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Total weight : 14,000 tonnes
Overall diameter : 15.0
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@ Tracks of electrically
charged particles

easure the curvature
article’s trajectory

Determine the particle’s
momentum



= 25 ns bunch crossing separation

@ 66 M pixels in
- = 3barrel layers (BPIX) & 2x2 disks (FPIX)



Functioning Principal
of the Pixels

ectron-hole pairs are
created by traversing particle

Bias voltage induced electric
field pulls out charges

nalog value of charge is
read out by Read Out Chip
electronics and digitized to
an ADC value




e

ocal Reconstruction

ixel charges are determined from
s” using the ADC values

91 = pixel With‘deposited charge above
eshold
jacent digis are combined into clusters

Pixel Pixel Cluster
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= Approximately 5 pixels
in Layer 1

Clusters

Cluster Size (pixel)

-&- BPix, Layer 1
-m- BPix, Layer 2

- : : BPix, Layer 3
i TS - Technical Sto SRR hayer

| GC - Gain Calibration . | FPix, Disk1
i i i : —& FPix, Disk 2

2 4 6 8 1012 14 16 18 20 22

Integrated Luminosity(fb )



Ref.: Rossi, Fischer, Rohe and Wermes, ”Pixel Detectors: From
Fundamentals to Applications”, Springer (2005)

Cluster Calibration:
Lorentz Angle

= The charge carriers are
deflected by the Lorentz
force due to the 3.8 T
magnetic field

m This deflection is
characterized by its angle,
which is called the Lorentz

Angle (0,4)



Cluster Calibration:
Lorentz Angle

CMS Prellmmary 2012, \‘_- 8 TeV
: : : 150V T 10"0

"= Layer 1

= Layer2

=@ Lorentz Angle as
a function of luminosity
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Cluster Calibration:
Lorentz Angle

CMS Preliminary 2012, Vs=8 Tev CMS Preliminary 2012, s=8TeV
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@ Charge & 2D position
= Hit position is determined

Cluster Charge

Layer 1

by cluster charge template

MPV  17.754 +0.002

fitting

Find the hits in the " cus iy 1
fraction of the sensor |

Extremely good |

resolution 30 40 50 60 70 80

Charge(ke)




Resolution

%1 03 CMS Preliminary 2012, {'s = 8 TeV, Pixel Barrel Layer 2

- Tackp 21266V L rpnesses = Resolution determines
Y s the accuracy of the track

o, = 1?.8 um

o reconstruction
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Number of Hits / 3 um
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m Hits can be reconstructed
B with 11.8 pm accuracy on
Layer 2, merely a fraction
of the 100-by-150 pm 2
L I pixel cell size

40F



sad modules: SiPixelQuality

d modules are identified by

ate a map, where we

the not working sensors
his i1

- database) is used during tracking

formation (stored in the SiPixelQuality
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Efficiency

Hit Ef ficiency := .l /s = 8 TeV
#found clusters S CMS preliminary 2012
#expected clusters 2,
E
Approximately 99.7%, S
except the first layer iC
T

= in fiducial region
= excluding dead components

Dynamic efficiency loss
(here the buffer saturates)

Single Event Upsets 980 Layer 1 Layer 2 Layer 3 Disk -2 Disk -1 Disk +1 Disk +2




Event Upsets (SEUs)

flip the memory state of the
0>1)

effect is fixed b

d Out Chips

1g an automatic online monitoring and
recovery system we could improve the
efficiency (0.05% per hour)
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Occupancy for ROCs undergoing single event upsets in Pxel detector for run 207273
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onclusion

calibrations the Pixel Detector works

lent results in detector reliability and
g performance

ficiency of the detector was >99% in 2012

b 0 We can monitor the malfunctions in order to
improve the efficiency









