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,',',': LCTPC Collaboration

» Performance goals and design parameters for a
TPC with standard electronics at the ILC detector

Size ¢ = 3.6m, L = 4.3m outside dimensions

Momentum resolution [3.5T) {1 pe) ~T x 10 ‘5,-‘531:‘-.-';'1: TPC only (= 0.4 if IF incl.)
Momentum resolution (3.57T) 8{1/pe) ~ 2 % 10 5,-"'531:"-.-',-'1: (SET+TPC4+SIT+VTX)
Sohd angle coverage Up to cos == (.98 (10 pad rows)
TPC matenal budget m (LM X to outer Geldeage n v

re (L15Xg for readout endeaps m 2
Numlea of pesls/Linsebuockets ~ 110571000 g canleays

Pad size/no.padroas ~ lmmx4-6mm/~3N (standard readout)

Tpoine I T hverare oVeT Ligenpitive. Midlulo track ¢ angle)
Tpoing 1 T3
2-hit resolution n e

with MPGID

2 hit resclution i v
dE /dx resolution
Performance = 7% efficiency for TPC only (g > 1GeV /c), and
= 09% all tracking (p = 1GeV fc) |B3)
Backeround robustness Full efficiency with 1% occupancy,
simulated for example in Fig. 4.3-4(nght)

Background safety factor Chamber will be prepared for 10 x worse backgrounds

at the hnear colhder start-up
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ile TPC with MPGD

Cathode " Incident  Field Cage Anode: Amplification

g MicroPatternGasDetector
MPGD

' nc{t imited by E x B effects

SUFA PN o o
lonization Drift Readout
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®Two gas amplifications:

MicroMegas

® Analog TPC
with standard pad readout
(need signal broadening)
Digital TPC
with CMOS pixel readout
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i,IE R&D strategy JRAP0.

Three phases:

 Demonstration phase: using small prototypes
(SP) ®~30 cm; basic evaluation of TPC with
Micropattern Gas Detectors (MPGD) gas
amplification

« Consolidation phase: design, build and
operate Large Prototype (LP) at EUDET facility
@ DESY ®~1m

* Design phase: start work on engineering
design for final detector
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« What has been learned sofar during phase (1)

0]

©O O O O O O

6 years of of MPGD experience

Gas properties measured

Point resolution understood

Resistive anode charge dispersion demonstrated
CMOS pixel technology demonstrated (small scale)
Proof-of-principle of TDC-based electronics

LP operations have started

« Current and next steps during phase(2)
o 2009-12: continue R&D on technologies at LP, SP,

simulations, verify performance goals

o 2009-11: R&D on advanced endcap; power pulsing,

electronics and mechanics critical issues

o 2011-12: test advanced endcap prototype at high

energy and power-pulsing in high-B field

o 2012-18: design, build LCTPC
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,',',‘: Point resolution of MPGD TPCV.M@%

Special resolution and configuration/operation of MPGD TPC
has been studied using various small TPC prototypes
since 2000 in the LC TPC collaboration

Borkeky -"in:.'.llly sy
; /

Examples of Prototype TPCs

—.—Carleton, Aachen,
/ Cornell/Purdue, Desy(n.s.)
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Resolution X Total - 3.5T

DESY MediTPC

" 0167

= 0.14]

0.12}

resolution X [m

Gas: P5 (Ar:CH4/95:5)
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Some ‘SP’ resolution plots

In DESY 5T solenoid

g QAP e e
E piak ARCFANE0 (9532
5 : B=5T
= CRL]: .
8 qraf Micromegas +
a1zt resistive anode
-:|.1-:|; :
':I.DJ; ;
':I.I:i:l,:; 2 d -] | 19 12 14 15:
Z jem)
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LT

- Timepix chip + SiProt + Ingrid:

Timepix chip:
«256x256 pixels
epixel: 55x55 pm?

sactive surface:
14x14 mm?2

in Pixel readout

£56

1 # [colurmn number) 256

5 GeV e/
testbeam

150 166

182

193 214

« zero-drift resolution should be below 55 um

« allows cluster counting




_Freiburg: Timepix readout + GEMs lﬂnn |
= | 5 GeV e-beam LY
Si-strip hodoscope

|x? mdf 130.5 / 10
Ty .46 + 0.2545
| pt'nY  5206+5.788

AFCO,

N oy pguns™ = 11

Tipaank ]

