R —

~Uena 75 xon.

—r—wrrr
—

TOCYIOIAPCTBEHHOE U3IOATENBCTRBG
| MOCKBA ~— JIEHUHICPAL

P oy
- e

o - CEDPUS |
HOBERILIHE TEYEHHS HAYYHOMH MBICALH |

- TOJIbKO HTO BBIILIM M3 TIEYATH:
BAIMI. 10— 11

C. H. PAKEBKWH

CJHYX MU PEYD
B CBETE COBPEMEHHLIX ®U3WNUYECKWX WCCJIENOBAHMWIA
- Crp. 146, ilena B mangke 1 p. 35 x. .

COLAEPKAHHUE:

Mpeaucaosue. /4. [: CrpoeHne cayxoBoro annapara yenoBekd.—IIpenes:.
CABIIUMOCTH 3BYKa, /2. [1: QupefeneHue YyBCTBUTEABHOCTH yxa,— {Ips-
eccHOHaNBHBIE W MEAWNHHCKHE MCNbITakuy  cayxa, — Tonkocrh  cayxa, |
Fa. I T'pomxocts 3pyxa.— 3axod Bebepa- Pexnepa, — IMOHPRUCCKL
(popMyJibl TPOMKOCTH CHAOXKHEBIX 3BYKOB.— Vonnast teopua cayxa. [a, /1
‘Bocapuaarue cossyuul, - KoMbunauncHx:sie ToHbl. — HUCCOBAEEC ¥ KOHCO-
HaHC. [ V! Pe3jonancuas TeopHa cayxa.— Ee coBpeMeHHOE COCTORHUL,
KPHTHKA W 3arpyanexus. /a. VI BunaypasnHpllt sddekt.— Teopuu, oG-
SCHAWWIYE BOCAPHATHE HANPABIECHHA cAYXoM, — [lpakTHueckue npuaoxe-
Hdaa. [a. VI Crpoenne roiaocoBoro annapara yeaoseka.— Ero dyaxnus-
ruposande, [, VI Ananns 3ByxoB peud H  3anuch HX. -~ Teophs
eOPA30BAHUA rAACHLIX, ~— AHAKHS HEBUECKOTO ronoca.—ANApaTel AI8 aBTO-
- MATH €IKOTQ aHanusa 3BYKO®. [t /X IlpakTHUECKHE DDUNCKCHHA HCCAL-
posanuil peun B Teaedonnod npaxTHre, — ['poMKast nepegasa peud. —
UpamMador 8 DOHOrpady.— TOROPATIME MALIHHBI,

Bbl1. 15

- B. H. KOHOAPATLEB
PU3UYECKHUE U XUMUYECKHUE
CBOMNCTBA MOJIEKY/JI

Crp, 104, Ilena 8 nanke 1 p. 40 k.
COLAEPMCAHHE:

[Tpenucaosne. Beedenue: Ducue pUMEHTAIBHBHIC (DAKTHL, JCTILHE B OCHOBY 105
puy bopa,—Tcopus aroma BoAopoaa.—Bonoponoobpasubie arombt,— TOHK
CTPYKTYDA TepmoB.—Kombunauuu repmos. [ Moaexyvaspusie cnexmpeo:
Porauonubie cuekTpal-—DBpamaresbHo-konebartespupie enexrpol.—Jinneli-
UATO-NOROCATHE CUCKTPH, [/, Jnepzemuteckue YposNI MOIeKYA! AHAARS
MOAOCATHIX CHEKTPOB.—— MeToa 3JAeKTPOHHOro yaapa.— TOHKAg crpyxTy s
MOJNEKYASPHUX TepMoB. [/l Ocrnosnsle depmpl cmpoenus MoAexky.s.
1K I POHNAR TEOPUA BANCHTHOCTH, — XapaKTep BHYTPUMOACKYAAPUOH Sii-
3u. — Vlonaste Monexyanl. V. Huccoyuanyus moaexys: DneMenraphsis
ipoueccel.~ Temnora auccounaunu. V. O6pasosanue morexya: QObpast-
BAHAC MOAGKYH, Kak o0palieHHe Upouecca EUCCOUBALHY, ~— AKTHBHBIC
L © MOJCKYAB.—VICKYCCTBEHHAA aKTHBINWA,

il - A [ -

Jurnm rasmn

Y CIEXU
®VI3UYECKMX HAYK

o4 PEAAKLIUEHA
[1. I1. JIASAPEBA u 3. B. LTTOJIBCKOTO

_— ___ _ -
TOM VIH CEHTSBPb — OKTSIBPh " BbII. 5
N e ™
COLEPAHHUE
Cfﬂp.

BT Hwunc, Hosoe B xocmorommst . . . . . . . . . .. 555
o . Tomcon 3a mpenenamu saextpona . . . . . . . . . 570
.4 Iv bparr. Crpoenne oprannueckux KpUCTAMIOB . . . 697

I Nopdman u K. B, I'puropos. MarauTuslil ananus uaneans. 620
Cemenyenko. Kpuruxa INEKTPOCTATHYECKON TEOpHH
pﬂETBGPOB . . . . - - a . - - - . . . » . - » » . » [ 646

EHL/THONPADH ST

% khard v. Mises. Wahrscheinlichkeit, Statistik und Wahrheit, —-

g XOHAUR © 0 o 0 L L L L L L . L. ... ... 669
R cFolman. Statistical Mecanics with Applications to Physics
% eand Chemistry, — B, Cesmennenrxo . . . . . . . . . . . . 670
%W BaBuaos. DxcrepHMEHTaSbHBIE OCHOBAHUS TC¢OPHH OTHO-
S0 i CUTENNBHOCTH. — 51, Dpenkens . . . . . . 62

ok LmMut. Bpeneuue B neoprannveckyo xumuwo. — A, Bauuncrui 674

L LT Y.

FOCYNAPGTBEHHOE
1928 = 31ATEJABLCTBRO

HOE YNPABAEHUE
BIMHY YYPEXAEHUSIMU




3A HPEIEJAMI 3JIEILTPOHA Y)

Cap Joe. Aae. Tonecow, Kanbpuooe

He Tax eme HapHO ATOM CUHTAIACST TOH [OCAeAHEH IpaHi
mefl, sa npegedsl KOTOPofl caMa NpHPOAa Belied He MO3BOJsE:
yam nereiitd. lla atom cMOTpeawm Kaik Ha HETTO HCACTHMOE.
penpouunaeNoe, Beuioe, He JOCTYLUHOS BINAHHD [H TERJIOTH,
MM DJGKTPUUIeCTBA, HH  KaKoro-im0o gpyroro (hwandecKor-

arefita. BHyTrpesnocTh aroma Ouia ofbpsapiena TOH TEPPUTH

pueil, B Koropylo. a3y IMKOrja HO YIAeTCsd TPOHHKHYTE.
Ho mpuunio npeMd, KOIZa 5Ta  CBATAs CBATHX NOABCPIAAC:
HCCACAOBAIINID, M OKA3aJoch, 9TO CaM aToM IIOCTPOCGH K3 el
MEHGHIHX UaCTUL: OTPHUHATCABHO BAPAMEHHBX 3ACKIPOHOB &
OO UTENBHO 3APMIEHELIX NPOTOHOB. bruny afenn CpeicTy:
MOACTHTATE YHCHAO DIEKTPOHOR B aTOME H OLLIO YCTAHOBICHY,
qTO ATOM BOBGe He JBJAeTc: MaJenhiKoll TBepJoil TacTHUE!,
K41 DTO CUMTAMH padsIie, a mpeiclapiaaer co0Oll pecLya ClaoH-
HYIO CHCTEMY, 110 CJOOHOCTH CRPABHHMYO ¢ COTHCYIION CHCTEMOI:
Bosee TOro, OHA3aa0Ch, YTO UMEIIHO 3Ta CJAOQHLOCTE, 3TA TOHK::
CTPYKTYPA aroMa, co00IaeT MaTepui ¢ DICLKTPHYCCHNE M XMt -
geckue cpoiictea. [asr cOBACHEHHA 3THX CBOHCTDR NEJ0CTATOU!:
HpOCTO NPeUToIMEUTL, TTO MATCpHA  COCTOHT M3 OOILuIN::
queaa MaJeHbiUX YacTHIy, HTO O0WICHEeHHe IeNocpeicTReli:
CBA3AHO € BOUPOCOM O BHYTPCUIEM CTPOCHHH 3TUX “aCTHIL, C it

DIUCKTPOULOH CTPYKTYOM.

QiiniThl ZAa0T HAM BO3MOMKIICCTE HAHTH IHCACIHNIC 3HAYMCHE
MACCH  HACKTpOA M CBI3AUIOro € HEW €ro  3apsiia; Ot

1) Jeriprr, varaseing ¢ Girton Cellege 8 sapra 189253 1
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0JHAKO, HHHEr0 HE 'UBOPIT O 6ro_CTPYKTYpE. i leapssa, vanpumep
CKA3aTh, ABNAETCH M JIEKTPOH 0POCTO TOYSYHBIM 33PAAOM
OTpUUATeJbHOTO  NIEKTPHYCCTRA, MAM OH, HAMOJo0HE AaToMa,
nocTpoeH H3 clle 00Je¢ MCIKUX 4YACTHIl Ccy0-2AEKTPOHMOB H
cy0-1poronoB. ilpasga y Hac HeT HOKA3ATEALCTB TOrO, YTO,
MOA00N0 PA3NHIHEIM POJAAM ATOMOB, CYNIECTBYIOT M PA3JHUYHEE
‘THUBL 3AerTporoB. Ho BosMoikHO, 9TO Hapsay ¢ HaGAIOZ3CHMEBIM
THRIIOM 3JICKTPOHOR UMEITCA W JApyrue, 3HAYHUTENLIIO MeHee
YCTOHIHBLIE H HOTOMY II0YTH cOBceM He mpabamopaemuie. He umes
HHKAKUX KOHKDETHBIX JAIIHKIX TI0 3TOMY BOOPOCY, €CTeCTBEHIIV,
KOHEYHO, CASIaTh IpOCTernee NpeAnoJI0KCHHC H pacCMaTpHBaTh
AAEKTPOH KaK 3apHKeHHYI TOUKY, OKPYIKEHUYIr ¢pefoii, He
obnagaionel BHyTpeHlcl cTpykTypoil. MaTeyaTwyeckuil aHanu
NPy TAKOI'0 poja THIOOTE3¢ 3HAYMTENLHO NMPoUIe, YeM HpH BCAKOM
apyrofi, M3 ororo, pasymeercsl, HUYero He CJCAVET, Tak KiK
HEIL3A  RYMATh, YT0 BCCAEHHAN [OCTPOEHA 110  UPHIIKIY
umﬁenhmern vio6eTRa MHIE‘H&THHDE Buoame BLPOHTHD q9TO
B CBOTe JAALHENIINX yClIeXOB HAYKH TaKas TOUKA 3DEHHA Ha

DICKTPOH OLAWETCS CTOAbL JKC HC BLILEPHEBAINEN KPUTHEL,

HAK M UPCHKHHA TOYRA 3peuusi Ha aToM.
Jazavedd McorH  ceroaHANImed JeRKUIHd FSAHCTCH II0Ka3aTh.
ATO OTH YCUexH YiHe HAAWOO M 4YTOo HMCTHHUHAS CTPYKTYpa

BAGKTPIIA M OKPYHAIIEr0 ere. UpoOCTPAHCTBA  COBEPIICHHO
HeloxXonia 1a o0bpviibie NpeAcTaBielud 0 uen.

