AJIEKTPOMAIHUTHDbIE
BOJIHbI




SrekmpomazHUMHbIe 80/1HbI - AIEKMPOMa2HUMHbIe
KosiebaHusl, pacrpocmpaHsitouUEecs 8 MpocmpaHcmee ¢

KOHEeYHOoU CKOpOCMbIO

v B




WwiKaJia 3JIeKmpomMacHUIMHbIX 80JIH

Bcsa wkana anekTpomMarHUTHbIX BOMH SIBNSIETCA CBUAETENbCTBOM TOrO, YTO BCE
n3nyyeHus obnagatoT OAHOBPEMEHHO KBAHTOBbLIMU U BONTHOBbLIMW CBONCTBaMM.
KBaHTOBbIE 1 BONHOBbLIE CBOMCTBA B 3TOM CIy4ae He UCKMYatoT, a AOMNONHSAOT
Apyr apyra. BonHoBble cBOMCTBA sipye NPOSIBNAKTCS NMPY MarnblX YacToTax U
MeHee SIpKO - Npu 6onbLumx. M HA0OOPOT, KBAHTOBLIE CBOMCTBA Ap4e
NPOSABNAOTCA NPy GOMbLIMX YaCcTOTax U MEHee APKO - NPU ManbIX. Yem MeHbLue
ANWHA BOIHbI, TEM sipYe NPOSBMATCA KBAHTOBbIE CBOMNCTBA, a YeM bonblue
ANWHA BOIHbI, TEM Sip4e NPOSABMAOTCSA BONHOBLIE CBOWCTBA. Bce 310 CRyXnUT
NOATBEPXXAEHNEM 3aKOHA AMANEKTUKN (Nepexon KONMMYeCTBEHHbIX U3MEHEHWU B

Ka4eCTBEHHbIE).
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Uucmopusi OMKpbIMUs 3JIeKmpoMa2HUMHbIX
80J1H

1831 — Mankn ®apageun
yCTaHOBMWI1, YTO Ntoboe
N3MEHEHNE MarHUTHOrO
Nons Bbl3biBAET
NosiBNIEHNE B
OKpY>KaroLem
NPOCTPAaHCTBE
NHOYKUMOHHOIO
(BUXpEeBOro)

ANEKTPNHECKOTIO MNoJiA




ucmopusi OmKpbIMUs 3J1eKMmpomMacHUMHbIX
80J1H

1864 — [>xenmc - Knepk
Makcsenn Bbickasas runoresy
O CYLlEeCTBOBaHUU
9NTIEKTPOMArHUTHbLIX BOJH,
CNOCOBHbLIX pacnpoCcTpaHATCS
B BaKyyMe U ON3NeKTpuKax.
OfgHa)xabl Ha4YaBLUUNACA B
HEKOTOPOW TOYKe npoLecc
N3MEHEHNS
3NIEKTPOMarHMTHOro nong
ObyneT HenpepbIBHO
3axBaTbiBaTb HOBble 0bracTu
NpocTpaHcTBa. JTO U ECTb
arieKTpoMarHuTHasi BosiHa




ucmopusi OmKpbImus 3/1eKmpomMa2HUMHbLIX
80JIH

1887 - eHpux 'epu
ony6nukosan padoty "O
BeCbMa ObICTPbIX
aneKkTpuyecknx konebaHmax",
rae onucar CBO
9KCNePUMEHTamNbHYHO
YCTaHOBKY - BUBpaTop u
pes3oHaTop, - 1 CBOM OMbIThI.
[1pn anekTpnyecknx
konebaHunax B BUbpatope B
NPOCTPaHCTBE BOKPYI HErO
BO3HMKAET BUXPEBOE
nepemMeHHoe
areKkTpomMarHuTHoe norne,
KOTOpOE perncTpupyetcs
pe3oHaTopoMm




DAAMNOBOJSIHbI

[1NnHbI BONH OXBaTbIBaOT
obnactb ot 1 Mkm go 50 km Nx
NOSy4atoT C NOMOLLIbIO
konebaTernbHbIX KOHTYPOB U
MaKpPOCKOMMUYECKNX
BUOpaTopoB

CeowcTBa: PagnoBornHbl
PasfINYHbIX YacTOT U C
pPasfNYHbIMN OIMHaMW BOJTH
No-pasHOMY MOrfoLatTca u
oTpa)karoTcs cpegamu,
NpPoSABNAKOT CBOMUCTBA
andppakumm u
NHTEepdepeHUnH.
[lpnmeHeHne Pagnocessb,
TenesnaeHne, pagmonokauyms.




