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OU3UKA BJIEMEHTAPHBLIX YACTUII U ATOMHOI'O AOPA. TEOPUA

MAGNETIZED QUARK-GLUON PLASMA AT THE LHC
V. Skalozub ', P. Minaiev?

Oles Honchar Dnipro National University, Dnipro, Ukraine

In QCD, the strengths of the large-scale temperature-dependent chromomagnetic B3, Bg and usual
magnetic H fields spontaneously generated in quark—gluon plasma after the deconfinement phase tran-
sition (DPT) are estimated. The consistent at high temperature effective potential accounting for the
one-loop plus daisy diagrams is used. The heavy-ion collisions at the LHC and temperatures 7" not
much higher than the phase transition temperature 7; are considered.

The critical temperature for the magnetized plasma is found to be Tgq(H) ~ 110—120 MeV. This
is essentially lower compared to the zero field value T4(H = 0) ~ 160—180 MeV usually discussed in
the literature. Due to contribution of quarks, the color magnetic fields act as the sources generating H.
The strengths of the fields are Bs(T'), Bs(T) ~ 10" —~10" G, H(T) ~ 10'°—10"" G for temperatures
T ~ 160—220 MeV. At temperatures 7' < 110—120 MeV the effective potential minimum value being
negative approaches zero. This is signaling the absence of the background fields and color confinement.

H3zyq 1oTca TeMmep Typo3 BHCHMBIE IOCTOSIHHBIE XPOMOM THUTHBIE Ionsg Bz, Bg W M THHUTHOE
nose H, CIOHT HHO POXIEHHBbIE B KB PK-IVIIOOHHOM IUT 3M€ Hociie ¢ 30BOro Mepexoi NeKOH( HHMeHT
B KXJI. P ccunt H o(peKTHBHDIA MOTEHIN 7 B MPUOIUKEHIH BBICOKUX TEMIIEP TYp, YYHUTHIB IOIIUI
I JbHOAEICTBYIOIINE KOppensiuu. P ccM Tpus rotcs Temmnep Typsl ', HEMHOTO IIPEBBILI IOIIUE TeMIIe-
p Typy T4 ¢ 30BOro mepexox HeKOH( HHMEHT , BO3HHK IOIIHME IPH CTOIKHOBEHUH TSXKEIBIX HOHOB B
P MK X akcnepumeHToB H BAK.

OleHeHO 3H YeHHEe KPUTHYIECKON TeMIrep Typhl [Ii H M THHYeHHOH 11 3mbl Tgq(H) ~
110—120 MsB. Dr0 3H yeHHE MEHblIE OLIEHUB E€MBbIX P Hee 3H YEeHHH NpU OTCYTCTBUM H M THHYH-
B Hust Ty(H = 0) ~ 160—180 MosB, obcyxn empix B jutep Type. M3-3 H JMYHA y KB PKOB K K
LBETOBOTO, T K M 3JIEKTPHUYECKOTO 3 PsIOB XPOMOM THUTHBIE NOJI CIyX T UCTOYHUKOM I€HEp LIMU M I-
HHUTHOTO Tona. IloydeHBI H MPSXEHHOCTH TeHepupyeMbix momeit Bz(T), Bs(T) ~ 10%¥—-10' Tk,
H(T) ~ 10'%—10'" Tc ana temnep typ T ~ 160—220 MaB. Ipu temnep Type T < 110—120 MoB
MHHHMYM 3(p(eKTHBHOTO MOTEHIHU J1 SBISAETCS OTPUIl TEIbHBIM U CTPEMUTCS K HYJIO, 3TO CHIH JIM3HU-
pyer 06 orcyrcTBUM (hOHOBBIX HOJIEH U KOH( HHMEHTE LBET .

PACS: 25.75.Nq; 12.38.Mh; 11.10.Wx
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