Vits incogrita L)

I'nasa 2.

Ilos1e - BemecTBo.

0 CHX IIOp BCEe HallM PACCYXKIEHHWs BKJIIOYAIN B Ce0s TOJIBKO

TaKde MOHITHS KaK 4YacTHIbI, a ceryac Mbl IPHILIA K BHIBOJY,

4TO0 JiBe, OJIM3KO PACIOJIOKEeHHbIe, YaCTHUIbI OyIyT HUCILITHIBATH

B3aMHO€e IIpPUTsKeHHe. Brille paccmarpuBajics ciiydyahl cC
JIBYMsI OJMHAKOBBLIMH 4YacTHllaMu. Ecim paccMoTpeTh CHTYaIUIO
CONIMXKEHUs 32JEeKTpPOHAa C aTOMOM, TO SCHO, 4TO OoJbliad Oyger
IOIVIOATh MEHBIIYI0 YaCTHIy. DTO TaK K€ MOXKHO KJIACCH(HUIPOBATH
KaK B3auMHOe MpHUTsKeHHe. B TakoM ciiydyae MBI IOJpa3yMeBaeM,
YTO MeHbIIasg OyjeT JABUraThCi MNOTOMY, 4YTO OHa Jjerde. B
JIEUCTBUTEJILHOCTH H5TO IIOHITHE OTHOCHUTEJIbHOEe, HO O0oJiblnas
YaCcTHUIlA YPAaBHOBENIUBAETCS IIOIVIOIIEHHEM MEHBIIUX CO BCEX CTOPOH.
IlosToMy BiIMsIHME Ha Heé eIMHHYHON BCAChIBAEMOM YaCTHILI BechMa
HEe3HAUHUTeJIbHOe W TMPAaKTHYEeCKH OHA OCTAaeTCsd Ha MecTe, a K HeHl
NPUOJINKACTCA MEHBbIIas.

B TakoM ciiyyae MBICJI€HHO MOXKeM IIpPeJACTaBUTh OOJBIION
BUXPb, HAXOAINUNCA B OOJIaKe MaJIbIX, WIH KaK paHee ObLIO BBEIEHO
ompeJlelIeHHe ra3a, U HaM IIPeJOCTaBIIeTC BO3MOXKHOCTH IIOMEIaTh
[IPUHYJIUTEILHO, Ha JII000M PACCTOSHUU OT HEro OJUHOYHBIA BHUXPb
IIPOMEXKYTOYHOI'0 pa3Mepa. HazoBem Takol map MIPOMEXYTOYHOIO
pa3sMmepa - IpoOHBIM. [71le ObI MBI €ro He IOMeNaId B OKPECTHOCTSX
OOJIBIIIONO BHUXPsI, Be3jie OH OyjeT K HeMy NpPUTATUBaTbcsa. Eciam Mbl
OyjleM IIOCTElIeHHO ero yJa/iTh, TO HACTYIIUT TAaKOM MOMEHT, KOrja
MBI HEe CMOXKeM VJIOBUTh HX B3aHUMHOE BIHsHHE. 1o ecTh, IJe-To,
JIOCTAaTOYHO JaJIeKO OT OOJIBIION0 BHUXPs, BO3JIEHMCTBHE MaJIbIX IIapOB
Ha Hall NOpoOHBIM, OyJeT CTOJIb HE3HAYHTEJbHO, YTO MBI €ro He
CMOKeM OOHapy>KuTb. B 3TOM cjlydyae MBI MOXKEM BBECTH IIOHITHE
OJII TPUTSKEHHI. A 3a mpejeaMH OOGHApPYXKEHHS 3TOT0 BIIMSHHSI
HACTyIllaeT TAaKOM MOMEHT, KOrja 2TO IIojle yKe He OOHapyzKHUBaeTCs
YyBCTBUTEJILHOCTBHIO HAIlero IpoOHOro IIapa.

