Soft photon bremsstrahlung at next-to-leading power .
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An experimental conundrum

Theoretical descriptions of soft photon emission spectra typically rely on a formula based on the Leading Power (LP) eikonal approximation, where the
photon momentum £ — 0O:
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LP formula is universal, with no loop corrections, insensitive to spin and recoil, in agreement with classical power spectrum dcij_ak ~ w_lk .
However, it is in poor agreement with data when hadrons are present [1]: e"e” — hadrons [3], photon range: 200 MeV < wi, <1 GeV
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Future measurements with the ALICE detector are under consideration [2]. N T IR R T I N T B
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Idea: building on recent progress in threshold resummation (where the soft boson is an undetected gluon) [4, 5, 6], investigate the impact of Next-to-
Leading Power (NLP) corrections to the strict £ — 0 limit in the case of a detected photon.

NLP via LBK theorem NLP with QCD loop corrections

At the tree-level, NLP soft emissions are governed by next-to-soft theo- At NLP, soft theorems receive loop corrections. Virtual collinear effects
rems, first studied in QED by Low, Burnett and Kroll (LBK) |7, 8]: are captured by radiative jet functions J" [9].
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Ans1=(Scp+Snir) An In particular, for a process with a single quark-antiquark pair in the mass-
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LpP = ; di pi-k NLP = 7; di D k ‘ bution comes from the quark radiative jet, which in dimensional regular-
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Note the coupling with the spin generator S*” and the orbital angular mo- ization (wi ¢ and i the scale) reads at one-loop [4
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At the cross-section level, for numerical purposes, it is convenient to ex- ]
press LBK theorem with shifted kinematics: 1 1 L1 A H p
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Shifted kinematics allows to efficiently implement LBK theorem in the where
bremsstrahlung cross-section: f R
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i.e. particularly enhanced for small w; and small £;
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