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AnHotamua. J[11 CHHTC3a KBAHTOBO-3JICKTPOHHBIX YCTPOHCTB C BBICOKOH CTCMICHBE) JOCTOBCPHOCTH
HH(POPMAIMOHHBIX COOOIICHHH PACCMOTPEHA METOAWKA (OPMHPOBAHHA MPOCTPAHCTB SIIPa BOJOPOJOIOIOOHOTO
aTOMa HA TPAHIYHBIX CKOPOCTAX BPAIICHHA. JJAHHBIH IPHHIAT MOKET OBITh HCTIOIB30BAH A VI YIICHHS TAPAMCTPOB
KBAHTOB B TICPCCHIIACMBIX B CHCTCMAX CBA3H HH()OPMAHOHHBIX COOOMCHHUH. B COOTBETCTBHH ¢ TIOCTABJICHHOH LICTBIO
B CTAaThE PACCMOTPEH MEK MPOCTPAHCTBCHHBIN MEPEXO] MATEPHH 3ICKTPOHA U3 PEATBHOTO MPOCTPAHCTBA TPETHETO
HM3MEPEHUS B MHUMOE IIECTOE U AANIEE B MPOCTPAHCTBO CEABMOro u3MepeHus. [10ka3aHo, YTO 3JAEKTPOH MPU ABHKCHUU
IO HyJICBOMY PaanyCy B3aMMOJCHCTBYET C NPOCTPAHCTBAMH S7Ipa, YTO M OIPEACIIET €ro ABIKCHUE B (opme
TIEPEMEIIEHUSI B PA3IU4YHBIX H3MEpeHMAX. [Ipu 3TOM Ha OCHOBE CKOPOCTEH MOJICH sapa ONMPEACICHBI MapaMETpPhbI
3JIEKTPOHA B 00IACTH CTAHJAPTHOTO HYICBOTO paguyca. Ha OCHOBAHMM TMOIYyYEHHBIX 3aBHCHMOCTEH pacCUMTaHA
CKOPOCTh COOCTBCHHOTO BPAIICHHA HAHO YACTHIHI MPAKTHICCKH PABHAS CKOPOCTH ABIXKCHHS IO HYJICBOH OPOHTE.

Kimro1eBbie ¢/10Ba: KBAHTOBAS MEXaHHKA, SIIPO aTOMA, CKOPOCTh CBETA, MAPOBAS MOBEPXHOCTH,
3JICKTPOH, OCCKOHCYHO MAJIBIC BCITHIMHBL.

Beenenne. CoBpeMeHHBIE TOCTIKEHHSI B O0JIACTH KBAHTOBOW MEXAHHKH M 3JIEKTPOHHKH,
KaK TPaBWIIO, OMPENENSIOT PsA OTPAHHYEHHH WM HE NOpabOTOK B NMPOEKTaX, CBA3AHHBIX C
OTCYTCTBHEM TPELU3HOHHBIX 3HAaHWM B Teopuu aroma. JlaHHbIA (akT NPUBOOUT K
HEOOXOOUMOCTH MHOTOKPATHOM TPOBEPKH TEOPETUUECKUX pe3yJIbTATOB B  Pa3JIMYHBIX
SKCIIEpPUMEHTAaX WM B IMpOrpaMMax MOJEIMPOBAHUS HOBBIX COOTHOLIEHHH. (OCHOBHBIM
MPENsATCTBUEM HA IyTH PELICHUs] UCCIEN0BATENbCKUX 3a1a4 SIBJISIETCS] OTCYTCTBHE BO3MOXKHOCTHU
YICTO MAaTEMATHYECKOTO PEIIEHHsI MPOOJIeM, OCHOBAHHBIX HA MEK ITPOCTPAHCTBEHHBIX TIEPEX01ax
HAHO 3JIEKTPOHHOH IJ1a3MBI ITPH BO3JEHCTBUN YHEPTETUKHU CTPYH Ha 0OBbEKTHI BHyTpH atoma [ 1,2].