Tenepb pacmmpuM Halll KpyT' pacCyzKIeHHH U oOpaTUMCS K puc.9.
U3 Hero BuIHO, YTO BCE€ CEMENCTBO YAaCTHIl, PACIOJOXKEHHBIX Ha
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nporszkenud oT Ax (2) mo 3B( 4), mm HasweiBaemM - BEIIECTBO.
BesycnoBuo, 310 TpyGoe pasmenenne. MoOXKHO yTBepXKIaThb, 4YTO H
MoCJIeAyoIHe YacTullbl BelllecTBO. Jlio6oe IpejjiokKeHHoe JeIeHHne
OyjeT yclIoBHBIM. TeM He MeHee, OyJeM CUHTaTh, YTO B 3THX IIpejesIax
HayKa HaKOIIWJIA JIOCTAaTOYHO CBEJIeHHH, YTOoObI KIIAaCCH(HUIMPOBATH
Te CHJIOBBIE BO3JEHCTBHsSI, O KOTOPLIX MBI TOBOPHM B 3TOH H
NpeabIayIIen IviaBe.

ITonpiTaemMcsa paccMoTpeTh aHalIH3UpPyeMBIe IPOIECCH
B3aMMOJIECTBUH, C TOYKH 3peHHs NpeoljIaJaHusT H3BECTHBIX CHJIOBBIX
BO3JEHCTBHH MeXIy OJHOMMEHHBIMH YacTHIaMHU. MMeercs B BHIy, YTO
MEeXJy JBYMs 3BE3JaMU JEHCTBYIOT CHJIbI I'DaBHTAIMH. A MEXIYy JABYMS
9JIEKTPOHAMH 3JI€EKTPHYECKHE CHIIBI, XOTS TaM K€ IIPHCYTCTBYIOT H
cuapl rpaButaimd. Ho BTOphIE CTOIL HE3HAYHMTEJIBHO JEeHCTBYIOT Ha
Takhde Majible OOBEKTBI, YTO HX JEHCTBHEM OOLIYHO IIPeHeOperaiwr.
TouyHO TakKe CYHTAETCS, YTO SJIEKTPHUYECKHE CHJIBI Ha MEXK3BE3IHBIX
PaCCTOSHHUSIX He JIEHCTBYIOT. DTO aHAJIOTHs IPOOHOro Iapa, Ha TaKHX
PaCCTOSIHHSIX BJIMSHHE €IUHHYHOIO 3JIEKTPOHA He O0O0HapyzXKHUBaeTCs.
XoTsd TeOopeTHYECKH, TH CHJIBl JOJKHBI OOHApYXKHBAThCI Ha
0OECKOHEYHOM PACCTOSHUU.

ITosTromy Mexny naByMs 3BE3aMu IpeobiajaeT I'PaBUTAIMOHHOE
B3aUMOJIeACTBHE, MeXJy JBYMS agpoHaMH - 3JeKTpHUYecKoe
B3aHMOJEHCTBHE COOTBETCTBEHHO M T. J. Hama Hayka Ha3bIBaeT 3TH
B3aUMOJEHCTBUS - moysiMH. OG03HAYUM Ha jJHarpaMMe 9TH II0JIs.

CunbHoe DJIeKTpUYECKoe I'paBuTarponnoe

Puc. 11 IIpeobiagamoinue B3aNMOJEHCTBHST MEKIY BHXPEBBHIMU CTPYKTYPAMH.

Tenepr BO3BpaTHMCS K SIBIEHHSM HEIIPEPLIBHOI'O IIOIVIOIIEHHS
MEHBIINX BHXpPeH. DTHMH IIPOIECCAMH H OIHCHLIBAJIUCH II0JII, KOTOPLIE
IIPUBOJWINCH BHINIE, KaK B3aUMOJEHCTBHe ABYX Buxpern. T.e. moie
rpasuranponnoro B3aumoneincrsusa (II'B) - 510 He 4Yro wuHOoe,
KakK IIOTJION[eHHe m-ra3a 4YacTHlleHd, KOTOPYK Ha3BajlH 3Be3J0H.
A 1mone »sjgekTpuueckoro B3ammojeincreusa (II9B) - mormomenne
Ji-ra3a vacTUIEH - agpoOHOM. JTH II0JIs, €CTECTBEHHO, CYIIECTBYIOT
OJJHOBPEMEHHO M B OJHOM OO0BEME, HO I YIIPOIIEHHS, MBI HX
paccMaTpuBaeM HE3aBHCHMO.

