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FIG. 1. Critical field as a function of temperature.

of phase-slp centers. Here AT = Te~T). (Afier Meyer)
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22 a9,

a0,

oYy, . .
Tt it = K21~ WY in (0,400) X Q.
9A, ) 1.,- _

5t + Vo, +curl® A, = E%(T/MVKAH%) in (0,400) x Q,
=0 on (0, +00) x 99,
Via s v =10 on (0,400) x 99Q;,
ol

5 —kJ(x) on (0,+00) x 092,
][ curl A, ds = Khey on (0, +o0),
o0
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Gauge invariance

A— A+ Vw <;5—>¢—C{;O; Y — e
Coulomb gauge
dvA=0 inQ
A-v=0 on0Q

Magnetic field on the boundary

def .
J|8Qi = OéBaniJ = curl A,.g|aQi’j = hj/{ J|aQC #0 je {1,2}

hihy < 0,
h = max(|h1|, |h2])
1<h< L or L < h<
— — K
~ O ©9

©p ~ 0.59 de Gennes' value
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Linearized equation

Normal fields: (1, A, ¢) = (0, kAn, ckdp) ¢ = K)o

def

—curlPA,4+cVg,=0 inQ
B, = curlA, = B(x) on 9Q
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Linearized equation

Normal fields: (1, A, ¢) = (0, kAn, ckdp) ¢ = K)o

def

—curlPA,4+cVg,=0 inQ
B, = curlA, = B(x) on 9Q

Ap, =0 in Q
%n — J(x)  ondQ
Jo®ndx=0.

ou
E%—E,Qu—u—o

L= (iV+r2A,)? + ick2¢,

wu(k, J) % inf R\ < 1=u = 0 unstable
)\GO’(;CH)
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J = Jor = h~ O(k)
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J= Jok = h~ O(r)
F={xeQ|curl Ay(x) = 0}.
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J= Jok = h~ O(r)
F={xeQ|curl Ay(x) = 0}.
I-acurve, {z1,} =0QnNT,

Ji=IV¢n(zi)l/(cr) =12
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A+(ZI) = (V Ui~ > /t) + gt
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J= Jok = h~ O(r)
F={xeQ|curl Ay(x) = 0}.
I-acurve, {z1,} =0QnNT,

= IVon(z)lf(er) =12
2
A+(ZI) = (V Ui~ > /t) + igjit

D(AT) = {u € H1 MR, C)NLA(R?, C; y dxdy) : Ayu € L*(R3,C)}
Vm = minj=12inf)co(4, (z)) RA Almog, Helffer & Pan (2012,2013)
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J= Jok = h~ O(r)
F={xeQ|curl Ay(x) = 0}.
I-acurve, {z1,} =0QnNT,

Ji = IVon(zi)|/(ck) i=1,2
.. 52/} 2 ..
Ai(z) = —<V - UiE/t) + igjit

D(AT) = {u € Hy™ (R, C)NL3(R2, C; y dxdy) : A, u € L3(R2,C)}
Vm = minj=12inf)co(4, (z)) RA Almog, Helffer & Pan (2012,2013)

Let pioo = liminf,_o0 po. Then

limsup gt = ftoo = Vpm -
KR—00

Almog, Helffer (2014)
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Steady state solutions

1 < h < Kk = normal state unstable
wj={x€Q : (~1YBn(x) > 1}.

(Vw, Ak, dx) - time-independent solution

Je{1,2}: 1< |h.

K C wjU 909, compact

/K ()2 dx < Cema" (1)

. 1
3J€{1¢2}: 60 < ’hj‘a

(1) satisfied VK C wj U 0€; ; U 0 compact




IV ka. (10a)ll3 < K213 — 46 Vnll2
n € C>*(Q,[0,1]) - cutoff
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IV ka. (10a)ll3 < K213 — 46 Vnll2
n € C>*(Q,[0,1]) - cutoff

)1 inK
T Y0 inQ\(KuUs)
Us - neigborhood of K

Ak = KA,

KnNoQ; = 2 inf Bn K 3 < K 3
0= _inf B Il < 1,0, 013

Avron, Herbst & Simon (1978)
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IV, (m) 13 < K213 — (14 Vll3
n € C>*(Q,[0,1]) - cutoff
)1 inK
T Y0 inQ\(KuUs)
Us - neigborhood of K
Ak = KA,
KNoQ = 0=k inf |B, kI3 < Ik
00 = 0=k inf Bax)] el < 1920, (7)1

Avron, Herbst & Simon (1978)

K009 # 0=k207)5 inf [Ba(x)| Imbull3 < [V 2a, (n0x)II3
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Lemma
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Dirichlet-Neumann corner:

Lemma

Sa={(x,y) €R? : 0 < arg(x + iy) < a}.

Heo = {u € HY(S,) : u(rcosa,rsina) =0, Vr > 0},
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Dirichlet-Neumann corner:
Sa={(x,y) €R? : 0 < arg(x + iy) < a}.

