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M dousukaxmu C. Y. Y, Tunrom H B, PuxrepoM npn spyuenni
nya HofescueKnx npemuil 3a sKCHEpPHMEHTaAbLHOE OTKpHITHE Tak
HA3BIBAEMOTrO  4apMOHHA, HAH oyapoBaHuoill vacrinw, cocTosuleit
H3 OHdPOBUHEOIO KBAPKA H €ro auNTHK3apKa.

3T0 OTHPLITHEe MOATEEPAHI0 NPaBilibHOCTh npeanoIoHcHus O
CYULecTBOBAHNE HPHELILINAABHO HOBOIO cemMa2ficTBRa HacTHIL.

bpoliepa  paceunTalia Ha yuTaTeaell, iHTepecyOWXcsS A0CTH=
WEHIWAMHE CoBpeMeHBO QUK.
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B. PHXTEP

Ot ¢ x ouaponanuio!
el

(3xkcne .L:,,:TL-! 1976—1976 rr.)

1. BEEQEHHE

. YIe MHOro JeT B (usike
10 HHUCTO CTOIbL CTPAHNHOIO H CO-
Heoridanuoro, Jecnrbio TisMi nosike B Moell rpynne Guiaa
2 BTOpas MacTHa W3 P-cenmeilcTna, 1 BO30VIKICHN® HaVvyHOil 06-
JCHHOCTH  YCInaoch. Joiroxsianioe OTKpLITHE vwe2o-#udyuds, cno-
COOHOTO VYKA3aTh NPABIIBULIA NYTh K MOHHMANNO NPHPOILI IICMEH-
Tap: YACTiHL, [OPOINTIO0 MOTOK TeopeTudeckux paloT, 3aTONHBIUHI
{ Il CICAYIOUCro roli.
RCHCPHMCHTL!, KOTODLIC s H MON KOJICCH BLINOTHILIH 32 IBa Yo-
13, NPOUIRUING NOCAe OTKPBLITHN W, NO3BOJILI, KAK 1 AyMAaw, BLIOPaTh
cpin conepHHYAIoUINX o0DBsCHeHHIT TO, ROTOPDOC SIBJACTCH, HO-BILTHMO-
MY, HPABILTLHBIM. Bor 06 atux IHCHOSPHMCHTAX 4 I XOUYy paccKkasars.
Buietprit nporpece 00yCI0BACH MOUWBIO TeXHEKH 3ACKTPOH-NO3HTPOHHLIX
BCTPCUIILIX NMYYKOB, [MO3TOMY 1 NOYY ONHCATL TaKIKe camy ary Te.\:um{y
H CKA3d4Tbh HEMHOI0o O MOCM VUACTHH B C¢ PA3BHTHIA

2. BCTPEYHDBIE MYYKMU

§l sakonunt csolo aumioMuyio pabory B Macca«
UYCCTCKOM TEXHOJOTHUECKOM HHCTHTYTE B 1956 r. n oceHbio
TOro e roia uauan pabortaTh B JlaGopartopuu dusnku
seicoknx suepruil (JI®BI) Crandopackoro yuusepcurera.
B 1o BpeMs Atensi B OCHOBHOM HHTEDECOBAJNO HCCJACI0BAHHE
cBOilCTB KBaHTOBOH zuackrpoaunamuku (K3O) B obaactu
GosbUIMX mepenay HMIY/IbCOB HJAH MaJwniX paccrosuuit, Hc-
X0aHbt mi1an Moero JkenepuyMenta no mnposepke K3 co-
cToAI B icioab3osanin 700 MsB-noro mnueiigoro ycexkopus
Teqan  3iexktponoB JIOBI  gas usyuenus snexTpoH-3liexs
TpoHHOro pacceanns. Bexope, 0oAHAKO, § HAYAA NOHIMATD,
YTO JPYTOi IKCHePHMEHT OyIeT MpPOLle TeXHHUECKI, 4 TaK-
Ke obecneudt Gosaee rAyO0OKyIo (XOTbh U HECKOIBLKO HHYIO)
nposepky KI. B teuwenne mepsoro roia Mocii padornt B
JIGBY 51 BLIMOJHHA 3TOT 3KCHEPHMEHT — HCc/eJoBaHHe
(GoTOpOKACHHA 3JACKTPOH-NIO3HTPOHHLIX MNap, B KOTOPOM
OlHa 13 YaCTHI HCOycKaeTcsd noJ OodblIuM yrioMm. B atoM

"Burton Richter, From the Psi to Charm— The Experi-
ments of 1975 and 1976. Nobel Lecture. December 11, 1976, in: Les
Prix Nobel en 1976, Stockholm, 1977, pp. 42—74, Tlepeson M. M. Ca-
BHLKOTO.

Baprou Puxtep paGoraer s Craudopackom yuusepcutere, Kaau-
opuun, CUIA,
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IKCOEPUMENTE VAAT0Ch VCTAHOBUTL CHpaBeltnnocTh K3
BILIOTh [0 paccrosuiii nopaaka 10-13 cwm,

a) SNeKTPOH-JACKTPOHHME  HAKOMMTCALHBIE  KOJDbIA
Crangopna — Npuncrona. B 1957 r. uuesn sxcmepuMeHTa
M0 3JICKTPOL-2JICKTPONIHOMY DACCCAHND BO3POIIAACh, 1O
B cywectsenno muoit  ¢opse. 3To  Npous3oiuao, Koria
O'Hua ns TlpusncTonckors ynnpepeiTeTa BBICTYNI € He-
O(HUUEANBHLIM OPELT0KEeHECM 0 mocTpoiike B JIPBD cu-
CTCMB  KOJCI B ()OpMe BOCBMCPKH, KOTOpPLIC MOLAN Ol
HaKamIHBaTL NYy4YKH 3JICKTPOHOB, PA3OTHAHHEIX BO BCTpeu-
HLIX Hanpasiennax po suepruil 500 MsB. B pamkax storo
ni1ana Jauneidulii yckoputean JI®BI poamxen Owin cay-
HITh HHKCKTOPOM 14sf KOJiell, a NYYKH 3JCKTPOHOB CTa.l-
KiiBa.aick Oul B npsyoll cexuing, odmell a8 o6ouX KoJell.
Leas O'Hnua coctoaaa He TOIBKO B ACMOHCTPAIII pe-
aJbHOCTH BCTPEUYHLIX MYUKOB, HO Il B OCYULECTBJAEHIH 3JCK-
TPOH-3/ICKTPOHHOTO paccesHis NPl IHEPTHsX, KOTOPLIC 3Ha-
UHTEJILHO pacWupuin Oni obaacts npuMenumoctn K31,

LennocTs Takoro IxcuepHMEHTa Ha BCTPEUHBLIX NMyukax
¢ mo,iHoil sHeprueii B cucteme uentpa macc 1000 M3B 6ui-
Ja ropasio GoJblie, 4eM B caydyae MOCH RepBOHAUAILHOI
nien o e~e~-paccesinny, rac Aqad nposepku K3 Gulaa 1o-
cTynua animb sueprus 50 MsB. Tax uro, xorna O'Hun no-
NPOCHT MEHA Yy4acTBOBaThL B 3TOil paGoTe, s MPHHAI Mpe-
JOKEHIC C SHTY3HA3MOM H CTad OJ1HOBPEMEHHO «YCKOpIL-
TCIBUIHKOM» i 3KcnepuMenrtatopoM. C  gByMa Apyrumu
yuactuukamu, BapGepom n Cerrensmanom, mul B 1958 r.
B3fIHCh 34 NOCTPOIIKY MEPBOr0 HAKOMITCALUOrO KO.bLA,
C najeX10fl rola uepes TPH NOJAYMITL NEpHLIE 3KCHEpH-
MeNTaJbHble pesydstatel. Ha camom jgene 3Tu pesvastatel
OBLTH MOJNYHEHLI TOALKO Yepes ceMb JeT, TaK KakK Hpel-
CTOAJ0 elle MHOrOe [OHATL B NOBEACHHH NYYKOB B HaKO-
MHTENBLHLIX KOJbLUAX; HO TO, UTQ MBI V3HAJil 32 3TO [0+
roe H YacTo NOJHOC Pd304apPOBalUAMII BPCMSA, OTKPLIIO HO-
BYIO 00J1aCTb B HCCJAGLOBAHHI 3JICMCHTaPHBIX uacTHIL 2,

6) Mowment, korpa npuuiio nouumanue. [lozsoanTe MHe
81cChb #a MHHYTY OTBJCULCS, UTOOLI pacCcKas’aTh O Beluax
TeopeTHueckoro xapaxrepa. B 1959 r., xoraa paGora nagx
cosaanueM Kodsel B JIPBI maa ceonm uepemom, s nbl-
—_—

2 Pasmmie OCHOB TCXHHKI BECTPCHUHLIX  OYUKOB IO B Pa3nbBiX
crpaiax. Ipynnu Ammana po ®packatn u Byaxepa s Hosocudupexe
B TE Jamackue AHH, TaK Ke Kak H Mul, BeJH HEJETKY10 DOPbG}’ AJ51

TPEONOARHNA  TeXHOAOrHYecKHX npoaes M HecTadmibloOcTell  nyuka,
KOTOPLIM, Kasajochk, He OGyjaeT Kouua.
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TaJCs HAYUHTLCA BLIMHCAATL CEUCHNS B pamxax K3/ nonx
PYKOBOICTBOM cT3n(OpACKOro TeopeTika Buepkena. Onna
I3 3daiav, NPeITOKCHHBIX Mue Bbhepkenow, 3aKJi0yanaco
B BLUTHCJCHIN CCUCHHS DOMKICHHA NAPH TOUCUHHX YaCcTHIL
C HyJaeBbM cmutoMm (Gosonon) B SJCKTPOH-TIO3HTPOHHOI
annuruasun. 5 npoaeaaa sty BLIUHCACHIS, HO MEHSI CMy-
a1 1ot (akT, uTO, HAaCKOALKO GRLIO II3BCCTHO, HHKaKNX

‘TOUCHHBIX GO30HOB He CYILECTBOBAIO. Exnncreentanivu Go-

SOHAMH C HYJACBEIM CIIHHOM, O KOTODHIX s 3HaJa, Obl1n m-Me-
3OHLI, HO CH.IbHbIe B3aHMOJICHCTBHA, B KOTOPBIX YYacTBYIOT
STH YACTHULL, UPHIABAIH HM KOHEYHBIE pasyepol. $I mo-
HAN, UTO IS y4eTa 3THX KOHCYHBIX pasMepoB B ceuenne
AO-UKHA BONTH CTPYKTypuaa QyHKuWius yactiun. Crpyk-
TVpHas Gynxwis nuona Moraa 6o Guth U3Mepena B 3Kcle-
PHMCHTE O DOAICHHIO NHOKHLIX Nap p ete - aHHHTITA LN,
Boaee toro, CTpYKTYpa ai0boii CIILHOB3AaNMOARIICTBY IOLLCHT
dacTilsl (aapoHa) MorIa Obl GbiTh vlpejiesena MpH H3Me-
PeHHY CeUeHHS Te POMKICHHS B evem-aunnrnasauuy. Her co-
MHEHUI, YTO MEOI'HE MOHNMAaI 3TO I paublle, HO peulicHHe
IpHILIO KO MHe Kak o03apcHile n TBEPAO HANPABHJO [0
IyTH, PHBCAIUCMY, HAKOHCI, B 3TOT 3a.l,

B) JAEKTPOH-NO3HTPOHHAS atiHuruasuua. O ceaA3n Mex-
AV eteT-aHHUrRASHel o 41poHaMH CTOHMT CKas3aTb 3/ech
nourpoluee, Tak Kak oia OyacT 3annMarn LEHTPAaJIbHOE Me-
CTO B KCICPUMCHTANBHMX PE3VJ/ILTATAX, O KOTOPBIX f pac-
Ckaxy nosie. Poxienne woBbX wacruy s IJICKTPOH-TIO3 H~
TPOHRLIX CTOJKHOBCUISAX — [poLece OuYeHb npocToil, U 4
Cro Beceria mpeicrasistl ceGe B BHIe CAeAVIoUlel HauBHOM
kapruuku. Cam mpomece anmurmasumm Momer 1IPOH30IITH
TOILKO IPH CTOJKHOBEHHH MACTHUB H aHTHYACTHLB. O
nier B ase craaun: 1) Yacruua u dHTHUACTHLIA CJHBAaIOT-
CH, M BCe CBONCTBA, NO3BOJSIOMINE Iix pPa3anuuTh, Hede-
3aior. Ha kparkuii Mur nopomxaaercs Kpoleuuslit (Gaiipdoa
C KOTGCCALHOR TTOTHOCTBIO 3HEPIHH H TOUHO onpe1eaeH-
HLIMIL KBAHTOBHMH uncaami: J#C =]-—— pgee OCTATbHBIE
KBAHTOBBIC UHCA4, CKIAZBIBASCh, B3aHMHEO VHHUTOKAI0TCSL,
2) 3arem sHEeprus, 3akMouCHHAs BHYTPpH (alipGoaa, BHOBB
MaTcplaanayerca B J100VIo KoMOHHaLHIO POMIEHHLIX ya-
CTHL, yAOBJETBOPRIOIYIO CHEAVILUM VCIOBHAM: a) nosmas
Macca pOXACHHLIX YaCTHU He NpPCBLIIACT neprun aiip-
Goaa; 0) KpauToBLie umcna neeil CHCTEMD! YacTHL COBMa-
AAI0T ¢ KBAHTOBLIMH uncaaMu paiipGosa. Orpanuuenus na
OTIACIbULIC YACTHIB, COCTABAAIOMIIE KOHEYHne cocrosiie,
OTCYTCTBYIOT, Kacasich TOJALKO BCell CHCTEMBI Kax Le1oro,
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OGpasopanne ¢aiipGora, T. e. BHPTYadLHOro (ortona
B TIPOMEKYTOUHOM COCTOSIHHIL €T~ -AHHUTHJASLNIH, OMHCHI-
Baerca KOOI — reopuell, npejackasaHius KoTopoil 10 CHX
Nop TOATBEePIKAAJICE BCCMII 3KCICPHMEHTAJIBHEIMI TpO-
pepkaMi. - Tak Kak MBI TeM caMBIM ToHHMaeM srtan |
(poacaenne ¢aiipéosa), MBI, B CYUIHOCTH, HCHOJB3VEM H3-
BECTHOE fBJeHHe ete -auHUTHIALNT A5 HCCICAOBaHLA He-
H3BECTHEIN aIPOHOB, TOPOKACHHBIX Ha 3Tapme 2 npouecca.
Hawe nessanne, Takum o0pasoM, CBOAHICH K CTPYKTYDE
aJpoHoB B KONEYHOM COCTOSHHII I K B32IMOICIICTBHAM B
KOHCYHOM COCTOMHII MEHIY HacTHLAMI, POXKICHHLIMI
noGauzoct  Apyr ot apyra. I xore 37O  Heznanue
W BeANKO, OHO TOpasjlo MEHble, ueM B cJayuac J1060To
ApYyToro Ipollecca pOodJAeHHS uyacTiiu. Ksautosole uncaa
KOHCUYHOTO COCTOSIHIS TIpH ete -aHHUTHAAMINL T0CTaTOUHO
npoctel, 4ToOB HAaACATLCA BLIUICIHTEL HX B HaLIlX Teope-
THUECKHX MOJeJfX. DTO PE3KO NPOTHBOPEUNT, HanpuMep,
CHTYAUHHI B aAPOH-aAPOHHEIX CTOJTKHOBCHHSX TIPH BRICOKIX
SHEPrHAX, TAe MOTYT YUacTBOBAThL MHOTO COCTOfANIII € pasd«
HLIMH YTJIOBLIMH MOMEHTAMH, Ka:K710e 13 KOTOPBIX JOJMHO
OBITL BBLIUIICIEHO.

r) JIeKTPOH-MO3UTPOHHBIE  HAKOMHTEALHbIE  KOJIbUA
CITUP. B 1961 r., noxa paforta Hal1 e-e~- KOJbIAMH B
JPBI maa ceouM uepenoM, f Hauaa piecre ¢ PurcoM u3
Craudopaa paboTaTh Hajl NpelInapiTeIbHBIM TPOECKTOM
€7eT-HaKOMHTCJALHLIX Kogden Joapuiero pasmepa. B 1963 r.
g nepewen u3 JIPBD s Crandopackuil wentp auneiinoro
yexopureas (CJIAK) u oprannsosaa HeGOJLUIVIO TPYONY
JL18 3apepUICHNsl MPOCKTHPOBaliisl ete™-KoJCl. B TpockTe
6oia BmOpana suepriigs 3 I'sB aaa xamiaoro nyuka. Co-
cTapJeqiic NPeiBApPHTEILHOTO MPEeATOoXCHIA N0 3TOM Ma-
wine Opl10 3apeplueno B 1964 r., a 8 1965 r. noanoc ogu-
LajgbHoe Npelioxente OLLIO NMPCICTABICHO HA PACCMOT-
pennc Koxncenu no aromuoii sueprun CHIA.

3arey caezonaT NPHMEPHO NMATHJACTHHI NepHol Xo na-
nata (HHAHCHPOBEHUA DPCALIOMEHHOTO NPOEKTa. 3a 3710
BPCMS IPyTie, TPYONBL YOCAILINCH B TOM, 4YTO TeXlHKa
BCTPCUHBIX et -NyUKOB 00721aST OOJIBUINMI BO3MOZNKHO-
CTAMH, 1I Hayadach pa3paloTKa HCCKOIBKHNX APYTHX 1071006-
HLIX TpoeKkToB. MBI PeBHHBO CJA€INIH 34 3TOM JCSTE1h
HOCTBIO, TPYAINIICE HAJ YJIVUIMICHHEM HAUICTO COOCTBCHIO-
ro MpOCKTa i CTapaJilch BOCHPHHATEL BCE XOPOIUile ILICH,
BosHuKaioue y aApvriy. Hakouen, B 1970 r. nauatocs ¢its
HaHCHpoOBaHue COKPALICHHOIO BapianTa HAaUCro IpocKTa
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no1 unassannem CIIHP (SPEAR — Crandopackue a:1ex-
TPOH-NIOSHTPOHHLIC ANNHIIIALNOHELIE Kodbla (1o aHrdi.),
ML Habpocnauch Ha paboTy n cvieqn OCYLICCTBITEL TC-
CTPOIIKY B PEKORAHOE BpeMs — BCero 3a 2] Mecdall 0T Ha-
Yaia paboT a0 mepsLix co0uiTHii B CTAIKIBAIOULIXCA TV U~
Kax.

Hakonureaphrie koasua CITHP sannaior YacTb 00uib-
WO SKCIEPHMEHTATLHOI MIOMAIKE B KOHie TPEeXKIT0MeT-
poBoro amHeiiHoro yckoputeass CJIAKa., Cxeia MaWIHL
npupeicia Ha puc. 1. Ilosntpoue, a azartem ICKTPOHLE
BIPBLICKHBAIOTCA KOPOTKHMH HMOVIALCAMH (KakKAblil nepes
CBOC TJeU0 MAarHHTHOTO HHIKEKUHOHHOTO KaHana B hap-
Me Oyksbl V) B koasuo CITHPa. Hakomienuie VUKL, 10
CYWIECTBY, COCTOSIT H3 OAHOTO KOPOTKOro CTYCTKA YacCTii
KaKIOr0 COpTa, I 3TN CTVCTKI CTAJKHBAIOTCH TOJbKO B
HENTPAJIBHLIX TOYKAX ABYX MPSMOTHHCHHBIX 06JacTCil B2a11s
MOIE/iCTBIA, HAXOAAUINXCH Ha NPOTHBOMOJ0MKHEIX YUaCT«
Kax Maumninol. C noMOWbBIO Creuna pHbix (PORVCHPVIOUINX
MaruliToB NonepevHoe ceueHNe Nyuykos B 9THX ABYX TOUKaX
B3aiMOJICIICTBIA AedaeTcsl MadnM. Ha 2amotdeniie KO.Ibia
SJAEKTPOHAMII H MO3HTPOHAMH TpebveTes o0LIuINo BpeMs
nopsika 15—30 munyr, B To Bpeyss kax NepHOALL MOayYye-
HIif MaHHBIX MEXKAY ABYMS NOCICAOBATCALILIMI 3aM0THo-
HIMI ATATCA 0K0J0 ABYN uacos. UTeOum BpeMs usni
NyuKosn GBLT0 TAKHM GOABLINM, HCOONOIIMO NOAACPIKIBATE
B BARVYMHOI KaMepe AaBicHUC 0K0I0 5-]10-° TOp. Jiep-
THIO B ciicreate dentpa mace (CLM) ete=-ciucTeMs MOK-
HO MeHATh ¢T 2,6 10 8 I'sB. AMownoers PaaHOYACTOTHLIX
rencpaTopos, Heo0XoauMas 118 KOMACHCALHI noTeps Ha
CHHXDOTPOHROC H3TyueHnue, ROXoAHT Ao 300 kBT Opi pa-
boTe ¢ MaKCUMaIBLION 3HCpruci. OFBOM, TAC OPOHCXOIAT
€*e~-CTO.IKHOBEHNS, Mad H XOpoio onpededaer: (6,-o, -
*0,=0,1-0,01-5 cM?), yTo mpeacramasier Godbme v100-
CTBA 151 ACTEKTHROBAIII.

A) Marmutnbii netekrop «Mapk-I», TToxa CIIHP cue
HAXQIIICA B CTAANH MPOCKTHPOBAHNS, MBI AVvMadu Takie
Halx TeM, Kak OyZeT BHIAICTh IKCMEPIMEHTATLHAS veTa-
HOBKA 11 MOAYUSHNA Ha HeM (UIMUCCKUX PO3VILTATOB.
B npeaaomennn 1965 r. My onncadn asa PasIHUNLIX Tuna
ACTCKTOPOB: MePBHIT — HEMaTHHTHEIT ACTEKTOD, CHOCOGHEIT
HIMEDATH TOJIBKO MIOKCCTBEHHOCTH I VIVIOBBIE DACHpPEle-
JICHI HACTHL 1f 10BOJBHO rpy6o HX HACHTHGHINPOBATH!
BTOPOIl — MarHHTHBIT J1eTeKTOp, KOTOPLIT Mor O goGa«
BHTb K 3THM BO3MOSHOCTSAM €lIe H TOUHOE H3MEDEHIe HM-

9
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Puc. 1. Cxema naronuteaphuix koden CITHP

nyancoe. Korna s 1969 r. nmepsble pe3yabTaTel C HAKOMMU-
teabnux koden AJOHE Bo @packaru (Hraansj noxasa-
N, UTO @]pois pO:KAanuch Oosee HHTEHCHBHO, YGM OXKH-
Ja70Ch, 8 pelin, uTo OyAeT OueHb BAXKHO y3HATh O KO-
HeuHnlx cocrtosiinsx 0GoJblie, 4eM 3TO MOMHO CLesiaTb ¢
NOMOUILIO HEMATHHTHOrG ACTEKTOPA.

CroJKHyBlIKCL, TAKUM o0pasoM, ¢ 3ajladeil, 3aK1104aB-
weit noctpoiiky e ToabKo camoro CIIMPa, no u cwmg
GOJILUIOrD 1 CJA0MHOro MATHHTHOTO JAeTeKTopa, # Hauad
ocosznapaTh 10T Qakr, uro mos rpynna s CJIAKe «orky-
cHJIa KyCOK», KOTOpBII OHa He B COCTOSIHHH K4aK CaelyeT
«MDOMEBATDH®, U HAUaJ TONHCKH BO3MOMKHLIX COTPYIHIIKOB.
Bcekope K uaM npucoeanunmics rpynns Ilepaa ns CJIAKa
n Yunoscxoro, IoasaraGepa n Tpuaaunra ua JlaGopato-
pun us. Jloypenca B Bepran (JIBJI) Kanudopuniickorg
vanpepcurera. JloGasounan paGouast cnia BKiouana ¢u-
BHKOB, CTYAGHTOB-/HMIOMHIKOB, HHIKEHEPOB, MpOrpaMMi-
¢ToB I Texuukos, Mos rpynma oTpeuasna 3a NMOCTPOHKY
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Puc. 2. Bux marunthoro jfetextopa «Mapx-I»

CITHPa . 3a BHyTpennuii c¢J10il MarHHTHOTO JeTekTopa, a
HAlUN COTPYAHHKH CO34@BajH OCHOBHYIO 4acCTh YCTPOiicTBa
HACHTHQUKALNN YacTHI H Aeaaau GoJbiyio uacTh pabo-
Thl NPOTPAMMICTOB, HEOOXOAHMOI A HAaXOMKACHHS Tpe-
KOB H PEKOHCTPYKUHH COOBLITHIT.

