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Heavy quark potential in the QGP: DNN meets LQCD
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Ĥ ψn = −
∇2

2m
ψn + V(r) ψn = En ψn

•  known ⟹ :      ☑︎


•  known ⟹ :


•  known ⟹ :                ???
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Proof of Concept - Can we really learn  from ?V(r) {En}

δEn = ⟨ψn |δV(r) |ψn⟩ (gif on show)
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How to learn potential using DNN?

Ĥ ψn = −
∇2

2mμ
ψn + V(r) ψn = En ψnV(T, r) = VR (T, r) + i VI (T, r)

χ2 = ∑
T, i

(mT,i − mlattice
T,i

δmlattice
T,i

)
2

+ (ΓT,i − Γlattice
T,i

δΓlattice
T,i

)
2

,δEn = ⟨ψn |δV(r) |ψn⟩
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• Start with a known potential 
(solid line)








• Compute  at five 
different T-points


• Learn the potential using 
DNN (dash + band)

VR(T, r) =
σ

μD
(2 − (2 + μDr)e−μDr) − α(μD +

e−μDr

r ) + B ,

VI(T, r) = −
π

4
μDTσr3G2,2

2,4 (
− 1

2 ,− 1
2

1
2 , 1

2 ,− 3
2 ,−1

μ2
Dr2

4 ) − α T ϕ(μDr) .

{mn , Γn}

Gray region: 

extrapolations

ex
tra

po
la

tio
n 

is
 ri

sk
y!

Closure Test - Can we recover a known complex  ?V(T, r)
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What physics we have learned from ?VDNN (T, r)

☑︎ color screening ☑︎ increase w/  and T r
⦿ weaker than existing LQCD result ⦿ stronger than HTL