B
V.1
Trigger
(scintill.)
& Si-

telescope

1 3 X L I:I}rift ﬁils;ancﬁ_; [mm]
TI?',JIE vs.. ToT f_ﬂr F..mgle Plxds time deviations of clusters
asymptote 75| from mean l. Take TIME at
" correction e S i O™ (7-79:0.48) s cluster centroid
= &  10counts] | » 2] 2. Correct with TOT
w o i
R + g 1= at same position
s ._ | i
o [R5 by 3. Determine mean
0N e | by, e of corrected TIME
I:mml'- = ice 120 ] ] e B0 fre) - - - . 3 4 - b - 1 )
o Sl T values 1n an event
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,',',‘: Consolidation Phase

* Design, build and operate a “Large Prototype”
(LP)

* First iterations of LCTPC design details can be
tested

» Larger area readout can be operated

* Tracks with a large number of measured points
are available — analysis and correction
procedures
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. ' .
,-,5 LP test facility @ DESY
Pixel beam telescope Si strip detector
(EUDET) (EUDET/SILC)
e I — il
Field cage & ] " fr— 2 | (LC TPC/Cornell)
All Mechanics r = y H " ——
(EUDET: DESY) : 4 '_ D!fferem MPGD Detector
L - | . Modules
Gas system
(EUDET:DESY) |
Test beam {DES?}
DAQ & Monitoring
(EUDET) / \

Three types of Readout electronics
(EUDET:CERN, Lund & LC TPC (Altro), Saclay (T2K),
Rostock (TDC, HERA-B),

Magnet: PCMAG
(LC TPC/KEK,CERN)

-

GEM, MicroMegqas, Pixel
LC-TPC, Saclay, KEK, Bonn,
NIKHEF,...

Cosmic trigger
(LC TPC: KEK, Saclay)

Software development
(EUDET & LC TPC)

T. Behnke
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ile TPC with MPGD

A. Sugiyama
Saga Univ.

LC TPC \
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Readout electronics
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e & test beam LT
@DESY |
 PCMAG

e-beam REINFORCEM
SHIELD SUPCRT (R-2XI1S) | il
« COIL SUPORT (Z-AX1S)
COIL SUFORT (R-AXIS
; rLl | SHIELD SUPORT (Z-AXIS)
i L SHIELD SUFDRT | -
——— : = (R-AXIS) | e
| T == - T} colL suPoRT :
| k (Z-8X5) |
r——y) |
I"’.
]
3 TPC 1% g
R =t} =
g 1= |
Ve /™2
; I \ sJm
LHe RESERVOIR 1.58
3 T 2500 1.27
e 9.984
I u?:';f 0.703
| BRAZED ALUMINUM CORRUGATE CORE PANEL | o AR
w fa
2145 exponed from
{ CST EM-Studia
- 2225 1
2263
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Radiation Length: 1.31% of X,

N H Kapton
i [l Nomex
¢ Honeycomb
B Il Copper
O Epoxy
[0 GRP (70:30)
d,side. E [ Kapton
:V 2 B .ﬂm’;m Nomex HoneyComb
\% ) r | O Auminum
B Copper
I | @ Epoxy
Dmpcmﬁy
D Kapton: £
L 12.5um £
w3y
| = i ©
et i R ——1  Kapton: ™
125pm
Kapton:
75um T
GRP layer:
300 gym

Diameter: Inner 720 mm Outer 770 mm
Wall thickness 25
Length 610 mm
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il LP-TPC Field Cage (FC

4 ©_WINKELDOZ — X
- BOHRUNG KLEMNOO1 w
Gomessan Winkel = 8.01

Solwert  Winkel =900

Aow Winkel = 0,01
Toleranz  Winkel = 0.50/.0.50 % M_BOHRUNGKLENOOZ

& ©_WINKELDO1

Gomossen Winkel = 45,04
Soltwert  Winkel = 4500
Aow Winkel = 0,04
Toleranz  WWinkel = 1,00/.1,00

