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Decay of scalar particles

No anisotropy in the rest frame: isotropic decay products.
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Decay of particles with spin

__) .
M - magnetic moment

Preferred direction due to spin: anisotropic decay products

Leads to polarization observables.
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Several random decays

Expectation: Averaging over random decays should lead
to isotropic decay products.

Averaging with thermal distribution.
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Decay of spin polarized particles
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Averaging over decay of polarized particles should lead to
anisotropic decay products.
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Several random decays

Averaging over random decays also leads to anisotropic
decay products. PLB 782 (2018) 395-400.

Averaging with thermal distribution.
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Processes under consideration
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Feynman diagrams for the Drell-Yan and pion annihilation.
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Peskin-Schroeder: Invitation
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Dilepton production rate

e Consider the general process Xi Xo — v* — ete™.
@ Xi, Xo: two particles in thermalized medium. ~*: virtual photon

@ The rate per unit volume at finite temperature for this process is

2 d®l d®1
—dr = e— + — 5(4)(q - l+ _1—)W#VL,LW>
diq q* ) (2m)P2E, (2m)32E_

where E. = /[1.|? + m?2, e the electron charge and L, the lepton tensor
LMY = 2(—q*g"” +q'q” — AI*AL).
e g = I} + [": virtual photon momentum. A/ = [} — [

@ L,,: lepton tensor; WH": thermal averaged current correlator.

Amaresh Jaiswal Virtual photon polarization and dilepton anisotropy CETHENP 2022, VECC Kolkata 9/17



Dilepton production rate contd...

dar 2 d’1 d*l_
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where E, = /[I[2 + m2, e the electron charge and L,,, the lepton tensor
LM = 2(—q*g"" +q"q" — Al*AD").
W = (W),
where w"” is given below and we have introduced the notation
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Dilepton production rate contd...

WH =W, (g#vqﬂgv)+W2(H#u.—2q “)(uvg v),
q q q

aa—f3 3 —aa
W = H W - 3
! 2a 2 2a2
32
a=g,, W, B=u,uWw, =1-— (qu)
dr 1

il uy
diqda, o< q4WwL .

dr

1 1
——— o< —(—3¢* = AIOYW, + —[—q* + (u-q)* — (u- Al)* |W,.
d4qd, q4( q w, q4[ q"+ (u-q)” —(u Al) ] 2
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Relevant angles

u* =vy(1,|v|sinf, cos ¢, |v|sinO,sin¢,, |v|cosh,),
AlF =(0,21|sin 6, cos ¢, 2|1|sin 8, sin ¢, 2|1 cos 8,),
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Anisotropic rate

% o< N(1+ A4 cos® 6, + Ag sin? 6, cos 2¢), + Aoy Sin26,cos @,

14

+ lé sin” 0, sin2¢, + }Léqb sin26, sin ¢,),

A= — WAy V212,
N = (=3¢" = APYW; + [—12¢® + (u- q)* — 47> IV I* |11 A0 Wy,
Ao + 30y
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Results
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Results contd...
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Thank you!
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