Y HEeKOTOpPLIX H3 Ba¢ MOEET ABHTHCA BOOPOC: A& UY:KHO IH
UTTH TAK [JaJeK0o Briayv0L, He aydlle J1d MOCTARATH IAe-HNOYAL

TOUKY? Ha ato s orBedy ciucayionice: BesA OpPedaecTh (PHUBHKH
-COCTOUT B TOM, 3T0O B Hell HCT HECTHKHX U OlpeacaeHHLX Ipa-
‘Hul, [Radsioe HoBOe OTHPBITHE HE NOPUBOAHT UHAC K KOHUY,.

a acfopoT, OTKEPHIGAET UYVTL IJAA JaThHEHIHX HCCHSIOBATHN;

H OOTONMY LOKA OVIET CYHICCTBOBATH HAYKA, BCCTAL OYAET MHOTO
HOBLIX HepaspemieHHBIX  upob.ieyM. Pusurad Hevero GoATLCH
OCTATLCH 6e3 padoTLL. T

O( HOBHAH HPHYHUTA, KGTOpad, 1MO-MOEMY, 3acTaBJAeT OThd-

SATBCI OT INpPEIKHIX BOSB]IEHHH Ha 2JIeR1DpOoH, COCTORT B TOMN,

4TO, KaKk OBIJIO HeJABHO MOKa3uaH0, ABMIKyIMNHcA (B JACTHOCTH
PABHOMCPIIO ABHKYILHECA) QJIERTPOH BCel/a CONPOBOMIAETCI!

UYroM BOJA. DTH BOJMHL Kak Ol necyr ero ¢ cofoil u onpee-

2 :!H‘[J"H-i ;im'.n*.u-m-.-m v 1 VL Banl .
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ILIOT ero nyTh. Taxua 00pasoM ABHmyVIUACH DAEKTPOH HOpei-
cTapigeT co00H 3HAYATEILUO O0Jec CHAOEMHYIO EellL, 9eM Ipo-
CcTOR TOYeUULI dapd .

Mile majerc:, fTTo Haudojdee OMeBHIIIHM CBHAETEILCTBGY
CYLLECTBOBALMA OKPYIKADINUX HIEKTPOH BOMH JARIAKTC OUbITH]
woero cbipa npod. I, @. Toncola, P3yIaBmWero Npoxoikyetie
5ICKTPIOMOR UePes OYeHb TOHKHE MNETANAMIeCKHE ITACTHHE:.
Jri IACTHHEY, 3HAYWTeNRHO Gojec TOHKUE, YeM TOHYallHlie
30J0TLIE JINCTKH, ll[}eﬂcTamﬂmw coBoil 09eHb ICHHBIE (PHIRYo -
cKMe WHBCTPYMEHTHf, TaK Kak OHKM TO3BOMIIOT ONpPEASIniL,
apadeTeHd AH OPOXOjililee Yepes HuX H3lydelne HOTOROM Hatiri
pIM TYroM BoiaH. B caMom jfese, NYCTh NLI MMEEM Y3RHMU Ly
KARMX-HHOYAL Aydefi W XOTHM oupelelnTh — COCTONT JH CH 3
MOTOKA TacTUll, IBMIKYIIHXCA B OJHOM HAUPABICHHH, HJIM i3
iryra ponH. Keag Gul OTOT UYYOE HEUOCPENCTBERHO Hajldl ;a
gororpadHIecryy NNACTHHKY, TO B ofoux caydasgx Ha Hel
Lonvaaloch OB PE3KO OdYepyeHHOC H300pameHue. [TocmoTpiin
r_renéph, Kak U3MEHHTCH naolpameline, €CAH Ha OyTH IyHi.d
MIOCTABHTL TOUKYI) MOTAJIAIECKYIC TIAACTHHEY. Jonyerum, wio
IIY4OK COCTOUT Y3 UOTOKA TACTHIL; ITH TACTHUR OyayT Vi
PATLESA O MOTEKYAD IUIACTHHEHM, MEHAs HpPH RAION COoymapeH:iu
HanpapJeIiHe CBOEro MyTH. BenHuulia aTOTO OTRAOHCIIA Oy it
PA3AMYHA A5 PARTAIHBIX JacTUll, Tark Kak Ona oupereser
B 3HAYUTEABIION Mepe 2aKoHAMH CIYTalllOCTH. [fosTOMY 1O B
X018 M3 IIACTHHKM 9YRCTHULl YiKe He OyIyT ABHraThed B O
M TOM e DANPABIEHHH H IOTOK HX IpHMET (HOpPHY LOBYA.

M3o6paenne Ba GoTorpapuuccroil IIaCTRHIE CiAelasTusl ﬁoﬂmuf
M pacijeBUIATEE, DNPCBPATUBINHCL B IMATHO fea onpereIcuRuil
rpaduIni. ECjH ke BMCCTO [OTOKa 9acTull MO GygeM uMiib
Uyl BOJH, TO IJIACTMHKA, B CHAY TpARHIBHOCTH PACUOIOMEE
MOneKyH, Ovaer JjefcTBGBATL 10O100HO arhdmaK iHORHON [
mertie. M3 ¢BOHCTB TAKHX peleTOR MIBECTIO, YTO HpM JUTHIEA
BOJIL, CHABHHMLIX ¢ PACCTOAHHCN MCIKAY MOJMCKYIAMM pemetid,
epRONANANLHOS IATHO He DicliuuisaerTcd, a Oyier ORPYMED
PHJIOM HpIAX KOJCIH € ONPeJCACLITIRINH OTHOINERHAMT pagny o

Ha puc. | LOKa3aF PesyinTar, UOJAYIEHIILA MOMHM i LM
IpH OMLTAX € NPOXOMACHHEM TYUKd JJIERTPOUOB Tepes it
¢TUHKY. lla pueynxe BHAeH pajg ROACH, IOAQKEHHC KOGty
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B TOMHOCTU COBLAJAET ¢ IOJoeltned An@dppakiiHOHBLIX KoJel
CBLTA OUPENCNeN IO JAANLI BOJAHL, KOTCpME Ol MOAYYIUANCDh UDH
ero UPOXOKICHAN qepe3 3TY e [MIACTHHRY., 10T (aKT, 4TO OTu
KOJbI1A YKa3KBAKT HA Hafpanie-
HHS OBHMKEHUS ANeUTPOHOB, OLI
IOKA330 TIOMEHISIIMEM Marlulra
p6au3n  Qororpadhndeckoli maa-
CTHHKHM: KOJLIIA OTKJIOHANKCE
MATARTOY TIOJOGHO TPASKTOPHAN
51eKTPOHOB  (puc. 2). Orcwaa
ACHO, 4TO IHOYCPHEHUE IJIacTHH-
KA 00VCIOBJIEIIO0 HMEHNHO 3Jek-
TPOHAMM, @ He BOJHAMH CBELd,
TAlK KaK MOoCJejHMe He OTHJIO-
HAIOTC)L B MAarduTHOM 1104e. Ta-
KuM 00pasoM OKAa3hIBaerTcd, 4TO,
LUPOXO/S Yyepes MeTadl, 3leKTpo-
111 MEHAIOT HAIIpABJIEIYE CROETrD
ABHEeHHNS lie HaK YAacTHILH, a Pic. 1.

KAK BOJHBI OLpeielelIHOA Hau-

el Boane. OTCga MOMHO UZEIKIIRTDL, UTO KAKALIHA DIERTPOI
CONPOBOAKAAETCSL MYrOM BOJIH M YTO 3TH BOJHBEl HETHHROM OLe-
AETAIOT HAUPALACHHE €ro ABHHKeHRA. JIeurpon kak Ool BbI-
HYIKAEH CAEL0BATH 33 ITH-
Mi BoallaMg.

- ToHRas MeTALIITeCKas
HIACTHHEA He TOXbKO 00HA-
PYIABAET HATHYWIC BOJH,
O M IIO3BOJAET Oonpa2ias-
AuTE ux JanHy. Mo#l cuiH .
caeaan  oro M oAy
BecLMa UHTEPeCHLId -
avaprir. ORazaxoch, 9To,

Pue. 2 3,1 TPOHILIE BOIHBL ofiia-

qaioT MHMeo(blKHOBEHHO BhI-

coigumu vacrotamu. Haumeurmadg H3 OTHX TacT0r B MHIIHOA
pa3z O0JbTIEe JACTOTL I'HJAHMOIO €BCTA W 3HAYMTCILHG LDEBLI-
WaeT JaCTOTY KAl peIrrenonuyx nvucii, rax 1 haudoinee mect-

v E
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KOTO U3 BCEeX W3BECTHHIX BUAOB BEICOKOTACTOTHOTO Haﬂyq-e;juﬂ;____
y-nyaeh pafu s, , DASKTPOIHBIC BOLHLE Hp?,[[CTaBJIHIDT 0060;1 CO-
pepHieHHO HOBLI THI H3NYy9eHHs, CBOHCTBA HDT(}I__}org. MOV
Bo MgOroM oTapgaThca OT cROHCTR BCEX M3BECTHHIX HaM 0 Cux
op THIIOB W3JIY4CHUHI.

