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MrHoBeHHAsi KBAPKOBO-IJIIQOHHASN CBSI3b BHYTPU [ a/IaKTHUKH

HarmmomHuM, 4T0 Marepus COCTOUT U3 aTOMOB, KOTOPBIE, B CBOKO 0YEPE/Ib, COAEPKAT PA3INYHBIE
BHJIbI DHEPTUU TPEX YPOBHEW, M HA 3TUX YPOBHSAX Pa3HbIE TUIIBI YJHEPTUU.

OTH PHEPIUM MOTYT NIEPEXOJUTH OIHA B APYTYI0, MOT'YT BBITECHSTH U3 aTOMa OAWH B WIH
npuHUMaTh uX. [lo-pasHoMy O0OBACHAIOTCS TakKe (pU3NUecKre MpPoILecChl, Kak MEKTPHUUECTBO,
MarHeTus3M, pajuanys, rpaBUTaLHUs.

UYro kacaercs kBapkoB. CHauana s 00bSICHIO, UTO Takoe KBaHT. KBaHT — 3To camasi Masnasi HopIus
HHEPrUH TOTO UM UHOTO YPOBHS. A KBAPK — 3TO COCTOSIHUE KBaHTAa, KOTOPBIA HAXOIUTCS B BUAE
TOYEYHOTO WJIM UMITYJIbCHOTO BO3MYILEHUS CPEbl, T.€. 3TO HE MPOCTO HEKOTOPAsl MOPLKS SHEPTUH,
a Ta, KOTOpasi B34Ta B €IUHMILY BPEMEHHM C TOUKHU 3pEHUs HaOIo1aTens.

I'1rooHOM MBI Ha3bIBaeM Ipoliecc IHeprooOMeHa nepeaadu U mpruémMa SHEPrui aTOMaMu MEXTy
co0O0H, TO €CTh OMH UMITYJIbC, OJUH MPOLECC — 3TO II0OH. OH HUKOT/IAa HEe OBIBAET OJJUHOUHBIM,
T.€. aTOMBI 110 3aKOHY COXpaHEHUS SHEPTUHU BCerJja OOMEHUBAIOTCS SHEPTUeH Kak B
MHUKPOIPOCTPAHCTBE, TAK U B MaKpONpocTpaHcTBe. [103TOMY COBOKYITHOCTh 2HEPrOOOMEHOB
MEX/1y aTOMaMH B OTIPEIETICHHYIO €IMHUILY BpEMEHH Ha3bIBAETCS INIIOOHHBIM MOJIEM.

Kak u3BecTHO 3eMHOU HayKe, TIIFOOHHOE IOJIE COCTABJISET OOJIBIIYIO YACTh YHEPTHU MaCChl MTOKOSI
Balllnx 3HeMeHTapHI)IX qacTHUul. 3T0 FOBOpI/IT O TOM, 4YTO B 3.]'IeMeHTapHI)IX qacTuaax CTPYKTypHI)IX
AJIEMEHTOB, U3 KOTOPBIX COCTOMT aTOM, Bbl HAXOJIUTE TOJIBKO SHEPrOOOMEH, T.€. TIPOIIeCC
SHEProoOMeHa CO31aéT aTOMBI.

YTo TaKkoe KBAPKOBO-IJIDOHHAS CBA3b?

OT0 npoliecc HapaBJIEHUs TIFOOHHOTO MOJIS Ha OIIPEAEICHHbIN HCTOYHUK, KOTOPBI HAXOJUTCS B
JpyTOii TOUKE MPOCTpaHCTBa. B mIt0OHHOE 0J1€ BHOCUTCS MH(POPMALIUS U3BHE O TOM COCTOSHUU
Marepuu, HHHOPMAIHIO O KOTOPOH HYXKHO MepenaTh: O LIBETOBBIX UMITYJIbCaX, O 3BYKOBBIX BOJTHAX,
HaIpumep.

N3-3a 3TOr0 KOAMpPOBaHMSI [NIFOOHHOE I10JI€ IPEBPAIIAETCS B IIFOOHHBIH ITOTOK, HO OH HE
IIPEOJI0JIEBAET PACCTOSHUE MEXKY JIByMsl TOUKAMH, KaK 3TO JIeJIaeT PaJMOBOIHA WK JIy4 cBeTa. Tak
KaK IJIIOOHHOE I10JI€ CTPYKTYPHO Yepe3 MIPOCTPAHCTBO CBA3AHO C MEPEAATUYMKOM, KOTOPBII
HAaXOJMUTCSI B UYHOM MECTE Ha pacCTOSIHUU, TO IPAKTUYECKHU HET HUKAKUX TPAHULl PACCTOSHUN B
npenenax ['anakruku. Mpl yTOuHs€M, IOTOMY YTO, YEM JaJIbIlIE Thl IEPEJACILb ITIFOOHHOE TI0JIE,
TeM Oosbliie 00BIYHO TpeOyeTcs: SHEPruH, KOTopast OepeTcs U3 TeX )K€ KBAHTOB.

To CCTh, 4TOOBI NEepCHAIpPaBUTh 3TOT IMOTOK, BbI3BATH U3MCHCHUSA B INIFOOHHOM I10JIC, MTHOBCHHO
(TaM YK€ MTHOBCHHO, ITIO3TOMY Ha3bIBACTCA «MI'HOBCHHAA CBHSB») MOABJIAIOTCA IICPCAATINKU.

