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Magnetic Field in HiC
• Large peak value, short(?) life-time


• Magnetic effects:


• Anomalous transport


• Anisotropy: 


• Spin polarization / alignment


• …

v2



Charmonium
• Charmonia are important probes of the QGP and the B field


• Yield: suppression / enhancement


•  


• Spin alignment


• …

v2 Magnetic effect?
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Two-body Schrödinger equation with magnetic field
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(qB × Pps) ⋅ r
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4mc ] ψ

Pps = P + q(Ac − Ac̄) “Magnetic Constraint”

“Lorentz Force”• Magnetic field: constraining vs. dissociation


• Momentum: only dissociation


• Total momentum, orbital angular momentum and spin are not 
conserved.



Two-body Schrödinger equation with magnetic field
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J/ψ±

J/ψ0

ηc

Possibly spin alignment induced by B field?



Potential and Parameters






Vc =
σ

23/4Γ(3/4)
r
μ

K1/4(μ2r2) − α
e−μr

r

Vs = βe−γr

mc = 1.25GeV, α =
12
π

, σ = 0.445GeV, β = 1.982GeV, γ = 2.06GeV
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[H.  Satz, J.  Phys.  G 32,  R25  (2006)]

T. Kawanai and S. Sasaki, Phys. Rev. D 85, 091503 (2012)



J/ψ±

• Sudden dissociation at small B.


• Slow “recombination” at large B.
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cut-off effect
1Tc
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J/ψ±
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1Tc 1.1Tc 1.15Tc

• Dissociation at moderate B field and large momentum: suppression


• Easier to dissociate at higher temperature



Higher Temperature

• At temperature above , magnetic field can form bounded states: enhancement?Td

1.16Tc



J/ψ0

•  is easier to dissociate than : ?J/ψ0 J/ψ± ρ00 <
1
3

1.1Tc 1.15Tc



Energy Splitting

•  is “heavier” than .J/ψ0 J/ψ±

1Tc, Pps = 0



Summary and Outlook
• We use Schrödinger equation to calculate  states at finite temperature and 

temperature.


• Magnetic field has both suppression and enhancement effects on  production.


• Magnetic field also causes splitting of  and  states, suggesting a 
.


• All these effects are anisotropic.


• More quantitative calculation needed.
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