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pOMa2HUMHbLIX 80JIH

IITHBIX BOJIH SBJISIETCS CBUJIETEIIbCTBOM TOT'O, UTO BCe
I0BpEMEeHHO KBaHTOBBIMM 11 BOJTHOBBIMM
BOJIHOBBIE CBOVICTBA B 3TOM CJIydae He MCKIII0YaloT,
HOBBIE CBOVICTBA ﬂ]}/}qe HgOHBHHIOTCH Ipu

1pu Oosibivx. I HaoOOpoOT, KBAaHTOBbIE
OJIBIIIVIX YAaCTOTaX I MeHee SIPKO - IIpU

I1e J1) TeM sipue TIPOSIBIISIOTCS KBAHTOBBIE
OospItTe yTr TeM sipUe TIPOSIBIISIIOTCS BOJTHOBBIE
3TO CJIY>KUT IOATBEp XKIeHeM 3aKOHa AVaJIeKTUKM (ITepexoz],
[bIX VI3MEHEHWVI B Kaue pIe).
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IMusi 3J1IeKMmMpoMacHUMHbLIX

60JIH

[m]

1831 - Mankit ®@apanen
YCTaHOBWJI, UTO JII000e
M3MeHeHVe MarHUTHOI'O
I10JIs1 BBI3bIBaeT

- ITOABJIEHVIE B

OKpYy- Karoiem
ITPOCTPaHCTBE
VIHIYKIIVIOHHOTO
(BMIXpeBOro)

DJIEKTPUMYECKOI'O I10JIA



Uss OmMKpPbIMmus 3J1IeKmpomMacHUMHbIX

80JIH

1864 - [Ixevimc - Kitepk
MaxkcBes1 BhICKa3asl
I'MIIOTE3Y O CYIeCTBOBAHWM
SJIEKTPOMATrHUTHBIX BOJIH,
CITIOCOOHBIX
pacIIpoCTpaHATCA B BaKyyMe
v ourieKTpukax. OmHaxbl
Ha4aBIWVICS B HEKOTOPOT
TOYKe ITPOIecC M3MeHeH s
JIeKTPOMarHUTHOIO I10JIA
OyIieT HelTpepbIBHO
3axBaTbIBaTh HOBBIE 00JIACTM
IIPOCTPaHCTBA. DTO U €CTh
3JIeKTpOMarHuUTHas BOJTHA



bIMus 3JIEKMPOMacHUMHAbIX

80JIH

1887 - I'empux I'ep1y

oy osmkoBas1 padboty "O
BecbMa OBICTPBIX
JIEKTPUYIECKIX
KoJjrebaHmgx", rme ormcast
CBOIO 3KCIIepMMEeHTaJIbHY IO
YCTaHOBKY - BOpaTop 1
pe30HaTOp, - 1 CBOM OIIBITHI.
[Tpu s5ieKTpraeckmx
KoJlebaHVsIX B BUOparTope B
IIPOCTPAHCTBE BOKPYT HEro
BO3HUKaeT BUXPeBoe
IiepeMeHHOe
3JIeKTPOMarHUTHOe I10JI€,
KOTOpPOe permcTpupyeTcs
pe30oHaTopoM



PaanoBOSiHbI

m JDIMHBI BOJIH OXBaThIBAIOT
o0s1acTh oT 1 MKM 110 50 KM
VIx 11011y4aroT ¢ IIOMOIIBIO
KoJieOaTeIbHbIX KOHTYPOB U
MaKPOCKOIINYEeCKMX
BMOpaToOpOB

'w (Bowmcrsa: PaamoBO/THBI
Pa3IMYHBIX YacTOT U C
pas3IMYHBIMY [JJIVTHaMW BOJIH
II0-pPasHOMY IOIJIOIIAIOTCS U
OTPa’karoTCs Cpeamus,
ITPOSIBJIAIOT CBOVICTBA
nvidppaxnm u
VIHTepdepeHIN.

= [Ipumvenenne Pagnocssass,
TeJIeBUIICHIIe,
paaVoIIOKaIys.




