AR

PG, AR KA

CRs) Pl Tl ) R =



Outline

«Introduction of gas detector
+How Is signal produced
+How Is sighal processed
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Gas detectors
* Wire Chambers
 Drift Chambers, MDT
« MWPC
« TGC, sTGC
 Time Projection Chambers
« RPC
« GEM detectors
« Micromegas Detectors

Condense Detectors: similar principle

as gas detector

 Liquid Ar detector
« Si- Detectors
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Drift Tube

ATLAS MDT R(tube) =15mm Calibrated Radius-Time
correlation
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ATLAS Muon Chambers

Cross plate
Multilayer
In-plane alignment
Longitudinal beam

ATLAS MDTs, 80um per tube
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Large Drift Chambers

Central Tracking Chamber CDF
Experiment.

660 drift cells tilted 45° with respect to
the particle track.

554.00mm I.D.

2760.00mm 0O.D.

Drift cell




Time Projection Chamber (TPC):

ALEPH

Drift Fields 100-400V/cm. Drift times 10-100 us.
Distance up to 2.5m !

P gas volume
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Wire Chamber to
detect the tracks




STAR TPC (BNL)

Event display of a Au Au collision at CM energy of 130 GeV/n.
Typically around 200 tracks per event.
Great advantage of a TPC: The only material that is in the way of the

particles is gas = very low multiple scattering = very good momentum
resolution down to low momenta !

7/29/2016 W. Riegler, Particle Detectors



View of Wire Detector




BTN QTR (TR TN TR TR T TR T QTN T (e Tl



Electric field close to a thin wire (100-300kV/cm).
E.g. V,=1000V, a=10um, b=10mm, E(a)=150kV/cm
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y=Axis leml

)L):omtours of v 300kv/cm at wire surface to
S ——— 100kv/cm at 50um away from wire

: BT £%0.9 cm”2/vs

: HEE. 0.9*100k=90kcm/s

. 0.05mm/90kcm/s = 55ns
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BT % 1.4 cm™2/vs
FARF: 0.5mm/28kcm/s = 1700ns B U

10kv/cm at 2] H 17X

B %1.53 cm”2/vs
HEF. 1.53*10kv/cm = 15300cm/s
FHIF: 1mm/15300cm/s = 6000ns
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XN FE e AT EE AT : - weighting field
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Weighting field

Vector plot of EWX.EWY EWZ (Group 1)
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Cathode Strip Chamber (CSC)

Anode Wires
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Signal on detector

+ The Impedance to the signal is more
complicated.

« Signal Is high frequency, the impedance
comes not only from resistance, but also
capacitance and inductance

+ R, /oC, loL

« Signal loop choose the high capacitance
and low inductance path



Structure of sTGC detector

. () ()
wire read out 4—]
10M()

Cu 17.51

Faraday cage

FR41.3mm

The curved lines represent a
continuous connections along
the edges of the chamber.

strips Cu 17.5n

-1

FR4 2000

graphite 10u, 200k()/sg

wire read out
10MC2
HV \
100k}

L

TR

.

* S50lwires » s o @

. . Il gasgap 214 Xxmm + 0.050mm

graphite 101, Eﬂﬂkfl_a’sq

| Cu strip contacting the

I—

/

FR4 200

4« graphite along the two

radial edees of the chamber

« Low Iinductance require the area surrounded by
signal path to be minimum. We need to clear the
minimum Inductance path for detector



Low Iinductance path

——

«» The real path of high frequency signal are
always as close to each other.
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