OkcnepuMeHThl MexX3BE3IHBIN CO03 HaYal JIeNaTh YK€ O4eHb JaBHO. Jlaxe 10 00pa3oBaHUs
caMoro Me:x3BE31HOTO COr03a KaX/1asl INIAHEeTa BeJla TAKUE MCCIIEIOBAHUS CAMOCTOSITEIBHO
Onaromapsi TOMY, 4TO IIUBUJIU3AIIMH, KOTOPBIE CO3anl MeX3BE3IHBIN COI03, YiKE JICTAIN 1aJIEKO B
KOCMOC, U UM TpeboBajach CBsI3b.
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Cnauana Toxxe He ObUIO MOHUMAaHMS, KAKUE MaTepHaibl U IPOLIECCHI UCITOJIB30BATh JIJISl CO3/IaHUS
ATOTO TMIIFOOHHOTO MoToKa. [ToTOM mpuIIo MOHUMaHUE TOTO, YTOOBI 3Ta HH(OPMAIUS MTHOBEHHO U
0e3 HCKaKeHUH TiepeaBaiach, HY)KHO C/IeNIaTh TaK, YTOOBI y ATUX ITFOOHHBIX MOJISH ObUTH
OJIMHAKOBBIE XAPAKTEPUCTUKMU.

Kak HU3BCCTHO, ITOJIOKCHUC JJICKTPOHA, TAXKC B 3€MHOM HAYKE€ HC MOXKCT OBITh npeackKkasaHo, 1 OHO
Pa3HOC JaKC€ Y OJMHAKOBBIX aTOMOB OJHOT'O 3JICMCHTA.

I'1rooHHOE MoJIe — 3TO HE IPOCTO MOJIOKEHUE IEKTPOHA UITU TO, UTO BBl Ha3bIBAETE IPOTOHOM, 3TO
HEKOTOPBIiA Mpolecc BO BpeMeHH, N3MEHEHHI — CIIMHOB, OpOUTaliel, yroJl HakJIOHa YacTHUII O
OTHOILIEHHUIO JPYT JPYTY U T.Il., COBOKYITHOCTh MPOIIECCOB.

MUJLTHOHEI JIET Ha3a ObLIN CO3JaHbl CIICIUATBHBIC IPHOOPHI, B KOTOPBIX CO3/IaBAIMCh IIIOOHHBIE
noJist. CTpYKTYPHO JUISl CO3aHUS TaKUX PUOOPOB MOAXOISIT 000IOUKH OBATHHON (DOPMBI U3
MeTaJljia, KOTOPBIH Bbl Ha3bIBAETE TEXHEIIMEM, C HAITOJIHEHHEM U3 OOpa B CBOEH aJsTIOTPOITHOMN

MO UKAIIH.

XapaKTepUCTUKA UMEHHO 9THX BEUIECTB MO3BOJISIOT BaM JIydllle BCETO MOJIy4aTh U YIPABIATh 3TUM
nosneM. [lepenartunk v NpUEMHUK JOJKHBI OBITH CAEIAHbl OTHOBPEMEHHO U OBITH 3apsKEHbI IPYT
OT Jipyra, T.e. ofHUM nosneM. Korna oHu OynyT HaXOAUTHCS HA JTF0O0M PACCTOSHUM JPYT OT JIpyTa,
BHECEHHAs1 MHPOPMAIUS B IEPEJaTUNK cpa3y ke MOSBUTCS B TPUEMHUKE.

B npuémHuke, KpoMe aHTEeHHbI IPUHUMAIOIIEH, BOSHUKAET INIFOOHHOE I10JIe, KOTOPOe ObLIO BHECEHO
B [IEpEJaTYMK U3MEHEHHBIM, €CTh Aeln(paTrop, KOTOPbIA NEPEBOAUT ITO COCTOSIHUE ITIFOOHHOTO
H0JIs, T.€. ”HPOPMAIUIO, KOTOPYIO BHECIIH, B IPUBBIYHBIE HAM CBETOBBIC UMITYJIbCHI UJIH 3BYKOBBIE
CUTHAJIBI.

Yro takoe Tekct, hotorpadus uim Buaeo? ITO MOTOK CBETOBBIX UMITYJILCOB, KOJIUPOBAHHBIX B
onpeacéHHOM nopsiike. TOUHO Tak e U 3BYKH, TOJIBKO OHU U3/IaI0TCSA HAa CIIEUUAIIBHON 4acToTe,
MIPUBBIYHOM ISl PELIENITOPOB BOCIIPUHUMAIOIINX CYIIECTB.

#166 KMPXMTOH: MTHOBEHHas KBAPKOBO-IJIOOHHAS CBS3b BHYTPM ['ajlaKTUKM M HAll ONPOC. |

KI/IpXI/ITOH - CICOHUAJIUCT IO KOHTAKTaM C NPCACTAaBUTCIIAMU JPYTrUX HHBI/IJ’IHS&HI/Iﬁ, HUcciaeca0Barciib
HOBBIX IIJIAHCT, MPECACTABUTCIIb IIJIAHCTLI I[apaan.

MunaracKayc - 610J10T, ICUXO0JI0T ¥ CHEIUATUCT 10 MHOTUTAHETHBIM [IUBIJIM3AIUSAM, TITaHETa
Ocnep.

Hosi6ps, 2020 1.

O 3AKOHAX KBAHTOBOI'O MHPA - OT BHESEMHOI'O PABYMA

OBIIINIA HPUHITAIT PABOTBI BHYTPUATMOCDEPHOI'O U INIAHETAPHOI'O
ABUT'ATEJIEW. BOPTOBAA SHEPITETUYECKASA YCTAHOBKA

OYHKITNN MEJIATOHUHA
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