OTH COBMECTHBIC YCHJHsSI NPHBCAH K CO3AAHHIO MATHHT-
Horo Jlerektopa «Mapk-l», cxemaTtuuecku nokazaunoro Ha
puc. 2. Maruut gerektopa «Mapk-l» co3naer cosenoms
AanpHoe noJe, COOCHOE C NyuyKaMH, ¢ HAlpSKCHHOCTHIO
oxoso 4 KI'c BO BceM o0beMe no/isi, pPaBHOM NPUMCPHO
20 v3. Yacruupl, yaaasiounecs B paguagbHOM Hanpap.ics
HHIL OT TOUYKH B3aHMOACHCTBHS INYUKOB, NPOXOAAT TOCJEC4
HOBATC.IBHO HUCPe3 CJACAVIOULHC 3J€MEHTbI! BAKYVYMHYIO Kas
MCpy MNy4Ka; TPHTTEPHBIT CueTynk; 16 KOHUCHTPHUYCCKHX
UHJIHHAPOB, COCTOSALIHX H3 MAarHHTOCTPHKLIHOHHBIX MPOBO+
JOUHEIX HCKPOBBLIX Kamep, KOTOpble Aal0T HHPOPpMaunio o
Tpeke, HEOOXOAHMYIO JUISl H3MCPCHUS HMEYVALCA; 48 1HIH -
APHUYCCKH DACNOJOKCHHBIX CUHHTH/IIATOPOB, paloTalouiHx
OJHOBPEMCHHO KaK TPHITED H KaK BPEMA-NPOJETHBIC CUET+
YHKH; aJAI0MHHIEBYIO MAarHiTHYIO OOMOTKY TOJLIHNOI B 014
HY PaAHalHOHHYIO JTHHY; 24 WIVIHHAPHUECKH PacHoI0KCH«
HBIX CBHHIOBBIX CUHHTH/IISIHHOHHGIX CYCTUHKA [OJHOTO
norJomeH s JuIs HICHTH(GHKAUHN 3deKTponos; 20-cM e«
Jie3HBIe IJIHTHL MAarHHTHOTO 3KpPaHa H, HakoHel, AOTOJHHa
TeJNBHbIT HAa0Op NMJAOCKHX HCKPOBBIX KaMep AT OTJe/cHHSA
MIOOHOB OT aApoHOB,
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Maruntauii 1erexop «Mapk-I» Guin rotos x paGorte B
1

theppase 1973 r. O cennio 1977 r. on OvieT 3aMcHEH Ha
CITIPe verporietsoM  «Mapk-1l», Kotopoe B wenoM eMmy
aHaIOrMYHO, HO COJCPIKHT HECKOJIBKO BAHBIX yCOBEpUICH-
crpopannit. Oanaxo paGota camoro «Mapk-I» oTMmeucHa
00 IbIIHM KOJIUSCTEOM SIPKHX (BU3HUECKIX Pe3yJbTATOB.

3. MPEALUECTBYIOLLME
SHCTIEPMMEHTANLHEIE PEIVIILTATHI

[lcpea Tem Kak Hauarhb pacckas o OyTH, Bedy-
HICM OT 1p-4aCTHLBl K 0YapOoBaHUIO, s XoTea Onl KOPOTKO
OMUCATL CUTYALNIO, KOTOPasl CJI0MKILIACL HeNOCPEICTBCHHO
nepel OTKpBITHEM HoswX uactii, Ocxosnas Memaydapon-
Had koudepeHUls no (u3HKe BeICOKHX auepruit 1974 r. co-
crosilack B Jlonzone, B mione. $ caenan powntan na Jlou-
ACHCKOIl KoudepeHli, B KOTOPOM MONLITAJICS MOABECTH
HTOT BteMy, UTO OBLLTO H3BECTHO K TOMY BDEMeHH O pOXK-
JeHin aapoHoB B eYeT-aHHUTHAAUHN. Ita uHdOpMaunsd
(cM. puc. 3) morpelyer HEKOTOPHIX OOBACHEHHIT.

a) OrHowenie ceyeHuil poKAeHus aAPOHOB M MIOOH-
Heix nap. Mamepeuns npoiecca ete~— aJpOHBI MOM(HO HC-
MOCPEACTBCHHO NPEACTaBHTL B BHAe rpadrka, HA KOTOpPOM
OTJIOM(CHO CCUCHUC pPOMNACHHA aAPOHOB MJA PasIMUHBIX
CLUM-3nepruil B cucreme ete~. o nprunnaM, KOTopnle o
O00BACHIO MO3XKCe, CTAJ0 ODUENPHHATHM 3AMEHATH Ha Ta-
KHX rpa(pHKax ceuelie poxKAeHUA aJAPOHOB CJAELYIOUHM OT-
HOUICHHEM:

R— celenne npoilecca (’+E,’—_.._»E'lilp()ilhl

- (1)

HMyeuio 370 OTHOWEHIC # MPHBEAEHO [HJs  Pa3JIiHuHBIX
sneprift 8 CLUM ua puc. 3. HMcropuyeckn neppuie uamepe-
Hist sestiiinel £ Obwiin caeaadsl Ha kouabiax AJOHE Bo
®packari; OHH 3aHHMAIOT HU3KOIHCPIETHUECKYIO 4YacTb
rpadnxa u gaior Las R uetepsan <l —okoso 6. 3a wumu
NOC/AeA0BaMN ABd BAMKHBIX H3MepeHH: R, CAeJaHHBIX H4
HaKOMHUTCABHBIX KOJBIAX, CO3/AHHBIX MYTEM MEPEeCTPOiiku
KemOpumkekoro anextponsoro ycxopireas (K3¥) s Tap-
Bapic; usmepents na KOV aaan snauenuss R oxoso 5 npn
Ecum, pasnoii 4 I'sB 0 R=6 npu 5 I'sB. [lepebie 3Kcme-
puMenTaabibie  pesdyabTatel  onwita CJIAK—JIBJI  ua
CI1IHPe 3anmofHHAH  NPOMEKYTKH  MeXIYy MaHHBIMH
AJOHE u K3V cornacosannniM olpa3oM, T. e. MOX0ikKe,
yro gaudple CITMPa rmagko smucaduch Kak B BbICOKO-,
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Pic. 3. Oriowenne R no cocTofmmo Ha  HIOdb
1974 r. :

TaK U B AH3KOIHeprernyeckie Aanune AJOHE u KDV,
Ecan HeRIiounTh 3KemepuMenTadbuple TOUKH npn caMBX-
IH3KIX SHEPTHAX, TO o0llas KapTHia, KaK BHIHC 13 pic. 3,
COCTONT B TOM, 4TO R, MO-BHANMOMY, IIaBHO pacieT oOT,
BO3MOIO, 2 no 6 mpu yeeanucuun Ecnm o 2 1o 5 T'sB.

0) Teopernueckne mpeackaszanus. Ha Toit mme Jlouiomn-
cxoil kongepennun 1974 r. 3aauc (LEPH) noasca utor
HAWNM 3HAHUAM O Jpolecce ete™— aAPOHLI ¢ TOUKH 3pe«
nus teopnu, M B 3ToM cayuac GbLic ropasno VAcOHEE Bui
PazaTh NPCACKA3aHisg MHOTHX Pas3JHuyHBLIX TCOPHIl HE Hea
NOCPEICTBLHNO B TePMIHAX CCUEHHS DPOMKICHUSI aXPOHOB,
a Yepe3 CTHOWICHNC aJApoHLI/MICOHHBIEe napel R, HaunbGoaca
IHPOKO NpH3NaHHAA B TO BpPEMS TEOPHT aJpPOHOB Tipeds
ckasmizana, u4to R=2, no teopuit 6x10 MHOro. Ilo3Boans
T€ MHEe 3TO MPOIEMOHCTPHPOBATh, BocnpoHsmeas Tabr. I,
BKIIOUSHHYI0 DIJIHCOM B €TI0 JOHIOHCKHI ACRIal, COACD4
JFKaBUIMI CBOAKY NPeJCKa3sLIBAEMEIX 3HaueHnil R, - :
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Kak suaso u3 Talanubl, 5TH NPEACKa3aHus MPOCTHpa-
muco ot 0,36 o ©© M paBajgH MHOMCECTBO pasHblX 3Haue-
HIif B 9TOM HHTepBaJe,

$I mpusesn ary tabanuy, uto0bl NOKAa3aTh, UTO MOJQNKEe-

TaGawuna 1

3HavueHHsa R u3 pokraaa daauca
Ha Jloupouckoil Kotdepenunn 1974 r.

R Monens
0,36 Ksapkn, csazatinbie no Bere—Coanurepy
2 ; z
—-—3 Kpapku T'enn-Mauna—Ilgeiira
0,69 OGoGuieHHas BEKTOPHAS NOMHHAUTHOCTD
1 CocTaBHLle KBapxi
i0 . -
Eg Ksapku Tean-Manna—Lseitra u ouzposaune
2 LpeTnie kBapkn
253 OGo0wennas BEKTOpHAA AOMUHAHTHOCTH
2—5 To xe
1
3 —-3-- [seTnble ouwapopaliiLie KBApKH
4 Kpapxn Xaan—Hamoy
5,7+0,9 [Huyposast aHOMajaus H p-AOMHHAHTHOCTE
9 -
5,8 ig’s [Inyposas anoMaaHA 1 g-10MHHAHTHOCTD
s
6 Kpapxku Xana—Hawu0y u oyaposaune
6,69—7,77 Hapywennan macmTaluas HHBAapHANTHOCTD
B Kpapxn Tatn
82 Mryposas anoMadia H €-A0MHHAHTHOCTD
9 [pasirtaunuonsos o0pesanue, yHEBEPCAILHOCTD
9 Hapymwennaa macwraGuas HEBapHAHTHOCTb
16 SUXSU 2
ﬁ_ 1 KaauGposounsie Teopiu
0 3 SUm:‘(SU;;
500 Koapxu ¢ Goaslunyu z
70383 (IIpunreposckne KBapku
00 Beckoneunioe uicao napronos
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nie nea geroM 1974 r. Guito kpaiine sanyrauumu, [Tpuum«
Ha 3TOro Jnexana B CKYAHOCTH ete~-JauubiX W B TOM, YTO
Wi B 0HOil o0JacTH (U3NKN YacTHI He NOABILIOCD VKa-
3aHIIT HAa NPaBHALICE HKANpaBJICHHEC moHcKa., Pazraixa
Oblcta mpaAMo «3a Gomkafimi VIVICM», HO caM 3TOT «yroas
ORAZAICH TOBOPOTOM COBCPUICIHHO HECHKILIAHDBIM,

4. W-YACTHUBI

a) WMupunu y-pezcnancos. 1a pue. 4 noxkazauo
ceuactnne poxacuna ajapounon s CI1HPe B takom MaciitaGe, B
KOTOpOM BCe ZalifiLic MOXKIO HanecTH Ha oand rpadux. Ha
PHCYHEE SIBHBIM 00pasoM ZOMMHHDYIOT rHraHTCKIe peso-
hancnple miki b u P, M3 ucxaiounreabroll V30CTH NIKOB
CACAYCT, 4TO 3TH 1Ba COCTOSHHSL OYEHL JOJTrOXKIBYIIHE,
UTO ABJACTCA OCHOBHBIM COOOPAXKEHHEM, HCKJIIOUAIOMINM
IX omicanne J10Goil H3 pasee YCHCLWHLIX MoOIeaeil aiapoH-
HOll cTpyKTyphl. Ha puc. 5 nokasaup Y- 0 P -NMHKH B 0UeHb
CHJBHO pacTsHyTOM MacwTabe SHEpruii, a Takike X (op-
Ma, H3MCPCHHAS AJ4 TPCX PasJaHUHLIX MO pachaja: ;

P, $'—anpousl, P, P —ptp- 0 P, $ = ete,

M3 pucynka suano, uto SKCOCPHMEHTAILHBIE IHPHHBL - H
Y’'-THKOB coctaBasioT oko1o 2 n 3 MsB COOTBETCTBEHHO,
ST HaGa01aeMble WHPHHB HMEIOT Kak pas Ty BeJHuHHY,
KOTOPYIO MOXKHO 0XHAATh OT HensGexHoro pasbpoca 3mep-
T, CYUICCTBYIOMEro B CAMHX 3JCKTPOHHOM H MTO3HTPOH=
HOM NyuKax, OTKYyla CJe1yeT, 4TO HCTHHHbIC WIHPHHBI 060«
HX COCTOSHHHl JOMAKHBI GbiTb MHOrO Melblie. MeTHHHBIG
WIPHEEL MOTYT GBITH TOUHO ONpejeeHbl W3 MIoLlaxeii, 32«
KMOUCHILIX N0 MIKAMH Ha PUC, 5, 0 12l0TCS CJACAVIOUIHM
BLIpAAKCHHEM!

fo.dE=%CB BT, @)
Tl ; — CCUCHHE PONACHHST KOHCUHOrO COCTOSINNS i) B, —
OTHOCHTC/]bHASL BEPOATHOCTL TEPEXeia B 3TO COCTOSIHHES
B, —orHocuteannas BeposiTIOCTD nepexoga B ete~; M -—
macca cocroanud u I'—cro nosnas wupuna. Anasus mes
CKOJIDKO  yCJOXHACTCA  pajiHalNOHHLIMH MONPABKaMi, HO
MoOKeT OLITh IPOBEJCH H AaeT
Iy =69+13 k3B, T, =225+56 k3B, (3)

IIupunsl, KOTOPLIC 0XKHAANNCh GLI, Oyab P-uacTHULI 0GB«
HBIMH aJ1pOHAMH, COCTaBasIOT okoao 200 ux maccsl. Ta«
KM 00pa3oM, HOBLIC COCTOAHHSI B HECKOJIBKO ThLICSY pas
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y#e Tex, KOTOPHX MOxHO ObLi1o OBl 0:KILIaTh Ha OCHOBE
O0LICTIPIHHATON MO,

0) Ksantoseie uncaa -uactuu. Ilpeanosaraiocs, uto
KBAHTOBBIC YIICJIA HOBBIX W-COCTOAHHIT pasum JP¢ =1—,
TdK KaK OHU HEMOCPEACTBCHHO DOMNIAMNCL B ete-aHiliri-
JAUHI M TAKXKE B CHJIY PABEHCTBA OTHOCHTEILIBIX BCPOAT-
HocTell nX pacmaja ua pt n p-. OIHAKO B CTOIL 1HOBOM
ABACHHIL MOXKHO OXHA4Tb UCTO YrOAHO, T2K UTO 3TO Hpels
TOMOMCHHE HYMKAAJ0Ch B MOATBep:IeHHl. B uacruoctn,
OAHa H3 MONBITOK HHTEePHpeTalii YP-4acTHI 3aKTI0UATACh
B NPCAMNOJ0KEHIH 00 HX CBA3H ¢ THOOTETHUYCCKHM MpoMe-
HYTOUHLIM BEKTOPHBIM (030110M, vacTHuell, KOTOPoil ¢ Jap-
HIIX IOp NPHIOHCBIBAJMAChL DOMb NCPEeHOCUlKa cI1admy ciul.
Takoe otozaecTBACHHC NO3BOANAO OB Y-uacTHUAM GbITb
cMecbio coctosinuit ¢ J ¢ =1—— n 1-*. D1 KsanToBHlE UlCa
Jla MOXKHO OBHApYKUTL MO nurepdgepenunionnonMy sdihexry
M1y pOZKIACHHEM MIOOHHBIX Nap B mpeiegax Niuka i BHe
€ro, TaK KaK O COCTOSIHHH BO BTOPOM CTV4YZC U3BECTHO,
UTO OHO ABJSCTCS UHCTLIM cocToadueM 1=, LEcau HoBble
HaCTHLDL TOKE HMEIOT KBauToBble uHcaa 17—, to unrepde-
PCHLIA J0IKHA HMCTb MECTO W AaBaTh ABA 3aMETHHIX 3d-
(heKTa: MagcHLKUIT NPOBAT B CEYCHHN MEePCH MIKOM U SCHO
BUANMBIH CABUT NOJOMKCHIA NHKA OTHOCHTEILHO HAGMIO0-
JA4eMOoro B alAPOHHLIX KaHajdax. KpoMe TOro, MOKHO Oils
natb, uto mgi00af npuMech 1+ NPOSABHTCA KAK acHMMET-
pus prepel—nasal B Ha6.11012€MOM YIVIOBOM pacnpeie-
JenHu. ITOT ananiu3d 0Ll NpoiedaH, KAK TOJbKO Mo~
JOCh JOCTATOYHOC KOJAHUECTRO JdaHHBIX. Kak Buino u3
puc. 6, omunaemolit HuTepdepeHLIIOHHDI s¢dext Obin
ACHCTBHTEbIO HAOMIOACH, B TO e BPeMf HHKaKOIl yrio-
BOil acummerpun He Obwio oGHapyixeno. Taxnu o0paszon,
GBliI0 TBEP10 YCTAHOBJIEHO, UTO 00a W-COCTOAHHA IMCIOT
] PC =1 :

B) Moant pacnama y-uactuu. Mpl Takme u3ywnai Muo-
ro Moi pacnmaia Y u §’. B s70it patore Guin0 BamKEO pas-
JHYATH OPAMbIC DACHATHBIC NPOLECCH 1 DACHALHBIC PO~
liecchl «BTOPOFO MOPSIAKA», UTO HATIOCTPHPYETCA DHC. 7,
Ha stoMm prcyhke mokasansl caelyloliie npomneces:

a) ete~—y—1p — aapousl (npsMoii pacnai)

Sl (3J1CKTPOMATHUTHDIE |
pacmajsl BTOPOro (4)
nopsaka)

B mpoueccax «0» n «B» aiApOHEI Il MIOOHHLIC MapHl PONK-
AAIOTCA BHPTYA/LHLIMH (DOTOHAMH TOYHO 1d4KHM JKe - 00-

1670—2 17

6) e-.Le“_,'\‘i—.‘ll‘. — Y — &]JIPOHLL
B) e+e——»v—*1b — y — pipT
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koria ofa cocTof-
PC
% unsg umewor J U=
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PA30M, KaK 3TO NPOHCXONNT H NPH HEPC3CHAHCHLIX 3HCP-
ruax. Ecan 0w nabaiodacMbic a/1pOHB pOXAalHCh TOJb-
KO MOCPCACTBOM 2JCKTPOMArHHTHOTO pacnaia BTOPOro mo-
psaaKa, OTHOWICHITE DOMACHHS E]fl[)OHOD K MIOOHNBINM {TapaM
R 0o Oul OAHHAKOBHIM B npefenax pezouadcholl obaa-
cri it BHe ce. B nawem cayuae 3TO OTHIOAL He Tak, M0=
ckoabky R muoro Ooanue B pesonadchoil  ofaactn, ueM
pre e, i P 1 P’ IMeloT NpAMble aAponHbie MOAL pacha-
pa. g @ ou " Cuiao usMepeno O0JbIIE OTHOCHTEIhHBIX
BepOATHOCTEIT pacnajia Mo KOHKPETHBLIM a/ipOHHBIM  Kana-
JgaM, ueM Jast mo0plx Ipyrux vacton, Muorue w3 uux npeit-
CTapas0T HHTCPCC TOJBKO 119 CACHUHAJHCTOB, HO HCKOTO-
pLic MIOro pacckasatn HaM o y-vactnnax. Tak kak »aek-
TPOMATHUTHLIC PACTAAbL BTOPOrQ NOPAAKA TAKKE YCI0HK-
HAIOT 9TH HCCJACA0BANNS, ONAThL HAAO CPABHHBATBL POIKIC-
HHE MIOOHHBIX HAP H POMKJICHHC KOHKPETHBIX aJpPOHHLIN CO-
cTosHiil B Npeierax M pHe pesonancuoll  obaactu. Ha
puc. 8 MoKasano Takoe CpaBHEHHE JAf PA3HBIX YHCEI MHO-
1o B KoHeunom cocrosuui. Jlasi ueTHwX uucen nnoxos
JIMeeTCsd COMIacHe ¢ 9JeKTPOMATHHTHLIMI pacnagaMy BTO-:
poOTo HOPS/Ka, & PACHaiAbl Hd HEUCTHOE HHCIO HIOHOB pe3-
13
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Ko ycuaennl. M3 pauubix pug-
HO, 4TO P-pacnaisl NOJUHHA-
I0TCA OlpeLe eHHOMY NpaBH-
Ay otbopa (coxpanenue G-
YETHOCTH), KOTOPOE, KaK H3-
BCCTHO, YOpaB/sieT IOBEjC-
HHEM TOJbKO aJpOHOB, OTKY-
Ad CJIeAyeT, 4TO U caMa -
YACTHIA — a/IPOH.
Cymecrsyior onpegene-
HBlE MO/IBL pacnaja, KoTopee,
Oyayun oOHapymens, 1ai0T
UETKY10 Ha(opMaunio ob n3o-
cunne Y-uacrnu. TakumMp Mo-
JaMH ABASIOTCA
P B —tnnPAA, pp. (5)
Kaxaas us stux mop Gpuia
B HEHCTBHTEILHOCTH Hab10-
NI€Ha, YTO MO3BOJIHJIO yCTaHO-

BHTH KBAHTOBELIC YyHcaa
4[5 —0-1— npg ofeux
UACTHIL.

oy o

=" Adgotis
7~
AN
s
pt
ﬁ)>w]i ‘
WYY
s
Piic. 7. ®@eiinManosckite  aunar-
paMMLt - as pomAeHHst Y wu
UpAMOro  pacnaja B aipoin

(@), smextpomaruntuOro paciua-

A2 BTOPOro Mnopsijika B aApoHbl

(0), anexTpomarunTHOoro pacna-

1a BTOpOro nopsjaka Ha ptp—
(a)

r) Mouck ppyrux yskux pesomancos. 3acrasiss HaKo-

OHTENbHbIE
paboTarh B «CKaHHpPYIOWEM»
) peXuMe, Mbl CMOTJH npose-

CTH CHCTCMATHYCCKHIl MNOHCK

=3
-

Koasua CITHUP

8 §§: APYTHX O4eHb Y3KHX P-n01006-
vles | HbIX  DE30HAHCOB, KOTOpbIe

‘335"\5&:35‘ MOTMIH  OLl  CYIIECTBOBATD,
gl B stom ckaHupyiomen pexKi-
f}% K Me KOJBLO moc/de 3anoJHe-
) HHA HacTpaypaeTcsi Ha Ha-
g

2
‘“""F“”"+"'
0 T T 5.5
7R e de
2tta) FEte)
iecoruanteie pagnadi

Puc. 8. Otuouenue ceucHui

poskien#a aapoHoB H prp—

B Inpeiesax H BHE Y-peso-

Hajlca B 3aBHCHMOCTH OT

HHC/IA T-ME30HOB B KOHeY-
i HOM COCTOSIHHY

YaJbHYI0 3HEPrHIO CKaHHpye-
MOl  olJaacry,

MunyTty-ase

HAET MOJIyyeHHe NAaHHBIX; 3a-
TEM 3HEPris B KOJblLE ype-
JHUHBAETCS  NPHMEPHO Ha
I MsB; BHoBb uger noJyue-
HHE NaHHBIX # T. 1. Ha puc. 9
[IOK3a3aH pe3yabTaT TaKoro
CKAHHPOBAHHA  OT  9Hepritii
oxoJsio 3,2 10 8 I'aB B cucre-

Me LeHTpa Mace,
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Hiukak#x CTATHCTHUECKH 3HAYHMEIX TMHKOB (Kpome %'),
HailleHHOro NPH TIEPBOM CKaHHPOBAaHHH) B ITOM TMOHCKE
obnapy:xeno He Obl10, HO cKasaHHoe Hyxjaaercd B ABYX
saMeuannax. IlepBoe COCTONT B TOM, 4TO Tpelesay 4YyBCTs
BHTEJLHOCTH TAKOro MOHCKA OTBEUAlOT DE30HAHCH, Y KOs
TOPHIX NpPOH3BEJEHNE CEYeHHS HA LIHPHHY COCTABIAET OT
5 no 109% Ttakoro npousselenns And \p. BO-BTOPHIX, 3TOT
KOHKDETHBIIl METO/] TMOHCKa YyBCTBHTENEH TOJBLKO K HCKIIO-
yrTebHO Y3KNM pesonascaM THma ¢ u ¢, Jlpyrne, ropass
no Gosee WHPOKHe pe3oHaHcHl OBVIH HalileHbl Ha CI1HPe,
H Mbl CKODO YBHAMM, KaK 3TH Ha TEpBHIil B3TJIA1 COBCEM
HHBIE COCTOSIHHA BOHCANHCh B 00LIYIO KapTHHY.

