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HABIOZEHUE HECOXPAHEHWAS YETHOCTH B ATOMAX

A .M.Bapkos, M.C.Bonoropes, W.b.Xpuniosuy

AHHOTAG&ODMUS A

B padorax PacCMOTpeHH TEOpETHYSCKUE M sxchepmueHTanLﬂue
WGCIeNOBANNA BDPEKTOB HECOXPAHEHUS YBTHOCTH B MI-nepexonax
B THEEINX aTOMax. [puBejieHH pe3yABTATH PACUETA UUPHYIADHOH
NONAPUSALUNM MBIYUSHUS B TANIHK, CBHALE W BHCMYTE. Oniucan -
OHTHUECKUll DKCIEDHMEHT ¢ BUCMYTOM, B KOTODOM OHIO odgapyu
KeHO cAafoe B3auMoZelicTBME 3MEKTPOHOB C HYKIOHAMM, OOYCNOB-
NeHHOE HEHTDANBHHMN TOKAMHK.

I. Baezenue

B nocieZHue TOXH BOBHHKAO HOBOE HANpaBASHUE (QUBUYECKMX HC-
crezoBaHuil — W3y4eHHe CTPYKTYPH cAAGOr0 B3AUMONEHCTBUA SMeMeHTAp-
HNX uACTHI METOZAMK ATOMHOM CHEXTpOCKOmWM. EiE coBCeM HETAaBHO 8T0
HAanpaBneHUe KABANOCH MHOTUM (UBMKAM HE gonee teM CBOEOOPABHOU GO-
facTso HAyuHOH PAHTACTMRYM, a MOMHTKE OCCYWIBHU COOTBETCTBYDHX
ONHTOB BHBHBANE NOPOH Aums BECEAOe ORMBAGHME ayautopuu. TeM He
ueHee, HauMHaf ¢ 1974 roza, ciadHe BIAUMOXSHCTBHA B ATOMHOH fusu-
ke craiiy TeMo HE TOALKO TEOPETHYSCKHX, HO M YNODHHX 3KCOepUMEH-
TanBEEHX HCCHEZOBAHNMN . ﬂepxuz'nbnoxaweﬂsﬁuﬁ p83yapTaT OHA NMOAYYEH
B Hauane 1973 roga. B HMmcruryre AmepHoil gusux¥ 8 HoBocuGupcke Ou-
N0 0GHApYHEHO, YTO NAPH ATOMAPHOTO BUCMyTa OOIananT . ONTHUECKOM
AKTHBHOCTBD, T.6. BPANADT [NOCKOCTH NONAPHIALUM NPOXOAANEI0 Uepes
HHX ¢BETa 1' . OnTHdecrad AKTHUBHOCTE - OZHA W3 CAMHX ADKEX Xe-
MoHcTpanuii HeCOXPaHEHUA yETHOCTH, OTCYTCTBUA CHMMBTDHHM MEELY npa-
BHM M JIEBHM: MIOCKOCTH NOAAPH3ANUNK CBETA NPEANOYHTAET,CHAHEM, J6-
BHil noBOPOT npanouy; 3zech HApymeHWE UETHOCT™ BHEPBHE INPOABHIO

* Pagora HanpaBAena B XypHan ,ycnexu QuanuecKux HayR".
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ce0d KaK MAKpDOCKONMYECKOe KOTEepeHTHoe fABAeHWe. C TOUKM SPEHUA CO-
BPEMEHHHX HpezCcTaBIeHU#, HAGNNAIBUEECHA HADYMEHMS HETHOCTU MOXHO
OCBACHATE CYUECTBOBaHMEM CIAGOTC B3aMMOAEHCTBMA IMEKIDOHOB C HY-
KRoHaMK, OOYCHOBIGHHOTO TAK HA3HBAEMHMU HeiTpanbHHMM TOKaMu. Ta-
KO€ B3aMMOZIEACTBUE [IPEJICKASHBACTCA MOAGIfAMM, EZUHHM OCDPA30M ONH-
CHBAKWMMK 3TEKTPOMATHUTHHE M CIACHE B3aUMOZERCTBKA 3nMeMeHTapHHX
YacTHl. BaXHOCTDH X CO3ZGHUA EJUHOA TEOPMM SMEKTPOMATHATHHX M -
cnalux B3auMOZefcTBMA, He TONBKO BHyTpEeHHEe He NPOTUBOPEYUBOH, HO
1 NMOATBEPKAEHHON SKCNEPUMEHTANBHO, TPYZHO NMepecueHuTsh. Hatnwza-
BUAACA B SKCIEDUMEHTE BEMMUMHA 20QEKTA HAXOZNTCA B HONKUECTBEH-
HOM COTVIaCHi C NPEACKA3AHMAMM ORHON M3 BTHX MOZEneH, NpeAnoReH—
uoit Batinceprow 7>/ u Caramon /*/.

Hecoxpausnuee uéTHOCTH cn1a00e B3auMouelicTBUE MEKTPOHOB € HY-
KIOHaM# 3aTeM HAOMOAANOCH TAKXE B DKCHEDPUMEHTE COBCEM JpYyroro
poza, BHICAHEHHOM HA JABYXMUIABLHOM NuHEAHOM yckopurene ‘B Cranpop-
ze (ClA), B peakuua TIyGOKOI'0 HEYNPYIOro paccefiHdA NMPOXCHBHO MO~
NAPU3OBAHHHX BAEKTDOHOB Ha Aeitromax u nporonax /77,

OTKPHTHE HOBOT'O BKNa He COXPAHAWNET'0 UETHOCTH CIHAGOI0 B3aMMO-
ZellCTBAA 2MEKTPOHOB C HYRIOHAMM - NpUMEpP TOrO, KAK O4MH M3 pas-
ZenoB QMBUKU (peupr MAET OC ATOMHOJ CNEKTPOCKONMM), ZABHO  CTa-
BOMI KIACCHUECKMM, CHOBA ORA3AMCH HA CAMOM MEpeZHEM Kpae Io3Ha-
HUA NPUPOZH. McTOopUA 3T8 BHOBH HAIMALHO NMPOLEMOHCTpUpPOBANA BHYT-
peHHee exMHCTBO Qusuxn. OHa emé pas nokasana, 4TO0 BpPSMA KOMHAT~
HHX 3KCNEPMMEHTOB B MCCHENOBAHME PyHZAMEHTSNBHHX CBOHCTB Marepuu
OTHOZL HE KOHTHIOCH.