LNuUHHbIe BOJTHbI

PagnoBonHbl annHon ot 1000 go 10000 m HasbiBatoT AfMHHBLIMK (YacToTa 300—30 k'), a
paanoBosiHbl AnnHon cebiwe 10000 m — cBepxasiMHHbIMK (YacToTa meHee 30 KI'y).

[ONnHHBIE N OCOBEHHO CBEPXASTIMHHLIE BOMHbLI Mano NorfiowarTcs Npyu NPOXOXAeHUN B TOsLLE
cyLwu nnum mops. Tak, BonHbl anmHon 20—30 KM MOryT NpoHMKaTb B rNyOMHY MOps Ha
HECKOJS1bKO JeCATKOB METPOB U, CriegoBaTeNnbHO, MOryT UCMONb30BaTbLCS A9 CBA3U C
NorpyXeHHbIMW1 NOABOAHBLIMU NOAKaMU, a Takke Ansa noa3eMHON pagnocBA3MN.

[MHHBbIE BOMHLI XOPOLLO AndparupyroT BOKPYr chepmnyeckomn NoBEPXHOCTU 3eMn.,

OT0 06yCrnoBNMBaAET BO3MOXHOCTb PacnpoCTPaHEHUS ASIMHHbIX U CBEPXASTMHHBIX BOSTH
3eMHOW BONHOM Ha pacctosiHne nopsigka 3000 km.

OCHOBHOE NMPenMyLLECTBO ASMHHbLIX BOSTH — BorblUas YCTOMYMBOCTb HANPSXKEHHOCTH
9NEKTPUYECKOro Nongd: cusa curHasna Ha fIMHUM CBA3M Marno MEHAETCS B Te4eHNe CYTOK U B
TeYeHue roga n He NoABePXKEHa CriydarHbiM U3MeHeHUsIM. [locTaTouHY0 AN npyemMa
HaMPs>KEHHOCTb ANEKTPUYECKOro Nosist MOXXHO obecnevnTb Ha pacctossHum 6onee 20 000
KM, HO N5 9TOro TpebyoTcsa MowHble nepegaTynkn U rpoMo3gKue aHTEHHbI.

HepoctaTkoMm OSIMHHBLIX BOSH SIBNSIETCA HEBO3MOXHOCTbL Nnepeaayvn WUPOKOW NOfocCkl YacToT,
HeobxoaMmon Ansa TpaHCNALMN pasroBOPHOW peyun nnm My3biki. B HacTosLwee Bpems
OJIMHHbBIE U CBEPXANWUHHbIE PAAVOBOSHbI MPUMEHSAIOTCA rMaBHbiM 06pa3om Ans
TenerpadHON CBA3M Ha AanbHWE PAacCTOSAHUSA, a Takke Ana HaBUrauuu.

Ycnosusi pacnpocTpaHeHns CBEPXASIMHHbLIX PaANOBOSIH UCCNeayroT, Habnogas 3a rpo3amu.
[po3oBOW paspsg npeacraBnseTr cobon MMNynNbLC ToKa, coaepXaluum konedaHus
pasinYyHbIX YaCTOT—OT COTEH repL 40 AecATkoB Merarepl,. OCHOBHasi YaCcTb SHEpPrnm
MMNyribca rpo30BOro paspsaga NpuxoauTcsa Ha guanasoH konebaHuim



CpedHue 80JIHbI

K cpegHum BoriHamMm oTHocATcs pagmoBosiHbl gnnHon ot 100 go 1000 m (vacTtoTel 3—0,3
MI'y). CpegHue BOMHbI UCNOSb3YHOTCS rMaBHbIM 06pasom Anga sewaHns. OHKM MoryT
pacnpoCTPaHATLCA Kak 3eMHble U Kak MOHOChepHble BOSTHbI

