id State Detectors

e Overview of over 40 posters in 20
minutes

e | will cover “Ultimate goal remains a massless, cheap,
infinite granularity, 100% hermetic and

The LHC experiments efficient, infinite bandwidth, long lifetime

Their upgrades detector”

Radiation hardness issues
e Valerio will cover other challenges

“Ultra” precision detectors for ILC and
the super b-factories

D. Bortoletto, Purdue University
And Valerio del Re, Bergamo
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Candidate =E,*° event with 3

HC experiments — SigetiiilnAtis

e The LHC has been working
spectacularly well.

Operation at 50 ns bunch crossing and
peak luminosity of 6X1033 cm2 s
leads to average pile of =25

The LHC tracker and vertex detectors
have been running now for almost 3
years
At the core of great physics
performance
We can derive lessons for the next
generation of trackers and vertex
detector for hadronic colliders

radiation damage
pileup
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LHC detectors operation experience, per
Jliation damage e

ATLAS Silicon Microstrip Tracker Operation and Performance, P. Lundgaard
Rosendahl

Track and Vertex Reconstruction in the ATLAS Experiment, F. Meloni

Neural network based cluster creation in the ATLAS silicon pixel detector, K.
Selbach

Advanced Alignment of the ATLAS inner detector, J. Stahlman
Beam Conditions Monitoring in ATLAS, A. Gorisek

Status of the ATLAS Pixel Detector at the LHC and its performance after three
years of operation, A. Favareto

CMS Tracker Performance, P. Merkel
The CMS Tracker Alignment in pp collisions, A. Bhardwaj

Status and Performance of the Diamond-Pixel Based CMS PLT Luminosity
Monitor, D. Hidas

Performance of the LHCb VELO, D. Dossett
Monitoring radiation damage in the ATLAS Pixel Detector, M. Cooke
Radiation Damage Effects in LHCb VELO operations, D. Dossett
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The upgrades and-the development of more——

tadiation hard sensors

Planar Pixel Sensors for the ATLAS tracker upgrade at HL-LHC, C.
Gallrapp

Hybrid diamond pixel detectors for the upgrade of ATLAS, F.
Huegging

Test-beam studies of diamond sensors for SLHC, L. Uplegger
3D-FBK pixel sensors with CMS read-out: first tests results, M.
Obertino

Silicon sensor alliance: radiation detector development for the LHC
upgrade, X. Wu

Comparative Characterization of Pixel Detectors at Very High
Fluences - Diamond versus Silicon, N. Wermes

Novel 3D micro-structuring of diamond for radiation detector
applications: enhanced performances evaluated under particles and
photons beams, B. Caylar
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Peter Lundgaard

Ros hl
Performance , S,

Jonathan Stahlman

(\\ > ) ' Andrea Favareto
David Dossett Y N

4 EXPERIMENT
e The typical configuration of SCT
modules with 99.3% of modules in
operation
Only 30 modules missing because of
Leaking cooling loop in end-cap C
A variety of HV and LV errors

Unexpected failures of o-detector
optical transmitters (Tx plugins)

Table 1

ATLAS SCT Configuration May 2010

Disabled Readout Fraction
~ o . ndg ap A Barrel | l|||...l'( w1 |

Components (“0)

4||;

J
N
o

Self image of the VELO sensors + e
RF Box using hadronic vertices Detector Region
from Beam-gas events
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]’. EXPERIMENTI I Peter Merkel

e \ertex I — BEN ° Average pixel hit efficiency is
reconstruction

in high pile-up

Y oo

" It depends on the
instantaneous luminosity, the
trigger rate and beam
background

2010-2011 Collisions Data, ys = 7 TeV
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er Perform C_ATEAS

— L EXPERIMENT

dE/dx resolution 12% with 3 pixel

e Good primary vertex finding hit
its

efficiency and resolution are essential

to physics using the busy LHC Application of pixel dE/dx in the
collisions. The luminous region in search of new particles (high mass,
CMS is ~5¢cm in z, containing an long lived) such as SUSY colorless
average of 8 (15) pp interactions for states composed byt stable quarks
2011 (2012) data taking conditions. and gluinos

Primary Vertex: Z-resolution vs. number of tracks

—— Data2011A_Jet

\'s=7 TeV —=—  Data2011A_MinBias

Vertex

[=2]
o

Primary

»
o

L2 Yy
000040000000 800040000000

N
o
ND o N W DA oo N

o

40 50
Number of Tracks
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300 pym
o
Q
o

Changes in
depletion voltage

VFD [V] fur d

‘ —_—_—
n-type FZ - 7 to 25 KQcm
n-type FZ - 7 KQcm
n-type FZ - 4 KQcm
n-type FZ - 3 KQcm
p-type EPI - 2 and 4 KQcm

v n-type FZ - 780 Qcm
o n-type FZ - 410 Qcm
n-type FZ - 130 Qcm
n-type FZ - 110 Qcm
e n-type CZ - 140 Qcm

Changes in leakage _ ® ptype EPL- 380 Qerm

0 ‘ w ‘
current 10" 103 10 10!
(I)eq [Cm_z] [M.Moll PhD Thesis]

AL/ V [Alcm?]
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David Dossett

The n-on-p sensors also see a drop ¢ |, Using the FE-I3 chip
ea

Mark Cooke

WATLAS

2 EXPERIMENT

in EDV before increasing at a much

lower fluence than the n-on-n.

