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Research project goals

Test if GridPix can successfully be operated in
a magnetic field

Participate in beam test at PS/T9 at CERN

Measure transverse diffusion and zero point
resolution

Measure energy loss beam test particles



Measurements Nikhef
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- Three gas mixtures :
helium 23% isobutane (Eg4.;, = 600 V/cm)
argon 20% isobutane (E ., = 600 V/cm)
argon 3% CF, 2% isobutane (E,.;, = 200 V/cm)

‘l, - Three different B field strengths (0, 0.5, 1 T)

- 100 triggers in a night




Measurements PS/T9 CERN

- Four gas mixtures :
helium 20% isobutane (Eg4,.;, = 560 V/cm)
argon 30% CO, (E,.« =470 V/cm)
argon 3% CF, 2% isobutane (Eg.; =200 V/cm)
xenon 30% CO, (Eg4.; = 1000, 1400, 1900 V/cm)
- Beam parallel or under 25° angle w.r.t anode
- 25 triggers per minute




Raw output

256 2B

1 # tcolurnn number) 256 1 # {colurnn nurnber) 256
j-'|:l||:| }'5I|:| ann 150 162.5 175 157.5 200

Nikhef, helium 23% isobutane, CERN, helium 20% isobutane,
B=0T, V,;y =-420V flat wrt anode, V4 =-440V



Raw data examining

e Drift velocity
e Number of hits per track

e Removing multipixel hits



Drift velocity

helium 23% isobutane

M

oas Edrge (V/cm) Udpift €XP (1] pisec) Uapifr Measured (e /psec)
Ar 3% CFy 2% IsoBut 200 7.5 4.3 £ 0.4
Ar 30% COq 470 1.2 1.2+ 01
Xe 30% COq 1000 / 1400 /1900 1.9 /35/5 1.9 +£02/344+£03/49+£05
He 209% IsoBut 560 2.1 2.2+£0.2
Ar 20% IsoBut GO0 4.3 444+ 04
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Hits per track

£as Edrift (E‘"F;ECIH) _R"rgrid (17) Nhits
Ar 3% CF4 2% IsoBut 200 320 24
Ar 3% CF4 2% IsoBut 200 340 50
Ar 3% CFy4 2% IsoBut 200 360 76
Ar 30% COq 470 430 21
Ar 30% COs 470 440 23
Ar 30% COq 470 460 50)
Xe 30% COq 1000 490 102
Xe 30% COq9 1400 440 63
Xe 30% COq 1900 460 101
Xe 30% COq 1900 465 121
Xe 30% COq 1900 470 132
He 20% IsoBut 560 400 H2
He 20% IsoBut 560 420) 5T
He 20% IsoBut 560 440 62




Multi pixels: cluster finding
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Analysis steps

Track finding

Track fitting

Goodness of fit test

Measuring diffusion

Measuring zero point resolution

Measuring energy loss



Track Finding: Hough Transform
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Track fitting

 Only to selected hits

e X2 in x/y, with errors in both
dimensions:

N—1 _ 9 track
Clap = 3 Wi—e—bn)
R 2 9 9
o ui T b0z,

* X*inR,/z




Goodness of fit
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Goodness of fitin z
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Measuring diffusion

pixel®

Entries
Mean x
Mean y
Mean z
RMS x
RMS y
RMS z

121
7.933
11.05
52.48
3.657
0.833
38.71

reSZ — | thz
12

measured hit

1]
[=]

3
L LR I

_ / ——> projected hit
residual

RMS (pixel)

>  found track

1 | I_I.-I I .ILI 1 II

o
-

o

] T
o
.

o

50 60
z (counts)



[=1)
[=]

RMS (pixel)

ha
[=]

3
L ML LR

=20

-40

I|II.-IIIII|‘_I_lI_'

o
-

=

X T
=
[+ ]

b=

5 ~%0
z (counts)

intersection




Results diffusion and zero point

uas Egrige (V/em) Dy exp (pm/y/em) Dy measured (pm/y/cm)  ozyp0 (pm)
Ar 3% CF4 2% IsoBut 200 290 138 £ 2.5 35+11
Ar 30% CO» 470 148 80 £+ 2 2447
Xe 30% CO9 1000 185 40 £ 8 30+15
Xe 30% COg 1400 103 134 + 3 23+11
Xe 30% CO9 1900 110 171 £ 4 17114
He 20% IsoBut 560 175 176 + 2 27+14




Diffusion & zero point

- Diffusion measurable - Zero point resolution

- Results obtained in measured with large
gas mixtures with error
helium consistent - Due to large erroron z
with calculations (count) measurement

- Not all measurements
consistent with
calculations



Energy loss

Track length known (horizontal tracks)

projected cluster

I projected cluster

~ found track

Is there a difference between counting projected clusters and
counting projected hits?
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Longer track
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Projecting clusters
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Conclusions

Removing multi pixel hits improves fitting
results, but reduces information on charge
deposited

Hough transform is very powerful, but can be
overkill in this case;

Only y?-fit very fast in terms of computing time;

May need another way to measure zero point
resolution;



Conclusions

e |tis useful to identify clusters for energy loss
measurement;

e With tracks of 25 cm length, particle
identification up to 4.40 is possible ; (In the
ILC tracks of 1.2m are expected.)
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