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Initial Collision Geometry




Initial Collision Geometry - elliptic flow
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Initial Collision Geometry - directed flow
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Initial Collision Geometry - directed flow
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Initial Collision Geometry - directed flow

4

Pseudorapidity n

d+Au at , /sy = 200 GeV (PHOBOS 2011)
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Initial Collision Geometry - directed flow
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Initial Collision Geometry - directed flow
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Heavy probe of Initial Tilt

HQ from hard processes — FB-symmetric
Rapidity-even HQ dragged by Rapidity-odd bulk
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Bulk vs heavy flavor charm,

anti-charm stronger probes of the tilt than the light flavor



Heavy probe of Initial Tilt

need to calibrate

o the tilt of the bulk: constrained by charged particle v;, Bozek,
Wyskiel 2010

e drag between the bulk and heavy flavor: constrained by heavy
flavor Raa and v» at mid-rapidity, we use an ansatz

v=%T ()



Heavy probe of Initial Tilt - Calibrating the drag
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Heavy probe of initial tilt:
10 times larger v; than light flavor!!
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Heavy probe of initial tilt:
10 times larger v; than light flavor!!
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Heavy probe of initial tilt:
10 times larger v, than light flavor!!
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Tilt ~ Angular Momentum -> Heavy probe of the Initial Angular momentum:

Directed flow (v1)
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Initial Electromagnetic field
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Light probe of Initial Electromagnetic field

v, split between positive and V1
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Heavy probe of Initial Electromagnetic field

1000 times stronger effect on
heavy flavor !!

Das, Plumari, SC, Alam, Scardina, Greco 2016



Heavy probe of initial Electromagnetic field

Au+Au \s, =200 GeV, 10-80%
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Heavy probes of initial geometry, EM fields
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novel observables

With Kaiser Shafi, Tribhuban Parida, in preparation



Motivation

Recall this previous slide: T dep. of y Is not well understood

need to calibrate

e the tilt of the bulk: constrained by charged particle v;, Bozek,
Wyskiel 2010

e drag between the bulk and heavy flavor: constrained by heavy
flavor Raa and v» at mid-rapidity, we use an ansatz
X
Y = Y0 T (%) X Is not well constrained



Phase space of hadrons in the final state

- In the lab frame: (Px, Py, P2)

- For most observables,

region of interest: mid-rapidity, i.e. pz~ 0
(transverse spectra,

elliptic flow)

- Resulting 2-D phase space:  (px, py) -> (pT, @)

thus, we talk of ‘pr’ dependence and ‘azimuthal dependence’



Azimuthal dependence

Periodicity in @ provides a natural basis
(Fourier expansion);

N(®) = No + vicos(®) + .... with vh << 1;
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2-D mode decomposition: Fourier-Bessel Basis
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p7 mode decomposition of v,
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Summarising..

Au+Au \[s,=200 GeV, 10-80%
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Summarising..

Introduced a set of novel observables that provides a
complete 2-D decomposition of the transverse phase

space distribution - demonstrated their utility in

extracting the temperature dependence of the heavy

quark drag coefficient
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Thank You



