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K BOITPOCY O MAPIIIPYTU3AIIN ITEPEMEIILIEHUN B 3AJTAYE
C INMHAMUNWYECKNMUN OI'PAHNYEHNAMN

PaccmarpuBaerca muckpernsiit oneparop IlIpénunrepa na rpadpe ¢ BepimnaMu Ha ABYX II€PECEKAIO-
IUXCS TPSMbBIX, BO3MYIIIEHHBIN yOBIBAIOIIUM MOTEHIHAJIOM. VceeayoTes crieKTpajbHble CBOMCTBA
sToro oreparopa. Vcciiemyercs 3amada paccesdHus i JTaHHOTO OIEpPaTOpa B CIyYae MaJioro Io-
TeHIIMaJIa, a TakKe B ciydae, KOIJla MaJjibl KaK IIOTEHIIMaJ, TaK M CKOPOCTb KBAHTOBON YaCTUIIbI.
[Tonydensr acumnrorndeckue (GOPMYIIbL JJIst BEPOSITHOCTEN PACIPOCTPAHEHUS YACTHUIBI BO BCEX BO3-
MOXKHBIX HalpaByienusx. Kpome Toro, nccieyiorces clieKTpalibHble CBONCTBA JUCKPETHOI'O OIIEPATO-
pa [Ipénuarepa st 66CKOHEYHOI TOJIOCHI ¢ HYJIEBBIMUA T'PAHUYIHBIMEU ycsioBusiMu. Onucana KapTuHa,
paccesausi. [loydensr npocrbie GOPMYIIBLI [IJIT BEPOSITHOCTEH TPOXOXKJICHUSI U OTPAXKEHUs BOJIN3U
IPAHUYIHBIX TOYEK IMOJ30H (9TO OTBEYAET MAaJIbIM CKOPOCTSIM KBAHTOBOW YACTHUIIBI) B CJIydae MaJibIX
MTOTEHITNAJIOB.

Kaoueswie caosa: JTMHEHHDBIE CUCTEMBI C HOCHeﬂeﬁCTBHeM, IPpUBOAUMOCTD, IIOKa3aTeJIn HHHYHOBa,
JIAITYHOBCKHNE MHBaApPpUaHTDBI.

DOI: 10.35634 /vimXXXXXX

BBenenune

Jlannast pabora MOCBAIIEHa U3YYEHUIO CBONUCTB perennii quddepeHnuaabHoro BKII0Ye-
HIAA

i€ F(flo,r), o€, xze€R" (0.1)

riae F(o,z) npeicrasisier coboit KOMIAKTHOE MHOXKeCTBO B R™, a 3 — KOMIIAKTHOE MeT-
PUYECKOe TIPOCTPAHCTBO, MUHMMAJIbHOE OTHOCHTEIbHO noToka ff. B paborax [1,3-6,10-14]
paccMaTpPUBAJIUCh CUCTEMBI . . . . ..

Cremyer OTMETHTB, 9TO IMOKa OTCYTCTBYET <«IPUHIIUI IJIOTHOCTH» IS PEKYPPEHTHBIX
pEIIeHni.

PaccmaTrpuBaemas 3j1ech cucremMa ypaBHEHUI C TOCJIEIEMCTBIEM MMOPOXKIAET MOIYIOTOK
HA HEKOTOPOM OAaHaXOBOM IPOCTPAHCTBE (PYHKIUN. DTO 0OCTOATETHCTBO BIEPBBIE OTMETHT
H. H. Kpacosckuii |1, riasa 3.

§ 1. OcHoBHBIEe OOO3HAYEHUS U OIpe/IeJIeHUS

[Iycrb R™ — cranjgaprHoe eBKJIMJIOBO MPOCTPAHCTBO DPA3MEPHOCTH M, U HyCTh |r| =
= +x*r —nopma B R" ......

PaccmorpuMm cucremy ypaBHEHUiT ¢ TOCTEIEHICTBUEM, TO €CTh CUCTEMY

z(t) = /0 dA(t,s)z(t +s), te€R=(—00,00). (1.1)

-T

B nambreiimem cucremy (1.1) 6ymem 0TOXKIECTBIATS . . . . . .

g'/(t):/ dB(t, s)y(t +5), teR = (—o0,00). (12)

-r

Bameuanue 1.1. H. H. Kpacosckuii npearaer [1, c. 131] xapakTepn3oBarh acCUMITOTHIE-
0

CKO€ TOBeJIeHne cucreMbl 3 (t) = / y(t+s)dB(t,s) ......

-



2 K Bormpocy o mapmpyTrusamuu nepemenieHui
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Puc. 1. /Ipmxenue, nopoxkjaertoe perenneM cucreMbr (1.1)

§ 2. luBapmaHTHbIE U BIIOJIHE PeryJispHble MHO>KECTBA
2.1. PerynsspHble MHO>KeCTBa

Onpepesienne 2.1 (cm. [10], [11, c. 110]). ITommuoxkecTBO X Oy1eM HA3BIBATD PE2YAAPHbIM
OTHOCHTEJILHO cucreMsl (1.2), BBejennoit B § 1

Jlemma 2.1 (cm. [17, c. 123]). ITycmv Xy — dukcuposanioe KonewHOMEPHOE AUHETHOE
noonNpoOCMPaArcmeo . . . . ..

lTokaszaTesbcTsBo. [lokaxkeMm, 910 . ..... 0
JloxasaTeasbcTB o. [lokaxkem, 9T0 . ..... O

§ 3. Teopema o \-TIpUBOAMMOCTH

Mper mpeosiaraem (CM. puc. 1), 910 MHOMHCECTNB0 NONAPHO Pa3AUYHOIT nokasamenel Jla-
nyHosa cucmemv, A He boaee wem CUEMHO U UL MOHCHO YNOPAAOHUMD 6 NopAdke Yovl6aHUA.

Pacrionoxkum dyukiunm u

1

, ..., uP, obpasyiomue 6a3uc

1

B IIOpAJKE BO3paCTaHULAg . . .

Tabumuiia 1. Pesyibrarsl YncIeHHOTO SKCIIEPUMEHTa,

Ne | Bpems 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 rpuanrynsmuu). Ecau SP enoane peayasapno, mo:

a) natidymea cucmema B (¢ oeparnuuennot na Ry mampuuet B(t)) u asnynosckoe npe-
obpasosarue, npusodawee (A,SP) x B;

6) 6 muoorcecmee { B} ecex cucmem, xunemamuyecku nodobnux (A, SP), natidemes cu-
CMema ¢ HenPepuleHot U 02PanUYeHHOT 6epTHel mpey2oavrot mampuuet 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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