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What happens to spatial correlators of spin one operators?



Lattice setup

ny = 2 Mébius DW fermions, Symanzik gauge action
323 x 8 lattices, T, = 175MeV

local isovectors Or(x) = g(x)I'q(x)

measuring spatial correlations in z—direction
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The Dirac algebra

standard terminology
1 scalar 1
o vector 4
O = [V W) tensor 6
YuYs pseudo-vector 4
s pseudo-scalar 1
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The tensor elements can be combined to 2 more Vectors:

Tensor T and Axial Tensor X.
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Organizing the Vector components
Fix direction of propagation (z-direction):

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

Ny, Ny, N

Using 9,,j* = 0,5 = 0 we identify the Gamma structures for the Vectors:

v =W Y15 = AX

V=1 2 =W A= 15 =A

v4a =Wt V45 = At
Yys = Tx Y185 = 2va = XX
T=| 21n =T X=1| 7235 =vn =Xy
Yays =Tt Yavzys =712 =Xt

v3 & 375 no propagation due to current conservation!
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What to expect from Lqcp and xS?

Pseudoscalar Scalar
U(1)a
PS (1,07%) S (1,0°%)
a(7 ® 5)q (7 ®1p)q
Vector SuU (2)A Axial Vector
\" (1,177) A (1,17%)
(7 ®v)q q(7 ® vs7¢)q
Tensor Vector Axial Tensor V.
U(1)a
T (1,177) X (1,1°7)

(7 ® 3 )q 9(7 @ v5737k)q
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E; and E, multiplets
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o

free’ U(x), =1
correlators differ
algebraically!

Asymptotic freedom:
sum of free quarks
C(n;) ~ g 2won:

W.Florkowski &
B.L.Friman Z.Phys.
A347 (1994) 271-276
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U(1)a and SU(2)¢s detailed ratios
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SU(2)¢cs and SU(4) symmetries

o SU(2)cs symmetry connects V <+ T (talk by L.Glozman )
o for spatial z—correlators generated by following algebras:

A {7 =i
A {7 =i
o This connects following operators:

A Vy<—>Tt<—>Xt
As - Vi & T & X;

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

Vi & T & X 0 Ay E
Vo TioXioA [ 7 This is exactly
Vis Ty o Xy o Ar c what we observe!
Vier T, o X, <A [ 7

L.Ya.Glozman & M.Pak, hep-lat/1504.02323 9



E; multiplet

10



E; multiplet
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Finite size effects are obvious for non-interacting U(x),, = 1 correlators! 10
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Summary for spatial correlators
U(1)a restoration thank\\you-.!
SU(2), x SU(2)p restoration % L) 7{)\ t j
TIVET
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o all Vector-channel correlators become approximately degenerate
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