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o weak links in 3He-B

Outline

e theoretical models for “z states”
- gquasiclassical pinhole model
- GL calculation of a large aperture
- textural effects in aperture arrays

e summary
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Weak link in superfluid SHe-B

e triplet pairing
AL = Auiki, i = %Y,z
e order parameter

=T+ = [Ax Ay Ax
T+l = [Ayx Ay Ay
T+ - [Ax Ay Az

L

2.9 §

e Aii = AR,i(N, 6p) exp(ip)
e N forms textures

¢ ¢=9¢%—¢" yij = RLRY

coupling F (¢, ¥ij)
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Berkeley experiments |[Marchenkov et al., PRL 83, 3860 (1999)]
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e two CPR states: “H” and “L”
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Paris experiments |[Avenel et al., Physica B 280, 130 (2000)]

e many CPR’s

one dit
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Josephson currents in a small weak link

e singlet swave pinhole:
[Kulik & Omel'yanchuk (1977)]

Js(¢) = 1(¢)

e triplet p wave: 71 and || condensates
[Yip, PRL 83, 3864 (1999)]

3o0) = 5 {F(6 + 0) + H(o - D))

cos dy, = [R/';i REJ-]RiRj
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n periodicity and “r states”

o for each k, expand f(¢ =) = 3, f(Wsin[n(¢ = 9)]

SNA L
NN

o

n=1 n=2
e average over k to get Js(¢) = ¥ J(”)S|n(n¢)

e ALR and thus J((;n) controllable Wlth magnetic field: Fgy o« —(H - R§)?
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GL simulation of large aperture

e for T <« T holes
with W =~ 100 nm
not good “pinholes”

e self-consistent cal-
culation for 3D hole
or 2D slit on &g
scale
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Ginzburg-Landau energy density
f(A, VA) =
— a Tr(AAT™) + B1| Tr(AAD? + Bo[ Tr(AA )]
+ B3 THANAA ) + B4 Tr(AATAA *) + B Tr(AAT*AAT)
+K [()/ — Z)aiAZiajAuj + aiA;jaiAﬂj + aiA;jajAui]

Conserved currents (¢ (T) < ép)

Jszzﬁ(HAﬂ Al +c.c.)

Z 'OVA,
jSIOin = +€y VAVii + C.C., a=XY,zZ
¢ H OV A,
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“m states” (3D hole)

e pinhole: “r states” only for AL # AR

e large hole: also for At = AR [Viljas & Im A K
Thuneberg, PRL 83, 3868 (1999)]
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n branch: trapped
e 7 branch not accessible via phase slip? double-core vortex
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Wide and narrow 2D slits
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“Anisotextural” effect

e length scale > ép ~ 10um > &
e surface-dipole energy « —(fi - 82 and coupling F (¢, A

-2 0 7172
phase )|{ n texture

e weak link couples phase and spin-orbit degrees of freedom

LR)
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Aperture array

e a pinned textrure may ben

T e
<> - 7571 | 2R
RISy RIS N a

e minimize coupling + bending energy
Fa(g, A5 AR) = ~Ec(A™, A%) cos ¢

(ALl ARy _ AL ~R
Frig(n~,n") = Fg(nh™) + Fa(n™)

e transition at ¢ = +7/2 where cos¢ =0
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e estimates for pinholes in diffu- I
sive wall [Viljas & Thuneberg, — ~ A1/
PRB 65, 064530 (2002)] -

e Fg~Rand Fj ~ kR
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o T=04T, Rc>0.5um
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Summary

e pinhole model reasonable for small apertures

Fi(g) = —EY cos g — ED) cos2¢ - - -

e modifications necessary for
- large (W.D > &g ) apertures
- hole arrays — anisotextural effects
e more experiments needed to identify these effects
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