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Motivation: a numerical experiment
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Motivation: a numerical experiment

Numerical studies of Hadron spectrum upon Dirac low-mode truncation

(Chiral condensate <+ Banks-Casher <> low modes)
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Chiral spin SU(2)¢s and SU(2ns) symmetries derived
similarity due to suppression of low modes in high T QCD?

M.Denissenya,L.Glozman,C.B.Lang, Phys.Rev.D91, 034505



High T study: Vector channel spatial correlators
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High T study: Vector channel spatial correlators
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ny = 2 Mdbius DW fermions, Symanzik gauge action
323 x 8 lattices, T, = 175MeV

® local isovectors Or(x) = q(x)q(x)

® measuring spatial correlations in z—direction
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Components of the Dirac algebra



Components of the Dirac algebra

Fix direction of propagation (z-direction):

Cr(n;) = Y (Or(ny,ny,nz,n)Or(0,0,0,0)7)

Ny, Ny, N



Components of the Dirac algebra

Fix direction of propagation (z-direction):

Cr(n;) = Y (Or(ny,ny,nz,n)Or(0,0,0,0)7)
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Using d,,j* = 0,,j& = 0 we identify the Gamma structures for the Vectors:

voo= Wx M5 = AX

V=1 72 =W A=| 7y =Ay

va =Vt Yays = At
T1y3 = Tx TY3YVs = Yeva = XX
T=| 213 =Ty X=1| 721315 =% =Xy
Yayz =Tt 7435 =712 = Xt

3 & y37y5 no propagation due to current conservation!
+ Pion, Scalar
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What to expect from Lqcp and xS?

Pseudoscalar Scalar
PS . S .
q(7 ®7s)q q(7®1p)q
Vector Axial Vector
. A
a(7 ®@v)a a(7 ® v57x)q
Tensor Vector Axial Tensor V.
X

a(7 ® y3)q 4(7 @ v5y37k)q



What to expect from Lqcp and xS?

Pseudoscalar U(1)a Scalar
PS _ _ S __
(T @7s)q a(7 @ 1o)q
Vector SU(2)4 Axial Vector
v A _
a(7 ® w)q a(7 ® 157)q
Tensor Vector U(1)a Axial Tensor V.
T _ X _ .
9(7 @ 137%)q 9(7 ® ¥5787)q

® U(1)a broken: spontaneously, explicitly and anomalously
® SU(2), x SU(2)g broken: spontaneously, explicitly
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Finite T. spatial correlations
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Well pronounced multiplet structure: hint at symmetry?
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E1 and E2 multiplets
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dressed meson
correlators:
larger symmetry
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U(1)a and SU(2)¢s detailed ratios
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SU(2)cs and SU(4) symmetries

Glozman and Pak, Phys.Rev. D92 (2015) no.1, 016001



SU(2)cs and SU(4) symmetries
o for spatial z—correlators generated by representations:

A {1, —ivsy1, 75} Vy < Ty < Xi
Az {r2, —ivsv2, 75} Vi & T & X

o Minimal group containing SU(2)¢s and xS is SU(4):

Vi & T & Xi < Ay E
Ve TieoXieo A [7°
Vi Ty & X < A E
Vier T, o X, <A [ 7

up
C .| um all components of
o Physical interpretation:
Y P d fundamental vector mix!
dr

Glozman and Pak, Phys.Rev. D92 (2015) no.1, 016001



Summary and Outlook



Summary and Outlook

o effective U(1), restoration
o SU(2). x SU(2)x restoration
© approximate SU(2)¢cs symmetric region — SU(4)

= interquark interaction above chiral transition
= SU(2)¢s atool to distinguish
color-electric s color-magnetic contributions
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o effective U(1), restoration
o SU(2). x SU(2)x restoration
© approximate SU(2)¢cs symmetric region — SU(4)

= interquark interaction above chiral transition
= SU(2)¢s atool to distinguish
color-electric s color-magnetic contributions

chiral quarks connected by color-electric field
as elementary objects!