Tougo Tag iKe Kak MOBATHH  CBETOBLIX qacTHL, OKa3aJ0¢:
fiemc'ra"rowo nud  of0bACHEHHA CBOWCTB CBETA 1 NPEIAOCH
snecTd IIOHATHE CBETOBLIX BOIH, Tak U NOHATHA 9NEKTPUYLCHIX
qaCTALE OKA3AJA0CH HEXOCTATOTHO I ofbiCcHEeHHA CBOHCYR
51eKTPOHOB M IPHUMAOCH NPEAHOTOMHTE, HTO 3TH TaCTHIBL CO-
APOROMAAIOTCH CHCTAMAMH BOAH. JvaJuas BONHLI-9ACTHIH

P e it e R

MMeeT, TAKHM OGPA30M, MECTO B CaMBIX pABHOOOPA3HHX 0014
cTAX PUSHEH H,

MOBUAHNOMY,  KOPEHHTC B caMOIl NPHPOR
BEIl{eH. |

 Jlas TOr0 9T0H OLEHATH BAKHOCTH OTOrO (PAKIA, PACCMOTPHN
BHparTile, KAaKAM oBpasoM sHepraa nepexoinT H3 OAHOIO MeCcTa 5
apyroe. [IycTn, HanpaMep, QIERTPO MeHAeT CBOe MeCTONOIOME-
e — BO3HUKAET BOAPOC: KAKAM LYTeM CHeTyeT 33 HiN ero BHep-
rusn? ATOT BONPOC MOHHO cHOpUYARPOBATE ACHES, CCHN BEPHYTLU
K CTApoMy NpeacTaBlIeRnlo 06 aleKTpoOHE, KAX O [MapHre ¢ ja-
paycom B 107713 e, i{orga 3TOT IIApPHK [ABWKETCH, TO COCPL-
JOTOYEHA IH €r0 9HepIrBA BHYTPH HEro il oHa pacmpocTpi-
HeHa [0 BCEMY BHeIIHeMy DpPOCTPAHCTBY H npojaraer ceobe
1IYTL yepes 2pup? E{:_.HH, KaK d 9TO Aejalo, CIHTaTh, BCJACK 3d
dapageem u hiueprOM MagcBegiomMm, 4YTO cﬂoﬁcfrﬁa_
aapAMeHHHX TeJ 00yCIOBINEANTCA TUHEHAMY CHI B OXPYHAILEM
ux oupe, TO DHEPIUI0 DJNEKTPOHA HYHHO NpeJCTaBAATh c&ﬁi‘s
cOCPeNoTOMeHHOH He B waleHbKOH cdepe, m».tmumnmpymmm
5ICKTPOI, & BO BCEM BHENIHCM HPOCTpAHCTES. Coraacno aTOMY
§O33PEHUI0, BCA YHEPrus cocpeloToueHa B supe ¥ pacnpocTpi-
meTes ¢ ONHOrO MesTa Ha Apyroe depes MOCpPEACTBO pUpHX
gony. (DagT mepefayn vHepruu gepes dpup 61 Brepsbe ACHO
U OTUYETIAMBO CHOPMYAHPOBAH MOUM CTAPHIM JAPYIOM npod. JLmw o
qoy Teupwu [TofiRTHHTON. Liro pacCyKACHHA NpuUsoAAT K
peayasTaTaM Ha NepBH#i BIrAsL HECKOALKO CTPAHHLIM, XOT# A
cquTan ux OG3YCIOBHO NPABHILHBIMH. Haupauep A yoemacH,
4TO GONBIMHCTBO B3 BCEX CYUTAET, ITO FHEPrHA 3eKTPATECHIES

navioder coobnaeTes UM OT JICKTPOCTAHIMN HOPES COeMITHI"

3% DPEAESAMH SJEKTPOHA DTH

iMe ux  Menssie pposojorn. Corjacuo ilofimtTnury jaeso
ofCTOUT BOBCE He Talk, 11 2MEPrHd PAcHpocTpaHAeTcd He HO
(IpOBOJOKE, d 110 OKPYy:KaWIleMy ee BHeWHeMY HPOCTPAHCTBY.

{’0n1b IPOBOJOKHM 3aK/AKYAeTCA He B TOM, 4T0 OH& HCPEHOCHUT

JHEPIHIo, @ CKOpee B TOM, [TO OHA HaupapBaaeT ee NYThL BO
RHEIIHeM MPOCTPAHCIBE. OJHEPrus pacrnpocTpaHaerca B BHje

BONH IO 3(HPY BHE NPOBOJOKH €O CKOPOCTBHIO, HE 3aBUCHIEH

OT pasMepoB MPOBOJOKH H OT ee MaTepHaJa.

dakr BOAHOOGPA3HOIO pacCHPOCTPAHEHHA BACKTPUYECHKOH
auepray uepes sdup sABIgerca OOIMENPHIHAHHLIN; HO MOKIO
AH HOHTH Jafablle H CKA3aTbh, 7ITO BCAKAA DSHEPINT nepefaetTcd

)/

)

rakuM e nyrex? Takoe gonywenHe BIOIHE OpaBRonoAolHO,

TAK KAk CCTEeCTBEHHO MPegnOaiHThL, YTO CYINeCTBYET JIepru
TOJBKO OHOI0 THOA, COCcpedoTOYeHHasa B dpmpe U pacnpocrpa-
HAmassca depes Hero. 1o ecianm momeiraTnci llepeHeCTH npe-
¢TaBJCHHE O BOJHOOGpPA3IIOM pacHpPOCTPAHEIHH 3JIeKTPHYECKOH
JHEPrHH Ha APYIHE BHJALI JHEPTHYE, TO MBI Cehvac #e BCTpe-
TAMCA C 3arpVAlICHUeM, Ha IHCPBLIH B3IIAR LENPEOSCITHMLIM.
fleno B TOM, UTO BCe OABKTPOMAUHUTHBIC BOJILI, HE3ABHCHMO
OT HX JJHHB BOJHBI, PACHPOCTPAHAIICA d9epe3 3pHp ¢ OJHOU
H TOH e CKOPOCTLIO — CKOPOCThIO CBeTd; JHEPTHA, KOTODPYIO
oHy HecyT ¢ coboil, pommua obdmagath O9EBHAHO TOH MeE CKO-
poctbw. Ho nyers 8 WIMH KTO-IHOYAL H3 NPUCYTCIBYIUHX
nonpoGyer mepeidTH ¢ OAHOrO MECTA Ha JPYroe n NepeisuHyIln
TAKHM 00pas’oM CBOK HHEPLHIO — Jaike CAMBIA MOAOZOH H3 Hac
ceiigac e OGe3HAZEXKHO OTCTAHET OT JyyYa cBeTa. kinave rosopd,
MLI JOJGEHGI CIMTATBCA ¢ TeM (auToM, UTO CROpPOCTh PACHPO-
CTpAHEHHS SHEPLHH MOMET HMEThb CaMhle pPasHooHpasuHke 3Haue-
Husd. MHe Ramercd, OJaKo, 3T0T (aKT HC HPOTHBOPEYHT (AKTY

' pacnpocTpaHeHHs »HepruH depes spup. I camMom pene, pacmapo-

pocTBK) CBETA HE HMECT

CTpaHeHHe DIEKTPOMArHMTHBIX BOJH 1I000H YaCTOTH €O CKO-
MecTa, echiu R apHpe HaXOMATCH

- ANEKTPOHH HIH BOOOIIE 3apHiKeHHbIE Teld. JTH 3apaAsKeHHne

- TeJia TIpHBOILATCA B ABHIKERITe HJIeKTPOMAalHHMTHDLIMH BOJHIMH
" H ¢aMHd Ha4YMHAKT HCNYCHKATh HX, BTOPUYHbIE BOJHDI, CH. 1 hbi-

. BasgCh ¢ IIEPBHYHEIME, MEHAKT WX XdpakTep, T. €. HX JIFIHHF
- i

| BOJMNB!, OCTABIAA HEHU3MEHHOH 4acTOTY M, ¢1e40BaTelbRO, BIHAKT
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a CKOPOCTh HX PAaCHpOCTpaBenusd.
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[Tpumep Taroro aperTa B KOCMUYECHOM macmrade MOMHD
qafiTim B8 BEpXHAX HACTIX artmocdepsr, B oOaacTH, Bocaiiei
HABBAHML cron Xmpucafina.: Cnoen Xusucaiiga, cyme.
~TROBARNE KOTOPOTO, MERAY nposuM, 06yCI0BAUBACT BOSMON-
H100Th GoCnpOBOIOTHON rejerpadni Ha JaiIBHHNE PAtLLOA-
(s, Hasuipaercd 14 pepxHsiA 001aCTh aryocheps!, B HOTOPOH
armocdepHoe AaBiaeHue OTOHD vyano ¥ Coxfedioe H3IYyH9enuo
AHAUETCAPHO HHTEHCHBLEE, FEMN ¥ 10BEPXHOCTH BENJH, TAK Kawy
ono elne He YCueBaeT MOLJIOTHTHCA B armocdepe. MnTeHCHB-

HoeTh HTOFO MAIYIEHM Tas HacTO.IBHO pejdKa, 910 OHO pac- .
| menager GoTbLI0e KOpu-

s 3 " HHUEe I-}'IEI{TPOM&I'HEITLH%EK
BOJE B ATOM ClIOC HOCGHT

) ~ r r1t ki " : ) '“{_Ti' .
copeplieHH0  HIioY xapagrep, 4em B npoCcTpatcIBe, GAu3EOM

g pemne, NUIMEHHOM cpoBoIHLIX  3apaloB. B OHEANX CIoHX
atymochepsl BCE BOXHD, LeBABECHMO OT HX JUIHIEL BOJHD, IABLHLY T
¢ €O CROPOCTHE) CBETA; B CIUC e XUBHCalila X CROpOCTy
georya COALME CROPOCTH CBeTa H pa3iuIHa A4 pasaAIEX AHHH
gonm: gem Goabme Amuna BOAHBL Ten GOIbIUe CKOpPOCTH ee pals
iHp.*::mpﬂufmtlmﬂ_ Cpa3p Memdy JUIMHOMN BOINH U cmp{mm? Nao.
NpOCTpaneHus norasana kpusoil APL Ha puc. 3, rae no ancm‘-za;-
coy OTUIOIKEIIA CRO[OCTD, 8 10 0PI HaTaM — [UIHAQ BOJIHEL 1). Cg.‘rﬁjﬁ?
qagoro Tuna st OyAy HaswHbalhb CB '*pmmuepmmmmeﬁ cpesu
i-":"iepmmm;rmu IyHKTAPIAS HpANag Ha paucyHke faert a:ia‘:f:-.f}r
MEH{Y CHNPOCTDIO pacupocTpaHenud 1 TARHON BOJAHLL B HOPT
) Opsib MOWIY CROPOELDR Vo uLH0il RO % paered $Op My e
Vo e - BAE

- ;
T T IO LU H GRS AR aArrpoOUNE B 2 NI QUL AL

T fﬁwﬂﬁ-rl” EnpiEssspiisedaiiscs T mecTBO MOJEKYJ BOSAYXA
- H}_.,.Jﬁ mibelannays M_“ = oL Ha 51EKTPOHIT W JIOAD-
T _"L*__I T ssnrenbuile  HOLYI. Ta-

| _r ganters U iy foH ofpas3om B - CHoe

o e T A A Xppyecalia HMEETCd

Ao l | lr [FHE Gonsmoe KOJAHUeCTHO

| | *—::.:.: ll*“h[ "I“; H3BLITOURMX  TOJOIRY-

irtr* L4+11 !T1+| 5 T2BUBIX W _ﬁTprluaTEﬁFi;a

- HRCT] gy sapanos.  lloseae-

A NPHARIAMA DALKTPOHA Y

wannoi cpele. Bol  BHAWTe, 9TO BAHALHE BIEeKTPUYLCKIX
3apAJ0B CBOAMTICA K YREITHICHHIO CKOPOCTH pachpoCtpane it
gonn. Ha uepeelil B3FHAL Kamercd, 9To »TO OGCTOATENLCTEO
HUKAK HE MOMmCT [IOMOYL HAM OOLACHUTH, IOHUEMY OHepras
ABUIRETCA TAM MejjeHnee, HUeM B ypceroy shHpe. Jr0, 0QlaAKO,
gepepuo. Jeno B TOM, 4TO, TOBOPHA O BOMHOOOPA3IION Ppacipo-
CTPAHEHNY 3LePruH, HYHHO Pasl H9aTL MediLy CHOpOCTLIO BO-il

¥ CHOPOCTRIO MepeHOCHMOK MM IHEprum. Uen Goapme CROPOCTD
pacHpOCTpaHeIHd BOAN, TOM MeIhIe CKOPOCTE PACIIPOCT PallCHHIL
sHepruu. JroT GarT TacTo 3a0pIBAIOT UPHHEATH By BHAMABHE,
rax kak B HanOonee OOBYHHIX NpPUMEPAaX BOJHOBOLO ABUHKe-
MU - B CBETE M B 3BYRE ~- BCE BOJIILL PACHPOCTPAHANTCA © OA-
Ol ¥ TOfl e CKOPOCTRIO ¥ TIOTOMY BOUPOC 00 M3MCHEHUY CKO-
POCTH 21EPIHH He CTABHTCH.