5. NPOMEMYTOYHBIE COCTOAHNMA

a) Pagmaunonnne nepexoan. CyuiecTByioT H
Apyrie HOBbIC COCTOSIHHS, KOTOpPbIe CBA3AHL! C 1P 1 P, HO
He POMAZIOTCS HENOCPEACTBEHHO B e"eT-aHHUTHIAWHH, a
Ha6.1101a10TCsl CPeiH MPOAYKTOB pacnaja o6enx p-uacTuil.
ToyHec TOBOPS, 9TH HOBLIE COCTOfIHNS POXKAAIOTCS, KOraa
Y nai  pacnajaercs, ucnyckas y-KBaHT:
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NeTaaLioro CKaHH-
p(’ll")[ﬂl}!, HU.'I:.-"-ICH'
HLIC HAMH OpH [O-
HCKC JIPYFHX  \P-110-
NOGHLIX COCTOSHHUI




P HAH P — Y4 IPOMCIKYTOUHOE COCTOR I, (6)
B sxenepuyenre orueranno Hal/1101a10Ch N0 MeHbIIel Mes
pe uetuipe (BO3MONHO, NATH) MPOMEIKYTOUHBIX COCTOAHN,
BOSHHKAIOWIIX 0100HLIM 00pa3oi,

IMepsoe rtakoe maGmonciie Gui1o CACTAHO B COBMECT=
HOM  MeXIyHaporioM 3kcmepuMente Ha ICKTDPOH-TIO3 M-
TPOHULIX HAKOMHTCILHBIX Kodbuax JJOPHC Jabopartopun
I23H B TFaméypre. 1o coctoanue Gul10 Hassano P, , a
€ro Macca OKaszajiach paBHOII npuseptro 3500 MsB. 3ta
e IpyNa B COTPYAHHUECTBC ¢ ApyToil rpynmoii, paGoraio-
weit B 133U, nozxke OGHAPYIKIIA CBHACTEIBCTBO BO3MO3Ka
HOTO CYLIeCTBOBAHNA APYTOro COCTOSHNS, KOTOpOe OHH Ha-
3Bamn X, ¢ Maccolt okomo 1800 MsB. I'pynna CJIAK—
JIBJT na CIIHPe yeranosnaa Haamune coctofuuil ¢ mac-
camu npiyepuo 3415, 3450 u 3550 MsB, a Takxe noATBep-
OHJ1a Hajanyde cocrosuus 3500 MaB, naiizenuoro g 3311,
Mu nenoabzosan OYKBY % 149 06o3naucuus COCTOAIL LIS
C Maccoil, Temameii Mexay P (3095) Y’ (3684)

Bor xpartkas csoaka stux HOBBIX COCTOSIHII;
P (3684) —y+5 (3550),

P (3684) —y+y (3500) nman P,

¥ (3684) —y+y (3455),
P (3684) —y+y (3415),
¥ (3095) —y+y (2800) (noxa HaIeKHO HE VCTaHOB/ICHO),

G) Tpu meropa nowucka. Tpu wmeroia, xotopbie Mu ic-
noansosanan na CITHPe aaa noucka stux IDOMEHYTOUHDIX
COCTOSIHII, CXeMaTHUeCKH nsobpamens ua puc. 10. Bo
BCEX CAYHafX HAKOMITEJbHDBIE KOJIbUA HACTPOCHHI Ha IHep-
raro B CLM 3684 M3sB, ncobxoaumo xis PEe30HaNCHOrD
posxacuust . B mepsom Merone (pue. 10, a) ¥ nepexo-
AUT B MPOMEIKYTOUHOC COCTOsIHIE, A 3aTeM B 1, HCIYCKAas
Y-KBAHT, M, HaKouel, | pacnalaercss, ckaxeM, Ha ntu,
Mioonnast napa, a Tarke oimm min oda ¢GoToua perucr-
PHPYIOTCA. ITOT METOX Hemoab3opadces B 193U npu no-
neke cocrodtiia 3500 MsB u wautedi rpynnoit s CJIAKe
IpH NOATBEPAKACHIN 3TOrO COCTONNNS, B Haiuel YCTaHOBKE
na CITHPe unoraa cayuaéres Tak, 4To oarn ns V-KBAHTOB
KOHBCPTUPYIOT B e¥e~ 10 monalanus s TPCKOBOUYBCTBIH-
TeNbHYI0 00.,1aCTh 1eTEKTOPd. TO MO3BOAALT OYCHD TOUHO
HIMEDHTD SHCPrifi0 KOWBEPTHDPOBABIIETO Y-KBAHTA, U, 00b-
CAUHIB 3TY HHOOPMALHIO ¢ H3MEPCHHBIM HMIOYIBLCAMY KO-
HCUHBIX M¥U~, MOKIO HEOLHO3HAYHO (B CMbicae ABY X
@JIbTEPHATHBR) ONPCACTHTD MACCY NPOMEKYTOUHOTO COCTOS-
HiA. Heolnosnaunocts BOHIKACT 13 TOro, YTO Mbl He 3HAa-
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7 ) Adgonst

x

Puc. 10. CxeMbl Tpex MeTOZOB NOHCKA Y3KHX NPOMEXYTOUHEIX CO-
CTOAHHI

eM TOYHO, MEepBBli HJIH BTOPOIl y-KBAHT pacnmajHoro kacs
xana 0w 3aperncrpuponan. Ee MoxHo paspewnts, HaGpas
uypeao coOwiTHIL, JocTaTouHoe, 4TOOb ONpENeslTh, Kakoe
npeanosoxenne npuBOAHT K Gonee y3KOMy MHKY B Mace
cosoM pacnpefeneni. (ITHK, CBA3aHHBII CO BTOPBLIMH Y=
kpautaMmi, Oymer pacwiipen H3-3a jonaep-sddexra, Tak
KaK 3TH y-KBaHTbl HCOYCKAIOTCA JABHXKYLIHMCA HCTOUHH=
koM.) Ha puc., 11 nokasann ajbTepHaTHiRHLIE peuwenns ¢
MaJoil u OGosplioii Maccofl ais nauleil craructHku. Pucy-
HOK $ICHO CBHIETEJLCTBYET O CYILECTBOBAHHH COCTOSIHHUIL
¢ Maccami okoqo 3,45, 3,5 u 3,65 ['aB.

BTOpOii H3 HCMO/B30BAHHBIX HAMH METO/108 MOHCKa (CM.
puc, 10, 6) 3araiouaeTcs B H3MEPCHUH HMIYJILCOB d/1pO-
HOB B KOHEUHOM COCTOSIHII H BOCCTAHOBJCHHH MacCChl [pO-
Me:kyTounoro cocrosnuss, Ha puc. 12 mokasann Apa cay-
yasi, B KOTOpHX 3 dexTuBHas Macca aipoHOB B KOHEUHOM
COCTOSINHH YypaBHOBELICHA HYJeBOoil HCuesHyBuIei Maccoil
(1. e. y-kpautoMm). B cayuae, Koraa AETEKTHPYIOTCS UCTbI-
pe m-Mesona, NukH Halaiofalotes npu 3,4, 3,0 3,55 I'aB.
HaoGopoT, ABYXHNHOHHBI HII IByXKaoHuolil cayuail moxa-
anBaeT TOJABKO OAHH OTueTaAlsHil nHK npu 3,4 3B, momer
GuTb, ¢ HaMeKoM Ha uro-To npu 3,55 ['sB. Hannuue apyx-
NHOHHBIX HJAH ABYXKAOHHLIX MOJ pacnaja rosopHuT O TOM,
YyTO KBAHTOBBIE YlCJa PAacCMaTpUBaeMblX COCTOSHHIT 10.1-
KHB ObiTh Han 07+, nau 2+,

B Tperhem merone nowucka (cm. puc. 10, 8) merektipy-
eTcsl TOIBKO OMHH y-KBauT. Hasmuie MOHO3IHEPreTHUCCKOIT
JAHHHN B CHEKTPe y-KBAHTOB CHIHanu3nposaso 6ol 0 pajnas
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Puc. 11. Y—y-1anime ¢ BLICOKHM pazpemenien. Cryllendsi yKassipaioT
10 Kpaiiicli MCPe Ha TPH HPOMCKKYTOUILIX COCTOHHIA
Pue. 12, Hupapuanrias macca vikasannux AIPOHHEIX KOHCUHBIX COCTOSI-
Wi, OIHO 13 KOTOPLIX HE BIIHO ila NPSALIYIIEM PHCYHKe

LHOHHOM TEPEeX0/IC HEeMOCPEJCTBEHHO B HEKOTOPOE NpOMes
KYTOUHO® coOCTOsHIe. B Hawem JeTeKTope 3TOT MeTox
TPYAHO NMPHMEHHTR H3-3a CJ0MHLIX (DONOBBLIX YCJAOBHII, HO
Mbl CYMEqH OOHAPYXHThL NPAMON palHallHOHHBI Nepexon
B cocroqnne 3,4 I'sB. Jlpyras sxkcnepiMeHtanbHas rpynna,
paGoratomas na CITHPe (coTpyanuuecTso yHHBEPCHTETOB
Mspuaenna, Ilpuncrona, Tlasnu, Crsupopaa u Cau-Hdue-
ro), cy™ena, ucnoap3ys Gosiee TOHKYIO CHCTEMY JCTeKTH-«
posanusi, 0GHAPVKHTD HECKOJBKO TaKHX paAHAlHOHIBIX
MepeNoJIOB H H3MCPHTh HX OTHOCHTCILHBIE BEPOATHOCTH.

[Tonsoast uTor, MOMHO CKa3aTh, YTO 3TH HCCJACIOBAHHS
npusesn K obHnapy:KeHHio elie ueTnipex (coctosHue 2800
M3B noka noa coMuenueM) HOBBIX TPOMEXYTOUHBIX CO-
CTOSIHI, KaK/10e H3 KOTOPBIX CBA3aHO ¢ HCXOAHBIMH Y N
Y’ onepauueii sapazosoro conpsixkenns ¢ C= +1.

6. MOJHLIE CEYEHMA
M BONEE LUMPOKME COCTOAHHSA

a) Moanwvie ceuenun. o cux nop Hauwe o6ecy:k-
IneHue npouecca etveT— aJpOHB KacaJoch B OCHOBHOM
ABYX Wp-4acTHL, KOTOPbLIC POMKIAIOTCA HEIOCPEICTBCHHO
B ete-aHHMTHJISILHY, [ NPOMCHKYTOUNBIX COCTOSHHIH, KOTO-
pbie He POAIAIOTCS HEeNOCPLACTBEHHO, a MOABJASIOTCH TOJb=
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KO cpean NpoAyKTtos pacmaga ¢ u . Tenmeps nopa oGpa-
THTBCS K OoJsice oOlIeli KapTiiHe PO:KJACHHS aJPOHOB i MO»
CMOTpETh, UTO €lle MOMHO H3 Hee y3HATh.

Ha puc. 4 Opio nplBeleHOo IOJHOE ceueHne mpouecca
ete—— azponnl BO BCceM mnanasone ameprnii 8 CLM, no-
crynupix na CIIHMPe. Ha pucynke IOMIHHIPOBA/IH Pe30+
HaHCHbe THKH P u A/, a 0 NOBEIEHHH ceuenus BHE 3THX
MUKOB MPAaKTHUECKH HHUEro Heab3sl OBLIO cKa3aThb. Tencpb
MBl HCIIPAaBHM 3TO MOJO:XKeHHe Ha puc. 13, Ha KoTOpOM
FI0Ka3aHO OTHOIIEHHEe ceueHlil poXAeHIT aAPOHOB H MIOOH«
HEIX nap R, mprueM BKJIaL JOMHHHDYIOUIX PC30HAHCHBIX
NUKOB P u W’ i HX XBOCTOB OT paiHallOHHBIX pacnajioB
phiuTed. Mul MOKeM ¢KazaTk 00 3TUX JanHBIX CJAeaylollec.
Ipumepuo 1o 3,8 I'sB nmeercss Gosee nan MeHee pPOBHOE
n1aTo co 3HauenneMm R~=~25; 01 3,8 3B 10, Boamoxho, 5138
pacmoJoxkeHa c0xHas nepexoaHas olaacth ¢ SBHO BbI-
paxcuuoii cTpyKTypoil, # mocae npuuMepto 5,5 I'sB BHOBb
MOHO rpy06O CUHTATHL MOCTOMHHBIM CO 3Hauenuem 35,2 I'sB.

6) Boaee wupoxue (P?) cocrosuus. Ilepexonnas 00-
JacTh B CHJBLHO PacTANyTOM MacmTabe sHEpriil nokasasa
wa puc. 14, Ha Hem BIAHO, uTO HMecTCs, NMO-BHIHMOMY,
HECKOJbKO OTACJALHLIX PEe30HAHNCHLIX COCTCSHHII, HaJ0MeH-
HBIX Ha pacTYLYIo Kpusvio (oHa, KoTopas cBsspipaer 00-
JacTl HUMHEro H BepXHero miaTto. XOpoWO 3aMeTHO Cco-
crofnie ¢ maccoil 3,95 T'sB u apyroe — ¢ Mmaccoil 4,4 I'sB.
OGaacte B paiioe 4,1 T'aB wuckialouHuTeJbHO CJAO0XKHA H,
BO3MOKHO, COCTOHT H3 ABYX Han §ojee HAKJIaAbIBAOIHXCHA
cocroanuil, Uto6w pasoGpaThes ¢ 3THM, HeOoOXOANMLI, KO-
HEYHO, HOBLIE 3KCNEPHMEHTAaAbHLle JaHHble.

- CpoiicTBa cocTosHNI, Jexallx B nepexoinoi obaactH,
OueHb TPYAHO YCTAHOBHTH ¢ Kakoii-1n6o pasyMHoOil Tou-
HocTblo. Ojnna ouepuaHas mpob.ema COCTOHT B TOM, 4TO
5TH Pe30HAHCH CHAAT Ha OLICTPO pacTVIUCM KOHTHHYYMe,
(JopMa KOTOpPOro cefiuac He sicHa H3 3IKCIepHMCHTA 1 He
moAjaeTcsl TeopeTHueckoMy pacuery. [Tockoabky 3TH HO-
BLIE COCTOSHUSA, TAK e KaK H {-4acTHIbl, HeMmoCpeACTReN-
HO poxJaioTcss B ete -aHHUTHAALHN, OHH BCe HMEIOT
JEC=1-—- y woryt nostoMy untepdepipoeath Apyr ¢
IPYroM, HCKaas, TaknM o0pasoM, KiaccHyecKylo peso-
HaHCHYIO (OpMy, OXIaeMyi0 I1f HOBEIX 4acTHL B 0OOBIU-
HOM cJayuae.

MoKHO OXNAATH AOMNOJHHTENBHOrO HCKameHus ¢op+
MBI, NOCKOJBKY B MepexoaHoil o6aaCcTim Memiy ABYMS 14+
TO TIOUTH HABEPHAKA HMECIOTCs [OPOI POMACHHS HOBBIX
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wactui. Ho ecan rtouno ceoficTa me mozgaiorcs ompeses
JCHHIO, TO HEKOTOpPLIe H])IIGJIHSHTGJ'!I;IIIJIG UlCaa H3 3KCIes
PHMCHTAILHBLIX A@HHBEIX H3BJICUL MOKHO, CocToAHUC ¢ Macs
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coit 3,95 I'sB (p”) umeer wupuay oxono 40—50 MsB.
Mupuua cocroauns ¢ Maccoii 4,4 I'sB (y””) rae-1o okoso
30 M3sB. QO6nacte okoao 4,1 T'sB (mspemenHo Haspannas
P”’), mo-BHAHMOMY, COCTOMT M3 MHO Kpaiiueii Mepe HABYX
nukos: ogsoro npu 4,03 I'sB wupunofi 10—20 MsB u wu-
pokoro MakcuMyma npu 4,1 I'sB ¢ wupnnoii okoso
100 MsB.

Ilupussl Bcex 3THX cocTosuuii ropasio Goablie, HeM
nensGe:xuplil pasbpoc B 3Heprusix mnyukos ete~, W He-
cpasuenno Goabuwe wnpun ¢ 1 ', Octaercs, BOpoueM, No-
A03peHie, 4TO BCe-Ta4ky OyACT NPaBUIBLHLIM CUHTATH 3TH
COCTOAHHA uJeHaMn ip-ceMeiicTea W uto OoJbUIOE OTJHUIC
HX wWHPHH 0T Y 1 )’ oObAcHseTcAd NPOCTO TeM (aKTOM,
yto cocrosinna ¢ OoJpiieil Maccoii MOryT mpeTepresaTh
GuicTprie aIpounbie pacnalbl MO KaHajlaM, KOTOPLIE OTKPBI-
paiotca nocae 3684 MsB — maccw ¢’ Kax u 0oabuiii-
CTBO BOMPOCOB, CBA3AHHBLIX C Nepexoinoii obiaacrtelo, ITa
npoGaeya norpefyer emle ouelb MHOTO 3KCHEPHMEHTAD-
HBIX lccaeiopanufl s cpoero peuwenns. Iloka, ojHako,
Mpl OyJeM CUHTATh, UTO TPH HIH YeThIPC YNOMSAHYTHIX BLI-
we P-10106HBIX COCTOAHHST MOZ{HO MNPHUNLCIHTL K pacry-
IEMY CIHCKY ceMeiicTBa «IICHOIOB».

7. SKCKYPC B TEOPHIO

Mo cux nop ™Mbl 3aHuHMaglch CHCTEMAaTH3HpoBa-
HHCM HODRBIX YacTHL, He ocofenno 3adOTACH O TOM, 4TO BCe
s10 ostauaer. [IpuniMaa na pBepy HEKOTOPLIE COMHUTCIDL-
Hble cOCTOsIHNA, MBI HMeeM nHaGop n3 11 vonbix uwactni. Ownu
crpyumnipoBaHsl Ha puc. 15 B aMarpaMmy, coaepikaulyio
sHepreTiiuecKie yPOBHH H OCHOBHBLIC MOJALI pacnana.
Cucrema, nsobpaxennas ua puc. 15, cBolMu 3uepretu-
yecKHMH YPOBHAMI 3aMeuaTe]bHbIM 00pasoM HaloMHHAeT
cXeMy 3Hepreriueckux ypopuefl o0bluHOro atroMa, B Cyll-
HOCTH, Aaxe OpOoCTellllero 03 «aTOMOB»—I03UTPOHNA, CBA-
3aHIOT0 COCTOSHIS JEKTPOHa i N0o3UTPoHA. XoTa MaciuTal
Macc AJ8 2TOTO HOBOTO «IO3HTPOHHSA» ropasjio 60ablEe, yeM
a8 c1aporo, HabJiofaeMbie COCTOANNS HOBOH CHCTEMbl MO-
ryT OblTb IIOCTaBJACHLI BO B3aHMHO OJHO3HAYHOE COOTBETCT-
Blle C YPOBHSAMH, OXKHIAACGMLIMH B Clyyae cucTeMbl (pepmiu-
OoH—AaHTH(EPMIOH, TaKoil, kak ete™.
B taGa. Il mokazaHwml fIpeAcKasaHHusi 3THX YpoBHell H
KanGoJce BePOSITHOE COOTBETCTBHE MEXKAY HHMH H HOBLIMH
yactunami, Yroln pasolpaTbesi B OCHOBAX I1OBOH &«IO3Hs
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TaGauwua II

Hekotopuore HH3KOJEXKAauHe CBA3AHHLIC cOocTORMNg
CHCTEMB! hepMBoOH — AHTH(EPMHOH U cOOTBeTCTBHE HOBLIX
HACTHI COCTOAHHAM € MOAXOAALUHMY KBAHTOBBIMH yHcaaMu

;e

|
Yac- [Cocros- Yac-
COCTOHHHC THUA HIC I I I TH1ia
—
138, 0[1[1— |y 118, 0]o0fo-+ X
25, 01| 1— |y 25 (0] 0] 0=+ [ y(345)
328, 0L f1— | 13P, Lot | (3,4)
1385, 21 1| 1— | ¢~ 13p, PLT |1+ | 535
2551 2 1 I— ‘lp” & 13P3 | 1 2k ‘/_(3,()0)

TPOHHEBOII» CHCTEMBI, AaBajiTe obpatitmea g HCKOTOPBIM
KOHKPCTHLIM TCOPCTHYCCKNM MOesM, '

a) Mogeas Ttpex KBapxos. Kakux-to 25 jer Hasaj,
Kornia GBIH H3BECTHBI TO.IbKO TPH THIA a1poHOB (nporoH,
HCITPOH 1 ;-Meson), Bee cuptady OTH Y4ACTHUBL NpOCTHIMH,
HCICTHMBIMH, 371CMCHTAPHBIMH obvexrayu. B Te ann oc.
HOBHas 3anaya agz- :

pounoit  ¢usuxn co- & (4407) =
CToflIa B nonMTKax e

NOHSATH CHJIbIOC A10p- (4100)

Hoe  B3auMojeiicTsic & 7
MCHAY npotoHoM § (4050) 2=
HCHTpONOM B Tepmu- 205

HAX T-XMC30HHOrO 06- ¢ {2y

Mena. Ho ng wmepe

TOTO Kak cewmelicTso L (368%)
allpoHos  HCeYKJOHHO
pociio  (ceiivac  ono
HaCUHNTLIBACT  €OTHYH —
YaCTHI), CTaHOBM- X(3755)
JOCh  BCe  Tpyamec
CUHTATL HX BCeX 3Jc-
MCHTaAPHLIME  00beK-
TamMa. B 1963 r,
Fean-Mann n Lgpeiir
HC3aBHCEMO mpeaso-
ANWIH pelleHne 3Toil !
AHICMMBL — HI 11 rp

H3 anpoHOB He 3.e- P 15 I

A : o ne, 15, larpamMsa  sueprevhucckiry
MCHTJ[})CH, e B(',(' OHH YPOBHEM 1 HOBMWX wacTi. Mporie H3
ABARIOTCS  COCTABHMI- Ha0MOAACMLIX MO pacnama -ceueficrpa
M OLpasoBanHsIMu, A Guli onyweHw

~2(2600)
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NOCTDOCHHLIME 13 Pa3JHUYHBIX  KOMONHAINI BCero JHUIL
Tpex QYHIAMCHTRJLULIX 00LEKTOB, HA3BAHHBLIX KBapKaMil.
[lpeanoaaranocs, uto KBapkn HMelOT OOBIUHGLII CHHH thep-
MHOHOB /2, HO K TOMY Ke 00a4ai0T TaKuMH HeOGLIUHBIMI
CBOHCTBaMII, Kak APOOHBIC 3jeKTpuucckuii sapam u Gapu-
ontoe wicno. Kparkas cBoaka Tpex KBapKoBs, TpeX aHTH-

KBApKOB H HX cBoficTd mana B tata. 111, :
TaGawuwa III
CroiicTBa Tpex Ksapxkos W Tpex AHTHKBAPKOB -

2 o
2 sg |, L3 |,
= == = 2 = T a
oY w2 SR A @ 2 O 2
_{\’zsap:{u AutukBapKH
2 | . A 2 1 .
l —_ — i - o
3 3 3 3
1 ] I 1
§ fami 2. g RS 0
y 3 3 3 3
i 1 ; i 1 1 :
s —_— = 3 = B
3 5 1 g 3

B s10ii Tpexkpapkosoil Mogean Bee Mesonbl MOCTPOCHBL
H3 OAHOTO KBAPKA M OLHOrO AUTHKBaPKA,.Bre OapHOHbI —
H3 TPEX KBAPKOW 0 BCC aHTHOAPHOHLI — W3 TPeX aHTHKBAp-
KoB. Kpaproouil cocTan uCKOTOpHIX Haubonee H3BCCTHLIX
a/pOKCs NPHBOLHTCA 31CCh A5 NpHMepa;

at=ud, Kt=ui, p=uud, fi=dqddi. (8)
Ho [974 r. Bce H3BCCTHBIC aPOHBI MOMHO GLLIO BKJIOUHTD
B 3Ty OCHOBHYIO CXeMy. TP U3 BO3MOMHBIX MC30HHDIX KOM-
Gunauuii KBapK—aHTHKBapK (uid, dd, §5) uMeau Obl KBaH-
TOBbIC YHCTA (DOTOHA 1, CJACTOBATCALHO, NOJMKHLL GBI LI
OONIBHO POAKAATLCA B e*e~-anmuruasinn. Bee TPH mpei-
CKa3aHHLIN cocToanna Gwlian 8 Aeficrante bnoctn oGuapy-
HCHBI: OHH OKas3aauChb 3HAKOMbIMH BeKTOPHLIMH Me30Ha-
M p (760), @ (780) u g (1005).

