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The MEG experiment

Search for the Lepton-Flavour-Violating decay ™ — et~

€ » 4 Clear kinematic signature:

1) E,=52.83MeV

2) E, —52.83Mev| High-performance
positron tracking

is mandatory

)

P

Upgraded \

Baldini et al., ArXiv e-prints (2013), 1301.7225.
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A new Drift Chamber

« Hyperbolic Drift chamber with
stereo angles +7°+8°.

* 10 layers with alternating
stereo angles.

* Drift cells with approximately
squared shape 7x7 mmaz.

* Low mass gas mixture with
helium and isobutane 85:15.

Drift Cell of the new Tracker
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Three-cell prototype realization

Wire configuration implemented on two FR4 PCBs.
20-pm Gold-plated Tungsten anodes;

80-um Silver-plated Aluminum cathode and guard
wires;

Central anode staggered by 500 uym;
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Simple tracking

e~ (106RU.)
Comparing drift distances measured in different cells Y
it is possible to: © e
1)Determine drift time-to-distance relations o o e e
2)Estimate the single-hit resolution o ofe
Drift time-space relation (iteration 80)
= 1) i ¢ £ 2) e
* Garfield++ simulation 20~

' Data + Fit
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(Varife) =~ 3.5em/ s
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Ageing issues

DC occupancy (cm?s) @10° w/s |
— 30

MEG?2 drift chamber will undergo a 5, 28

very intense rate of Michel positrons %

26

Lo~ AWN=O

[] it is necessary to measure its — 30000
. 24 B 5000

robustness to ageing effects
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Drift chamber loss of performances Z [em]
 Gain loss. CATHODE SURFACE

* Loss of response uniformity. Whisker '

« Electrical instability and dark currents. o Ca‘h"deﬂ (1)“’"‘“ A radical ready
» Self-sustained discharges. Rlexiizad @~ - "("‘:’:“:’l"?f“

Charged polymer partially

o S
Z 2 N stuck to the

Polymer stuck surface
to the surface (a Whisker)

Ageing causes

» Gas molecules fragmentation (iC H_ )

o ° . |
Free radicals formation. ANODE SURFACE

* Polymer deposits on wire surfaces. 0 vucl. Instrum. Meth., A300:436-479, 1991
Niebuhr, Nucl.Instrum.Meth., A566:118-122, 2006
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Ageing tests

* Measurable quantity: gain loss
* Accelerated laboratory test R — — 1 dG i
with intense sources God@ \ C/cm

e Gain monitored from anodic current

X-ray tube

X-ray tube spectrum at 10 kV

S = Readout to
B pAmmeter
\ [ G Keithley
X-ray monitor 2635A
Nal |
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Preliminary measurements

Gas gain varies with temperature and saturation, potentially mimicking ageing effects

Current-Pressure Relation Drift chamber linearity
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Saturation can lead to a valuable
underestimate of the gain loss!
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Ageing test Results

Two tests were performed on single-cell prototypes.

Ageing test - Prototype | Ageing measurement - Prototype 2
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5 weeks 5 weeks

_ 1408 %/ (C/cm) _
R—{ 108 %/ (C/cm) R =91%/(C/cm)

The measured ageing rates predict a 16% gain loss/year
in the hottest region of the chamber
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Microscopy of Aged Wires

Aged wires were analyzed at the SEM/EDX Facility @ INFN Lecce

Eb Line Atomic Conc Unis
%

13722 8,057 wt%
3,549 2430 wt%
58,535 45779 wt%
20,832 28,600 wt%
2,115 3315 mt%
0,286 2574 wt%
0,960 9,245 wt%

u
100,000 100,000 wt% Total Q
kV 50 U

si Takeoff Angle 35,0°

PEMBOZAO
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Microscopy of Aged Wires

5. B8A Sk

EDX analysis on the aged anode
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S From EDX analysis a coated area
— with length ~ 3 cm is clearly visible.
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Conclusions

With the First tests performed on drift chamber prototypes we obtained
1)An estimate of the single-hit resolution of the drift chamber
2)An evaluation of gain loss due to ageing of the detector

Both results were promising and allowed to go on with the R&D for the
final drift chamber.

06/2012 06/2014 04/2015 06/2015

B |

R&D Wiring Mounting Test Run!
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Spare

; Series 5000
' [Model: XTF5011
. |50kV, LOmA 50W

Filament wire feed through

Qil Filled, Pb lined

casing

Electron Gun Assy.

Filament (cathode;

High Vohage Wl \

Prototype 1 Prototype 11
Cell parameters: g
Anode 25 m W (Au) 20 m W (Au)
Cathodes 80 m W (Au) 80 m Al (Ag) .
Gas mixture 90:10 - 85:15 85:15
Gas flow rate 40 sccm - 5 sccm 15 sccm
Cell gain ~ 1 x 104 ~ 3 x 104
Irradiation spot 2.5 cm - 1.8 cm 3 cm
Accelerating factor x17 - x26 x10 - x20
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