
Ââåäåíèå
Ñâåðõïðîâîäèìîñòü âàêóóìà â ñèëüíîì ìàãíèòíîì ïîëå

Ïðîâåðêà ãèïîòåçû î ñâåðõïðîâîäèìîñòè
Îáñóæäåíèå ðåçóëüòàòîâ è âûâîäû

Ñâåðõïðîâîäèìîñòü âàêóóìà â

ñèëüíîì ìàãíèòíîì ïîëå

Â.Â. Áðàãóòà

ÈÔÂÝ

5 èþíÿ, 2012

Â.Â. Áðàãóòà



Ââåäåíèå
Ñâåðõïðîâîäèìîñòü âàêóóìà â ñèëüíîì ìàãíèòíîì ïîëå

Ïðîâåðêà ãèïîòåçû î ñâåðõïðîâîäèìîñòè
Îáñóæäåíèå ðåçóëüòàòîâ è âûâîäû

Â.Â. Áðàãóòà



Ââåäåíèå
Ñâåðõïðîâîäèìîñòü âàêóóìà â ñèëüíîì ìàãíèòíîì ïîëå

Ïðîâåðêà ãèïîòåçû î ñâåðõïðîâîäèìîñòè
Îáñóæäåíèå ðåçóëüòàòîâ è âûâîäû

Íåöåíòðàëüíûå ñîóäàðåíèÿ èîíîâ

eH ∼ (1− 15)m2
π

Â äîêëàäå áóäåò ðàññìîòðåíî ñòàòè÷åñêîå è îäíîðîäíîå

ìàãíèòíîå ïîëå
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Ñâåðõïðîâîäèìîñòü âàêóóìà â ïîñòîÿííîì ìàãíèòíîì ïîëå (Phys.Rev. D82 (2010) 085011)

ε2(pz) = p2z + (2n − 2sz + 1)eH +m2

M2

ρ±(H) = m2

ρ± − eH; M2

π±(H) = m2

π± + eH;

Hc >
m
2
ρ±
e
,M2

ρ±(H) < 0�êîíäåíñàöèÿ ρ±-ìåçîíîâ

Ãèðîìàãíèòíîå îòíîøåíèå äëÿ ρ-ìåçîíà g = 2!

Phys. Rev. 157, 1376 (1967); Nucl. Phys. B216, 373 (1983)...
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Ýôôåêòèâíûé ëàãðàíæèàí (Phys. Rev. Lett. 95, 012001 (2005))

Dµ = ∂µ + igsρ
0

µ − ieAµ, gs = 5.8

Óðàâíåíèÿ äâèæåíèÿ

∂νFνµ = −Jµ, Jµ = Jchµ + J
(0)
µ

Jchµ = ie
(
ρν+ρνµ − ρνρ+

νµ + ∂ν (ρ+
νρµ − ρνρ

+
µ)

)
; J

(0)
µ = − e

gs
∂ν f

(0)
νµ

(∂ν∂ν + m2

ρ)ρ
(0)
µ − ∂µ∂νρ

(0)
ν −

gs
e Jchµ = 0

Dνρνµ + m2

ρρµ + i(gsρ
(0)
µν − eFµν )ρν = 0
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Êîíäåíñàöèÿ ρ-ìåçîíîâ â ñòàòè÷åñêîì ïðåäåëå

Êâàäðàòè÷íàÿ ÷àñòü

µ2± = m
2

ρ ± eBext , ρ± = 1√
2
(ρ1 + iρ2)

ε0(ρ+, ρ−) = 1

2
B2

ext +
g2s
2

(|ρ+|2 − |ρ−|2)2 + µ2+|ρ+|2 + µ2−|ρ−|
2

ìèíèìóì äîñòèãàåòñÿ ïðè ρ+ = 0; ρ1 = −iρ2 = ρ
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Êîíäåíñàöèÿ ρ-ìåçîíîâ
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Ìîäû ðàñïàäà ρ ìåçîíîâ

