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i T\/Iotivation

Why Micromegas a possible option
to TPC sensor ?
»Small ExB effect

»Fast signals

Outline

1. Overview/Motivation

2. Experimental Set — up »Self-suppression of positive ion
@ Beam test feedback & the ions return
- to the grid
3. Some Pr_ellmlna_lry Results| | Better spatial resolution
> Electron drift velocity >No wire angular effect
@ Pad response studies
@ Transverse spatial resolution

4. Summary
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“Overview: KEK Complex
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Conditions:
beam : 4GeV/c,T1r-
Gas Mixture: Ar+5% lsobutane

Maximum Drift Length =26 cm
E=220V/cm ,B = 0. 0.5 & 1Tesla

Gain = 10,000

Pad Pitch width = 2.3 mm

Readout plane:
Effective area: 100 mmx100 mm

Field Cage: cathode H.V.: =- 6 k\




Experimental set -up

Jacee M agnet
Inner diameter :

850 mm
Effective length:

1m

Readout-ALEPH TPC
electronics:

24 amplifiers with 16 channels
each digitized by 6 TPDs
FASTBUS FADC: 80ns time slice
Pre-amplifier: 500 ns
shaping time
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Fo0me rreliminary Resulits
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I_|u

E o -l:'l:l |||||||||||||
Eu_n_ [ ---------------------------
} l[ln 1] 0 o = = o &1 1 0 = = = = = @ = § = § = = 3§ &® = &®
A CfBoOoEnAM e fENdeCDNAA300E 0 N
(]
-3ni [] llllllllllll oo o o o oOooao o
-4u-|]_ u:.]u o oan 1] OO 0 = = g = § O« 8B O 10 1 o
_..;.[:I ...........................
-50 oO0}]ooosooaoao oo o oo
_Eu—-— l|] ------------------
7ol .[T—| .........................
I:III lllll IllllllllllllllI |||||| I:Illill
L] 10 20 30 40 50 'Elk [mm]
| Projection in Y 17167 |
i?m
E
rEoo —
150 [—
100 [—
50 —
0 | | | | | | |
L] 10 20 30 40 50 ﬁ& [m?r'_F_I]

| Projection in X 17167 |

— 0
E
Eao0 |-
>
20 |-
-30 |-
-40 |-
-50

-T0 [—

[ Event 17167 in 3D |

1 ]
100 150

zﬁuz L
|
a0 Euﬁmﬂ

0 o

Event Display at B= 1Tesla

/

Rosario L. Reserva, LCWS06@ Bangalore, India
March 9-13. 2006



Method: Drift time (80 ns clock ticks

meos | 1 1Me Distribution
+ determined from the maximum timet® | rotonTire
drift time bucket distribution on one E Mean 5234
pad 35 RMS  1.276
Average time Resolution for 4 HE
central Padrows = 5.907 + 30ns :
Add: “E
Trigger cable delay = 311+5ns 201
Trigger logic & TPD = 20ns 15F
Total Time = 6.237 +0.050 cm/ps c
Total drift length=26.08 cm E
5
be.am. at 450 g. i hes |n..flnn.|1nﬂ.lj. ETER RS PR P
scintillator counter| % 1 2 3 4 5 & 7 8 o
" Drift Velocity (Ar+5% Iso) =

4.181 +0.034cm/ps

( 220V/cm,P=1002 hPa & Temp=27 ° C)
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1INVJITIHICAL MUl InmiIvivuvuiIiIiuveo S— Time Distribution Padﬁmﬂma_m
scintillator counter 7oF _ rives 218
&b f_ RMS 0.8739
A 4 50;—
403—
J-Df—
zuf—
103—
Time Resolution @ B=0.5Tesla .,05..n...m%.nm..nnnnm....1....|.........|....
1 2 3 4 5 [+ Fi 8 8 10
Padrow 6- 5.946ns Time [is]
Padrow 7- 5.935ns Measured Drift Velocity (Ar+5%
Padrow 8 -5.942ns I1s0)
Padrow 9- 5.948ns Beam at normal incidence

