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Energetics. Parameters and Settings
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e Parameters:
A&y psp/ps (1 below Tt)

e Two problems:

+ Pair energetics in bulk
* Mesoscopic cylinder
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Pair energeticsin bulk
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Pair energeticsin bulk
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Pair energeticsin bulk

b 0.2

(I)(2) r12 sp ri2 A
o BB Brui=b st [Ko(3) +22 In (%2) ~In (3)
e k=MA/£=25 (A~ 150nm and £ ~ 60nm In Sr,RUQ,)
psp/ps = 0.3,0.4,0.7 (blue, purple, red)
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Why M esoscopic Samples?

e No half-quantum vortex observed in bulk
(limitation of London approx.)

e Need to consider finite-size geometry to
+ Cure spin current energy divergence
* Reduce supercurrent screening

e Slab, cylinder, hollow cylinder
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Thin hollow cylinder

= paradigm coreless vortex in mescopic sample
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Thin hollow cylinder

= paradigm coreless vortex in mescopic sample

e Energy differ from s-wave just by spin current term:

1
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Thin hollow cylinder

= paradigm coreless vortex in mescopic sample

e Energy differ from s-wave just by spin current term:

G/Ey =3 [ : (ng — By /D)2 + P22 ] — (®4/P0)°

1+ Ps P

(3 = dR/2)\? - geometric factor)
e & range ratio for ‘half-quantum’ to ‘full-quantum?’

[ —%(Hﬁ)} : [H%(Hﬁ)}

Stability of Half-Quantum Vorticesin p . + ipy Superconductors — p.6



EXpect py, < ps

(Leggett Ann. Phys. (1968))
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e p.,/ps: renormalization ratio of Jg, to that of J
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EXpect py, < ps

(Leggett Ann. Phys. (1968))
e p.,/ps: renormalization ratio of Jg, to that of J

e J,, conservation = Jg conservation, but not the inverse
(interactions tend to reduce Jg, Jg,)

Stability of Half-Quantum Vorticesin p . + ipy Superconductors — p.7



EXpect py, < ps

(Leggett Ann. Phys. (1968))
e p.,/ps: renormalization ratio of Jg, to that of J

e J,, conservation = J; conservation, but not the inverse
(interactions tend to reduce Jg, Jg,)

® ps, = ps fequire decoupling between two spins
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EXpect py, < ps

(Leggett Ann. Phys. (1968))
psp/ ps: renormalization ratio of J, to that of J,

Jsp CcOnservation = Jg conservation, but not the inverse
(interactions tend to reduce Jg, Jg,)

psp = pPs require decoupling between two spins

psp/ ps Of SILRUO, smaller than ~ 1
*m/m* < 0.3 near T = 0 for Sr,RuOy

* psp/Ps ~ 1 require strong interaction between like spin
and very weak interaction between opposite spins
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Outlook
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Outlook

e Remaining concerns:
1) vortex core

2) crystalline d locking in zy plane
3) domain walls
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Outlook

e Remaining concerns:
1) vortex core

2) crystalline d locking in zy plane
3) domain walls

e What's signature of half-quantum vortex?
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