B aroit crarse peur nofinET 06 M3yueHWM HECOXPAHEHHA UBTHOCTH
B ATOMHHX NpOIEeccax, INMaBHHM 00pasoM B OGHUHHX MI-nepexozax B
TANEAHX aTOMaxX. PBnonHe ecTeCTBEHHG, YTO HauGonee MoApOGHO GyAer
paccKasano 00 MCCHEeNOBAHMAX, B KOTODHX aBTOPH NPUHMMANK YTACTHE .

2. 3apAREHHNE ¥ HeATpanbHHE TOKM cnafux B3auMmozefcTBuit

Takue Xopomo M3BECTHHE CIACHE NPOLECCH, KaK 3 -pacnaz Heii~
TnoHa N> pe” Ve HIA  nepexox Ha AApe HelTpuso Goap-
mod  sHeprm B MOOH Y+ A b e i o aZpOoHH, MPOUCXOLUT C




- 186 ~

U3MeHeHUWeM BNEKTPUUECKOrO 38pAZa CHWIBHOB3AUMOAENCTBYIUX YACTHL -
aApOHOB. MaTpuuHUe 3N6MEHTH 3TUX NpPONECCOB MOU'YyT GHTH 3aNMCaHH B
BUAE [IPOMBBENEHUA alpOHHOI'O BEKTOPHOIO T0ia HA BEKTODHHH TOR nen-
TOHOB: € , Up, M \Xl. B cwfisu ¢ TeM, 9TQ 3apAA YACTHN, BXOARNMUX
B Kaxnuid TOK, MEHASTCH, ATH TOKM NPUMHATO HASWBATH 3APAKSHHHMU.
BaausonefcrpUeN BAPAKSHHHX TOKOB ONMCHBAETCH M YHCTO JIENTOHHHN
NpoNece ~ pacial MOOHA
P e Ve Vg

M TaKMe uYUCTO AAPOHHWE NPOLECCH, KAK HEIENTOHHHE pAaCHajH I'UNepOHOB.

Mexny Teu, M3BGCTHHMM HaM 3aKOHAMW COXDAHEHWA HE SAlpEemeHH U
poNeceH CIa60To B3auMozefcTBUS aAPOROB C JNIeNTORAMM, HE COMPOBOX~
ZaPmUecA nepenavedl sapana, Hanpumep, YRApYyroe paccedHue HelTpuHe,
3NEKTPOH& WM MOOH& H& HyraoHe. TOKM, yepes3 KOTOPHE BHPAXAKLTCH
auMNIUTYAH TAKWX Deaxnui, HPpUHATO HasHBaTh HeltTpanrbHuMu. HelTpanb-
HHE TOKW NPUBOAMIAM ON ¥ K YACTO NENTOHHHM NpOINECCaM, TAKUM KAK
yIpYroe pACCERHUe INEKTPOHA HA BMEKTPOHE WIM MIOOHHOTO HEATDUHO HA
snerepone ., Hapsazy ¢ 3apAXeHHLMM TOKAMl OHM faBali OW BKIAL U B
paccefinne BMEKTPOHEOrO HERTpUHO HA JNEKTPOHE, W B AJEPHHE CHUTIH,
HApywmawlue Y8THOCTH. [10ApOGHEe BOMNPOC O HEHTP WIBHHX TOKAX INIpUME-
HHTEMBHO K aTOMHMM BKCNEDUMEHTAM DACCMOTDEH, HampuMep, B 0030-
pe /°

BO3KMOKHOCTE CYleCTBOBAHUA HEATDPANBHHX TOKOB OOCYRLANACH YHE
AaBHO, ONHAKO OCOOMM WHTEpeC K HUM BOSHUK B CBASH C TeM, YTO KX
CYWEeCTEOBAKME OHNO NPEACKa84HO eJUHHMU TEOPUSMU 3NEKTPOMATHUTHHX
¥ cHa6HX BaauMozeicTBUR (CM., HAIDUMED, 0630 /7 )

JxenepuMenranpi0 HeHTpaNEHHEe TOKM OHIK OCHAPDYXEHH HA YCKOpMTE-=
asx B lEPHe /8, n B bBatTaBum 10 . B 3Tux ONHTAX HAOGAWZANOCH DPAC-
CeHHMe MIOCHHHX HEATPHHO ¥ AHTHHEHTPHMHO HA HYKIOHAX ¥ INEKTPOHAX,
He CcOonpoBOXNAKNMEeeCcH NEepeXOXOM HEATPUHO B MIOHH.
~ Oxnnaro xo HeZABHETO BPEMEHW HEe CYHEeCTBOBANO SKCIEDUMEHTAJBHHX
I8HHHX O CHACOM B3AaUMOZENCTBUN 3NEKTPOHOB C RYKIOHAMM, BHIHBACMOM
HelTpanbHEMM TOKAaMid. Jleno .B TOM, 4TO B NPOLECCAX TAKOTO pOJA  BH-
Ienurs BrAAK caadoro B3auMozeificTBAn HA (OHE BNEKTPOMATHUTHOTO,BHA-
GHTETBHO GONee MHTEeHCHMBHOIO, Kpalae Tpyano. OnHa 3 BO3MOXHOCTEH
BABCHE - MAYUeHUe® TOHKMX ATOMHHX BDPexToB. Ir~ras BOZMOXHGCTH CO~
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CTOMT B MEpexose K G01ee BHCOKHM BHEPTHAM, MOCKOIBKY C POCTOM
DHEpTUA cnadoe B3auMMOZe{CTBHE, B OTIMUME OT BAEKTPOMATHUTHOTO,
pacTéT, no Kpallme#t mepe, z0 3Heprui B Heckonnio recArTxo® ['aB

B CHCTEME LEHTPA MACC CTaIKMBANGAXCH YaCTHI (CM., HAIPHMBD, 00—
30p /II/). [Ipy 3TUX M DHEPrMAX €ro BKJIAX B CEYEHWE paCCedHmi
CPAaBHMBAETCHA C BIEKTPOMBIHATHHM. Ha CYmecTBYOMEX YCKOPUTENAX WU

B ATOMHO! (QU3MKEe MOKHO HANEATHCH Ha OCHAPYXOHKE NUWE KaueCTBEH-
HO HOBHX ABIEHWH, BH3HBAGMHX CHAOHM B3aumonefcreueM. Takuu xa-
PAKTEPHHM CBOMCTBOM CralHX B3auMmeieicTBmil, KOTOpOE NPUCYRS TONB-
KO MM, ABAAETCH HECOXpAHEBME UETHOCTH.