;_ ATLAS Preliminary Pixel Detector Modules

Effective depletion voltage

F - Barrellayer 0 — Prediction

-o- Barrel layer 1 — Prediction

I~ -eBarrellayer2 — Prediction

Al /Volume [uAlcmy @ 0 C

|I\I|\II|HI|I\I‘\Ill\ll[lll‘\lll\ll

- .

— oLl

Integrated Luminosity [fb°
—=&— Initial EDV < 45V

»

TLAS Preliminary
Pixel barrel
D:

—&— Initial EDV > 45V

CQ

Common inversion
point at ~1013

1 MeV neq fluence,
in line with
expectations.

Daniela Bortoletto

ata Prediction
elayer0 ==x1c f

=+1c § )
=+lo f=

1 MeV n,, fluence

No

dependence
on the initial
EDV after type o T 4000 6000

. . Integrated Luminosity [pb™]
inversion )
| ek from power supplies

\
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Y

Al [WACM™] @ 0C

T
(]
3

<
[©]
=
\]

‘II\‘H\HIllH‘H\]II\‘\H

PM 2012




Christian Gallrapp
Ales o La Rosa

Planar silicon-sens HC upgrade

CAD simulations combined ,
with measurements of the cdge | < guardrings
dopant profiles are favored HHHHH

1)

@ @

methods to understand and i } o
to optimize the sensor RS ) €

[© @I

: 7 7T
: -
1

edge pixel

behavior.
Optimize pixel size, pixel
implant and bias ring

e Reduce edge area

* Recover hit-efficiency by increasing the bias voltage
* Charge multiplication in planar detectors

* Planar n-in-p as future sensor tech.
* Excellent candidate for large volume
. 15 : ! I B . .
L)1, ool e  Single side processing =»reduced cost

1010 N, e proton iradlated

&

\
\
| 1 ::. :g::nmcm'zproton !rra:!ate: Em e SRR :
n-on- n | 40107 n,, cm proton irradiate = . PN b
E ‘ 5.1u“n,qcm"neutronirradiated(FEirr.) % . ::Z's wilo I ! ]
B i 2040, cm® neutron inadiated (FE i) S 12 B 3
[ | gl = 15 - - ’ 3
JE LA St nentnetonimdted FE)OESY) O 40| t:z' -or-p 4 4 I H-" b
RN S v S O IO D = ]
? 7] "V“““[ " % 8 n-in-n ®=5x10"* i L l T i t | I .
olage 5} N i : i
— [®]=nq/cm i i
S C ® ¢ + : % i d @ *‘i ‘ ]
s é i 2 I : ¢ .
R—  p——— Ty Yy “TSp——— insansam R ———— IR Sea—— and]
AN A - FE. Thrshold]

200 300 400 500 600 700 800 900 1000
Bias Voltage [V]
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M.M. Obertino

Comparison of nd diamon

I o Pixel Telescope at FNAL based on
CAPTAIN DAQ system

L B B B W

BT
vvvvvvv 60912345
WPV 1335040460320
Moo 35330406-4 5580008
I Ot a Gsigma 2424 =559

450~ T T T T

e 3D from

350|

FBK-1E at |
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20V s ~13.3 ke-

Land Podporystad R AL
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' e B ::z:

| 500 pm thick
| CCD ~1727pm... =

we| | 3400 €-.
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B 10000 20000 30000 40000 50000 60000 70000 80000
charge (shectrons)

Cell charge distribution - Polycrystal

T
[2eced

ey

24000 e-. ; w efficiency
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i
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g
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Norbert Wermes

Comparison of silicon and diamond L el
— — Dean Hidas

and Diamond applications

Pixel Luminosity Telescope

e SNR of Diamond is
larger than that of
planar Silicon pixels at
fluences above a
fewx1071% p/cm?

SNR versus fluence (0.1 x/X,)

. ] WATLAS
Diamond Beam Monitor | EXPERIMEN

Bunch by bunch luminosity measurement
Integrated into the pixel package
Installation with IBL in the 2013/14 LHC

shutdown
Application of Pixel Modules in ATLAS

SNR at0.1% X,

proton fluence (10" p/cm?)
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Benoit Caylar

3D micro-structuring of-diamend

e |aser graphitization is a good way to achieve 3D diamond detector

D in=20um  Pitch_;, =150 um

Sample holder , 20x Lens

Nitrogen laser
A=337nm
T=3ns

Webcam
XYZ
Motorized stage

N
o

Q 9 . 9 Q % Mixed e/h drift

Signal 3D

Collected charge (fC)

Electrons drift .
Signal

1 2D
Time (ns) j_:.s_“""'“"
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BACKUP
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nt—= -J/w TE+%ATC_M\W+QP+TE_TE-M+MW/

Ccms =, data
pp, s =7 TeV —e— Opposite-sign pr,
L=5.3fb" 00 Same-sign pr,

—— Signal+background fit

M((ptma) 1116.7 MeV

M (A°7—) 1315.5 MeV
M(ptp) 3117.1 MeV

M (J/Pp=7) 5787.8 MeV
Q(J/Yp=—7+) 15.7 MeV

Background fit

_ candidates per 20 MeV

b

arXiv:1204.5955

TMJE) [GeV]

pp Js=7TeV e  Opposite-sign data

L=5.3fb" ——— Signal+background fit

Background

BPH-12-011

st from A°

20 30 40
MJAPE*) - MJAYE) - M(x) [MeV]

Candidate =,*0 event with 3
RN secondary and ~10 primary