Jlanee cHoBa oOpaTuMcs K HauboJiee JOCTYIIHOMY HaM IIPHMEDY,
BHJAMMOH HaMH 4YacTHIle, KOTOPYI0 Ha3biBaeM 3Be3na. Iloryomas
A3 OKpyXKawlero IPOCTPAHCTBA M-YaCTHIbI, OHA IPUTIATHBAaeT U
BCE PIIOM CTOsIHEe. ITO OJHA HepasaelnMas IlelloYKa, KOoTopas
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TIHeTCcsd Jpyr 3a japyroM. Ilepememniast ji00yl0 €IUHHYHYIO YaCTHILY,
Mbl OJHOBPEMEHHO CJIBUraeM Bce 0oJjiee MeJIKHe 4YacTHIlbl, KOTOphle
oHa BcachiBaeT. TakuM o0pa3oM U Halma IUIaHeTa 3eMJIsI H MBI BMecCTe
C Hel IPHUTITUBAeMCS K CBOeH pOJHOHN 3Be3ne. MBI TOYHO TakXke
COCTOMM H3 aTOMOB, KOTOpble BTATHBAIOT B cebs 0ojiee MeEJKHE
yacTuipl. M aToMBl W MOJIEKYIbl 3€MJIH TOYHO TaK IIOTVIONIAIT
MEHbBIIHE YacTHUIbl W IPHKHMAIT HAac K IOBEPXHOCTU ILJIAHETHI.
Emé pa3s HeoOX0QUMO OTMETHTL IIOCTOSHCTBO M HENPEePLIBHOCTH
9TOr0 IIpoIlecca H, II0TOMY TakKoe IPHUTSKEHHEe K INIaHEeTe MBI
olnryiaeM Ha ceoe.
IlogoGHbIN mpollecc Ha auarpamMmme OyJeT BbIIVIIIETh TakK:

0@

Puc. 12 Yacrunpl onpegessiiomde CTPYKTYPY MHOJIE.

Hrak, B o06slake m-ra3a 3apoxkIaeTcs BHXpPb 3THX YaCTHI[ H
oOpasyercs HOBasg dYacTuia - ajapoH. Ho B MomeHT oOpa3oBaHHs
OOJIBIION0 YCTOHYHBOI'O BHXpPsS, B €ro 000JI0YKe, BCE mM-YaCTHIbI
pasBopayuBaIOTCA. Sgpa STHUX 4YaCTHI[ CIHBAIOTCI B SIAPO HOBOI'O
o0pa3oBaHusA, M BCE H5TO Bpam@aercsd BOKPYr oO0Iero IeHTpa.
CrnemoBarellbHO, B 000JIOUKE aJpOHA mM-YacTUI[ HET, a ecTh 0Oojee
Mesikue p-yacTuibl. OHM BpamaioTcss BOKPYD sjpa, Kak o0Jjaka B
atrmocdepe 3emiu. To ecTh, BOKpyr OOIIEro I€HTPa BpalaloTCsI
o0j1aKa M3 -YaCTHIIL.