CpenHue BOsHbl UCMbITbIBAKOT 3HAYUTENBHOE MOrMOLLEHME B NOMYNPOBOASILLEN
NOBEPXHOCTU 3eMnu, AanbHOCTb PacnpoCcTpaHEHUs1 3eMHOW BOSHbI OrpaHnyeHa
pacctogaHnem 500—700 km. Ha 6onbLune paccTossHUS paanoBOSIHbI
pacrnpocTpaHATCA MOHOCHEPHOW BOSTHOM

B HO4YHOE Bpems cpefHue BOMHbI PacnpoCTPaHAKTCA NyTeM OTPaXKeHUS OT Cros
NoHocdpepsbl, ANEeKTPOHHAsA NMOTHOCTbL KOTOPOro OKadbiBaeTCHA 4OCTAaTOYHOW And
aToro. B gHeBHbIe Yacbl Ha NyTH pacnpocTpaHeHUs BOSTHbI PACMOSIOXKEH CIT0M,
YypesBbl4anHO CUMBHO NOroLalLWmMn cpegHne BomHbl. [1oaToMy npu 0BbIYHBIX
MOLLHOCTAX nepeaaTynkoB HanpsXXeHHOCTb 31IEKTPUYECKOro nonsa HegoctartodHa ans
npuvemMa, 1 B AHEBHbIE Yacbkl pacnpoCcTpaHeHne cpeaHUX BOMH NPONCXoaunT
NpaKTUYECKN TOSTbKO 3€MHOM BOSTHOW Ha CpaBHUTESNbHO HEBOSbLUME PACCTOSAHMS
(nopsigka 1000 km).

B onana3oHe cpegHux BorH bonee AfnHHbIE BOSTHbI UCMbITLIBAOT MEHbLUEE
NornoLweHne, N HanpsHKeHHOCTb ANEeKTPUYECKOro Nons MOHOCHEPHOW BOMHLI BosbLle
Ha 6onee ANVHHbIX BonHax. [ornoweHne yBennynBaeTcs B fIeTHUE MeCSLbl U
YMeHbLUaeTcHa B 3MMHME Mecaubl. lOHoCdepHble BO3MYLLEHUS HE BNUSIOT HA
pacnpocTpaHeHne cpeaHnX BOSTH, Tak Kak Crou Mano HapyLllaeTca BO BPEMS
NOHOCKEPHO-MArHNTHbIX OYpb.



Kopomkue 80JIHbI

K KOpOTKMM BOSIHAM OTHOCATCS paanoBosnHbl gnvHon ot 100 go 10 m
(yactoTtbl 3—30 Mlu). lNpeumyliecTBoM paboTbl HA KOPOTKUX
BOSIHAxX NO cpaBHEHUIO C paboTon Ha bonee ANMMHHbLIX BOMHAX
SIBNSIETCA TO, YTO B 3TOM AManasoHe MOXXHO cO34aTb HarnpaBneHHble
aHTEHHHbI. KOpOTKl/Ie BOJTHbl MOTYT PacrnpoCTPaHATLCA KaK 3EMHbIE U
Kak MIOHOCQOEPHbIE.

C noBbILLEHNEM HYACTOTbl CUITbHO BO3pacTaeT NornoLweHne BOsH B
nonynposoasiLen noBepxHocTn 3emnu. Noatomy npu 0ObIYHbIX
MOLLHOCTAX nepegarynka 3eMHble BOSTHbl KOPOTKOBOSTHOBOIO
avanasoHa pacrnpoCcTPaHAKTCA Ha PacCTOSAHUSA, HE NpeBbILLaoLWme
HECKOSTbKNX OECATKOB KUNOMETPOB

loHoChepHOU BONMHOU KOPOTKME BOSTHbI MOTYT pacrnpoCTpaHATLCA Ha
MHOIMe TbICAYN KNITOMETPOB, NMPUYEM 119 3TOro He TpebyeTtcd
nepenaTymkoB OOSbLLON MOLLHOCTU. [103TOMY B HAcTosILLiEE BPEMS
KOPOTKME BOSTHbI MCNOMNb3YKTCA rMaBHbIM 00pa3omM Ansa CBSA3U U
BelwlaHns Ha BornbLUne pacCTOSHUS.