3. OGcymnenve aPderTOB HECOXPAHEHUA USTHOCTH B aT0M3AX

BrepsHe BO3MOKHNE 3(QEHTH HECOXpAHEHMS YETHOCTH B aroMax, 00-
YONOBIEHHHE HEefTpPAThHHMYU TOKAMH, OCCYRRANUCH H.E.8GHLROBHq8u/la :
Ypeasuyaiio BaxHuA war Gun cpenas M.Bywss u K.5ywsd, KOTOpHE A0~
Kazanu /=7, uro 9ry oPPEHTH B TAKESUX 8TCMAX YCWICGHH HACTOABKO,
YTO WX HAONKAEHUE B WHAYLHPOBAHHNX CHIBHO RalpegHHEX MI-nepexo-
JIaX MeXUT HA TPABM BOIMORNOTO,

a) Cnadoe B3auMOJERACTBUE SAEKTDOHA C AADOM

Hapywanomee npoCTpaHCTBEHHYI UYETHOCTH, HO MHBAPUAHTHOE OTHOCH-
TEJIBHO OGPAmMEHNA BPEMEHH, RIAUMOZIEIICTBAE 2BMEKTPOHA C HYKMOHOM
COZEpXAT B OGWEM CIYUYAe YeTHpe HesAsACUMEX CTPYRTYpH /°/ n momert
OHTH MPELCTABIEHO B CACAYIMEM BHIE:

- G [ = 5 - X . S B
H= Yo {" Ue ¥plite ‘-q‘) U Y ‘*N'*Q:‘n%f LOV(Uy Gpy U W]

u 4 X4 (0.6 Y . )
Egzuexﬂlk’kgnwL BQ(UQ6HQUQX]UNXHBSuN}.



3necs 0= 1,02()-10",5//m% ~ (epMUeBCKasd KOHCTAHTA CI300r'0 B3au-
mwonedcrsud, U, W Uy - UBTHPEXKOMNOHEHTHHE NMPAKOBCKUE BONHOBHE
ByHKOUMM BMERTPOHA M RYRMOHZ, 1M U M), ~ MAcCH 3MEKTPOHA W MPOTO-
Ha, f), - AMPAKOBCKUE MATPHUM, Ys=iYo)Ya ) Ouu=1/2 (YH W-\)Uéfﬂ)'
licnonp3ayerTca cucreMa eNMHUL, PIe =C={ . DBespasumepHHE KOH-
cTanTH | HEUBBECTHH, B HX ONpeXeNeHdd M COCTOUT, MO CYWMECTBY,
1e1h OOCYXHBEMHX BSKCIEDUMEHTOB.

llpuBezEM apryMedTsl B I0IB3Yy TOr0, 4T0 WieHaMdl C APOVBBOAHHMM
B (I) moxHo upenecpe%. EcrecTBeHHO OX4ZATH, UTO ,AHOMAaABHHWU" cua-
Ohif MOMEHT OBNEKTPOHA o, BOIHMKART, N0ZOGHO €r0 AHOMBIBHOMYy Mar-
HUTHOMY MOMEHTY, TMWE 3a CYET DAZMANMOHHHX [OMPABOK U ITODTOMY
oueHs Man, ~d/2R% . Ciaraewoe xe ¢ X3 MOKHO ONYCTHTH, NOCKONB-~
Ky OHO COXEPHMT OOLBWYH M&CCY Mp B 3HAMBHATENE. Onyckad WIeHH
~m;31 A B CHAraeMux, COZAEDRAMux }?,, > » TDUXOZUM K CHEAYOHEMY B~
pPaKSHMI IMA B3aMMOAeNCTBMA DNEKTPOHA ¢ HYKIOHOM :

M= {2 WUl st LW GV A | (2)

8a6ch Gy - HywiOHHHe marpuun layms, ¥ - LepeNsIMBUCTCKUE ABYX-
KOMIOHEHTHHE BONHOBHE QYHKIUM HyknoHa, d=¥o) . Mcnonsays gopuy-
ny (2), HETPYAHO NMONYYUTH IAMIILTOHWAH B3AMMOIEHCTBKA BIEKTDOHA

C HADOM:

H=F {24 pEIfs - L@ d | » : 6

Zg=Zp* (A-2) X -

: (3a)

Z(r)‘—' XLap Zép(”*%gn?_d\(ﬁ), .
/J(F): MIOTHOCTS HYKIOHOB B AAPE, HOPMMDOBAHHAH HA EWAWILY,
6p(v~) # &, (F) - omnouacruunye cnunoBHe mEOTHOCTH MPOTOHOB U

Heﬂ?pomn. CyuMupoBaHue B (36)__38115‘!‘_0?! no ~es £ NpoToHAM M

A -Z mettrponau szpa. Bexrtop ?.(F) nanpamnen, oueBwano, mMo citu~
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gy Azpa- L . B ornmume or mupaxemuit (I), (2), ONMCHBADUKX BIAMMO-
zeficTeue moneldl, SAEKTPOHHOIO H HYKIOHHOI'O, DAMWIBTOHMAH (3) nMe-
eT OOHuHHIt KBaHTOBOMEXAHWUECKHIl cCMHCH: 3TO onmepatop, AeldcTBywuuit
B MPOCTPAHCTEE AUPAKOBCKMX BONHOBWX QYHKUMA SMeKTDOHE.