6) R e wBapkosoii momeau. s npouecca ete-—an-
pOHBI KBADKOBa® MOIedb [OCTY.JHPOBANA MCXaHHU3M, He-
CKOJLKO OT/IHUAOUiicA OT onucannoro panee., Cpasuuice

O0bIUHBIT TOAXOL:

ete” — y—aiapoHwl,
THIOTE3d KBAapKOBOIl Moje.H:
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e-i*e—'_,'\') — q[f — apOHNLI, (9):

rie gq oGosnayaer JI06VIO KBapK-aHTHKBAPDKOBYIO Tapy,
Funoresa KBapkoBoOil MoZenn cxeMaTHUeCKH Hsobpamena

Puc. 16. Pomneune ff[?p&'}!&}

8JlpOHOB B KBapKOBOIl
MOeaH

Ha puc. 16. Ha stoM pucyske Buptyanbubii ¢hoTon posxaas
eT napy ¢g, KoTopasl, B CBOI0 OUepelb, «0jeBAETCA» HOBHI+
MH gg-napami, o0pa3ys aapoubl, nHabaiogaeMble B KOHEUs
HOM COCTOSHIII.

TTocKoZIBKY KBapKi IpecAnosaraloTcs 3JeMeHTapHBIMH
TOUCYHLIMH (EPMHOHAMII, HACHTIUHBIMI, TakuM o0pa3oM,
0 CBOHM 3TEKTPOMArHHTHLIM CBOIICTBAM 3JEKTpoOHAM H
MIOOHAM, 0KAa3aJ10Ch BO3IMOMKHBIM NpPeACKazaTh OTHOLIEHHe
CeueHHH POKACHIA KBAPDKOBBIX H MIOOHHBIX Hap:

Ouq ) . 1
Wj_ =q: , (10)]

rie §¢; —OpPOCTO 3JeKTplyeckiil 3apaa xeapka. Ilpeanos
Jlarajioch, KOHEYHO, YTO Yy KBapKOB B KOHEUHOM COCTOSHIIN
NoJyue bt CNMH N APOOHBIN 371eKTpHYecKHil 3apsii, B To
BpeMs Kak BCE aIPOHLI HMEIOT LBl 2apsig H HeKOTO-
prie — uedablil cnuH. Buao cnenano oTuasHHO aepaKoe
NpennoJioXeHHe O TOM, uTO B3aUMOACIICTBHE KBAapKOB B
KOHEYHOM COCTOAHNH, HeoOxoaumMoe, uToOb H3GaBHTLCSA OT
IpoGHOro CmiHa H 3apsaa, He NOBJIHIET HA CaMO cedeHue
POKJACHHS aApoHOB. B TakoM NpPeANoJOMKEeHHH OTHOLIEHHe
CeYCHHI POMIEHHsT aJPOHOB M MIOOHHLIX Tap CTaHOBHTCH
npocTo A

R=Zgq: . (11)

u,d,s

Bapnaut KBapkoBsoil Mozean, cymiecTsopaBuniii K 1974 r.,
BKJIOUaJ y:Ke He TpH KBapka, a TPH KBapKOBHIX TpPHIJETA,
Tak 4To B 37T0il 3X3-MOjLe/H OTHOWEHNE ceucHNIl poxkie-
HUA aJPOHOB I N-Iap A0JKHO OBIIO GEITH

R= {3[(% )2+ (—;—)P+ (—?l)zj} =2 = )

Sra OpceKEpacuas MOJACdb HCKIIOUHTEIBHO IPOCTa H MOIKET
O4CHb MHOIOC O{’J'bﬁCIIIITb, HO B HEE HC/AL3A BKJIIOYHHTL yas
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eruunl P H P, Tax e He MOXeT ona o0BLACHHTH ABA m/4-
10, Halmonaemby an1a R. Modenp fonyckaer Bo3ly:aen-
HBEI@ COCTOSIHHA uil, dd, $§, HO AJA HHX MOJYYalOTCS MIHPH-
Hbl, cocTapasiiomiie o0wiuno okosi1o 20% Maccel Bo3Gyx-
ACHHOrO coctosinus, uro Godee yem B 1000 pas npessiuaer
HabmogaeMbie wupuun P 1 §’, Jo toro spemeny mmenoch
HECKOMBKO MpeasioKenuii 1o MOAH(GHKALUHH HIH pacmnpe-
HHIO OCHOBHOH TpexkBapkoBofl cxemel, §I pacckaxy ToJb-
Ko 00 oaHOM H3 3THX NpeJOMCHUI, KOTOpOe ceiluac, mo-
BHIMOMY, JYUlle BCCrO ONICHIBAET 3JKCHEPHMEHTaJbHbIEe
IDaBHbIE,

B) Yersepruii kBapxr. [Tepsuie nMyGaHKaLHH, NOCBALICH-
HbIE TEOPHH, OCHOBAHHOI Hd YeThipeX, a He Ha TpeXx KBap-
Kax, oTHocATcHA ewe K 1964 r., T. e. OHH NOSABHJINCHL BCEro
JILb Yepe3 roA (JH OKOJO TOrO NOcJe NMepBoil Tpexksap-
Kopoifi cxemn [enn-Manma—Llgeiira. Mortusuposka B TO
BpeMSl HOCHJA XapaKTep CKopee 3CTCTHUCCKHI, 4YeM Mpak-
THUECKUHl, H 3TH MOJENH olia 3a APYrofl HCIOYCTHAM AyX
OT HEIOCTaTKa SKCHEPHMEHTAJLHBX (pakroB, Tpebylouux
Aaa csoero oObscnenusa Gonee Tpex KBapkos, B 1970 r.
I'nswoy, Hanonynoc u Mafiaun BHOBb BAOXHYJAH KU3HL B
YETBIPEXKBAPDKOBYIO MOJACTb CBOCH Kpacupoii pabotofi, no-
cpfillieHHOH cKopee caalbiM, 4eM CHJAbHBIM B3aHMOACHCT-
pusaM, B stoii paGote uersepTuifi kBapk (KoTopwii aswoy
CIE PAHDLIIC OKPECTHJ «04apPCBAHHLIMY (€)) HCNOJb3OBAA-
¢l Aas TOro, 4tolul OUeHL MPOCTLIM H HENOCPeACTBEHHBIM
o0pa3oM OOBLACHHTL OTCYTCTBHE ONpPEAENEHHHX caalbiX
pacnanoB asieMeHTapHelX uwacTHU. [lpexnoaaranocn, uro
HOBBIl C-KBAapK HMeeT 3apan %/s, Kak u u-xpapk, u, KpoMme
TOro, HeceT -1 HCH3BECTHOTO paHee KB4HTOBOIO YHCAA,
Ha3BAHHOTO OYapOBAHHEM, KOTOPOE COXPAHSETCS B CHJIb-
HBIX H 3JEKTDOMATHHTHLIX B3aHMOXEIHCTBUAX, HO Hapy-
praercsl B caabeix. Ot ¢- B E-kBapKon TpebGoBasoch, UTOOH
ux macca Oblna HeckoabkKo Oodgblie 3G (EKTHBHOIN Macchl
TPEX CTAPEIX KBAPKOB, B OBLLIO SICHO, YTO OHH CMOTYT 00DL-
CAHHATLCSA CO CTapLIMH KBapKaMmH, CO344Basi MHOTO HOBBLIX
THIIOB «04aPOBAHHLIX?» aJIPOHOB 3,

r) «Hapmonuii». TIpuBieKaTeNbHOCTb 4YeTLIPEXKBAPKO-
poil MOmesnn pe3Ko BO3pOCNa € OTKPHITHEM  -uacTHIL
B »sToii MoJenu mocTynupyercs, 4to ¢ sIBAAETCA CE-CHCTe-
MOii ¢ HaHMeHbllell MacCOoH H KBAHTOBLIMH 4YHCJAaMH (OTO-
Ha. Dosplmoe BpeMs XKu3HH P-vacTHi OOBACHACTCH TEM,

3 Ilpexpacunii 00630p COCTOSIHHA MOJAGIH QuUAPUBAHHA B KOHLE
1974 r, nanucau Tafiap, JIn u Posuepom,
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uyTo pacnajg P Ha oObuHBE ajpoHH Tpebyer mnepexoia
o0oux ¢- H C-KBAPKOB B JpyrHe KBapKH H AaHTHKBAaDKH,
DuepreTHUYeCKHe YPOBHH ICHOHOB, NONOOHBIE 3HEPTreTHYEes
CKHM YPOBHAM TNO3HTPOHHS, TaKiKe XOPOWO YKIaAbBaloTcd
B paMKH OPeINoJOXKeHNs o cl-cucTeMe. B caMoM Jene,
NATh KOHKPETHBIX NMPOMEXKYTOUHBIX cOCTOAHHI OuaHM npefs
cKa3zanbl AnMedbKBHCTOM H Ap. H DAXTeHOM M Jp, euie 10
HX OTKpBITHA. FlMeHHO OJH3Kas aHaJ0THA € NO3HTPOHHEM
noackasaina Amneabkeucty H [loauTuepy HaspaHHe «yaps
MOHHI» IJs HOBOil CC-CHCTEMBl, ¥ OHO NMPHBUJIOCH,

UeThipeXKBapKoBad MOAeah Takke TpeGveT ABYX NJIaTO
na rpaduke aas R. Hax noporom poxeHHs OuapOBaHHEIX
aIpoHOB B CAEJaHHOE BbLILE BLIMHCJICHHE C pPe3y/bTaToM
R=2 nano j00aputh 3apsj YETBEPTOro KBapka, uTo Aact
R=1'%/y (HefocTarouHo, HO B TPABHJILHOM HampaBAEHHH).
Mlupokue P-nogodueie cocroannsa npu 3,95, 4,1 u 4,4 I'sB
MOXKHO OODBSICHUTB, MOCTYJIHPYS, UTO Macca Jervafimied
04apoBaHHOll YaCTHILI MeHble noJosiHbl macest " (3950),
1o GoJbLic MOJOBHHLI MacChl OueHb yakoro ¢ (3684), ot-
Kyla CJeayeT, uTo §” MOMCT CHJIBHO pacnajaTbes Ha Mas
pH QUapPOBAHHBIX UACTHIL, a ' — HE MOKeT.

[loaBoas KpaTxuil HTOr, MOM¥HO CKa3aTh, UTO UEThIpeX<
KpapKoBast MoJeJb ajponon o0DLACHMIA, o Kpalineil Mepe
KAUECTEEHHO, BCIO CCHOBHYIO 3KCHCPHMCHTAABHYIO HHpOP-
Manuo o ncHoHaX, W K Havaay 1976 r. ouapomaniie cTano
[ObL30BaTLCST BeeobuUM  AosepreM. Uapsmonuil (c¢é-cucres
Ma) npelctasia HenpaMoe, Ho yOeaHTebHOEe CBHAETCIbCT-
BO B MOJB3Y CYIICCTBOBANIIST YeTBEPTOro, 04apoBafioro, Ho
CLIC OCTaBaJCH OTKPLITHIM OIHH OWUCBHJHLII Bompoc pe-
waoweii Baxuoctn., Yacrnuw, olpasyemble cf-cHCTeMOIl,
He ABJSIOTSA caMi 1o cefe ouapoOBAHHLIMH UacTHLAMH, TakK
KaK B HHX OouapoBaHiue COKpalllaeTcs ¢ aHTHOUAPOBaHHEM.
Ho aas teopin Heodxoaumo, 4TOOLI CYULECTBOBA/H HaCTH-
ULl ¢ AsHBIM ouapoBanueMm (cid, ¢d 0 1. n.). Bee HeoOxo-
JAHMOC 3aKJI0UaJ0Ch NMPOCTO B MPSIMOM  3KCHCPHMEHTAJIb-
HOM n1aO/I0JCHHH OYaPOBANHBLIX HACTHL, H BOLpoc OblI:
«[1e onu?» 4,

8. OTKPLITHE OYAPOBAHMSA

a) Yro mu mmem? K nauaay 1976 r. o cpoii-

CTBaX HCKOMBIX OUAPOBAHHBIX UACTHL OBITO H3BECTHO YIiKe

oueyh MHoroc. Hanpusep, Obl10 fICHO, 4TO Macca Jeruaii-

+ O BO3MOMHOM CJyuae poxieHns odapopaunoro Gapuona cood-
I1aJaH Kauuom: n ap.
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el H3 3THX YacTHl, O0uYapoBanloro D-MCSOE[EI, JAOJZKHA
HaxoIUTLCA B HHTEpBAJIEC

1834 <mp <1900 M3B. (13)

K muxueMy npeledy [OpUIIJIH, BHOBb 3aMETHB, 4TO
v}’ (3684) ouenn y30K u He MOMET NO3TOMY pacmaiaThbes
Ha 0YapOBaHHBIC YacTHUBl, a BepXunii npemetr HoJdKeH
OLITb COIMIACOBAH C HAyaJoM pocTa R OT HHMKHEro K BepX-
HeMmy naato. IlockonbKy cyilectsoBann yGeiHTelbHble JO-
BOABl B M0AB3Yy TOrO, YTO OCHOBHBLIM NPOIYKTOM pacmajia
C-KBapka Jo/uKeH OBITL §-KBapK, TO NPOJAYKTH pacnaja
0YapOBAUHBIX YACTHL, [O0JKHBE OBIAH COLEPIKATH MPEHMY-
LIeCTBEHHO CTPAHHBIE YdCTHULI, Takie, Kagk K-Mc30HH. Bol-
JH BCe OCHOBAaHHA CUHTAaTh, UTO oOuaposanuple D-Me3omun,
HanpuMep, JOMAKHL HMETb ciAeAylollile HACH TH(ILIpyeMble
MOAL pacraja:

DP— K-+, DV— K-nta-nt+, D+— K-atat, (14)

Eme oano coobpaenie cocToan0 B TOM, YTO, NOCKOIBKY
OuapoBaHHLIl KBapK OyXeT pacnalaThesl TOJbKO NOCPECT-
oM cnalubx p3anyMoneficTpiil, pasyMio OKHA4ATL yKasa-
nufi Ha napyuenne YeTHOCTH B pacnaiax [)-Mez0H0B.

B nawem cotpyanuuectse Ha CITHPe seancn momexu
STHX NPH3HAKOB 0UapOBalisl TMPH OTPaHHUCHHON CTATHCTH-
Ke, noayuennoll 10 OTKPBITHS p-UacTHL, HO OHH 0OKAa3aJlch
OcaycmeurnpiMi,  Korna mnocie  OTKpoITHS  p-udcTHIl 32
1975 r. Guna wabGpana mnopas CTATHCTHKA, CT4J10 OUCBII-
HBIM, 4TO MONLITKY CJACAYeT M[OBTOPHTL, ofpamas ocoboe
BHHMaille Ha PC3YALTATH, MOJYYCHHLIE [PH  3BHEPrHAX,
GaIM3KHX K NOPOTy pOKAeHHs OuapoBaHIA, rAe mpocTelimie
0YapoBaAHNBIE Me30UbLl POKAATHCh O 0e3 cepbesnbIX Mac-
KHPYIOWHX 3((eKTOB OT NOCTOPOHHHX npoueccos. [lo-
cKONLKY axagemuuecknii 1975/76 r. a1 mposea-s LIEPHe,
9Ta rJaaBa B HCTOPHA OY3aPOBAHHBLIX YACTHL MPUHANLIEIKUT
MOUM COTPVIHHKAM, '

6) Ouapopannwit mesou. Iloswii mouck owapopamnuix
yactii navaaca 8 1976 r. Os oCHOBBIBAJICH HA ropaino
Gonpliell CTaTHCTHKE 1 Ha YJAYUIICHHOM METOME pas.iuue-
HHA n- # K-mesouos B aetextope «Mapx-I». [Tonoxntens-
Hble De3yabTaThl He 3acrapuad ceba nosuro xaath, CHa-
yana MosIBHJCS PE30HAHC B MacCOBOM paclpeleseHity ABVX«
uyacTHYNOl cucTeMul KEme NS MHOMOUYACTHUYHHIX COGLITHIL
Ou moxaszan na puc. 17. 1o G0 meppoe npsiMoe ykasas
‘HHE Ha TO, 4TO MoOr10 OBl ObITh D-ME30HOM, T4K Kak Macca.
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Piic. 17. Pacnpenenicine no nupapuanTiofi macce aas cheremy Kims
B MHOFCHACTOTHLIX KOHCYHBIX COCTOAMHAX (K npu macce 1865 MsB —
D-nezon)

Puc. 18 Pacnpenencuiie no nHBapHautiofi Macce AMT CHCTEMbI Kz,
D# Bujen na rpapuke a — ¢ nioHaMn OLHOrO 3Maka u OTCYTCTBYET Ha
rpaduke 6 — ¢ mMIOHAMI HPOTHBONONOKHOMO 3HaKA
1865 MsB nonanana xak pas s syxublii uurepsan. Ecau

910 OBl D% TO mpouecc ero poKIeHHA BBIVISAE, MO-Bil-
JHMOMY, TakK:

e+e——~D°D°+X, (15)
rze X ofo3HauaeT Boe OCTAjbHLIE yactiunl. DO uapg HO
JIOJIKEeH 3aTeM B HEKOTODLIX CAYyYasXx pacnajaTsCd HA 1id-
Oaopaemple K*n~ uan K-nt, Januble 1aBadu I8 OTHOCH=
TeJbHOM BEPOATHOCTH TAKOro ABYX4aCTHYHOIO paciaia 3la-
yeHne okono 2%. OTHOCHTe bHAA BEPOATHOCTL HH3KOBATA
IO CPaBHEHHIO ¢ MPCACKA3aHHEM MOMeNH OUAPOBAHIA, O
pacxoxienne He Apasgercd nyraiomuM. Hamepednan mupis
Ha corziacyercs ¢ paspelueHueM natero npuGopa, KOTOpoe B
STOM CJy4ae Ompelc.isiioch HMIYIbCHBIM paspeiueHHeM jie-
TeKTOpa, a He (0ojec TOHKHM 3HEPreTHYeCKHM pasperie-
HHeM ny4kos. Flsmepenuaa Bepxusis rpaunua HOJYLIHDH-
Hbl CKasausach okKoao 40 M3B, Hertundoe 3Hauenue snosiue
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MOJKET GBITh MHOTO MeHbIIe, Kak Toro u tpefyer caalolif
pacnan D-me3oHa. '

IanpHelilIvil aHaAn3 AaHHEIX Jdaj cuie JABe HaXOLKH,
y6exaBuiie B NPaBHJIBHOCTH HCXOAHBIX npeanoNoKeH .
Ieppas H3 HHX — PE30HAHC B CHCTEMax Krg—nta~ nan
K-n+n—at,  KOTOpUIT, BHAHMO, OTBEeuaeT JApPYroil Moae pacs
naxa D° Tak kak ero macca Ttoxe 1865 MsB. Bropas —
OTKpLITHE 3apsikenHblX kKomnoment DO koropwuie Ha 0110+
paaich npu HeMuoro Goabuieii macce 1875 MaB B caenyio-
LWIHX Kanajax pacnaja:

D+ — K—atat, D-—K'nmn—. (16)

Iapusie no 3apimeHHbM D-COCTOSTHHSIM TOKasaHb Ha
puc. 18. Baxuo OTMETHTb, UTO 3TH COCTOfIHMS HE 1ab.110-
IAaOTCs B TPEXUacTHUHOM pacnaje, KOrja y MHOHOB TNpow
THRONOJOKHBIC 3HAKH:

D+ —. K+ﬂ7.’(+, i B S (17)

D10 B TOUHOCTH COOTBETCTBYeT TpebGOBAHRAM MOACII Ovd-
posanuoro ksapka. [TomMnmo uyerkoro ycramnosaesus 3aps-
JKeHnoro n Heiitpaabhoro D-mesonos, OG0 o0Hapymeno
BO30VaK/IcHHOe cocTostiie 3TOro Mesona (D¥) n Gul1 na-
G.a10lcH ero pacnaj Kak Ho CHJABHOMY, Tak H 1O 3JeXTpo-
MarfiTHOMY KanajlaM:

D*—D+x, D*—D+y. (18)

[Tockoobky MBI yiKe HCCKOJNBKO pas YNOMHHAIN O BO3-
MOZHOCTH ropazio Oodbuie, deM y W n ', wmnpuisl §-
noao0HBIX COCTOAKWIT ¢ Maccamiu, NPenbllIaloWuMI Maccy
P (3684), Tax Kax OHH MOryT CHJBLHO pacnaiatbcs Ha
OUapOBAHNLIC YACTHULI, HHTCPCCHO OTMCTHTL, YTO 370 pac-
cyiicHiie Teneph NoATEepKIcHo B cayuae ¢ 7 (4030).
Teneps, B CVILHOCTH, fCHO, YTO OCHOBHLIMH MOJaiMu pac-
nala 3ToI YACTHILI ABJISIOTCS:

v (4030) — D°D*,
— D*DO,
— D*D*, (19)

[Tocaennnus CBHACTCJALCTBOM B NMOJAL3Y HHTEPTPCTALLH
MAHHBLIX KaK OuapoBaHHOTO Me3oHa fAsujoch Hal.jwiacHHe
npejickasaunoro Aas D-pacnaja  HapyWCHHS  UYCTHOCTH.
B pacnaae D°— K+a~ y K u o HyJCBBIC COHHB H OTpHLA-
TeAbHBIC BHYTPEHHUEC YeTHOCTH. DTO 03HA4aeT, 4TO eCaH y

5 Cratbhi no pacnaganm DF u ' ceiluac roToBsaTcs K meyatn rpyn-
noit CJIAK—JIBJI. *
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D° useerca cnun, to op IPOABUTCA KAK OPOHTAALHLIT MO-
MCHT Km-cHeTeMul B, Takmy 00pasoM, ueTHoCTh

P=(—1)v, (20)

rae J —coun D°, Anazus AAHHLIX 0 TPeXYacTHUHBIM pac-
nagas DE— K-gtq+ g Kta—n- loKasas, 4To yeTHOCTD
HE Mozer ObiTh Takoil, Kag yKdsano Boime, ©, cjenopas
T€ILHO, B pacnage D-Mesona goasxuo OuiTb  Hapymenue
yeTHocTH S,

ODKCIepuMeHTa bHbIE AaHILIe, OMHCAHHBIE 3/cCH, nopa-s
SHTCIILHLIM oGpasoM cornacyiotest ¢ npeackasanusmn mos
AETH YETBIDEX KBapKOB, Hal O1apOBaHIA, H MOYTH HET co-
MHCHHIT B TOM, uTO Oyapopammpe HaCTHUEL AelCTBHTRILIIO
O0uapyxens. B ponoanenne g STHM OY4APOBAHHLIM ME30-
HaM, OTKpuITLIM Ha CIIHPe, y3 JdadopaTtopuu my, Pepun
HC14BHO moctymuia undopyvamin o TOM, uTO rpynma, pa-
Gorumwman nox pykose/creoMm BoHnoura JIu, obuapyxuna
nepsLil ovaposannpi Gapuon, Touyee, autuapuon, Ha-
SBAHHLIT A, , Tak kak on spaseres O1apoBaUHbIM aHd.10+
roum A,