JIUHHbIe 80JIHbI

1000 mo 10000 m HaseBatoT mmHHBIMY (dacTtoTa 300 —30 ['11), a
biitte 10000 M — cBepxmimaHBIMM (4acToTa MeHee 30 KI'1x).

HHBIe BOJIHBI MaJIO IOIJIOIIAIOTCS IIPVI ITPOXOXKIEHV B
LIV VIJIV . BOJIHBI [y1viHOV 20 — 30 KM MOTYT IIPOHMKATh B ITyOMHY

P51 Ha HECKOJILKO JIeCATKOB METPOB 1, CJIe[IOBAaTeJIbHO, MOI'YT VICIIOJIb30BaThCS I

SI3V1 C IIOTPY KeHHBIMI HOABOJAHBIMI JIOIKAMV, a TakXKe J1JIsl II03eMHOVI pafVIOCBSA3M.

ble BOJIHBL XOPOIIO AUMPparnpyroT BOKpYr cdeprdecKoy IOBePXHOCTY 3eMJIN.

CJIOBJIVIBAaeT BO3MOXXHOCTh PacIIpOCTPaHeH Vs JUIVMHHBIX VI CBEPXJIVHHBIX BOJIH
OV BOJIHOV Ha paccrosgHme nopsaka 3000 k.

PerMYyIIIeCTBO [JUIMHHBIX BOJIH — OOJIbIIIasi YCTOVYMBOCTD HAIIPSDKEHHOCTY
MYECKOTO II0JIs: Cvla CUTHaJIa Ha JIMHUM CB43M MaJIo MEHSIeTCs B TeueHVe CYTOK U1
YyeHyie rojia 1 He IofIBep>kKeHa CJIydaiHbIM M3MeHeHsIM. [locTaTouHYyIo )1 IIprieMa
sDKEHHOCTD 2JIEKTPUUYeCKOro I0JIsi MOXKHO oDecrieunTh Ha paccTosiHum 6ostee 20 000
JIJIS 9TOrO TpeOYIOTCS MOILIHBIE [IepedaTYMKY ¥ TPOMO3IKIe aHTEHHBI.

OM [JIVIHHBIX BOJIH SIBJII€TCSI HeBO3MOXXHOCTB Ilepeiauil IINPOKOVI IT0JIOCHI
.1, YacTOT, HEOOXOOMMOW It TPAHCIISALNM PasTOBOPHON peun Wi My3bIKu. B HacTosiee
BpeMsi [UIVHHBIE /1 CBePXIVHHBIE PaIIOBOJIHBI IPVMEHSIOTCS ITIaBHBIM 00pa3oM I
TeJlerpadpHO CBA3M Ha [JaJIbHVIe PACcCTOSHIS, a TakKe I HaBUT ALl

YciioBus paciipocTpaHe s CBepXIMHHBIX PaZiiOBOJIH VCCIIeAYIOT, HaOsIroas 3a rpo3aMi.
['po3oBoI paspsi IpecTaBiisieT cOOOV MMITYJIbC TOKa, Cofep Kalinil KojiebaHms
PasIMYHBIX YaCTOT — OT COTeH Iepll 10 AecaTKoB Merarepl]. OcHOBHas 4acTb SHePTUN
VIMITYJIbCa FPO30BOTO paspsia IPUXOAMUTCS Ha AMalia3oH KojiebaHmit
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CpeodHue 80JIHbI

csaTcs paanosoitHbl yiHoM ot 100 1o 1000 M (wactoTs 3 —0,3
VICIIOJIb3YIOTCS ITIaBHBIM 00pas3oM i1 BerjaHms. OHuU
KaK 3eMHBbIe V1 KaK MIOHOCdepHbIe BOJIHBI

4piTeJIbHOe IIOIJIOIIeHVe B IOy IIPOBOALIIE
BEPXHOCTV 3eMJIVI, JaJIbHOCTh PacIIpOoCTpaHeHNs 3eMHOV BOJIHBI OTpaHNYeHa
ccrosamem 500 — 700 kM. Ha Oosipitivie paccTossHISA paiiOBOIIHbL
IIPOCTPAHAIOTCA MOHOCEPHOV BOJIHO

