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JIIOBJIIO YUTATDH CJIOBAPU

" sHIMKJIoIenu. Beerga Haii-

JIelIb MHOTO MHTEPECHOTO, /Ia’Ke
KOT/J[a TepeJINCThIBAEIIb JHIIMKJIOTIE-
JIYecKoe 13/iaHue, OTBevaloliee TBoei
npoeccun.

[lBa rosa Ha3a | IPOU3OIILIO BasKHOE
coObITHE B HAYYHOIl ¥ KYyJbTYPHOI
sKu3Hu Poccuu: BbIXOJOM B CBET IIs-
TOTO TOMa 3aBePIINJIOCh nzanue «Du-
suueckoil sHImKIONeMI> (T, pes.
A.M.IIpoxopos, M.: Bombmasa Poc-
cuiickas sHIMKIoNe ). Ha nsganue
BCeX ISITH TOMOB yiio 6osiee 10 Jier:
nepBbiif ToM Bbrmen B 1988 rogy.
OHIUKJIONEeINYECKAEe U3AAHUST TaKOKI
1o1HOTHI (IIATh TOMOB!) BBIXOAAT Peil-
KO, mpezblyiinee ObLJIO OCYIECTBJIEHO
6outee 20 aer nasaz. IToxosxke, mocsen-
Hee usganne «MDuU3NUECKON IHIIUKJIIO-
neanu> (D) Gyaer CAyKUTb 1 TEM U3
MOUX CETOJIHSIIIHUX 4HuTaTesell, KTOo
BbIGeper cBoeil npodeccueil pusnky.
Ho u ceituac, yBepen, Bam GyietT unre-
pecHO TIpouecTb MHOTHE cTaTbu n3 M.
[Tpasaa, npujercs ornyckarb Mmoapo6-
HOCTHM — UX TIOHUMaHue TpebyeT 3Ha4n-
TeJIbHO OOJIBIINX 3HAHUIL, YeM Bbl UMe-
eTe cefuac.

[TepemctoiBas 4-it Tom DI, ere 10
TOr0O Kak y MeHs IOSBHJCS S-U, $
06paTu/ BHUMAHUE HA TO, KAKOMY 6OJIb-
oMy 4ucJIy (PU3HYECKUX TEPMUHOB
npucsoen «tutya» CBEPX. Mue 3a-
XOTeJIOCh Ha CTPaHUIAX >KypHaJa
«KBanr» nojiesurbest ceonM HabJi0/1€e-
HHUEM M, KPOMe TOTO, paccKasarb, 4TO
«CKPDbIBAETCSI» 32 HEKOTOPBIMU U3 Tep-
MUHOB. $1 y>Ke OblJI0 B351JICS 32 /1eJ10, HO
YBU/IEJ, YTO B Psijie CJIYYaeB aBTOPbI
cTareil OTCHLIAIOT MEHS K CTaTbsiM,
KOTOpbIE JOJUKHBI OBITH B 3-M TOME
(Huuero He MOAENAENIb, HHIMKJIOTE-
[N CTPOSITCSI CTPOTO 10 asipaBUTHOMY
npunnuny). Teneps 5-i ToM y MeHst
€cTb, M 51 MOT'Y OCYIIECTBUTb CBOE 3Ke-
JIAHKE.

Wrax, nepeyenb cJI0B, HAUNHAIOIIIX-
Csl CJIOTOM <«CBEPX», OTKPbIBAeT Tep-
MUH <«CBEPXBBICOKHE 4acTOTbl> (T.4,
¢.421). CoOTBETCTBYIOIMAS CTATbS 3a-

3 HuMaer Beero yerbipe cTpoku. Ilpuse-
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JIEM €€ TIOJTHOCTBIO:
«Csepxsbicokne vactorer (CBU) —
o6sactpb paauovacror or 300 MTi g0

1%

Ceepx...

M.KATAHOB

300 TTu, oxBarbiBaiomas JIeUMeTpO-
Bble BOJIHDBI, CAHTUMETPOBbIE BOJIHBI U
MUJLIIMETPOBble BoaHbL (eM. Paduo-
BOHDBL) > .

CnoBo «Paduoeonnvl» HaledaTaHo
KypcuBOM. IJTO oO3HauaeT, uTto B DI
€CTb CTaThsl C TaKUM HaszBaHueM. Jleii-
CTBUTEJIBHO, B 9TOM K€ TOME Ha CTpa-
Hutie 213 Takag crtatbs ectb. Kpome
UCTOPUYECKOU CIIPABKU !, OHA cojlep-
JKUT iBe TaOJIULbl, I03BOJIAIOIINE 03-
HAKOMUTHCSI C TMPUHSTON TEPMUHOJIO-
rueil, y3Hath, KaKue BOJIHBI UMEHYIOT
JUIMHHBIMU, KaKWUe CPEIHUME, KOPOT-
KUMK U T.[I.

S macumran 30 crareii, Ha3BaHue
KOTOPBIX HAUMHAETCSI CO <CBEPX...».
OTHOCATCST OHM K CAMbIM Pa3HbIM pa3-
nenam ¢pusnkn. OJHAKO ecyiu YesioBe-
Ka, MHTepecyiomerocss (Gu3nKou, Io-
MIPOCHUTD HA3BATH CJIOBA, HAYMHAIOII[IE-
Cs1 CO CJIOTA «CBEPX», MMOUYTH HABEPHSI-
Ka OH HA30BeT CBEPXIIPOBOAUMOCTD U
cBepxTeKkyuecTb. MV nefcTBUTENbHO,
CBepXIpoBoUMOCTH B (DD MOCBAIIEHO
HIECTb CTATel, a CBEPXTEKy4eCTH —
TpU. ITO HEYIUBUTEIHHO: CBEPXIIPO-
BOJIUMOCTb 1 CBEPXTEKYYECTb, IOKa-
Jyii, nanbojiee WHTEPECHDbIE KBAHTO-
Bble MaKPOCKOTIMYECKUE SIBJICHIS.

[Tocsie OTKpBITUST CBEPXIIPOBO/IHU-
KOB, CBEPXIIPOBOJIMMOCTb B KOTOPBIX
HE UCYE3aeT IIPU TOBBIIIEHUN TeMIIepa-

'B ucmopuueckoll cnpagke 0se (pamuiuL:
I.Tepu, 6 onvimax xomopozo énepsuie (1888)
ObLaU NOAYUCHDL INCKMPOMAZHUMIbBIE GO/HL
¢ OZUHOU 60HbL N 6 HEeCKONbKO 0ecsimKoe
canmumempos, u A.C.I1onos, xomopwiii 6nep-
svie (1895 —99) npumenun snexmpomaznum-
note xonebanus ¢ A = 10> =200" cu dnn
ocyuwecmsaens 6ecnpPoBOIOUHON CBA3U HA
paccmosinuu. Damnuruu Mapxonu, ¢ 1897
200y noJyuUswWez0 NAMENm Ha usoopemenue
paduo, 6 cmamve nem. ITonos e ceoe om-
Kpolmue He namenmosdl.