9. HABNFOQEHME CiPYH

Xota sta Tema u me CBfI3ana HemocpeIcTBenHo
C HOBLIMH YacTHUAMH, OHa HMeeT ipAMOe oTHOWECHIE K pOo-
OpOCy O copaceanuBocTy KBaproBoil Momenn, Kak g yiKe
TOB0piA, Kapruna ete=-anunruasuun p KBaprkoBoii Mmoxe-
IH TOBOPHT O TOM, YTO aZPOHB B KOHEUHOM COCTOSIHHH 110-
JAYH2I0TCH He HENOCPeACTBEHHO H3 BHPTyaabHOro dorona g
HPOMEKYTOUHOM COCTUAHHN, a 13 Napel KBapK—anTuKpapk,
KOTOpasl cHauasa co3gaercs us IACKTPOMATrHITHO O ¢aiip-
Go1a, a 3aTeM yxe u3 Hee PopmupyioTes koneunue a1po-
Hbl. ITH afPOHBI POKAAIOTCH o MaJdbLIMH IONCPEYHLIMH HM-
Iy:bCaMil O OTHOWEHHIO K HanpaBJeHHIo 94 ¥, KaK 1moka-
S8aio na puc. 19, ecan sHeprus goctatoung BeJIHKa, (hopmi-
PYIOT IBe KOJJHMHPOBAHHLIE CTPYH YACTHI, OCH KOTOpBLIX
ACAKAT BAOJIb HCXOAHBIX HANpPAB/CHHI] qq.
Ha CITHPe mu AHANH3NPOBA/H HAalN JanHne npu ca«
MBIX GOIBLIMX 3HEprusx, ONPEleNsaa A8 KamkAoro cobui-
THI HanpaBaedus, KOTophie MUIHHMH3HPYIOT lonepeunpie

& Crporo romops, sto paccyxuenne mneGesynpeuno, Eean D+ He
NPIHALIERHT K TOMY xe H30TOMMMeCKOMY hyGiaery, uto n DY, cpasie-
e pacnagon D+ n DY we maer mm kakof HHpopManuy o HapyuIeHny
ueTHocTH. Opuako Ganzocts Mace D+ U D% penaer ux csgsn BechMa
BepOsTHOIL, $
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Puc. 19. Pomaeniie cTpyit B KBApKOBOil MOJIeaH
Puc. 20. Cpexuns ciepiuHOCTe MHOTOGJDOHHLIX COOLITHII B 3aBHCHMO-
CTH OT ZHepruu B cucreme nentpa wace. Cniownas KpHBas 0XKHIAETCH
B MOZean CTPYil, a WTPHXOBaf KpHBasd OTBEYaeT MOAE’H H3OTPOMHOro
(asoBoro npoctTpancTea

HMOyJdbCH BeeX HaGaomaeMuiX uacthu. IIpn TakoMm Mertole
anajgH3a onpeeasercs BeIHYlNHA, KOTOPYHO MBI Ha3BaJH
«cepHyHOCTLIO®», CBA3aHHasA ¢ KBaAPYHOJbHHIM MOMEHTOM
pacnpelesieEHd YacTHIL B HMIIYJbCHOM npoctpaHcTse. UeMm
OTHETJIHBEE CTPYiiHad CTPYKTYpa cobmTHA, TeM MeHblIe
chepuunocts. Ha puec. 20 naunpie cpaBuuBAIOTC ¢ MO-
IeALIo CTPYH H ¢ «H30TPONHOII» MOAenblo, He HMelomled
o6pasosanuil Tuna crpyii. C pocToM aHepriu co0bTHA BCe
Goapwe o6HApYKHBAIOT CTRPYHHYIOCTPYKTYPY, KaK i Tpes
Gyerca. B pesyabTaTte noayuujoch’ OTJAHUYHOE COTrJaclue He
TOJbLKO B O0OULHX uUepTaX, HO H B TOM, YTO YIJIOBOE paclpe«
nejenue cTpyii coraacyerca ¢ (1-4cos®0)-pacnpenesneniem,
KOTOpOE OKIAAeTcs, e CTPYH MOPOMAAOTCA YaCTHIAMH
co crnuEOM o,

KpoMe Toro, nmpHu onpejeieHHoil HacTpoifiKe NYYKI B
HaronuTeasHex Koasliax CITHP cranopsaTcsa noasipusosal-
HBIMH, NpHUEM CHHHB 2JEKTPOHOB OPHEHTHPOBAHLI Mapal-
JeJbHO, a TO2UTPOHOB — aHTHIApaICIbHO VAeprKIBalolle-
My MATHITHOMY NOJIo Keanda., Ilpun Taxoil mosasipusauiui
MOJKET BO3HHKHYTDL 431MYTaldbBafd daCHMMCTPIS Hanpasies
Huil POMKACHHSI YACTHL OTHOCHTCIBbHO HAampas/CHid myu-
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k05, CTpyn, namepen-

HEIE B TAaKHX yCaOBH- 7,4’__
2% .« THEMe mpoae- ©
MOHCTpHpOBasu azn- or
MyTaJbHy1o acu-

METPHIO, OxIacMyio
A5 caydas, korma vy
HaYalIbHBIX  vacTui
CIIHH papen !/,

ajiee,  OTHE/b~
HBIE aAPOHBI BHYTpH
CTPYl  Toxke nposs-
JAIOT  acHMMeTpHio.
HlcHo, 4TO uem Goup.
we uMmyac aapo-
Ha, TeM TouHee o
¢l1eiayer  Hampasae-
HHIO, onpexeaeniomy

N
5
1!

T REUMMERDLS [ MAKE. fr=acummempus

KsapkoM. [etannno : ; I :
H3YUYHB pCKACHUE M- 7 62 04+ gf 44  14a
OHOB, MBI  CMOTAH A/ Prax

}'CTH}{OBHT[), YTO 110

Mepe TOro, Kayk pa- Pre 21, [apaserp A3UMYTAILION  acy M-
: # METPHU a3 nmotos, HOpMIpOBaunLIft Ha
JF I -

g}hc X s if’ ng}i ACHMMRTPHIO pOieHs l-nap, B 3asicu-
JANMKACTCA K 3HAUe- MOCTH OT JOIH HMiYAbCa Hiona

HIHIO, MAKCHMAJABHO

BO3IMOMKHOMY MNpH JaHHOI PHCPIHH  yCKOpHTeJS, a3umy-
TaJLHas aCUMMETPHS  AGCTHTaeT MAKCHMYMA, 0MH/IaeM0«
TO A7A 4acTHU co cuduoM 5. D10 HITIOCTpHpyeTea puc. 21,
SI cunraio 3ameuaTenpHbM TOT §akT, uto HaGop ase
POHOB, KaMAblil H3 KOTOPBIX HMeer UeIblil COHH, meMolcT-
pupyer yriosoe pacnpenenenue, omuzaemoe OpH poxcie-
HiH Napbl yacTHy co cnunoMm V,. Takoe NOBEACHHE BO3MOK-
HO # 0e3 npeanooenus o CYUICCTBOBAHHH KBapKOB (cry-
PAJILHOCTE KOHEUHOro COCTOSIHHA B HanpasiaCHHH YacTuub
HIM CTPYH 1O/KHA PABHATLCS 1}, HO 110006 Apyroe 00b-
ACHEHNE KAMKETCHA CAOKHBIM It HaaymManunM. C Moeit tou-
R 3penns, wabaonenne crpyii p eTeT-aHHUIHAAUNH S~
CTCS OAHUM W3 CHIBHENUHX CBHAETEAbCTR g 003y TOrO,
HTO aaponsl o0aagaior BHYTPCHHEIl CTPYKTYpoii,
10. BIBOAbLI M MPOBAEMbI
SKCTICPi!NlL‘IlTu nocaeHux ABYX JeTt Ha BCTPCUHLIX 3J1CK-

TPOH-NOIHTPOHHBLIX Nyukax pe OCTaBu/M, Kak A Ay™malo, coMmHeHmi B
Cylllectsosanny P-vactuy, CemeficTso 4apMouud, msa mmaro y R, wu-
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pOKHEe pe30HaHCH HAjA MOPOroM OYapOBaHHS, CaMH OYAapOBAHHBLIC YacTH-
nbl, CBHAETEJILCTBA caaboro pacna:m OUYapOBAHHLIX YacTHIL H CYULCCTBO-
paHie CTPYil — BCe 3TO SBJAACTCH O4eiHb CHJBLHOM NOJUIEPIKKON Aad
HJell KBapKOBOIl MOJeau CTPYKTYPH aipoloB H JJd UeThIPeXKBapKo-
BOro BapuaHta srtoit Modenn. C Moell TOUKH 3pennsi, OJHA H3 CamblX
3aMeuaTeqbHBIX UepT KBAPKOBOIT MOIEJAH COCTOHT B TOM, 4TO OHA mnpa-
BHALHO OODBSCHACT OTPOMHYIO COBOKVIHCCTL JaHHBLIX © CHJILHOB3aKMO-
JI,CI"ICTES'IOU.[HX YACTHILAX C NOMOUBIO BECHMA HC3AMLICJIO0BATLIX BLIKAA10K.
CIIEKTP YapMOHHA, HanpHMep, pE}CC‘IIITi:IE\uCTCH ¢ NCMOULBLIO HCPeasaTH-
pictckoro ypasuenna Wpéaunrepa B notenupane npocroii Gopmu. lsa
naato y R w cTpyiiHasa cTpyKTypa OGLACHAIOTCA B HPSIANOJOMCHHH O
BO3MOKHOCTH HTCHOPHPOBATH B3AHMOICHCTBHE 4/POHOB B KOHEUHOM CO-
crosinuy, [louemy BCe 3TO Tak NMPOCTO, B TO BPeMs Kag CaMil KBapkH,
HO-BHANMOMY, 3anepTul B ajpoHax N ne HabAOAa0TCH B CBOOOLIOM
COCTOSIHHH, — OAHH H3 LCHTPAJIbHBIX BOﬂp(}CO‘B q)i!BlH(l{ CHJIBHBIX DB3al-
MOJICIICTBHIL

Oanako Mul 3HaeM Yke ceiiiac, UTO UCTLIPEXKBAPKORAA MOjeb HE
MO;KeT ObITb HOJHLIM H OKOHYATEJABHLIM peuleHHeM, IKCHEPHMEHTLI HA
BCTPCUNILIX MYUKAX 11¢ BO BCEM COTMIACYIOTCSl € 3TOI Mo/cibio. 3uaue-
Hie BBICOKOHEPreTHUCCKOTo maato y R okoxo 5,1, a ne 3'/5, xkax 1ord
tpebyeT MoAeab ouapopanns. [Mockonnky k toMmy e R=I![3 nocruraer-
¢l B TCOPHH TOJLKO TPH OUCHL BLICOKIX SHCPTHAN, TO Pa3sHHIla MCMKI1Y
5,1 # 33 canwkom Beanxd, uroOw OuTL npocto oObscHennofi. B 1o
e BpeMsi B HAlHX JLAHHLIX HMeeTest Kaace cobutit (p-- e—-coCutns),
KOTOpbiC HCJL37 TI])OCT(] OIT)'bEICilIITh, orpannynBasnch ‘1(3Tb]p[:).§ﬂ KBapKa-
MH H YeTBIPLMI ACATOHAMI (t"\’,,. Bl \’.:.}‘ H KOTOpLIC MOI'YT norpe-
GoBaTb pacliupenis ceMeiicTsa JacnTonos o (Ham) Kpapxop. 3T He-
COOTBETCTBHS HCMCVICHHO NPHBOJAXT K BOOPOCY O TOM, CROJBKO cCviue-
CTBYET KBAPKOB H JICITOHOB.

CyulecTsyYIOT ABA noaxola K zToMmy ponpocy. CTOPOHHHKI OJHOTO
YTBCPHIAIOT, UTO CHCTEMA KBAPKOB [0JiHa H 0JH3Ka K NOJHOTE H XOTh,
OulTh MOKET, H OVieT OOHAPYHEHO ClIC HCKOTOPOC HHCJAO KBAPKOB, HO
CYLICCTBYCT MaJjoe MHCIO0 HEJACTHMBLIX 3J1eMEHTOB, CPeH KOTOPLIX o Hbl-
HELWIHHE YeTLPe, H BCC CILILHOB3ANMOACHCTBYIOIHE UACTHIIE TIOCTPOCHLL
M3 3THX SACMCUTAPHLIX I HedeanMex odbexTon. CTOpOHNNKH APYrOro
110/I1X0/1a TOBOPHT, YTO CaMH KBdDKH, BO3MOMHO, MOCTPOCHEL H3 HCFO-TO
elle MEHBLLICTO, M uTO Mbl OV/CM BCUHG JBHIATLCH 110 NYTH HaxomHle-
HHS BCC MCHBLUIEX LEJOCTHLIN OOBLCKTOR BHVTPH Yike OOHADYIKeHHBIX.

Ha 3T u Apyrue BOnpochl, Kacaloliuecd CTPYKTYPLl uYacTHiL, BO3-
MOMKHO, OTBETHT HOBOC NOKOACHHC MallliiH €O BCTPCUHLIMI (3’}67-11}"‘[-
Kamy, Kotopue ceiwac crpoartes B JAD3M n CJIAKe n xoropule 210-
erurnyT suepriit 35—40 I'sB 3 CLIM. DxcnepnMeHTBl HA 3THX YCKOpH-
Teaax HaullyTes uepes 4—>5 JeT, M OHH J10JAHBI HENOCPE/JCTBEHHO OTBe-
THTL Ha BONPOCH O CYUICCTBOBAHIN HOBLIX IL1ATO Y R, HOBLIX 4acCTHIL
THNA YapMouHUA H HOBLIX JIENTOHOB.

Ewe OGonee QyuAaMCHTAJLHLIC BONPOCH, KOTOpPLIE s CuNTao Oo-
Jee HHTEPEeCHLIMH, 4YceM BONPOC O YHCIC KBAPKOB, MOMHET 61;11‘!1, H He
GVYT pelleHbl B IJKCOEPHMCHTAX Ha CTPOSILIHXCA cefiyac YCKOPHTEJX.
3t ponpockl OTHOCHTCSA K BO3MOMKIOCTH CO3JalHsi €AHHOI KapTHHLI
CHJI NPHPOJLI: TPABHTALLHH, caa0LlX, CHALHLIX B 3JeKTPOMATHITHLIX B3aH-
mojeiictsiil. BaituGepr n Canam cozjann nepBuie MOJACAH einnoii Teo-
pun caaGoro u IIEKTPOMArHHTHOTO B3amMojeiicTns. DBelin nonwitii
€034aTh EAHHYIO KapTHHY CI1albLiX, 3JeKTPOMATHHTHBIX H CHJBLHBIX B3aH-
MojeiicTBiil, Ho Gojee NpUMUTHBHEC, ueM Mojens BaiinbOepra—Casama,
Tak Kkak npodiema cJomlee, HO BCC Ke Hauauo ObLLIO M0J0MeHO. JKcs
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MEpHMCHTAARHAT HHQOPMAURA, KOTOpan HOHANOGHTCS AT POBEPKH H
TOATBCPHACHHS YTHX TEOPHA, nouTH Hasepuoe norpeGyer cuie GOIbLINK
SHEPruii: HECKOJLKO COTeH PHTASICKTPOH-BOALT B CHCTEME HEHTPA Mace
H OnaTh, s AyMaio, AXs cHcTeMmwl ete—, Ecu KaKas-uuGylb H3 9THX
TeOpHil CpaBelTBa NPH OUCHL BLICOKHX SHEPTHSX, TO Haula eXHHCT-
BEHHAY NpaBHALHAaA TCOPHA MOJAA — KBaHTOBAN INEKTPOJHHAMHKA —
Ronxia 00f3aTeabllo HapyWaTLes, 1 s 3aMKHY KPyr, BePHYBIUHCH K
HEPBOMY SKCHEPHMCHTY, KOTOPLII §1 XOTed BLINOJIHHTD, HauHHasi camo-
CTOATEABLHDIC HCC/CAOBAHHA.

C.THHT

Orkpbite /-vacTuup!
(anrunuie Buevatnenns)
1. ®OTOHbI M TAKENDLIE DCTOHbI

Bsanyozeiictpie cnera ¢ BemecTnoM C ApenHeii-
IHX BpeMed OLLIO MpPeaMeTOM BHHMAHHS ¢usnkos. B xa-
HCCTBE MPHMeEpPa MOXHO mpusect Mo [I3n (xHura macre«
pa Mo, nunacrus Yy, Kurail, IV sex no n. 3.). B XX Beke
HCC/ICOBAHNE CBETOBBIX Jyuell NPHBENO K MHOTHM thyuaa-
MEHTANLHLIM OTKPLITHAM B (u3nke. [Tepsas HoGerehckas
mpevHa no (usike Oblia BpyucHa Penrreny s 1901 r. 3a
OTKpBiTHE X-syuei,

B samm awu, naunnan o pador Iupaxa, HaMu ocosna-
Ha BO3MOMKHOCTL POMKACHNA 31CKTPOH-NO3HTPOHHKIX nap
SHCPrUYHBIMH KBaWTaMu cpera, PaGorw Jlamba o Pesep-
(popra SABHIHCH BaXKHBIM IMATOM Ha OYTH K NOHHMAaHHIo
NPHPOILL B3anMOACHCTBHA MeKAY (GOTOHAMH H 3JICKTPO-
Hamu. Mssiwnas popymyanposka kKeanrosoil ICKTPOJHHA-
MHKH, npHHajanexamas Tomouare, Ulsnurepy u ®eitnma-
uy, Haiicony, Baiickondy u ap., nossoamia paccuyHTaTh
Habaoaaempie aPekTrl, CBA3AHHLIC © COGCTBENHLIM 3/1CK-
TPOMATHHTHBIM 110JIeM 3JICKTPOHA.

B nocsiexnne neciTh qieT B ¢BA3H ¢ MOABAEHHEM [HFANT-
CKIX  3NEKTPOHBBIX YCKOPHTeNEH, COBEPUICHHBIX JeTeKTO-
POB, NIO3BOAAIOUIHX OTAHYATL 3JACKTPOHBl OT APYLHX Yya-
CTHU, H, HAKOHEL, BCTPEYHDLIX JEKTPOH-NO3HTPOHHBIX Ha-
KOMUTCALHLIX KOJMEL MBI Y3Ha/JH MHOFO HOBOTO O MPHPOJC
B321MOACHCTBHSA BEICOKOIHCPIETHYECKHX KBAHTOB CBETa o
SACMCHTADUBIMH  uacTHLaMH. HMayuenne B34HMOMCICTBHS
CBETA CO CBETOMOZOOHBIMH YAaCTHUAMH (TaK Ha3BIBAEMBIMH

"Samuel C. C. Ting The Discovery of the J Particle.
A Personal Recollection. Nubel Lecture, December 11, 1976, in: Les
Prix Nobel en 1976, Stockholm, 1977, pp. 76—106, [leperog A. 3. Ac-
pETSIIlﬂ.

Cswioen Y. Y Tuur paGotaer p Maccauycetekom TEXHOJOMHYRCKOM
sucruryre, KemGprax, CLUA, n s LIEPHe, JKeuena, I efiuapus,
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BCKTOPHULIMIT ME30HAMH, IL1H TSKEABIMH (OTOHAMH) B KOH~
e KOHNOB NPHBEJO K OTKPBITHIO HOBOTO ceMelicTBa 3Jie-
MeHTapHLIX YaCTHI, NepBOil M3 KOTOPBIX sABHJIach J-yas
cTHLA,

[Tepsrie mpencTaBJeHHsT O CBETOBBIX KBaHTax H POJH,
KOTOPYIO OHH HTPAIOT B aTOMHON ¢dusuKe, s NOJIVUHI U3
KnaccHuecKoil KHurn «ArvoMuele crektpwl» Iepulepra, c
KOTODPOIl 1 BIEPBHE MNO3HakKoMuacA JaetoMm 1957 r. B Helos
Hopke, Gyayun cryZeHTOM. Yike mnepel caMBIM OKOHua-
nHeM KoJJjelxa B NOoJapok OT oTua Ha PoKIecTBO 51 MO«
JAYUIT B NMEPEBOJAE Ha aHIIHIIcKHI A3BIK KHATY Axiuedepa H
Bepecreuroro «Ksantopass smekTpoimnamuka»., B Mou
cTy/leHyeckne roainl B Muunrane s JeraasHo npopaGortad
5Ty KHHTY H CaMOCTOSITEIbHO BLIBEJ HCKOTOPHE (OPMYILL.
Mozanee, paGoras B KoaymOuiickoM vHuBepcurere, fi ¢
GoabUIHM HHTepecoM mpouesa pabotv [peata, yKasaslIero
BO3MOXHOCTH INIPOBEPKH KBAaHTOROI 2JeKTPOAHHAMHKH Ha
MaJbX DAacCTOAHHAX B ONLITAX HA 3JICKTEOHHBIX YCKOPH-
TeISX BHICOKNUX 3nepruii. Muoio cosmecrno ¢ C. k. Bpox-
cKiM OBLTH MPOBEACHE! TEOPETHUECKHE PACYETH, N03BO.IMI0-
nHe BBLIAEJHTH BKJIAX ONPCICICHHOrO Kiacca (eiinManos-
CKHX JAHarpaMM B Ipollecce MIOOHHOTO POMACHHA Tpex
MIOCHOB. ‘

CymiecTBYIOT IBa NPHHUNNHATLHO Pa3JHYHBIX METOma
NPOBEPKH TEOPHH B3aUMOJCHCTBIS MeXKAY ((oToHaMy,
9MeKTponaMu H MiooHaMHu. HnusxosHeprernueckuli MeTox,
NpHMEHSIEMBIi, HAmpHMeEP, B ONBITAX TO H3MEPEHHIO JIM-
GOBCKOTO CABNra HJIH aHOMAaJbHOTO MarHHTHOIO MOMEHTa,
NO3BOJSET C BBHICOKOH TOUHOCTLIO NPOBEPATH TEOPHIO Ha
GosblINX paccTOSHUAX (NPH MaJuX mepellauaX HMMYbs
ca). HampuMmep, B mocielHeM OnbiTe IO H3MEPEHHIO aHO-
MaJbHOrO MATrHHTHOTO MOMEHTA MIOOHA, TPOBCAEHHOM B
HEPHe ITikacco n ap., MoJAyYeH peayanTaT

€22 —0,001165922=0,000000009 (rounocts 10-5).

DTOT pe3YJLTaT MOMKHO CDPABHHTH C TEOPETHUECKHM
npeAcKa3aHneM KBaHTOBOIl 3J€KTPOANHAMUKH C YY€TOM [0«
NPaBOK 3d CUCT CIbHBIX 1 ¢1a0BIX B3anMmogelicTenil, Bo-
uicJIene NPHBOANT K Pe3vabTarty

E’*g? =0,001165921 = 0,000000010.

Bericoras TounocTs Kax IRCOCPHMCHTAILHO I'IOJI}"TGHIIOI"L
TaK II TCOPETHYCCKH pPacCUHTAHHOI BCJIHUIH H, IVIaBHOC, X
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COBNATENNE €CTb TOUTH (DAHTACTHYCCKOE NOCTHHCHIE Kak
TCODHII, TAK H IKCTEpPHMEHTA.

Hpyroii Merton [IPOBEPKI KBAHTOBOH 3J€KTPOJiHAMUKI
CB34H C H3YYeHHEM MNPOIECCOB NpPH OOJBLINYX meperauax
HMOyabca. B skcmepuMentax Takoro Tuma, i KOTOPLIX
XdpaKkTepia MeHbllas TOYHOCTB, NpPOBEPSETCS CIIPaBEiH-
BocTb KOl mpn Goabux mepexannuix HMIVJLCAX, YTO,
KdK 3TO cJeiyeT H3 COOTHOUICHHS HeoTpeaeaennocTeii
Ax-Ap=T, cootercTByeT MammIM paccrosuuam. B oanu
U3 TAKHX MNPOIECCOB, a HMMEHHO NPOLECE poxaennsa ete—-
nap Gotonamn BHCOKHX BHEPrHil B KYJOHOBCKOM MmoJje -
Pd, BHOCHAT BK/Jaj KaKk 3JEKTPOMArHHTHOC, Tak H CHIbHOE
B3anMoneiicrsue. JomxubiM oGpasom BEIGHpAs KHHEMATH-
Y€CKIC KDHUTEPHII 0TOOpA, MOKHO BBILEJINTH JACKTPOMAT-
HUTHBIH BKJ&/, NOHN3NUE BKA4l CHABHLIX B3auMolelicTniii
A0 YPOBH HECKOJBLKHX MPOLEHTOB, Haymyase, nepenaunii
B SJCKTPOHMLIT NPONATATOP, N0 MOPSAKY BEANUNHL] pancu
1 I'sB; on npavo cpasan ¢ HHBADHAHTHOII Maccoll ete—-na-
pul. Ceuenne powiacnnsg nap B KO nmeer nopaiox 3
(@=1'/137). [Mockoabky ceuenne nmeer Manocts al, mas no-
JYYEHUS JOCTATOUHOIO uHCJda coOWTHI B KCHEpHMenTe
AOJKEH HCMOJL3OBATBCA TYYOK € BHICOKON HHTEHCHEA
HOCTBIO. JIETEKTOpP ¢ GOMBUINM YIVIOBLIM aKCENTAHCOM fne-
00XOAHM He TOJALKO AJS NOJIYYeHHsT DOCTATOUHOrO uicJia
COOBITHII, HO TaKKe AIA YCPELHCHNS 11O YyTay BHLIETA BTO-
PHUHBIX YaCTHLL.

