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PaccmarpuBaercsa muckpernbiii oneparop LlIpénunarepa na rpade ¢ BeplimHaMu Ha IBYX II€PECeKato-
MIUXCsT TIPSIMBIX, BO3MYIIEHHBIN yOBIBAIOIINM ITOTEeHITHAJIOM. Vcesemyores crieKTpaabHble CBOMCTBA
sToro omepartopa. Vccieayercss 3ajada paccessHus Jijisi JIAaHHOI'O OIepaTopa B CJydae MaJioro IIo-
TeHITHaJIa, a TaKKe B cjydae, KOIJJa MaJjibl KaK HNOTEHIHAJ, TaK U CKOPOCTh KBAHTOBON YaCTHIIHI.
[Tosrygensr acumnTormdeckue (GOPMYJIBI ISl BEPOSITHOCTEH pacipoCTpaHeHnsT YaCTUIIBI BO BCEX BO3-
MOXKHBIX HaIpaB/jeHnsax. Kpome Toro, uccieayioTcs CleKTpaibHble CBORCTBA JUCKPETHOTO OIIEPATO-
pa lIpénuarepa 151 66CKOHETHOM OJIOCHI ¢ HYJIEBBIMUA TPAHUIHBIMI yeaoBusaMu. Omnucana KapTUHA
paccestaust. [losydennr npoctbie GOPMYIIBI JIJis BEPOSITHOCTEH TPOXOXKJICHUS U OTPaXKeHUs BOJIN3U
IPAHUYIHBIX TOYEK IOA30H (9TO OTBEYAET MAJBIM CKOPOCTSIM KBAHTOBOW YACTHUIIBI) B CJIydae MaJIbIX
MIOTEHITNAJIOB.

Knaouesvie caosa: JTHHEHHDbIE CUCTEMBI C IIOC/IEIeHCTBAEM, IIPUBOINMOCTD, MToKazaTenn JIsmyHosa,
JISITTYHOBCKWE€ MHBAPUAHTHI.
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BBeaenune

Jlannast paboTa MOCBSIEHa U3YUEHUIO CBOMCTB pertennii guddepeHnnaabHOro BKIOYe-
HUS

i€ F(flo,x), o€¥%, xeR" (0.1)

rie F(o,x) npejacrasisier coboii KOMIIAKTHOE MHOXkKeCcTBO B R™, a ¥ — KOMIAKTHOE Mer-
PUYECKOE TIPOCTPAHCTBO, MUHUMAJIbHOE OTHOCHTEIbHO noToka ff. B paborax [1,3-6,10-14]
paccMaTpUBAIUCh CUCTEMBI . . . . ..

Cremxyer OTMETUTH, YTO IOKA OTCYTCTBYET <«IPUHIUI IJIOTHOCTH» JIJIsi PEKYPPEHTHBIX
PELIeHU.

PaccmarpuBaemas 3/1ech cucTeMa YpaBHEHHUI € IIOCIIeIeUCTBUEM ITOPOXK/IAeT IOJIYIIOTOK
HA HEKOTOPOM OaHaXOBOM IIPOCTPaHCTBe (DYHKIHI. DTO 0OCTOSATETHCTBO BIIEPBBIE OTMETHI
H. H. Kpacosckuii |1, riasa 3.

§ 1. OcHoBHBIE OO0O3HAYEHUS U ONPE/IeJICHUS

[Tycrb R™ — crangaprHoe eBKJIMIOBO MPOCTPAHCTBO DPA3MEPHOCTH M, W HyCThb |r| =
=+/x*xr —HOpMa B R” ......
Paccmorpum cucremy ypaBHeHHiT ¢ TIOCIEIEHCTBIEM, TO €CTh CUCTEMY

0
(t) = / dA(t,s)z(t +s), teR=(—00,00). (1.1)
B nanbreiimem cucremy (1.1) 6ymem 0TOXKIECTBISATS . . . . . .

y(t):/ dB(t, s)y(t +5), teR = (—o0,00). (12)

-
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Puc. 1. /Ipmxenue, nopoxkjaertoe perenneM cucreMbr (1.1)

Sameuanue 1.1. H. H. Kpacosckuii npejyiaraer [1, c. 131] xapakrepn3oBarh acCHMITOTHYE-
0

CKO€ IOBeJIeHHE CUCTeMBI ¥(t) = / y(t+s)dB(t,s) ......
§ 2. VluBapuaHTHBIE U BIIOJIHE PEryJIsiPHbIE MHOXKECTBA

Omnpepesienne 2.1 (cm. [10], [11, c. 110]). ITommuoxkecTBO X OyIeM HA3BIBATD PE2YAAPHbIM
OTHOCUTEJLHO cucteMbl (1.2), BBegennoi B §1 ... ..