B TANENHX ATOMAX BTOpOe craraeuoe B (3) MHOI'O MEHbIe NepLOro,
TaK K3K M3-38 CNADURAHMA B HZDE CHMHOB NPOTOHOB M HEHTPOHOB

IS @~ 2p® <Zq pRI~F BPEF) -
MoaTouy B AanabHelitieM MH GyZeM OGCYXIATH B OCHOBHOM CNa(0€ B3aUMO-

zAeficTBue, HE BaBHCHIEE OT CIHUHA Azapa. [[0N€3HO NpUBECTE €ro Hepe-
JNATUBMCTCKYD PopMy:

=8 25-[ .55 +5( &P, ®)

3necs 'p- u 6/2 - MMIYABC W CHOKH 2MeKTpoHa. fApo B 3TOM Npexene
MOXHO CUMTATH TOYEUHHM, TAK YTO BMECTO MIOTHOCTU jJ(f') 378CH M-

WOTCH & —PYHKUAR . 1
B wozenu Bafindepra-Canaua />1*/

Xip =5 (-4si?8), yp= ~ 4’ (5)
Rap=— Xan=-F-45in*0)-4,25 ,

rae § - He3aBACUME) mapaueTp Teopuu. [IperCKazanui 3TOR MOZENM
npu Sin?*B = 0,25 xopomo cornacyprcn cefiyac co Beell COBOKYMHOCTER
SKCNEPHUMEHTENBHEX ZSHHHX 0 HEHTPaNbHHM TOKAM. 38METMM, UYTO B Ta-
HOM Ciy4Yae KOHCTAHTH Izp,n YHCAEHHO MATM, YTO NPUBOXMUT K AOMON-
HUTENIHHOMY IOZABIEHUD CNAraeMoro, 3aBMACHANErO OT CNUAA Axpa, B
raMuisTonnase (3).

O6cyxnaenMoe B3aMMOZEHCTBME - NCEBAOCKANAAD M NPUBOZUT NOITOMY
K CMeDMBAHMO aTOMHHX COCTOSHMA C OZMAAKOBHMU MOMEHTaMHM, HO C NpoO-
THBONONONHOR uBTHOCTHO. W3 BHpameHua (4) ACHO, YTO OHO CMemMBaeT
TONBKO 54/2* " p4[2~ COCTORHUA HNEKTPOHA. ITO YTBEPAIEHHE OTHOCHT~
CA W K MONHOMY peJlATMBHCTCROMY ramuipTomMany (3).
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0) CHUHOBAR CNMPaNb

PACCMOTpUM TENEPh HATINANHYO KAPTURY, HOBBOARDIYD KAYGCTBEHHO
NOHATH, KAK BIMAET CMewiBaHWe YDPOBHEH NpPOTUBONOAOKHOR UBTHOCTH
H& CTPYHTYPY atoMa. [ycTh K COCTOAHMN § {{o, Onarozapa cragomy
B3AUMMONLEHCTBUN NpUMEUNBAETCH [)qg. BONHOBY® $yHKEIIUD S Ife, eanuuew ,
K&k OCHYHO, B BUKE

”\fz} Rolr) X, (6)

rae Eu(r) -~ pazuManesHaf QYHKONRA S ~cocronnua, a X - ABYXKOMIO-
HEHTHH! CHMHOD, ONUCHBAWUNA CIMHOBOE COCTORHME 3MEKTPOHA. YT0 Xe
xacaeTcH f)ﬁa s TO €10 BOAHOBAH (QYHKUMA TAKXS MMEET JBe HKOMIOHEH-
TH, MOCKOABKY NOAHHA MOMEHT 3TOr0 COCTOHHMA | = ﬁ& . Kpoue moro,
OHa JMHeHHA Mo WapoBod @yuKUAM C E: /, T.8. NO UPTYy PaAUyC-BEK~
Topa N = T/p_ lleTpyAKO BUZETE, YTO YZOBAETBOPHOWAA YKABAHHHM TpPG-
OOBAHMAM BOIHOBAA QYHKIMUSA

\,’iﬁ R,(r)(-¢-n) X (7)
OAHOBPEMEHHO COOTBETCTBYET CTAHAAPTHOMY OHPEASNEHMUO WAPOBHX yHK-
UMA 4 OGHYHOMY CHOCGOY CHOWEHUN MOMSHTUB L=1 « 9= ’/2 EJ: f/g .
BuOpas B xauecTne RJ(r) panuansiymn QyHrino P -cocTonuuA, MM Ta-
KM 00pasoM oroxaecTrafer (7) ¢ BONHOBOH (yHKLuUeH COCTORHMA [%,2.
BOSHMKWAR B P&SYABTATE CMENMBAHUA BOMHOBAA QYHKUUA BHLNFAAKT
cleiyonu 00pas3om:

A RULSGICEY P ®)

To 06cTOATEABCTBO, 4TO KOSPDULAGHT CMEUNBAHUA U UKa3ancAd MHu-
MHM, €GTH CAGACTBIE T-MHBADUAHTHOCTH ClaGoro B3auvoneHcTsusi, Jlei-
CTBUTEABHO, 008 CHArasMux B (8) ZONXHH BECTH CEGA ORWHAKOBO 1pH
T-oTpaselmnn, & TAKAA OMEPALMA - BTO He TONBKO 3aMEHA (5—?~é§
(OueBMAHO, MOMEHT, KAK M MMIYIBC, MEHAET BHAK NpH OGpameHUu Bpe -
MBHM), HO ¥ (€PECTAHOBKA HAYANEHOTO M KOHEUHODO COCTORHMA, T.&.
BPMHTOBO CONpAKEHWe BOMHOBOK (fyHkuuu. Bupouew, T0, 4TO (asa npu-
MECH MMEHHO TAKOBA, JIETKO NPOBEPUTH M HENOCDENCTBEHHO BHYMCIGHW-
eM MATDHUHHX 3IEMEHTOB, CKAMCM, PaMMABTOHMAHA ).
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BonnoByw QyHxmuo (8) MOXKHO Hepenkcath B BUAE
{/%}Ro(’") Lxp (-1Y ) X, (9)

OTKYZa BUIHO, YTO BO3HMKWARA NMpPUMECH 3HBMBAICHTHA JOKANBHOMY MOBO-
poty cnnnopa‘)C B MCXOZIHOM BHpaxeHuu (6) BHa yron.

