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Bethe-Bloch Formula

FOR HEAYY CHARGED PARTICLES:

dT  ané 2
- dx B movz NB

where 2mv? v v?
BEZ[I" I“—ln(l—?) - g]

with the following definitions:

velocity of the charged particle
c¢harge of the charged particle
number density of absorber atoms
atomic number of absorber atoms
electron rest mass

electron charge

A parameter, treated as experimentally
determined, representing average
excitation and ionization potential

B is known as the stopping number
{atomic number scaled for stoppping)

LI

FOR ELECTRONS:

dT Zne
- dK_ movz NB
where
2
BEz[ln%—(lnz)(le—pz—l + gy +
211 - g
2z
s 1-pte gu-d1-p% ]
where ¥
=




OK, to bol iba art.

Pre pochopenie funkcie
detektorov nepotrebujeme
is prilis do detailov




Bremsstrahlung
(Rontgenquant)

energiedrmeres
Elektron
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U» by Claus Grupen

"Did you see it?"
"No, nothing."

"Then it was a neutrino!"

Claus Grupen, Particle Detectors, Cambridge University Press,
Cambridge 1996 (455 pp. ISBN 0-521-55216-8)
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photocatifode
dynode anode

scintillator
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—= Transparent cover

Styrofoam
Cover

Styrafoam

A diagram of Wilson's apparatus. The eylindrical cloud

—+—= Styrofoam
box chamber (&) is 16.5cm across by 3.4cm deep.
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Transmutation photographed by Blacketg
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Ak dodame elektronu energiu, mo e sa
uvolni a zanecha po sebe kladne nabity
ion

Vo ny elektron

16N

*Pri prechode nabitej astice plynnym
prostredim dochadza k ionizacii pozd jej
drahy
—Elektrony a kladne nabité iony tvoria
zakladné komponenty detekovaného
signalu
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HV electrode (100 kW)

Inner and Outer
Containment Yessels
(150 mm, CO,)

field cage

readout chamber \ 1 . —
L e Pt S

« 845 < r < 2466 mm
o drift length 2 x 2500 mm
= drift gas Ne, CO,, N, (90/10/5)
« gas volume 95 m*

« 557568 readout pads
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*VVzdialenos medzi implantovanymi stripmi byva obvykle
nieko ko m
*Pasiva ny oxid chrani detektor
Al stripy su naparené na povrchu oxidu a zbieraju naboj oy g o
kapacitnou vazbou
Al stripy byvaju spojené s od itavacou elektronikou
*Polohové rozliSenie stripovych detektorov je na Grovni m
*Doba zberu naboja byva nieko ko ns
*Ak vyrobime stripy na oboch stranach detektora, mé eme
mera dve koordinaty naraz
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* pixlové detektory s momentéalne
najpokro ilejSie plovodi ové detektor
*Elektrody v tvare malych plosok, |

poskytuju priamo dvojrozmernu infor

*Na rozdiel od stripov, nemo u by
pripojené k elektronike na okraji dete
elektronika musi ,sedie “ priamo nad
pixlami

*Prepojenie pixlu s elektronikou sa
realizuje prostrednictvom mikro gulé
(bumps) s priemerom nieko ko
mikrometrov

—_—




*Prepojenie detektora s elektronikou
sa realizuje va Sinou pomocou
kovovych (hlinikovych) mikrodrétikov s
priemerom asi 20mikrometrov

*Spojenie drbtika s kontaktom sa robi
ultrazvukom

Mst.tu-berlin.de .
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Kombinaciou udajov (ako CSI)

... charakteristika interakcie...

... 0dliSné interakcie s réznymi detektormi...




Ka da vrstva experimentu poskytne kusok informacie
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$ Size: 16 x 26 m (some components
installed >100m from interaction
point)

Mass: 10,000 tons
Sub-detectors: 18

Magnets: 2

Collaboration

Members: 1500
Institutes: 120
Countries: 35
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10 000 000 elektronickych kanalov
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* > 500 driftovych detektorov, 760 m?

*28 m3 plynu na baze Xe

*1.2M elektronickych signalov
*65000 MCM

*250 000 procesorov

*17TB/s (136 Th/s) dat
*89 LV napajacich zdrojov
* ~65 kW tepelné straty
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Ve mi Vysoké napatie (100 kV)

25um VVN membréana

Plyn(88 m3)

Od itavacia elektronika
namontovana priamo
na komorach

Vysoké napétie (3 kV)

Nizke napatie
(60 kW)

Chladenie
0.1 °C stabilizacia

<=> @
Time Projection
Chamber
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InStalacia komor v CERNe
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$ O/ Vrstvy kalorimetra
0 Zaliate tekutym argébnom

Barrel part made of 32
modules,
“endcaps” - of 8 modules
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LHC detektory robia 40 milibnov snimok ka du sekundu

Datovy tok:

1,000,000 GB za sekundu

Po odfiltrovani:

1 GB za sekundu




CERN produkuje 1% celosvetovej digitalnej informacie
Computing GRID: 25 Peta-Byte / rok analyzovanych v redlnom ase

Analyza dat:
250,000 CPU

Data GRID:
Distribuované ulo isko dat
Vysokorychlostné linky 100 Gb/s







