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Abstract

We study the-Abelian flux tube profile in the mesonic and the baryonic configurations of static quarks below
and above the finite-temperature transition in Ny = 2 full QCD. To reduce effects of ultra-violet fluctuations
we measure Abelian-distributions of the action density, the color electric field and the monopole current after
fixing the maximally Abelian' gauge. Changing a distance R between quarks for fixed T'/T. < 1, one can see
a clear signal of the string breaking for large R. The electric ﬁeld "becomes Coulomb-like and the cuculatmg
monopole:current-disappears. .We study also temperature dependence of the flux profile for a fixed R = 0.7 fm.
The disappearance of the squeezed flux is.observed clearly above T.. Similar behaviors are observed both in the

mesonic and the baryonic systems.

1 INTRODUCTION

7+ —213 QCD (BFEHE) I T LIRERTVD, ZhIFZ +— 27 Db D color DHEE (SU(3) 1t
iz Gauge ) # D LICHEINLER T, ENERICBVTRTFCEDEL SRR ENTWEERTH 5,
LA LRIMEBRIZB VT, S OXRBEMELZRITVLERTLH 5,

7+ — OB LIHOEEBELFO—DOT, TNENFOVAE»S 7+ — 7 2 BETIRRIBTI EATE &\n
rvd, FNEBICBITARERNLHED—D2OThHb, TOBPLLTEZLONDOINFO VOV LHEETDH
Bo THITZ #— 2 BT, Gauge %I VA Vit ko T color DEHEHENFITE LAMThh, ThilLoT
51 GEVAHEMER) B8+ 5 & &, 71D (color electric field) @ flux 25U 4K (—RILD tube) IZH LN
LT =7 BCEC BRI AT ALk BRELT + — 7 FEETHIHE RV ETEHET
bbo BE, CORHBEECHERE LT ﬁiﬁs%ﬁﬂ BUAFYIN=T-F0TIBROTFOY Y 1
iy B3 (Dual) 2¥F ¥ 8=7-5 » ¥ 8k (DCLBH) HPRENTV 5, ZOERIL, QCD ¥ HHL L
PFIMERIC BT A EHERTH N FOHAMEB L. dual &1&5’?&;3907574 A —HRIC b QCDE‘
Zedi Tl color electrie field ® flux 7% tube Ricgshs N ")Hﬁ?%%( ZLTE Zzo . '

Lty %W@Ahu/W%Lﬁﬁé%ﬂkmi?%%#lcfwétb Eﬁ%k;é%ﬁtwfu%wﬁ
BOFRYERELIZITRER VY, £ Ti%}%%’i”‘\&btﬁ/’c ﬂux @U%#f%%ﬁﬁ‘bétbk\ ﬂ‘h”b’i’ﬁ‘%ﬁi
: LE’Q]UIEEMELﬁ’FE‘? Gauge Bt bEic BV IalL—v AVICEoT, ANFO YOV LIBEZICOVTH
L7, P

CERIT, _.'ﬁi@7 * 711‘67?51\‘) F v BV T, %OV*T"M%L\ 4% bH color electric field D flux DILIK
Y FEFBB B *‘J%HXZB# SRR 5 TViA, DGLEBRTIR Y FEATHLTEY, BIZ0BERD
RS S Y. FEO flux tube DHEEFRD ZEMTETWS [1,1]s F 7 Static potential DIRZFEVH 5L Y F -
B % I &L AR IR ERTVIS 3,746 u@ﬁ}f%f i, Nt—SGEBE(mf;%;ﬁkBH%/\‘Jﬂ‘/@?\]“ﬁ’l‘%l_
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b:'D‘/‘T%"‘flo

¥ 720 BB 0 Full QED 12813 A IRIBER Mﬂ% BWT, FIEBICBWT Static potential A% flat i27% %
T AR ENT [Bls flat IR HDIR B 4 — 2 @iTEEﬁEk X B% 5 (string breakmg) THBEER Bh%o
ZO L ED flux D profile DIRB BT OVT b T2, FRRC, ARBEREBD BIfRIC B 5 lux OETLICD
W i.) SE,O f:o

2 SIMULATION DETAILS

ﬁ{fﬁ‘_/ I a2 b—¥ arTid, configuration ¥ QCD ® Action %%ﬁ?’% X5, ETHR*ECHTERT %,
Sp=8% ~ Egc'swnas Za(x)aﬂ,,F,wgb(m), (2.1)

