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Fig. 1. The fourfold rotational symmetric Abrikosov vortex for the superconductor with coupled 7— and c— pairings under the ex-

ternal magnetic flux of two quanta (m = 2) and at the temperature T € (T1,T%): Panels (a)—(c) show the spatial distributions for

n— and o— channel amplitude and magnetic field H, respectively; (e)—(g) show the contour plots, respectively; (d) and (h) show the

phase distribution for the n— and o— channel, An opposite phase winding is indicated in the n— and c— channels.

KPR A A eSS A e — A7 T
—A~ (HUEE) - FFR) = AR 2T FR A i
XPAS. FAL L, B A R RO A 5 A e /B TS
FRESHR TS XS SR E 5 1), T THLE a1
XHGARAE (P) FUES ] R AR (T) BRI Y i
N VERT AEARES TP = +1, EHTAE=E
ATP = 1.

A ALEESRI, AR T — A ) BB, ETIR
BRI A pREO™ S R TR A R RGN —Fh
ARRIAE T R F MR RE . U DR FL T RS A bR 2

W LT, H T () R AR 25 R A8, AT R if5 &
PR ) AR B RS . T — & i =
JE e e X FR AL ZE 36, I & —Fh A AN AE S R Y
Skyrmion (A% BI¥) 4544, 53 —Jr i, shgh, —
B 74 5 Abrikosov R4 A& F-15 LI HAE, T
AT ER X SCHE 2 A9 Meissner BEF10 i€ 1574 T i)
A “Semi-Meissner” UG 44T — PPl . LA, B
[i) S5 e %o PR it S 5 3 LMl A U B, 5 A
BT S X FRPE 2 B VIR DG, 5 R, Bk
THIN RSB S5 E. BT I, FErhHe R

167401-4


http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

) 32 2 3R Acta Phys. Sin. Vol. 68, No. 16 (2019) 167401
(a) |¢x] (b) [t () H
0.58
0.6
04 100 100
0.56
0.3 0.4
0.2 50 50 0.54
0.2
0.1 0.52
O 0 1
0 50 100 0 50 100 0 50 100

K2 MR
o— ﬁ?ﬁ%"%zfﬂﬁéiﬁﬂﬁ lﬁlﬁz\ﬁ‘ﬁl’é_l

= 0.1K , M@ REE P i m = 2 W, m— I o— 7 %5 [B] 43 B 19 70 B2 HE i X B R E I (a)—

(c) 435K m—Fi
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temperature T = 0.1K and under the external magnetic flux of two quanta (m = 2), (a)—(c) show the contour plots for n— and

6— channel amplitude and magnetic field H, respectively.
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channel amplitude and spontaneous magnetic field H, respectively; (d))—(f) show the contour plots, respectively.
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Spontaneous magnetic field and odd-frequency pairing state in
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Abstract

We investigate the interband coupling induced odd-frequency pairing state by solving the microscopic
Ginzburg-Landau model for the two band superconductor magnesium diboride (MgB,). It is found that the
interband coupling can induce a new domain structure and a heliacal spontaneous magnetic vortex-antivortex
pair around the cyclical domain wall, which breaks down spin-rotational symmetry and supports a time-reversal
violating bound state, allowing the coexistence of spin-singlet and spin-triplet state close to the spontaneous
vortex core. The odd-frequency spin-triplet even parity pairing state occurs since a successive operation in the
orbital parity (P) and the time-reversal (T) obeys PT = + 1(-1) for spin-singlet (spin-triplet) pairing

amplitude. A general phase diagram is presented.
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