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RESEARCH OF THE DIFFERENCE SCHRODINGER OPERATOR FOR SOME
PHYSICAL MODELS!

In this paper, the discrete Schrodinger operator on a perturbed by the decreasing potential graph with vertices at the
two intersecting lines is considered. We investigate spectral properties of this operator and the scattering problem
for the above operator in the case of a small potential and also in the case when both a potential and velocity of
a quantum particle are small. Asymptotic formulas for the probabilities of the particle propagation in all possible
directions are obtained. In addition, we investigate the spectral properties of the discrete Schrodinger operator for the
infinite band with zero boundary conditions. The scattering pattern is described. Simple formulas for transmission
and reflection coefficients near boundary points of the subbands (this corresponds to small velocities of quantum
particles) for small potentials are obtained. We consider a one-particle discrete Schrédinger operator with a periodic
potential perturbed by a function which is periodic in two variables and exponentially decreases in third variable. In
the paper, we also investigate the scattering problem for this operator near the extreme point of the eigenvalue of
the periodic Schrodinger operator in the cell with respect to the third component of the quasimomentum, i.e. for the
small perpendicular component of the angle of incidence of a particle on the potential barrier. Simple formulas of the
propagation and reflection probabilities are obtained.
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Introduction

We consider a differential inclusion
&€ F(flo,x), o€, xcR" (0.1)
where F'(o,x) is a compact set in R™ and ¥ is a compact metric space. System (0.1) generates the
topological flow ... as it was noted by N.N. Krasovskii [1, Chapter 3|. The works [2-4,6-9] are ...

§ 1. Notations and definitions

Let R™ be an n-dimensional Euclidean space and .............
Consider the system

i(t) = /0 dA(t, s)z(t +5), teR = (—00,00). (1.1)

'

We identify system (1.1) with ...............

0
y(t):/ dB(t, s)y(t+5), tE€R = (—00,00). (12)

-r

0
Remark 1.1. We note that system y(t) = / y(t+s)dB(t,s) is ....

§ 2. Invariants sets
Definition 2.1 (see [5], |7, p.-110]). We say that X is regular if ...

Lemma 2.1 (see [10, p.123]). Let Xy be the .............

Proof. We show that .... see section 1 ..... O
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Fig 1. Motion generated by solution of equation (1.1)

§ 3. A-Reducibility theorem

Theorem 3.1 (about triangulation). If SP is completely regqular then:

a) there erists a system B and Lyapunov transformation x = L(t)y such that .. .;

b) in the set {B} of all systems kinematically similar to the system (A,SP) there exists a system
y = C(t)y such that ...

§ 4. Proof of theorem 3.1

1. We fix some basis in the space .............

2. Take a continuous function ........

3. We construct the function ¢ — B(t) so that ........
Then we have

Y(t0) <alV)ZE)| = ... = o Z(t)] < a7 U]l e, (4.1)

... Thus, the formula is true. Q.E.D. O

Theorem4.1. Let X be a Banach space. Then ...

Lemma 4.1. Suppose that.......

Proposition4.1. Let .......

Corollary 4.1. For any continuous map ... there exist a .....

Hypothesis4.1l. Theorem 4.1 is true.

Definition 4.1. A group is called abelian if

Remark 4.1. Note that ....

Example4.1. Consider the set of all points ... such that ....

Assumption 4.1. Suppose the function &;(t) is periodic.

Condition 4.1. The function f(x) is nonnegative .....



Figure 2. Selection of vectors e
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UccaenoBanue paznHoctHoro ypaBHeHus IIIpéauarepa A HEKOTOPBIX PU3UYECKUX MOJeieit

HMurara: Hzsecmua Hncmumyma mamemamury U uHGopmMamury YoMypmcerozo 20cydapcmeeniozo YHu-

sepcumema. YYYY. T. VV. C. 1-4.

Kmouesnie carosa: pasnocrhoe ypasuenue I1Ipéaunrepa, pesoHanc, cobCTBeHHOe 3HadYeHue, ypapHenue Jlunmvana—
IIIBunrepa, paccesinue, BEPOATHOCTH MPOXOXKJIEHUS U OTPAXKEHUSI.
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B cratbe paccmarpuBaercst guckpernsiit oneparop llIpéaunarepa Ha rpade ¢ BepimmHaMu Ha JIBYX [I€PECEKAIOIIMXCS
[IPSIMBIX, BO3MYIIEHHBI yOBIBAIOIIUM ITOTEHIHAIOM. Vccienyores cueKTpabHbe CBOMCTBA 3TOro oneparopa. Vccie-
JyeTcsl 3ajlada pacCesiHHUsl JjIsd JaHHOI'O OllepaTopa B C/Iydae MaJloro IIOTEHIHa/Ia, a TaKrKe B cjlydae, KOIjia MaJlbl
KaK IMOTEHIMAJ, TaK W CKOPOCTh KBAHTOBOW dYacTuIlbl. [losrydensr acummrormdeckue hOPMYIbI JJIsi BEPOSTHOCTEMH
PaCIIPOCTPAHEHUS YaCTUIIBI BO BCEX BO3MOKHBIX HaIpaBieHusax. Kpome TOro, mcciaeayrorcs CleKTpasbHbIE CBOICTBA
nuckperHoro oneparopa LIIpéauurepa st 6GeCKOHEYHOMN TOJIOCHI C HYJIEBBIMU I'DaHUYHbIMY ycaoBusimu. OnmcaHa Kap-
TuHa paccesuus. [losydensr mpocTeie HOPMYIIBI [IJIs BEPOSITHOCTEH TPOXOXKIEHUST U OTPAKEHMsT BOTU3U IPAHUIHBIX
TOYEK I10/J30H (9TO OTBEYAET MaJIbIM CKOPOCTSIM KBAHTOBOH YaCTHUIIbI) B CJIydae MaJjbIX IOTEHIUANIOB. Paccmarpusaer-
Csl OJTHOYACTUYHBIN JucKpeTHbIi oreparop IIpénunarepa ¢ neprnoinuecKuM IOTEHIINAIOM, BO3MYIIEHHBIM (DyHKIHe,
[IEPUOIUIECKON IO JBYM IEPEMEHHBIM M 9KCIIOHEHIIMATIHLHO yOBIBaOMIEH 1m0 TpeTheil. Vccmemyercs 3amada paccesiHus
JUIsI JJAHHOT'O OIlepaTopa BOIU3M TOYKH IKCTPEMYMa, I10 TPEThEl KOOpMHATE KBAa3UUMIIYJIbCA HEKOTOPOI'O COOCTBEHHOIO
3HadeHus oneparopa [IIpénunrepa ¢ nepuoguyecKUM IOTEHIIUAIOM B S9eifKe, TO €CThb JJIs MAJION IepIeHTUKYIISIPHON
COCTABJIAIOIIEH yTJIa MaJIeHusT YaCTUIIBl HA MMOTEHINAIbHEIN 6apbep. [lomydersr mpocTbie hOPMYIIBI /151 BEPOSTHOCTEMH
ITPOXOK/IEHUS M OTPAKEHMUSI.
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