Cmamvs 0 6biCOKOMEMNEPAMYPHOLY
ceepxnposodnuxax (BTCII) nassana ¢ O
max: <«Oxcudnvle 8vlcOKOmMeMnepamypHole
ceepxnposodnuxus. Haseanue noduepxuea-
em xumuueckuii cocmag coedunenutl, Komo-
pole umerm aHoOMAaIbHO GblCOKUE KPUmuuec-
kue memnepamypuvl. Odnaxo, ckopee écezo,
maxoe nHazeanue NO3GOIUN0 6KAI0UUMb 6 DI
HE00X00UMYI0 CINAMDIO Y)Ke NOCAe MO20, KAK
svluies u3 nevamu 1-it mom, Kyoa ona 00ixHa
6wviaa nonacmo, ecau 6ol Hazviearacy BTCII.
Kozda oxcuonuvie coedunenus «o6Hapyuiu»
ceou ceepxnposodsuue ceoticmsa (1986),
nodzomoexa x newamu 1-z20 moma yxe Gviaa
3axonuena.

Typbl Biioth 10 T = 100 K (ux HazbI-
BAIOT BBICOKOTEMIIEPATYPHBIMH CBEpPX-
IPOBOJHUKAMH * ), TIOSBUIACH HAJEHK-
Jla Ha TEeXHMYEeCKOoe HCII0Jb30BaHue
cBepxmpoBoguMoct: B DI ecthb cra-
TbH «CBEPXITPOBOIHNKOBbIE TIPUEMHN-
K1 usiaydeHus» u <«CBepXIpoBojis-
muit MarauTt». CBepXIpoBOsIINE
MarHuTbhl CTaJM IHPOKO PACIPOCTPA-
HEHHbIMU HMCTOYHUKAMHU MarHUTHOTO
HOJIsST, BO BCSKOM cJiydae — B (pusmndec-
KHUX J1ab0paToOpuUsIX.

CraTbu-CIlyTHUKU OCHOBHOM CTaTbu
«CBepxTeKy4ecTb», yBepeH, y MHOTUX
(1 He TOMBKO y HaumHaOIMX (husn-
KOB) BbI3OBYT yauBjeHue. OiHA HA3bI-
Baercst «CBepxreKkydasi MOJIENb SApay,
a japyras — «CaepxTeKyuecTb aTtoM-
HbBIX si1iep». OKasbIBaeTcs, B aTOMHBIX
SA/paxX CPeJAHNX U GOJIBIINX Pa3MepoB
«/IBIDKEHNE HEHTPOHOB U ITPOTOHOB ...
AQHAJIOTMYHO /IBUKEHUIO 2JIEKTPOHOB B
CBEPXIIPOBOJIHUKAX», & CBEPXIIPOBO-
JIIMOCTb — 3TO CBEPXTEKY4eCTb 3apsi-
sKeHHOM skuakoctu. OTCioa U Ha3Ba-
une. [lo-moemy, BecbMa JIIOOOIBITHBII
(axr: oObsicHeHMe CBOICTB CyOMHK-
POCKOITMUYECKUX CTYCTKOB IPOTOHOB |
HENTPOHOB TPeGyeT IPUBJICUEHUS TIPe/I-
CTaBJICHWIi, MCIIOJIb3YEMbIX IIPH HU3Y-
4eHUH OOBEKTOB MaKPOCKOIMHMYECKOi
(pusMKM — METAJIIIOB U JKU/IKOTO T'eJIHs.

MHorue craTbil U3 paccMaTpUBAEMO-
rO HAMU [UKJIA MOCBSIIIEHbI pagnodu-
31Ke, B YACTHOCTH CBEPXHU3KOYACTOT-
HbiM (MM CBEPX/JIMHHBIM) BOJIHAM,
qacToThl KoTOpbiXx oT 3 g0 30 I
(gt Boa ot 10 mo 100 kM). B
cratbe «PagnoBoOJIHBI» CKAa3aHO, 4YTO
ecTb TAaKJKe /INAIa30H KpaiiHe HU3KUX
wqacror (KHY) ¢ wacroramur B ThICSUY
pas Menbute: ot 3 1o 30 Im.

Cratbs «CBepXHU3KOYACTOTHDIC Pa-
JIMOBOJIHBI» ITPUBJIEKJIA MOe BHUMaHUE
HOTOMY, YTO <«paclpoCTpaHeHUe pa-
JIMOBOJIH CBEPXHU3KOYACTOTHOTO
(CHY) auamasona nNpoMCXOAUT B BOJI-
HOBO/IHOM KaHaJle, OrPaHMYEHHOM I10-
BEPXHOCTBIO 3eMJIN U HIKHEH KPOM-
Kol noHocdepbl, BbICOTA KOTOPOH B
3aBUCHMOCTH OT BPEMEHH CYTOK U T€0-
(pusnuecknx ycaoBUH M3MEHSIETCST OT
60 1o 90 xM». YBepeH, BbI yiKe 3HaeTe
0 CyIIeCTBOBaHUN MOHOC]EpDI — CJI0s1
MOHM30BAHHBIX Ta30B B BEPXHEil 4acTn
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armocdepnl. Bo 2-m ToMe DI ectb
6osbiast cratbs «onocdepas u He-
6outbliast crielasibHast crarbs «loHo-
cepHblii BOJTHOBOA», YIOMSIHYTbHIN
Bbime. 13 HUX MOKHO NOYEpPHHYTbH
MHOTO MHTEPEeCHbIX cBefenuii. U ere
OJIHY CTaTbIO PEKOMEH/IYI0 TIOCMOTPETD,
€cJIM Bac 3aMHTEPECOBAJIA POJIb MOHOC-
(epol B pactpocTpaHeHUN PaMOBOJIH!
«CBepx/laibHee pacipocTpaHeHue pa-
JoBoJH» . KeraTtu, oHa Tosxe nmpuHaji-
JISKUT K «cBepX». MHe Kaskercsi, pe-
KOMEH/[yeMble CTaTbU YK€ J[(OCTYIIHbI
Bam. IlpaBza, Ha/I0 HAYYUTHCS YUTATD
1O/IOGHbIE CTATbU: 3alOMMHATL YTBEp-
JKIeHUs 1 (PaKThl ¥ OTKJIA/IbIBATD HA
Oyyiee cTporoe uX 0ObsCHEHHE.

B OGosbimimncrBe crateidl TEpMUH
«CBEPX» HMMEET CMbICJ KOJMNYECTBEH-
HOTO CPaBHEHMUSI: HEUTO GOJIbIlee Yero-
TO 06bIyHOrO. Harpumep, cBepxusiy-
YyeHHe, CBEPXUHIKEKIUS, CBEPXJIOMHU-
Hecriennug u T.11. [loskamnyii, TOJbKO
CBEPXTEKYYECTb U CBEPXIIPOBOIMMOCTD
0003HAYAIOT KAYECTBEHHO HOBbIE SIBJIE-
Hust. OJHAKO He Ha/lo 3a0bIBaTh CTa-
PYIO UCTHHY: KOJHMYECTBO 1EPEXO/UT B
KauyecTBO. XapaKTepHble IPUMeEpbI:
CBEPX3BYKOBOE T€UEHHE M CBEPXCBETO-
Basi CKOPOCTb.