Husaprautuaa macca Mdpe YacTHL, BLITETAIOWHX 13
O/HOIl TOYKH, MOKeT OBITh MOJyYeHa ToChe H3MEepeHns
HMIYNLCOB YaCTHIL Py H Py, HX YIVIOB BLLIETA TIO OTHOLICe
HRIO K najaiomemy nyuky 0, 02 n oxHospeMennofi nmestu-
buKaunn oGenx wacTHU, NO3BOIFIOLIEH OMPEAEaHTL HX
Maccn. MuBapuantnas Mmacca Napel ONpefe’sieTest coot-
HOLIEHHEM

m’~’=m;2+mzz+2[ElE2—-p,p2 cos(0,+6,) ],

rie £y — noJHasi SHeprHsa YacTHIH.

CrekTpoMeTp BKaIOuaer JBa naeua, ONHOBPEMENHo 13-
MQPEIOLHIL\' HMH)’JII:CI:I YacTHL P11 H Pe H HX VYIrJBl BBLICTA
0, n 0. ITo mpuynmaM rexumueckoro NOpAAKa MOJOKeHe
Ka#(10r0 nieva (UKcHpyercs 3apamee, DTO CHIBHO orpa-
HiYnBaeT o0JacTH perucTpauun yraos 0, u 0s. Hacrpoiika
Ha pasJHuHLIe HHBAPHAHTHLIC MAcchl MPOU3BONHTCA BaDbli-
POpaHeM BLIOPAHNLIX 3HAYCHUIT HMIVIbLCOB PLoi pa.

Koraa koppensimns Mexay AByMs wactumamu OTCYTCT-
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BYCT, pacnpejeneniie MO HHBAPHAHTHOI Macce M1 Npeis
crasaseT cofoil raaikylo QyHKLuIo. «Y3KHil» Pe30HANC BbI-
AT Kak ocTpuiil HHK Ha (OHE IValAKoro pachpeaec-
HUsl, a <IIPOKHil» pe3oHaHc NPHBOAMT K Oosee pas3Mbl-
ToMy MaxkcumMyMy. Haentnrxauus 4acTHIL B CHEKTPOMET-
pe NpoH3BOAHTCA MOCPEACTBOM:

1) u3Mepenus 3apaja M HMIyJabCa HYacTHUB OO €¢ Tpa-
EKTOPHH B MATUHTHOM N0JE;

2) onpejenenns A8 JAannoil TPACKTOPHH Maccnl Ha-
CTHLEI NyTeM H3MCPCHHA e¢ CKOPOCTH ¢ MOCJACAYIOWIHM HC-
MOJIL30BAHIEM COOTHOLICHHS f =110,

CKOpOCTh MOzeT OBITh H3MEpeHa C MOMOIILIO 4CpCH-
KOBCKIX CUCTUNKOB, Hemoab3vioutix sddexr UYepenkosa.
B cayuae 3JCKTPOHOB MOZKHO JIONOJIHHTQJIBLHO HCNOJIB30-
BaTh TO OOCTOfTCJABCTBO, UTO OHM  YUACTBYIOT TOJLKO B
9JCKTPOMATHHTHBIX  B3auMojeiictsusx. [lpoxoaa uepes
TOZULY CBHHLA, Hielomero GoJLLIVIO IVIOTHOCTb, 3/CKTPOH
TepAcT BCIO CBOW 9HEPrHIO B Mpolccce KacKaaHOro Ppo-
peuusa dorouos. Takum 06pas3oM, CBETOBas 3IHEPrus, Bbl-
nedsioilancd B KOMOMHHPORBAHHOM — CBHHIIOBO-JIOLHTHOM
JAUBHCBOM CUCTURKE (IJIH CBHHIOBO-CTEKJISIHHOM CUETYHKE),
npoiopunonaabua JHCPrunl 2JCKTpOHA.

B uxrabpe 1965 r. B. Enuke, IHPCKTOP YCKOPUTE/ILHOMH
aaboparopuy B TamOypre ([AD3H), npuraacina MeHsa A
NpOoBCACHHA MOCrO NEPBOro 3IKCHEpHMCHIA MO POXKAeHHIO
ete—-nap. '

Henoassopannpit HaM:#d JeTcKTOp HoKasan Ha puc. L.
On cOaaiaer CaCAVIOLLMH CBONRCTBAME, CYULCCTBCUHDLIMH
IJIst 9KCHCPHMEHTOB TOTO THIIA:

L L2 g L3RI i+ L4+ VL+5LE

v \ ; /
] BT ./
| T H g S
@.:;:L{—Ei‘}—"g, ,,,,,7,;,7,7,;_}_3? — .-
J'. L_'FTH 7
| HR

&1 F2 Ri+IR A+ R4+ VR+IRE

Puc. 1. Cxema cnektposerpa: AD, MA, MB — nnnoabHble MarnuThi;
Li—14 n RI—R4 — tpurrcpunie cuetunkn; LC, RC w HL, HR —
I0pPOroBLIC UEPEHKOBCKHE CUETUIKH € Ooabiuof aneptypoit;. SLC, SRC—
nuBiesue cuetdukd; QL, VL u QR, VR —rojockonw; QM — cuer-

YUK Y-KBAHTOB :
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1) on moxer 6uTh Hemomb30OBAm B doToHHOM nyuxe ¢
HHTEHCHBHOCTBIO ~ 10'! y/c ¢ mpomosmHTeNbHOCTLIO pa6o-
Yero uukKaa B 2—39%:;

2) akcenTanc OueHb BeaNK H mHe OTpaHHYHBACTCH pPa3a
MEpaMH MarHHTOB WJH 3awnTofl, a OnpemessieTcsl AHIIb
CUHHTHJIISILUHOHHBIMH CUETUHKAMH; _

3) pacnosoxenne peex CHCTYHKOB TaKOBO, YTO HX [0~
BEPXHOCTH 3aKDLITHL CO CTOPOHBI MHILEHH; '

4) nna TOro uTOGH HCKMIOUNTE alpOHHbBIE Napbl, MCKIY
UCPEHKOBCKHMH CYETUHKAMH TOMEINeHp MarHuThl, TakK 4TO
SEKTPOHLI OT B3aHMOAEHCTBHI MHOHOB ¢ razoM p nepsoit
nape cuerunkoB LC, RC oTKAoHAIOTCA Maruutom MA I He
HONa1aloT BO BTOPYI0 mapy cuetuuxos HL, HR. Anano-
THUHDIC HI3KOSHCDPreTHUeCKHe SJAEKTPOHEI M3  CUCTUHKOB
HL, HR otGpachisaiores c TTOMOIUBIO JIHBHEBLIX CUCTUIHKOB.
Boabmoe koanuecrso UCPECHKOBCKHX H JIHBHEBLIX CUCTYH«
KOB NO3BOJIAET NOTIONHHTENLHO yAOCTOBEPHTLCA B TOM, YTO
BCe ~alpounble mapel oTGpomensl, [Tockonbky uepenkops
CKII cueTunk PErHCTpHpPYeT 3/eKTPoHBl co 1009 -noii 3
ekTHBHOCTBIO, TOT (aKT, 4TO BLIXOX e*e=-map ¢ Tpex yea
PEHKOBCKHX CYETUHKOB PaBeH HX BEIXOAY ¢ YCTHIPCX CUETs
AHKOB, MOATBEp:KA4CT, 4TO B 0GPA3Le COACPIKATCH TONBKO
efeT-napel. YposeHn noaasacHusd CIeKTPOMETPOM (hoya oT
dIpOHHLIX Nap cocrasaser > 108,

[ocae sasepuenns storo IKCMEPHMENTA, NOKA3aABIIETO,
UTO KBdHTOBAA JJICKTPOANHAMIKA NPaBuABLHO OlICLIRACT
IPOUECC poskieHna nap BIJOTE 0 paccrostinii nopsaKa
10=1* oM, Mur HacTpowan marnuTs CHEKTPOMETPA TaK, 4TQ+
Obr HaGuionaeMoe cpeanee 3nauenie HHBapHAHTHOI MacCHl
Mapw Haxoxiioch sOausn 750 MsB. Mu 3aperHeTpiHpPOBE-
JH 3HAUHTCILHOe YBeJaHYCHHEe BLIXOAA (,"*C“‘-I'[}.]p, UTO, KaK
MOIJIO NOKA3aTbesl, MPOTHBOPCUHT NpPCACKA3AHHSM K3,
310 OTKJJOHCHHE BBLI3BAHO yBeJauHueHneM pKJaana CHJIBHBIX
B3AHMOMRICTBHIL, CBA3ANNBIX ¢  (OTOHHBIM poiiicnueM
M4cCHBHOR «(oTonONO0GHOIT> TacTHULD, p-Me3ona, pacna-
naiolleiics Mo KaHnauxy ete~ ¢ BEPOATHOCTBIO nopaika a?,
Hast toro, utoGm yOCAHTLCS B 3TOM 2, Mul JONOJHHTCABHO
[pounspeau H3MCpeHHS apu Goanliiem yrJae Mex Iy ]Ic"..f[pﬂB!
AeHusME et w e~ n oGHapyxuIN elle Gobliee OTKJIOHE
e or K3l droro Moxno 6bi0 ouzates, MOCKOJBKY
€ YBEIHUCHHEM yraa pasfiera BKJad 4HCTO 3/CKTPOMAr

# C TeopeTHUECKOf TOMKM 3peHus BONPOC 0 JIeNTOHHLIX pacnapgax
BEKTOPHLIN ME30HOB paccMaTtpupacetcs B paGotax [aswoy, aaa-Manna,
Hamoy v ap.
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HUTHOrO mpoilecca magacT OnICTpee, YeM mpolecca ¢ Poik-
JCHIICM p-Me30Ha,

[Tocre nmepeoro nalJmoicHus pacnajga p—et--e- no-
caenozaga Leads cepiisl 3KCNepPHMCHTOB Moeli TPYNNBI, IO-
CBALICHHBIX TOMY BOnpocy. Tamensie (OTOHB p, ®, @
MOMHO  DACCMaTpuBaTh KaK  Pe30HAHCHLIC — COCTOSIHUA
ata(p), ata—a(w), K+K- wan ata-a’(g) ¢ 10BOIBHO KO-
POTKHM BpeMeHneM KL3HI, 110 NOPAIAKY BeJTHUNHBL PABHLIM
10-22—10-2¢ ¢. Wupuub p, ®, @ paBHbL COOTBETCTBEHHO
i~ 100, 10 1 5 M3B. 21H yacTHIB 3aMeuaTedbHBl TEM, YTO
BCE OHH HMEIOT OJHH H Te ke KBAHTOBLIE wWiIc/1a:
J (coun) =1, C (3apanosas uerHocth) =—I1, P (npocrpat-
creennan yerdHocrn) =—I]. Taxkum oOpasoM, HX eLNHCTBEH-
HOC OT/JHYHE OT KBAHTOB CBETA COCTOHT B HEHYJeBOH Mac-
ce. Macca p pasna ~760 M»sB, maccet @ v @ — COOTBCT-
cTeenno ~783 u ~1019,5 MaB.

Kak mokasuiBacT ONLIT, POXACHIiEe TAMKCILX (OTOHOB
doTonaMH Ha HYKJOHZX i fApax NPOHCXOAHT vepe3 AH-
paKkIHONHBI Mpouece, nycioulifi Miioro obWero ¢ KiaaccH-
YECKHM MPOICCCOM pacCestHisl CBETAa HA 4epHOM JUICKe.
B onuitax no Qgoroposieniio vmeanx Gporonos n nadaio-
JCHIIO HX pdcnajioB 00 KaHaay ¢tre H3MOPHIOTCH KOH-
CTaHTL CBSI3N KarKI0ro Tsxenoro (orona ¢ dorosom. Hi-
Tepdepenuus  MeKAY KOHEUHBIMH COCTOAHIIAMH ete™ oT
pacnaia TsKeqaoro OToHa H OT UHCTO 3JCKTPOMAarHiTHOrO
npoliecca MO3BOJHCT H3MCPHTL aMIINTYAy POMACHHA TH-
wedoro Qgortona. HMutephepennns MeKAY 3THMI aMIIHTY-
JaMI KdUECTREHNO anaJoriyna Kaaccndeckofl niteppepen-
LHN o1 A8vx weJdeil, rae nepeld oXHON B3 WETe NOMCLLCH
Kycok c¢ickaa (CoOTBeTCTBYIOWLEH mpoueccy y—p—y—
—eteT), Hapvwalowuil  nuTepepeHuHoiiyI0  KapTidy.
YyceTo 2JCKTPOMATHHTHBIM MapaM NpH 9TOM COOTBETCTBYCT
KapTuHa IpH OTCYTCTBHU CTekaa nepei weabio. HMutepde-
penuns Mexay p(2n) —et+e” u w(3n) —et+e~ n unrep-
deperuna Moy p(2a) —2a # ©(3n) — 37 TO3BOAALT H3-
MEPUTH CIJIY HCCOXPAHCHHS H30CHHHA B 3JCKTPOMATHUTHLIX
B3auMoaciicTRIAX.

B upouecce nposeaeina ITHX IKCHCPHMCHTOR, MOCKOIL-
Ky WHPHHB © # ¢ cocTasafor scero ~ 10 u ~5 M3B, aul
JOBCTH paspelieHiie AeTeKTopa no Macce 10 ~5 MsB.

Iaa HeKOTOpPLIX H3Mepennil XapaKTepHa OYCHL HUIKaA
ckopocTh Halopa cratHeTHKH. B oanom onpite, B KOTOpPOM
MBI H3YuaJH CIeKTp Macc e*e~ B oljgacrn Bbllle Macc ps
B ©-ME30HOB, BLIXOJ ete -nap pasusICA NPHMEPHO OJHOMY
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COOLITHIO B NeHb OPH TMOTHON HHTEHCHBHOCTH nyuka. Ilpm
9TOM Ha TNPOTMKEeHHH IPHMEDHO Moayroaa ees J1a6opaTo-
PHA paGoTana TOALKO Ham mammy SKcnepuMentoM. [Ipu
TaKoii cKopocTy HaGopa cratucTnkn uwacro C/1y4asoch, uTo
88 2—3 mHA He HaGaI0Iam0ck HII OIHOrO COOBITHS 1, Ha«
06opot, HHOraa Guio 2—3 COOLITHA B AeHb. HMenno BO
BPEMST 3TOro akcmepumenta Y tac BbipaGoTanack Tpamus
Ui TPOBePATL BCe muTamoume HANDSKEHHA BPYUHYIO Kanga
Are 30 Mup u KaauGposare CICKTPOMETD MOCPEACTBOM Ha-
MCDEHHA BRIXOZA ulCTO 9CKTDOMATHHTHHIX Tap KaKIble
24 u. Ias Toro uTofy obecneynTs cTalnabHyio paboty
ACTEKTOpa, muTamoue erg HaNPSKeHnsT HHKOrNa He QOTa
Kmovaanes, u dusnky ACKYDHIN HA WeM DOCMEHHO Hame
Torla, Korza yckopureap no TCXHHUYCCKUM NPHYHHAM OCTa«
HapauBaaca. B cpasu ¢ sty ¥ HAC Ha NPOTSKEHHH MHOs
THX JeT Oblla CBOSI aBTOHOME:s CHCTEMa 3aszeMaenus.

Hekoropuie KOMHYCCTBEHHLIC PE3Y.IbTATH ONHCAHHEIX
BRHILIC ONBITOB MOMHO O0BSACHNTD, IPCANONOKHB, 4TO cys
WECTBYIOT TpH Tuma bynnaventagpnpx “CTPOHTENBNLIX
0/10KOB», H3BeCTHRIX 0N Ha3BanneM KBapkos, ua KOTODHIX
NOCTPOEHBI pas/IHYHBlE STEMCHTADHBIC uacTHUBL B3aimo-
AeCTBUS Mexkay (oToraMu, THAKCIEIMH (DOTOHAMH 1 sIeps-
HOIl MaTepHell ecrTp Pe3yJ bTar B3auMomeiicTpus Mexny
KBapKaMu,

Carypan Bnepeme BLUIBHHYl NDEANONIONKEHHe, cOraca
HO KOTOPOMY 3JeKTpOMarnuTHLie B3AHMONEHCTBHSA 3/eMela
TAPHBIX YaCTHIl NPOHCXOAAT I€pes TaKenre doTonn (pexs
TOpHBEIE ME3OHEI) B NPOMERYTOYHOM COCTOSIHHH,

2. HOBBIE YACTMLbI

[Tocne muornx et paboTe Mmu npuoGpean OTIhIT,
TNO3BOJMHBIIHIT NPOBOAHTE ONBITEl B (porounom IIYyUKe BEICO-
Koii HHTencusHocTH (10! v/c) ¢ 2—3% -Hum paboynym 1uk-
OM € ZIETEKTOPOM C BEICOKHM aKCenTamcom o Macce n
XOPOLINM MaccosbiM paspeiuenneM (AM=5 MsB), cnoco6-
HLIM BBLACAATH €*e~-mapul npn wamnymy ¢pona or atn-,
npeswimaloniero sduperT Gonee_ uem B 108 pas, :

Teneps Bosunkzer npocroii BONIPOC: CKOMBKO cymiecTs
BYCT TSKCABIX (POTOHOB? Kakopwm my cBoiicTBa? Mue ka-
AKCTCS NIOUTH HEBEPOSTHLIM, UYTO 11X MOKET LTk BCETO TpH,
TeM 0oJee 4To Macenl meex Tpex 6ausku k 1 I'sB. C weanio
TMOTYUHTL OTBETLI Ha 3TH BONPOCH 5 mpoBed pAx obeyikae-
Hil BHYTDH Haluefi rpymmm, KACaBIINXCA MOCTAHOBKH 110-
LLIX onsitos, B KoHue KoHUOB § PELINT, uTO npexie Bcero
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Heo0x0uM0 npoBecTH OO/LLIOH 3KCMEPHMEHT Ha TNPOTOHs
HOM yckopHTese Bpykxeiipenckoii naGoparopuu B 1971 n
IJIs TOHCKA HOBHIX TszKesiblX (OTOHOB MO pacmaiuofi MOAg
¢*e— B AuamasoHe Mace jo D ['3B.

HacKkoJbpKO Mie H3BECTHO, BICpPBLIE poxkaenHe ete~-map
B aAPOHHBIX CTOJKHOBEHHSAX HCCIe10BAJ0Ch Tpymmoit 3Hs
kuki, FIMeHHO 3Ta Tpynna BepBbie NPejiioxuia JHBHeBbIH
MeTo, TO3BOJSIONIHIL HAJCKHO OTAHYATh 3JEKTPOHBI OT
nuoros, [Tosme rpynma Jleiepmana mn3yuana pOKACHHG
MIOOHHLIX ITap B MPOTOH-SAePHBIX cTO/IKHOBeHnsAX, C Teopes
THUECKOH TOYKI 3peHHs 3TOT BOMpOC OBl BICPBLIE Hccaes
nopan Ipenapatoii 3, Hpeasom u Sinom u apyrumu. Tenepb
103B0/IbTEC MHE OOPATHTLCS K ONMHTY, B KOTOpOM Obl1a 00+
Hapyxena J-uacruua,

a) TpeGosanus k sxcnepumenty. Caenaem cieayiouine
yeThIpEe 3aMeuatiiid OTHOCHTEALHO IKCHEPUMCHTA [0 NOUCKY
yacTul ¢ MaJoii WHPHHOI B IMHPOKOM Jjillalla3oHe 3HEp-
ruit: i
1. TTockoabKy Mapbl ete~™ pOXKAAIOTCA . B 3JeKTpOMar-
HUTHBIX Tpolieccax, mpH OGOJABMIMX MaccaX M BHX01 e'e”
[0JaBJeH N0 CPABHEHHIO ¢ BLIXOJIOM aApoHHBIX map (ata~,
K+K-, pp, K*p u 1. 1.) no xpaiineii mcpe B 10° pas.

2. TaxuMm o0OpasoMm, aiag nabopa A0OCTATOUNON CTATHCTH-
Kil JeTeKTOp Aoqazell GuTb npucnocofaen K padore B mpo-
TOHHOM TyuKe Ooabloil nureHcHsHocTH (nopaaka 10—
10'2 mporon/c).

3. AzpoHuple napsl JA0JKHL IPOXOLHTH 4Yepe3 JeTeK-
TOpP C BEPOATHOCTBIO, MHOTO Mebluei 1075,

4, Ilasi JeTCKTOpa ¢ OrpaHHUYCHHBIM akcenrtancoM 0odb-
ioec 3HaueHHe HMEeT BONPOC O BHIGOpE ONTHMAJBHOH A
[OUCKA HOBBEIX YACTHL reoMerpuu. AnpHopHOTO oTBera Ha
9TOT BONPOC AaTh Heab3s. l13secTHO, OAHAKO, YTO B peak-
LHAX ¢ pOAcHHeM OOBIUHLIX @APOHOB BLIXOJ MaKCHMaJeH,
KOria OHH DOXKAAIOTCA NOKOALUIMHCS B CHCTEME LEHTPA
macce. Ecin Jajce OrpaHHuHTbCs cayuaeMm, Koraa ete” B
CLIM BblTeTaloT HEpPNeHAHKY/SPHO K Hampas/cHHIO Myd-
Ka, Jerko MOJY4HTb, uTO pacnainuie ete~ B sabopaTopHoil
cHeTeMe BhLIeTaloT mon yraom 14,6° ecan aHeprus mpoTo-
HoB pasHa 28,50 I'sB, He3aBUCHMO OT Macchl pacrnanaioueii-
€Sl YACTHILEL

6) Iyuox. Ha puc. 2 mpeicrasicHa cxeMa HHTCHCHBHO-
TO NPOTOHHOrO MyuKa € ME/ICHHBIM BbIBOIOM BpyxxeiiBeH-
*~F Omuo 13 REpBHX TCOPETHUECKNX HCCJCLOBAHMI MO POX/CHHIO el
TOHHBIX Tap B PP-CTOMKHOBEHHAX OLLIO NPOBC/CHO Anrapeain B Ap,
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Pue. 2. Bocroui IKCNCPUMEHTAJLHBIT 3a0 Bpykxeiipenckoro VCKOpH-
TeI5. DKCHCPHMEnT rpyoner MHT naeer noMep 598 uw pacnoaowen g
KOHlle MHWEHHOR cTanmuy A, Ne 614 — IKCMCPHMEHT npodeccopa
Hlsapua

CKOTO CHNXPOTpOHa B mepron 1973—1974 rr. Oas wawero
dKcnepuMenta (Ne 598) Gbir orsenen OTACHABHLIT Kanamg
(kanan A). Becena ¢ A. H. Ouanencon, KOTOPLIl B cBOel
padore ncnoan3zopan IYUOK ¢ MCAJNEHHLIM BLIBOZOM Ha npo-
ToliHoM cunxporpone B LIEPHe, nomorsa MHE IOHATh, KAK
NOIYUHTD YHCTLHT OyuOK ¢ Maspy ICTIEPCUHLIM ceyeHeM,
Ou nocoserosaa mie $oxyciposats NYY0K ¢ NOMOULILIO
MaruiuToR © He HCNOJgL30BATH A 3T00 HeH Kouanwas
TOPOB,

[lyuok, HCMOJIL30BaBWINICS B Hamlienm 3KCmepuMenre,
HMEJ HHTCHCHBHOCThL A0 2% ()12 MTPOTOHOB HA UHKJ H 1o~
nepednoe cevetine 3X6 yu, [Tonoxenne NyuKa MOHHTOPH«
POBAIOCL ¢ MOMOWLIO TeseBH3HORNO] cnereMel. CraGiip-
HOCTL I HHTEHCHBHOCTL nmyuka MOHHTOPHDOBAIHCH CueTyj-
KOM BTODHUHOIN 3aMucenn 1 wectsio PALEMI TeJecKonos
CUMHTHAJASAIHONHLIX  cueTyliKOB, PAClOJOKEeHHBIX nOA yr-
JOM 8 75° K wmanpasaenu Oy4Ka B GCTOHHOH 3auyiTe Ha
rayouse 12 dytor. Cyeryny BTOpHunoil sMuccun Kaanopo-
Baaca exxeanesHo ¢ doasroii Al g C.