 Tan xag OTOT NYHKET mMeer (YHAaMEHTAJILHOE 3Hatenye, TO
4 0CTAHOBIIOCH Ha HeM HeCcKoJbEO fonee noapofHo. ioraa Mol
BLIBLIBACM KanuM-Tu0o cnoco60oM MOSBISHHC BOJH-— HAUPHMED
Gpocad naMeHh B BOAY WM CO3daBad HCKPOROH paspHI-—TO
NEepBOHAYATLHOS EO3MyLUCHHE BO3HUKAET A4 CPABUUATENBILO
wanoii mrowani. IIpE 5TOM BOBDYMACHINE BOJHD OO LIIHO
Gp1paloT pasnofl  pNHHLL A TOTO gTo6 DOAYYHIACh TOJBED
OXHA JAMHA BOJHB, BOSOYMACHMC JIOTHED uMeTh COREp-
meo ocoBpE XapakTep ¥ cpa3y paclpOCTpaHATeCA 1d 6ok
my©o mromaab. A Taxk HaK Ha IPAKTHKE BO30OACHUE OI'paHu-
qupaeTcst Ae00ABILOH [HIOMAMKON, TO BOSHHKAET HE OlHa BOJHA,
a jenas Cpylna pastuayuBx ATHH BOJL, pACHPOCTPAHHIOINHXCA
B cRepXpucieprapyioniest cpere © pasTUYHLINU  CKOPOCTAMH.
Fenu aapuel  BO30YEHJAAGMBEIX  BOJH GAHM3RH APYD K ApYyry, To
MepBOHAYANbHOe BOSMYIICHUE, pacrnpocTpansach BO BCe CTO-
pours, Oyaer COXpaHATDH cpofl npesmumnil xapakrep, T. €. COCpL-
AOTOTUBATLCA Ha IPOCTPAHCTEC npuMepHo TaKofi aie BENUHHIEL,
Kag ® TO, HA KOTOPOM OHU RoafuKa0. Bra oHeprud Oyuer
KOHTENTPHPOBATHCH HA 9TOM MpocTpAUCcTEE B PAcIpoCTpalaThea
e Toil jKe CKOPOCTDLIO, T10 M BOBMYIMCHHC. Jra CKOPOCTL MOMKCT
GLiTE OTAMYHA OT CKOPOCTH pacupocTpatennst BOAML. CROpPOCTL
pacipocTpanesnd SHCPIAU HA3LIBACTCH I'PYNNOBOH CHOPOCTRIO;
CKOPOETH PACTIPOCTPRHENIs BOJH ~= $ha30Boil CKOPOCTHIO. Hamo- .

 CTpUpYEM pasnpTuHe MEemAy HHMH Ha IIpocTOM HIpumepe. Ilyero
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v uac HMeeTCH Apa uyra BOJH. byaem naobpamarh OAWH M3 1
B BHAE piAja MATLYMKOB, HAYLIMX 1O OpHMONA AHHHM C HOCTGsmY.
110l CROPOCTHIO HA OJUHAROBRIX paccmﬂﬂﬂfix LPYT OT npyra
CKOpPOCTH HX Oyger COOTBETCTBOBATL q)aﬂnﬂofi CHOPOCTH, & Diie-
CTONE MeRAY HEMU — AAM0e BOAULL. BTOPOH uFr Ml H300Da! iy
PSICH AeDOYICK, ABHGICYIHUXCH € ApYro# CKOPOCTHIO H PA3ACTEH HAIX
APYT OT JApyra APYUHM PACCTOSLHEEN. Hpe;{f;'r%]mm cefe Tenepn
ofa 1yra MAYMIAX pAAOM. Lean MuIBYMEM OU0SHARAIT Matci-
MVMbI OZHOTO I(Yra BOJH, @& JIeBOUKH -— MAKCHMYMBI ApYIaro
nyra, TO B TEX MECTax, IJe NAJRUAR H JAEBOTELA IIAX0,iT e
DIJIOM, AMIUIHTYAA KONeGaHnA 1 ero SHEPriil HMell MAKCHM: k-
Jue suateEna. OGpaTam cBoe BIMMAHUE HA 3TH TOMHY H Hall-
e CKOpOCTh WX Apumends. liend nadmogaredb GyI1eT CTOATH
pa Mecie, TO PAHO HAM TIO3ZHO ON YRHANT OJHY H3 ASBOTEN
PANOM C MAJLTHKOM; OJHAKO TaK KAk oba psaa HAyT HE B Hary,
To B caeiviluledl 1ape »TOr0 COBTAJCHHI YHC HE Ov.acr H
| BOBMOALIO, UTO er0 LPHARTCA KAATH OUCHE A0Jro. (MOMKer i
HaGaIoIATeAb COKPATUTL BpeMA OTOre OEUAALUM, ecid Oh ~ad
HagHeT ABAraTHCH, U KAKORA AO0JHHU OBITD }1‘[}1»1 ATOM €T {i0-
pocth? 003Hagny 3Ty CROPOCTD gyepe3z 1l H ;Lonycmm,;w;?-
nabmonaTe’b Hatal ATTH cefitac sKe mocae TMOABIAEHHA lepuok
naphl:  uepes  CKOJIBKO  BpeMeHm  €ro  Haromii ﬁﬂuﬁ.{aﬁm?ﬂ
1eBo4ra? lciu V-— CHOPOCTH IIara 1eBOueK H D) — paccrostiite
MeRAY TIMMH, TO 9TO BpeMd OyAeT, 0FCBUAHO. pPABRU

)
S It
To sKC BPeMA AAS MWILTHKOR OYAeT pPABUO
d
P
e ¥ — CROPOCTH ara MaibUuKOB, PACCTOANHE NEIHAY T Mt
[3 ToM CIydAe, KOPAA YTH BEUIMHHLL PARHLEL ADVE Aprey. ©
KOrAa
I ol
SRS T AN 1
gt ) ) '{' B . N -
Hiau 1-1-’.—-—+-£—ji -I-f--, MAADYNGH OVAVT BCC BPEMH  LOARLHCR
- | Iy —
Ho.

, . eyt
OAFOBPCNENIO € ACBOYKAMH 1 UROIOAQTENO OyjeT Hass

3A HPEARJIAME DIAFEKTPOHA DY

4T0 BCH HPOUOGCCHH COCTOMT H3 OJHHX TOALKO Hap. JTIa CKo-
pocth 1 W ecTh, 0YEBUAHO, CKOPOCTDL IBHIKENUH BHEpPraH. Ml
BUIHMM, 110 OH3 MOKCT OBITL COREDUIEHHO OTAHTHA OT (HAa3OBHIX
cHOPOCTEH ¥ 1 v; wanpumep, korga +1)  1'/ rpynooras cKOpoOCTH
paRHa 1yno, XaruMu On HE OLIAH $asospie ckopocTH, M3 srore
HpBMEeDa, MEHAY TNPOAHM, BHIHO, YTO XOTA CKOPOCTE JHEpIUM
MOIKET OLITh 110 BCOHUHHE IOpas3fo MeHnbHIe CLOPOCTH PACHpo-
CTpaHeHH: ROJM, faupaBleHHe WX OVTH BCerjza OXNM0 M TO He.
E*}!’}JIH]:J tan Obl HANPABNAIOT IIYTh JUCPrH.

- CHROpPOCTL BHEPTHH MOMKHO JMCTKO OUPEACITL U3 ARALPAM YL,
JRI0IeH 3aBHCHMOCTDL (PasoBOH  CKOPOCTM QT JJAMHB  BOJHLI
(prc. 4). Touka P oho-

T T

3AATAET BOJIAY €O CHO- [rrdpiiiisot i odemim i i
pocThic 0N W mwmod [t *_:m‘"%:ﬂ‘{ I
poaasl PN, Cropoert, [T0]1io=t it*' | P
PPYINOI BOI, DO IIH- [ 8= o ey

e Oausknx K ’N, pabn- }‘-{:_j,_‘:";f-i
Ha. OM, roe M- touwa Rl
nepece’ieHinst Kiacarelh-
HOM K Haleil .HI}IEI'BO]}"."I- 0
B To4He F ¢ 0CHID
abcimee. Momno mowra-

3arL, 4ro OM-ON =¢?, 1ae ¢ — CHOPOCTH CRBETA B HEJHCHOD-
rapyomen cpege. TarkuM oOpadom, wen Godnme dasosasg CKo-
POCTh, TCM MEHBITE CHOPOCThH DACHpOCTpaHCHAA orueprus. IHs
Jepreka BHAHO, yTOo (LM B 3aBHCHMOCTH OT LQJOH{EHKHS TO9KH P
MOAET HMMETH JH00C 3UaYEeHME OT HYMH A0 CHOPOCTH CheTa.
Orcioga BUZHO, TTO AHEPrHA MOWET NEepPCIaBATECA BONHAMH 1
BCe xie He o0dagath CKOpocThio crera. Horga B adhupe naxo-
AATCHA 3aPIGKCHHIBIC TeTI&, CKOPROCTL SHEPrHN B 3aBHCUMOCTH OT

JUIHHLI BOJIILI MOMeT HMeTIL Judce 3iaveHie or A0 o,

tHpuyepoM orToro pasnadns MemEay CKOPOCTRIY PACIpOCTA-
HEeHUA HHEeprun 1 CROPOCTLI0  pPacupsCTPaHCHUL ROJH  MOMe|