I C_RECHTWINKLIGKEIT

Gemessen Rechiwinkhgket = 0.35

@ ©_KOAMALITAT

Gemessen Koaxialitat= 1,11
Toleranz  Koaxkalithl = 0,05

-~ ©_BAUTELLANGE

// ©_PARALLELITAT

Gemessen Parslleists 1,15
Toloranz  Paralloigit= 0,10

Gemessen Linge = 61045
Solwert  Lange = 61000
Arw Lange =059
Tolwmaz  Lange = 1,004100

Dalapoints on Ancds side = Diata poinis on Cathodeside -+
Flain e 2 fmm] Plan it
Chirglndfa 131 si0.25 - Chirandf= 115

w102 -
Sl0i5 -

waan |

s s1sz
Dtz parts gn Ancde mds - F
St Al ary=0
. [ELEN . E
N | sl s
aaf Lt \ e eyl F
T - s1ez TR E
i b - P r
gun b A= w PR, e F
— - vt L i Tadus
[ ey iR S oo ] s F
W e nyr T T A Ui 4 T een bt e E
ST T TGERE T H 4 A b AN gtAtrres - s | + *
ety + SRR 4t 4 b dernae C
et Rt B e e +® 4 EnEnn C
R R St S Tl 3 F
aan e LY e s T T
At F ba s Y e F ]
e B pu % e F E
+ 1T E R
EX] w8 -
400 -200 -z00 -100 L] 100 200 300 400 <00 -304 -0 -100 @ R a0 =0 20 mz s - h - s ot o o=
 [m] * jmm]

Parallelism Cathode/Anode 0 = 0.110 £ 0.003 mm
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ile LP-TPC Endplate

L] L] & ] ® ] & ] & L] ® L] - L] e.-; L] ® [] & L] & ] ® L] & ] & e ® @ =& @ ® @8 @ & @ & =

Endplate:

e Aluminum
 Accommodates seven detector/
dummy modules

*d= douterFC =770 mm
* Modules have same shape —
interchangeable .

GEM+Gate

] L] ] L] ] [ ] & ] ] L] ] L] [ ] @ o ] L] & L] ] '] L] [ ] & L] ] & & @& & @ @ @ @ ® @ @» @



Endplate:

e Aluminum
 Accommodates seven detector/
dummy modules

*d= douter,FC =770 mm
* Modules have same shape —
interchangeable

* Modules curvature according to ILC
TPC (R = 1430/1600 mm)

] L] ] L] ] [ ] & ] ] L] ] L] [ ] @ o ] L] & L] ] '] L] [ ] & L] - & @& @& & @ @& @ @9 & ® @& @






,',',‘: MicroMegas

Surface resistivity ~1 MO/O

Afirst ‘bulk Micromegas’ panel (without smasssssse ~

resistive foil) and a second, with a LT TN 5
resistive carbon-loaded kapton, have bl s
been produced at CERN %E?wa N '/
(Rui de Oliveira) NN\

Module Back Frame
(D. Peterson)

MicroMegas for LP:

24 rows x 72 pads
Av. Pad size: 3.2 x 7mm?

L

}
Detector side e

i kel 5 Module Mounting
Rracket (I Peterson)
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,',I,‘: LP - ichGaS
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) MicroMegas:
IIHII i

i ' electron event with
" | B=1T

mu [
gL CAmnrnn
(1110 DT | B [
[ | I P
[ I L ||
| rm

i i

| |
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,','E Drift velocity measurement i

* Measured drift velocity (Eg.i¢s = 230 V/cm, 1002 mbar): 7.56 + 0.02 cm/ps

« Magboltz: 7.548 + 0.003 for Ar/CF,/iso-C4H;,/H,0 (95:3:2:100ppm)
10

9

8

Drift time (us)

] ] ] ] | ] ] ] ] | ] ] ] ] | ] ] ] ] | ] ] ] ] | ] ] ] ]
DO 100 200 300 400 500 600
Z (mm) arbitrary origin

David.Attie@cea.fr TILCO9 - Tsukuba24 April 18, 2009 24
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200

150

100

50

-100

Displacement / vertical straight line (um)