YrnbmpoKkopomkue 80JIHbI

PagunoBonHbl gnnHon meHee 10 m (6onee 30 Mru). BonHbl ynbTpakopoTkue nogpasnenstoTcd Ha
BOJHbI MeTpoBble (10-1 m), peunmetposble (1 M- 10 cm), caHTumeTposble (10-1 cm) K
mMunnmmeTpoBble (MeHee 1 cm). OCHOBHOE pacnpocTpaHeHne B pagnorokaunoHHON TEXHUKE
NnosTly4nsniu CaHTUMETPOBbLIE BOSHLI. [1py pacyeTe ganbHOCTU CUCTEMbI CaMOSIETOBOXAEHUS U
BombomMeTaHMs Ha yNbTPaKopOTKME BOSMHbI NpeanosiaraeTcs, 4To nocrnegHne pacnpocTpaHsoTCA
Nno 3aKOHY NMpsiMoun (ONTUYECKOM) BUAUMOCTU, HE OTPaXKasiCb OT NOHU3NPOBAHHbIX CIOEB.
Cuctembl Ha ynbTPaKOpPOTKMX BONHaX 6onee NnoMexoycTonvmBbl K UCKYCCTBEHHbBIM
paguonomMexam, YemM CUCTEMbI Ha CPEeOHUX U OSIMHHbIX BOSTHAX.

YNbTPakopoTKMe BOSTHbI MO CBOMM CBOMCTBaM Hamboree 6nm3km K ceBeToBbIM fiyd4am. OHM B OCHOBHOM
pPacnpoOCTPaHSATCA NPAMOSIMHENHO U CUMNbHO MOTSOLWATCs 3eMNen, pacTUTENbHLIM MUPOM,
PasnnUYHbIMU COOPYXXEHUSAMU, NpeamMmeTamun. [1oaToMy yBEpPEHHbIN NMPUEM CUrHanoB
YNbTPaKOPOTKOBOMHOBLIX CTAHLUMIA MOBEPXHOCTHOM BOSTHOM BO3MOXEH rfaBHbiM 06pa3om Toraa,
Korga Mexay aHTeHHaMu nepegarymka n npueMHUKa MOXXHO MbICIIEHHO NPOBECTU NPSIMYHO
NINHUIO, HE BCTPEYaloLyo Mo BCEN ANMHE Kakux-Nnnbo NpensaTcTBUin B BUAE rop,
BO3BbILLEHHOCTEN, NecoB. VMloHocdepa xe ans ynsTpakopoTKMX BOMH Nogo6HO CTekny Ans cBeTa -
"npospayHa”. YnsrpakopoTKMe BOMHbI NOYTN BECNPEnATCTBEHHO NPOXoasaT Yepes Hee. [ToaTomy-
TO 3TOT AManasoH BOSTH UCMOMb3YHT 4SS CBA3U C UCKYCCTBEHHbLIMU CNyTHUKaMn 3eMnu,
KOCMUYECKMMIN KOpabnamm n mexay HUMMU.

Ho HaseMHas ganbHOCTb JENCTBUS OaXe MOLLHOMW YIbTPaKOPOTKOBOSTHOBOW CTAHLUMM HE NPEBLILLAET,
kak npasuno, 100-200 km. JlMwb Nyt Hanbonee ASIMHHBIX BOMH 3TOro AnanasoHa (8-9 m)
HECKOIMbKO UCKPUBASAETCH HUXHUM CITOEM MOHOCMEPHI, KOTOPbIN Kak Bkl npurnbaeTt ux K 3emne.
bnarogaps aTomy pacctosiHue, Ha KOTOPOM BO3MOXEH MPUEM YIbTPaKOPOTKOBOSTHOBOIO
nepegarymka, MoXeT ObITb 6onbwnM. VIHorga, ogHako, nepefayn ynsTpakopoTKOBOSTHOBbIX
CTaHUWW ChbILHbI HA PACCTOSIHUAX B COTHU U ThICAYN KUNTOMETPOB OT HUX.



MHQPaKpacHoe n3ny4yeHue

I/I3nyL|aeTc;| atoMmamMum n MOoJiekylliamMun BellecTtBa.

NHppakpacHoe nsnyvyeHne garoT Bce Tena npu nobou
Temnepartype.

UenoBek ToXxe n3nyyaeT anekTpoMarHUTHbIE BOSHbI

CsoncTBa: NpoxoanT Yepe3 HEKOTOPLIE HEMPO3payHbIe
Tena, a Takke CKBO3b JOXOb, AbIMKY, CHET.

[Mpon3BogmT XnmMmnyeckoe AemncTeme Ha PoTonNacTUHKN.

