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Kinetic Approach – sketch of the derivation



  



  



  



  

    Markovian and Low-Density Limits for the Dynamical 
Schwinger Process in Strong External Fields

Markovian limit :

Low-density limit :
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Two Laser Beams: XFEL & High Intensity Optical Laser (HIBEF)

Why is it interesting?

- pump (HI optical laser) & 
  Probe (XFEL) experiment
  exploring modification of 
  QED vacuum structure

- refraction & birefringence

- “assisted” dynamical 
  Schwinger effect 

A. Otto, D. Seipt, D. Blaschke, B. Kaempfer, S.A. Smolyansky, PLB 740, 335 (2015)
D. Blaschke, L. Juchnowski, HIBEF kickoff meeting, DESY (2013)



  

Dynamical Schwinger process in a bifrequent electric field

A
. O

tto
,  D

. S
ei

p
t, 

D
. B

la
sc

hk
e ,

 S
.A

. S
m

o l
ya

ns
k y

, B
. K

a e
m

pf
e

r , 
P

hy
s.

 R
ev

. D
 9

1,
 1

05
0 1

8 
(2

0 1
5)

;  a
rx

iv
:1

50
3 .

08
67

5  
[h

e p
-p

h]
 



  

Lessons for Nonequilibrium Dynamics in Heavy-Ion Collisions ?



  

“Schwinger” “Thermal”



  



  

Vlasov Equation for phase space distribution function:

Gap equation for space-time dependent mass m(x,t)

Define mean field V[{m(T)}] so that



  

Time-dependent mass at chiral transition

Generates a source term  

in Kinetic equation for the pion-sigma system

Detailed balance: Loss <--> Gain ... 
Bose enhancement for pion distribution!



  F.
 M

ic
h

le
r, 

H
. V

an
 H

e
es

, D
.D

. D
ie

tr
ic

h
, S

. L
eu

p
ol

d
, 

C
. G

re
in

er
, A

nn
. P

hy
s.

 (
2

01
4)

 ; 
ar

xi
v:

12
08

.6
56

5

Time dependence of quark mass during chiral transition

Nonequilibrium photon production by chiral transition vs. Thermal one 

Low-momentum
enhancement
of spectrum



  

Low-momentum pion enhancement at LHC - 
                           Onset of Bose-Einstein Condensation of pions ?
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Low-momentum pion enhancement from quantum kinetics of chiral symmetry breaking
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