-150

oo b i
0 4 8 12 16 20 24
Pad line number

- rms displacement: ~9 microns

David.Attie@cea.fr TILCO9 - Tsukuba2 April 18, 2009 25



in Drift Velocity vs. Peaking Timel
,L-bf data

* For several peaking time settings: 200 ns, 500 ns, , 2L

" Edr‘iﬁ' =220 V/Cm " Edr‘if‘r = 140 V/Cm

= V" = 76 um/ns = V"9 = 59 um/ns

73.59 £ 1.45 (STD 200) ; ; C e  58.06 0.19 (LOW 200) ;
76.69 +0.16 (STD 500) v ®  58.84 +0.24 (LOW 500) ; v
76.43 £0.18 (STD 1000) | e fross . 58.62:+0.23 (LOW 1000) :

76.25 + 0.15 (STD 2000) : 3 v 58.54 +0.24 (LOW 2000)

220 i 3
250_ .................... .............................. ............................... L v

200

4> H O

Time bins
Time bins

180
160 2001~
140/ e | = | |
156t T | — ,,,,,,,,,,,,,,,,,,,,,,,,,,, ol . R—
e s
e T T A7 W UM SR o

60[

T T 1 I 1T T T

!

a0 50

=1 | | | | | | | | | | | | ; | | | | | | | | | ‘ | | | | | | | | | | ] | | | | | | | | ‘ | | | | ‘ |

10 20 30 40 50 10 20 30 40 50
Z (cm) Z (cm)

David.Attie@cea.fr TILCO9 - Tsukuba26April 18, 2009 26
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Determination of the
Pad Response Function s

* Fraction of the row charge
on a pad VS Xpqq = Xypack

AmpINorm

0.8

04

0.2

(normalized to central pad charge)

—~>Clearly shows charge spreading
over 2-3 pads
(use data with 500 ns shaping)

« Then fit x(cluster) using this
shape with a x? fit,
and fit simultaneously all lines
to a circle in the xy plane

David.Attie@cea.fr

DeltaX

hPRE

Mean

0.8

0.6

0.4

0.2

-IITIIII]TII'III|III|I

1 —+'_":-“—::f"' 1 i 1

RMS
RMS y
%2/ nd
gam2
del

Entries 42484

0.02849

Mean y 0.3782

2341

0.3359

f 954.5/82
7.067 + 0.000
9.474 = 0.000

| Il 1 | 1 1 1 | 1 1

== 1

+

-4

2 0 2 2
Xpad ~ Xtrack (mm)

TILCO9 - Tsukuba?/ April 18, 2009




- _ yanD
iln Residuals (z=10 cm) &0

‘ ResoRow05 ResoRow(6 ResoRowl7
Entrias 5180 Entrios: 5140 Entrios 5140
8 F Maan LO004STE n E Moan 0.0005265 8 Moan 0O00EaT
[ - i [= + C
= BMS o116 Lo 6 AMS o.i17a Sﬂﬂ — AMS iz
gun:_ r'ow 5 ¥ ot T2RE/T3 g C r'ow ‘|-l 5 F et 3w a7 8 L row 7 x° It 2683/ 17
700 :_ Conatant 5847 148 B Conatznt 264 1.0 Conatant S387 = 10.9
F Maan 0.002116 = 0000501 500 C n Moan  ~{0L.0OO7TSE: 0.0010608 500 - Moan 0000715 = 0.001028
E Sigma 0.D5E4E = 000122 - Sigma 007218 = 0.000E Sigma 0.O7131= 000101
6001 k - r
E 400 400 -
5005 - -
a00F- 300 300~
- 200 200
2001 r o
= 100
100 L [
PSR O P BTN - 7 RN Lol ) S I P N L, Ol P P ok
-1 08-06-04-02 0 02 04 06 08 1 -1 08-06-04-02 0 02 04 06 08 1 -1 08-06-04-02 0 02 04 06 08 1
residual / mm residual / mm residual / mm
ResoRow08 ResoRow09 ResoRow10
Entrios 5140 Entrios: 5140 Entrios: 5140
Bool aan 00006735 a8 F Moan -0 000954 B00 - Moan ~0.001434
= - = r = r
s [ AMS o.1z83 s [ 9 AN aiied s [ s B1144
8 C r‘ow 8 et 4028/79 %0‘]'_ r'ow < ot 2023176 8 C r'ow 10 ﬁ «F Pt anair2
500 Constant 4867 = 106 r Constant BOT 4= 10.3 500 C Constant 453.4= 101
C Maan 0002452 = 0.001138 Moan 00013222 0.001063 o H Moan -0.001263= 0.001121
C Sigma 0.0TETT = (0N 25 C sigma 0L07 562 0.0011 H Sigma 007748 = 000113
a0 e 400~
300~ 300~ a00
200[ 200 200
ipg 100 100}
[ o L

-1 -08-06-04-02 0 02 04 06 08 1 l]—1 -08-06-04-02 0 02 04 06 08 1 -1 -08-06-04-02 0 02 04 06 08 1

residual / mm residual / mm residual / mm

* Lines 0-4 and 19-23 removed for the time being
(non gaussian residuals, magnetic field inhomogeneous for some z positions?)