[Mornowasicb BeLLECTBOM, HarpeBaerT ero.

Bbl3biBaeT BHYTPEeHHUN POTOIPPEKT Yy repMaHus.
Hesunaumo.

CnocobHO K gBneHnam nHtepdepeHunn n gugpaxkumnu.

PeructpupytoT TennoBbiMM METOAMM,
dOoTO3NEKTPUYECKMMN U PoTOorpadnveCKUMM.

[MNpymeHeHve: nony4yarT n3obpaxeHns npegMeToB B
TEMHOTE, Npnbopax HOYHOro BUAEHUSA (HOYHbIE
BGuHoKNN), TymaHe. Icnonb3yoT B KPUMUHANUCTUKE, B
domsnoTepanum, B NPOMbILLSIEHHOCTU OIS CYLLKN
OKpaLUEeHHbIX N30eNiMn, CTeH 34aHNn, OPEBECUHDI,
dpyKTOB




MHQPaKpacHoe n3ny4yeHue

NHdpakpacHoe nanyvyeHme BO3HUKAET Mpu
9NIEKTPOHHbLIX rnepexogax ¢ 0gHoro
9HEpPreTUYeCcKoro YpoBHSA Ha Apyron B
aTomax n monekynax. [lpn aTom gnanasoH
NHdOPaKpPaCHOro N3ny4yeHnst HacTU4YHoO
nepekpbIBaeTcs paguosonHamMmu. ['paHuubl
MEeXay HUMU BECbMA YCIOBHbI U
onpeaenstoTcst crnocobom nonyyvyeHust BOsH.
NHdpakpacHoe nanyvyeHune Bnepsble
obHapyxun B 1800 rogy Y. lNepwens. OH xe
YCTaHOBWUII, YTO MHJOPaKpacHOe N3ryyeHune
NOQYMHAETCA 3aKOHaM OTPaXKeHUs n
npenomnenua.lns pernctpaunm
NHdOpaKpPaCHOro nanyyeHust, 6rimskoro K
BUOANMOMY, NCNONb3YHT poTorpadonyecKkmi
meTod. B apyrux ananasoHax NpuMEHSoT
Tepmonapbl 1 60NOMETPHI.




BUOUMbBbIN CBET

YacTb anekTpoMarHMTHOro
N3nyvyeHusi, BOCNpuHMMaemas
rmasom (OT KpacHOro o
domoneToBoro).

[lnanas3oH AnVH BOSTH 3aHUMAaET
HeboNbLIOW NHTEpBan
npmnbnuantensHo ot 390 o750
HM.

CBoucTBa: oTpaXkaeTcs,
NpernomMnsieTcs,

BO3OENCTBYET Ha rnas,

CMocobeH K ABNeHnsam
avcrnepcun, nHtepdepeHunu,
andppakumu, T.€. KO BCEM
SIBMEHMNSAM, XapaKTepHbIM AN
9JIEKTPOMArHUTHbIX BOJTH



BUOUMbBbIN CBET

MepBble TeOpUM O NPUPOAE CBETA - KOPMYCKY/ISPHAs U 80/IHO8as - NOSIBUNUCH B cepeaunHe 17 Beka. CornacHo
KOPMYCKYNSAPHON Teopum (Mnn TEOPUM UCTEYEHUSI) ceem NpeacTaBnsieT cobo momok yacmuu (Kopnyckys),
KOTOPbIE€ UCMYCKalTCst UCTOYHMKOM CBETA. OTU YacTuLbl ABUXKYTCS B NPOCTPAHCTBE M B3aUMOAENCTBYHOT C
BELLIECTBOM M0 3aKOHAM MEXaHMKN. OTa TEOPUS XOPOLLO OObSACHSNA 3aKOHbI NPSIMONMHENHOMO pacnpoCcTpaHeHus
CBeTa, ero oTpaxeHusi u npenomnexHms. OCHOBOMNOMOXHUKOM AAHHOW TEOPUU SBNSIETCS HbOMOH.

CornacHo BONTHOBOW TEOPUN CBET NpeacTaBnsieT cobon ynpyrue npoaosibHbie BONHbI B 0COG0M cpeae, 3anorHsoLLEN
BCE NPOCTPaHCTBO - CBETOHOCHOM 3dhupe. PacnpocTpaHeHne aTux BOMH ONucbIBAeTCA NpUHLUMNOM [foliceHca.