Cayixurn, Oyps Ha wmope. 13 rayboko#t Boge BOJIHLI, HOZOOHO
eKTPOMArHHTHLIM BOJAHAM B 3(hupe, HanoOTHEHHOM 3apaAgaMu,
JABHPAIOTCH ¢ PAIABMMU  CKOPOCTAMH; CHODOCTL BOTSIHLIX BOJH
Toxe pacrter ¢ ATHHOR BOMHLL, XOTg M HC TaK OLICTPO, Kak
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v AeKTpoMarHUTHIX BO1L Dypioe Mope BOBue HE LOXUHE Ha
ﬁpacnﬂylﬂ BOJHHUCTYIO UOBCPXHOCTE, B BHIAC ROTOPOH €ro Hao-
HramanT HA KApTHHAX 010 LORPLITO GECTOPAINUHO  PABO{H:-

conHbDIME  GeAnMH  IpedHsMp, SHATATCALHO GoJlee BBICOKHMH,

geM BROMIK. licnid Bl ofpaThTe CROC BHHMANNE Ha BEPNYIIHY
gaxoi-1unbyuh BOTHLT, Gausol K OANOMY H3 aTHX TPeOHCH, 1y
yBHAHTE, UTO 9T BCPXYILKY IBHIKETCA Topasio OucTpee rpedns,

' B ToM MecTe, rAe IAXOIUTCH rpedennh, COCHeIOoT0TEHO RAUD G -

qrec KOJAHTMCCTRO YHepraH, U yabaonetie IokasspaeT, 9T0 ara

YHCPTHA LepeapuracTea Meq€HHER, YeM COLPOLOIRIABLINE Ce
BOJIHLL,

§) obpamly Bame BHUMALHE LA OAHY 0COOCHHOCTE Halern
yepTewa, UMEenIIy© dyrmapMeHTaNbHOe 3HATEHUE. TLIHHa BOLHH
PN paBoa CHOPOCTH €€ paclLpocTpatel ON, YMHOMEION
4 0epuojl KOTeDuHHs; CIeIORATEILLEC UEPHOL Kojclanus pane:l

PN | i mgers
OTHOMEHH OTPEIROB Ho n3 wepTe:ka BHUHO, 4TO B

qHHA %—i: Huxorpa e . JIPERbINAeT OUPEACACHHOH Tpalldil,
Taic Kak P Bcerjga Jem#ar HUKE ppanofi 0K, CielloBaTens 1o
mepuo Kojefanus Halux 8O geerga  ocracres  MeHhile
HergoTopo copeqion  peauumdsl.  Hamfa  cpeia IpOHYCHAcT
TONLKO HOoACOAHUT Bhille ONTpeieRCHHO YacTOTH M He Hpo-
nyciaer Ooaee HUBKHX rro1edasIni. #

Tagam OGPU30M MBI BHIHM, TO apup, KOTOPLIA caM o crus
MOKET TMOPeUOCHTL  SHEpPrH#io  TOIBRKRO L0 CKOPOCTLIO ot
peNCACTBIE 1IPUCYTCTBHT WIBRTPATETIHEX sapAACE  uepexeapt
R CREPXAMCHEGPTHPYIOINGS COCTOMIRE K CTAUOBULCA cimt:ﬁﬂnmzf
cHYIKATE TepelaTidKoM dieprain o mGO0i CROPOCThIU, MeltiieH
CKOPOCTH  ¢peTa. ilpu CBOCH [epeMUIIKCIIH  DIEPUHA  CHilpo-
BOMLIACTCH 1IYIOM BONH, ONPEACHAIOTII pally anjeine <€ AL
Jgenus, KoToprie caxm uo cebe, pue TCX MOCL rAe HaxoiH e
[epeHOCHNasl AMI SHeprud, 06AaAI0T JTHOIL HeGOALION S
rueit.  [Ipg DTOM K&IIOR CROPOCTH IeBeUBIMmeHEg  aHeiui
COOTRETCTBYOT — Onpeieicumnas  Jannd  BoIHLU, goropan T
deunure, ueM Onierpee JBHACTeH aneprrd.  CHOpPOCTD Cliitx
nonil  BUATHTENBIO  OOABIMC  CHOPOCTH  DIeprii, prp e

HpOU3BCUEHNC DTHX ABYX REIUYII PABLUO  UBAJPATY pronith

3a MPRIRITAMHA 3ILEKTPOHA yes 1

PACTIPOCTPAHEHHUsT BONH  Tepe3  UACTLIH HEJHCLEPIUPYIOH A
adup. E

OnslTeLl, OIHCAAHLIE MU0 BuUIG, TMOKA3LIBAINT, YT0 HMEHHO
TaROe NOJAOIKeHne Bemedl M HMeeM B JJIeRTPOHe. JHeprud,
COCPEOTOYECHHAA B CAMOM OJCKTIDOHEe, ABHIKETCHA BMECTE C HEKO-
TOPLIM OYFOM BOJH 1O HAUpPaBieRU, HM OIDEAEeNsCMOMY.
[{ xonmy HacTosleh JaexiMH B Katecrse jo0asieHud IpRIO-
SKeI0 MATCMATHYeCKOe HCCAZOBAHNC BONPOCA O IpOXOKACHHH
BOJIIT  IEPC3  CREPXAUCLEPIrMpYIOINYIo  cpeay, IanOJHEHHYI
pIeKTpUUCCKUNY 3apsiamd. [ rmen 1loxaszaHo, 4TO MEWAY CKO-

POCTHIO QJEKTPOHA # U IAVHON BOJHB CONPOBMKAAIINHX €T0
BOJH 5 AOJIKHO UMCTh MECTO COOTHOUICLIHE .

- ]
;J.- rm———— T (:,rf!

rae (—TOCTOSANNAs, 8 & — CKOPOCTD ¢BeTa, 1. &, 3+ 1029 catjeen. 910
COOTHOUICH € fiLlJ0 B TOTHOCTH HOATHEpPMACHO OUbITAMH MOETO
china, kotopHil npu % == 1010 enfeex Hawen (/-—8,3 u, crefora-
Teuplo, h="1.8.1071° ¢y, Tar Kax 4acTOoTa HAIIYX BOTH, T. .
qUCJI0 WX HKoachaumuli B CEKYHIY, PaBHA

£
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— .._...'..__j.'_'é’
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f
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TO BapMiollblieg e 3la9YeHe eCTbh - - BIY B JAHHOM CIOy1de

1,05 . 1020,

o ha v e

MTak oacKTpoll Beger ce6a Tar, Kan eciu,0b OH OpPOXOZRI |
yepes arvochepy, HalOIHEeHHYO 2 CKTPAICCKUNHE 3apafast. _

BumcupiBeaeHHOC  BO33PEIIME ild  JGCKTPOU  TPHIHCHLALT
eMy AyalucTHYeckyio CrpykTypy. Oiia vacrs ero, B KOTOPON
COCPEANTONeHA VIeprus, IocTrpofla H3 3JIeRTDHICCIHX JTUH UV
CHT; TOPAR KAK ApYrad ,49acTe® mpegeTapineT c6O00 Uyr BOAM,
HAXOMAMUNCH B pe3oiance ¢ HICHTPORON H GIPEACISI0NHE ¢ro

NyTh. JTO upeacrapienne o0 viCKTPOLC TOPAIATCABHO COBUA-

I2eT ¢ TeM NpejcTaBJeHHeM O CTPYRTYpC CRETd, HOTOPOL # LI
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_Philosophical Magazine® sa oxrtaopn 1924 1 Cornacno n.
'leil;HBM‘f', cpeT, HOM00HO DACKTPOHY, Teme 00J31aeT AYaIH Ty
gecKoll ¢TPYRTYpoft. (7 OXHON CTOPOULL OIF MPEJCTABIIET CONG:
3AMKHYTO® BIERTPHYECKOS CHIA0BOE KOALIO, B KOTOPOM COCHE -
TOUeHA €r0o DIepPTHA; ¢ APYIOo# CTO[OHBI OH, KAK H 3EETpi,
COLPOBOMAALTCA CUCTEMOH BISKTPONArBUTHLIX  BOJH, hOl‘u}nm
caMi HC HMPIOT 3HEepTWH, & TONBKO OLUPCISAdIOT €€ myTh. i
NPHHEATH, YTO BTH BOIHLI HAXOJATCA B PE30HAHCE C HOJABNOM i
TG DHEPrHfd KOJRIA UPOMOPTIUONANIbHA TacloTC CBeTa, TO i
HAlHON CTPYKTYpPLI MOMHO OyJAeT BHIBCCTH CIHSACTBUA, HAXOIH-
Ju#ecA B COIVIACHU € 3aKOHOM H3nydelds I Tanxa. C apyrof
¢TOPOHBI, IPUHHMad TaKoe NpejcTapieline O CBCTE, MBI Cpisy
paGaBiHcMes OT BCEX BATPVIUEHHIN, CBA3AHHEIX € COTIACOBAHI N

3ICKTPHYECKUX CBOHCTB CBETA, HKOTOPHIC TpEOYIOT INd CBOLIG

ofbicHeHNd KOPpOYCKYIAPHON Teopud ¢ €ro ONTHYECHHMH CHitit-
CTBAMH, HAIpUMep ¢ fABJleHHeM WHTepepClUHH, TpedyIon Ly
BOJHOBOI Teopuu. B caMoM Jcie, HaliM DBOAHLT HCUBLITRIRGOT

OOIRYHYIO HUTepdepeHuHIo ¥ HAOpPABIMIOT OSHEPITHIO hdk  hid

B CBETJALIC TacTH HHTepepeHIHOHHOA KApTHHES.