David.Attie@cea.fr TILCO9 - Tsukuba8 April 18, 2009 28



-1 - 10 Fnn
[ | — O Ol ®
HH Residuals (z=10 cm) il
Row(6
E - row 6
* There is a residual bias of s . . . 4+
up to 50 micron, with a 8 E| b T T T e T j{ 4
periodicity of about 3mm. o J(
A L lxtrlewk.(ml?ln}
Row07
* Unknown origin: E Bl row 7
© 0.1
- Effect of the analysis? 3 BT L e e e o
’ & M T e e T e
* Or detector effect: s
u |DI”C(I"S:> = ':° s g xtracktml?ln}

= Inhomogeneity of RC?

2

Residual (mm) |2

_|_

o row 8
0-0: - +—|—_|_|_ _._—|—l-|- _._—|—+—|— +—l—++ ++_|_F|-+
+

xtrack ( an‘!
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,','f Spatial resolution at 1T

Shaping 500 ns

C 72/ ndf 7.273/3
- | | % 45.83 = 6.434

""" | Negr 23.31-2.014 |77 A |

-t
=
o

Resolution (um)
— —
o N
o o

e e e S

______ - 2
40~ ) Cd .7

20 Ners

5 10 15 20 25 30 35

* Resolution (z=0): oy = 46+6 microns with 2.7-3.2 mm pads

« Effective number of electrons: N ¢ = 23.3+3.0 consistent with expectations

David.Attie@cea.fr TILCO9 - Tsukuba3dApril 18, 2009 30
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,',l,f Readout Electronics

€>
0

/4
N\

=

Three-fold readout electronics:

e ALICE based:
new PCA16 amplifier chip + ALTRO chip (EUDET &
LCTPC)

e T2K based:
AFTER electronics for T2K TPC (CEA Saclay)

e TDC based (University of Rostock)

AFTER electronics for MicroMeGAS (resistive anode readout
ALTRO and TDC based electronics will be hooked to the GEM detector modules
(connector compatibility)
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,','E Double GEM modules &

GEM module

conceptual design

minimize insensitive area pointing IP between modules ( limited frame )

28 pad raws (176/192 pads/raw)
~1.2(w) x 5.4(h) mm?
staggered every each layer

Bunch of tiny connectors
(40 pins) 161 connectors

all other space for HV supply

+ Back Frame Total 5,152 ch/module

Gate GEM (14um thick) will be on top of the module — |ater in 2009

32



,"[5 __ Double GEM

About 3200 channels readout
electronics (Altro/Alice)
CERN&Lund

(10000 channels later in 2009)

33



/[
HH Double GEM modules

2 data taking periods: Feb. 1st — Mar. 61" 2009
Mar. 23 — Apr. 8t 2009

At the beginning of 2nd period of beamtest

we could see hits over 3 modules

We have to give up module 6 =
after problem of drawing current

Data taken at 2nd. 2 modules alive

34



,',',‘: Pad response function
Z=2§50mm, Row 18

1 qx18
Normalized Charge <\ Entries 3471 \ Entries 2812
i [= Mean x 0.03049 1 > Mean x 0.04488
= ‘ Meany 0.1619 = s Meany 0.3215
0.9/ % RMSx  2.402 0.9/ @ RMSx  1.126
2 o Q RMSy _ 0.1066 £ . RMSy 0.2478
0.8~ A 0.8 N

0.7 0.7—

L f_ '\\’@ 0.6 %— ‘\\®
0.51; @ 0.5 @
0.4 QK 0.4 :QK

0.3:— 0.33
0.2F 0.2f
0'13. . 0.1
qf...l.-l..,J-.'-....|...|...|.-.|,..I,.- N
=10 -8 -6 -4 -2 0 2 4 6 8 10 X[mm] 9[{) -8 -6 -4 -2 0 2 4 6 B 10

