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INTERNAL LIFSHITS TAILS FOR RANDOM PERTURBATIONS
OF PERIODIC SCHRODINGER OPERATORS

FREDERIC KLOPP

CONTENTS
0. INtrodUCHION . . . oot e 335
1. Some preliminary considerations on periodic Schrodinger operatars. .. 340
1.1. The Floquet decomposition. ...ttt 340
1.2, Wannier basiS . . ... e 341
1.3. Thedensity of States. .. ... e 342
2. Lifshits tails behavior for random Schrédinger operators.............. 343
2.1. Themaintheorem. ... ... .. e 343
2.2. Some applications. . ... 345
3. The proof of Proposition 1.1............. . i 348
4. A reduction ProCEAUIE. . ...t 353
4.1. The reference OperatorS . .. .....vuurt e 353
4.2. The reduction to adiscrete problem. ............................. 354
5. Theproofof Theorem 4.1 ... . ... i e 356
5.1. The periodic approximatian. ...........ccuiiiieeniiiii i, 357
5.2. Cutoff in energy for the periodic approximations. ................. 362
6. Thelower bound. ... ... ... 371
7. The upper bound. . ... 378
7.1. Case (2) of assumption (H.2biS) ...t 386
7.2. Case (1) of assumption (H.2biS) ...t 390
APPENDIX &+ttt ittt ettt e e e e e e et e e e 391

0. Introduction. This paper is devoted to the study of Lifshits tails for random
perturbations of periodic Schrddinger operators. We prove that, at the edge of a gap,
a true Lifshits tail for the random operator occurs if and only if the density of states
of the background periodic operator has a nondegenerate behavior.

To be more precise, let us state our main result in a restricted setting. Consider
W a boundedZ?-periodic, real-valued potential dR¢ and defineH = —A+ W to
be a periodic Schrodinger operator actinglof(R?). It is selfadjoint with domain
H2(RY). Leto = o (H) be the spectrum off, and assume that has a gap below
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