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" CERN Testbeam Setup

Silicon Strip
Reference Detectors
Diamond \
Silicon Strip Tracker TS
Reference Detectors \ I

Particle Track

L)

e 100 GeV/c pion beam e Slow Electronics (2 psec)
ENC ~ 100e + 14e/pF

e External tracking with " Strassbourg Tele-

scope e Fast Electronics (25 nsec)

e Tracking precision = 2 um ENC ~ 600e + 70e/pF
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~ Charge Collection

CVD Diamond Sensor, **Sr Charge Signal Distribution

35 Diamond Strip Detector in  1tBeam, Signal Distribution Ii“lt
— L — 2000 . Mean = 8000.07
@ . iy o UTS-5 thickness =432 pm |Rwms =4558.7
$ 30r UTS—5 q 2 1800
> - —o, pumpe 5 16001 Cluster Signal (3 strips)
25 F thickness 432 um F mean = 8450 e
r 1400 —
r electric field = 1.0 V/um 1200 most probable = 5260 e
20 a mean signal = 8330 e s Transparent Signal (3 strips)
F 1000} e
15 [ ) B C mean = 8000 e
- mp signal = 6000 e 800 most probable = 4760 e
100 600 -
r 400
5 200
: 0: Coo o b e b by ‘\ T’T’\ = =
o ™ Ll lon nno oo, 0 5000 10000 15000 20000 25000 30000
0 10000 20000 30000 3 strip charge signal [e]

signal [e]

o Test Procedure: dot — strip — pixel
e Source data, test beam data well separated from 0

¢ FWHM/MP ~ 1.1 (source) — Si has ~ 0.5

e ENC = 120 e, with 1.8 us signal peaking time
= Smp-to-N = 40-to-1
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" Recent Results with Diamond Strip Detectors

entries [ ]

Position Resolution

Diamond, Residual Distributions |
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Pulse Height vs. Tracking Position

‘ Diamond, Single Strip Pulse Height vs Position of the Track
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Spatial resolution ~ digital (Center-of-Gravity Method, ‘CoG’)

Under strip, little charge sharing = constant pulse height

Between strips, linear charge sharing

Optimize strip width for strip detectors, pixel detectors

Optimize position algorithm

70

60

50

LBL ATLAS Review
Mar. 11, 1999

ATLAS and CVD Diamond Detectors (page 5)

H. Kagan

Ohio State University



Ansianiun 9je3g oyQ
uedey 'H

6661 'TT el
(9 @8ed) sio1d232Qg puoweiq QAD Pue SY1LY MaIneY SYTLY 197

ejep aJow ‘Suluulq Jduly pas e

% ¥€ ~ puowelq
% 8 ~ UodI|IS

uiq/ine O 4oy (uesw /GNY) Alwaoyiun e
suiq wrl 00T X Wl 00T @

00zt 009 0
S04} [0Y0} /GL9Z
L 9 H

<

|IIII|IIII|IIII|IIII|IIII|IIII|_<"

~

9¢8 unJ ‘G-sIn

_/

SaIpniS Apwiojiuf) 3544
/,/




o

N
“ . Tracker with Fast Readout, SCTA128HC

/_

‘ Diamond Strip Detector with SCTA128HC, Timing Diamond Strip Detector with SCT128AHC Readout pre
80: — - F Mean = 50,0044

T ok © 600[— RMS = 31.2385
% o :ZJ - {_____Transparent Signal (3 strips) ____
§ 60 } 500 . mean = 50 ADC
2 C mp = 36 ADC
2] . -
g 50~ 400 . .
8 E - Cluster Signal (3 strips)
S 40 o
g 300/— thrsh. seed S/N = 5/1
[} — -
= 30 C
& F :
S 20— 200—
e F -
B 10 100/
™ C -

OfF—::: o

£ S L e ol el L ol
0 20 40 60 80 100 0 50 100 150 200 250
time [ns] 3 strip Charge Signal [ADC]

e DMILL/SCTA128HC (high capacitance)
e Signal peaking time: 25 ns

e Analog pipeline, 40 MHz readout
e seed threshold around 3000 e

e Preliminary results:
Stean/IN = 10-to-1,
Smp/N = T-to-1
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N
. Results from ATLAS/3 Pixel Detector

\I

Hit Pattern
RD42 Preliminary
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e Substrate size: 4.0 mm x 8.0 mm
# Pixels: 12 x 64
e Pitch: 50 um x 536 um

e Readout chip: radsoft (HP)
e Bump bonding yield at Boeing: 100 %

e 50 GeV/c m beam at CERN
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N
. Results from ATLAS/3 Pixel Detector

Observed Charge

o

(o2}
o

N
o

Observed Efficiency

Number per 200 ENC \

g 15F J( i
= r +
: " st
ot ' U
, 0 0 4000 6000
Charge (electrons)
070 5000 10000 15000
Charge (electrons)
e Columns 4 & 6 excluded (Iow th) e consistent with 3500 e threshold

Red: pixel tracker — unpumped
Green: strip tracker — pumped
Open: prediction — unpumped
e Threshold ~ 3,500 e
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Telescope x position (mm)
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Results from ATLAS/3 Pixel Detector

Spatial Resolution — Long Pixels
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Excellent correlation between beam telescope
and pixel tracker data!

Spatial Resolution — Short Pixels
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. Results from ATLAS/3 Pixel Detector

/_

Resolution — Long Pixels Resolution — Short Pixels
gsoo %
S 8
E Es00
600 |- o
g 5
3 éeoo
Eroo! >
3 z |
400
200 *
200 |
0 7 | | | | | | | M 0 I o f | | | | | 7 T
1 -0.5 0 05 1 0.2 -0.1 0 0.1 0.2
Large pixel resolution (mm) Small pixel resolution (mm)
e Pixel pitch: 536 um o Pixel pitch: 50 um
e FWHM ~ 500 um e Position resolution = 14.8 um

e Minimal tails (single hits)
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