B ykazaHHBIX 3a1a4ax OOJBIIMHCTBO UCCIIEAOBATENEH PACCMATPUBAET ATOM C TOUKH 3PEHUS
TEOPUU TPEThEro H3MEPEeHMsI C MCIOJIb30BAaHHMEM COOTHOLIEHMHM [Js1 mapaMeTpoB B KRe-
npocTtpaHcTBe. Takoil MOAXOn K UCCIEAOBAHUSM XapaKTEePU3yeT TOJNBKO MCEBIO CTATUKY HAaHO
YaCTUL[ B TPETbEM, a B JIy4dlleM Clly4ae U B CEAbMOM H3MepeHHMH. lIpum 3TOM B HM3BECTHBIX
HANPaBJICHUSX PeIleHHs 3a1a4 (U3UKH aToMa 0coboe BHIMaHUe yaeseTcs panuycy bopa, xors
yKa3aHHBIN HYJIEBOH MapaMeTp , IO CYTH, SIBJSIETCS YaCTHBIM citydaeM obiei reopun [3]. B cBszu
C 3TUM B NPENCTaBIsIeMONH padoTe HpU pacueTax MPOCTPAHCTB siApa HCIOIb30BAHA HOBAS
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KOHLICTILIMsL, & UMEHHO.: KOHLENUHs «CxkaTus» no JlopeHLy panuyca ABUKEHUS 3JIEKTPOHA MOX
JNEHUCTBHEM CHUJ caMoro sigpa. Takod MmOaXoA C y4eTOM CHCTEMHOCTH BEJIHYUH TMO3BOJISIET
NOJy4YUTh TpeOyeMble COOTHOLIEHMS JOCTATOYHO BBICOKOW CIIOKHOCTH [UJIsl ONpenesIeHUs
(YHKIMU CBSI3U MApaMeTPOB SAPA M BJIEKTPOHA B PA3NMUHBIX U3MepeHusx. [Ipu stom ¢usuko-
MaTeMaTH4ecKas CHCTEMHOCTb IJIsI MPOCTPAHCTB M IapaMeTpoB aToMa B OOMeM ciydae
IOCTUTaeTCs TOJBKO ¢ UcTonb3oBaHueM Jlopenu-dakropa. B To ke Bpemst OTCyTCTBHE MOMPABKH
JlopeHua B GOpMHUPYEMBIX COOTHOIIEHHSIX, KaK MPAaBHJIO, TO3BOJSAET CHAENATh BBIBOIABI O MEX
MPOCTPAHCTBEHHBIX MEPEXOAaxX MNPU B3aUMOACHCTBUM HAHO 4YaCTHUL C SHEPreTUKONW CTPYH.
VYKa3aHHBINA MOAXOA MO3BOJISIET AOCTHYb MOHMMAHHS B BOMPOCAX MPeoOpPa3OBaHMS M PACUETOB
3HAYEHUI MapaMeTpoB Ha KOMIUIEKCHOM IUIOCKOCTH. Takum o0pasoM, B naHHOW palore
paccMaTpPUBAIOTCSL BOMNPOCHI MEPEXOAa MNPOCTPAHCTB, C Y4YETOM BBIYHCJIEHHOIO HMHTErpasia
CKOpPOCTH, BeAylIME K KOHCTaTtauuu (U3NKU TEPETeKaHUs IUIa3Mbl sapa M3 MHHUMOIO
IIPOCTPAHCTBA B PEANBHOE, K MOJYYCHHUIO YUCJIEHHOIO 3HAYEHUS pa3Mepa 3JEKTPOHA Ha OCHOBE
MOJIEH A7Ipa MATOTO U CEAbMOrO U3MEPEHUN.

HNuTerpuposanmne pagmyca siapa. st ZOCTIDKEHHs! MOCTAaBJIEHHOH L€ HEOOXOANMO
MPEACTaBUTh PABEHCTBO AJIA paAuyca Aapa BUaa
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Bocnonssyemcs nonpaskoii JIopeHua ot ckopoctu —v, = —C N2 + AG st npeobpazoBaHus

OaHHOTO cooTHomeHus. Ilpu 3ToM momyudaem TpeOyemoe ansl NanbHEHIINX HCCIIETOBAHHMA
PaBEHCTBO:

_vs,c — _j QS 27 (2)
for |: B, (Ac )}
rae p( AE) = —jy/1 -y, @ BHAK « <=» O3Ha4YaeT (U3NIECKYI0 CMEHY MPOCTPAHCTB HAHO YaCTULIEH.

