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Motivation
� Can evoluƟon of suscepƟbiliƟes be extracted from experiment (includ-

ing 〈δεδε〉 = Cv , 〈δQaδQb〉 = χab , 〈δPiδPj〉 = (P + ε)T δij ,
〈δQaδE 〉 = · · · )?

� Can one simultaneously consider all conserved charges

{E , Px , Py , Pz , B, Q, S}?

Approach
I. Calculate background hydrodynamic 1-D evoluƟon at ρB 6= 0. This pro-

vides 〈δAδB〉eq a funcƟon of τ . (A, B) refer to 7 conserved quanƟƟes:

(E , Px , Py , Pz , B, Q, S). CalculaƟons here assumed T (τf ) = 150 MeV and

ρB(τf ) = 8ρ0/11, ρQ = 0.4ρB .
II. Assuming local correlaƟons are equilibrated, find source funcƟon for bal-

ancing correlaƟons, cAB(∆η).

CAB(η1 − η2, τ) = 〈δA(τ , η1)δB(τ , η1)〉eq
δ(η1 − η2)

τ
+ cAB(τ , η1, η2), (1)

cAB =
∫

dτjτjdηjGAA‘(η1 − η, τ1, τj)GBB‘(η2 − η, τ2, τj)× (2)(
∂τj + 1

τj

)
〈δA(τj , η1)δB(τj , η1)〉.

Balancing part comprised of contribuƟons from different τ . Each contribuƟon

is proporƟonal to the rate at which suscepƟbility changes at that τ . Rate is

sensiƟve to the equaƟon of state (see Fig.(1-2)).

III. Find Green’s funcƟons by solving for evoluƟon of linearized perturbaƟons:
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∂τ δρ = −δρ

τ
+ ρ + D∂τ ρ

τ
∂ηδuη + D

τ 2 ∂2
ηδρ. (5)

CorrelaƟons sensiƟve to non-diagonal suscepƟbiliƟes of conserved charges as

ρB increases due to convecƟon terms present in Eq.(5). At high ρB , the evo-

luƟon of Q, B, S correlaƟons cannot be separated from energy-momentum

correlaƟons (see Eqs.(3-5)).

Green’s funcƟons convoluted with source in Eq. (2) to generate cAB(τf ,∆η).
IV. Project correlaƟons onto final state. In Cooper-Frye

δNh = nhaqhaχ−1
ab δQb, (6)
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Results
Energy-energy correlaƟons before projecƟon onto final state parƟcles:
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CorrelaƟons aŌer projecƟon onto final state parƟcles:
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Conclusions
� Final state correlaƟons 〈δEt(0)δEt(η)〉,〈δPx (0)δPx (η)〉,〈δB(0)δEt(η)〉,...

sensiƟve to EoS!

� Thermal smearing is significant but not fatal.

� Biggest challenge is iniƟal state correlaƟons.
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