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Problem

In applications:
Asa="—A—adbs"~-A-V,

where V has large values near ¥ and small values else

Questions:
= Are spectral data of A;, and —A — V close to each other?
= Connection of o and V*?

ldea:
= Construct potentials V. that “approximate” ads
= Show that —A — V. converge to As,, in suitable sense

= Then, spectral data of A; , and —A — V. are approximately the
same
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" o € L*(X) real-valued

a&a[fa g] = (va Vg)LZ(]Rd,CC’) - /): O[f|2 ﬁdaa

domas,, = H'(RY)

as,q 18 closed and bounded from below [Brasche, Exner,
Kuperin, Seba 94]

Representing operator = A; ,,

It holds for f € dom A; , [Behrndt, Exner, M. Langer,
Lotoreichik 13]:

Asof = —Af on RI\ X
Ozf|z = [8,,f|):]
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Assume 35 > 0 such that
Y x(=8,8) 3 (x5, t) = Xz +tv(xs) € RY

e=p/2
is injective
Qg = {Xz—‘rtV(Xz) Xy €2, LE (—5,6)}
Choose a real-valued V € L*>°(RY) with supp V C Qg

§V (Xz + gtV(X):)> , X=X¢ + tl/(Xz) with
Ve(x) = Xy €X, t€(—¢,¢),
0, otherwise.

= —A — V. is self-adjoint on H?(RY)
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Main result

Theorem ([Behrndt, Exner, H., Lotoreichik])
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g
a(xs) = /—,B V(xs + sv(xsg))ds
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H(—A V=N = (Asa — A H <c=(1+|Ine|)

for all sufficiently small € > 0. In particular —A — V. converge to
As.« in the norm resolvent sense.
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Main result

Theorem ([Behrndt, Exner, H., Lotoreichik])
Define a € L*°(X) as

B
a(xg) = / V(xs + sv(xs))ds
-8B
fa.a. xs € X and let \ < 0. Then

”(—A V.- - (Aso — )\)—1H 0, 0t

Corollary
Let Q € L>(RY) be real-valued. Then

10 J. Behrndt, P. Exner, M. Holzmann and V. Lotoreichik,
MCQM, February 12, 2016
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= in strong resolvent convergence (Stollimann, Voigt)

New: As, + Q can be approximated for
= general space dimension d > 2
= general C?-smooth ¥
= arbitrary interaction strength oo € L>°(X)
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Thank you for your attention!
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