T3 &5 Fermion ® Action (clover action) ¥ standard Wllson gauge actionS% & vy, I 2T ¢y, 13 clover 8%
T Ref.[6] ISV FERBIEIT D 720163 X8 DAE T4 xwﬁfiﬁm}i AI2BVT B = 5.2, k = 0.1330, 0.1340 0.1344, 0.1360
?-configuration £NA 7Y v FEYFANBEIL L o TER L7 CHICE 0TI L—28—32 DEW L 7 4 —
7 OHROEE NRE ot BRBEREHE) 2 LT, ﬁﬂE(mE*ﬁﬁf’L IBERRIIOVTHHAR, 2D
¥ XOMEB AL T, = 213(10)MeV[5] T -7, | ,
DGLEmEHERL LN FO YOV SHMBRICBW T £ OHEHICHE LT, Abelian projection I & % Gauge &
ERLELDT, YV EROMERS BT S Maximal Abelian gauge (MA Gauge) 12 X% Gauge Bl %
simulated- annealing algorithm|7] IC X > TR L7:s THITL o T 347 3FIDITFNC & o TE XN 2 Non-Abelian
Uy o E# (SUB) b, TORAEG THS Abelian V) ¥ 7 EH (U(1)@U(1)) %3kEHT T EHTE B,
512, 20 Abelian V) ¥ 2 ZHIC X o THEIME SN 5 plaquette % regular % ¥4 & singular % EF5C SEL, £
IHLDEEEELLILT regular & ) photon ® Y > 7 Z¥ operator #F singular X ) monopole Y » 7 %8
operator P ENENEHETE B, INHDY) ¥ 7 EHEHAVT, Action density % color electric field. Monopole

=1 T/T =0.94 (ﬁ = 5 2, k= 0.1340) 0))‘ V% Lioﬁ'% Action dens1ty(TOP) color electrlc ﬁeld(MIDDLE)
- Monopole current(BOTTOM) ® profiles Source & LT monopole ® PLO % Fﬁ\z‘f:o QQ @EE%E&‘J R/ro = 0 91

(left), 1.59 (center), 2.25 (right) T %, :
current DHFIM L BB EZER L ChAOBRE O LB B +— 28 (XY R biTry— GOR =

NUF LT 3EDY +=2) T source S(R) & DIHBDYEED S, source ZHIBFLT & X0 BFN L
#HHE O O profile %
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(O(s) - S(R)) 50
(S(R))s—0
EEBETE D, DT () gy M source BB E AR B DE LB L, ()5 g RABERTLR S OERT
STTRMR A= id, ZREO—STEERRETANFLEEL T, BEFAEZENA) V7 EROKICE -
TEFHE N D Polyakov loop operator (PLO) 10k o THRT I EET B, 2 LTHINRY + ~2{i$(R) £ AV
VELIEPLO L FDTH—% WMo/ b0OME, NV AL LIE3ERDPLO HBILL - TEFRFREHE L.
F /e, AV ¥, 23 % ¥ O source IZ Abelian, monopole. photon %) ¥ 2 Z5# operator 2 HEIH & h 7z PLO %

FREREL B, - |

(O, R)) 50 = (22)

3 NUMERICAL RESULTS

HEFR 1 TH b, ZHIZHAL ZHK (T/T. = 0.94) 1217 % X 7 D monopole part NP 2T profile
Th b, DGL BH D dual Melssner TR 1BV T, T D monopole part 7 flux DTV b ¥ # 5 E 7z Hv>, photon
- part %% source @ coulomb 5% T LAHLRTW 3 10, 11, 12], #ICE 2. T ® monopole part Dik5:
FBVERARLIELT, VUBEDORIEVER) LD TED, EBR. 7+ — 7 FEBEOEWEE (R/ro = 0.91)
BWTiE, fux PSRN tube RICHR 2TV EDHPH 25, dual Meissner ZIRICHEVY, color electric field D
I % Monopole current ZE o TWABZ b bbhb, LAL R/rg FREL LT &, lux D BHEEDTHT -
TW S EBRTENS, COVDEBEFR IR 505, %1 L Static potential % flat I~ 7% 5 IR & —F
THIUFEIDOLN TS,

NYF BT, Aux DU BHBERL I EAFTE (H2)e NI A LITBWTIE, ZOREEESY
FR % RHET A & A5 lux D profile #* 5 B THMNI: (Ry/rp = 2.61)0 2B, T DD Action density 13 flux &

B2 T/T.=0.80 (8=52; k= 0.1330)' D3 F K;BHZJ Action density @ profile, Source & LT monopole
@ PLO %\ 720 QQQ DEEMEE, Ry/ro = 1.96 (left), 2.61 (center), 3.26 (right) Td o



B 3: =52; k=0.1330 D2¥Y F1281F 5 Action density @ profile, Source & LT monopdle @ PLO % v
725 QQQ DY E Ry/ro ~ 2.0 CEEL. BET/T. ££45 080, 094, 100, 128 LMo 7z T/T, = 1.00
PHEBLITH b,

HHT % color electric field ¥ Mohopole current DMEDTHN LI L DT, ZOBEFKEVE 2 512 flux 25

GHT B0 T/ Ry/ro 37 +— /R ERTETIND 7+ — DL 0EHLHED /I (T LRRETH S,
ﬁﬁﬁﬁﬁkﬁﬁémﬁb@*ﬁ#@3?%éouhﬁQCDE”@%OﬁE@*R%L TXih B, BE

DB £ CROBFHBIET 20T, f%émbQQﬁ@%EMEﬁ%HLLT%lvkjmo%E%L

Poo ZORER AL IOHITBVTRITW: lux DS HEIIEH U OMMICEBBT 108 T 2T X

FEREBRB 74— BB DML DRI BVTHELT 2. LW )R, FECS WRIZBNT, 74—
I H—BTOHETES LS KHEZOWEFERTHEVI Z & LEET S,
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