Jlemma 2.1 (em. [17, c. 123]). Hycmo Xo — Pukcuposannoe koneurnomepnoe aunetoe
noONPOCMPAHCMEO . . . . ..

HllokaszaTesnbcTso. [lokaxkeMm, 910 . ..... O
JloxkasaTenascTs o. [lokaxkem, 9T0 ...... [l

§ 3. Teopema o A-mipuBOAMMOCTH

Mgt mpe/iosiaraem (CM. puc. 1), 910 MHO2HCECMB0 NONAPHO PA3AUYHOT nokasamenel Jla-
nynosa cucmemvl A He boaee wem CUEMHO U UL MOHCHO YNOPAAOHUMD 68 NopAdke Yovl6aHUA.

Pacmonozkum dyuKmmn ul, . . ., uP, obpazyromme 6a3uc’ B opsIKe BO3PACTAHNIS . . .

Tabauma 1. Pe3y/ibrarsl 9uCcI€HHOTO SKCIIEPUMEHTA

Ne | Bpemsa T, ¢ xg J J (J—=J)/J
1 0.01 (—0.0005;0.1) 1.0000 | 1.0000 | 5.92e-13
2 1 (0.1542; —0.6945) | 1.0000 | 0.9998 1.36e-4
3 1 (—0.4312;0.2701) | 0.9961 | 0.9997 | —0.0036
4 ) (—0.3696; 1.5540) | 1.0233 | 0.9983 0.0244
5) 7 (2.2886; —0.1012) | 1.6104 | 0.9977 0.3805

Teopema 3.1 (o Tpuanrymsinun). Ecau SP enoane peayasapho, mo:

a) watdymea cucmema B (c oepanuvennot na Ry mampuuet B(t)) u asanynosckoe npe-
obpasosarue, npusodawee (A,SP) x B;

6) 6 mmuooicecmee { B} ecex cucmem, wunemamuyecku nodobnvx (A, SP), natidemea cu-
Ccmema ¢ nenpepuienot U 02paHudenHol seprret mpey2oavhot mampuyet B(t).

lIpn kazxmom ¢ 3amuch L(t) osmadaer . . . .
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§ 4. lokazaresibcTBO Teopembl 3.1

1. Eire pa3 nosgiCHIM CMBICJT HEKOTOPBIX 00o3HadYeHu . 3aduKcupyeM B MOIIPOCTPAHCTRE

2. Bribepem moka Npou3BOJIbHYIO HEIPEPhIBHYIO (DYHKIMIO . . .
3. [Tocrpoum reneps dyuknuio t — B(t) Taxk, . ..
Hanee, u3 pasencrsa Y (t,0) = V() cieayer HepaBeHCTBO

~

Y (6,0 <oV ZE)| =...=a|Z(t)] < a1 ||Ui||re—s, (4.1)
4TO U TPeDOBAJIOCH JIOKA3aTh. 0]
Teopema 4.1. ITycmv evinoarenvs ycarosus npednoroscenus 4.1. Tozda . . .
Jlemma 4.1. Ilycmo . ..
IIpennoxenne 4.1. [lycmo . ..
YT1Bepxkaenue 4.1. [lycmo . ..
CuenctBue 4.1. [lycmo . ..
I'mnoreza 4.1. Teopema 4.1 sepna.
Onpenenenue 4.1. MuoxkectBo A Ha3bIBACTCS Pe2YAAPHDIM, CCITH . . .
3ameuanwue 4.1. 3amernm, 91O . ..
IIpumep 4.1. PaccmorpuMm nipumep . . .
IIpennonoxxkenne 4.1. Oyukimn &;(t) ABASIOTCS TOYTH HEPHOIMIECKIMEI B cMbIcje Bopa.

Ycaosue 4.1. HavaabHble TO3UIUN YyYACTHUKOB TAKOBBI, YTO . . .

®dunancupoBanHme. lccienoBanus MmepBoro aBTopa BhITIOJIHEHBI IIPU (DUHAHCOBOI MTOIIEPK-
ke MunucrepcrBa Hayku u Bbiciiero oopasosanus PO B pamkax 6a30BOil YacT roc3a /IaHus
B cdepe naykn, nmpoekt Ne1.1234.2017/8.9. VccemoBanns Broporo aBTopa BBIIOJIHEHBI DU
dunancosoit nogep:kke PODOU B pamkax nayuanoro mnpoekra 18-01-01234.
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We consider the discrete Schrodinger operator on a perturbed by the decreasing potential graph
with vertices at the two intersecting lines. 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 Schrédinger 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.
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