Kaxxdasi mouka aghupa, 00 kKomopol dowes1 80/1IHO80U MPOUECC, S8/19emMCcsi UCMOYHUKOM 371eMEeHMAapHbIX 8MOPUYHbIX
cgbepuyecKkux 80s1H, ocubarowasi Komopbix 0bpasyem HoebIl hpoHmM KonebaHul aghupa.

MnoTesa 0 BONMHOBOM NpUpPOAe CBeTa Bbicka3daHa ['YykoMm, a pa3BuTne oHa nosnyymna B paboTtax [tonreHca, dpeHens,
OHra.

MoHsTUe ynpyroro admpa NpUBENO K HepaspeLlMbIM NPOTUBOpeYnsM. Hanpumep, siBneHme nonsipusaumm ceeta
nokasarno. YTO CBETOBbIE BOJHbI MONEpPeYHbl. Ynpyrue nonepeyHble BomNHbl MOFyT PacnpoCTPaHATLCS TOMNbKO B
TBepAblX Tenax, rae umeet Mmecto Aecdopmaums casura. [Moatomy adup AOMKeEH OblTb TBEPAOW CPEdoH, HO B TO
X€ Bpemsi He NpensTCTBOBaTb ABUKEHMI KOCMUYECKUX OBBEKTOB. DK30TUYHOCTL CBOWCTB YNpyroro acmpa
SIBNSANach CyLIECTBEHHbLIM HEAOCTATKOM NepBOHaYanbHON BONTHOBOW TEOPUN.

[MpoTrBOpEeYna BorHOBOM Teopun bbinmn paspelleHsl B 1865 rogy MakceessioMm, KOTOpbIN NpuULes K BbIBOAY, YTO ceem
afiekmpomagHumHas gosiHa. OgHUM N3 apryMeHToOB B MOSb3y AaHHOMO YTBEPXAEHUA ABNSETCH coBnageHme
CKOPOCTM ANEKTPOMArHUTHbIX BOSH, TEOPETUYECKN BblYMCIIEHHbIX MaKcBensiom, Co CKOPOCTbIO CBETA,
onpeeneHHon akcnepnumeHTansHo (B onbiTax PEmepa n dyko).

CornacHo coBpeMeHHbIM NpeaCcTaBneHnaM, CBET MeeT J80UCMEBEHHYH KOPIYCKYISPHO-80/IHO8YHO npupody. B ogHux
SIBNEeHnAX CBET OOHapyXmMBaeT CBOMCTBA BOJH, a B ApYrMx - CBOMCTBA YacTuL,. BonHoBble 1 KBaHTOBbLIE CBONCTBA
AOMNOSNHAT APpYr Apyra.

B HacTosLLee BpeMsa yCTaHOBMAEHO, YTO KOPMYCKYNSIPHO - BOSTHOBas 4BONCTBEHHOCTb CBOMCTB NpucyLla Takke nobon
aneMeHTapHOM YacTuue BellecTsa. Hanpumep, obHapyxeHa Anpakumnsa anekTpoHOB, HENTPOHOB.

KOpI'IyCKyJ'IFIpHO-BOJ'IHOBOIZ ayannsm ABndeTcd npodaBneHnem AByx (bOpM cywiectBoBaHuA Mmatepumn - Bellectsa 1 Nnond.




ynbrpadnonetoBoe nanyvyeHue

VicTouHukm: MasopaspsigHble namnbl ©
TpyOkamn 13 KkBapua (KkBapueBble
namrnol).

N3ny4aeTcsa BcemMu TBEpAbIMU TeENamu, y
KoTopbIX TeMmnepatypa 6onblie 1000°C,
a TakkKe CBETALMMMCA NapamMn pTyTu.