CBepx3BYyKOBOMY TEYEHHIO TTOCBSIIIE-
Ha GOJIbIIAsT CTAaTbsl, YTO HEY/IMBHUTEJIb-
HO, TaK KaK «C M3y4Y€HHEM CBEPX3BY-
KOBOTO TeYeHHs CBSI3aH PsiJI BAXKHbBIX
MPaKTHYeCKUX 1POOJIEM, BO3HUKAIO-
HUX TIPH CO3[JAHUM CAMOJIETOB, pa-
KeT, CHAapsI/IOB CO CBEPX3BYKOBOIi CKO-
pocCTbIO ToJIeTa...». B mporuruposan-
HOH cTaTbe MHOrO CX€M, II03BOJISIIO-
IIMX TOHSTb OCHOBHDBIE YTBEPIK/ICHMUS
CTaTbM M, HAlpHMep, YCBOUTb, KaKO-
Ba a’POJIMHAMMYECKN COBEPIIEHHASs
(T.€. co3mamasg OTHOCHTEJIHLHO Ma-
Jioe conpoTtuBieHue) (hopMa Teia mpu
CBEPX3BYKOBOW CKOPOCTH €ro JIBIIKe-
HUA.

YBunes crarbio «CBepxcBeToBas
CKOPOCTb», s OJLyMaJi, 4To OHA Oy/ieT
MOCBSIIIEHA JIBVJKEHUIO 3aPsSDKEHHOM
YaCTHIbI CO CKOPOCTBIO, IPEBbIIIAL0-
el CKOPOCTb CBeTa B CPe/ie M PABHOI
¢/n, T/ie ¢ — CKOPOCTb CBETA B BAKYY-
Me, a 1 — IIOKa3aTeJb IPEJOMJIEHUS
Cpe/ibl, B IIMPOKOM JIManasoHe JINH
BOJIH TIpeBbImaonmii eaunuity. Kak
M3BECTHO, TAKOE /[BHYKEHHUE COIPOBOXK-
JlaeTcs M3JyueHHeM CBeTa, HasblBae-
MbIM u3JaydeHueM YepeHkoBa— BaBu-
JgoBa. B konne cratbu «CBepxcBeTo-
Basg CKOPOCTb» JIEHCTBUTEJBHO €CThb
CChIJIKA Ha CTaTbhlO ¢ Ha3BaHumeM «Ye-
perkoBa — Basumosa usnyuenues» (oHa
OIyGJIMKOBAHA B 5-M TOME).

KBAHT - 2000/Ne5

Haunem untats cratbio: «CBepxcBe-
TOBAsi CKOPOCTb — CKOPOCTb, TIPEBbIIIA-
1omasi ckopocth cBera. CorJjacHo om-
HocumebHocmu meopuu 3, nepejava
JIOOBIX CUTHAJIOB ¥ JIBHKEHNE MaTepu-
AJIbHBIX T€JT He MO3KET IIPOUCXO/IUTD CO
CKOPOCTbIO, GOJIbIIEN CKOPOCTH CBETA
B BakyyMe c¢. Opmnaxo...». Pasbacue-
HUIO, [0YeMy MOTYT CYIIeCTBOBATDH
JIBIDKEHHST CO CKOPOCTSIMHU, GOJIBITUMHU
€, U KAaKOBbI OHM, TTOCBSIIEHA CTATbsI.

Bor npocroii npumep (on B3aT n3
o6cysxmaemoit crarbi). C IIOMOMIBIO
BpaIAoIIecss 2JeKTPOHHONU TTYIITKI
(T.e. UCTOYHUKA HJEKTPOHOB) MOKHO
3aCTAaBUTb BPAIIATHCS AJEKTPOHHBIH
Jayd. Ecam ocb BpamieHnst OKpy>KuTb
9KPAHOM, pearupylolyM Ha Majaio-
il Ha HEro 3JIEKTPOHHBIN JIy4, TO
naruo (cmen myda) Oyfer [JBUTATbCA
110 3KpaHy co ckopoctbio RQ | rae R —
PaCCTOSTHUE OT AJIEKTPOHHOI MYHIKK /10
sKkpaHa, a Q — yrioBas CKOPOCTb
Bpamenusi. Huuto He Memaer msTHy
JIBUTATBCS 110 9KpaHy ObICTpee CKOpOo-
ctu cBera. Ho npu ABskeHnn nsaTHa 1o
9KpaHy He MepeHocuTcs: Hu nHQopMa-
11T O COCTOSTHUN 9KPaHa, HU SHEprus
B/JIOJIb dKpaHa. JHeprus u ungopma-
1S O COCTOSTHUM 3JIEKTPOHHON IYIIKH
MEPEHOCUTCS HJIEKTPOHAMH BJIOJIb T1yY-
Ka, U, eCTECTBEHHO, CKOPOCTD TI€PEHO-
ca (CKOpPOCTDb 3JIEKTPOHOB B IIyUKe) He
MOJKET IIPEBOCXO/IUTH CKOPOCTD CBETA B
BaKkyymMe.

[TstHa HA 9KpaHe MOryT ObITh UCTOY-
HUKAMU CBeTa. JTO 03HAYAET, YTO MOXK-
HO CO3/1aTh UCTOUYHUKH CBETA, /[BUKY-
IIMECsI CO CKOPOCTbHIO, GOJIbIIIEH CKOPO-
CTH cBeTa B BakyyMme. MOXHO, KOHeu-
HO, 060UTHCH 6e3 JIEKTPOHHOTO IIy4-
Ka: PACIOJIOKUTb BJOJb JIMHUN JIaM-
MOYKKM ¥ JIOTOBOPHUTBHCS 3a3KUTATh MX
IOCJIE/IOBATEJIHO B TAKOM TEMIIE, 4TO-
6bI UCTOUHUK cBeTa (3asKKEHHAsT JTaM-
MOYKa) TIepeMenancs 10 JUHUH CO
CKOpOCTBIO, Gostblieii ¢. ntepdepen-
IMOHHASI KapTUHA, BO3HUKAIONIAS [IPU
3TOM, OYE€Hb WHTEPECHA ¥ TIATEJIbHO
nccJe/IoBaHa YIEHbIMU.

Eie npumepsl IBUXKEHHS CO CBEPX-
CBETOBOI CKOPOCTBIO.