Y(v)=arctg 2 R, /Ry (M] = 29 R, /R, ® (10)

BOKDYI' HANPaBIEHUA n.

B yacTHOCTH, €cayM B MCXOZHOM COCTOHHMH E;Vb CIIMH GBI HAIPABIEH
BAONb OCH Z , TO L0 MEpe yXaleHKH OT HAYala KOODAWHAT IM=[)  (Ha-
MOMHMM, YTO R1 ©=0 ) » mrockoctn LY , y cnMHA NOABARETCA Npo-
eKLUA Ha BTy MIOCKOCTH, HANpABAGHHAA [0 KACATEJABHOA K OKDYKHOCTH.
Bosznuxmasn KOH@MPypauH?tuM%gdpﬂxéﬂﬂaﬂ Ha puc.I, ecTyr He UTO MHoe,
KaK CHMHOBaf cmupany /'~ /. 3aMeTeM, YTO TN 2T0fi CnMpanM, T.€.
npaBafl OHA WIK JNeBaf, HE 3aBHCUT, OQYEBMIHC, OT TOIO, KAaX MMEHHO
OpMEHTHPOBaH CNMH npu Z=(0. HeynupurenBHO HO3TOMY, uTO TOH *e
CIIMPAIBI XapPAKTEPUBYETCHA W HENONAPKH3OBAHHOE COCTOSAHUE 8TOME .

JoGONMHTHO BHIMIAZKMT W PACINPEZCJIERNe TOK8 B TaKOM aToue. Hapamy
C OOHYHHM UHMDKYTADHHM TOKOM, NPOTEKANNMM B MIOCKOCTH, OPTOTOHAAB~
HOi MOMBHTY, MMEETCF KOMIOHEHITA, COOTBETCTBYWHAA TOKY B OGMOTKE,
HaBUTOA Ha TOp s/, Jit TaKOTO MCTOUHMKA SAEKTDOMAIHMTHOrO Noid
A.C.KounaHeiiues OnNO NPeANONSHO HA3BAHUE AHANONB.

BrionHe eCTECTBEHHO, YTO BEDOATHOCTM MCIYCKAHUA NOZOGHHM aTOMOM
npaBo- U JNEBONONFAPMU3OBAHHHX (OTOHOB PABIMUHN; WHHMM CIOBAMM, MUSTY-
UEHKE OKA3WBAETCH LMPKYAADHO [OAAPUBOBAHHHM. JTO M 03HAUAeT Hapy-—
WeHME YETHOCTM B ATOMHHX NIEPEXOXAX.

B) [pocTue oucHIM

PaccmoTpum Teneph OmpelenEHHOCTM MAUHATHOZMMONBLHKE LEpexon B
arome. R1arozaps cnadoMy B3auMOZefCcTBHR M K BEDXHEMY, ¥ K HUXHEMY
YPOBHIO NPUMENABANTCS COCTOHHMA IPOTUBOMNONOKHON YETHOCTH. B pesynn-
TaTe ammiutysa MI-nepexoza A (MI) npuoOpeTaer npuMmechs El—aunnuwy4
aw A(EL). llockonbky 4éTHOCTH onepaTepoB MI-u BI-nepexoios pasiuy-
Hbl, TO DA3HHMU OKA3HBAWTCA M OTHOCWTEIHHHWE BHAKN MPUMECH AfA Npa-
BO~ M NeBONOAAPM30OBAHHHX KBAHTOB. MOXHO HOKA2ATH Kanee, UTO B CHAY
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T-uHBapuaHTHOCTH MI-i El-auniuTyzn Maxcumanbido unreppepupywr. Ta-
KM OOpa30M, M3AYUeHUE CTAHOBMTCH LMPKYAAPHO MOAFPU30BAHHHM CO
CTeMEeRbH MOAAPU3aLHM

p~%§*;$\,“—{7-*22 AL(T«T)) (11)

Puc.l. CnuHoBasn
CNUpPAank.

Taomuya I
[lupKynApHAS NONAAPUBAUMA UBNYUEHUS B TalAKM, CEMHLE W BUCMYTE
(Bce yuena npasexsus nai Ointd = 0,25)