CeouncrtBa: Bblcokasa xmmunyeckas
aKTUBHOCTb (pasnoxeHue xropuaa
cepebpa, cBeYeHne KpucTannos
cynbuaa unHka), HeBuanmo, 6onbLuas
NpoHMKaroLwas cnocobHocTb, yomuBaet
MUKPOOpPraHn3mbl, B HEOONbLUMX J03ax
©naroTBOpPHO BNUSIET HA OPraHn3m
YyerioBeka (3arap), HO B bonbLMx go3ax
oKasbIBaeT oTpuuaTernibHoe
Ouonornyeckoe Bo3OeNCTBUE:
N3MEHEHUSI B Pa3BUTUM KINETOK N obmeHe
BELLEeCTB, AeNCTBMe Ha rnasa

[lpumeHeHne: B meanumHe, B
NPOMBbILLITIEHHOCTN




ynbTpaguoneToBoe nanyvyeHue

YneTpauronetoBoe nsnydeHue, Kak U MHgppakpacHoe, BO3HMUKAET npu
AJIEKTPOHHLIX Nepexogax ¢ O4HOro SHEPreTU4ecKoro YpoBHA Ha
Opyrov B atomMax u monekynax. YnsrpadgumoneTtoBbin AnanasoH
nepeKkpbiBaeTCca PEeHTreHOBCKUM U3NTy4YeHUEM.

B 1801 rogy V. Puttep n Y. BonacToH OTKpbIfn ynbTpaduoneTosoe
nany4vyeHme. Okasanocb, YTO OHO OENCTBYET Ha xnopua cepebpa.
noatomy Y® usnyyeHue nccnenyrot gootorpadpmyeckum MeTogom, a
TakXXe C NOMOLLbIO NIOMUHECLEHUNN U PoToadeKTa.

TpygHocTu B uccnegosaHnn Y® nanyyeHumn cea3aHbl C €M, YTO OHU
CUNbHO MOrMOLWAaTCA PasnnyHbIMU BeLLeCcTBaMn. B TOM YUCTIE U
ctekrnom. ['Noatomy B ycTaHoOBKax anga nccrnegosaHms YO
NCNOMb3YIT HE OObIYHOE CTEKNNO, a KBapL Unu cneunarbHble
NCKYCCTBEHHbIE KpUCTasnbl.

YO unanydeHune ¢ anmHon BosHbl Ao 150 - 200 HM 3amMeTHO
nornowiaeTcd Bo3ayxomM v Apyrmmu rasamm, noaTtomy ans ero
nccriegosaHns UCMNoNb3yT BakyymMmcnekTporpadbl.



PEHTIEHOBCKOE U3JTYHEHUE

NanyyatoTcs npy 60NbLIOM YCKOPEHUN 3MEKTPOHOB,
Hanpumep UX TOPMOXEHNE B MeTannax.

[MonyyatoT Npu NOMOLLM PEHTIEHOBCKOW TPYOKMU:
9NEKTPOHbI B BaKyyMHoM Tpybke (p =3 atm)
YCKOPSIIOTCS SNEKTPUYECKUM NosieM npu
BbICOKOM HanpshXeHun, ocTturast aHoga, npu
coyfapeHumn pesko TopmosaTes. Mpu
TOPMOXEHUWN 3NEKTPOHbI OBUMXKYTCS C
YCKOPEHNEM N MU3MYyYatoT 3NEKTPOMAarHUTHbIE
BOMHbI ¢ Manoun anvHon (ot 100 go 0,01 Hm).

CeoucTtea: HTepdepeHuuns, andpakumsa
PEHTreHOBCKNX Ny4Yen Ha KpUCTannm4ecKon
peweTke, 6bonbLuas NpoHuKaroLwas
cnocobHocTb. Obny4vyeHne B 6onbLUMX Ao3aX
BbI3blBaeT Ny4yeByt0 60ME3Hb.

[NpumeHeHne: B meanumHe (anarHocTtuka
3aboneBaHu BHYTPEHHNX OPraHoB), B
NPOMBbILLIIEHHOCTN (KOHTPOSb BHYTPEHHEN
CTPYKTYPbl pasnuyHbIX N3gesnimn, CBapHbIX
LLIBOB).




PEHTIEHOBCKOE U3JTYHEHUE

B 1895 rogy B. PeHTreH obHapyXun nany4yeHune ¢ afIMHON
BOSHbIl. MEHbLLEWN, YeM Y.