ATOT AVAIH3M ABJAETCH He0ONOTUAMULIM CHSACTBHACH IIPEICT iti-
JElHA 0 ROFHOOODA3HOM pacHpOoCTpalelinn HHePrun Jepes biup,
NOCKOJABKY BCerja HYMHO pazrudarb Mediay nepenaTen ouerin
n paclpoctpanenuby BOJH. B caydae CBETOBHX BOJH 370 Lild-

THIHEe 3aTeMHAeTCA TeM (aKTOM, 4T0O CKOpOCTL Mepelavd sufp-

PHH  OKA3LBaeTCdA paBHOR CHOPOCTH PAaCHPOCTPALIEHHH  Bitill.
Takoe coBhajeHne ABAACTCH, O/HAKO, YHCTOH CAYYAHHOCTL:: —
Kar MBI BHICIM, SHEPIHs MOKel HepeABnrarheid ropasio Al
JeHHEee, 'TeM  BOJNEBL, TOIrAa /Jyaad3M CTaHOBHTCI COBEPLIECIifio

OIEBHIHEBIM. 13 ONTHILCKAX ABICIHMAX BOJHII HIPAIOT OCUOKHYID

POAb, © TOTOMY MBI ETIOJHC MOMEM OIpaHHIHUThRCH BOARGTOHN
Teopuedl: B HISKTPUUCCKUX KE ABIAEHHAX pPeyl HACT o DHCpIHE,
11 IOTOMY Hamubonec HMPHIOAHOM ARIHNETCST KOPOYCHYNAPHA 100"
DU, KOHUCHTPUPYOIAA BUAMAHAC A YACTHIAX HHEprih. i o-
BOPA O BOJNHAX, MLl TI01y'U3eNM BOJILORYIO TEODHIO, ronopst 00
) {IEPTHH — KOPIYCRYAApUYI Teopuo. Tawuy ofpascM ust:-H,;Li‘TiH

H3 BTHX TEOpHH OXBAaTHIBACT TOJBKO 4ACTh yeTHiion et
cTBUTCHLIQCTH, CTporo rosopgd, BO BCCX OITTIITCCRAX HHH:‘IHMK*"

TOYID T4K i€, Kaw JpH IBHEeIint DJASHTPHUICCHHUA A

=y t
b
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HATOAHLIX, Z- 1 J-AyUeii, MVIKUO LUPUHMNATE BO BHHAMaHHES H
qACTHNE A BOJIIH,

[[oBraAcHHE 9ACHTPOHA YHA3bLIBAET IIa TO, MTO OH ABHIAeTCH
B CBepXAHCIeprupymwcd cpexe. BozHuraeT BOUPOC: COCpe-
JOTOYeNa NI oFd Cpedd B HeNOCpPeICTBEHHON OJaM30CTH K DJEK-
TpONY, YTO MOINIO ObI OHTE, €CJAH ObI 3NE€KTPOH, 110J06HO ATOMY,
COCTOAN W3 eme 00Jce MCOJAKUX HJACKTPUIECRHUX YaCTHIL: HIH
cax aHUp UMeeT CTPYKTYpy Takoro poga. l{oHeaHo zasn 0OLIg-
HOrQ c¢Bera sQup HC ABISICTCA CBepsAHCHeprUpyr e cpe-
JIOH, HO 3TO HE 30aydT, 4TO Oif HC MOMKeT OBITL TaKOBOH JIId
roJchalMil Bo ¥UOro Tuead pas Oolee OLICTPLIX, TAK KAaK JHC-
HEpPCHSl 3aBUCHT OT 4AaCTOTH KoJeDaHUM. laKg, ranpuiep, CTCK/IO
e obaajaeTr Jucrepcuedl 10 OTHOWIEHUIO K AAMHHLIM HJIEKTPO-
MAFHHTHLIM BOJHaAM, yiioTpedadeMsln B GeclpoBOJORHON Tene-
rpagun, Tak Hax HepHOJ LoAcOaUMil NOCAeAHHX 3HAYUTENBHO
Goaplie mepuoja coOcTBeHUBIX KOJeDAIHE MoJenrylJ cTenja, U
8 TO HE BpeMst 0HO o00Jajpaer apucOepcHell N0 OTHOMEHHID
K BUAMMOMY CBETY, uepHoj KoaedaHu#l KOTOpROI'0 JuiOh Jie HAa
MIOrO OTAMYAeTCHA OT HepHoga coOcTBeHUBX KoaehaHui ATHX
MoJexya. ican crpykrypa sdupa Takona, 4TO [IepPHOA ero cOb-
CTBEHHMX KONEOAHINA 3HATHTENBHO MeHbIne, TeM Nephod Loc-
GaHnil ceera, U Bce e Golinime, Tey ﬂeppio,zx koJeOadnil DIeK-

'TPOHHLIX BOJH, TO OH MOKeT GHTh AUcCHEprHpYed cpesiol no

OTHOLICHHID K DJAEKTPOHHBEIM BOXHAM H He OHTH el HO OTHO-
HICHUI K CBETYV.

[locmorpry, KakuM ©OpasoM MOKHO OBLIO OBl CIBJaTH
BEIOOP MMy IOBYMH Bbli€ COPMYIMPOBAHHLIMI  BO3MOIK-
HOCTSIMU.

('OrnacHo UEepBONY IPeLloIOMeNIc CREPXAHCIEePIUPYIoia:
of0.1acTn cocpefoTodeHa BOAKM3IM JJEHTPOHE, W pas3mepnl e CoB-
NaJaloT ¢ pasMepaMd »JIeKTpoua. SHadcuHc, OOWTHO TIPUIHCH-

 BacvoOe puamMerpy aaextpena, €cth 1077 em, Jra BeJHYHHA e

ABJIeTCs  PE3yALTATOM  HEeNOoCpPeNCTBEHHLIX uzMepeunii, ona :
BRIYHCAASTCst U3 (DOPMYIL, KYJa BXOAAT HU3BECTHLIC HAM 3apHAT
M Macca anexrpotia. Deakasa cucrema, ¢ OJaJA10IAaA 3NEeKTPHYC-
CKAM 3apAajoM, ¢d/jajaer B CHJIY D70T0 4 H3BECTHOH MaCcCcoH

3Hayende KOTOPOH szaswent 0T KOHPHIYpPANRUH CHCTCMH. i

JONVeTHTL, 9T0 HAGKTPOH upeacrapiser coloil  zapameuuyo
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 qacea MOKOALIErOTs 9JeKTPoHa, a ¢-— CKOpOCTEH CBETH.
wHO BHMHCAHTH . TaKuM ITYTOM
6pui0 moLyueHo sHavenune 10777 . MLl BUACHH, YTO TR EB.ﬂH‘{_H A
HAXOZUTCA B CBA3H ¢ ONPEIEICHHHNH UPCACTARICLNANE O CIPYL-
Type DAEKTPONE — (QAKTHECCHA ﬂHHMGTpauB.ﬂef{Tpf}Hd HHHTO §-zt}
mepuia, Ecnu AaTh Apyryo KapTHHY oTOfl CTPYRTYPH, Hau;:;;;._-
Mep [PeAnoJoKurb, 9TO0 3JeKTPHIECKOE M0/1e ISKTPOHG pu
[peflelcHo BOXPYr HEro e pABHOMEPHO, a Gﬁqaﬂa‘err ,,Bhlf*_..;_:_i‘
gaMa®, TO MOMKIIO HOXYIUTL APYroe, Gojlee BRICOROC, 3HEi‘i1LEL,.f}
n1a 5TOro auamerpa. C Hameu TOHRd 3PEeHHII HEI.HSDJIB&. _Kd{“,i::j_h.«-
TepHOR JI7IA pasMepoB dIeKTPOHd ﬂBH}IETG}{ perniyHa ohpyarttfts-
el ero ceepXAMACIeprapyluen ofnacTa. ITY Beﬂuqﬂﬁ*{ :m-Io;m:@f
£OT# OH HOPHIIU3MTCARHO OUPEIeInTh n3 HGIIOG[JB,IILHBEEHH}}%
OTMBITOR, TIOXOOHLIX ONBITAM I'' . Toncouna Hal nnﬂyqelmfin
g paKTIMOHHLX KOJEL TTpil IPOXOKICHHHA 3Jmmp{rmon 1?%:1:9,3
TOUKAC MeTALMHATecKHAe JHCTRA. 3Hasg pagdycul  9THX Hmu
' MOJKHO ONpPEACHHTE ANUHY BOIULI BJIBHTp{fIIHle BOJII, Haxm-
Excs B Opejgejax CBepXIHMCITEprapyIolict 00.1aCTH, IfiHT{J}i?::_.-
peHUMT KOTOPHX U 00yCIOBAUBACT HGHBiIEHHe 1oJell. u ii}i
roro, 9T00 uHOTEPEepeHnud OBIIA 3aMETHOM, BJIEHEPDHHMH;:_.:', i
(OJKeH 3ARI0TATL B ce6c o Kpafiel Mepe He:mﬂbm‘ m
pona. COordacHo H3MepeUHsIM . . ToMcOHAE, aﬂeﬁ'lpiiiisa_fih
¢o ceopocThio B 1079 ¢ cer, COOTBEICTBYET AJAHHA #.DHHM.’.r’}.’l“f_j‘
gan & 7.8 10710 e, (C.1e;[0BaTeNbII0 JZHANMeT] nﬂepmpl_f_ineéu’f-\.l
pyomei odxacTH I10LHCH PABHATHCH CAMOC MEHLINCE lU1
7. e. UMETH slatelnfe JiIadureibHo Goabice, deMm TC 1#0 1}{;
HOTOPLIC HAKTCH oORIanof Teopuefi. Yuorpediaad MET—I‘(}G Um(i i{;;
JNEKTPOTE], MOMKHO TIOJAYIUTh ﬁ{}ﬂbrm:ﬁi JLIRERL BOJH; np;i:{;
OATIAKO, KOIAA ATHHR BOJHBEL ¢TALET DOABHIS ﬂﬂameTpﬂ,Fji:,,_jﬁ.t‘_m
puereprapyioneid odxsacTn v Hqu[pepeH (M OITHAas H?i]“i’[‘l-lr[-llf'l ,':Ef-.r::{;p-
OyaeT CACIATLCH pasMbltofl. OUBIT DORA3AT, 910 l.’nEJnI:If ;1;:;{{~
TAUKUA ¥ KOJey 11pouagaint ToILKG TONAd, KO cquou IL;
| TPOHOL AETdeTCH SAAYHTEALUO MEHDINC, gem 101¢exeon; a A0

rae ny
Orciofa, 3Has iy, € 1 ¢, MO
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BOJNHB! IHAYHTEILHO Ooapuic, yeMm 107% ex., Bo3uomHO, ogHaRO,
qTO [1A HTO PA3MBIBiLMe HHTeppepeHItur BAAAIOT ¥ MO00THLIe
LpUYAHEL

Xopoulo ogepIeHHue KOMbIA NONYIA0TCa LPH XANMRAX BOJAIL
B 107 cx; caegosaTenrd0 ZWAMETp cBepxaucueprupylomeit o6-
JACTH BO BCAKOM CJyTae He MeHbIe 3TOH BeAHTHHEL. JTOT
GHAKT BHOAIE MO 2T Ob1TH COMIACOBAH CO CBOHCTBAMU HICKTPOHA,
TAK KAk Henb3a 3alulBaTL, 970 9acToTa 3JIeHTPOHHALIX BOII
BeChMd BEJIHKA M 4TO AUCHEPrApyOuas clocobocTh 3AeKTpoHA
NPOABNACTC TOJBKO I0 OTHOWEHHI0 K O7EHbh GHICTPHM KoAe6a-
upad. llo ortmomenun ke 1 Oojdee HHIKMM 4YacTOTaM, CBEDX-
gacreprapyoiman o0JacTe MOKeT BecTH ¢eld KAk HOpManhHbIH
3P H, CICAOBATEARHO, He ORTL oOdapymenuofl. Tanum oGpasom
BOBCE JICYAHBATEIRHO, UTO H3Y4YCHHE 3JIEKTPOHHBIX BOJAM Jaer
IJIsI pasyMepos adekTpoua 00/€C BLICOKOE 31ladenue, 4eMm Apyrue
METOMKL.