N Ri
: N, mu: I2835 : 1279 : 876 648 462 301
H = "__".l . =d== _';'—-"‘=='_"‘-""'_'—“"::7::::::—.
3,4 2,4 2,9 3,8 6,5 8,3 | /36,37/
2,8 3,6 . /33/
P - 107 2,6 2,8 /39/
4,3 - /30/
2,4 /40/
~~~~~ - = et 3] k""""""""-‘::::'

Cymuuponanue B (II) Bez8TCA MO BCOM COCIOAHMAM npowusonohoxaoﬂ
4ETHOCTH, NPUMENHBAONUMCA K BEPXHEMY U HUMHEMY YDOBHAM.

M'puBeNEM MPOCTYDL OUBHKY CTENEHU LMPKYAAPHON nonfipuaanud B TA-
aénux arouax. Kak Owno BoeppHe OTMEUEHO B paGoTe I /, LOED TR
eHT CMEWWBAHMA: ‘
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0= gz lvel B, -

(cu. (3), (4) ) pacrér ¢ 3apanoM ﬁ,zzpa Z_ SHCTpEE, YeM P Herpya-
HO IIOHHATL, NOYSMY 38TO0 npom:;xo;awr.* B odnacwu p~(, DAG AAPO DK~
PaHUPOBAHO OCTANBHHMU BUCKTPOHAMM, NOTSHIHANBHAA SHEPTUA BHEWHE-
TO SAEBKTPOHA V~ -°‘/,~. A Tax KaK MMEHHO B 8TOH oGnactu diEKTPOH
HAXOAUTCA OCABWE BCErO, 10 # NOIHAA JHEPIMA BIEKTPOHA o - "‘/a .
C zpyroft cropems, npu |~ <K QJz¥/s  BKpaHUPOBKA AZpA HECYWECTBOH-
Ha ¥ NOTSHIUANLHAS SHEpTrHf, paBHad Vu\')~*20‘z, N0 MOZYNLE MHOPO
gonsme nonmo#. Ha paccrosHuAx #e r>>a/z BOHOBAA DyHRLUMA b
BHEIHETO BM6KTPOHA KBABMKIACCMUHA, TaK YTO B uHTepsane Qfz <\«
a/z'/s WA HEE ClpapeinliBa OUCHKE

71 [ T .
O ~ e~ e -

Koadduiuent 34ech HE saBMCUT OF z, OCKOABKY pu FM~a EOIHO-
Baf QYHKIMA LHOAKHA MEPEeXOoAuUTh B KBA3BUKNACCUYECKOE pEeWeHWe BO BHEMm-
nelt odmactu, KOTOpoe Z HENOCPeACTBEHHO He coxepwuT. Memonnsys
3Ty ONEHKY 110 NOPHAKY BEIMUMHH 4 1pu I va/z , HaxonuM, 4TO

Wi(a/z) ~2h
Tax xaw npu r«a/z fla 3NEKTPOH ABUKETCH B NOAS HE3KPAHAPOBAH-
HOrO Afpa ¢ 38pANOM 'z', TO er'o BOJXHOBafA (QYHKOWA B 8rof odmactu 07—
AMHEeTCA 0T BOHOPOAONONXOGHOR JWlb HOPMMDOBKOW, NMPMY4EM apryMeHTOM
88 cnyxuT ¢ /(1 . HeHo noaromy, uTo npH I u/z U, B 9aCTHOCTH, NpK
0, ecau ronsxo W ~PyHREUMA TAM He OOpAKAETCA B HYIb, TAHEE
BEPHA OlISHKA

W) ~ 2, (I4)
Sror poc? ¢ £ 3uaueuud BOAHOBOH (yHKUMM BAAEGHTHOIO 3N6KIPOHE
BOKW3Y AZpa XCpOWL W3BECTEH # SBKCIEPUMEHTANBHO, HallpuMep, 0o 38~
BUCHMOTH 0T £ HIOTONAUECKOTO CMEMEHHS B THKEAHX 8T0Max ¥ CBepX-

Coatipa e, n )"U‘%EII‘HL‘ HURS, B OCHOBHOM SAKMCTBOBAHH W8
Kuwiy fangay R J{mmmm 1A/,
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TOHKOI CTPYKTYpH. Ha MalnHX pacCTOAHMAX, BONM3H HE3KPAHMPOBAHHOIO
fAZpa, CKOPOCTB BIEKTPOHA Takme juncHHo pactér ¢ % :

pim ~Zd& . (15)

SHepreTuuecKhit HHTEPBAN MEELY CMEUMBALMMMUCH yponnaun[}Eﬁ“'n\d?.
Maomurens R BoamuraeT u3-3a PENATUBUCTCKUX 2PPeKTOB HA MANHX pac-—
CTOAHMAX, KOTODHE YBENUUMBANT NMDUTAXCHUE 9IEKTDOHA K AADPY. JTOT
peASTUBMCTCKUN PAKTOD YCUAEHMS PESKO DACTET npu GONLUMXF ® HOCTHA-
raer sHauenuit ~ I0 npu Z< 80. B urore

N~ G m2d?Z3 Rfp . (16)
XapaxTepHad BendukHa El-aMnauTyzs

A (E1) ~ea=%md, (17)

llopsizox BenmuMHH OGHuHOro MI-nepexosa — GOPOBCKUHA MATHETOH:

A(MY~E/m . (18)

Takum oGpasoM, AIA 5TUX NEPEXOXOB CTENEHL IMDKYIAPHO# norxdpusanuu
A 2 3

P~GmPd 23R, (19)

YTO0 COCTABIAET BEIUUYUHY <307 npu Z~ 80.

Hexonnoe npemnomenue Bywsa OTHOCHJIOCH K CWIBHO Sanpemet-
Homy MI-mepexozy 6 S4a— 754, B uesuu. lpu aumnaryze  A(MI)
~I10" e/m 3neck MOKHQ omgnams HUPKYIAPHOR TONApU3anUM p~107.
3aTeM OO0 OTMEUEHO /17’18', YT0 B AHANOTUYHNX JI€PEX0Zax B Tainny
ARArozaps GonsmeMy Z UMpKyIApHAA NONfIpU3ALKA LCAKHA OHTH NpUMEp—
HO emd H3a ROPANOK Gonnpite. COOTBETCTBYNWME BHCIEPUMEHTH C IG3NEM U
tanauey Bexyrca Bo OpaHuud u CHA.

Hpyroe HanpaBieHMe MCCIEZOBAHMA GHIO NPEATOKEHO B padowa£19’214
