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Abstract

Some studies have been carried out on the influence of magnetic field and angular velocity on
phase transition of strong interaction. The rotation can inhibit the quark condensation, and the
selected radius in a rotation system also has an effect on the mass of the dynamical quark. The ro-
tation of pion in magnetic field promotes its condensation. Given the non-central collision of heavy
ions, we investigate phase transition of strong interaction with both magnetic field and rotation. In
view of the fact that asymptotic freedom of QCD, we take the NJL model of variable coupling para-
meters and containing quark freedoms, obtain the inverse magnetic catalysis phenomenon pre-
dicted by lattice QCD, and study the influence of magnetic field and rotational angular velocity on
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the critical temperature of chiral phase transformation.
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1. 518

R i B T3 775 (QCD) [ AH B2 Hh v REAZ W B 78 I ATV AR . FFAEAR AR A4S A AH A8 2 QCD
W P FPARAS . AR 5, EFAERIR NS R ERE), FAERFRNE T RAEFAEAHAE,
HF SRS ER. (ERAE MR A= T A5 /% (LQCD) & 7t QCD MHEIMEE k. HiE
MEFHAEBAEERN, AELK SIS [1]. 1 Nambu-Jona-Lasinio (NIL) A R B AR EAE I A 1]
W, HEA TR RR R SR, vT DAAR G MR IR A T A MR

KEEVEVIH, BEANFHA TSl FAH. 753250 % R A 8 B0 s 85 nT DUSEIURE X i 51 25 1 ) il e
KEELT TR TEE TR MRS EN S E T8N T s yeEt. K, Eak
KT W7 R0 g £y 3 B T SR AH ELAE P ARSI FURRRBR 22 . SR [2]38 B A 3 58 - 0 4 2 7 AR i 3
SR IL 10"~107 Fi . EE B P HIAERL ORI S A 10°~10° K /N F BhiE, LAk BE A A T A SR [3]
[4]. STAR FIl i A9 g AR 3 X Au-Au SOl RE AT &, 0 A A 107 S4B 44[5]
W TR REIA 0 FAERTARYE 52, DL SR ESA T AR A . B 9 45 SRR BRI [ 45 FAIE
X FRPERGER A L 2S SEAR R [6] [7] [8] [9]. TESRMESA FATATLERE T, ok EmHNMIERES, BB N6E
P BABKMEHE[10]. 5mH3S FIRAFERNA B RIS BB . R R TR IRIR T F
TEXS FRIELERL TRk 8 . OBEHE A AR TE R SR e FAE X R CE 3% 15 B0 a

FHEXS BRI ) S BRI S B 9T FH LQCD TR F[11], AR 1A PRIEE AL NIL BEELAS B T
RTINS o HAp G0 0B A RBEHE AR T S B 25 3, SR T AR B 308 e 12 1D 9 J (1)
PNJL BB, 0 Re1S 2 RBEAEAL 25 SR [12] . 3 H BT 1k S LA L B A, — A AT RE A AR 2 NJL
B A ISR T H B, 3 HRA SIS M I RAER . B NJL B8 A 7R3 QCD ¥k
H AR AE[13] JCHGRE R TS B RORI LR R e . DR, E GO RT DGR I e R
ZHORB QCD Wikt [ R E. SCHR[14]\ QCD MMiT [l &, it S5k SRl & 1533 7 LUk
FERREIA N E B RS S5, WS R] T R I R . FLAh W 70 8E et M sh & 1 FAE Bk
SRR o 5 A H AR I [15], A BRI EE T A8 ELAE T ) 2 oK 718 3 e 4 mT DA ST F-AE R AR 1 1) [ R ik ke
[16].

VA 2R T REH e FE R G 7808 A 1A G i) NJL A5 [17]. 12 AN BETS 3 LQCD Tl i) 2
WAL S . TITE SRS, FRATTL 0% FERE A S A AL A AL . BRI, AN SORE 3 T AE X 8 5
BT ARRT O, FH ek NIL BERL eE FI A T T AE AR AR R T A

2. NJL ER R HSH
TEANREIS T, WIRIIRIE (1 NOL AR iy EC 25 B
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£=[iy" [0, +m, ]y + G| (7 )"+ (Firsew )| &

Heby =(u,d) FEFHHRENE T, m RS, G RIS W ¢ (i =1,2,3) RAEMKB A W
FISiFE. D, =0, +iGA, RIVESH, b, G=diag(q,,q,) R HAEHEE, KEH A, FRDH 21
Wi .

