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Why read out by THGEM chamber?
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@ > Foil parameters
* Thickness: 300 um
* Hole diameter: 150 um
o ok _ * Hole pitch: 400 um
T 150 pm " ,150 il ~ *Rim clearance: 50 um
. W B * provided by the
sl ’ Institute of High

Energy Physics (IHEP),
China

» Effective readout area: 10xX10 cm?
» Readout style: strip(X) and pad(y)
* Pitch width: 800 um
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The Mini-drift THGEM chamber

Three THGEM foils in
cascade

Cathode

Amplification
holes

lonization gap thickness:

[ fonkcation gap 11.3 mm

FEE: APV25-S1 chip

I Read out system: similar with
il FGT(the forward GEM

Readout/Anode

LI = ZETE

2015/7/24

tracker),STAR

( G.J. Visser, et al., Real Time Conference
(RT), The 18th IEEE-NPSS, 2012, pp. 1-6)

B NGB T42 72F — —mini drift
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— A4 3 B gt

X (y)

THGEM

v: electron
drift velocity

e

-

v*time bin number

e Each readout unit is sampled in 27 time bins (26.7 ns bin
width) along electron drift direction (z direction).

e z position: v - time bin number (v:electron drift velocity)

* the X, y positions : using the center of gravity method
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* The readout board is artificially divided into 6X6 identical sub-regions

* Non-uniformity for 32 out of 36 sub-regions is less than 15%
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* The THGEM shows an increase of gain in the first 24 hours and remains
stable afterwards
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T 2RI AR G HI T

_— = : Spatial resolution
efficiency Track reconstruction

* Distance:
4.1cm(horizontal offset ,y direction, right )

10.5cm(z direction)
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T 2RI AR G HI T

= Spatial resolution
efficiency Track reconstruction

* Trigger: 3-fold scintillators, 12X12 cm?
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T 2RI AR G HI T

— : Spatial resolution
efficiency Track reconstruction

e Calibration: GEMO&GEM2 (GEM Chanmber,3.8mm
ionization gap width, spatial resolution <150um)
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T 2RI AR G HI T

_ S Spatial resolution
efficiency Track reconstruction

oy = 5% + (ry = 7,)°

(z, — z,)

* trackletslope  tané@ =

x0, y0 are the x, y positions measured by GEMO using the center of gravity
method while x2, y2 are provided by GEM2. z0, z2 are the positions of GEMO
and GEM2 along z direction.
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T 2RI AR G HI T

— : Spatial resolution
efficiency Track reconstruction

\/(XO - x,) + (y, — 5,) _ \/(Xo - x) + (yy — »,)

(z, = 2,) (z, — 7))

* reference position

The x, y positions (x1, y1) of this point are calculated by the center of gravity
method by THGEM.
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x,y direction H7 & 77 %
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2 @ 1 £ [ g
= C ] = Prob 2.064e-06
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* Eventselect: tanf < 0.1, to select vertically incident cosmic ray track
e Regular GEM spatial resolution: <150 um
* THGEM intrinsic X (y) spatial resolution: ~220 um
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z direction/’] & 47 #¥
(xo;)’o;zo)/

'y ? Regular GEM Chamber
/ lonization Gap

(x;.v;,21) I
L1 THGEM Chamber

21.0cm 11.3 mm M
V/ ‘ X J' lonization Gap
4

Drift E=0.26 kV/cm

v ¢/ Regular GEM Chamber
lonization Gap
r/ (X2,7,25)

» The electron drift velocity
* Pick up the hit point with maximum energy deposit of a large zenith angle

track
e Calculate the z position of the hit point
» correlating the hit point's z position with its corresponding drift time
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z directionf] BB 77 ¥
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* Electron drift velocity: 2.26 cm/us

 THGEM overall spatial resolution along electron drift direction is
~1.1 mm, the intrinsic part is ~0.7 mm
— Uncertainty from the trigger clock distribution: ~0.2 mm
- Uncertainty from two regular GEM chamber: ~0.8 mm
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Backup
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Fig. 1. Average pulse height as a function of drift time for
pions and electrons (with and without radiator).
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« Because the total number of found hit points are very concentrated. It’s
hard to say the tracklet slope resolution has number of found hit points
dependence or not. We would say the tracklet slope resolution has no
obvious number of found hits dependence at the region [16,20] (this region
has large statistics).
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T
electrons/cm, and APV readout sensitivity is 500
electrons at the input per ADC count. The
ionization gap width is 1.13cm and the total charge
record by the readout is 14404. So the absolute
gain = 14404*500/94/1.13 = 6.78*10%.