ρ± → π±X , X = π0 > 99%

ρ0 → π+π− > 99%

ρ ìåçîíû ñòàíîâÿòñÿ ñòàáèëüíûìè ÷àñòèöàìè â ñèëüíûõ

ìàãíèòíûõ ïîëÿõ
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Âû÷èñëåíèå íà ðåøåòêå (quenched) (arXiv:1104.3767 [hep-lat])

Èçìåðÿåòñÿ êîððåëÿòîð: G±(x‖) = 〈j±(x‖)j±(0)〉, j± = ū(γ1 ± iγ2)d

Åñëè êîíäåíñàòà ρ-ìåçîíîâ íåò, òî G±|x→∞ ∼ exp(−µ±x‖),

åñëè åñòü, òî G−|x→∞ ∼ ρ2, G+|x→∞ ∼ exp(−µ+x‖)

Êîíäåíñàòà íåò: G± ∼ (e
−µ±x‖ + e

−µ±(Ls−x‖)
)

Êîíäåíñàò åñòü: G− ∼ (e
−µ−x‖ + e

−µ−(Ls−x‖)
) + ρ2,G+ ∼ (e

−µ+x‖ + e
−µ+(Ls−x‖)

)

Ïðèìåð âû÷èñëåíèÿ êîððåëÿòîðà
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Ðåçóëüòàò âû÷èñëåíèÿ êîíäåíñàòà íà ðåøåòêå 144, a = 0.1fm

Êîíäåíñàò íå ðàâåí íóëþ ρ 6= 0

Çíà÷èòåëüíîå óâåëè÷åíèå ρ ïðè óâåëè÷åíèè ìàãíèòíîãî ïîëÿ

Âàæíî èçó÷èòü ýôôåêòû êîíå÷íîãî îáúåìà!
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Ýôôåêòû êîíå÷íîãî îáúåìà ïðè H = 0

Ðåçóëüòàòû õîðîøî ôèòèðóþòñÿ ôóíêöèåé ρ ∼ exp(−aLs )

Ïðè H = 0 êîíäåíñàòà íåò

Ïðè èññëåäîâàíèè ñëó÷àÿ H 6= 0 âàæíî ó÷èòûâàòü êâàíòîâàíèå ìàãíèòíîãî ïîëÿ íà

ðåøåòêå eH = 2πn
L2s a

2
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Ýôôåêòû êîíå÷íîãî îáúåìà ïðè H 6= 0

Ðåçóëüòàòû õîðîøî ôèòèðóþòñÿ ôóíêöèåé ρ ∼ exp(−aLs ) ïðè eH = 0, 1.07 GeV2 è

ρ ∼ exp(−aLs ) + const ïðè eH = 1.28, 2.14 GeV2

Âèäèì ïðåäñêàçàííûé ýôôåêò eHc ∈ (1.07, 1.28) GeV2.
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Elliptic �ow

v2 = 〈
p
2
Y−p

2
X

p
2
Y

+p
2
X

〉 ' 7%
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Âûâîäû

Ðåçóëüòàòû âû÷èñëåíèé íà ðåøåòêå ïîäòâåðæäàþò

òåîðåòè÷åñêèå ïðåäñêàçàíèÿ

Êðèòè÷åñêîå çíà÷åíèå ìàãíèòíîãî ïîëÿ eHc ∈ (1.07, 1.28)
GeV2, Hc ∈ (1.8, 2.1) · 1016 Ãàóññ

Âîçìîæíî ïðîÿâëåíèå ñâåðïðîâîäèìîñòè âàêóóìà âèäíî(

áóäåò âèäíî) íà ñîâðåìåííûõ ýêñïåðèìåíòàõ ïî

ñîóäàðåíèþ èîíîâ
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ÑÏÀÑÈÁÎ ÇÀ ÂÍÈÌÀÍÈÅ
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