2020 4 1 A
BT HE 1M

WOl K FRCE RFAF R

Journal of Sichuan University (Natural Science Edition)

Jan. 2020
Vol. 57 No. 1

doi: 10. 3969/j. issn. 0490-6756. 2020. 01. 015

BEREETERTF NJL #A8H GMOR (&

EXAE, ERA
I EE s, WA 610065)

W E., AFF &3 H 3 (QCD) +,Gell-Mann-Oakes-Renner (GMOR) % 2 X2 Bt & & % 5%
B AINTFRERETFHO—ARE TR LM EF X, AHEE QCD A 23 #%, A Nam-
bu-Jona-Lasinio(NJL) 8 A th &, A F ek NJL A Fo sEaF EAAL T E (PTR) L HF T A FRE
THALBRMBENENLXZ ANBES LB RN S LR EMBENETLXZ.IFHRT
GMOR % % X A EH FTREE TG RZH L. SREAW . £RBHE, GMOR ¥ X %
EZAFECEARL AL FREN IS AEIE-RRE . FXRBRL, BFXNHLGHEAL
AR ALK

XKEF. QCD 2t NJL A ; Err EMALF %E; GMOR % 2 X,

hEHES. 0113.4 MERFRIRAD. A MERS . 0190-6756(2020)01-0113-05

The study of GMOR relation in the NJL model at finite temperature
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(College of Physics, Sichuan University, Chengdu 610065, China)

Abstract; In quantum chromatic dynamics (QCD) theory, Gell-Mann-Oakes-Renner (GMOR) is a low-
order approximate identity which associates with quark condensation, meson mass and pion decay con-
stant at zero temperature. In this paper, according to the QCD efficient theory and the Nambu-Jona-Las-
inio (NJL) model, based on the two-flavor NJLL model and the Proper Time Regularization (PTR), we
derive the temperature dependence of quark condensation and the temperature dependence of quark mass
in Quark condensation at finite temperature, and try to study the establishment of GMOR relation under
this temperature condition. The results show that near zero temperature, the GMOR equation is valid
within the allowable range of error, but with the increase of temperature, beyond a certain limit, the e-
quation is no longer valid, and the deviation between the two sides of the equation is increasing.
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The three cases of parameters sets used in this work
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Fig.1 Effective quark mass M as a function of tem-
perature T
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Fig. 2 Vacuum to one-pion and axial-vector current
matrix element, as a Feynman diagram
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Fig. 3 The percentage deviation of GMOR relation
B and the relative effective quark mass M1 as
a function of temperature T
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