Peur MAET 06 MBYUEHMM ONMTHUUECHOH AKTHBHOCTHM MAPOR TANSINK METAN~
0B BGNM3H OCHYHHX MI-NepexoZoB. MMEHHO B TAKOM JKCNEPUMEHTE C
BHCMYTOM U OHZIO OTKPHTO Rapymawuee uSTHOCTH Cragoe BIamMOzefi—
CTBHE BICKTPOHA C AZDOM.

BO3HKKHOBEHHE ONTUYECKOH AKTABHOCTU 33 CYET CAB00r0 B3AUMOAEii-
crBra’ CTAHOBUTCH OUYEBMAHHM, €CAM BCHOMHUTH OGCYMAARUYOCA  BHEE

*‘anpnue TO OGCTOATENBLCTBY, YTO Hécoxpanenue YETHOCTY NPUBOAUT
K NOABICHKK ONTHUECKON axrussocTW, ¢urno ormeuero H,H.3ensnoRu-
uew /127, -

- 195 ~.

CNMHOBYK Clidpaib. BHogHEe €CPECTBEHHO, YT0 a3 aTOMOB, 00/MafanUUX
TaKo# CTPYKTYpO#, BpalaeT NIOCKOCTH NONAPU3aNMM CBETa NMOLOCHO pac-
TBODY caxapa, MONEKYIH KOTODOT'O CAM{ 110 cele uMenT HopMy cnupanu.
Ho ecTs ¥ NPUHUMIUANEBHOE OTHUYME MEKAZY HAMM: MONEKYNH caxapa HMe-
0T ZBE MOJUUPMKALMYM, NEBYD U NpaByw, 8 ATOMH — TONBKO OZHY.

3aMeTHM, YTO OGCyXA&eMasd ecTeCTBEHHAd ONTHYEeCKAd AKTUBHOCTH
CAY¥UT KOI'€DEHTHHM /, MAKPOCKONNUECKUM NPOABICHHEM HECOXPAHE-
HuA yErnocTH. Jefdicraurensno, 3ddEKRT BOSHUKAET 3a CUET OTAUYUA KO-
IPPUIUEHTOB NPETOUNEHUA Ny ¥ nN. AL NpaBHK ¥ NEBHX KBAHTOB; &
CaMo HaNWuue KOBPPUIMEeHTa HPEeNOMNEeRnus, TOYHEE €70 OTKIOHeHUe 0%
eNUHUIN, OCYCIOBNEHO KUT'GDPEHTHHM DACCERHMeM BNepsj CBeTa HA aTo-
MaX CpeXAH. BHBOZ COOTHOUEBMS MeXZy HOOPPULUEHTOM IpPeSOMICHUA K
aMITUTYROd pACCERHUA BNEPEX COLEPXMTCA, HAMPUMED, B RHUrE
§ I42. 3ro omnuume B KOsPPUNMEeRTAX NPETOMIEHUS NHPUBOZUT K PASHO~
¢t das npasoft ¥ NEBOU COCTABIALMYX NUHEHAHO NOXADU30BAHHON BONEHH,
NpUUEM yrojl NOBOPOTA NAOCKOCTH NOAAPUBANUAM NPONOPUHUCHANEH BTOMY
caury $as, nuHeilHO pactymeMmy ¢ aniuHOf nyTh. B nuneinos pocts 3~
ferTa C pasuMepaNm CUCTEMH ¥ 33KII0YAETCH ET0 MAKPOCKONHYHOCTE.

Bupasuu BeNIMYMHY ONTHYECKONH AKTUBHOCTM BEmEecTBA 4Yepe3 CTeleHb
LADKRYNADHOR nonspUsanum M3NyueHusa., JNEMEeHTapHOe PACCMOTPEHWE HO-
KAa3HBEET, YTO IOBOPOT IIOCKOCTU MONAPH3AUMM CBETA ¢ IAWHOH BOMHH
A nHa nyTu ﬂ cocrasaser

v =2l R, (ne-n). (20)
My MCRONB3yeM NPUHATOE B ONTUKE ONpEeAGNeHMe, N0 KOTOPOMY BpameHue
CYyUTAETCH NOAOXUTENbHHM, €CHN INTOCKOCTH NONfpu3anud nosopayuBaeT-
CA N0 yacoBOW CTPENKe ¢ TOUKM BPEHMA HAGNOZATENs, CMOTPANEro Ha
ueToyHMK. [[OCKOTBKY CTENeHh NUPKYAAPHOW noxApusamaum P - 570  He
4T0 WHOE, KAK OTHOCHTENBHOE OTIUUUe BO B3auMoueHcTBUM NpPaBHX U
JEBHX KBAHTOR ¢ BEHECTBOM, TO €8 MOXHO NPEACTABUTE B BHAE

‘ R ) (n o Y\—l
D & - Bg e TNl
1’ 2 Re(n — 1) ) (21)
Hogerapana (21) B (20), NPUXOZMM K MCKOMOMY COOTHOUEHHMW:
Wa2n £ PRe(n-1) | (22)
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fipw nepsow marange ua Qopuyry (22) uOTnOo Od BOBHMKHYTH BIeuaT-
jeHHe, 9TO BOPEKT MONHO CHAENATH CHOMB YUOZHO GOALMMM 3a CHET yBE-
nuuenns L. 0zHAKO HA CAMOM ZeNs 3TC He TAK M3-3a NOTVICUEHUA CBe-
Ta. JUIf OLEHHW ONTHMANBHNX ycnonull usMepenuldl ynoO#Ho NpeAcTaBMTD
yron mosopora W B cremyoumesm Buze:

s-b L Rl
V=31 P Inn (23)
TAS AMMHA NOTNOMEeHud 1" onpezennerca GOPMYNCH
A _ A ; ;
L= 7( Ypalt (24)

Hosp@uuueHT NpenoMieHusi, a BMECTe C HUM, B CUIY cooTHOmenus (22),
¥ ONTHYECKAS AKTHBHOCTH, AOCTUIANT MAKCHMYM3 B OKPECTHOCTH NUHUK
nornonerusa. B ato#t oGractu Bannqnnuize(ﬂ—4) " Irn“ CPABHAME M

WPt (25)
. 4

Kag ywe oTMewanoCh, yroxn M onpezenserTca passocTh $as npanoi u
16BOH COCTABANOMMX IMQCKO NONApPU30BaHHOH BoaHe. [loaTOMy QUIyKTYya-

uua AV cerisana ¢ Quyrrtyauuell uMcra 32perMCTPHPOBAHHHX HOTOHOB
