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Introduction Preliminaries
The problem: to understand medium induced radiation patterns of a jet In-medium splittings are encapsulated in a system of Schrodinger-like
propagating in the hot and dense Quark-Gluon Plasma (QGP), produced equations [2] of the form
In heavy-ion collisions. AT (7 o 2 _ a2 b
y Eafa(g‘tvt) _ (C) : ()'u (SC-" ’éMf(ﬁ,ﬁ)) fg;(ﬂf, ﬁ,t} + Bg(ﬁ ﬁf)
W
Approach: st ingle parton splitting in kground field (th . . . . . o .
pproach: study a single parton sp g in a background field (the For instance, in the Harmonic Oscillator (HO) approximation for the interaction

QGP medium), using the BDMPS-Z formalism [1].
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T (1-9E highly oscillatory source term and non-Hermitian Hamiltonian.
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Spectrum A Orlglnal proposed method (Euler/RK4) is unconditionally unstable,

, It will eventually explode at a certain time, and very inaccurate

Goal: Extract the medium modification factor with exact kinematics. "\ This requires more sophisticated numerical algorithms!

Towards a novel algorithm

The Faber expansion [3] of the evolution operator is Consider s(z,t) = k(x,t) A1) non-
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Depends on spectral  compyted w/ recursion Proposed strategy:
A basis projection (e.g. discretization) converts the PDE £l pERlES OF R relation of Faber pol. '
into a system of coupled ODEs of the form: 4% solve the PDE for G(z,t)
af " Provides a very stable time evolution! 4§ fit the function G (e.g. with Neural Networks)
i— = Hf(t) + s(t) J§ Mmultiply by oscillating factor and get results with
dt Toy Model

arbitrary precision.
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And the recursive relation for the solution is
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How to compute the action of the non-Hermitian

. UL Challenges:
evolution operator on a vector? 9

_ ] time dependent Hamiltonian
@ What about source term oscillations? P

E Faber polynomial expansion! G(z,t) may be hard to fit

work in progress...
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Modification factor can be splitted in

e no A I A Improve the Neural Network fitter for the PDE solution pre-oscillations
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Test of time evolution o 2 Obtain results for other QCD vertices
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vs Euler/RK. for ¥ — 44 Medium fength [fm N Go beyond the HO approximation for the interaction potential

* Excellent time stability!
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