Ecuin crenku TpyObl He TOTJIONIAIOT 1
He TIPOIYCKAIOT 3JEeKTPOMAarHUTHbIE
BOJTHBI (HATIpUMEp, C/IeTAHBI U3 CBEPX-

3 Haneuwamans: smu ciosa KYpeusom, 3ua-
wum, ecmv Cmamvs ¢ MAKUM HAICAHUEM.
HMENHO <OMHOCUMENDHOCINU MeOPUS»>, A He
<meopusi omuocumenvocmus. Caosa nepe-
cmaesaenot, umobvL He OblI0 CAUUKOM MHOZO
cmameil, HAUUHAIOWUXCS CLOBOM <INEOPUSL>.
Kpome mozo, xoms nopsdok cioé menee
NPUBLIUEH, HO 3AMO COOCPKAMENDHOE CLOBO
cmoum na nepeom mecme.

MPOBOIHUKA), TO TaKylo TPyOy Ha3bl-
BAIOT BOJIHOBO/IOM. BostHoBo/| — 06513a-
tesibHblil a7eMenT CBY-npu6opos. C
MOMOII[bIO BOJIHOBO/IOB MOYKHO 3JIEKT-
POMArHUTHYIO SHEPrui0 HAIPaBJATh
KyJa Hy>xHO. HaM npejcrout 1moHsrb,
4yeM 3JIEKTPOMArHUTHbIE BOJIHBI B BOJI-
HOBO/IE OTJIMYAIOTCSI OT 3JIEKTpOMar-
HUTHBIX BOJIH B CBOOOJIHOM ITPOCTPAH-
CTBE M, CAMOE IJIABHOE, C KAKOi CKOPO-
CTBIO OHM [IBHIKYTCSI.

[l1s1 oTBeTa Ha AT BOIIPOCHI TIPU/IET-
Cs1 TIO3HAKOMUTBCS € XapaKTePUCTHKA-
M1 BoJIH. IlpuiararesbHoe <«3aJ1eKTpo-
MarHUTHBIX» OIIYI[EHO He CJIy4aiiHo.
To, uro Gyner ckazaHo, OTHOCHUTCSI K
Jo6bIM BoJiHAM, win, 6GoJiee TOp:Ke-
CTBEHHO, K JIIOOBIM BOJIHOBBIM TIPOIIEC-
caM.

Boi, naBepnoe, 3Haere, 4to JioOas
BOJIHA XapaKTepU3YeTcsl 4acToTOoil,
0003HAYNM ee IPeYecKoil OYKBOII W, u
pmmnoit Bosubl A (onsaTh  BbIOpaHa
rpedeckas Gyksa). Yactora ommncbia-
eT M3MeHeHHe BO BPEMEHM, a JIJINHA
BOJIHBI — B IIPOCTPAHCTBE.

Ecuii ectb BosiHa, TO 3TO BOJIHA «4€TO-
TO», T.€. <YTO-TO» COBEPIIAET BOJHO-
Boe /iBKeHue. Hanpumep, B BoJsiHe Ha
MOBEPXHOCTH BOJIbI B BOJIOEME JIBUXKYT-
cst (BOTHOOGPA3HO) MOJIEKYJIbI BOJIBI.
B unTepecyloleM Hac caydae JIeKTpo-
MarHUTHBIX BOJIH BOJIHOBOE /IBUIKEHUE
COBEPIIAIOT HANPSYKEHHOCTb 3JIEKTPH-
YeCKOro M WHJLYKIMS MarHuTHOTO I10-
Jefi. B a/eKTPOMArHUTHBIX BOJIHAX
IHEPTHS BCE BPEMSI «II€PEKAuNBAETCSI>
13 9JIEKTPUYECKOTO TI0JII B MArHUTHOE
1 06paTHO, TI09TOMY BOJIHBI 1 Ha3bIBa-
I0TCSI JIEKTPOMATHUTHBIMU.

[l BoJiHbl JTI060I TIPUPOJBI TIPO-
creiimas (opMa 3aBUCHMOCTH <Yero-
TO» OT KOOP/JMHAT ¥ BPEMEHH HMeeT
BUJT

W(;,tj = Acos(wt -k ;) = Acos ¢,
1)

rae BemmumHa ¢ =t —k 7 (3gech
(yHKIIMSA BpeMeHU ¢ 1 pajinyCca-BeKTO-
pa r ) HasbBaercst dasoil. BoiGpana

ona Tak, uto ¢ =0mput=0u r =0
(BBI6OD 3aBUCHT OT yN06CTBA). BekTop

k Ha3BIBAIOT BOJIHOBBIM BEKTOPOM, OH
HAIpPaBJIeH B CTOPOHY PacIpOCTpaHe-
Hus Bomubl (Tyma, Kyga BodHa Ge-
sx&ut). Ecsiu BpI6pATh HAIPABJICHHE OCH
X BJOJDb 3TOTO BEKTOpa, TO 3aBUCH-
MOCTb (Hasbl OT KOOPJMHAT 3aMeTHO
YHIPOCTUTCS:

¢ =wt —kx. 2)
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[Ipy wM3MeHEHWM KOODJAMHATHI X Ha
JUIMHBI BOJHY A 3HAUECHUE <UETO-TO»
BOBCE HE J0JKHO n3MeHuThes (puc.1).
I1o 3Haunt, uto hasa MeHseTCs Ha
211, CiepoBaTe/ibHO, JJIMHA BOJIHOBO-
ro BeKTopa pasHa k = 27U/ A.

3amerum, dopmyast (1) u (2) onu-
CBIBAIOT 3aBUCUMOCTD <4€r0-TO» BO BCEM
npoctpaHcTBe. IIpocrefimas BomHA
3amoJTHsIeT cOGOH BCE MPOCTPAHCTBO.
3ajymMaiiTech, KaKk TPY/HO OblJIO TOBe-
PUTbH, UTO CBET PACIPOCTPAHSAETCS B
BUJIE BOJIH. ..

Ecim saduxcuposats Bpems (¢ = ¢)
u snavenne daspt (¢ = ¢ ), 10 moTy-
quM

A
X = E_[((A)to - ¢0)

[PHU [IPOU3BOJIBHBIX 3HAYEHUSX KOOP-
quHAT y U z. JIpyrumu cjaoBamu, BO
BCEH TJIOCKOCTH

X = L((;Jt - 0)
2m

(paza ogna u ta xe. Ee Tak 1 Ha3biBaloT
IJIOCKOCTBIO PaBHOI (hasbl, a BOJHY
Ha3bIBAIOT TLIOCKOH. Tak Kak BoJHA
HMeeT BIIOJIHE OIIPE/IeIEHHYTO YacTOTY,
K ee HauMEHOBAHUIO J00ABJISIOT MPHU-
JlaraTeJibHoe <«MOHOXPOMATHYeCKas» .
Boambr (1) 1 (2) — miockue MOHOXPO-
MaTHYeCKHe BOJIHDI.