OTO n3nydeHne Bo3HMKano npm bomdapampoBke aHoda
NOTOKOM 3JIEKTPOHOB, UCMYCKAEMbIX KaTogoM. JHeprmd
9NIEKTPOHOB AOMKHA BbITb O4YeHb 6oMbLLOK - NopsaKa
HECKOJIbKNX OECATKOB ThICAY 3NeKTPOH-BONLT. Kocon cpes
aHoga obecnednn BbIxod fnyyen u3 Tpyokun. PeHTreH
Takke nccriegosan ceonctsa "X-nyvyen". Onpegenun, 4to
OHO CUNbHO NOrMOLWAETCA NMOTHbLIMM BELLECTBaAMMU -
CBUHLIOM 1 OPYTMMU TSXKENBIMU MeTanamu.

M >xe Bbino YCTaHOBJ1€HO, YTO PEHTIEHOBCKOE U3lty4yeHune
nornowaeTcd no-pa3HoMy. n3ry4yeHmne Kotopoe CUIibHO
nornouwiaetcs, 66110 HAa3BaHO MSATKMM, Mano
norrowaemoe - XeCTKUM.

B nanbHenwem Obifio BIACHEHO, YTO MArKOMY U3MTYYEHUIO
COOTBETCTBYIOT 6onee ANUHHbIE BOSHbI, XXECTKOMY -
bonee KOpOTKME.

B 1901 roay PeHTreH nepBbiM 13 oU3MKOB NOSTy4unn
Hobenesckyto npemutio.



raMmmMa-m3siy4eHune

[1nnHa BonHbl meHee 0,01
HM.

Camoe
BbICOKO3HEpPreTn4yeckoe
n3ny4veHue.

iIMeeT OrpoMHy1o
NPOHMKAIOLLYIO
CMNOCODOHOCTb, OKa3bIiBaeT
cCuUnbHOEe buonornyeckoe
BO3OencTBme

[IpmeHeHune

B megunuunHe,nponsBoacTee
(ramma-gedeKkTockonms).




raMmmMa-nsny4yeHme

ATOMbI 1 aTOMHbIE gapa MOryT HaxoaMTbCsa B BO3OYXOAEHHOM COCTOSIHUN MeHee 1 HC.
3a bonee KOpoTKOe BpeMSA OHM 0cBOBOXaloTCA OT U30bITKA AHEPIrn NyTem
NCrNycKkaHns OOTOHOB - KBAHTOB 3NIEKTPOMArHUTHOIO N3NyYeHUs. DNEKTPOMarHMTHoOE
N3nyveHune, ncnyckaemoe Bo3byxaeHHbIMM aTOMHbIMU SiApaMn, Ha3blBaeTCcAa ramma-
N3Ny4YEHNEM.

Famma-msnyqume npeactasndeTr cobou nonepeYyHbie IANeKTpoMarHMTHbl€ BOJIHbI.

[aMMa-n3nyyYeHne - camoe KOPOTKOBOTHOBOE M3nydeHune. [inuHa BonHbl MeHbLie 0,1
HM. OTO MU3Ny4eHne CBA3aHO C SAepPHbIMU NpoLeccamm, ABAEHNAMN PpaanoakTUBHOIO
pacnaga, NponcxoasnmMm ¢ HEKOTOPbIMUM BeLLEeCTBaMN Kak Ha 3eMrie, Tak U B
KocmMmoce.

ATmocdepa 3emnn NponyckaeT TONbKO YacTb BCEMO SN1EKTPOMArHUTHOIO U3nyyYeHus,
NOCTynatoLero 3 kocmoca. Hanpumep noyTn Bce raMma-u3snyyeHme nornoLaeTcs
3eMHOM aTMocdepon. ITo obecrneymBaeT BO3SMOXHOCTb CYLLECTBOBAHUS BCENO
XMBOro Ha 3emre.

Famma-msnyqume B3aI/IMO,D,el7ICTByeT C SNEKTPOHHbLIMUA obono4kamum aToMOB.
nepenaBad 4acCtb CBOEN QHEPInNnN SrIEKTPOHaAM. nyTb npo6era raMmMa-KBaHTOB B
BO3AyXe WNCHUNCNAeTcAa COTHAMKN METPOB, B TBEPOOM BELECTBE - AE€CATKaMU
CaHTUMETPOB N OaXe MEeETpaMu. npOHI/IKaI-OIJJ,aFI CnocobHOCTb raMmmMa-un3nyvyeHums
yBeENnM4nBaeTcqa ¢ poCctoM SaHEpPrmmn BoJiHbl 1 YMEHbLLUEHNEM MITOTHOCTU BELECTBaA.



