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Drift Chamber Cell
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Fig. 11. Cell structure of large area drift chamber [MA 77]. /
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« Carefully shape potential (field lines)
« Optimize drift time — space relation

Fig. 12. Linear relation between drift time and position [MA 77].
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Left-Right Ambiguity Resolution
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Jet Chamber
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ete” annihilation at 30 GeV
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Lorentz Angle — Drift Chamber in Magnetic Field

 Drifting electron will see
Electric Field E
Magnetic Field B

mv =q(E+VxB)

 Will also see stochastic force
due to collisions with gas
molecules

mv =q(E+VxB)+mA(t)

e Assume over time

E.B =  stochastic

acceleration retardation

constant V

i :O:%J{\TD x%)—<A(t)>

A(t) N Vo mean time between collisions
i
V—D—(\TD X qBj: qE
T m m
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Lorentz Angle — Drift Chamber in Magnetic Field

solution: 1 @) _(E) )
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 Drift velocity has three components

(1) parallel to
(2) parallel to
(3) perp to plane of E,B
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Structure of ZEUS DC

120 micron space resolution
2.5mm 2 track resolution
500 ns max drift time

9

e Total wire tension 12 tons
* 4608 W sense wires (30 micron)
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Tilted E Field — R-L ambiguity resolution
Zeus CTD Event Display

real track segments

reflected ghost segments
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Spatial Resolution
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Stereo Wires — 3-d Reconstruction

stereo cameras — 3-d pictures

X D\\ \\
AN 4 £

paraxial wires stereo wires
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Square Dirift Cells - ARGUS
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18.8mm -

o SENSE WIRE
* POTENTIAL WIRE

o Signal Wire

@ Potential Wires N

* Precision
* High Density of Information

+ Pattern recognition complex = R-L ambiguity resolved by
trying all possible combinations
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ARGUS Events
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dE/dx Particle Identification
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BaBar Drift Chamber

constructed at TRIUMF



Belle Il
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The Belle 2 detector
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CDC in pictures




CDC and CDC wires

CDC is composed of:

@ 9 super layers
which consist of

@ 56 layers (grouped to 1x8 and 8x6)
@ 14336 wires (160 - 384 wires in a layer).

Belle Il drift chamber r¢ projection Belle Il drift chamber: rz projection

120

20

50 0 100 150

z[cm];U



An example typical event of T(4S) decay (no beam background)



dE/dx measurements and PID

lonisation is ~ distance traversed, so charge/distance is used:

@ Charge in each layer summed.
@ Distance approximated as straight line to next layer.

dE /dx - extracted as avg ionisation:

e

dE/dx [ arb. units

electrons, muons, pions, kaons,
— PID possible by comparing with dlstnbutlons.
& combining with dE/dx from PXD/SVD.
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Time Projection Chamber

* Only two drift cells
« E parallelto B, so no Lorentz angle

e measure z,8 from drift time o, , ~180u

»measure r,® from pads apd. o0,
wires on endplates Z

e Good pattern recognition and precision mm) Space charge limitation
in medium multiplicity environment
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DELPHI Time Projection Chamber '\

il

r dérive des électrons dionisation

pavés

.~ trace dune particule chargée :

fils cnceinte cn

d'amplification

PARTICLE TRAJECTORY

. i y, ) ! E
~A > . €
., 2
proponionnelle | g B
B \
TRAJECTORY A ——— PAD ROW
PROJECTED ONTO
PAD PLANE

wire — drift time

pad — position on the wire

R.S. Orr 2009 TRIUMF Summer Institute



2600

2000

1600

O (um)

1200

800

400

Diffusion in TPC

. I ! | ' L |
- Qb'Q~°_O ° 10% CH, -
A 20% CH,
1 o 40% CH, A
] 60% CH,
= v 80% (H, -
A w e 100% (H,
A 20% (0,
I \ ¥
h g\\..‘.:g —g —
A A
E \_____-‘-_—_—_‘—/ 4
B=0 kG
i p = 600 Torr -1
L= 1S cm
1 | 1 1 ] | 1 i
0.2 0.4 0.6 0.8

E/p (V/icm Torr))

Why does diffusion not ruin resolution?

A

transverse diffusion

Diffusion limits spatial resolution

drift length

mean free path

mean electron velocity
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Diffusion in TPC
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ATLAS Tracker

3.0x10%cm™%s™

Barrel Silicon Strip Y
Detector /S

Forward Silicon Strip
Detector

Transition Radiation
Tracker

Fixel Detactors

Inner Tracker

H—>ZZ" >e'ee’e” (m, =130GeV) =
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ATLAS Straw Tracker

OOOO
OOOO

OO0

/

straw

o SENSE WIRE

R.S. Orr 2009 TRIUMF Summer Institute




Straw tracker test beam module

new event
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Assembly of straw tracker
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@ Straw tube with low/medium signal
@ Straw tube with high signal



Inner Detector (ID)

The Inner Detector (ID) comprises

four sub-systems: Barrel SCT

Forward SCT

*Pixels (0.8 108 channels)

Silicon Tracker (SCT)
(6 10° channels)

*Transition Radiation Tracker (TRT)
(4 10° channels)

«Common ID items

Pixel Detectors



¢ IVIiCrOStrip gaS Cham berS (A. Oed, NIM A 263 (1988) 352)

drift electrode (ca. -3.5 kV)

geometry and typical dimensions '
(former CMS standard) gas volume
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€ GEM: The Gas Electron Multiplier

(R. Bouclier et al., NIM A 396 (1997) 50)
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140 - 200 tm

Micro photo of a GEM foil
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Fig. 4.25 (a) Typical
structure of a resistive plate
chamber (RPC). Figure from
Ref. [6] in Chap. 1, with
permission. (b) Equivalent
electric circuit representing
the readout of an RPC

(b)
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