0e BpeMs CpeIHVe BOJIHBI PaCIIPOCTPaHAIOTCS ITyTeM OTPakeHVIs OT CJI0d
cdpepsbl, JIeKTPOHHAs INIOTHOCTh KOTOPOr'0 OKa3bIBaeTCs JOCTATOYHOVI [IJIs
JIHeBHBbIe Yackl Ha Iy TV PacpOCTPaHeHVs BOJIHBI PacIIOJIOXKeH CJIOV,
BbIYalHO CV/JIBHO HOIJIOLIAIONINTL CpeHIe BOJIHBL. [ToaToMy m1p1t 0OBIYHBIX
OCTSIX IIepefaTYMKOB HaIIPSDKeHHOCTD 3JIEKTPUYeCKOro II0JIsI He[JOCTaTOYHa
vieMa, 1 B JHEeBHBIe Yachl paclIpoCTpaHeHVe CPeAHVIX BOJIH ITPOVICXOANT
€CKJ TOJIbKO 3eMHOVI BOJIHOVI Ha CPaBHUTEJIBHO HeOOJIbIIINe PacCTOSTHIS

a 1000 xm).

"‘ B nuariasoHe cpeHmX BOJIH OoJiee [UTMHHBIE BOJIHBI VICITBITHIBAIOT MEeHbIIIee
| TIOIJIOIIIeHNe, V1 HAlIPSDKEHHOCTD 3JIeKTPUYeCcKOT0 I10J18 MIOHOCEepPHOV BOJTHBI
Oosibiiie Ha OoJlee JIMHHBIX BojIHax. [lomioleHme yBeanBaeTcs B JleTHIE
MecsIIbI ¥ YMeHbIIIaeTcs B 3uMHYe MecAllbl. MlonocdepHble Bo3MyIlleHMs He
BJIVISIIOT Ha pacIlpocTpaHeHe CpeIHMX BOJIH, TaK KaK CJIOV MajIo HapyIllaeTcs BO
BpeMsl IOHOCPepHO-MarHUTHBIX Oy Pb.
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OpPOMmMKUe 80JIHbI

OoTHOCATCA pagnoBosHbl IvHOM OoT 100 mo 10 m
). IlpenmMyniecTBoM pabOTHI Ha KOPOTKMX
C paboTovi Ha OoJiee JTMHHBIX BOJTHAX
Csl TO, YTO B 9TOM JIMaria30He MOXKHO CO3[1aTh
IIpaBJjieHHble aHTeHHBI. KopoTKue BOJIHBI MOTYT
IIPOCTPAHATHCSA KaK 3eMHBIe 1 KaK MOHOCepHBIE.

BILIIEHVIEM YacCTOTBI CVJIPHO BO3pacTaeT IIOIJIOIIeHVIE BOJIH B
IIPOBOJIALLEN TIOBepXHOCTM 3emyin. [loaToMy mpm oOBIYHBIX
HOCTSX ITepejaTyiKa 3eMHbIe BOJIHbI KOPOTKOBOJIHOBOTO
IIa30Ha PacIIpOCTPaHSIOTCS Ha PacCTOSAHVIS, He

BIIIAOIIVI€ HeCKOJIBKMIX [1eCATKOB KIJIOMETPOB

b llonocdepHom BOIIHOV KOPOTKIE BOJIHBI MOI'YT PacIIPOCTPaHATHC

Ha MHOI'M€e ThICS4YY K/JIOMETPOB, ITPUYeM I 3TOro He TpebyeTcs
IlepefaTamnKoB 00JIbIIov MoHOCTH. [ lo3TOMY B HacTosIIIEe
BpeMs KOPOTKV€e BOJIHBI VCIIOJIb3YIOTCS I[JIaBHBIM OOpa3oM I
CBSI3M U BelllaHMs Ha OOJIbIlVie pacCTOSTHYL.
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bMPOKOPOMKUE 80JIHbI

