Investigating virtual photon polarization via y™ — uu in Pb-Pb

at \/syn = 2.76 TeV by numerical calculation
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Strong magnetic field in high energy nuclear collision

Generated strong magnetic field has 2 component Electromagnetic probe

B iedium * Prompt real/virtual photon is sensitive to strong magnetic field ;+
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Bineqium - Generated by medium Virtual photon polarization
B - Generated by spectator

» Maximum intensity B;~10 T @ LHC
* lifetime of B generated by spectator ~ 0.1 fm/c

* Virtual photons decay anisotropically into lepton pairs due to the strong magnetic field
- Contribute up to (eB/m?*)™ (n - ) to virtual fermion pairs in one-loop
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* Possibly be longer by QGP rotation 100 I P = (V) ( N ) * 0 B -

- Observation of QGP rotation at STAR .. 10 1 | il il Lz
* Predicted physics % ! (Ny) @ #(y* - [717) perpendicular to B ' e Beam axis
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- Chiral magnetic effect o 0 0 00 02 04 Purpose
- Quark’s synchrotron radiation ¢(fm/c)

We numerically calculate virtual photon polarization as input the time evolution of

Yet to be experimenta"y Observed the magnetic field with RRMHD to evaluate polarization measurability in Pb-Pb at
vVSNN — 5.36 TeV

Time evolution Dimuon Production rate  womee, o
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RRMHD densitye; > 0.15 GeV - fm™3
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RRMHD is more realistic than RMHD ¢ 65646608 112747618 2 2254 N where  w=rms,r =g =2l g = L Y
t (fm/s)

- electric CondUCt'\”ty' Infm'ty — Finite Double summation of landau level of virtual fermion pair in one-loop

» Set upper limit of landau level (1,45, lingx) = (1000, 10000)

Calculation results of polarization in Pb-Pb at \/syy = 2.76 TeV
e B

Calculation condition It is promising that different p,,- regions Expected Polarization at ALICE
- Virtual photon decay into dimuon parallel (perpendicular) . C @ Muon detector
to the magnetic field being measured could be sensitive to R o
oM. = ] ] - Acceptance : 245 < |n| < 4.0
My = 300 MeV different times.
p, = (0,0,p,+), 0 <p, <20GeV/c - P = O.1py*
- In T > 1.0 fm/c, virtual thermal photons are & vield of . o
- as . . . - lela of prompt virtua oton
Polarization increases monotonically with p,- expected to polarize promp ¥
« <4 GeV/c, thermal photon is dominant - Estimate #(prompt real photon) in Pb-Pb
- Atp,» = 20 GeV/c, P is around 0.07 Frn
Pyr = eX HEUE = at\Syy = 2.76 TeV by pQCD
- Polarization is expected to be larger in higher p, - 1.0 fm/c 0.2 fm/c _ Estimate #(promt virtual photon) by
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* Need technical improvement on the numerical calculation in * Measure virtual photon polarization with ALICE
Pros pect the higher photon moment * Need cut optimization to improve S/N

* (Calculate time evolution in Pb-Pb at /syy = 5.36 TeV with RRMHD
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