Tenepn «ocBoGoMM» BpeMsi, a dhasdy
Oynem «iepxarb> paphoit ¢, . Torna

A
x=—(wt-¢,). (3)
2.,.[( 0)
Mpbl BUIMM, UYTO IJIOCKOCTH PABHOI
(aspl mepemerniaercsi co CKOPOCTHIO,
pasroii Aw/(2m). Ee nasbisator daso-
BOIl ckopoctbio. MrTax,

w

uc])a3 = E (4)

ecTb CKOPOCTD paciipocTpanenust (hasbl
BOJIHBL.

3ayMaeMcs: MOXKET JIH ILI0CKas MO-
HOXPOMATUYECKAsl BOJIHA IE€PEHOCUTD
CUTHAJIbI M/ WJN SHEPIHI0 W3 OJHON
TOYKHN IIPOCTPAHCTBA B Jpyryio? bo-
10Ch, MHOI'MM BOTIPOC ITOKAKETCSI CTPaH-
HBIM: BCE€ 3HAIOT, YTO OCHOBHYIO WH-
(popmarmio HaM TPUHOCAT Pa/IMOBOJI-

2 Ksantr Ne 5

CBEPX

HbI, a TeJEeBU30P WM pa-
JIMOTIPUEMHUK WX JINIIb
pactmpOoBBIBAIOT, Jiejiast
un@OpMaIuUIo JAOCTYIHOU
OpraHaM 4yBCTB — 3PEHHIO,

CayXy. /\
M Bce xe MpaBUIbHBIN nY
OTBET Ha 3a/laHHBII BOII- \V/

poc: net! Ilnockas mono-
XpOoMaTH4ecKasl BOJIHA Tie-

PEHOCUTb HM 3HEPIHIO, HU
Kakoi-sn6o CHUTHAJ He

MosketT. CoOTJIacHO ofpefie-  pyc.2
JIEHUIO, OHA He TOJIbKO 3a-

TOJIHSIET BCE TIPOCTPAHCTBO, HO U BCe-
ra ero 3amoJHssa u Gyner Bcerja
sanosmarh (popmyna (1) cnpaseznm-
Ba He TOJIbKO IIPHU JIOO0M 3HAYEHUU
KOOP/IMHATBI, HO M IpU JI060M 3Have-
HUW BpPeMeHN).

[lepeHoCHTb CUTHAJIBI U SHEPTHUIO
MOTYT TOJIbKO 60Jiee CI0KHbIE 06pPa3o-
BaHus U3 BoJsiH. Hampumep, naxersl
(rpynmsr) Bosa (puc.2). Ilaker Hago
co3iarb Tak, 4toObl OH ObLT B TIPO-
crpaHcTBe orpannder. Torja, nepeme-
1AsCh B IIPOCTPAHCTBE, IIAKET BOJIH
Gy/ieT IepeHoCcuTb MHMOpMAIMIo U
aHepruio. CKOPOCTb PacipoCTpaHeHust
1aKeTa BOJIH He BCerja COBIA/AET C
(pasoBoii cxopocTbio BOJHBI. MOKHO
10Ka3aTbh, YTO CKOPOCTb PaCHpPOCTpa-
HEHUS TaKkeTa, WU IPYTIIbI, BOJH PaB-
Ha

dw
u = —.
p dk

Ee Tak u Ha3bIBAIOT TPYNIIOBOIT CKOPO-
crbio. DazoBast CKOPOCTb MOXKET ObITh
CKOJIb YTO/{HO GOJIBIIIOI U, TEM CaMbIM,
CJIY>XUTb TPUMEPOM CBEPXCBETOBOI
ckopoctu. I'pyrmnosas )ke cKOpocTb, B
COTJIACHY C TEOPUeil OTHOCUTEIbHOCTH,
He MOXKeT TIPEeBbIIIATh CKOPOCTh CBETA
B mycrore (U, <¢).

JLJ1s1 371eKTPOMArHUTHBIX BOJIH B ILy-
CTOTE CYIIECTBYET IPOCTOE COOTHOIIIE-
HUe, CBsI3bIBAlOIIlEE 4acToTy W U BOJI-

(5)

HOBOIT BeKTOp R :

W =ck, (6)

rze, ToBTopuM, ¢ = 299792458 m /¢ —
CKOPOCTb CBeTa B MYCTOTE, OJHA U3
(dhyHIaMEHTaTbHBIX (DUBUYECKUX KOH-
crauT (3HAUEHHWE B3ATO W3 CTATHU
«MDyHaamMenTatbHbIe (PU3MUECKUE KOH-
crautbi» ). Dopmy.nt (4) —(6) moka-
3BIBAIOT, YTO B mycToTe (hasoBas u
IPYIIIOBAst CKOPOCTH 3JIEKTPOMATHUT-
HBIX BOJIH COBIAJIAIOT: 06€ PABHBI C.
Coorromurernne (6) €TOIb TPUBBIYHO,
4TO S ero HA3BaJ MPOCTHIM COOTHOIIE-

£
()

HueMm. Hayurnoe oTKpbITHE MpeBpania-
€T Uy/I0 B TPUBHAIBHOCTD — 5TA MDBIC]Ib
npuHauIexknt diunmreiiny. CooTHo-
menue (6) oTkpoLn Beauknit JIx. Maxk-
cBesst, ¢hOpMyJIUPOBAB CBOU 3HAME-
HuTble ypasHeHus (ypasHeHuss Maxc-
BeJIIa) BIEKTPOMATHUTHOTO MOJIS.
[IpuveM KOHCTaHTa ¢ MOABUIACH B
ypaBHeHUsIX MakcBe/ama He Kak CKO-
POCTb CBeTa, a KaK BEJMYMHA, BXOJ-
Mass B COOTHOINICHWSI, CBSI3BIBAIONIUE
U3MEHEHNe MATHUTHOTO TIOJI C U3Me-
HEHUEM HJIEKTPUIECKOTO U HA0GOPOT.
Ee BemumHy MOKHO ONPENEIUTDH He-
3aBUCHMO OT ONTHYECKUX U3MEPEHUIA:
HAIpUMep, MO BO3HUWKAWONIEH pPasHO-
CTH TIOTEHIUAJIOB TIPU TEPECEeUeHNN
TIPOBOJTHUKOM JIMHUN MAarHUTHOM WH-
JyKIIUH,

HeGoapmoe orcrymienue (a k BoJ-
HAM B BOJIHOBOJIE MBI €Ille BEPHEMCS).

Kora cBer pacrpocTpaHsieTcst B mpo-
3pauHoil cpeze, coornouterne (6) He-
CKOJIBKO YCJIOKHSIETCSL:

w="k. 7
n

Besmuuny 7 MbI yKe yIIOMHUHAJIU: 5TO
nokasareb npejaomieaus. [louemy on
Tak HasbiBaerca? Iloromy uTo OT Hero
3aBHCHT IPEJOMJIEHHE CBETA HA TPAHHU-
e aAByx cpea. Hasepnoe, Bce BbI 110-
MHHTe OnbIT HploTOHA, TTOKA3aBIIETO,
YTO COJIHCYHDLA CBET PEACTABJISACT
co6oii cMechb pasHbIX IBETOB. OTbIT
[IPOAEMOHCTPUPOBAIT HE TOJIBKO TO, 4TO
COJIHEUYHBII CBET COCTOUT M3 Pas/inmy-
HBIX I[BETOB, HO U TO, YTO KAXK/BIH W3
HUX [PEJIOMISETCS MO-CBOEMY. ITO
03HAYAET, 4TO IOKA3aTEIb MPEJOMJIC-
HUS 3aBUCHUT OT I[BETA, T.€. OT YACTOTHI;
[OKA3aTe/b IPEJOMJICHUS 7 eCTh (PyH-
kst yacrorsl (n = n(w) ).