10 M (Ooszee 30 Mrrx). BostHBI yJIbTpaKopOTKIe HOApasIesIsioTCd Ha
nenmMerposble (1 M- 10 cM), canTMeTpoBble (10-1 cm) 1

. OcHOBHOe pacIipocTpaHeHVe B paI/10JIOKAIVIOHHOV TeXHVKe
HbL. [Tpy pacueTe JajIbHOCTY CHCTEMBI CAaMOJIETOBOXKIIEHVIS 1
Vie BOJIHBI ITpe/IriojlaraeTcsl, 4To IocjIeIHIe
aCIIPOCTPaHSIOTCA 110 3aKOHY IIPSIMOVI (OIITIMYeCKOV) BUIVIMOCTH, He OTpaXkasiCh OT
HI3VPOBaHHBIX cj10eB. CrcTeMbl Ha YJIBTPaKOPOTKIX BOJIHaX Ooslee ITOMexX0yCTOMYMBBI K
CCTBEHHBIM pajyorioMexaM, YeM CHUCTeMBI Ha CpeTHVX M JUIMHHBIX BOJIHAX.

POTKIi€e BOJIHBI IO CBOVIM CBOVICTBaM Hawmboiee 67113KM K cBeTOBBIM JiyuaM. OHM B

HOM PacIIpOCTPaHSIOTCS MPSMOJIMHENHO Vi CYJIBHO IOIJIOIIAIOTCS 3eMJIel,

TeJIbHBIM MIPOM, pas/INuYHbIMI COOPYKeHMAMM, IpenmeTaMit. [1o3ToMy yBepeHHBIN
'CUT'HAJIOB YJIbTPAaKOPOTKOBOJIHOBBIX CTaHIIWV IIOBEPXHOCTHOVI BOJTHOVI BO3MOKeH

HBIM 00pa3oM Tor/Ia, Korja MeX/1y aHTeHHaMI IlepefiaTuyKa 1 IIpreMHIKa MOXKHO

€HHO ITPOBECTVI IIPSIMYIO JIVHIIO, He BCTPeYarolllyo II0 BCer [IHe KaKMX-1I10o

CTBWUV B BUJie TOP, BO3BBIIIEHHOCTe, JiecoB. VloHocdepa e s yIbTpaKOPOTKVX BOJTH

O CTEeKJIy I CBeTa - 'IIpo3pauHa’. YiIbTpaKopOTKie BOJIHBL IIOUTV OeCIIpeIIsiTCTBEHHO

yepes Hee. [ToaTomMy-TO 3TOT IMania3oH BOJIH VICIIOIB3YIOT [T CBSA3W C

'BeHHBIMI CITy THUKaMW 3eMJIV, KOCMMYeCKMMI KOpaOJIsiMI 1 MeXXIy HUMI.

Ho masemHas maabHOCTD AEVICTBUS Jake MOIITHO YJIIBTPaKOPOTKOBOJIHOBOVI CTaHIIVVI HE
H8PEBBIIHaeT, Kak 11paBwio, 100-200 k. JIvms myTe HamOosIee IMHHBIX BOJIH 3TOIO [yalia3oHa
(8-9 M) HecKOJIBKO MCKPUBIIAETCS HIDKHVIM CJI0eM MOHOCdepbl, KOTOPBIV Kak Obl IpurndaeT 1x
K 3emsie. biiarogaps aTomy paccrostHme, Ha KOTOPOM BO3MOXKEH ITpVeM
YIIBTPaKOPOTKOBOJIHOBOTO IlepeiaTyriKa, MOXeT ObITh OosbiiM. [IHOTrma, ogHaKo, Hepegavumn
YIIbTPaKOPOTKOBOJIHOBBIX CTAHLIVIVI CJIBIIIHBI HAa PACCTOSIHMAX B COTHM U THICAYM KIJIOMETPOB
OT HUIX.




T/I3quaeTc91 daTOMaMM "1 MOJ'[eKYJ'IaMT/I BellleCTBa.
udpakpacHoe m3IydeHye JaroT Bee Tejla IIpw JII000v
BuiuMblIi CBET TeMIieparype.