Jlamee BCE OymeT IOBTOPITHCI MO ToH Xe cxeMme. Jljs
CYI[eCTBOBAHUSl YKa3aHHBIX W-4AaCTUI[ HEOOXOIUMO IMOIVIOIEeHHUe
emE Oojiee MeNKHX BHXpeH. IIpogo/pkas aHajaoruM, Ha30BEM HX -
n-yactuipl [Nano]. 3mech MBI yKe OIIyCKaeMcCsl Ha TpPETHH YPOBEHb
YaCTHI[, HEHU3BECTHHIX HayKe cerojgusmbero nHsg. Cenyac 35To
TOJIBKO IIPEIIIOJIOKEHHe, I JIOTHYECKOI0 3aBeplIeHHsT HadyaTbhIX
paccyxnennit. KoneuHno, Kaxyas MMocjiaeyloas 4acTHIa, TOYHO TaKXKe,
U3 4Yero-ro cocrour. M Tak MbI MOIVIH GBI IIPOJOJIZKATHL GECKOHEYHO
poaro. Ho celyac HaM H3BECTHO TOJILKO OT'PAaHHYEHHOE YHCIIO
1IoJIEHl B3aUMOJEHCTBYIOIMX B HameM Mupe. I1loaToMy, OCHOBBHIBAsCh
TOJILKO Ha H3BECTHBIE IIOHSITHsI, BBIHYXKIEHBI OI'PAaHHYUTBLCI TOJBKO
TaKUM JIOIYIEHHEM.

Torma, mo aHajgorum C NOPeABIAYIIMM, JABHXKEHHE N-4acTHII,
IIOIVIOMIAIONMMUCS OOJILIIMM BHXpPEM, 00pasyeT IIojie B3auMOJIEeHCTBHS
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MEXIY MABYMs aJpoHaMH. IDTO TaK Ha3blBaeMOe, II0JIE CHIBLHOIO
B3aumojerncreusa (IICB). Takoe mose mposiBisteT cebsi Ha PacCTOSHHAX,
CPaBHUMBIX C pa3MepaMH CaMOI'0 aToMa.

IIpocinenum 2Ty CHTyaIio [0 Halled guarpaMMe:

S PRy Py

Puc. 13 O6o6menHasi quarpaMMa B3aHMOJEHCTBYIONMX BHXPEBBIX CTPYKTYP.

Mpl HauyHMHAJIH PacCyXJaeHHS CO 3Be3Jbl, IM03TOMY CHOBAa
BO3BpaTUMCS K 9TOH BHIuMoW HaMm dYactuie. CoBpeMeHHass HayKa
IpeaojaraeT, 9Yro 3Be3ja obpa3yerTcs B 0OO0JIaKaX MEeXK3BE3IHON IIbLIH
WIH Ta3a, T.e. B BEIECTBE.

Hrak, MBI 3HaeM, YTO B CKOILUIEHHH aTOMOB IIPOHCXOIHT
BO3MYIIlEHHE, 006pa3yeTrcs BHXPb, KOTOPBIH 3aTITHBAeT BCE OOJIbIIE
HOBBIX dYacTHIl. I[IOTHOCTH yIIAaKOBKH aTOMOB JIOCTHI'a€T TaKOI'0
mpejiesia, KOryla OHH pa3pyllaloTcs. B 3ToT MOMEHT poxKpgaeTcss HoBas
YacTHIA - 3Be3]1a, 060JIOYKY KOTOPOH COCTABJIIIOT pa3pylleHHbIE aTOMBL.
Ocratku BelecTBa pa36pachIBAlOTCI M BHXPh IIEPEXOIHUT B COCTOSIHHE
JUHAMHYECKOTO PABHOBECHS, 3a CYET IIOCTOSIHHOI'O IIOIVIOIIEHHS U3
OKDPYZKAaIOIIEr0 IIPOCTPAHCTBA MEHBIIMX 4YacTHI-BHXped. Jlanee, Bcé
KaKk M B IPEIbUIYIIEM CJIydae, CYHIECTBYIOIIHE aIpOHBI HHTEHCHBHO
BTSTHBAIOT M-YaCTHUILI M T.J. Takol Ipoliecc HapacTaeT JJaBUHOOOPa3HO
JI0 YCTAHOBJIEHUSI TUHAMHYECKOI'0 PaBHOBECHSI.

W3 Bcero ckazaHHOI0, H OCHOBBIBASICh Ha IIOJIYUYEHHOH AUArpaMMe,
MOKHO CJ€JIaTh BBIBOJI:

Ecaim B pamHOM 00JacTH HPOCTPAHCTBA CYIECTBYET

KakKasi-In00 4YacTHIla, TO B 3TOH K€ TOYKe, pPsJaoM

cTosimed IO JaumarpaMMe 4YacTHIbLI HeT, HO ecCTh

clieayromiasi, MeHbIIasl.