Cpead v-aytueid, HCOYCKAEMLIX DATHOAKTHBHLIMM BEIECTBAMM,
UMEIOTCH TaKHe, HIAHLI BOTH KOTOPHIX CPaBHHMEL ¢ JJIHHAMH
9JIEKTPOIHLIX BOJH; OHH, OJHAKO, L€ CONPOBOKAAINTCHE 3IEKTPO-
gamy. Ecan crepxjiucidprapyoniee COCTOAHAE HMEETCS TONbKO
B TUHENOCPEICTBEHHOM COCBACTBE C 2IeKTPOHOM, TO CKOPOCTL
ATHX |-Iy9edl Aokmua OLIThL OTIHTHA OT CKOPOCTH 3JJICKTPOH-
HLIX BOJH, CCJIH Ke CBepX/HCOepPrupyiollasd Ccuoco0HOCTh AR-
agercd cBoificrBoy peero adpa, TO CKOpPOCTL vY-Ay4deldl JOMEKHHa
COBOAJATL €O CKOPOCTBIO 2JMCKTPOHULIX BOJI TOH e LIMHbLE
BOJAHBEL M cieoBaTeinbHo OuniTh 00Jbwe cropocTH creTa. JunHbi
BOMIT Y-JIYTel MOMKHO MU3MepPHTHh METOAOM, KOTOPBIH B DpHIIHUIE
COBlIafaer ¢ MCTOACM HaMepeHWdA 3JCKTPOHILIX JIUH BOJH, 9a-
CTOTI e y-nyucHl MOWHO oOIOpeieaurb, 3Had CROPOCTH BLIOHI-
BaeMBIX HMH U3 Metamios j-vacran, llpegnonaraa, [ro Bes
DHeprud {-ayveil TepexOIWT B 3-TACTHIE, MNOMHO OHpC/e-
JIATL 9Ty OUepraio [, & ¢ new U 4acToTy v M3 COOTHOUIEHH
hy==1[/, "HaTepecywiasr HaAc CLOpOCTL  pPacnipecTpaHeH:H
venyaeit panua v, Hsvepennsa i misl OYenk MECTHRHX -Jy4el
Ol mpousBemedul I{oBapHWOM, a vsMepeuust v-—J JIH-
CoM M CKuIlepoM. )T H3MepCinsl JOHA3AAM, 9TO 3IAYCHHS
kv pecpMa SIMBKKM K OOLIMHOMY 31@4eHno cropocTn csera. OT-
CIOJa MOMHO JAKJIOTATD, YTO CRepXAMCHCPrUpyemee cOCToAURE



286 R, K. TOMCOH 34 UPEREAAMHE 3JEETPOIA 787

TPGHOM H COUPOBOMKAAIONIHNK €0 BOJHAMM A0Jiked OLTh peso-
gadc. [INOyAse W oneprusa 9A6KTPOHA CBA3aNB NPOCTH MU COOTHO -
WelHiME ¢ TACTOTON BeAYVILMX BOJH: B goGapiedns A morKazaHo,
qTO SHEPIHA HIERTPOHA NPOUOPLUHOHANRIIA Y4CTOTE BOJH I YTO
gpoOn3BCACHUE HMOYALCA JASKTPOHA HA ero JWIMHY BOJHBI IO-
cTOAHNO. Orcwona caeIyeT, Y10 UMIOVALC H SHeprHsl JJIeKTpoua,
goJ00M10 €r0 YacToTaM M AAHIIAM BOJH, HE MOTYT NPHHRMATH JI0-
OpIX 3HAYEHHIT. BO3MOIKHBIC 3HAYENHA HANPHMED HMIYICA, BCET/IA
OTACNEHL APYT OT Apyra HOHETUEIMH HHTepBalaMH, TaK vTO
POCT KOJNMIECTBA IBIUKEIIHs] HIeT He HelpepuBsuo, a CHAYKaM,.
| Tagmx obOpazoM ML IPHXOLHM ILi C€BOGIO pPOJA KBAHTOBATIMIO
 MCKPUBATRCH TaK, KAK eCHH. Oul OHH OTTANLHBATHUCH OT wi: gouapdecTsa gsuwmenns. C wamel TOYKM 3peUHd, KEaHTOBAHNe
J‘I}Dllﬂ. Tak Kag EH&‘]DH B IlﬂltﬁBElT{}ﬂE‘ II[‘ID.}IDHT[UHHJI TORO. if fi&} ABJIACTCS CAeJCTBUEM H BHIDAMCHHEM OHPEﬂEHBIIIIDﬁ CTPYKTYPE!
RE/UK, TO »TO OTKJIOHEHHE JI0JHHO OHRITL OTeHb OONBIUHN, m- 9JeKTPOHA — TONBKO TAKHE ABHMKECHHA BO3MOKHBI, HJIH 110 Kpaii-
MCOede HAIpaBICHHA JIBMIKENHA y-JyYeli CBAANO C NOTep: Hed Mepe YCTOWYHBEI, KOTOPLIC IAXOAATCH B Pe30HAHCE € BHY-
HMOYABCA, HPHIEeH [0 3AK0HY COXPAHeHHS KOIMTeCTBa ABM:sb- TPHINCKTPOHHLMA KoJeGalInsvu.

HHST HMIIV.IBC, llﬂTepﬂHHHﬁ Ay4aMH, [epeXOART H DNCERT]H Y, i{a KAKYHO OLI TO'TKY 3PEHHA I CTATH 110 OTHOINSHHIO K CTPYK-
Mlacesl  JKeCcTRUX  y-Iydefl  cpasHUMEL ¢ MACCOH  JACKTPETA. TYpe QJIEKTPOHA, MBI NOTTH Hews0eKIl0 MpHAeM I IOpeAcTaBie-
CAeIOBATEILHO CTOJKIOREHHE MCMIY JY4YaMM H  OJEKTPO!I:M HAI0 © ero coOCTBEHHHX TepHojax Roxaetaunii. B camom

A e s

BIJIBBHHO II[JHG?TL[HHL”&[ cayoro J3JIeRTPpoH4, KMHA'e 1'OBOPH, i

 DJIGKTPOH ¢aM ,JOCTABAACT 113 cebsl pthap”.

Moo omnaaTs, 9To sdwpert CTOAKHOBEHUA C JIEKTHOlu
Oyaer MIA HTUX JRECTHUX v-aydeil 31aUATeNbHO HOALLIC, ¥y
,utd  cBeTa HA3meil 9JacTOTH. 13 camoM Jfe.dc, OO DTHOtHBll}*Eie_I
K y-Ay4aM JJICKTPOH  ARIAETCHA CBEePXAUCIE PIAPYIONEH 1+
noft. [loxasatenb MpEJIOMJACHHA B TAROH ClEeRe SHATHTCIL.:

MEHLIIe eJUMINATILI, iIAITPHNC], a5 TeX BOJIH, C KOTOPLIMU k¥~

| -
geao 1. ToMCOH, OH paBeH o . Fagam of0pasoM LPH  BX g

B 00JaCcTh. OKpPYHAKWYIO  JICKTPOH, II¥TL e AYTICH  ROMHT

MO0 VIIOAOGUTDL CTONKHOBEHHIO MEHAY HABYMA TeIaM@A C Moo Aele, KOrAa 3IEKTPON 1aXOM#TCA B paBHOBECHH, pacCHpeaCICHHC

CaMH OMHOU'O HOPIAKA BEAHYHHL], OIHO W3 HKOTOPBRIX Htpou-
aualLHo HaxonmrTed B monae. Ilpw Takoro poia CTOIKIIOBER:,
( Orga ONHO 43 Tel OTKIOHHeTCs Ha 3NAYHTeAbNBIH yrox, o
KOAIICECH TC0 MONYYAeT OT ABMIKYIEroca O0ILITI0E KOAMTEL By
aHeprHi. (JIefOBATCAbHN JHEPTHA JHeCTHHX v-nyYyeH JOJLRAR
Ipy  BX CTOJIKHOBENHA ¢ JJIeHTPOHAMHU JHAMHTEIBHO yMitiihe
MUTHCS, 4 VMEHLUIEHHC OLePrid DKBHBAICHTHO YMEHLINCHAR
90,6 TOTH. sMeneiie YacToThl LPH CTOJAKHOBEHMI HOCHT Hisbi:
e sdgerta HoMurToHA; W3 HAlNNX paccysAennil cuaeitet.

g10 »TOT afpert A0MmKeH ObITh 0COOCHHO BCAUK A e T AX
r-JIyTIei.

[IoCKOALKY DAEKTPOH HpeiCTaB e cO0O0I CIOHYI CRCTHY,
OCTONBEY Ol 00JaZaeT leJuIM PAAOM COOCTBEHUTIX peprion
coneGanmi, HCI0 DTHX LEpHOROB MOMET OBITL OTeHb 1RO,
OHH 00pA3YIOT P/ AHCKPETHHIX 3HANCLUY, KAUGOS I3 KOToDHIN
OTHeEHO OT CACAVIOIICIO HKOHCYHBRIM HHTEpBAJIONM. SH NS '=‘ew!:

TR RN

MOJKOT KOMCOATLCH B PAmTAdMHBLIX liepHojax, Ho He b MR
(pON3ROALIED BRGpaHioy lteproae. Lpu HTox Meny CaMuM

el

CUJIOBHIX JTHHHH OKDYIHAIIIEr0 €ro MICKTIPHYLCKOTO I0JA TAKOBO,
9TO 'O IIOTeHIIHaAbHASA JHEePTHA HMeeT MUIUMAJLHOE 3HaTeHHe.
Ecim »To pacupeieledne HapYIIATC, HAIPUMED BCIEACTRHE 11DO
Koncqeuya yYeped LoJaC OBICTPO JeTSNIEro KATOMUCTO Jyda, TO
BOBOE pPACOpEesCHCHHC YViKe He OVAET PABHOBCCHLIM H HA'TRET
Bopepmars Konebanust. llepnon orux xoneGaruit Gyger cpapnpm
B Tem RpexeHeM, KOTOpOe TpaTHT CBET Ha HOPOXOHIASHHE pac-
ETOACIAA, PABHOIC 110 BelHTHHe JWUUeHHLIM pa3McpayM »slek-
¥pOHA.