BHeminee mpocTpaHCTBO siipa aToMa BOAOPOAA M NPHUHUUN ero oOpa3oBaHus. B
COOTBETCTBUHM C KOHIenuued oOpa3oBaHMs HyJIEBOTO panuyca Kak (PyHKLIHH pamuyca sipa,
UCTIONB3YSl 00OpPaTHOE COOTHOLIEHHE I JAHHOTO NMPUHIHNA, OyAeM CUHTATh, UYTO yBEIHUCHHE
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panuyca siapa B Gopmyine (1) B f (k) pa3s IPUBOAUT K YMEHBLICHUIO CKOPOCTU €ro 00OJIOUKH B

4(p) pas, To ecTs:
2 2
k)i :fw/l——” (p)v.
¢

COOTBETCTBEHHO U3 NOJYyHYEHHOTO PABEHCTBA CJIEAYET, YTO:
17 c
"(')L
PaccMOTpHM Tenepb COOTHOILIEHHE AMIA CKOPOCTH —ij | = —&+/2 + A& C yueToM (opmyJsr

(2). B yka3aHHOM COOTHOLIEHHH 3HAK THJIbIbl <> B HCIOJB3YEMBIX MapaMeTpax TOBOPHUT O
IBW)KEHUH MAaTepUH CO CKOPOCTBIO CBETa W BbIME (MO INApPOBOH IMOBEPXHOCTH) BO BCEX
HarpasieHusx. Torga ¢ yuerom (2) MOKeEM 3aIHCaTh:

() (-5..) = -1 HE R e (02 T G)

rae y (AZ) - Jlopenu-gaxrop.

Beripasum MHOXHUTEND 4 ( p), XapaKTePU3Y IO (yHKLIMIO yMEHbIIEHHs CKOPOCTU V_ IIPU
YBEJIMYCHUH Pauyca sapa, U3 paBeHCTBA (l):
u(p)=—[1- 7 (k) :2

s,c 0,L

U moactaBuM ero B paBeHCTBO (3). Torma 3akoH W3MEHEHHMsT CKOPOCTH OOOJIOYKH siipa B
NPOCTPAHCTBE MATOTO U3MEPEHHs —V_ B 3aBUCHUMOCTHU OT K03 duLnenTa paciupenus paauyca

AApa MOXHO ONPEACIINTD COOTHOIICHUCM !
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C yuerom JlopeHu-¢axropa as1st ckopoctu —,  u3 (4) nmeem:
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3HaMeHaTeNnb B COOTHOIIEHUH (5) npu f (k) =1 MOJKHO MPUBECTH K BUIY:

—Jj(1- 1/1)1/ (;) p —jfo,L(l—l//)r%, (©)

U3 paBencTsa (5) Takxke cienyer:

OT1croma uMeeM:
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To ectb w3 maHHOro (U3NYECKOTO COOTHOIIEHHS CJIEAYET, YTO NPU TEOPETHUECKOM
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CKOPOCTH —V = —&[2 BBIMOMNHsIETCA Mepexo]| MIa3MEeHHOH MaTepHH sApa U3 MPOCTPaHCTBA —Im

mecToro USMEPECHUA B NIpOCTPAaHCTBO -Re nsaToro HU3MCPECHUSA:

s

—jl%)L(l—l//):>—\/§.

JlaHHOE COOTHOIIEHHE MOATBEPKAAET MOy YSHHBIN B IPEAbIAYIUX paboTax pe3yibTaT, TO
€CTb TOT (aKT, YTO paguyc —ji, I (1—1//) SIBJIIETCS] KPUTHUECKUM U TPENCTABIISIET COOOH HAHO Iap
«YepHOU MaTepun», B KOTOPOM OCYIIECTBIISIETCS MpeoOpa3oBaHUe MPOCTPAHCTBA —[/m IIECTOrO
U3MEpeHUsT B -Re-MPOCTPAHCTBO msATOro wusMepeHus. (COOTBETCTBEHHO B pe3yJIbTaTe
SHEPreTUYecKoro Ckauka OCyLIECTBIISIETCS IEPEXO]] B CEAbMOE U3MEPEHHE.