OT0 OuYeHb BaXKHBIH BBIBOJ] H3 BCEX PACCYyXKIEHHH U MBI K HEMY
OyJeM HeOJHOKpPaTHO Bo3Bpamarbcd. OH OJHO3HAYHO COOJI0OIAETCS
TOJILKO JJI1 IIPOJBIZKEHHsS] OT OOJBIIMX YacCTUI[ K MEHBIIHM, TO €CTb
ClipaBa HajeBO Io guarpaMme. M He MaéT OJHO3HAYHOIO OINpeesIeHHs
B oOpaTHOM HampaBlieHHH. Takas acHMMETPHYHOCTL IIPOSBJIEHHS
IOJJOOHOI'0 CBOMCTBA IIPOCTPAHCTBEHHBIX CTPYKTYP BeChbMa XapaKTepHa
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Puc. 14 IloBepxHOCTh KpHCTA/LUIA BoJb(ppama
(cmeBa) m upuausi (BHH3Y), cAelaHHbIe HA HOHHOM
CKaHUPYIOIIEM MHKPOCKOIIE.

MbIcIb O TOM, YTO BEIECTBO COCTOHMT M3
dyHIaMeHTAIbHBIX “KHPIHYNKOB”, Ha3BaHHBIX
aromaMu, BBbICKa3bpIiBajach emle JleBkunmom wu
Jlemokpurom. OnHako Ha nporsokenun 2400 jer
TeOpHUsi aTOMOB OCTABAJIACH YHCTO YMO3PUTEIbHBIM
npejacrapieHneM. Bbuin Bce oCHOBaHHWsI MOJIararhb,
9TO 3Ta TEOpHsl CIPaBENINBA, OJJHAKO Pa3IVIsIIeTh
aroMbl He yJaBajloCch Ja)Ke B CaMbldl CHIbBHBIN
MHKpockon. W ToapKo 1mociie TOro, Kak
9pBuH Miosuiep HM300pesl HMOHHBIA MHKPOCKOII,
TpeOyeMasi CTelleHb pa3pelleHusi ObLIa, HaKOHEIl,
JIOCTHTHYTA.

Ha Bepxnem cHuMEKe npuBeneHa dororpadust
MOBEPXHOCTH KpPHCTaUIa Bolib(hpama, yBeIudeHHast
npumepHo B 10 MJiaH. pa3, mojy4yeHHasi C

pa3pemieHHeM 3A. Honbl, ¢ mnOMOIBIO
KOTOPBIX CO3[aercst u3o0paxkeHue, 00pa3yloTCs
B pa3pexkeHHOM rase, ajgcopoOoupymmemcs
HAa MOBEPXHOCTH BOJb(PPAMOBOro aHojga.
HounsupoBaHHble aToOMbl rasa JeTiaT M0

HPSIMOJIMHEMHOW TPAEKTOPHH K OTPHIATEIHLHO
3apspKeHHOMY 3KpaHy. OT4enmBO BUJHA BCSI
CTPYKTYypa KPHCTALIMYECKON PEIIETKH: KaKIasi
sIpKasi TOYKa - 9TO aTOM.

HuxHnii CHHUMOK, IOJY4YeHHBIH Ha
aBTOMOHHOM MHKpOCKome B 60-x romax - 310
MOBEPXHOCTh KPHUCTALIA HUPUIUSA, YBEIHYEHHAST
B 5 muH. pa3. TemHble msiTHa COOTBETCTBYIOT
KpHCTALIOrpaUIYeCKUM IUIOCKOCTSIM, BIOJIb
KOTOPBIX BHICTPAUBaKTCsI aromMbl. HamomkeHHBIH
Y30pP KBapaToB O0YCJIOBJIEH MOJISIPU3AIHOHHBIM
acdderTom.

