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Run parameters

Number of runs

Run duration

Eqrife

Vgrid

Threshold

Temperature

Pressure

Oxygen concentration
Water vapor concentration

9

17 minutes

100 - 500 V/cm
—380V

515e™

295.9 - 297.0 K
1030 — 1029 mbar
654 — 1133 ppm
~ 4000 ppm
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Number of hits

Run 1069

2 —— T
= —— All chips ------- chip 1
S 1— ---- chip2 -==- chip3
L] chip 4

]

9

©

£

S

=z

e e |
20 40 60 80 100
Number of hits

Nik|hef

Kees Ligtenberg (Nikhef) Negative lon TPC May 18, 2020 3/12



Event display
Run 1070
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Drift time
Run 1069

4.7 mm

Hits

1800

1600

10.7 mm
1400
16.7 mm

1200
22.7mm 28.7 mm

J\\ J |
. P | A L | - P L M|
1 2 3 4 5 6 7

DY I
8 9

1000

80

S

60

=]

401

S

20

S

g
=
3
@
El
£,

Nik|hef

Kees Ligtenberg (Nikhef) Negative lon TPC May 18, 2020 5/12



Analysis
Global fit:

_ 2 _ 2
C1 exp <(Zl;1)) + f2C1 exp ((erlU)> + Choise (1)

207 20%

fit per run:
o ratio of Gaussian constants f,)
o ratio of mobility r

Per slice:
o standard deviations o1 and o
© mean ji
o constant ¢
o offset choise
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Drift velocity

Run 1069
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Mobility

Run 1065 — 1073
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Diffusion coefficients

350

T
= Transverse diffusion coefficient
4 Longitudinal diffusion coefficient
— D/\Egy = 2295 pm/Vv
— D/\Eqy = 2594 pmifv
— Dipermaf {Equn = 2274 piVv

300

250

200

150

Diffusion coefficient [um/Vcm]

100 7
50 -
ol Lo b b b L \:
0 100 200 300 400 500
Drift field [V/cm]
D 2kg T
thermal — )
eE
Kees Ligtenberg (Nikhef) Negative lon TPC

May 18, 2020

(2)

Nik|hef

9/12



Fiducialisation

4.3% of the hits in second peak at 500V /cm
Perform maximum likelihood fit using:

22 (zr2)2
s £ _\FR2)
cLep (2(03 i sz)) + f2cLexp (2(ag T zDg)> (3)

With values f, = 0.9258, r, = 0.0431, 09 = 0.159 mm, D; = 119pm/{/cm
fixed and fit ¢; and z
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Fiducialisation

Run 1073
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Residual of reconstructed z-position [mm]

Reconstructed z resolution depends on the number of hits
Clear bias which needs to be investigated
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Fiducialisation
Run 1073

zReconstructed-driftDistance:driftDistance
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Resolution is poorer for the shortest drift drift distance of 5 mm because
the peaks overlap
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