Total Ave Time =
6.273 £0.050cm/us | |
...... In excellent agreement with
Total drift length=26.08 cm @

Magboltz Simulation:
Rosario L. Reserva, LCWS06@ Bangalore, India Vd= 4-173 + 0-016 lel.ls

V, = 4.157 £0.036cm/ps
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BMost Tracks are found out to cross in the middle padrows

BCharge distribution becomes wider at longer drift distance due to diffusion
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Method:
-Plotted QI/Q,,, against X

tract

X

pad-center

for different drift regions (N zbins = 15)
. Reject single & double pad hits
. Divide the plot into different X-slices
 Fit each slice with Gaussian function

« Plotted sigma vs drift length.
« The slope of the fitted track

spread is used to measure the
transverse diffusion.

Pad response (Region 13)

Mean x

Mean y

I RMS x
RMS y

Integral

0.00313
0.326
2.006

0.1873

2583
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] TraCk Segment Wldth
as function of Z

Width of pad response (All Rows ) | microbd, Arlsobutane, 0T, =07

C= 489+ 593 [um / fem . a0l 683+ 330 [um]
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i microM, Ar+lzobutane, 0T, p=0°
C,= 4892 593 [um /ofem), g 0= 683% 310 [um]
& microM, Artlsobutane, (15T, §=0°

C,D= INT4 503 [I“'“’“E]: “’H{ﬂ}: 7034 320 [um] .............................
] microd, Ar+lzobutane, 10T, =07 : :

€= 1895 14 [pm/ofm]. o (0)= 812% 65.1 [um]
H . T -

The fit of the slope for
large z gives a good
measurement of C,

.....................................................................................................................................................
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trk— segment = 00

trk- segment *

oy

The fit of the slope for large z
gives a good measurement of

Co
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C, fit
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Method:

& fitted by gaussian func

Sigma is plotted for different
drift regions

The Z-dependence of

Cd /sort(Neff)=69.5 + 4.12
= (Data). :

The residual is calculated &
DH

1 B0) = 154 + 22,3 (

Drift distance [mm]

Spatial Resolution

.

0,-

O

IN 4

D2

At lower z, the spread due
to diffusion is small com-
pared to pad-pitch.

Cd /sgrt(Neff) = 50.7 + 4.04

@ @0) =199+ 152

E Ddla —
SUTheoy o BEOSTE

Drift distance [mm]
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Cd /sart(Neft)=40. /+ 3.64

1 (0@ =134 £/6.2 (Um)

fmo7s o

Detailed talks on analytical formulation of resolution limi
to be given by K. Makoto
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0,(0)

measured

0,(0)
fit

oT

154 + 22.3

132 + 2

0.5T

199 + 15.2

127 £ 2

o (i)

1T

134 + 76.2

128 + 2
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= simulation ..by Khalil Boudjemline (Carléton Univ)
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Summary of Preliminary Results
T572 Beam Test : Micromegas TPC Beam Test @ KEK
June 22-July 1, 2005
(With 3-Pad Cluster in PR Analysis and & with Pedestal
Correction )
Cd Sigmapg(0) Cd/ Spatial
(umAem) (Um) sqrt {N_} Resolution
= o, (0)
B=OT | 480+593 [683+33.1| 69.5%4.12 164 + 993
B=05T 287 £5.93 | 703 +32.0 50.7 £4.04 199 £ 15.2
B=10T 189+ 14.0 812 + 65.1 40.7 £ 3.64 134 +76.2
MagboltzPr diction Mentecare-Simulatien
Diffusion Constant (Cd) Diffusion Constant (Cd)
5=0T 469 481 + 0
B=05T
+
285 285 +0
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o SUMMARY.

m Prototype Micromegas - TPC had been
successfully operated at KEK, Japan.

s Measured drift velocity Is in excellent agreement
with Magboltz prediction.

m At large Z, track segment can be approximated by
gaussian fit. C, Is calculated from the asymptotic
slope of the sqrt(Z) dependence.

s Measured spatial resolution as a function of drift

distance, i.e, o,(0)” 0(100)pm to few 100 pm with
variation in Z due to diffusion and pad pitch
contribution.
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