Ynbrpaduoner Pa11oBOITHBI

YestoBeK TOXE M3JIydaeT 3JIEKTPpOMaTrHTHbIE BOJIHbBL

CaoricTBa: IIPOXOAUT Uepe3 HeKOTOpble Hellpo3payuHble
TeJla, a TaKXXe CKBO3b JI0XK[Ib, AbIMKY, CHeT.

HpOT/BBOHVIT XVMIMMYECKOe JTeVICTBVEe Ha

doTorutacTMHKN.
[Torm SICh BEITIECTBOM, HaTrpeBaeT ero.
Hudpakpacroe il " i
TEIo BeIsbiBaeT BHyTpeHHMII HPOTO3PPEKT y repMaHIsL.
HeBwmmo.
0,7 /4 l? 1000 Cr1oco0HO K SIBJIEHVISIM MHTepdepeHITN 1
andpaxmn.

lluanazoﬂ TCI1a TCJ1a 4CJI0BCKa

PGFVICTpT/IpYIOT TEIDIOBbIMIN MeTOdaMII,
JUIHHA BOJIHBI, MKM

doTroanekTprueckmmm 1 poTorpadIecKML.

IOJIyYaloT M300pakeH Vs IIpeIMETOB B
TeMHOTe, Iprdopax HOYHOTO BUJIeHNs (HOUHBIE
OuHoxiIM), TyMaHe. VcrIoJb3yIoT B
KPVMVHAJIVICTVIKE, B (PU3MoTepany, B
IIPOMBIIIUIEHHOCT IS CYIIIKI OKPaIleHHbIX
VI31eJIVVI, CTeH 30aHW, JTPpeBeCHBI, cppyKTOB




UHdpakpat

udpakpacHoe n3TyYeH
IIpY JIeKTPOHHBIX IIepexa
SHepPreTNYeCcKOro YPOBHS He
aToMax 11 MoJieKyJiax. I1pu 3Tc
MH@PaKpacHOIO M3JIy4eHNs Jac
IlepeKpbIBaeTCs pagiOBOTHAMUL.
MeXy HVIMW BeCbM OBHBI U1
OITpeeIA0TCA CIIO 10JTy YeH s
BOJIH.VIHpakpacH 1€ BIICPBE
obnapyxmi1 B 180( 9
XKe YCTaHOBWJL,
V3JIyYeHve 10
OTpakeHWs 1 IIf

erVICTpaLIN VI

JIV3KOT'O K BUOVM
doTorpadpruec
ayara3oHax Ipr
6omome




biI CBeT

YacTb 371eKTpOMarHuTHOTO
VI3JIyYeHVIs,
BOCITPMHIMMaeMas IJ1a3oM (0T
KPacHOTO 10 P1OJIETOBOrO).

HAvariasoH IMH BOJIH 3aHMMaeT
HeOOJIBIIION MHTEePBaI

1puoIM3uTenbHO oT 390
10750 HM.

BOVICTBA: OTPakaeTcs,
IIPeJIOMJISICTCS,

BO3/IEVICTBYET Ha IJia3,

CITOCOOEH K SIBJICHUSIM
IVICTIEPCUY,
VHTepdepeHY,
nvdppaximmy, T.e. KO BceM
SABJIEHUSM, XapaKTePHbIM
TIJTSL 371eKTPOMaTrHUTHBIX
BOJTH



Bunanmbin ceBeT

Ta - Kopnyckysapuas u 6oarnobas - ToABWIIVICE B cepenyae 17 Beka. CoryacHO
Vi TeOpUI VICTeUeHs) chem TIpeficTaBiIseT cOOOVI nomoK Yacmuy,

, KOTOPb AIOTCs VICTOYHVIKOM CBeTa. DTV YacCTULIbL IBVDKYTCS B IPOCTPAHCTBE U
aVIMOJIEVICTBYIOT C BEIIeCTBOM I10 3aKOHaM MeXaHMKI. DTa TeOpHs XOPOIIO 00bsCHsIIa 3aKOHBI
SIMOJIVHEHOT'O pacIipOCTpaHeH s CBeTa, ero oTpakeHns v mpejioMieHns. OCHOBOIIOJIOKHMKOM
OV TeOpwU siBjIgeTcst Hutomon.