Panee samucanubie popmybr (4) —
(7) 7[a10T BO3MOXKHOCTH BBIUNCJINTD
(ba30ByI0 M TPYIIIOBYIO CKOPOCTH:

Cc Cc
u¢33 = ;, urp = —dn (8)

n+w—
dw
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IIpencraBbre cebe dusmKa-reopeTnka,
KOTOPBIN 3HAET TEOPUI0 OTHOCHTE]b-
HOCTH U TOJTOMY YBEPEH, UTO TPyII-
MOBas CKOPOCTb HE JIOJDKHA TPEBOC-
XOIUTh CKOPOCTb CBETa B IyCTOTE
(u,, <c¢). On Buepsbie BbIBeT (HOp-
myay (8), cMOTpPUT Ha Hee U HEIO-
YMEBAET: UTO MOJKET 3aCTaBUTH (DYHK-
[UOHABHYIO 3aBUCHMOCTD TIOKA3aTe-
JIS TIPEJIOMJIEHUS JTIOO0TO TeJa OT va-
CTOTBI Y/IOBJETBOPSITH CTPAHHOMY He-
PaBEHCTBY

dn
n+w— =17 9)
dw

ITO — O/IMH U3 T€X BOIIPOCOB, OTBET HA
KOTOPBIN MO3KET /I00aBUTD YBAYKEHUST K
TeopeTnyecKoil ¢usnke.

OxkasbiBaetcsi, He mnpuberas HU K
KaKHM MOJIEJIbHBIM COOOPAsKEHUSIM, T.€.
He Jies1asi HUKAKUX TIPEeIIOIOKEHHI O
CTPOEHMU TeJjla, MOKHO JIOKa3aThb, 4YTO
nepaseHcTBo (9) Beerja crpaBe/Bo.
[loctaTouHO oOneperbes JIMIIb Ha /1Ba
(gyHIaMeHTANbHBIX TPUHIMIIA: Ha
MIPUHITUAI TPUYMHHOCTH U HA TTPUHITHII,
YTBEPIK/AAIOINNI  HEBO3MOXKHOCTb CO-
3/1aHKMs. BEYHOTO JIBUTATEJSI BTOPOTO
poaa. Mol napouno chopMyIUpPOBAIN
ATU ITPUHIMIIBI CTOJIb AGCTPAKTHO, YTO-
6bl MOJUEPKHYTb UX 06IHOCTh. Ko-
HEYHO, XOTEJIOCh ObI IPOJIEMOHCTPUPO-
BaTh, KaK OHM TI03BOJISIIOT YCTAHOBUTD
CTPOroe MaTeMaTH4eCcKoe HEPABEHCTRO.
K coskasiennio, 1o 0TBJIEKJIO Obl HAC OT
OCHOBHOI1 TeMbI CTaTbH, HO BCE JK€ Uy Th
KOHKPETU3UPYEM.

[Tpuninn npuynHHOCTH Tpebyer,
4yTOGBI peakifs (PU3UIeCKOro Tejaa B
J060iT MOMEHT BpeMeHH ¢ 3aBucesia OT
BO3/IENCTBUIT HA TEJIO, TPOU3BOIUMBIX
B MOMEHT BPEMEHU ¢ Wi pn ¢, < ¢ (1o
MOMEHTa ¢, a He TIocJIe). 3alper Cyuie-
CTBOBAHUSI BEYHOTO JIBUTATEJSI BTOPO-
ro pojia B JIAaHHOM CJIyyae O3HAuaer,
YTO 3JIEKTPOMArHUTHAs BOJIHA, pac-
IIPOCTPAHSIONIASICS B PABHOBECHOI Cpe-
Jie, 3aTyXaer, T.e. TepsieT CBOIO dHep-
rmio, a He npuobperaer ee (CoBeTyO
MOJyMaTh, KaK B IPOTHBHOM CJiydae
MOKHO ObL7TO Obl MOCTPOUTH BEYHBIN
JIBUTATEJID).

Ecsin nokasaresb rnpesiomyieHust n >
>1, to o6e ckopoctu (1 ¢asosas, n
IPYIITIOBAst) MEHBIIE C, & €CITN 3aBUCU-
MOCTb TOKAa3aTeJssl HPEJOMJEHUsT OT
YaCTOTHI HECYHIECTBeHHA (T.e. MOKHO
CYNTATDh, YTO 7 = const), TO

B e
Ugy = Uy = <c.
B cratbe «CBepxcBeToBasg CKOPOCTb»
(0 KOTOPOI, 1 6010Ch, BbI y3Ke 3a0bLII)

KBAHT - 2000/Ne5

IPUBOAUTCS IIPUMEP, Korpa Uy,, > c,
a u, < c: «IIpumep raxoit cpeapr —
[OJIHOCTBIO MOHM30BaHHAs naasma
Yy KOTOPOIt

2

9 4TiNe
n"=1- 2 (10)

mew

T/e e 1 m — 3apda/ U MaccCa 3JEKTPOHa,
a N — IJIOTHOCTH JJIEKTPOHOB B I1J1a3-
Me». Yacrora W GOJIbIIE BeJIUYMHbI

W, = 1/4T[]\7€2/m , Ha3bIBAEMOI I1J1a3-

MeHHOU uYacTtoroil. CJiexoBaTesbHO,
n < 1. 3amernm, uto TIpH W < @
IoKa3aresb IMPEeJOMJICHUS — MHUMAs
BEJMUYMHA: BOJHA HE PaCIPOCTPAHS-
eTcs.

Wcnonbayst 3anucantbie Bbiiie (op-
MyJIbl, JIEFKO moayuuth (i W >
> 0, ) KPacuBOe COOTHOIICHHE

u, u_=c. (11)

az Tp

[Moackaska: yA06HO MCXOJAUTb U3 Bbl-
PaKeHHIA, IPUTOHDIX IIPH HPOU3BOJIL-
Hoit 3aBucumoct 7 = n(w). Cormacto

dbopmyne (8),

C
u =
CPEH P 2 1 dn2
n+—w—
2 dw

Hopcrasus suauenne (10) ms n’,
y6enumMcst B cripaBe/linBocT (popmy-
abr (11).

Tenepnb BepHeMcs K BOJHOBOJAM.