AT T AR PV R B 2 R B A L. 7E X IR U M R b s BRI,
A =(0.B,/2,-B,/2,0) ,ix £ F3 B = B2 . REA FkIE A Q HUNEH, ELIER 7101 FAT T 4N 77 0
NJL B ()7 K & [18]

c =¢/7{7°[i8t +a[ [, +8, |]+ir'D,.iy*D,.ir0, —m0}+4m @)
Lo =G[(l/7t//)2 +(l/7i75rl//)1 3

Ho, B B L = —i(xe, - yo, ), BNtz A S, =0%/2, D, =0, +i6B, /2, D, =0, ~idB, /2 .
CEERETT AT TR TT 1, PIPmin ORI T, iU SR AR AR SR M3 ) %5 S iy
m=m, —2G (py ) 4

W FE R W 2 GEAE Jie e 7 [ K BT fA) e AU 5 230, BATHERT R RSB 1F — DR, R
NWFFRGINEAE, BEFEAARR R AXHER R R RER QR <1, Fr U E AT 12 A R E IR
Ko X AFII22% 0B AL T A, Bim=m(r). SCERIA9IWFFC 1 A1 A2 B s IO 5 7 27
SRREREW. RV P atp R, AR B RNEE A . Ik, R EER
BRI AR AT DA RAZ il . AR SO, JRATTEIU AL (AR AR AE 1070 m iXANEE S, ATELKE m
MA—AHEL

HE ARG T R B S T, AR R T SEAE R 53 QCD BRI A RA B A
RS NIL A ORI AR AT QCD #iidk B X — B EHFE. N 1 kX — i, AR M BE Rz AN
IR AR RO & 4[20] -
1

P CZOR) } +s(B) ®)

G@:ch*_
FER A SRS 1R, BRASHC Ta,s, B KRR

Table 1. Value of fitting parameters in coupling parameter

® 1 BAESHTHNASHE

eB C Ta S s

0 0.9 0.168 3.731 40
0.2 1.226 0.168 3.262 34.117
0.4 1.769 0.169 2.294 22.988

B I A AL RS & S B s B R 5] 1 s A 1 KRR S S HER G R, BEE IR RIT
A S HOED, RARGFHUAIL T QCD #iHE i B ACKHIE .
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Figure 1. For different values of magnetic field, coupling parameter as a function of T
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A BRIEE T BRI

- 2 2 2 © Bs
&:m—z A4/1+A—2—mln A+4/1—A—2 +£2 Zj d—fe’s’“z s ~-1|+c (6)
2G(B,T)N, =« m m m 4n° (540 s tanh g, Bs

© d
C__mZZ(JSZI_w pZ _l: (enf+in)+f(6nf _in):| (7)
Hob, Ny =2, No=3. A RIEZSShamsmim, =20, a,=(-n+y2)Q, RML
S
EENquf | m. 0, =263, Gy =-e/3. MKW WK T oA K i&zﬁaf(E):ﬁo m, =5 MeV ,

A=065GeV, R=20/eB GeV'.
3. ZRKITL

I FH PR IR ) NI B AT HOE T 5, i AN [ e A B AR B2 R 1 QCD AHIEL. A &
KW FCILSE, B R M T AR R R e . T RonilmfE, Q RonAslfE, eB RnlliinimfE.

Kl 2 R TCIRFERT, 3715 % e i E B RESA B AR Ol RATAT DR BRI R4t %
IRPIT, 2775 0 SRR 3G B OK . BI R, FAEEEROR. Xt R LI R . T—0.1 GeV
BT, #7155 s RN . BRI NN, SRR B IR . AR B — AN R S R B
BRET S, 1% EA SRR BRES G, FAEFRMER B KBS IS, & stk .
4 3 IR IERE RIS 0.002 GeV I, 3 )% i & BEREIA AR ARG L. EPERE K 3 5K 2
FEAR—H ARZAZEELE 0 GeV~0.1 GeV JulH N, HleFc I 3 7)%%5 sl /N, T>0.1GeV
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Figure 2. For Q =0 GeV, dynamical mass as a function of T with different values of magnetic field
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Figure 3. For Q = 0.002 GeV, dynamical mass as a function of T with different
values of magnetic field
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Figure 4. For Q = 0.003 GeV, dynamical mass as a function of T with dif-
ferent values of magnetic field
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Figure 5. For Q = 0 GeV, chiral susceptibility as a function of T
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GeV? I I FHIEE N 0.14 GeV, i eB = 0.4 GeV2 I (Il FLR N 0.12 GeV. BIFE#ERLIZ IG5, I
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Figure 6. For Q = 0.002 GeV, chiral susceptibility as a function of T and eB.
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Figure 7. For Q= 0.003 GeV, chiral susceptibility as a function of T
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Figure 8. For T = 0 GeV, dynamical mass as a function of Q with different
values of magnetic field
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Figure 9. For T = 0.1 GeV, dynamical mass as a function of Q with dif-
ferent values of magnetic field
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