Tszkenble Merautbl THNA BOJb(pama
H UpHUAHs, KPHCTAJLUIMYecKas CTPYKTypa
KOTOPHIX HM300pajkeHAa Ha CHHUMKAaX, [E€PBBIMH
HCCJIeq0BaluCh C€ TMOMOI[BIO HOHHOTO
MuKpockona. Ho B Hamm gHH guana3oH
BEIIECTB, HCCIEIYEMBIX C IOMOINBI0 HOHHOTO
MHKPOCKOIIA, OXBATHIBAET MOYTH BCE METALIbI
- or OepwumMss g0 YypaHa, - a TaKkKe
MeTa/NIHYeCKHe CIUIaBbI U HEKOTOpPbIe

OpraHn4yecKre MOJIEKYJIbI.

U1 Hamero wmupa. MHOXECTBO IIPOIIECCOB HMET HeoOpaTHMOCTh
B CBOEM TedyeHHMH H IIOJOOHBIM BBIBOJ HE SBJISIETCS HCKIIIOUYEHHEM.
Cropee 3TO MOATBEpPXKJIEHHE HEKOTOPOro IIPHUHIUIIA CYIIECTBOBAHHSI
MaTepHAJIbHOIN0 MHpa.

Bcst COBOKYIIHOCTL OKpPYXKaOIIEr0 HAC MHpa IIposBIsgeT cebs
B CBOHUX MHOI'0OOOpAa3HBIX B3aHMOJENCTBHSIX KakK KoHrjioMepat Ilojs
u BemecrBa. Bcé, yro MBI BHIUM M MbI CaMH B TOM 4YHCIE, 3TO
COBOKYIIHOCTh 3THX JBYX IIOHATUH. B CBOEM MHOXeCTBE MHPOBLIE
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CTPYKTYPBI 00s13aHbI Pa3HO00PA3HI0 YaCTHIl, 00beIUHIEMbIX H3BECTHLIMU
HaM IIOJIIMH. be3yclioBHO, CyIecTBYIOT TaKXKe H HeHU3BeCTHbLIE
HaM celyac dvacTulpl H 1ojii. B gi06oM ciiydae, npH jJeTalbHOM
HCCJIeJIOBAHUH B3aHMMOCBSI3€H 4YacCTHI[ U II0JIed, Mbl IIPHIEM K
BBIBOJIy O HEPa3pBIBHOCTH HSTHX IIOHITHH. YIUIYOJSIsICh B TINTyOUHBI
BellleCTBa, Mbl HHKOI'JJa He CMOZKeM i1 ce0sl TOYHO OIpPeJeInuTh, IIe
3aKaHuynBaeTcs noHsTue BemecrBa, u rioe HauunHaercd Ilome. IIpoBoms
HCCJIeI0BaHusl, y4ueHble JaBHO OOHApyXKWJIH, YTO HEKOTOpPbl€ YaCTHIIbI
IIpU OIIpejieJIeHHbIX YCIOBUSAX BeayT cebs Kak BojaHa mojii. Miou, Kak
IIPUHATO Ha3blBaTh B 9TUX CIy4yasxX, YacTUIla IIPOSIBIISIET BOJIHOBLIE
cBomicTBa. Bce »Tu rpanmipl pasjeiieHus, 4ucTo ycjoBHbIE. IloaToMmy,
paccMaTpuBasi B JaHHOM CJIydae TakKoH KoOHIVIoMepaT H3 Bemecrsa
u Ilosss, MOXXHO OTMETHTh, YTO 3TO H €CThb HAll MHP, B KOTOPOM
MbI CYILECTBYEM.

Heckonpko cl1oB 00 OJHONM H3 COCTaBJIAIOIIEH, BXOIIIEH B
pacCMOTpPeHHbIE 3]1eCh CTPYKTYphl. Melo B BHY I0JIe 3JIEKTPHYECKOrO
B3auMOJeNCTBHUS.

