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PHYSICS: HADRON MASS AND (CD MEDIUM
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¢ meson mass spectra are measured by e*e- decay modes
p+A=2p/w/@ > ete
Construct a spectrometer for e*e- measurements
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Key technology: GEM tracker
Gas Electron Multiplier (GEM) Schematic view of the spectrometer

K. Ozawa, "TCHoU DPPD workshop" 2022/03/22 ge»



A Micro Pattern Gas Detector (MPGD
Electro nodes on both sides of a foil insulator, which has small holes
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10~30 per foil TYPICAL GEM: 50 um Kapton, 5 pm Copper
70 um holes at 140 pum pitch
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GEM TRACKER

= Jonization electrons in the drift gap are collected and amplified by
GEMs.

= 2D strip readout
= X:350um pitch
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Blind Via Hole type
island electrodes for Pl-removed type

X-strips, copper
thickness: 2um

350 V
29(?:

Ni
thickness: 2 um

PO'\/ImIdE Glass €epoxy 100 pm  Ni

25 um thickness thickness: 2~4 um
Y-strips, copper

thickness: 4um
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Performance test is done for prototype detectors
In the test, we develop a new analysis method to improve a position resolution using
Both position and timing information

Residual sigma vs Incident angle
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Finally, we got a good performance as a tracker
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TRIGGER SIGNAL FROM A GEM FOIL
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GEM Assemble
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CF4 gas is used both for
Radiator for Cherenkov lights - readout pad

Gas Avalanche of photo-electrons
Window-less, mirror-less Gas Cherenkov Detector
It is originally proposed by G. Charpak and realized by the PHENIX exp.
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Csl: Sensitive wave lengths are in
ultra-violet region

Suitable for Cherenkov radiation

Evaporation on a GEM Foil
~350nm thickness
Prototype: 100 mm? @ RIKEN

Actual model: 300 mm? by
Hamamatsu
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é_ PHENIX HBD measurements in CF,
- Y NIM A 546 (2005) 466-480
é ¢ E16 HBD measurements in CF, k l
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Gas Tightness is essentially important,
since Csl has a strong deliquescency

prototypel = e

O,: < 2 ppm
H,0: < 10 ppm % 98]

Size of GEM foil
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PERFORMANCE TEST WITH A BEAM

K. Kanno et al., NIM A819(2016)20

Performance test is done for a proto-type
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CONSTRUCTION OF ACTUAL DEVICE
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SNAP SHOTS OF PILOT DATA ANALYSIS
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SUMMERY

We developed and constructed new detectors for
measurements of vector meson mass spectra in nucleus by
electron-positron decays.

Gas Cherenkov detectors and Trackers based on GEM
technologies are constructed

We have carried out evaluations of detector performance
using a prototype detector and test beams. Enough
performances are obtained for the experiment.

Pilot data are collected in the last year and analysis of pilot
data is on-going.
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