BOJIHOBOVI TEOPUIL CBeT IIpeficTaBiIsieT co0o yIIpyrvie IIpofgoJIbHbIe BOJIHBI B 0COOOTI cpefie,
HSIIOIIIEN BCe ITPOCTPAHCTBO - CBETOHOCHOM 3d1pe. PacipocTpaHeHme 3TX BOJIH ONMCHIBAETCS
wmrioM [ roueerca.

a a¢hupa, 0o komopou douies 60410601l npoyecc, Aasemcs UCHOUHUKOM 3AeMeHMAPHbLX BMOPULHbLX
eckux Boam, oeubarouas komopuix 0dpasyem Hobwlil goporm Kosebanuil s¢pupa.

BOJIHOBOVI IIpMpOJie cBeTa BbicKkasaHa ['ykoM, a pa3BuTie oHa Mojly4uiia B paboTax ['tovireHca,
711, FOHTA.

yIroro adpupa Hpusesio K HepaspelMbeIM IpoTuBopeunsiM. Haripumep, siBiieHne

LMV CBeTa IT0Ka3aJI0. YTO CBETOBbIE BOJIHBI IIOIePeUYHBbl. YIIpyIyie HollepeYyHble BOJIHbI
MOL'YT PacIIpOCTpaHAThCA TOJIBKO B TBEPABIX Tejlax, re MMeeT MecTo gAedpopmarnyd casura. [Tostomy
S%ﬂ/Ip JIOJDKeH OBITh TBEP OV Cpeiovl, HO B TO JKe BpeMs He IIPeIIsITCTBOBATh IBVDKEeHVIO KOCMITYEeCKIIX
00BEKTOB. DK30TUYHOCTb CBOVICTB YIIPYTOro adupa ABJIsUIach CyIeCTBeHHbIM He[JOCTaTKOM
IlepBOHaYaIbHOVI BOJIHOBOVI TEOPUML.

[TpoTmBopeunis BOJIHOBOV Teopuy ObUIM paspeltieHb! B 1865 rogy Makcfe110M, KOTOPBIN IIPUIIIENT K
BBIBOJLY, UTO clem - d4exmpomazhumas 604na. OmHVIM 13 apTyMeHTOB B IIOJIb3y JaHHOI'O
YTBep KIeHVIs ABJIsIeTCS COBIa/leHVie CKOPOCTM 3JIeKTPOMarHUTHBIX BOJIH, TEOPeTUYeCcKN
BBIUVIC/IEHHBIX MaKcBe/UIoM, CO CKOPOCTbBIO CBeTa, OIpele/IeHHOV SKCIIepUMeHTaIbHO (B OIbITaX
Pémepa 1 Pyxo).

CorstacHO COBpeMeHHBIM IIpeCTaBIeHNIM, CBeT MeeT 08otcimbBenyto kopnyckyiapHo-6oanoByr npupody. B
OJIHVIX SIBJIEHVISIX CBeT OOHapy XKMBaeT CBOVICTBA BOJIH, a B IPYTMX - CBOVICTBA YacTuIl. BosiHOBBIE 1
KBAaHTOBBIE CBOVICTBA [JOIIOJIHAIOT APYT gpyra.

B HacTos1IIee BpeMs ycTaHOBIIEHO, YTO KOPIIYCKYJIAPHO - BOJIHOBas ABOVICTBEHHOCTB CBOVICTB IIPVCYIIa
TakoKe JIF00OT 3JIeMeHTaPHOW YacTiuile BellecTBa. HarmpumMep, oOHapykeHa nmdpakiimsd 31eKTPOHOB,




8TOBOE U3NTyYeHune

e JIAMIIBI C
A PIIEBBIE

"esIaM,
OOO°}(IZ,

VTII.