IMapameTpbl aTOMAa BOAOPOAA HA MOBEPXHOCTH siAEPHON 00010uKkHu. CunTaeMm, 4TO NpH
pacueTe NapaMeTpoB sApa C y4ETOM KOHLENLHH «CKAaTOro» no JIopeHuy paauyca 7, , CKOPOCTb

Ha MNOBEPXHOCTU B Ka)KI[OfI TOYKEC HAHO YaCTULbl pPaCCUUTBIBACTCA B COOTBCTCTBHU C
KJIIACCUYCCKUM PABCHCTBOM:

b =277, (7)

s

IIpu sTOoM, monaras, 4To CKOpOCTh (7) peanu3yercss TOJIbKO Ha OECKOHEYHO MAjod IyTre
pazmmyca 7, a 3aTeM Macca [epeMeIaeTcst Ha Paguyc — ji, , (1-) ¢ nocnenyomWUM Nepexonom

B -Re-IPOCTPAHCTBO, U JaJiee B CEAbMOE U3MEPEHHE, ONMPEAENIUM JIMHEHHYIO CKOPOCTh V_, Kak
noJro ckopoctu Vo . Torna Ha ocHOBaHUM COOTHOIMIEHMsI (7) MOKHO BBIYHCITUTH TpeOyeMoe najee

3HaueHHe YIJIO0BOH 4acToThl @), 110 hopmye:

5 =V ®)
a)x 7[\/5;;

CobcTBeHHas CKOpPOCTh BpallleHHs 000JIOUKH siipa Ha CBOEH 1ceBao opbute — ji , cxkaToil

1o yposusi — jib ; (1—y) Ha ckopocTn —&J2 + AZ, ¢ yueToM (8) ONpene/TUTCs paBEHCTBOM B IITOM

U3MEpPEHUU:

V=27 [_%,L (1- ‘//)]@' ©)

[Ipu cunTe3e cooTHOmEeHUs (9) moaraeM, 4To peayibHbIi paanyc 0OOJOYKH aTOMa MMEET
CTaHAAPTHBIN pasMep, a co chepoil 7, , HaXOAUTCS BO B3aUMOJAEHCTBUM caM 3JeKTpoH. [Ipuuem

SJIEKTPOH MUMEET KOHEUHBIN Panuyc ; |y B ISITOM W3MEPEHWHW. 3HAK TWIBABLI HAJA MapaMeTPOM
0

yTJIOBOH 4acToThl B (8) cieayeT U3 MIapOBOTO IMPEACTABIEHHS MPOCTPAHCTB U IMOCIENYIOINX
pacueToB PEISTUBUCTCKUX MapaMeTPOB HA KOMILJIEKCHON IIOCKOCTH.

Pasmep 3jiekTpoHa B 00J1aCTH HYJI€BOI0 MPOCTPAHCTBA MATOro H3MepeHus. Mrak,
OyneM KOHCTAaTUPOBaTh (PAaKT BPEMEHHOIO CYIIECTBOBAHHs 3JEKTPOHA B MPOCTPAHCTBE -Re B

npenenax: 7, +| -7, (1-y7) ] .(9).
OnpenenuM GECKOHEYHO MAJyI0 BEIHUHHY |/, XapaKTEPU3YIOIIYI0 PasMep JJIEKTPOHA B

o0acTu mATOro U3MEpeHust cui sapa. i 3Toro pacCMOTPUM COOTHOIIEHUE (4) MonCTaBiss B
JIEBYIO €r0 4acTh CKOpocTh (9). Ilpu 5TOM HEOOXOMMMO YYUTHIBATH, YTO MPUPOJA CKOPOCTEH B
JeBOH U MpaBoi yacTAx GOpMHPYEMOro fajiee paBeHCTBA pa3iudHa. B neBoii yacTn numeem:
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v, = —(c\/z - Ac) = _27”’0,st (1 — l//),
TO €CTb B JIEBYKO YacTh MOJCTABJISETCS CKOPOCTh C yYETOM paguyca —ij; (1_1//), SIBJISTEOIIETOCS

paanyCcoM sipa MpU YBEIUYCHUH CKOPOCTH —¢ — AC 1O YPOBHSI —E\/E +A¢. B nannbIx hopmymax
B 000X 3HAYEHUSIX CKOPOCTEH OTKJIOHEHUE AC Pa3JIUYHO.

