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Temperature dependence of the masses of various meson states in the
framework of extended Linear-Sigma Model

In the extended Linear-Sigma Model (eLSM), the structure of meson states,
including pseudoscalars (Jpc = 0−+), scalars (Jpc = 0++), vectors (Jpc = 1−−),
and axial-vectors (Jpc = 1++) is investigated. For the �nite-temperature case we
used the mean-�eld approximation with Polyakov loop. We investigated the e�ect
of the model parameter set to the meson properties and compared SU(3) and
SU(4) con�gurations. The temperature dependence of meson masses shows that
although various meson states exhibit unique patterns in their mass changes with
temperature, they all seem to share a similar range of dissolution temperatures.
This means that the critical temperature that marks the phase transition from
hadrons to quarks appears to vary slightly depending on the meson states. In this
regard, we �nd that the quarkonium states, formed by a quark and its antiquark,
are largely una�ected by variations in the temperature.
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Èññëåäîâàíèå ñâîéñòâ ìåçîííûõ ñîñòîÿíèé ïðè íåíóëåâîé
òåìïåðàòóðå â ðàìêàõ ðàñøèðåííîé ëèíåéíîé ñèãìà ìîäåëè

(eLSM)

Â ðàìêàõ ðàñøèðåííîé ëèíåéíîé ñèãìà ìîäåëè èçó÷åíû ñâîéñòâà ðàçëè÷-
íûõ ìåçîííûõ ñîñòîÿíèé, âêëþ÷àÿ ïñåâäî-ñêàëÿðíûå (Jpc = 0−+), ñêàëÿðíûå
(Jpc = 0++), âåêòîðíûå (Jpc = 1−−) è àêñèàëüíî-âåêòîðíûå (Jpc = 1++).
Äëÿ èçó÷åíèÿ ñâîéñòâ ìåçîíîâ ïðè íåíóëåâîé òåìïåðàòóðå áûëî èñïîëüçîâà-
íî ïðèáëèæåíèå ñðåäíåãî ïîëÿ ñ âêëþ÷åíèåì ïåòëè Ïîëÿêîâà. Ìû èññëåäî-
âàëè âëèÿíèå ïàðàìåòðîâ ìîäåëè íà ñâîéñòâà ðàññìàòðèâàåìûõ ñîñòîÿíèé è
ñðàâíèëè ðåçóëüòàòû äëÿ SU(3) è SU(4) âåðñèé ìîäåëè. Ìåçîííûå ñîñòîÿíèÿ
äåìîíñòðèðóþò óíèêàëüíûå çàêîíîìåðíîñòè â èçìåíåíèè ñâîåé ìàññû ñ òåì-
ïåðàòóðîé, íî ïðè ýòîì âñå èìåþò ñõîæèé äèàïàçîí òåìïåðàòóð ðàñïàäà. Ýòî
ñîâïàäàåò ñ èçâåñòíûìè ðåçóëüòàòàìè, ãëàñÿùèìè, ÷òî êðèòè÷åñêàÿ òåìïå-
ðàòóðà, îòìå÷àþùàÿ ôàçîâûé ïåðåõîä îò àäðîíîâ ê êâàðêàì, íåçíà÷èòåëüíî
âàðüèðóåòñÿ â çàâèñèìîñòè îò ìåçîííûõ ñîñòîÿíèé. Êðîìå òîãî, ìû ïîêàçà-
ëè, ÷òî êâàðêîíèåâûå ñîñòîÿíèÿ, îáðàçîâàííûå êâàðêîì è åãî àíòèêâàðêîì,
â çíà÷èòåëüíîé ñòåïåíè íå ïîäâåðæåíû âëèÿíèþ èçìåíåíèé òåìïåðàòóðû.