eHVIe KPUCTAJUIOB
Ka), HEBUIVIMO,
HMKaIOIIast CliIoCOOHOCTD,
DOOPraHM3MBI, B

3aX 0J1IarOTBOPHO
aHVI3M YeJloBeKa (3arap),
X JO3aX OKa3bIBaeT
aTeJIbHOe O1oJIoryeckoe

o . _—
OKEeHIe XJIOPU]

O37IeVICTBYIE: I3MEHEeHWs B Pa3BUTUU
JIETOK ¥ OOMeHe BellleCcTB, JAeVICTBIE
a r1asa

[Tpnmenenne: B menuiine, B

IIPOMBIITIIEHHOCT
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acpuoneToBoe U3nydveHue

M3JIy4deHye, Kak 1 MH@PpaKpacHOe, BO3HIKAaeT
epexoiax C OMHOI0 SHePreTN4ecKoro ypoBH:
MOJIeKyJIax. YJIbTpaduoJIeTOBBIVI AValla30H
OBCKVM W3]y YeHVIEM.

rogy V. Purrep n Y. Bosiacton oTkpbeun yiisTpaduosieToBoe
yueHye. OKka3ajioch, YTO OHO JIeVICTBYeT Ha XJIopu, cepeOpa.
omy Y@ msinydeHne MCCIIeayoT poTorpadpraeckmm

JIOM, & TaK>XKe C [TIOMOIIBIO JIIOMUHeCLIeHIInM 1 poToddPekTa.

ocTi B nccepoBanvy Y® m3mydeHui CBA3aHbl C €M, YTO OHM
HO HOIJIOIIAIOTCS pas/IMYHBIMI BeIleCTBaMl. B TOM 4WCIIe U
oM. [TosToMy B ycTanoBKax i mcciemoBanms Y

h IB3YFOT HE OOBIYHOE CTEKIIO, a KBapIl WIN CHelaibHble

g VICKYCCTBEHHBIEe KPVICTaJUIbL.

Y@ wsinyuenue ¢ pyinHov BoitHbI 10 150 - 200 HM 3aMeTHO
IIOIJIOMIAeTCS BO3IYXOM VI IPYIVIMM ra3aMy, II0O3TOMY IJIS €eTO
VICCIIeIOBaHNA VICIIOJIB3YIOT BaKYyMCIIEKTpOrpadblL.



si1y4garoTcs mpuy 00JIBIIIOM yCKOpeHUN
3JICKTPOHOB, HalIPVIMep X TOPMOXKeHNe B
MeTaJlIax.

[ToryyaroT mpv HOMOIIM PeHTIeHOBCKOVI TPy OKI:
3JIeKTPOHBI B BAKYYMHOW TpyOKe (p =3 aT™m)
YCKOPSIOTCH 2JIeKTPUYeCKM II0JIeM IIpu
BBICOKOM HaIIpsDKeHWM, JOCTUTask aHoa, IIpU
coyaapeHnu pesko TopMossTcs. [Tpn
TOPMOXKEHWV 3JIEKTPOHBI IBVDKYTCH C
YCKOpeHVeM VI M3JIy4aroT
3JIeKTPOMarHUTHbIE BOJIHBI C MaJIOV [IJIVIHOV

(or 100 mo 0,01 ™).

urepdepennys, nudpaxiys
PEHTIeHOBCKIX JIyuerl Ha KpUCTa/UINYecKou
peleTke, OoJIbIas MPOHMKAaroIasd
criocobHocTh. ObJIydeHe B OOJIBIINX JO3aX
BBI3bIBAET JIY4YeBYIO OOJIe3Hb.

B menmiiHe (myarHocTrKa
3a00s1eBaHMII BHYTPEHHVIX OPraHoOB), B
IIPOMBIIIUIEHHOCTY (KOHTPOJIb BHYTPEHHEN
CTPYKTYPBI pasINIHBIX M3, CBAPHBIX
IIIBOB).




| a OBITb OUeHb OOJIBIIION -

HOpsiIKa HeCKOJIbKMX [ OB THICAY 3JIEKTPOH-BOJIBT.

Kocor cpe3 aHoma obecriet BIXOJI JTyYeli 13 TPy OKIL.