B mpaByro yactb  (OPMHPYEMOrO  paBEHCTBAa  MMOJCTABISIEM  COOTHOIIEHHUE,
COOTBETCTBYIOLIEE pACIIMPEHUIO BHELIHEH OOOJOYKH sApa [0 HEKOTOPOro pajauyca,
onpezessieMoro kosdduuuentom pacummpenns f(k)=k. Takum obpasom, u3 (4), ¢ yserom

NEPECTAHOBKHU CJIara€MbIX IMOJA KOPHEM B HpaBOfI YacCTH NOJIydacM.

22k, (1-w)]6, =¥ . (10)

r2
_(1 - ‘//) 1 - kg)LZ

rae |kr | >|’6,L|~ Jns ynpoieHust BeIBOA MOCAEAYKOIIUX COOTHOLICHHUIN 3HAYEHUE | B MpPaBOi

yactu (10) mpuHUMaeM paBHBIM HYJIIO, TaK KaK JAHHBIA MapameTp UCUHCISIETCS BEChbMa MAaJIOH
BEJIMYMHOM 110 OTHOIIEHUIO K €IUHHUIE B Ke-pOoCTpaHCTBe.
Bossenem tenepn 00e yactu cootHomeHus (10) B kBagpar ¢ yueroMm (7) v MOSyduM:

= = 2.2
_272-}?),L (l_ll/)a)s k 7
< -2 2.2

2ri6, If)L—k r

o (-w) K (1)

2 2.2°
I rO,L_k r

Brenem B paccMoTpeHre NaHHOM 3a1a4u KO3 (QULMEHT paciiupeHust OOOJIOUKH siipa B BUIIE
CpeAHero 3HaYEeHUs TapaMeTPOB:

_ o (1-v)
-2
ayv rs
rae k, - (av-cpenHee) 3HadYeHHE, ONpeelsioliee NPUMEPHO PaBHbIE YCJIOBHA CyIE€CTBOBAaHHsA
neoil u npasoil yacredl (10) Ha pamuyce —, (1—y). Ilpu oTOM 3HaK MUHYC yKa3aHHOrO

mapaMeTpa ONpeeNseT MATOe U3MepeHne paauyca. Torma MOXHO IOKa3aTh, YTO MOJTyUEHHOE
BbIlIe cooTHOUIeHHe (11) mpUBOIUT K paBEeHCTBY BHIA:

W=k — ’62,L -1 (12)

S

Takum oOpa3om, paauyc 3JIEKTPOHA B Re-mpocTpaHcTBe msitoro usmepenus (10) Oymer
paBeH 7,y =6,683-10"" cu, Tre 3HaueHue y ~1,263-10"" cm,

Pasmep 3iexTpoHa B 00JIACTH HYJIEBOTO MNPOCTPAHCTBA CeAbMOI0 H3MEpPEHHs.
Onpenenum Ternepb 3Ha4YeHHe & Kak OKPECTHOCTb paauyca 7, B TNpPOCTpaHCTBe +Re,
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OTIpenesIeMOM KBAHTOBBIM CKAa4KOM B CEIbMO€ M3MEpEHHE. a TAKXKE C yUeTOM INPaBOW 4YacTH
pasenctsa (10).
Ilyctb ko3 prmment

Torna u3 (10) cnenyer:

(13)

VcnoBueM BO3HMKHOBEHMSI CKOPOCTH V,, CJIEOYEeT CUUTaTbh YPOBEHb B3aMMOACHCTBUS
NPOCTPAHCTBA CEABMOIO M3MEPEHHUS C BJEKTPOHOM, UTO M OOYCIAaBIMBAET pPE3yJbTHUPYIOIIEE
JBMKEHME HAHO YaCTHLbI MO paauycy 7 ,. IIpu 3TOM CKOpPOCTB ¥ , CenbmMoro u3Mmepenus (¢

y4ETOM NMPUMEPHOTO PABEHCTBA MOAYJIIO CKOPOCTH MSATOrO U3MepeHusi) OyaeT paBHa!
‘7
o [~ - 0L
Vi =7 2r0,L(1_l//)ws - \/5

B nmaHHOM COOTHOIICHHH YUHTBIBAETCS, YTO SJIEKTPOH SIBJISIETCS BEIOMBIM 3JIEMEHTOM H
MOTJIOLIAET HHEPTUIO BEAYLIEro MOJs siipa.