[Tnockasi BosiHA B BOJIHOBOJIE <«HE
nomeraercsi» . MOKHO CKasaTh, 4TO B
TIOMBITKE «IIOMECTUTHCSI» BOJIHBI OTpa-
JKAIOTCS OT CTEHOK BOJIHOBOJA. VHTEp-
depupys, najgamonme u OTpaskeHHbIE
BOJIHBI CO3/IAI0T BIIOJIHE OIIPE/Ie/IeH-
HYIO CTPYKTYPY. B miockoctu ceuenns
BOJIHOBO/IA BOJIHA HUKY/a He OEXMWT.
Ee Tak u nagpiBaior — crogueii. beskur
BOJIHA B/IOJIb OCH BOJIHOBO/IA, KOTOPYIO
Mbl nipuMeM 3a ocb Z. dasa Geryieii
B/I0JIb OCH BOJTHOBO/IA BOJIHBI MAJIO YeM
oramyaercst ot rasbl IJIOCKOH MOHO-
xpoMatnueckoit Bosubr (cM. hopmyry

2)):
b=wt-kz, k=k,. (12)

Ho Bce sxe orsmmuaerca. B ¢opmy.e
(2) k — MoyJIb BOMHOBOTO BEKTOPA,
T.e. €ro mosiHas JuHa. VIMEHHO aTa
peauunHa Bxogut B dopmyny (7),
CBABBIBAIONIYI0 YACTOTY C BOJHOBBIM
BekTopoM. B dopmyme (12) k — b

4 Kypcus, nanomunaio, osnauwaem, umo @
DI MOKHO NPOUUMAML CINAMBIO O NAAIME.
Cmamovs 6o1vwas, a ciedom 3a mei uoym
ewe HeCKoAbKO cmametl, 6 HA36AHUU KOMO-
POIX OCHOBHOE €060 — NIA3MA.

IPOEKIIU BOJHOBOIO BEKTOPA Ha OCb
BOJIHOBOJAA. MO/y/Ib BOJIHOBOIO BEK-
TOpa J0JIKeH BK/IIOYATh U HOIEepedHble
(OTHOCHTELHO OCH) KOMIIOHEHTBI BEK-

TOpa k , IO3TOMY CBA3b MEXIYy W U k
B JIaHHOM CJlydae CJIOJKHee:

w=cfk} +k* k=k,. (13)

3xech kD — MPOEKINS BEeKTopa R Ha
HOIlepeyHoe CevyeHre BOJHOBO/A, OHA
3aBHUCHUT OT BeJMYMHbBI 1 (DOPMbI ceye-
HUS BOJIHOBOJA. Ecs BOJIHOBOA cO-
3/1aH JIByMsI TIapaJlIeIbHbIMK H/eaJIb-
HO OTPaKAIOIUMHU [JIOCKOCTSIMH, TO
k= (21 +1)T[/(2d), rne [ =0,1,... -
1eJible yuca, a 2d — pacCTossHue Mex-
Iy TITIOCKOCTSIMU, 00Pa30BaBIITIME BOJI-
nosoz. O6Gparute BHUMAHUE, YTO kD B
HOJIb He oOpalaercsi, U Mpu KaxKIoi
¢opme BosHOBOJA CylecTByeT HabOp
3HaueHuil k., KOTOpblE OIpeJessIoT
dopmMy crosiueii BOJTHBI B IMOTIEPEYHOM
ceyeHNM BOJIHOBOJA. Bo Beex ciuryvasx
B HaGope orcyrerByer HOMb (kR #0),
TaK KaK IJIOCKasi BOJIHA «HE MOMEIIaeT-
Cs1» B BOJIHOBO[L.

3Hasl 3aBUCUMOCTDb YacTOTbI OT BOJI-
HoBoro Bektopa (13), HeTpymHO BBI-
YUCAUTDh (PA30BYIO ¥ TPYHIIOBYIO CKO-
POCTH BOJIHBI B BOJIHOBO/IE:

ucpas -

u (14)

u, =c¢ 1- 5

daszoBast CKOPOCTb BOJIHBI B BOJIHOBO-
Jie Bcerja GoJibllie CKOPOCTH CBETA B
IIyCTOTE ¢, a TPYIIIOBasi, KaK eil 1moJio-
JKEHO, Bcer/ia Menbiie ¢. CooTHoIIeHne
(11) cHoBa crpaBesInBO.

O6patuTe, noKaIyiicTa, BHUMaHNE
Ha BKHBIH (DAKT: 110 BOJHOBO/LY MOTYT
PaCIIpOCTPAHSATHCS He JIIOObIE BOJIHDI.
BouiHbl JI0/KHBI UMETH YacToTy, IIpe-
BblIAONTYI0 k. CJIMIIKOM [IJIMHHbIE
BOJIHBI HE MOTYT <I0n006path» cebe
HEOOXO/IMMYIO CTOSTUYI0 BOJIHY, OHM
OGYyKBaJbHO He MOMEIAIOTCS B BOJIHO-
BO/JIE.

Eme oamno (mocseamee) orcryiuie-
HHUeE.

Bbl, yBepeH, cJbllajgu O COOTHO-
menuax Jlyn ne Bpoiins, cBasbiBato-
HIUX KOPIYCKYJISIPHbIE U BOJIHOBbIE
IIpe/ICTaBIEHUSI:

e£=hw, p=hk, (15)

rae € — 9Heprud 4acTuilbl, p — €€



uMiyabe (KOaMYecTBo ABuMKeHus), h
— 3HAMeHHUTast MocTosiHHAs IlnaHka. °
BocI10/1b30BaBIINICH COOTHOIIIEHUSIMH /1€
Bpoiina, samumenm sagucumocts (13) B
KOPIIYCKYJISIPHBIX TE€PMUHAX:

1 hk
€= 1/m2Dc‘ +C2p2 , my =—52. (16)
c

EcJin BoJIHA paclpocTpaHsercst B I1yc-
tore, T0 u3 hopmy.a (6) u (15) creayer
PaBEHCTBO

€=cp. 7

[Ipu3HAIOCH: HTO OTCTYILJIEHUE HAIIH-
CaHO He /171 TOTO, YTOOBI HEUTO PASHSIC-
Huth. OHO MPHU3BAHO 3aMHTEPECOBATD.
[ToaToMy HE CepauTech, eCm KOe-uTo
MOKaKETCST «B3ATBIM C TIOTOJKa». U
eme. OGpatuTe BHUMAHUE: JAAJbIIE
HEKOTOpBIe CJI0Ba OYIyT HATEYATAHBI
KypCUBOM. BbI ysKe 3HaeTe, 4TO TakKuM
TepMHUHAM TIOCBSIIeHbl B DI OT/Ieb-
upie crarbu. Ho B aTOM pasnene Kyp-
CUB 03HAYAET HEUTO GOJIBIEE — 5T COBE-
TyI0 OOPATUTBHCSA K 9TUM CTaThsM. Te-
Iepb MOKHO TPOJIOJIKATD.

