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Heavy lons and the Quark Gluon Plasma

® Why study heavy ion collisions?

Incoming Nuclei Collison QGP Mixed Phase
® |ead has 208 nucleons 82
Lead
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Heavy lons and the QGP

® Why study the Quark Gluon Plasma?
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ATLAS Detector

Muon Spectrometer:
Air-core toroids and gas-based muon chambers

Hadronic calorimeter:
Fe/scintillator

n = In tan(0/2)

Z

Inner Tracker: » 10° electronic channels
Si pixels/strips and straw detector » 1,6 MB per event (64 TB/s)




Jets as the golden probes of the QGP

“Hard™ Scattering

outgoing parton

proton proton

underlying event underlying event

outgoing parton

Proton-Proton Collisions

Detector jet —*"
| AN EEREEE] Ji
s T . —
A
\
\ 1
Particle jet ;] Ketc.
\
\ I
L




Jets as the golden probes of the QGP
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b-jets and the QGP

® Why study b-jets in the QGP?

® What is the expected behaviour
of b-jets in the QGP?
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N_entries

The sample used in this project
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Collision centrality and the QGP

(1/N, )dN_ (dVE [TeV ]

Pb+Pb \s,,=2.76 TeV
m Lyt = 200 mb'

8
FCal E, [TeV]

® (QGP is formed only if the collision is central enough

® We can determine centrality with the energy deposited
in the Forward Calorimeters




Di-jet asymmetry in heavy ion collisions

® The transverse momentum asymmetry ] — ]
observable is a great way to see the effect of A —_ L] et—pt SL] et—pt
the QGP on jets Ljet pt+ SLjet_pt(l)

(1) https://arxiv.org/pdf/1011.6182.pdf
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Di-jet asymmetry in heavy ion collisions

® Cuts used for this graph: SLjet_pt>50GeV, Ljet_ pt— SLjet_pt

Ljet pt>100GeV, |eta] < 2.8, dphi > 2.5 o
Ljet_pt+ SLjet_pt(l)
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Di-jet asymmetry for b-jets

® To study the b-jet assymmetry, the ideal events Ljet pt— SLjet pt
are the back-to-back bb — — —
® However, there is too little statistic as these are L ] et_pt+ SL _] et_pt

only 0.6% of all events
b-jet Asymmetry Central Collisions  b-jet Asymmetry Peripheric Collisions

® Something to be looked at in Run 3
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(2) https://arxiv.org/pdf/1210.0441.pdf




R,

® R, is the normalized ratio between the central pt
histogram and peripheral pt histogram

i ; ; RHEH(I}FHPFM' T
® R, analysis requires only one b-jet per event, so e R

we can use more statistic (7.1% of the events)

b-jets nonb-jet

0.35/

o
©w
IIIIIIIII

0.25}

pt_central/pt_peripheric

100 150 200 250 300
jet_pt (GeV)

b-jets are less suppressed by the QGP
(3) https://arxiv.org/pdf/1208.1967.pdf
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RCP

® However, more statistic is still needed to reach

higher values of transverse momentum

® Bias in sample has affected normalization
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Conclusions

Jets in central collisions are suppressed by the
QGP, as shown by the di-jet asymmetry

b-jets are shown to be less suppressed by the
QGP

More statistics are necessary to study the effects
of the QGP on b-jets = Run 3
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Thank Youl!




