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Effects of Magnetic Field and Rotation on 3P, Superfluidity in Neutron Stars
Kota Masuda(U. Tokyo / RIKEN) and Muneto Nitta(Keio Univ.)

Abstract
It is generally believed that the superfluid state is realized in the neutron stars, which are high density fermionic systems. Due to the repulsive core in the 1S,
partial wave, the effects of pairing in the 3P, attractive interaction becomes comparable to that of the S, case at about the normal nuclear matter density.
In this poster presentation, we firstly introduce GL equation for 3P, superfluid state. In BCS limit, degenerate ground states can be parameterized by one
parameter. We show effects of gradient term and magnetic field on ground states and half-quantized 3P, vortices are the most stable states under certain
conditions. We also discuss a spontaneous magnetization caused by half-quantized 3P, vortices and compare results with that of integer vortices.

Results
o 6 R+H3575 L : Uniaxial48

Introduction [1,2,3]

phase shifts in degrees

uclearphysics isopairs | \s | e, mai

BADF A é ¢ “ = Dihedral-2.
) i X, B L () |

po<p: 3p, pairs

PREITHOEN g g N Uniaxial i e 1)2
s

N 7 N Dihedral-2 [U(1) x §%]/2, U : -1<r<-1/2
-30°

M A Biaxia| l [U(1) x SO(3)]/Ds =1l

o 3p, (:ﬁﬁﬁﬁiﬁlﬁﬂgz — FBYR T mEgEbHY
o BREBIE (NEREIETEL. EBIHQ,,+Q,+4R)

J/"' Xstrophysics (Neutron Star)
Vorticity m=1 Vorticity m=1/2

EREAERL-ERE
Glitch

i

/N J DN H

L e TN

o PEFREBTHESNSLIWINRET (5. BER)T 3 fi img
- img  fa

EHTBP, DEERIKE? i Api =

/71

Ginzburg-Landau Equation [4,5] M
A = 0.8MeV Magnetic flux 123 -7.28

GL free energy density: R [106 &2 Wh]

(6K Q)+ Hii5 85 Q) L

A=D iy o, [2H B BRIS DR O BB A BLRE
SEABTIIE, spin2-BEC S ERHEIS X3P, DREFTHR SN
éu(T)TLLrl;‘ + L12|'2 + BoTr(AA*)? + r(A2A*?)
o 3p, Wi FETHHINDIIKR T THEHANER
o sTRoNG covrLe REGIONIIIZHI115 o« NERHEISIEOAF LIEENREE
Gap parameterDERUT: ||| o 3p, (5 B E L. 15, I IER BN EH
" 0 v ) Future Works

B

0 —(14r) 0
0 1 1L BAEFERAE~OZE
2. BAGHRXZBLI-TTILIA VIR (FOE—K)
3p, [ RODHILEBREN D

UNSTABLE REGION T

References
[1] R. Tamagaki and T. Takatsuka, PTP 44 (1970), 46 (1971) and 47 (1972)
[2] P. E. Reichley and G.S. Downs, Nature 222 (1969)
EF' 'TE?EW“B ] N ] [3] C. O. Heinke and W. C. G. Ho, ApJ Letters 719 (2010)
A . § ¥ [4] ). A. Sauls and J. W. Serene, Phys. Rev. D. 17 (1978)

[5] R. W. Richardson, Phys. Rev. D. 5 (1972)
[6] S. Uchino, M. Kobayashi, M. Nitta and M. Ueda Phys. Rev. Lett. 105 (2010)

HOMNESTITWVWHRLE