Pentren Taxxe mcciieqoBajl cBOVCTBa "X-jryudent'.

Onpenenii, 4To OHO CYJIBHO HOIJIOMIAeTCs INIOTHBIMU

'BellleCTBaMM - CBMHIIOM U JPYTVIMU TSDKEJIbIMVI
ieTaJUIaMIL.

e OBbUIO yCTaHOBJIEHO, UTO PeHTIeHOBCKOe M3JIyUeHue
OITIOIIAeTCH IIO-Pa3sHOMY. M3JIy4eHVe KOTOpoe CYJIBHO
OIJIOMIAeTCs, ObUIO Ha3BaHO MATKMM, MaJIoO
OIJIOIIIAeMOe€ - JKeCTKVIM.

B mastpHemIIeM OBUIO BBISICHEHO, UTO MSATKOMY M3JTyU€HUIIO
COOTBETCTBYIOT 0OOJIee [UIMHHBIE BOJIHBI, )KECTKOMY -
OoJiee KOpOTKME.

B 1901 rony Pentren nepsbiM 113 (pU3MKOB HOJTY YN
HoGeseBckyto mmpeMmro.




[m]

[m]

B MemuiinHe, I1pon3BoacTBe

Jmira Bostebl MeHee 0,01 8 o RAY

helium nucleus (2+ charge
HM. / ( ge)

Camoe B RAY
electron( charge)
BBICOKOSHEpreTYecKoe
M3JIyYeHIe. Y RAY
gamma photon
lmeer orpomuyro
IIPOHVKAOIITY IO

CIIOCOOHOCTH, OKa3bIBaeT
CHMJIbHOE OMoTormyeckoe
BO3/IeVICTBVIE

(ramMMa-1ePeKTOCKOIS).



[ aMMa-nanyydeHue

Ipa MOTYT HaXOAUTHCS B BO3OYKII€HHOM COCTOSIHUM MeHee 1
BpeMsi OHIM OCBODOXXIAIOTC OT M30bITKa SHePIMN ITyTeM
BAHTOB 2JIeKTPOMarHUTHOT'O M3JTyYeHNs.

Hie, MICITyCKaeMoe BO30Y KIIeHHBIMY aTOMHBIMM
3JIy9eHVIeM.

00071 HonepeyHble 3JIeKTPOMarHUTHbIE BOJIHBL.

fa-M3JIy9eHye - caMoe KOPOTKOBOJIHOBOE M3JIydeHue. JIHa BOJTHBI MeHbIIIe

. OTO M3JIyYeHle CBA3aHO C ANePHBIMI ITpoIieccaMyl, ABJIeHVSMU

)aKTVMBHOTI'O pacHazaa, IIPOVICXOAAINMI C HEKOTOPBIMM BelllecTBaMy KakK Ha
TaK " B KOCMOcCe.

dcdpepa 3emiIi HPOIyCKaeT TOJIBKO YacTh BCErO 3JIEKTPOMAarHUTHOIO

YeHs, II0CTYHaloIero 13 Kocmoca. Harprmep mmoury Bce raMma-msiiydeHvie
aeTcs 3eMHOV aTMocdeport. DTo obecrieurBaeT BO3MOXXHOCTb

BOBaHW BCEro XXMBOTO Ha 3eMIle.

A-13J1yUeHie B3aIMOJIEVICTBY€ET C 3JIEKTPOHHBIMIM 000JI0UKaMV aTOMOB.
IiepefiaBasi 4acThb CBOeVI sHeprium 351eKTpoHaM. I1yTs mpobera raMMa-KBaHTOB B
BO3/IyXe WCYMCIIAeTCS COTHSIMIL MEeTPOB, B TBEePIOM BelllecTBe - JecsITKaMu
CaHTUMEeTPOB 1 Jaxe MeTpaMu. [IpoHMKaroIas critocoOOHOCTh raMMa-M3JTyYeHs
yBeJINUMBAeTCs C POCTOM SHEepIiyi BOJIHBI V1 YMeHbIIIeHVieM INIOTHOCTY BellecTBa.




3a BHUMaHue



