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Fast sampling of liquid xenon scintillation
pulseshape

* principle of a dual-phase TPC

* motivation for S1 pulseshape measurement
 technical design and status

 outlook



principle dual-phase TPC
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3D-position reconstruction
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background discrimination
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background discrimination
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Can S1 pulseshape be used for further
background discrimination?



S1 pulse shape
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S1 pulse shape
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S1 pulseshape

background discriminat
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S1 pulse shape depends on:
e type of scattering particle
 applied drift field

=> jonization density

Can S1 pulseshape be used
for further background
discrimination?

 systematic tests with
modern instrumentation
required!



TPC design

x/y-position-resolution
using 8 large area APDs ——
x/y-resolution <=1.3 mm

high transparency meshes
pitch: 268 um
wire-diameter: 14 um
transparency: 88 % @ 90 °

bottom-PMT




Instrumentation

2 PMTs (Hamamatsu R6041):
*QE>30% @ 178 nm
e compact design

e 2 inch diameter

e 32 mm heigth

« cathode active diameter: 45 mm
 measure S1 and S2 (energy)

8 APDs:

e active area: 14x14 mm?2

*QE ~30% @ 178nm

* no housing - little passive material
* measure S2 (x-y-position)

5 GSIs FADC (Struck SIS3305)

e 10 bit

» 2/4/8 channels

e 5/2.5/1.25 GS/s

e 1.5 GHz bandwidth 11




PMT: R6041

PMT single photo electron pulseshape

Datasheet figures (800V)
gain: 1 x 10° N
anode pulse rise time: 2.3 ns
electron transit time: 16 ns
transit time spread: 0.75 ns

supply voltage rise time fall time pulse width gain
volts 10° e” per p.e.

2.229 14.29 33.73

1.997 18.34 33.39
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APD: RMD S1315

measuring gain and QE

rotatable disc (45° precise positioning)
with Am241-source and optical fibre
mounted on bottom side (not visible
here)

avalanche photo diodes

setting up the cooling and temperature
control system and preparing to fill with

Xenon these days 1



APD gain
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TPC: field cage

PCB for field shaping
pitch: 1 mm

meshes
pitch: 268 um
wire-width: 14 um 15




schematic: cryo-system

IS
a 3z
w0
: 7
o C
£ 2
3 -
>
® S P
> L]
(] o
+— — =
JJ]
—
Q
()]
C
@©
<
(S}
x
()
B
@©
()
<
i
LXe detector \
%
&2
V4
(]
£
=
o
>
—
€ [ |
2 16
<
vacuum cryostat




status and outlook

status:

 TPC is being manufactured (about 2 weeks to go)

» ongoing tests with the photosensors

 design of cryo-system and Compton scatter experiment

outlook:
 measurement of scintillation and ionization yield of LXe at low
energies
 systematic measurement of scintillation pulseshape at
+ different drift fields

+ different recoil energies
+ different particles (gamma, neutron)

e fast readout using a commercial FADC
+ DM experiments: need a cheaper option (e.g. switched capacitor arrays)

17



Bastian Beskers
beskers@uni-mainz.de

HAP Topic 4 — Advanced Technologies
KIT Karlsruhe

24. january 2013

Ruestious ?

http://xenon.physik.uni-mainz.de/
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