Heo = {u € HY(S,) : u(rcosa,rsina) =0, Vr > 0},

OPN — inf |(V — iF)ul? dx,
UGH& Sa
lufl=1
curl F =1
@gN — @0 )
Qo= inf (V= iF)ul® dx.
UEHI(S‘”) S‘rr
lull2=1
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Proposition

3C(J,9Q) > 0: Vi > 1oz < C(J, Q) (1 4 ¢~ H/2)L/3,71/6
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Proposition

3C(J,9Q) > 0: Vi > 1oz < C(J, Q) (1 4 ¢~ H/2)L/3,71/6

Attar (2015)

/ Vet + ( — [¥]?)? 4 K| curl A — B,|?

B,, = curl A, - Normal magnetic field

AB, =0 in Q,
98, — J on 99,
o o) = i

Epin ~ K° [% + /Qg(B,,(X)) dx}

—1/2 < g(b) < g(1) = 0 increasing - Sandier & Serfaty-(2003)
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0o = 0 on 9Q
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d’l,n = ¢r — CKOp

—A1 = —E divI(he Vea,¥n)  in Q
0o = 0 on 9Q

C
Vorkl2 < EHVHA,J/%”Q <C

—A¢ +c |¢n’2¢n =0 inQ

%r = ckd on 9
9%n _ on 99;
ov !
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Time dependent solutions

c=1

Jje{l,2}: 1< |hj.
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Time dependent solutions

c=1

Jje{l,2}: 1< |hj.

Theorem

For any compact set K C w; U 02 there exist C >0, o > 0, and
ko > 1, such that for any k > ko we have

t—o00

lim sup/ [, (£, x)|? dx < Ce™ "
K
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c=1 TR(X) = Rx QR = TR(Q)
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c=1 TR(X) = Rx QR = TR(Q)

App+1y (1—[9]?) —igp =0  inQF,

curl? A+ Vo = (¢ Var) in QF
=0 on IQF |
Vay-v=0 on IQF
8—¢ =R =7y on QR
ov

][ curl A(x) ds = R7 hey .
O0R
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c=1 TR(X) = Rx QR = TR(Q)

App+1y (1—[9]?) —igp =0  inQF,

curl? A+ Vo = (¢ Var) in QF
=0 on IQF |
Vay-v=0 on IQF
8—¢ =R =7y on QR
ov

][ curl A(x) ds = R7 hey .
O0R

0<y<l1
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dK € Q compact, C >0, Ry >0, a > 0:

R > Ry :>/ lb(x)? dx < Ce=F |
Kr

Kr = Tr(K)
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Proposition

dK € Q compact, C >0, Ry >0, a > 0:

R > Ry :>/ lb(x)? dx < Ce=F |
Kr

Kr = Tr(K)
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Proposition

dK € Q compact, C >0, Ry >0, a > 0:
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Proposition

dK € Q compact, C >0, Ry >0, a > 0:

R>&F>/\M@Fw§CeW,
Kr

Kr = Tr(K)

e=1/R
ve(ex) = 1(x)  A(x) = € TAex)  d(x) = de(ex)

e i _
Ae*2A€¢6 + 7’572(1 - |¢6|2) - ?Qbe'(/]g =0 in Q
curl? Ac + Vo = (e V24,10 ) in Q
O =e J on 09

ov
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Al,e =A . —e A, ; Bl,e = curl Al,e .
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Ale=Ac—€ YA, ; Bie=curlAg.

1
IVBLell2 < [Ve2a tell2 < —[Well2

Yaniv Almog Mixed states



Al,e =A . —e A, ; Bl,e = curl Al,e .

1
IVBLell2 < [Ve2a tell2 < —[Well2

For any compact set K C Q\ Bn_l(O), dRy >0, C >0, and a >0

R>Ry= [ [(x)]dx < Ce @R
Kr

Yaniv Almog Mixed states



Poole (2000)

Almog Mixed states



Poole (2000)

£9¢

Critical current density ., for various superconductors. Values for the temperature 7, and the field B,,,,

Table 9.6.

rst author and year.

of measurement are also given. References

Material J By T Comments Reference
(Afem?) (tesla) (K)
Melt textured high-T, 0020l 77 o~ (/TOP/B, where < 7. Fisher (1994)
‘matericls p~05
Cu-Nb composite 25x10° Self field 42 T,=88K Reddy (1986)
NoTi 3.4x10° 5 42 Superconducting composite
3x10° 5 Filament diameters 5 to 9 jm Kanithi (1989)
3x10° 05 42 Filament diameter 50-500nm; see & Cave (1989)
table
141105 1 Wire enclosed by CuNi alloy, Kumano (1990)
0072 um ilament diameter, J, s less
for 0.061 s filament diameter
107 105 1 0.4 um filament, artifcial pinning Miura (1992)
control
444 10° 3 0.4 m filament, artifcial pinning Miura (1992)
control
52x10° 5 42 47wi%Ti, flaments are aligned Cooley (1991)
285 10° 5 4RWI%TI, 210 filament, 1.6 mm Chemyi (1997)
diameter wire
35x10° 5 42 Industrial wires Chemoplekov (1992)
336 10° 3 Wire, 54wi% Ti Inoue (1995)
46x10° 5 42 Anificial pinning center wire, Heussner (1997)
ATWORTE
NN 2100 Josephson junction 1.5 um? area Tarutani (1984)
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