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Profile decomposition (Schindler and Tintarev, 2001)

Theorem
Let ux € H be a bounded sequence. Then there exists w(" € H,

(n) € D, k,n € N such that for a renumbered subsequence

n -1 n
g u—wl, (1)
g7 gm g g 5
K 8k or n 7 m, ()
DI < limsup |uk > 3)

neN

uc— Y g w (4)

neN

and
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Possible application

—Au+ u = M(x,u)inRN
f(x +z,u) = f(x,u), z€ ZN.

gu=u(-+y) yezl
(Lions, 1985)

(5)
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Homogeneous right hand side

(lv AU+ V(u= " uin QRS (6)

N * _ 2N
u:RY—C 2<qg<2" =55

A:RN— RN A€ 2 magnetic potential
B curl A magnetic field.

V RN i [4,00) electric potential
gu=eu(-+y)

BaE (FV + ARX))?

[1vauk > [ 190l (7)

(Esteban and Lions, 1989)
(Schindler and Tintarev, 2002)
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minimax RHS

(27 + A0+ V(x)u = g(x, |of)u in Y.

gx+y,s)=g(x,s), yezV.
Vix+y)=V(x)yezN
B(x+y)=B(x)y € ZN.
(Arioli and Szulkin, 2003)
By+z # gy + 8-

(8)
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with P. Bégout

(—iV + A2u+ V(x)u = Af(x, ]u(x)\)’—Z’, in RV,

uec H/k,V(RN%

(9)
(10)

Hav®Y) < {u e 2(RN); V]u? € [1(R) and

(V +iA)u € LA(RN CN)}.
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Assumptions on A (N > 3)

Ac LY (RN — RN). (13)
def
aa = sup[[Allvg) < o0, (14)
JjeN
. DP(RN)
Vjie{l,...N}, curlA(x+¢) = " curl A(x), (15)
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Consequences (Leinfelder, 1983)

N
curl A(x + y) PEY)
yezl = Fp, €

curl A(x), y € ZN .
Wl,N—l—s

loc

(RN:R) such that
x €RN = A(x+y) = A(x) + Vi, (x) a.e.
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Assumption V

Vell (RV—R) and v % ess inf V(x) >0

xeRN

(16)
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inner product

Yu,v € ka’v(RN),

(u, V>Hi,V(RN) = Re /]RN Vuvdx + Re

Vau.Vavdx,
RN
||U||?4/§,V(RN) = (u, U>H}‘)V(RN) = /RN V|u|2dx+ ||VAU||%2(RN)7
Reason:

((I1ull?)" @) = 2 (fun Vei@dx + frn VauVapdx)
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HY(RY) = Hj v (RY)

/ |Aul2dx = /|Au|2dx
RN

jeN

< Y 1Ayl g,
jeN

< C%ai ) ||yl ||i/1(oj)

JjeN

= CaAlllul ey
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A periodic

yezlN = Iy, € WI%)’CNJFE(]RN — R), such that

¢Y(0) =0, (17)
vx € RV, Yy(x —y) + Py (x) =Yy (—y) = v_y(y), (18)
Alx +y) = A(x) + Vi (x),

(19)
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Reason

Alx =)

Alx) = Vihy (x = y) = A(x) + Vip_y (x).

Vx € RN, Yy(x—y)+9_y(x) =c.

Substituting first x = 0, then x = y and using (17) we obtain (18).
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delocalisations

def

1
oy = by — §¢y(—}’),
Then ¢, € C(RN;R) and verifies,

Vx € RN, o, (x —y) + ¢, (x) =0,
Alx +y) = A(x) + Vo, (x),

a.e. and g = 0 over RV

gy ur— ewu(-+y)
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RHS

f:RVXR, —»R
Ve >0, dp: € (2,2*) and C. > 0 such that Vt > 0,

If(x,t)] <e(t+t¥ 1)+ Gt L, (23)

= [{A > 0|no solution}| = 0 (Schechter and Tintarev, 1991;
Tintarev, 1991; Jeanjean and Toland, 1998)



On a Stationary Schrddinger Equation with Periodic Magnetic Potential
I—Magnetic Schrédinger

Value function

def
Y(t) = supjjy et fzn

F(x, u)dx where F(x,t) def
V1/X € {2inf~/(t),2sup~/(t)}3 critical sequence.
lim:—07(t)/t=0

o f(x,s)ds.
lim¢—oo y(t)/t = 00
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