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The inner detector is made up of three

radi'i:'atior{tgacker (TRT)and thé@ékmi-co\rld_uctor tracker
£ '(..S,C"'I')._/ These measur”ethe tracks of-‘cha.rlé;sied particles -
that are bent by the
| magnetfc field of “a thin
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In 1932, Jan Oort postulated the existence
of matter invisible to our detectors, to
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the inner tracker, but with
larger diameters.
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data produced by the ATLAS detectors.
About 980Terabytes of information is

a 1.4Megabyte floppy disc and 700

Stacking these up would span from

_ Geneva to Moscow! The computing power
|mporta nt to control needed to analyse all this data is

the data flow. These

equivalent to 50 000 of today’s PCs.

; \ (@) g
supercon.duc,tlng {4 e A N N N i 14 three systems were
* - D - "_» ’ i_ Yo e 1A ; i :-‘.4 . .
solenoid : rAnNsSIcion r Cchargediions and electro devised to digest the enormous
magnet. The SCT . 748 3'1)‘4'5 dataflow at ATLAS.
M R - ()| Y v ¢ n g | ,
_is similar to the = &S ing the time J A \jJ ’ J X JJ .
. ’ o ;, ’_‘.", i Al Ay _ e o .' \\‘ > SNV R ] ‘:l f:‘ g ‘- AN .-: > &)1 .,;.j:' : ' N b ..' ,‘ | /\ “‘ g ‘. > | -
pixel detector but coversa A AN ,\._,,;51-% ,' OGNSR LD DM AVITCRITI PROSIDISER S L &= = /77 -0 J — _/ JJ Vil A& (% AV
| ; '°f~ 783 Vs trseesF WV v AR s o : <\ SKIPTE A Sl [Tt The trigger system discards 5% vadll’) |-y
arger fo a_Ce,area- its USQ or N ey :, NSt e ;jfé% ’ 99.9995% of event at ATLAS, identifying the interesting
A Y tracklng N the pIa ne S et AT 38 :g - ' events from the background to be stored and analysed.
/i “ 5 o T T .
: 'perpendic’ulér"to thébeam A = . = : _“—-:'_1::;: S Er:; * : The trigger system is compromised of three parts:
o P AV (- — ~ A 9 .. — Gold‘central wite - T T « Level 1trigger- looks for regions in which a lot of
4 [{1‘ 7 == 4 ' — e ‘ 3 % energy is deposited and selects 100 000 of the total
| A (O i N P eS— 40 000 000 events per second. This takes about a
PN/ microsecond.
\ 1‘1\:;-74/
> . Level 2 trigger- uses approximately 500PCs to access

account for the ‘missing mass’ in the
orbital velocities of galaxies (the stars
orbit too fast for the amount of
visible matter in them, so there must be
some more matter). It might be that the

lightest supersymmetric particle (WIMP)

might make up dark matter. ATLAS will

investigate why the matter in the Universe
is dominated by dark matter and elucidate
the mystery of what dark matter is.
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can be inferred b sing energy in a collision.

How many dimensions? —

We’re used to living in 3 Muon 5
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This inner‘calorimeter measures the'energies of particles that

interact-electromaghetically{(charged particles and photons).
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dimensions but could it be When‘a charged particle comes into contact with the

possible for there to be more? absorbers, it'interacts with the material and produces a
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dimensions could be the extreme produced on the particle’s way through-the many absorber

weakness of gravity compared to the layers-are then ionised by.the liquid-argon. The excess

other fundamental forces electronssproduced during this ionisation are attracted to

(electromagnetic, strong nuclear and weak Had i the.copper electrodes wherethe charge/is measured. The

nuclear) This weakness may be due to gravity’s

force field spreading into other dimensions. The . : Y W eloctram e canrt v R
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data in the region of interest (identified in level 1)
and selects 3000 of the 100 000. This takes about a
millisecond.

. Event filter— uses approximately 1700PCs using
whole detector data to reduce the selected events to
just 200 per second. This can take several seconds.
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This outer calorimeter is used to measure the

energies of hadrons (particles made out of quarks

such as protons, neutrons and mesons). When a
hadron comes into contact with the steel sheets, it
interacts with the atomic nucleus, producing a

i — — J a  shower of particles. This shower of particles enter

the scintillator (a material that radiates light when
exposed to a charged particle), causing it to radiate
light. Long fibres then carry the light to devices

where the light intensity is measured and converted

into anelectric current. The strength of this signal indicates

the energy possessed by the original hadron.
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The ATLAS computing system analyses the

recorded at ATLAS every year. To put that
into perspective, the bible can be stored on

million such discs would be required to
collisions per store ATLAS’s annual data volume.

second at ATLAS, it’s
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