2016 Timescale: 2016-2019
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Test 50x50 cm? LEM in cold Ar gas WA105-

Shuoxing Wu ETHZ

camera + lighting system for
visualisation on sparks.

two 10x10 LEM

310

Lar
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ETH Well controlled and monitored gas conditions

Oxygen level ~ 10 ppm Pressure
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ETH

3800

Breakdown voltage with 10 ppm oxygen level

VBreakdown VS temperature
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Measured gain vs LEM field
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« VBreakdown ~ 3250V at T 88K and P 0.96 bar for 50x50 LEM corresponding to a gain > 30

achievable in very stable T,P conditions (as expected in real dual phase operation)
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http://iopscience.iop.org/article/10.1088/1748-0221/10/03/P03017/pdf

ETH

Discharge happened at a very low rate ~ hours
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- Stable LEM operations at 3100V - 3150V corresponding to gain of 20-25. Need to study
effect of charging up.

- Spark rate will further decrease after charging-up.
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ETH Improvement to the purity level WA105-

New turbo pump directly on top flange

Oxygen impurity stayed at ~0.2 ppm
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Could we improve the breakdown voltage?

— Injecting N; (46) injection through purifier
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ETH The 3x1x1 detector WAL105-

cryogenic pump tower 3 point suspension feedthroughs

l
'_ l.l..
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signal feedthroughs

'l‘

top-cap

3x1 m2 CRP independent of drift cage
adjustable to LAr level

Drift cage (fixed to top-cap)
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PMTs \
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The membrane cryostat

3 inside cryostat: membrane & cryostat
Summer 2015 |

Shuoxing '




ETH The top cap is in place WA105-

o 925 purging and cooling down

2= w pure liquid argon return |
@ =D o
m\ - 'ﬁ-..
< 3 slow control feedthroughs e

Feb 2016
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ETH Installation starts now WA 105

the entire detector is assembled
outside the cryostat in a dedicated
oo v v o structure and then lifted inside the
— tank

~3.5m

~23m

installation begins now!

« February : top-cap delivered.
« Feb+ spring: detector installation and cabling in assembly structure + testing.
- June: move top-cap with detector to cryostat and install internal cryo-piping.

- Summer: installation of cryogenics

- Fall: test in liquid argon
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Most of the parts are ready for installation
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ETH Summary WAL105-

1. Breakdown voltage of LEM is between 3200-3250V in both (0.2+-0.1) ppm 02 and 0 N2
purity conditions (real purity condition for the 3x1x1) and 10 ppm 02 level corresponding
to a gain over 30.

2. With 20 ppm N2, the breakdown voltage is similar to 0 ppm N2. With 200 ppm N2,
there is a hint that the breakdown voltage is increased by ~ 200V. However, this N2 level is
too high for the argon scintillation signal.

3. The 3x1x1 m3 detector has a tight schedule to be operational this fall. Detector installation
already started.
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Thank you for your attention!
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clearance
HV pin insulation
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New LEM with 2mm guard




Installation

2 10x10 LEMs

DETAIL B
(1:2) 10X10CM LEM 50X50CM LEM
‘ °
‘l [] [_] K= o1 [ ] [] |
W . o Jn
10cm LEM Pillars/ 50cmLEM Pillars SS SUPPORT PLATE
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ETH ELem and gain is larger in the last holes

Electric field configuration with
100 pm guard ring, 500 um FR4 clearance
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http://www.ccsem.infn.it/issp2015/newtalents/HamarG
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http://www.ccsem.infn.it/issp2015/newtalents/HamarG_Erice_Leopard_201506.pdf

