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Introduction

Non-central collision => vorticity and strong magnetic field
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NJL model in co-rotating frame

Rotating frame: tetrad and spin connection
e, =06% +6%°, v et =0, —5,°6," vi (1)

Minghua Relation between metric and tetrad g, = nape®,€’,
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(2)
G?,, is the usual Christoffel connection determined by g,,,
The Lagrangian of the two-flavor NJL model in the co-rotating
frame is given by
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The 3D phase structure
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Figure 1: The 3D phase structure for chiral transition on (7', p,w) 5,1,



Random phase approximation (RPA)

Quark propagator and onloop polarization function under
rotation

- 1 dko (99" miko (¢t ) +ikz (2—2")
S(7;r!) = ZZ/—/ktdkt/dkz 1 z -
(2m)2 7 27 ko + (n+ 5)w]? — k7 — k2 — M2 + ie

X {ltko + (n + 2)wlr® = kan® + Ml (ko) Jn (her' VP, ©)

e . !’
Yin Jiang + et g (ker) Tpr (ke )P

. v
— i ke’ Ty (ker) In (oo )Py — 42 kee ™ T (ko) Jng1 (ke )P_ 3,
Mala) = =i [ d*FTr, o liS(09)is (07, ©)

where Py = %(1 + iy'4?) are projection operators
Random phase approximation
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Scalar Mesons
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Figure 2: scalar meson mass as a function of angular velocity at

different chemical potentials and temperatures. 7/11



Vector Mesons

The polarization functions of charged and neutral p mesons are
supposed to be the same under rotation

I (q) = —i / d'FTrg pein TS (0; 7)iny” 7S (7 0)]e™ .
(8)

The analysis of the Lorentz structure suggests the tensor can
be decomposed according to its polarization directions

UV A2 pMV 2 ppv 21 py 2, W, v
5" = ATP[” + A3 Py + ASLM + Ajufu”, (9)
where . ,
P{‘ = —e’fel, (sz = —1 for p meson ),
sz“’ = 75’2‘5;, (s = +1 for p meson ), (10)
L*Y = —b*bY, (s, = 0 for p meson ).
DY (¢%) = D1(¢*)P{"" + D2(a®)PS” + D3(¢®)L*Y + Da(a®)uu”, (11)

where coefficients D; have the RPA summation forms as:

2Gy
Di(?) = —=2V 142Gy A2 =0,
(q ) 1+ 2GvA% * Vel 8/11



Vector Mesons
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Figure 3: p meson masses as a function of angular velocity at
temperature 7' = 10MeV .
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Conclusion

1. We have calculated the scalar, pseudoscalar and vector
Minghua Wei, mesons’ masses at finite temperature, chemical potential and
s angular velocity.
2. For the scalar and pseudoscalar cases the mass spectra are
controlled by the chiral condensate which is the main
mechanism generating the hadron mass in NJL model.
3. At large enough angular velocity the vector condensate
vacuum would be preferred and the corresponding effective
mass should be zero.

Conclusion
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