@opmyaa (17) onmchIBaeT 3aBUCH-
MOCTb 9HEPTHU (DOMOHA OT €r0 UM-
myabca B mmycrore. A dopmyaa (16)
ONUCHIBAET 3aBUCUMOCTD sHEpruu (ho-
TOHA He B BaKyyMe, a B BOJHOBOJE.

5 A nonvimancs 6 DI naimu cmamoio o
coomnowenusix Jyu de Bpoiins. A uckan «oe
Bpois coommowenusis, omopocun uacmuy
«de», dobasun ums. K cuacmuio, 6 5-m mome
ecmy IIpedmemmnviii yxasamenv. IIponurmu-
meco ysa;enuem: on 3anumaem 65 cmpanuu,
Hanewaman YoopucmviM WPUGmMOM 8 uemol-
pe xoaouxu. ITpedmemmvii yxasamenv no-
360J1UJL HE_NepesuUcCmvléams pasnvie Mmomd,
NoIMAsicy 6e3YCneuto omvlckams 1eooxo0u-
Mmoe 060, IIpouumams o coommnoutenusx
Jyu de Bpotins moxno 6 cmamve <«Kopnyc-
KYAPHO-6011060U Oyarusms. Mue Kaxem-
cs1, nedocmamox DO — omcymemesue HUmen-
1020 YKaA3aAmeJis.

CBEPX

DoTOH — KBaHT 3JIEKTPOMATHUTHOI
9HEpPruu, 4acTulla, KOPIIyCKyJa, WJIH,
KaK IPUHSATO TOBOPUTD, K8A3UUACTU-
ua (mourn, aKo6bI yactuia). MorToH —
YacTUI[A B TOM CMbICJIE, YTO DHEPTHS
3JIEKTPOMATHUTHOTO TI0JISI 4aCTOTONH ()
€CTb CyMMa MOPIHil SHEPTUH BEJIUYH-
HOWl /100, DHEprum 3JaeKTPOMATHUTHO-
ro 1oJig, MeHbieil 7w, He OblBaeT.

3ameruM, y hoToHa B BaKyyMe ecjiu
p =0 1tou € = 0. O uvactunax,
00J1aJafoNUX TAaKUM CBOHCTBOM, TOBO-
psAT, 9TO UX Macca paBHa HyJm0. Takux
YACTHUI[ HEMAJIO: KpoMe (DOTOHOB, €CThb
HECKOJIbKO BUJIOB HEUmpuHo 1 pasJind-
HbI€ HK30THYECKUE YACTHUI[BI, OTKPbI-
Tble B TOCJEIHUE [AECATUICTHS TIPU
UCCJIE/IOBAHUY CBOICTB 1€ MEHINAPHBLX
uacmuy,.

Y (dorona B BOJHOBOJE, KaK HU
CTPAHHO, Macca OTJUYHA OT HYJIS.
Koneuno, 1mo cpaBHEHUIO C 3JTEKTPOH-
HOII Maccoil WIN ¢ MacCOi Kakoii-1m6o
JIPYTOii 6oJiee TSIKEOH 4acTUIlbl Macca
dorona B BosHOBOJE OueHb Masa. Ho
BCe K€ OTJHIYHA OT HyJ!

Y6enurbcst B ToM, 4T0 Macca HOTo-
Ha B BosHoBoze (Mbl ee 0603HAUNIN
m_) odenb Maja, Heca0xHO. V3 Tas-
Junbl B cratbe «DyHaaMeHTa bHbie
(usuveckue KOHCTAHTHI» MOKHO Haii-
TU BCE BEJIMUUHBI, OTHOCSIIIECS K dJIe-
MEHTAPHBIM YaCTHUIIAM, U TOCTOSIHHYIO
ITnanka #. [na pacuera mpumeMm
k., =1/R, tie R — paauyc BOJHOBO-
na. Kak Bbl Bujute, yTOUHSATD 3HAUeE-
HUe R, M Jlaske yKasblBaTb, YyeMy pa-
BEH PaJinyC BOJHOBOJA, HET HEOOXO-
JIUMOCTH: TIpU JII0O60M Pa3yMHOM 3Ha-
YeHUHU Pajuyca BOJHOBOAA Macca dho-
TOHA B BOJIHOBO/IE BO MHOTO Pa3 MEHb-
IIe MacChl 9JIEKTPOHA.

®opmyaa (16), ecm B Hell 3ame-
HuTh M, Ha m, u opmymna (17) — obe

v

peagrusBuctckue. OHM — cjeacTBUE
MexaHukn JiHmTelina (Teopun OTHO-
cuTesbHOCTH). B Kilaccudeckoil mexa-
Huke HbioToHa HeT yacTuil ¢ HyJieBoii
maccoit. Mexanuka HbioTona — mpe-
JIeJTbHBIN CJTydail MEXaHUKN DIHIITel-
na. [lpuMennMa oHa TIPU MAJIBIX HM-
myJbcax, T.e. npu p<<mc. Yaire ato
HEpaBeHCTBO (DOPMYJIUPYIOT KaK MPH-
3HAHUE TOTO, YTO CKOPOCTH YACTHIIBI U
Maja 1O CPAaBHEHUIO CO CKOPOCTDHIO
cBera (v<c).

B mexannke HpioroHa KuHermuec-
KyIO 9HEpruio € _ . TIPUHATO OTCUUTDHI-
BaTh OT HyJIs, cunTas, 4ro € = 0 1pn
p = 0. Iloatomy, xemas mpoussecTu
[IPe/Ie/IbHBIN TTePeX0/] K KJIACCHYECKO-
MY BBIPQKEHUIO [JIsI KUHETHYECKOI
sHeprum, Hago B (hopmyse (16) mpesk-
JIe BCErO CJIeBA U CIIPABA BBIYECTD 111C
— 9HEPIrHio MOKOs:

2 24, 2 2 2
€ =g—mc =ymc +c'pt —mc.
KUH
JIOMHOXKWB ¥ paszieJiuB MPaByio 4acTb

2 4 2 2 2
Ha m-°c +c¢ p° +mC, BOCIOJIb30O-

BaBINCh ajrebpanmdeckoii (opmy.Jioit
LTS PA3HOCTH KBAIPATOB U TIOJIOXKUB B
sHamenarene p = 0 (p<<mc), nomy-
YUM TPUBBIYHOE BBIPAKEHUE

p mo

om 2

®opmyant (15) u (16) — mpeasect-
HUKU KB8aAHMosou mexanuxu. OHHI
ChITPAJIU BAKHYIO POJIb: TOMOTJIHN
3. Ipeannrepy cchopmyipoBaTh CBOE
snamenutoe ypasuenue (ypaBHeHnue
Ipeaunrepa) — MaTEMATHYECKYIO OC-
HOBY KBaHTOBOH Mexanumkn (pamblie
ee HA3bIBAIM BOJHOBOH MEXAHUKOII).
Ho ato — yxe coBcem apyrasi tema...

KUH

Jopomeuurarenn!

3anpouwuibierogsl.
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