8) Konerpyxuus AETEKTOPa 3JEKTPOHHBIX nap. Muoro«
JCTHIH ONBIT N0ACKAa3LIBA HaM, uTo nerckrop ICKTPOH=
HuX nap, cnocoGuuii paGotath g HHTCHCHBHOM nIyuke u B
TO e BpeMa UMCIOWH 60aLioH MaccoBulil axcenrtanc nu
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BLICOKOEG paspeiueniie 1o acce, Jydlle BCEro MOCTPOHTb B
Bie CHEKTPOMeIpa C ABYMA IJedaMH, Pacnosokis 00/b-
IIHHCTBO CYETYHKOB 3a MArHHTAaMH TaK, 4yToObl OHH OBLIH
3aKpbITHl HCNOCDCACTBEHHO CO  CcTOpoHbl MumenH. [as
Toro 4To0bl YIPOCTHTE aHAIN3 H AOOHTLCS JYULIEro paspes
1eHHS [0 Macce, Mbl «Pa3Bsi3adi» NMOYJAbC H YroJ Bhljle-
Ta, PacMoJg0iIB MATHHTLI TaK, 4TO0LI OHH OTKJIOHAIH uya-
CTHUB B BCPTHKAJALHOIl NJOCKOCTH, TOTJa KakK YroJa Bblje-
Ta H3MepsAeTcs B rOpH30HTAAbHOIL. Bua ycraHoBkn B naane
JaH Ha puc. 3, a, BiJ cO0Ky — Ha puc. 3, 0.

CnekrpoMeTp 00/gaaer CJIeAyIOLIiMH OCHOBHBIMI CBOIi-
CTBAMIL

1, Mnmenb Mumwens cOCTONT H3 JEBATH KYCKOB Oe-
PIVLANA, KaxAL{l H3 KOTOPBIX HMEeT TOJIHHY 1,78 »u,
pasic/CHHBIX NMPOMEKYTKaMu B 7,3 €M, TaK 4TO HYdCTHIDI,
o0pasoBaliuble B OQHOI H3 wacTeil I MOMaiamille B CHCKT-
poMeTp, MO MyTH He NPOXOAAT uepe3 OCTaJbHbie YacTH.
Takad cTPYKTypa MHUIEHI Takie N03B0JseT 3ddeKTHBHEE
oT6pacLIBaTh Napsl 33 CHET CayUAliHBIX HATOMKEHHIT.

2. Maruntnas cncrema, OrkiroHfwomas crnocol-
HOCTDL anmoannniy Markuron Mg, M;, Mz Taxoma, uto Hil
OMIH 113 CYETHUHKOB HE «CMOTPUT» NpsAMO Ha Muwenn, JToae
MarnnToB B HX OKOHYATENBLHOM TOJ0MKEHHN  H3Mepaioch
TpexMCpHBIM MetodoM Xoasa, NMpHuYeM KOJIYECTBO TOUCK
pagusiocs 109,

. 3. Kamepn Ay A, B u C npeacrapasior coboil npo-
BOJIOUHBIE MPOMOPUHOHAALHLIE KaMmepbl. OuH cocToaT 113
Bosce ueM 8000 TOHKHX TO30J0UEHHLIX NPOBOIIHIKOB, Pa3-
ABHHYTBIX Mexcdy coloii ma 2 MM, Ka)ablii H3 KOTOPBIX

CBfI3al CO CBOHM YCHJNTeJeM I CBOCIH CHCTCMOH ICKOILH-
poski. Pacmosioxenne kamep nokasaHo Ha puc. 4. Bo
peex 11 cmosix opuHeHTauHsi MPOBOIHHKOB pasjiHuHa.
B xax710it H3 1MOCJACAHHX TPeX KaMep NPOBOJAHHKN mosep-
HYTH! JAPYT OTHOCHTEJILHO Apyra Ha 60°, 1 nosToMy HOMepa
TPOBOIHIKOB BCEX TPeX CJI0EB B CyMMe JO/KHEL 14BaThb
KOHCTAHTy B JI000f Touke. JTO NO3BOJIACT PA3IRIATL Tpe-
KH B MHOTOTPCKOBBHIX COOLITHAX H or0paceiBaTh MArKie
HeflTpoHbl M (POTOHBI, OT KOTOPBIX cpafaTLiBalOT He BCe
cnou. Mul pazpaborann creunasabHbic rasoBpie CMecH, pac-
cunTakHble Ha padoTy KaMCp C HH3KHM NHTAIOULUM Hanp-
MeHueM nmpH Hajapuun Ooapworo pajinauiontoro (Qomua.
Hast toro utoGBl YJAYULIHTh BPEMCHHOE pa3peLICHUE, Noc-
je xamep A u B pacnonoxennl tonxue (1,6 MM) romocko-
not (8X8). Dt Kamepnl cmocofHn padoTaTh ¢ YACTOTOI
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Puc. 3. Cxematuuccxuii nux asyxnae-  Puc. 4. Ortuocntesvuas opi-
4EB0T0 CNCKTPOMETPA, HA KOTOPOM Obl-  CHTALHA MJOCKOCTRN TPOBOM-
na orkpwita J-vacthua. Mo, AM;, M,—  HHKOB B NPONCPILHOHAILHDIX
AHNOAbHLIE MaruuTh, Ay, A, B n € — Kavepax
IPOBOMOUHBIE NPONOPUHOHAILHLIC KaMe-

Pui; a H 6 —rozockomnn 8x8; S — tpi

PARA JHBHCBLIX M CTeKIAHHLIX CUETYH-

koB; Cp, Cy n €, —razonue Yepeu-

KOBCKHE CHeTUHKit

20 MI'u u oanospesenmo PEricTpupoBaTs 10 BOCLMH ya-
CTHL, B Ka:KAOM miIeue, : &

Bamnbim ycaosneym sizasercs GesoTkasHocTs B paloTe
kamaoro n3 8000 nposojnukos, MOCKOIBKY 17151 pPEeMOHTA
AdiKe ONHOro MPOBOAHHKA NPHINIOCH OB JeMOHTHPOBATH
MacTh GeTOHHOIl 3aLMNTH BecOM MoOuTH B TBICAYY TOHH.

Onucankble KaMepsl H MarunTh NO3BOJIAIOT JOCTHUL Be-
JUHYHHDL MacCOBOro paspemenna =5 MsB u P JaHHOM
MO TOKCHIN MarHuTOB aKCenTaHca mo Macce 2 I'sB. Buico-
KO€ Maccosoe paspelleHiic  MO3BOJASET NPOBOAHTD NOHCK
0ucHb y3KHX pesonancos. Boabuwoii maccoBmii akcenramc
NO3BOIACT MEPEKPBITL WHPOKHH AHANA30H Mace,

4. HepeHKOBCKHNEe I JuUBHeBH e CUCTYHKH,
Uepenkosekne cuerunku Cy C . B coueTanuu ¢ JHBHEBBI«
MH H CTERJIAHHBIMH CYETWIKAMH S MO3BO.ISIOT I10JABHTE
DOoH 0T axpouHBIX nap Goaee ueM B 108 pas.

YepeHKOBCKHIT CueTyik Co, pacmosioKenuslii B MaruuTe
(puc. 5, a), cnaGien Goabuim chepuuecknM  sepkanom
muamerpom 1 M. asee, 3a BTOPLIM MarkuToM yCTaHoB/eH
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Puc. 5. a) cxema cuerunka Cp H ero pacnofoieiie B YCTaHOBKC]

0) amnautyaupii cuektp goroymuomuteas (RCA C31000M) uepeuxon-

ckoro cuetunka Co € reqieM B KauecTBe paanaTtopa  (XOpOoWO BHHBI
MHKH OT OJiHOTO, JIBYX H Tpex (JOTOIJCKTPOHOB)

BTOPOIl UePCHKOBCKHIT CHETUHK € IJJHUITHUCCKHM 3epKajoM
pasymepom 1,6 1,0 M2 Uepenkosckie cuUCTHHKH 3amoJHE-
HEl BOJOPOJOM, YTO MO3BOJSET CBeCT A0 MHHHMyMa (oH
OT BTOPHUHLIX JeKTpPoHOB. TaK e, KAK H B HAWHX TPEIbl
avmux skcnepnsenrax s J[193M, OGaarogaps  CcHIALHOMY
MarHATHOMY TIOJIIO B TPOMEKYVTKE MeKAy ABYMS CUCTUI«
KaMl, HEe3HauuTeJbHOe KOJHUYCCTBO BTOPHUHBIX 3JI€KTPO-
HOB, BLIJICTAIOWLIX 13 TEPBOTO CUCTUIKA, OTKJIOHSICTCS B
CTOPOHY H H& Monajact BO BTOPOIl CUCTUIK.

Hast Toro utofnl CBECTH K MUHIMYMY KpaTHOe paccesi-
HHC H (DOTOHHYK KOHBCPCHIO, MBI NOCTapajich A0 mpejaena
YMCHBLWHTL KOJHYCCTBO BelUecTBA HA JHHHH. nyuka. [le-
peasee H 3aiHee oKHa cderunka Cy HMEIOT TOMLINHY €O+
orsercreenHo 0,125 n 0,250 my. Bo nzdcomkaniic orpakes
HiISI YCPEHKOBCKOTO H3/J1y4eHHs Ha OoJblUIOf yroa 3epka’a
Co u C, u3roToB/eHbl 13 UEPHOrO JIOUHTA TOJLLHHOIM
3 MM, 2TIOMHHH3HPOBAHHOLO TOJILKO C TepexHeli (BOTHY«
TOll) CcTOpOHLI. 3epKaJja 15 ONICLIBACMOrO IKCIEPHMCHTA
0Ll H3roTOBJAEHH B onTHYeckoil Mactepcroii I1EPHa.
Kpusnzia nmoscpxHOCTH H3Mepsijiach ¢ IOMOLIBIO Ja3epa,
npuueyM H3 0OJALILIOTO KOJINYCCTBA H3TOTOBJICHHLIX 3CPKAJ
anmb 24 Gplau oToGpaHbl AJdd HCNOJb30BaHNA B onpite (4
BCon48C,,168C,).

CueTultki H3HYTPH BBIKpAUICHB B 4epHHIl user, Giaas
rojapa ueMy Ha Katode ¢oToymMHomHTEesT (QoKycupyercs
TOJALKO YCPRHKOBCKHII CBET OT 3JeKTPOHOB ¢ TPAEKTOPHH
nyuka. B 3KcmepuMeHTe HCNOABL3YIOTCS  BLICOKOUYBCTBH4
Teaphble (oroymuoxurend tna PCA C31000. FIX uyscrs
BHTCJIBHOCTH TaKOBa, 4TO, KOrAa cUeTHYHK OLI 3anojHeH
reqaieM (npH 3TOM B cpejiHeM oxujgaercss 2—3 ¢oToanexs
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Tpona), OB PasANunM MUK OT enNHNYHLIX oT031eKTPO-
nos (puc. 5, 0).

Cueruuk Cy pacnonoxen ouenn 0aH3K9 K MHWCHH B
30H¢ BLICOKOH paianauun. 158 TOoro 4rodp YMEHBIWHUTh YlC
JI0 CAVUAHHBIX cpalaTniBanuii n MEpPTBOE BpeMs, Hamps-
HKEHNST BO3OYIKACHHA Ha (POTOVMIOMKHTEIE HCOOXOAHMO [0
BO3MOKHOCTH yMCHLWHTb. C APyrolfi cTOPOHB, HCOGXOLIMG
oGecneunts sdexTnsyio patory cuetunka. Hanpsaeniue
HEIL3A CHIDKATL CAHIWKOM CIILHO, MOCKOJBKY npH 3T0M
MOIKCT OKa3aThCSl, YTO CUETUHK CHOCOOCH 3(P(YCKTHBIHO pe-
THCTpHPOBATL JINUIb Wapbl OT peakunn 1°—yp+e++e~, Ko-
TOpele MoryT nonacts B cuetunk. Korza Cy 3anoamed so-
AOPONOM, OAHH BMCKTPOH OOPA3YCT NPHMEPHO BOCEMb (o=
TO3J1EKTPOHOB; ABa 00pazyioT okoao 16, 3Hauue nosoKe-
HHS THEKA OT OAHOrO (OTOSICKTPOHA NO3BOJSET pasiHuuTh
3Ti asa cayuasd. Jlaa toro 4toGu yOeintbes s 100% -noit
3(PMEKTHBHOCTH CHETYHKOB, Mpbl nposesn HX KaauOpoBKY
B TeCTOBOM [yuKe.

B konue wamaoro nicua naxoasrtes apa NEePHCHIHKY-
ASPHO DACNONOKEHHBIX PSR4 CYCTYHKOB H3 CBHHLOBOLO
CTCKAA TOJAULHNON B TPH PaAHALOHHBIX AJHULI, npuyeM
NepBoiii pag copepxur 12 3JEMCHTOB, a BTOpoii— 13, a euje
Ad.1CC — OAHH TOPH3OHTABHLI PAA H3 CCMH CBHHLOBO-TI0-
UHTHLIX JHBHEBHIX CUCTUHKOB TOaMMHON B 10 pagnaunou-
HLIX AJHH, UYTO 103BOJSET elie HaleKuee oT0pacLiBaTh
aipounl.  CTekisHIBLIC H  CBHHLOBO-TIOUHTHBIC CUCTUHKH
pasbutnl mpumepuo Ha 100 Aueck, uTo Takme noMoraer
OTIHYATh 3ACKTPOHHBIE TPACKTOPHH OT JOMKHBLIX TPEKOB.

5. Hncruit Kadu6poBouH b il S3ACKTPOHHD
nyuok. Has toro utobul 106HTLCS BBHICOKOrO YPOBHSA 10~
Aasiaenus (ona aJpoHHbIX nap u o0ecneynrs 100% -uy10
3QdeKTHBHOCTD  perucTpaniy SJEKTPOHOB, HeolGX01HMO
IpoBeCTH  KaaHOPOBKY B UHCTOM  3CKTPOHHOM My qKe.
B saexrtponnoM yckopureae thna 133U aerko DOy UHTE
YHCTBIH 3JEKTPOHHLUT MYYOK ¢ NOMOLILIO BLICOKOSHCPIETH=
YECKOro (hOTOHHOrO MyuKa, N21AI0LIEr0 HA MHIMICHD ¢ Go/lbe
WHM 3apsI0M S1pa I POXIAIOUIEr0 BLLICTAIOLIHE [O] Hy+
JCBLIM YoM e*e~-mapel. Ha npotonsoM yekopurese Ty«
WHi ¢nocol NOAYYHTb YHCTL] SJICKTPONNHLIT OYY0K — 3TO
HCHOMBL30BATL pedkuulo al—y+-¢t+4-em, perucTpupya et g
CcoBiadCHHH ¢ e~. C 3TO{ 1eibIO U3MepsiouHii yroa yepeHs
KOBCKHIl cuerTunk C, yCcTauomiew BOAN3N MHIICHH 3a Mars
wuroM Mo (puc. 6, a). d1or cucTunk Tamxe OKPauniCH 113+
HYTPH B YCPULIi WUBET; OH YYBCTBUTEICH K 9JICKTpOHAM C
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Yuery codeimul

Ixanan=02¢ecek

Tonge roa /(

(sepm cmans G25mm) N0

o 107 a0
Nomep kanarna

Puc. 6. Cxema anamnsa ete—-nap or pacnama n®—.y+etde—: a—
B cfoxy Mmarianta Ae, OTKJACHHAIOLIETO 1.1131\0J1.cprem IeCKHE TPACKTO-
prt (P,) e= B cuetung Cg4 6 3aTEJILHOCTL BO  BpeMeHn
sackTponnoro curmaia or Cp 11 no 0 cHrigaja -oT  maeua

cnexTpoMeTpa i liaobopot

sucprueil ppre 10 MaB 1 orGpacuiBaeT MHOHH C 3HCpPrieii
Mmensute 2.7 T3B. Copnaaenue smexay C, n Cp, C,, auB+
HEeBLIM CUCTUIIKOM 1 TOJ0CKONAMII YKa3blBacT Ha TO, H4TO
saperucTpiuposana e*e—-nmapa ot npouecca a’—y+ette,
Tumiunasl KapTiiiia BPEMEHNOro CORMaicHis NpeicTapiena
Ha pnc. 8, 0. C, MOXKHO HCIOILZOBATL B KayecTBe TPHr-
repa, HOIVUNB B Pe3VILTATe WICTLHT 3J1CKTPOHHBIT RYYOK
pas kaaudpopxi Co, C,, CTERIAHRHOLO H JHBHEBOTO CHET«
YIFKOB. JTO MOMOTaeT Takie BODATL NPaBHIbHBOE HANDP-
enne pa cuerviikax Cp, DOCKOJIBKY CoRlajciiie Memiay
C. n C, rapautupyer, 4To cUCTUHK 3(PCKTUBHO PETHCT+
PHPYET OTUHOUHBHI 3JICKTPOH, a HE Napy € HYJEBLIM YTs
JOM DBBLIETA.

6. 3amnra. Kax BuzHo us pne. 6, JACTEKTOp HMeeT
Goapise pasMepsl; npH nuTeHcusHocTH nyuka 101 npos
TonoE, 13 KoTOpmIX 1CG'%m m3am ModelicrayeT B MILNCHH, B
OKPECTHOCTH V Tamrm, ofpasverca 10'? wvacruu. Has Toro
qTo0L 0GCCICHIT VIO 3aLINTY AETEKTOpa I meps
coHasa, MB 1 CHBIIET JTCPEeBAHHBIC MOAGH
an GeroHHby GU0KO! Ope DBHIACHILIOCH, 4TO Bpiixeil
BeHcKast JgadopaTopis pacnoaaracTt Tpc()v MEIM A5 HAC
KOJIYecTBOM GCTOHHOH 3auuiTH. Ty NpoGIeMy MBI pes
U, B3AB 3amuTHble 0ok ¢ KeMODHIAKCKOro 3.JJCKTPOHs
HOTO VCKOPUTEAS, KOoTopslil OBL1 AeMOHTHPOBAH HE3a101T0
1o sroro. Ha sawmury sarpaucro nps iGausureasio 10000
Getona, 100 T ceiuna, 5T vpana 1 O T Mbijla — IOCICAHEE
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pasyemeno nag C,, _ I
sacth C, 1as morae BRI HeiiTponos. Jame mou
Haanmuumn takoro xkodnvcersa SAWNTH YDOBCHD palnauiy
B paitone mimmenn uepes uge ocae obayuenus pee eme
pasen 9 penrrenfu

IEe
IpercranigeT BHE‘-‘H]TC._'ILII}'N) Glidc-
HOCTb,

[pu AOCTpoiike CICKTPOMCTPA W Ha mpoTaMeny pcero
3!\'(7](.’})113[(2]1']'(] Mie pi Ch HLICJI}'[UEETEJ MIOro KPpHTII-
YCCKIX 3aMeuannii, Onu Kdcaiuen p OCHOBHOM BLICOKOL}
CTOHMOCTH CICKTPOMCTPA, CRA3AHHOI C BLICOKHMU Tpedo-
BAHUAMI Ha Maccopoe paspeurcntte, Oann uspecriu HE
3HK B CBA3l C 3THM 3aMeTI, yro C‘H(:‘I{“.‘pO.".IGT}) TAKOro Ti-
1a pUTONCH JMWL 119 nomucka Y3KHX pC30HancoB, Koto-.
PLIX B mpupoie, snamso, ne cyuecrsyer. [lockoabky, ox-
HAKO, OOBIMHO A He ovyens AOBCPAIO TCOPETHYRCKIM OO0 -
PAXKCHHAM, Mbl pewnay PYKOBOACTBOBATLCA COOCTBCHHBIM
Itanaxn,

B anpene 1974 r. yy CMOHTHPOBA/IH yCTAHOBKY 1 Ha-
Ya.1H Ol’)JIy‘IEHHG HHTEHCHBHBIM IPOTOHHBIM MYy4YKOM. BCKO"
P€ Mbl BRISICHHJIN, 4TO ypoBenp parnauniu B KOHTPOJLHOI
KOMHaTe cocragaser 0,2 peurren/u. ITpu stom mamn thuzu-
KH 3a 24 94 moaywaan G HPCACABLHO A0MYCTHMYIO ro0BYIO
203y paawauuul Ha nouckn INPHYHHBL  CTOb BLICOKOrO
YPOBHA paxnaumn Golio S4TPauCHO 0KOAO 2—3 Hegedn,
IIpHYeM nox eonpocom Guita cama BO3MOKHOCTL NpoBee-
Hus BI(L‘IIL’{)III»ICIITEL

Onnaman V. Bekkep, paloralomuii Bmecte co MHOI1
¢ 1966 r., o6xons YCT4HOBKY CO CYETUHKOM Feiirepa, sapyr
00HapVKuI, uTQ MAKCHMYM pafnaunn uwabiiofaercs poim-
8Hl OXHOro ompexejcHHOro yuacrka 3amutol. Hceenegoran
STOT BONpPOC noapobuee, bl BLISICHHTH, 4TO, HeCMOTPSH Ha
Bee Hau 10000 T Getonuoi SAUHTBL, OMHH H3 OCHOBHDIX
V4aCTKOB — Bepx moraoTtnrenn Oyuka — 6ol ocrasien
CosepuretHo orkputhiM! Henpasup 3TY ONJIOLIHOCTB, Mbl
CHH3IM ypoBens paauauiy no OesonacHoro i cmoruy npo-
A0 T:KATYH E)KCUGPUT\IGHT. ’

C ampeas 1o ABIyCcTa Mbl 3aHiMaduCh HacTpoiKoil u
OTTALKOI CcneKTpoMeTpa u xopenn €ro no padouero co-
CTOAHHSA, TAK 4TO OH MOr padoTaTh B Oy4Ke ¢ unrecus-
Hoctuio 10" nporonos B unkie, HeGonpuroii CIIEKTPOMET]
ldp Takme pafotan HopwmaibHo, NO3BOJIUB HaM OTKaJgi-
GpoBarts ACTEKTOP C NOMOUIBLIO  YHCTOrO IEKTPOHHOrO
nyuKa.

r) PaGora Actektopa. [lo npuunne BuICOKOI] CJIOHCHO=
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1

i JeTeKTopa ero HopmaJibHaa pabdora TpedyeT OpHCYT-
Bud wectepsix (usukos, [lepex nalopoM ZaHHHX npH-
80 100 uacos pafortel YUILIo Ha HPOBCPKY 3QPEKTHBHO-
CTH Bcex JeTtexktopos. B u

I. SddexrunHoCTL HE (HX CHeTUHRGB Oblla n3-
Mepena o Beell (asopoli ofaacti, Buu nojofpaunt om-
THMAJIBHBIC 3HaYvYCIHHg HAIIp st obecneynBatolliic BhI-
cokyiy addertusHocTs. THununbil pesyasTaT nokasad Ha
puc. 7, a aaa cuerunixa C, .

2. Urobu obecHeunTh YCTGHUNBOCTDL CHrHada Kazidlero
U3 CTCHJIAHHOFO H JHBHEBOTO CHCTYHKOB, Gblia TponeieHa
Ka110poBKa HX HANpsxKeruil,

3. buaa mnposepena sdpeKTHBHOCTD KOHUEBBIX TO/10-
CKOMOB, PACHOJIOMKCHHBIX Jadablle scera of TpyOkn ¢oTo-
YMHOMHTETA.