OLBIT DOKa3LIBAET, TTO DMIEKTPOHL OTKICHAITCH DO Jeii-
LTBHCM DJCKHTPUYCCLHHMX M MATHUTHLIX CHA. Tawk Kayg OyTh 3JCK-
TPOHOB OHpEACMseTC Il BOJHAMU, TO HPUXOAUTCS LPH3HATL, 9TO
®TH CHJIHl BAMSIIOT 1A HAupaBiSHHe pAclpoCTPatCHHs BOJH.
Hspectno, ato myTH creTORLIX NyYcii Beerna 0CTAIOTCA IPINMbLIMH
RAHNNY, 30 HCKIITCHHCM CyJas NIepeMennore noxasaTtes upe-
BOMIenm (alpyuNCep B MUPaske BCEPUBIEHHe AYIeldl 00 LACHiIerc;
€M, UTO BOZAYX Yy 3J€MJAM TOpAUee H HOTOMY MEHCE IPeJOoMIser,
BeM B mepxnnx cuosx armocdepnnd. llooromy pas saeKTpmuce-

Yarexn gusvernun nayie T, Y TEE. Huar, 5,
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n-t:ﬁ'::: M MaUHUTHBIE CHJALI MenfioT HAIDaBIeHHC aydelt, 3oy
OBH JeJalotT HowadTe b IIP~IOALICIIAH OKPYIRAIOMENT 3TCK Gy

caepx.Lucuepmpy!mueii cpeanl  BEA L0, MeHHOULHCH 41

rouni 1k roake. C mamed Jougn 3PCHMU BTOCO M UYIKUO Giiso
O 1ATE, TAK KAK MPCIOMTHOMAA CHOCOG.10CTL AATHON 0050y
3aBUCHT OT pacmpejsiendn B Heil JISRTPHYECKHX  Cheioy,
[ean 31eKTpoH yaadell OT APYruax 3ApHAmeuunX Ted, TO ¢ony.
JRAOLUEC €10 MHHKHA CIT PACHOI0KAIIN CHUMNETPU IO, WX CTO 50
;e 1o OHOft ¢TOpoHe, CKOJILLO 1A ApYIof, H NOKA3aTeIh . pe-
KOMICII HMEET OJAWHAKOBLIC 3Madeinsl Ka 00CHX CTOp.:ax.
[Tossaenn: 3apMKCHIICTO TeJa HApPYWIAET CHMMETPHI BG. 130
91eKTPONA: JUITHH CHI CTYiLaloTCA 1A OAHOH CTUPOIC, OCTI: i
spyryo. [Horaszarcasr NpeloNIeHUd b opyameil daer: roH
03MACTH 3aBUCUT OF 9MCAA CHIOBLIX JAHARH, NPOXOIALIAX ' 1e3
a1y obJacTh. Caelosar ALlo, OJarojapa U3INEHENo B pdo:pe-
AeTeldi CRAOBLIX JHRUI, BLI3BAMHONY MOABICHHEM 3aDf..al-
J1IOr0 TCJIA, noKa3aTeab MPEJOMAGHNA I OAHOI CTOPONE iek-
rpona JeNACTCI OTANYINM OT MOKA3ATEdd HpCaoMiciy- Ha
Apyroff ¢cropore. A 3TO B CBOI 09CDEAb BLISLIBACT OTHIOT :11HEC
nyTd BOJI TPM liepexode ¢ 0mofl CTOPOHbL ACKIPOUA Ha pJ-
ryio, OTWACHEUHC e BOMII BISICT 34 ¢000f1  LCKPIIBALIAEe
rpaetTopHid  aaexTpona. Martevarudecras TeOpH STOLO ad)-
gexra W J1Ha B A0daBiCHUM D, |

3 maeTosmedl A2EUMH I CTPeMAICA N0KA3aTh, KAKMM :pd-
Loov E1ABHO OTKPLITLIG CLOACTBA YAEKTPOHOB NpHBOAH™ HAL
ilt TOMY BLIBOJY, Y410 HIEKHTPOI He ABAACTCA KOHEUHO{l CTYIAUbD
‘5 CTPYKTYpe MATEpHi; YT0 Ol cay 0h.aalact cTpyKTypoii, G E‘IH
HOCTPOCH H3 eIue MeHLUIHX BISKTPHIECLiuX 38pAL0B. C 11033;.-_;_;“,'[{;
taKors poja gpeierapienif oraslaoch BOIMOMULIN 0011 11 dTh
geiapuo OTKpuIThie saABjendi. Pe3yiprarhl BLIECH3N0LC1iHOB
TEOpPHM B MUOTOM COBRAJUIGT ¢ peayabTatani, TOA7HIGHHME
myrem paspaloTKH LOBOI BOATOBOH  MEXAHMEN, OB HLeN
goropoit mul ofiazanu Jyn ne-bpoitaw, Upéauu:s=py
g ApYrHM. DTO coBlageunc rTeM 0o0jnee 3avewarelbno, o - 0be
BLINCHASGAHIILIe TEOPUH PC3KO padsusITCA XYL OT Jpyrd b ¢ NBIR
- eBoux acnonay. Teopua ne-bBpolaa HicaT YHMCTO MR
qO I, TCOPIT, HITOKENIAA NHOI Cerojiis, — TUHCTO {I‘!HL’.H'*?:.a'"-ff-iﬂi“
| xaparep. ¢ npirajxcs NOKRAIATE, T HOAABRTIO QTHPLITHE Fp0H-

!

“CTEA 9JICHTPOla alUaJordvnnr ToMY, UYTO MUl

a, 8, 1

Torga cupapeiidpLl TPH YpPaBHCIMA BUIA
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AMeeM B JPYTHX
oT/Aenax QuU3MKH, H JATH BMECTe € TeM KapTHHY CTPYKTYPH

9NeKTPOHa, KoTOopana 00LAcHada Oul 3TH CBOHCTRA.

WuTepecHo oTMeTHThL, YTO HPH TalkoM BIrAALC HA HJEKTPOH
ODUMCICHHC METOJ0B KAACCHUYCCHKON MeXAHHKU BeIET K pesylsb-
TATAM, KOTOPLIC PAHLUIE CUUTANMCH HCKNINIBTEeNbHON ocodeH-
HOCTHIO KBAHTOBOH Mexanaky. Orclofa, NHe KameTes, YOm0 Cue-
AATH TOT BBLIBOM, “ITO HECOXOAUMOCTB dTOr0 HOBOrO THIA MEXa-
NHUKHA CBAZala ¢ 0cO0MME CUeUHAILHLINE OpPeACTaBASBUAMH
O TWpUpPOLe IJICKTPOLIA.

QuLiTLl, ONHCAHIILE Moo, TOYHO TAy e, KaK onntel 5 B A-
cona H llenmecyena um [dosucona u Hwmepmepa o
OTPAMCHHAN HJACKTPOHOB 0T KpPHCTAAROR, OTHPLIBAIOT NoJe A1A
COBeDIIEHHO HOBBLIX Meciegopannii. byaem najeaTbesd, 9TO 9Th

gecaegoBaida TOMOryT MTaM paspeldTh TPOMaAHOIT BamHOCTH
BOLPOC O LpUpOAe 3AeKIpoHA, |

JoGapiaennme 4.

PicoproCTpPaEBLrHHEHE BO0JH B CBEPXAUCHEPITHP YOI & A

CPLEAE.

Ypauenns paclpoCTPAUCHHA BOJI “epes cpegy, CoLepira.

0§10 AACKTPHTIECKAC 3apHAL, IMIIYTCA cleayionumM ofpaso:

flycts X, Y, Z cyrh ROMOOUCHTLI DAEKTPHTECKONY CHILI,
KOMOOHMEUTLI MAarnuTHon cuau; ., %, #,-— HOOpou-

HATE JJCKTPUYCCIOrO 3apaiAda MACChI ] ¢ — CLOPOCTDH CBEeTA.

ok
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CTPOEHYE OPTAHUYUECKEX RPHUCTA/LIOB
Cap Y. I'. Bpen, Jondon?)

Mee e HYMKHO HAMOMMDAThL BaM, YTO OPradnTecKas. MoJge-
RYJQ ABISICTCA COEQHIEeNHEM PAABULIM o6pa3oM  Yriepo.:HLlx,
KYCJIOPOAHBIX H BOAOPOAHLIX ATOMOB, JIYIIbL B PEAKHX CAyHANX
€O BHAUYCHHEM aTOMOB KAKOro-AH0O0 APYIroro BHAA, He HNYIKHO
rOBOPHUTL TAKMKe M O TOM, 9I0 yraepoannil artoM Hrpaet mep-
BEHCTBYIOILYI} POIb B CTPOCHHH OPraHnIeckofl MOICKYABL.
RoavyecTBelino yraepo) npeitcrasiser cobofi He3navuTeILHYo
COCTABHAYIO TaCTE Jexad. [lonosuna p3secTHol HaM TacTa nauieil
IJIAHeTH COCTONT M3 RUCAOPOAa, I YeTBEPTh — H3 KLEMIH;
ANIOMAHHI COCTABAACT 2HAYUTENLUTIO JacTh ocTaminefica yer-
BEepTH. YIICpoA e CcOCTasjaseT JHMb JA0JM0 0pOIenTa Beefl
Semau. OJHano, ecJd paceMarpuBaTh OpPramddecKyio H3Ub
Ha Jese, TO yraepod okasuipaercs uvanfolee BAXHLIM H3 ECeX
IEMeNTOoB; o ABRIASTCA Ijaasiiof COCTABHOH 4YacTL0 HUBOH
npupoAsi. OTHOCUTENBHO CTPYKTYPLl YLAepoia HaM H3BecTHo,
4TO OH HMeeT fAp0, KoTopoe BecUT B 12 pas Goarvlie, yeM aIpo
BOAOPOAROLO aToMa, M 9T0 QUCJIO ATOMOR, COACPHAlINXCA B OQHOM
rpamme peca, Buipamaelca nudpofi 2>10°3, Mei gaaeM ganec, 910
AAPO yraepola HNEeT LOJAOKHTe bHLI 3apaf Takoit BeNHAHIILI,
910 TpedyeTea O 21ewTpouHOB Fui TOroe, 4todnl HelTpanusouBath
3apay A4pa CBA3AHHBLINY ¢ UUMH OTPUIATCIADHHMU 3apajavy.
Mur suaem Ttamse, 9ro 2 H3 OTUX QJIEKTPOHOR ABIAITCS Y[.€3-
BbIYAfiiIO0 MpOIHO CBASAMILINMY ¢ SIAPOM B HAXOAATCA, Reposii Lo,
0YeHL PJAJEKO Or Hero; aApyrde 4 3NMeKTpOHA YACPHMBAIOTCA
bonee ¢poGoAHO. ITH MOCAELUNE QACTO OTCYTCTLYIOT IPU HalMMX

) Jeruns w sl P s o a, quramgase 15 sapra 1923 ro1a, Iepenif
03I J23HUH, He ORIONEE  HOTOCPeTe  BREIOTY  OTHUCHIN § &0 TTPLiveTy,
onymei Led.





