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For example: NJL model with zero mass
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* |[n chiral spirals we assume a periodic form for the mean fields

given as
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* Now we need to solve the eigensystem

1 \ + : “Positive” ener
. : : gy
t <M 2 t q) P - 1 “Negative” energy
1 T : Pauli matrices
\ TP ?(M+Et-q)/
* The eigenvalues give the energy spectrum which features a for

different spins (g > 0),
E” = \/pz +q2/4 + M2 + (-1)T1gE}  (r = 1,2).

Where, Elﬂ = /M2 + (p3)2
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* Wigner functions - Phase space distribution function in quantum
systems

* For spin-1/2 systems, these are given as
ka _ y y
- 2 (o ()
(2nh)* 2 2

The only non zero exp. values

(b (@b () = 6@ = P)fy(1 +Gp| D (cf (Per (@) = 89" = p) o 1 +Tp| Dsr

Axial current polarization
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Clifford algebra decomposition of the Wigner
function

I'={1¥s5VwVuVs Zuv} Gamma Clifford algebra
Basis for all 4 x 4 matrices matrices fyH, vV} = 2n*V 1,444

* Decomposition of Wigner function is thus
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ab

« Components {F, P, V*, A*,S*V} - Trace with W
Scalar Pseudoscalar Vector Axialvector Tensor

* Currents =2 Integrate the components over 4-momentum



Vector and axial vector currents



Vector and axial vector currents

* The spatial part of vector current vanishes (V*(x)=0)



Vector and axial vector currents

* The spatial part of vector current vanishes (V*(x)=0)
* The temporal partis



Vector and axial vector currents

* The spatial part of vector current vanishes (V*(x)=0)
* The temporal partis

VO(X) _fd4k']70(x k) = z J (Zn.h)3 f(T) I{(T)).



Vector and axial vector currents

* The spatial part of vector current vanishes (V*(x)=0)
* The temporal partis

VO(X) _fd4k']70(x k) = z J (Zn.h)3 f(T) _ I{(T)).

* Forthe axial vector, A°(x)=A'(x) = Az(x) O



Vector and axial vector currents

* The spatial part of vector current vanishes (V*(x)=0)
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VO(X) _fd4k']70(x k) = z J (Zn.h)3 f(T) _ I{(T)).

* Forthe axial vector, A°(x)=A'(x) = Az(x) O
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Vector and axial vector currents

* The spatial part of vector current vanishes (V*(x)=0)
* The temporal partis

VO(x) = [ d*k VO(x, k)—E j (Znh)B (R - 7).
* For the axial vector, A°(x)= Al (x) = Az(x) O

2
dSk —1 T‘E” —1 r—1 . .
A3(x)=fd4k¢/l3(x,k):zl j (2nh)3( Elg)ﬂ k[ ¢ 2)1le q ( ), ))_

* This shows good agreement with the formula obtained in [M. Kutschera, W. Broniowski,and A.

Kotlorz, Nuclear Physics A 516, 566 (1990).] UP tO the internal degrees of freedom connected with
flavor and color.
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