4. Bpia npoBepeHa TaxyKe CHHXPOHH3ALUA TOAOCKONOB,
obecreunBaionlas 0IHOBPEMCHHOCTL CHIHAMOB OT BCEX CHET-
YHKOB, CBA3AHHBIX C YaCTHLAMH, POXKIAEHHBIMH B MUILEHH,
B mpopoaxenue Bcero skcnepuMeHTa BpeMeHa TNpoJera
AJS KaxJAOro M3 rOJOCKONOB M UYEPEHKOBCKHX CYETYHKOB,
AMIUIHTY/ABl CHIHAJO0B HCDEHKOBCKHX CUETUHKOB, CTCK/AHA
HLIX H JIHBHEBLIX CUECTUHKOB, UHCJI0 cpadaTniBanilii Kai1o-
ro CHETUYHKA M CHrHAJL C NPOBOJOMHBEIX KaMep 3amlHchiBas
JHCE H BRIBOAMJIHCL Ha ANCILICIT.

5. O nposepkn sbdextusHocTd paGoThl NPONOPILHOs
HA/IbLHBIX TIPOBOJIOYHBIX KaMep N0 Beell HX maomajin 3a
HUMH B DasiHUHBIX MOJOMKEHHAX VEpenIsiaca Heboasmoil
TeCTOBLIH CYETUHK, NO3BOJAOMINI H3MEPATh 3(PPCKTHB«
HOCTb KaMepbl B 3aBHCHMOCTH OT Hanps:KeHus., THnHusna
Ha0opul KpHBBIX 3QQCKTHBHOCTH A1 BCEX KaMep NOKa3as
HH Ha pHc. 7, 0.

6. Has npopepkn CHHXPOHH3EUMH ABYX INJeueil CIEKTs
poMerpa ObliM NpPOBEAEHBI ABA KOHTPOJLUHX onpita. Bos
NepBLIX, TECTOBBII CYCTUHK NMEPECTARAAICH ¢ OIHOTO TMJICUA
Ha apyroe. Bo-sropuix, BEIXOA ete~ GBII U3MepeH IpH Mas
JbIX HHBapPHANTHBIX Maccax napel (m,, <2 I'sB), rme Bea
JIHK OTHOCHTEJILHDII BLIXOX HCTHHHBEIX e*e~-map.

B nauvaze nera 1974 r. Mul mposean psix H3MCPEHHHA
B obiacth Macc 4—5 I'3B. Oanako anasns moayueHHHIX
A3HHBIX 1371 BCETO HECKOJLKO 371eKTPOH-TIO3HTPOHHBIX Nap,

B KoHle aBrycra Mbl HACTPOMAH MAaTHUTH Ha 06JacTh
Macc 2,5—4,0 TsB. Tlourn cpasy Mwel yBHIedH uiCTHG
3JICKTPOHHBIC TTaphl,

CamuiM yRusuTebHBIM GBI TO, 9TO GOABLIMHCTBO
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sdupexkrtis:
b oT

o BCeit naowaan (Gyken
i ML Tpexa, npoxogruiero
Ha CeTkax PoH cucTyHKa); 6 — sdupekTue-
. NPONCPLHONAALELIX CP D 3aBMCHMOCTH OT Hanpsike-
PEHRS DPOBOANANCH € HOMOWBIO HeG0ALILOTO  TecToBOTO cueTunka W,
Ykpenasacs p noaomenuax A, B, C, D, E nosazu KaxJofl H3 xamep),




e*e=-map nMeao MHBapHAHTHVIO Maccy, Oansxyio k 3,1 T'sB
(pnc. 8, a). Hertaapyslii ana i3 moxasad’d, 4TO LUIHpHHA CO-
crasasiet Mcuee 5 MaB (puc. 8,0)!

Ha nporszkeHin Mporoderneil pabornl s Buipaborad
HECKOJBKO NPHEMOB NOPaKTHUCCKO NPOBCPKH  A2lHDIN I
pe3yaLTATOR aHaalza. §l ocTanoBJioCh Ha HEROTOPLIX 13
HHX.

I, UroOwr yOeanTeca B TOM, uTO HallwgaeMbpii NHK
ecTb HCTHHHHII a¢(eKkT, a He annmapaTypHbI MakCHMYyM
W pe3yanTaT owndouieil padoTel KOMALIOTEpa, Mbl TPO-
BeJIH JAPYTIie H3MEPCHHS, YMCHBUIIB TOK B 0OMOTKC MAarill-
TOB. [lpH 3TOM HaCTHULI DPOXOAAT UCPe3 APYTHE UACTH je-
TekTopa. TOT (akT, UTO NIHK HC H3MEHIT CBOEro No.10zKe-
HHS, SABHJCT NPHAMBIM CBHIETEILCTBOM OTKPHITHA HOBOII
YACTHILEL :

2. 1as npoBepxkH NpaBUJILHOCTII PE3VJLTATOB anacisa
MLl HCHOJAL30OBAAN [ABa COBCPLICHHO pas’inunbix HalGopa
AporpaMy. JTo 03HauacT, UTO JaHHLIC HE3aBHCHMO aHadl-
3HPOBAJNCH JABYMA TPYNIaMid (H3HKOB, KamIiad 113 KOTO-
puix ofpalbartmBadaa Hexeauvio nHdopyauio, dopyipona«
Jia CBOIO JCHTY HCXOAHHIX JI4HHBIX, NPOBOJILIA [ACUYCTH
s(pdextusnoctin Merozoyd Monte-Kapao, pexouerpyiposa-
Ja co0BITHA, BHOCHJAA MONPABKI H, HAKOICIH, [OJIyUaga pes
3yJabTaThl. ITa mpoueaypa Tpedver 5ipoe (0JbWE MaluHis«
HOr0 BPEMeHH, 34TO IOBBIUACT HAICKHOCTH PE3V/bTATOB.

3. Jlag Toro utolnl OUCHHTL paszinuunic (OHGBLIE (-
(eKTL, ML IPOBETI CICIVIOLLIE CHelHATLHBIE H3MepCHns:

a) Inas HCKaouenus (oHa OT CJIyuaillplX Ha oucHi
ABYX TMIYJAbCOB B CTEKISHHBIX I THEHCEBLIX CUCTUHKAX MH
MeHAIH HampsmXeHHe na cuerunkax, D70 HE cKasaJjoch HA
BBLINOC; '

6) a5 omenku oHa, CBA3QHIOIO € paccesiiceM Ha
Kpasx MarHHTa, Ha Jaukbie OBLIN HagomcHol obpesanus,
yMeHpWnBIINe 3(QexTusuyio  aneprypy Marmures., He
OB10 3a(UKCHPOBANO HUKAKOTO CKOJIL-NNGVIb 312ulTLIbs
HOTO YMCHBUICHHS BHINOTA;

B) Aas TOro uroGHl TPOBEPHTH CICTEMY CUHTLIBAHUS
KaMCp il TPHTTEPHYIO CHCTEMY TOACGCKONCB, CLL1i NpoBes
LCHBI H3MEPCHHS € HECKOJDLKIIMI OTKIIOUEHHLIMH ILTOCKO«
CTSIMII KaMep H HCK/JIIOUCHIE 13 TPHITEpa CCKIT TOI0CKO#
nos. I[1pn 3T0M He OBIO OOH2PYIKEHO HIKAKIX HCOMNHIaHe
HBIX 3 derTonr;

r) NOCKOJBKY HCTHHHENT sQ(exT NponopuuoHaien HHs
TEHCHBHOCTI Nyuka, a ¢oi OT caIvuafiHbX CcoBlnajeHull B
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Pic. 8. a — macconwii CHCKTP  cOOLITHil B unTepsate 2.5-<pi,. <
<35 TsB (zamTpnxosanipe COGLITHS  COOTBETCTBYVIOT OGLIMHGH  1ims
CTPOITKe MArnnTa, He3aUTPHXOBAHHEE — He aCTPORKE HA HMIV.IbE, Melihe
it wa 10%); 6 — nzuepenne WpHHLL J (BHANG, 4TO nocteanas co-
CTEBIALT Mehice D MsB)

ABYX IJeyax HpOHOpHiiOH']'TG'H m}a:[pmv HIITCI.’UIEH JCTH,
H3MEHEeHHEe HHTCHC] IBHOCTH NVUKa ecTh \O[)DIH:I citoco0
OUEHHTEL (BoH. ITo 0o npoaeIano; B pesyabrare Mul mpii-
WL K BBIBOIY, UTQ BKJIAaI0M moua B od.racTu NIKa MOH{HO
npenelpeus.

4. B ueasx sussicHus MPHPOILl NK2 MBl BABOG yDC-
JHUHTH TO'IU_UTH‘\' MUIICHH, HDII 3TOM BLIXOZ Taryke BO3poc

BIBOC, HO He BuC TBepo,

Bee 3TH, a TaKM»Ke MHOrIlie ApPYVTrHe ﬂ[‘OBCDi\!J ORCHY -
TE€JILHO .\bC,J'IIl‘ Hac B TOM, UTO OOMJp\mCIIa HOEBas »xac-
CHBHAS YyacTiia,

I’ICFOFOUOC BpeMA MH 00¢ Y400 BONPOC © naspauii
HOBO!1 yacrtu ILLBI. I\TO TO ounazm BHIIMaHNe Ha ToOT (i)ﬂ](T
UTO «3K30THUECKEECY CTaONIBNHbIC JaCTHIEBI NpHHATO oGO0~

SHAUATh JIATHHCEHMI U\I\Et-.‘\lxl (L KaueceTne IpuMeCpa MOK=
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HO NPHBECTH NPOMEXKYTOUHBle BekropHble Oosoust W, Z),
B TO BpeMs KaK <«KJacCHUecKHe» UacTHIBI HMEIOT rpeue-
ckie ofosmauenust (p, @ u 1. A.). Hexoasm ns srtoro, a
TaKie 113 TOro, UTo Bee nocjciiee JecsiTiieTie 00BLCKTOM
Haiero H3yyedus Obl1 2JEKTPOMArHUTHEIL TOK [, {X), MH
pCLINIIl HA3BaTh OTKPHITYIO uactuuy J-uacTHieii.
n) [lepebie cooOueHna o NOJYHEeHHBIX pe3ydbraTax.
S1 mpeanonaran o0BABHTE O MOJAYUEHHLIN HAMH PE3VJbTA-
TAX Ha LEpPeMoilil Mo ¢aIvualo yxola Ha neHcnio B, @.
Bafickonda, xoTopulil MHOTO pa3 okazwbizasa HaMm 00JbLIYIO
nmoMoulb B Haweil paboTte. DTa uLepemonlia Ouita HasHavue-
na 17—18 okradps 1974 r. OxHako a1 OTJOMKHI CBOE CO-
ofwenne no aAsyM npuuunam. Bo-nepsnix, ne Obla B 1oJ-
HOH Mecpe HeeseaoBaH (OH OT mpouecca pomAeHHA ete~-
mnap ¢ 0oaLWOll Maccoil B APOTOH-NPOTOHHBIX COVIAPCHHSIX
3a cuet AByXcTyncHuartoii peakuun p+N-—a-... ¢ nocrae-
aviownMm a+N—et4e~4... IT0T HOH MOKHO HCCAEHO-
BaTh, MCHSS TOJNMLUHY Muumiedn. BbiXxogd oT AByXcTyneHua-
TOro npogecca KsajipaTHYHO PACTeT ¢ TOJIIHHON MHLIEHH,
a 0JHOCTYHeH4aToro — .Jnneiino, 1o G0 OBLICTPO mpoje-
gano (cM, nyuxt 4 u3 nepeuncsienublx pbiwe), Hakouder,
yro Gojce BAXKHO, HAM CTaJH H3BCCTHBl Pe3VabTaTihl Bpyk-
XeliBCHCKHX ONBITOB 1O IPAMOMY POMICHIK MIOOHOB H
MHOHOB B HYKJAOH-HYKJOHHBIX COYA4DEHHAX, B KOTOPBIX OT-
Houwente p/mt okasanaoch pasHuM 10~ —3aragounoe oTHO-
LicHIe, KOTOPOE, K43470Ch, HE MCHACTCA TPH H3MCHEHHH
sueprin ot 2000 (ISR) mo 30 I'sB. 3ra peauunna na no-
PSI0OK NPERBINALa TEOPECTHUYECKHE HPEACKAZaUNST ¢ VUeToM
BCKTOPIILIX ME30HOB f, @ H ), KOTOPBIE TOJLKO H MOIMH B
COOTBETCTBHH € TOMAALWIHIMH HPCACTABJICHHAMH CAYKHTD
CHPOMCIKYTOUHBIM 3BCHOM®> MEKAY CHIABHBIMH M 3JCKTPO-
MariauTHLIME BaapModelictananmu. M aofasnan x xuMm J-
ME30H, HO OKAa3aJ0Ch, UTO H €ro- HeAOCTAaTOUYHO Jasi o0bic-
HCHUSL BeJNUHHB OTHOWEHNHA p~/a~. $l pacuenua 310 Kax
VK43dule Hd TO, 4TO, MOWET Obl 1"1:, HazpeBacT HOBOE OT-
KpidTHE, NO3TOMY # DCWIH/, UYTO HaM H(‘OGXO_IHT\TO npose-
cTi paMepenns stoll Beanunnnl. TlockodsKy naul cnexrpo-
eTp He [O3BOJSC PATH OTHOLICHHE fu/m, MBE PCUINIHN
HCCACL0BATH OTHOHICHHE Gﬁ”'T
Myl vadanan mpe; IBclpilTGI!u\iO paboty c Lennro BLISIC-
nerud npoldac, CHCUHGHUHBIX AJ1F ONLITA 10 H3MEPCHHIO
e/fm. Jlisi nNpoBsepru (OiHa B KAXJIOM Icue H BO3MOXHO-
CTH pualOTbl KOMOBLIOTEPA B HOBHIX VCJAOBHAX #HauGogblice
3Ha4YCLHEe HMEIH H3MEPEHH:I [DPH PasaH4HEIX HMOVJbCAX
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€~ B 3aBHCHMOCTII OT HHTCHCHBHOCTH NEOTOHHOTO nyuKa,

B uersepr 7 HOAGDSL MBI BHCCAN 3HAUNTCIDHLIC 13Me-
HCHHA B KOHCTPYKLHIO CHCKTPOMCTPA B COOTBETCTBHN C
TPeGOBAHHAME HOBOrO srcnepintenta, Heppoit eroaumeir
HEpCA HaMu samaucii 610 n3Mepenc OTHOLICHIST e~ /x,
Mol usmennan SACKTPOHHYIO JIOIHUECKYIO CXeMy, YCTAHOBIHA
[T HOBYIO MUIICHD W yMeunwmiy HHTCHCHBIOCTL MVuKa
MOUTH Ha 1Ba mopaika. s Toro yTody, OTACINTLCH OT
SICKTPOHNOTO (pona oT pacnaios A% ML yeTamnomnan mes
PCA CHEKTPOMETPOM TOHKHC a110MIHIeRLIC peodpazonare-
A, YBETHYHBAIOWINE BEPOSTHOCTD KOHECPCHH  Y-KBalTOB,
B coueranun co cuerunkoy Cy ) perueTpupyiomiy npouceee
a—vy+etde=, oun maan wawu BO3MOMKHOCT KOHTPOJIHPO=
BaTh OCHOBHOI HCTCUHIEK (pona.

Tocae usmepenisn OTHOWICHHA e/ Mul BHecan euie
OIHO H3MCHeHHe B cmnekTpomerp, YCTaHOBHB HOBBIC 4epeli
KOBCKHE CUETUHKH € BHLICOKHM AaBJIeHHeM, T03BOJNBLING
CHCTCMATHYCCKH DPErHCTPHPOBATD aiponsvle napw (AFK-,
AR, Pp H T. A) aas Noucka YacTHL, pacraisomuxes
TO.Ibko B azpoun. Oxnako, HCCMOTDS Ha JJIHTEALHLIT 10+
HCK, TaKle Y4CTHIL ne Guln obHapymxenwl.

Haunnas ¢ xonua OKTA0psa M. Yen, V. Bekkep u apy-
THE YTCHDI Hawell rpynnu HacTaupaan Ha cxopeiimeil nyG-
JIKALH HAINX pesyabTaTos. S, HanpoTus, 6wl 3anuTpH-
TOBaH Beawunuoit p/m=10-* u xores cHauana  yvinare,
CKOILKO elie CyWeCTBYeT HCOTKPHITLIX vactuu. Haxoasncs
OX 1apienues, s B KOHIC KOHLOB Bee e pewrna ony&an-
KOBATH HAWIN pe3yaLTaTLI.

6 HosGpst a1 manec susuc T, Tpurry, MNIaBHOMY pejar+
Topy mypHana «Physical Review Letters», utodu nhisces
HUTb, HE H3MEHILTIChL Jin yedaosus nyGanxauny 6e3 penens
siposausd. [locae storo s nampcan NpCABAPHTCABHLIT Ba«
pHanT nyv0anKannm, no erigo OIM3KI K Hawei crapoil
padore 1967 r. § HOQUCPKHYT ML caM (akrT OTKPLITHIA

W MCTOILI €ro NpoOBEPKH I HUYEr0 He cKkasan 0 Hawux
ilanax wa Gyayuce.

' wosidpa mu no Tenedony cooGuiman T, Beaseruny,
AUPEKTODY Jabopatopun po ®packatu, o namuy pe3y.an-
Tatax. Bo ®packatu nonck Hasancs 11 woadps, u yixe
13 rosabpsa Mot noayumn OTTYZa B3BOJHOBAHHOE COOGIe-
HHe 00 obmapymenun curuasa or J u o TtoM, uro
I’J’”/me=0,81~0,2 k3B, Hx nepetii CICKTP moOKa3an Ha
puc. 9, a. I'pynne ®dpackarn YAaanoce ony0aHKOBATL CBOW
PC3Yy/ILTATEl B TOM Ke HOMepe «Physical Review Letters»,
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Puc. 9. a— pesyapratul oauoit u3 rpynn ®Ppackatn no pomaennio J-
yacTuit!  (APCICTABICHO  MHCI0  COOLITH{T B pacueTe Ha CBETHMOCTb
0,3 utu—' kax ¢yuxuna sueprug 38 CLUM); 6 — cevenna peaxunit et 4
de—_aapoun H et4-e—_et+te~ (CnaowHaa JHHNA — NOLroHouHaN
Kpitsan)

4yTo i HaM. Bcxope mocie storo odu Oo/ee ACTAIbHO HCs
c1e1oBadi J-yacTuly U YCTAHOBHJI, UTO €e MOoJgHad IWH-
pHHa cocrapafer scero Juwn ~60 k3B (ee Bpeusa KuU3HH
npumep:o B 1000 pa3 nmpepnliacT BpeMA KH3HH MIOOHA).
Dra rpynna Taxkie 0poseia ciHcTeMariuecKHe MOHCKI HO-
BBIX YACTHL, Npi MEHbUINX MaccaX, KOTODbIC 0CTasdilch 0e3-
Pe3yaILTaATHBIMH.

e) Cpoiictsa J-yactuunt. Bexope nocse otkpoitud J-ya-
CTHLL, [Meloweit OoMbUIVIO Maccy o HCOMHRAHHO 00Jb-
LI0e BPEMHA JKU3HH, BCTAJ BONPOC 0 ee (pusndeckoil npupo-
ne. JIn, IMunns, O’'Xsnnopan ¢ corpyanukasu? cymoran 06+
Hapy:uTh J-uacTHUy B Mpouecce (OTOPOMIeHIA Ha fApax
B ¢oronnoyM nyuxe ¢ sueprieii ~ 100 I'sB. Oun noxasanu,
yTo (hoTopoxdeHue J HyeeT MHOTO o0Ulero ¢ (OTOPOMKIC-
HUEM p, I, TakuM o8pa3zoy, smepsble ycrauomsuan, uro J
eCTh CHJIBHO B3auMOJAe{lCTBYIOUIas 4acTHLA.

Moawep u CMUT ¢ COTPYIHHKAMH YCHEUHO HCOOAL30
Ba/ll cHcKrpoMeTp ¢ GOJBLHINM aKCemTalcoM ATA TLLATE b
HOTO H CHCTEMATHYECKOro HCCAeAOoBanus poxienus J npu

# Dta rpynua 1elasHo 3aBepIliiiad CepHIO ONLITOB [0 pPOM/ACHHIQ
B HCATPOHIOM MY4Ke Ha sape.
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HBiC  BEXOAE 7 (nog = % 444
yriow 90° 5 CIIM) & B & ~Frprunad (Cwam Nirvep)
KaK  QyHKUm INCPrun 107! ¢—f.»?i.fx'-,‘wi}iJ(’/izr’/?r:?fu'mzj
g vl , >
npoTonnoro TVuKa. f:"f?t'i‘;]fvf'fﬁ{-!(ﬁﬁ.l_}'/i i
i onurton ¢ snep- = flf-{;-/h-wv{;)
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QOJOREINT  Tnneinol o aa 2q0 00800 1508
A-zapnenyeeri Jufubenchmacs FA8 JHEPSN T ARGmGEH0eg vk

Sneprusx suiwe 100 I'sB. B 310y OILITE HAPALY € NPOTOH-
HLIM 1ICMOML30BANCA TaKie H MIOHLI] NYYOK; DOIKJICHHE
HUI-ITEDp H3YYanoch B. wnpokoM Allamasone Mace u mepe-
AQHHBIX HMIYabcoBs Bunio BIEDBLIC NOKa3ao, uTo aHp«
MaIbHO BLICOKHIT BhIxoJ MIOOHOE, CTOTb HOJATO mpHpoguB-
Wit MeHs B HegoyMenire, CBASAN C DOMACHICM MIOOHHHX
nap. buio raxxe YCTANOB/ICHO, 4T0 J pOKIaeTcs B Mo
HOM Hyure ¢ 66IbImnM ceuennen, yey B IPOTOHHOM,

Ha pic. 10 MPCACTABICHLl OTHOCHTEALHBIE Bnixoan J
Ha pasInuHLIX NpoTonibix YeKopureanx. Kak Teneps sca
HO, Ml 3KCIePHMCHTAIbLHLIG Y10Bna OpiInn gadexo me
AYUIIIMI 279 o0Hapysenis J.

3. HEKOTOPRLIE MOCHERYICLME COBLITUG

Oduapyxenne J-uactnuy CTHMYIIPOBAJIO MHO-
T'0 HOBEIX OTKPBITHI. Banune SRCHCPUMEHTATBEBIE PO3Y.The
TaTel OB MOJVYeHp CJIAK n 133, Caxpie noceq«
HHC PE3yIbTaTH, moavucuume na Aetexrope «Plutos co
CBEPXIPOBOISIUINM MarkuToM 1 ARCCATANCCM 110 TedecHQ«
MY yray 4x BGausn aaceny ¥’ (Zoueprnee coctognne J),
BIepppie  ofnapy:kennoii g CJAK, npexcrapiens Ha
puc. 11, a. Kax Buano, puxox ¥ (a Tamwe J) VBT«
¢ Ooace uem na 1pa nopaika, Tenepn sicno, uro Ayuure
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BCEro CBOMCTRA 3THX HOBLIX UACTHI HCOTCTIOBATL B ONULITAX
#a BCTpeUHBIX Koabuax. Ta ke rpymna p Hmociaciunce BpeMs
pccacaosana o0aacTe cule Goapmnx Mace. [Toayuennbre
pesy. inTaTel, KaK I pe3yabTaThl CJTAK, yka3piBalor Ha TO,
yro p oGaacTn GOABLUINX Mace MOKeT ObliTh MHOrO HOBLIX
¢ocroanuii (puc. 11, 6).

0150 U3 BaKHeH X OTKPLITHil ObLLIO cAenano Ha iAnyX-
maeuesom crnexrpomerpe (JACIT) B A3311, rae Goiia 00-
Hapy;KeHa MHOrOCTyneHYaTas peakuus

‘li‘ +E".__’_sbl

T

i
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{

B sToM ombiTe BCTpeuible Myuki ObLLIH HACTPOGHBI Ha Mac-
Cy ¢', cobuiTHaA J—pT4p~ perHcTpHpOBANHChL IBYXILJICUe-
BBIM CHCKTPOMETPOM N JeTcKTHposaauch ofa y-KBaHTa.
Bruto oGuapyxKeno, 4To Bee cOOBITHA Je/sITCs HA ABA Kjaac-

L 1000 ‘ 4
= j («Piute») )
§0Sm
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S 2} a:r%’f% : ® §
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0
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Puc. 11. Ceueusie posieHnus P’ a— otHouenne R=(et-}e~.— a1pos
Hu)/ (et +e— e Pt +p-)) O==mno gamupm rpymnu 33K («Plutos)
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