Pad Response | A Pad Response | \\

Row18 Row18

8 p | I ;i 8 K : z
£ = @ ‘‘‘‘‘ (0) = 460.131=16.0551 [um) E‘ : @ j 0, (0) = 4180271 68479 [um)]
.g 7 O\Q C,, = 303.293+ 108467 [umAKT] .g 7 ~ Q C,, = 101.61220.372203 [umAfem]
i T = 9 é\\
- *
5| @\\ - i i 5 \ - |
: K 2\, (0)2+(C2) 2 et i @
E o :
= o : 3=
£ - : -
2 Z" N L) 2 E ST I
E l._.—"‘. : : Ux =\II GI’R(O)L}{CE) z g
1= i i : 1 : ' .
: i i i i i g T'T."‘Tni
00 100 200 300 400 500 Uﬂ 100 200 300 400 500
Drift Length: z [mm] Drift Length: z [mm)]
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0°=00°+Cp°zZ

from Data
Dif fusion constant B=0T B=1T
Co [um/Jem] 303 102
error 1 1

Comparison to MagBeoltz and result of Small Prototype
Peints means MP-TPC results.

1000

S
S

n
)

100 = “R\_LLI}P/ i

Transverse Diffusion[pm/em]

— Drilft Figld[V/em] |
10" 10° 10° 10
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H [

HH Resolution vs. drift length

Residual: ¢2= g2 + Co? z/Nuss

| Geometric Mean I |_Geometric Mean I
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These first results are quite encouraging; now
the real LP1 study starts:

« Systematic study of resolution
o In (x,y) and z
o Dependence on position, pulse height, drift distance, angle

« Gain uniformity

« Cross talk

« Momentum resolution

« 2-track separation

« Tracking under non-uniform field

« Tracking and analysis over all modules
o Effects of module boundaries
o Momentum resolution
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Support structures:
 TPC
« PCMAG

F. Hegner, V. Prahl, R. Volkenborn, DESY
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,',',‘: Si Envelope

2-Sensor Module Wire

Bonds

1-Sensor Module

Carbon Fibre

TEC-R2

Hybrid
Intermediate
Pitch Adapter Ceramic
Sensors TEC-R2 Pitch Adapter Support

* first setup: only 768 channels can be read out
» the readout sensitive area is reduced to 38.4 x 38.4 mm?
(only the intersecting readout area of the two modules on top of each other is
interesting)
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il Eyrther Tests: CERN GEM

3 GEMs Dummy 3 GEMs
GEM gate \’

e \ l.
\ | " | | |

3 GEMs + pads
Current idea:
3 standard GEMs
140/70/60
100 cm?
2 mm spacing between

GEMs

pads: 1 x 4 mm?

TimePix

45

J. Kaminski, Univ. of Bonn
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ile Further Tests: TimePix 181

With MicroMEGAS (Saclay-NIKHEF)

@Blans of module for LPTPC
with GEM/TimePix readout

To be inserted
in place of a . .
standard panel gas ampllﬁcatlon: anode plane
in the LC-TPC
o Prkdyoe 3 standard GEMs GEMs
(60/70/140)
readout plane
transfer and induction gap: quad-boards
Imm reinforcement of
anode plane
readout: 2 Quad-boards redfeame N
(4 TimePix chips each) T -
GEM with
__plastic scr ew_‘_ﬂ‘spaucr single sided frame
— —_ TimePix on '.1
quad-board universititbonn
‘red frame’ reinforcement/cooling 2

P. Colas, CEA Saclay

J. Kaminski, Univ. of Bonn

42



a0 Further tests for Micromegas :gm

In 2008 with one detector module

i~
ok N

) 4 chips
Vire bonded

] 0

Compact the electronics with " ,
possibility to bypass shaping ﬂ Resitive technology choice

David.Attie@cea.fr TILCO9 - Tsukuba - April 18, 2009 43



bration Setup

Laser Cal

DESY UV Laser

44



'.'I E Summary & Outlook *l\ﬂﬂ%«:

v" A Large Prototype of a TPC has been built and is being
assembled/tested/commissioned by the LCTPC collaboration

v Two MPGD technologies are being tested:

» Micromegas
+» GEM
First (preliminary) results presented

v Infrastructure for Large Prototype has been constructed
v" e test beam (DESY) in conjunction with PCMAG (1T magnet)
v" Continuation with different configurations

v Advanced endplate discussions (both on mechanics,

electronics, cooling) have started
45
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backup slides
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Photo-electron calibration system tests

/4
N\

» The laser light delivery system for the photo-electron
calibration system will be shipped to DESY this month

s 1439

rrrrrr

Tlgwe i Cunpones o0 e caliDpasion syseeEs wlilel will e placen oo e laser Elle, LI exiie s
laser at [1] [the laser i= not pressnt in the phota], passes throngh o collimator that eliminates exeesa light
F Y I P ) | el i D ale  Les o O . PR Sp— (UrI— Y [ RN FPRN | IR [ L (U

a r O n {000 iae 18567 (£, Tellscis ol the fisl DOiroT i3], Ahd Passes a DPAMSpUTTEr 4] taal divides toe Goat mio
hranches that pass through a beam hlocker system [5) enter a lens (6] that foruses the hight onto the fare
of the red I'il'-mnrt'ri-' cahles (T, which 7t followrs ta the TPC,
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,',',‘: Readout Electronics: ALTRO l
PCA16:

1.5V supply; power consumption <8 mW/channel
16 channel charge amplifier + anti-aliasing filter
Fully differential output amplifier
Programmable features

signal polarity

Power down mode (wake-up time =1 ms)
Peaking time (30 — 120 ns)

Gain in 4 steps (12 — 27 mV/fC)

Preamp out mode (bypass shaper or not)
Tunable time constant of the preamplifier
Basically pin-compatible with PASA

The test set up with a fully equipped front end toard ] 2048¢h,16 FEC

Data in/out

meters
away
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,",',‘_,’ Readout Electronics: AFTER °L

AFTER Main Features

+- No zero suppress.
+. No auto triggering.
4+ No selective readout.

Mzin features: = Slow Control
* Input Current Polarity: positive or negative - Power on reset
= 72 Analog Channels +« Test mode:
- 4 Gains: 120fC, 240fC, 360fC & 600fC calibration or test [channel/channel]
- 16 Peaking Time values: (100ns to 2us) functional [72 channels in one step]
= 511 analog memory cells / Channel: - Spy mode on channel 1:
Fwrite: 1MHz-50MHz; Fread: 20MHz CSA, CR or filter out
LCTPC meeting Oct. 10, 2007 E. DELAGNES .
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il Readout Electronics: TDC 147

Sm (max. )
-+

0y zelll. Front-End Electronics

ASDQ-boards (“Barcelona”) Cable pitch

adapter

Flexible Flat Cables
32 channels

Board size: 30 mm x 100mm?*

Boards will be installed directly IV Distribution box
onto the endplate. (power pulsing 7)

TPC signal processing with Time-to-Digit Converter

lllllllllll

Amplitude Amplitude '
fl it
[\ g
n/ Y (A 2o Em"!;[-\--- Test_mam area Pﬂwe‘r E
il - 4T - Keharge) " SHPP]JBS &x
Mk m =
! coGumng f Time ! leading edge tming | Time

* The time of arrival is derived using the leading edge discriminator.

+ The charge of the input signal is encoded into the width of output digital pulse. A. KaU.kher, Univ. Rostock
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ile\ pTPC Field Cage (FC) 4670

Summary:

 Parallelism  §=0.110 + 0.003 mm

« Skew angle of field cage 1 mrad(20% error)
Offset anode - cathode: (540+40)um

 Flatness of anode / cathode surface ~35pm

N i =
S8 ,® Preliminary S
g
ﬁ 3

-9 C
- [Ezg B
T 225 . [E] o5 |
375 /175_
B D [ (=

0 1[‘)0 ZII]U 360 460 5&0
Z [mm

P.Schade, DESY
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0 . 60 Q . 60 0.
all electrons” “pions

*Using 1 cm tracklength
Electrons:

Avg=27.1/cm rms=6.3
Pions: 21.0/cm 4.8

Electrons:

Avg=28.4/cm rms=1.2
Pions: 21.0/cm 1.2
*Using 25 cm tracklength

4.4 o difference
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