B cBoé Bpems Teopus sjgekrpudeckoro mnojas Papames u
MakcBejia, ¢ MOMOIILI0 KOTOPOH Hay4yHas MBICIL cjeslajga BechbMa
3HAYUTEJILbHBIA IIar B II03HAaHHUHM OKpPY2KaloIero Mupa, I103BOJIKjIa
MaTeMaTH4YeCKH OIIHCaTh B3aHMOJIEHCTBYIOIHE CTPYKTYphl. Heckoibko
1o3xke OBbLIO BBENEHO IIOHATHE 3JIEKTPOMArHUTHOIO IIOJIsI, KOTOPOE,
Ka3aJoch Obl, IIPUHIMIIHATILHO HUYeM He oriimdaetcsa. Ho, HecMoTps Ha
BCe YXHMINPEHHsI B IIPOBEJIEHNH BCEBO3MOXKHbBIX OIILITOB 110 OOHAPYKEHHUIO
"MepBHYHBIX KUPIUYHUKOB' IMMOJIeH, TaK W He ObLIN HalIeHbl IepBHYHbIE
YaCTHIBI MAarHUTHOT'O II0JII. A cTelleHb JeJIeHHs 3JeKTPHYECKOI0o
II0JI1 MMeJIa BCervia BIIOJIHE OIpedeJIeHHYI0 I'PaHHIly, MeHbIIe KOTOPOH
HHKOMY He YyJIaJloCh pas3felIuTh 3To Ioje. Takod HauMeHbIIen
YacTHUlled, HOCUTeJIeM 3JIEKTPUYECKOro 3apsija, SBHJICI 2J€KTPOH,
HAMEIHUA 10 MPHHATOH KJIaCCH(PHKAIMM OTPHIATEILHBIA 3apsi.
Co BpemeHeM OblLla oOHapyXKeHa M Jpyras 4YacTHIA, IIO3HTPOH,
Hecyllul B ce0e 23JIeKTPUYECKHH 3apsj pPaBHBLIN 3JIEKTPOHY, HO
IIPOTHUBOIIOJIOKHBIA II0 3HAKY.

Tak B Hamem mupe ObLIH OOHAPYKEHBI JABa poOjJia JIEKTPHUECKHX
3apsiJIoB, YCJIOBHO IIOJleJIeHHble Ha IOJIOKHUTEIbHbIE U OTpPHIATeILHbIE.
®du3nyecKui CMBIC]T 3aKOHOB HaIllero MHpa He H3MeHSIeTcCsS B
CBOEM BHJ€ IIPH OJHOBPEMEHHON 3aMeHe BCeX OTpHIaTeIbHBIX
3apsJ0B Ha IIOJIOXKHTENbHBbIe, TakXe KakK H HaoOoporT. IlosTomy
IPHHATO CYHTATh, YTO (PU3HUYECKHE 3aKOHBI CHMMETPHYHBI IIPH
BBITNIOJIHEHUH JEeNCTBUS:
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Puc. 15 Judpakmpss nydyka 3j1€KTPOHOB
IPpH MNPOXOXKIEHHH UYepe3 30JO0TYIO
doabry (J.P. Thomson 1937).Cpenu
KpynHedmux npo6aem ¢duzunknm XX
BeKa OJHO W3 IMEPBbIX MECT 3aHHMAET
BONpoc o (yHJIAMEHTAIbHON NPHPOIE
BemecTBa W H3jgydeHusi. H3iaydeHue
pacmpocTpassieTcsi B BHAE BOJIH, OJHAKO,
COIVIAaCHO IIpeJCTaBJIeHUsIM KBaHTOBOH
mexanuku JpsuHa Illpénunrepa, cser
cocrouT U3 yactul - ¢oroHoB. Bmecre ¢
TE€M Ka3aJoCh OYE€BHIHBIM, YTO BEIIECTBO
COCTOMT U3 YacTull, ogHako Jlyn ne Bpoiis
noKas3ajl, YT0 BCAKOH (hyHIaMeHTAILHON
YACTHIIE MOZKHO NPHIHCATh YaCTOTy TaK, KaK €CJH Obl OHa ObLIa BOJIHOM.