[Toncrasusas moydeHHBIH MapaMeTp B JIEBYIO 4acTh (13) MoTyYnM YHCICHHOE 3HAUCHUE IS
PacCTOSTHUS & OT TOYKH Pajuyca 7 ; MO BHEIIHETO MPOCTPAHCTBA 7, +&

£~1429-107 4, (14)

To ectv pamuyc 7,

UMEeT OTKJIOHEHHE MpPOCTPAHCTBA OT «CTaHIApTa» B CTOPOHY
yBEJIUYEHHS] PaBHOE OKpecTHOCTH (14).

PaccmoTpum Tenepb uuCIE€HHOE 3HaueHue Ko>pPuLUEHTa £k, , XapaKTepH3yIOLIEro

OTHOILICHUE BCJIMYKUH B IIPOCTPAHCTBE HYJIEBOI'O paguyca:

p =lr (15)

av
T

Torna, monarasi B CTaTHKe», YTO PANUYC F,, «KPUTHYECKHI» M CKOPOCTDH IBHIKEHUS Re-

L
NPOCTPAHCTBEHHOI'O IOJII HAa HEM paBHAa HyJIO, OyJeM HCIOJNb30BaTh TaKXKe TUIMOTE3y 00

OTCYTCTBHH BpAIleHHs B 00€NX KPUTHYECKHX TOYKax r U F (0e3 mMarepuajbHbIX OOBEKTOB), a

fos
TaK)Ke YCJIOBHOE HAIMYUE IMHEMHOCTH B Koo durmente (15). TIpu sToM npoekius 3HadeHust ¢

Ha MPOCTPAHCTBO 00OJIOUKH siipa 7 — A7 B IPOCTPAHCTBE TRe UMEET 3HAUEHUE PABHOE!
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A mEl (16)

s —
Tor

rae 3HaueHue (15) npencrasnser coboit mo cyTu Macitabupyrouuii koadgdunuent. [Ipu sTom
panuyc 37eKTpoHa Oy IeT ONpeNenaThCs PaBEHCTBOM 7, = £, OTciona cieayeT, UTO yIIoBasi 4acToTa
COOCTBEHHOTO BpALICHUS NAHHOH HAHO YAaCTULI, ¢ yd4eToM (IIyKTyaluil paguyca sigpa Oyaer
paBHa:

VO\ '
=

o
Il
e
o

Tenepb cuntaeM, 4TO IpUpoAa MPUOOPETEHHOTO BPAIEHUS 3JIEKTPOHA TAKOBA, UTO:
v, =2nraw,r, =95,4824m.xm/ . (18)

HeoOxogumo yumthiBaTh, uTO 3HaueHue (18) sBiseTCs NPOAYKTOM COOCTBEHHOTO
BpALEHUsI HAHO YaCTULBI HA HyJieBOM pamuyce. [Ipu 3TOM, Kak OKa3ajocCh, NaHHBIA MapaMeTp
NPaKTHYECKH COBIIAAAET C PACCUUTAHHON CKOPOCTBIO IBUKEHUSI CAMOTO 3JIEKTPOHA 110 PAANyCy
- CIenoBaTeNbHO, MOXKHO CHEJIATh BBIBOM, YTO HA MEPEMEHHOM HyJIEBOM PafUycCe 7, , BCErna

BBITIOJHACTCH paCTCKAHUE TBEPAOTCIIbHOTO 3JICKTPOHA B [JIA3MEHHBIA OOBEKT.
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Abstract. For the synthesis of quantum electronic devices with a high degree of reliability of information
messages, a technique for forming the spaces of the nucleus of a hydrogen-like atom at boundary rotational speeds is
considered. This principle can be used to improve the quantum parameters in information messages sent in
communication systems. In accordance with this goal, the article examines the spatial transition of electron matter
from the real space of the third dimension to the imaginary sixth dimension and further into the space of the seventh
dimension. It is shown that an electron, when moving along a zero radius, interacts with the spaces of the nucleus,
which determines its movement in the form of displacement in various dimensions. At the same time, the electron
parameters in the region of the standard zero radius are determined based on the velocities of the core fields. Based
on the obtained dependences, the rate of self-rotation of a nano particle is calculated to be almost equal to the speed
of motion in a zero orbit.

Keywords: quantum mechanics, atomic nucleus, speed of light, spherical surface, electron, infinitesimal
quantities.
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