IIpuBenennrie 3nech dororpaduu AEMOHCTPHPYIOT Ipolecchl AU(PpPaAKIuu MMydKa
OBICTPHIX JIEKTPOHOB, MPOXOJAIIHUX dYepe3 30y0Tyi0 (oabry. OmnbeIT BBINOIHEH HOpodeccopom
AoGepauackoro yuuBepcurera JIxopaxem II. TomcoHoM Ha ycraHOBKe € YCKOPSAIIIUMH
Hanpspkenusivu  Bbimre 16000 Boawr. Ilonydennbie mudpakioHHbIE KOJIbIA KOJIHMYECTBEHHO
COINIACOBBIBAIOTCSI C TEOPETHYECKHMH pacyeTaMH IS TPAaHENEHTPHPOBAHHON KyOHYeCKOH

J

pelmerku 3oi0ta co cropoHoi 4,06 A.
Bce onbIThI ¢ pasiauMuHbLIMUA 00pa3suamMH (oabrd NPHBONWIH K YIUBUTEILHOMY BBIBOMY:
«JleranbHOE coIviIacHe 3THUX 3KCIEPHMEHTOB ¢ Teopueil ae Bpoiuis (yrsepxkuaromiei,
9YT0 yYacTuma BeaerT cebGs KakK rIpynmna BOJH, JIMHA H CKOPOCTh KOTOPBLIX 3aBHCAT  OT
CKOPOCTH M MAacCChl 4YacTHIbI), Ha MOW B3NS, CJeayeT paccMarpuBaTh KaK BaxkHOe

CBHJIETEJILCTBO B €e MOJIb3y»
Jk. Tomcon.

JIJIsT MarHUTHBIX II0JIel I0J00HbIe CTPYKTYPbl He OOHapyKeHbI,
[I09TOMY IPHHATO CYUTATh IPOSIBJI€HHE STOr'0 B3aUMOJEHCTBUSA
BTOPHYHBIM (DAaKTOPOM CyIIECTBOBAaHHS 3JIEKTPHUYECKUX Ioyied. M Korma
paccMaTpuBaeTCs JBHKEHHE IOJIS JIEKTPUYECKOI0 B3aUMOJIEHCTBUS, TO,
KaK pe3yJIbTaT 2TON0 JBHXKEHHs, HEU30€XKHO MPUCYTCTBHE MArHUTHBIX
B3aUMOJENCTBHA. 31eCh Mbl paCCMaTPHBAE€M TOJILKO II€PBHYHBLIE IT0JI,
COCTaBJHIOIIHE OCHOBY CYIIECTBOBAHHs BEIIECTBA, CTPYKTYPbl KOTOPBIX
IBITAEMCSl Ceryac IPOAHAIU3UPOBATD.

CoBpeMeHnHas HayKa BechbMa IOJPOOHO H3ydaeT B3aHMOJEHCTBHE
KaK BelecTBa MeXJIy COOOH, TaK H IOJiI C BemecTBOM. OTKpBITHI
HOBBIX SIBJICHUH B 9THUX HUCCJIEOBAHUAX IT0O3BOJIMJIO 3aMETHO IPOJIBUHYTH
mmporpecc Bcero 4ejoBedyecTBa. Ho B J00bIX BapuaHTaxX, HCCIETYs
IIojle - MBI II03HaeM BeIEeCTBO H, OIyCKasCh B TIUIyOWHBI BeIIeCTBa -
MbI TI03HaeM mojie. Celyac MOXKHO CKa3aTh, YTO BEIIECTBO COCTOUT
U3 TI0JIs, U BCE 3TO COCTOUT U3 PsAfa 4YacTHI, KaxKjasd H3 KOTOPbIX
HeIlPepPhIBHO MOIJIONAeT MEeHbBIIyI. TOJbKO TakK, B HeIpPEPHIBHOM
H IIOCTOSHHOM  JIBUZKEHHUM MAaTE€PUH OT MeEHbIIero K OOoJIblIeMy,
MOJJICPKUBAETCSl CYIIEeCTBOBAHUE YACTHI] BelleCTBa.
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