AN~VYN ofuvHHM COOTHOWEHMEM HEONPEXeNBHHOCTH:

oY ~ s
[TocKONBKY uMCAO QOTOHOB, HpOWEANMX n%qnanyemuﬁ 0Gpasel, 3aBUCHT
OT ero JIMHH e, 10 33KOHY N:: Nue H , 10 CTaTHCTHYECKAN He-
ONpPeZeIEHHOCTS B BelUMUMHe CTEleHN UMPHYARPHON HOnApU3aUUKE COCTAB-
AAET, B CWIY NPMBEJBHHNX COOTHOMeHuH,

, b4 L pthl ,
Jlerro BUZETH OTCHAA, YTO MHHVMBILHAA CTATHCTAUECKAF CHUOKA B M3-
wepeHun sdPexTa AOCTUraeTCHA Npu Qﬁ-L (tounee f = 2l¢). B aTux
YCHOBUAX [IPU Qe n=-D~Imn
V~p

Jan HOpMATBHEX MI-TepexonoB, JOXAMUX B ONTHYECKON 0GIACTH,HETPyA-
HO MOGMTHCH B PEANBHHX YCIOBMAX, UTOCH OTHCWEHNE H/L OHMO  GAK3-—
®0 ® exunume. Tawma o6pasom, B arux nepexomax ¥ ~P ~10 "8 cunn-
Ho sanpemiunux MI-nmepexoxax, BHUIDHBAF JMHERAHO NO 3anpeTy B CTe-
MEHW UMPKYMAPHON MOAAPNBAUNKM P, MH KBANDATHYHC NPOUTPHBAEM  [PU
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NpOUMX PABHHX YCHOBMAX B KOIPPUIUEHTE NOTIOWEHMUH L {. osToumy
MH CWIBHO NPOMIDHBAEM 8X6Ch W B BENUYUHE yrna nosopora Y .

daueTus, yTO B paspewenHod El-nepexoze crTeneHs LMPKYTADHOH no-
JADKSAIUE HUYTOXHO Maja,NOCKOJBKY B Bupaxénnn (11) aMILUTATY IH A(ET)
# A(MI) menaprca MecTamm,Tak uTo P okasuBaeTea B d = I37 pas
MEeHBNEe, & He GOAbHe, yeM KO3PPUnueHT CMEuUBAHUNA Q . A MOCKOABKY
B MHOXKMTENE Z/L 3aMETHO BHUI'DATH HENE3fA, HAUTOXHO MAX 37€Ch U
yrox nosopora V. UpessuuaiiHo uana ONTHYECKAd AKTHBHOCTH U BOTH-
34 SIBKTPUYECKMX KBAAPYNONBHHX E2-NEpexozoB, NOCKONBKY M B 3TOM
cnyuae QTHOUEHUS NPUMECHOH MarHuTHO! KBazpynonsbHol M2-aMumuTyzu
k ocuoBEOA A(M2)/A(E2)~d, a med™'. Tawuu 00pa30M, HOPMANBHHE
UI-nepexonu ONTUMATBHH AAA NOUCKOB ONTUYECKOR AKTUBHOCTH,CBA3AH-
HOll ¢ HEcOXpaHEHHEeM UYETHOCTH.

T) BHGOp 0GBEKTOB AJIA MOUCKOB ONTUYECKON aAKTHBHOCTH

Haunéu ¢ TpeldoBauuil, NpeZbpABIfeMHX K MCTOYHUKY cBeTa. Hak He-
TPYAHO TOK&3aTh C NOMombw gopuyns (26), OH ZOAXSH ofianarth Zo-
CTATOYHO BHCOKOH MHTEHCUBHOCTED. 3arTeMd, W3-sa Toro, 9ro  adfexr
HMBET DE3OHAHCHHA xapawTep, 5Ta UHTEHCHMBHOCTE ZONXHA OHTE COCpe-
ZOTOYSHA B [1010CE, CpaBHUMON C WMDMHOH JNUHUM nornomeHusi. HakoHen,
HCTOYHUK CBETA ACA¥SH OHTH NEpPE8CTPAUBAGMHM, YTOCH NONMACTh HA 3a-
IAHHYO NUHAG. BONEE KOHKPETHOE OOCYRIEGHWE NEDEYUCHEHHHX yCHOBMH
COZEpXUTCA B chexiywuell rrase. B cwily aTuX TpeCosaHuii  Haubanes
OAXOAARMME MUCTOYHMKAMM CBEeTA OKA3HBANTCH NEepecTpauBacMbie naaepu?

BuGOp MOAXOASGMX SHEMEHTOB XA MOKCKOB ONTUYECKOH AaKTUBHOCTH
CnpezenfeTcA HAAMYAEM B HUX OONWYHHX MI-nepexonos ua OCHOBHOT'O CO~
CTOfRHUA, NEeXaWMX B BUAMMOW OCRECTH CHEKTpA WIM BONM3H HeE, TIJAe
pPa6oTanNT NepecTpauBaeMue Xa3eps, OONBWMM %, W, HBKOH6L, SAMeTHHM
Z&BNGHWEM NAPOB NDK DA3YMHON TEMHEPaTyPe. JTUM YCHIOBHAM YAOBIET-

o floguepkaEM B CBA3UM C 3TUM, 4TO MCCAELAOBAHUE CAAOOI0 B3aUMO-
AedcTBHA 21EMEHTAPHHX USCTHUL B OOGCYXRAAEGMHX ONTHISCKAX SHCNEGPUMEH-
TaXx PaxTHUECKR CTANO BO3MOXHHM Grarozapi OYpHOMY PasBUTHR Jalep-
HO# TeYHWKA B NOCASJHHUE TOXH.
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BOpANT Tannull, CBUHEN ¥ BHCMYT (COOTBETCTBEHHO, £ = 81, 82, 83).
P peansHod curyaymm orsomenue Ra(n-1/ImN  cpaBHEMO ¢ eAummued
B BUCMYTE ¥ MOXeT ZAOCTLIAaTh 60-70 B TEANMR ¥ CBUHLE. [1OCKONBKY B
ITHX ONGMEHTAX LMDKYAApHas noaspussuus P~I07', yraw nosopora
Z0CTUTAnT BenuumH ~I10-7 paz B sBucMyre ¥ ~I07° pam B TRmAMM M
cBEHOE. OJHAKO ¢ TOUKKM BPEHMA MOXXONMMNX MCTOUHMHOB CBETa TamIul
W CBHHEN, B KOTODHX AJIMHA BONHH OCCYXIAEMHX NEpPEX0Z0B A=1,3 muu,
NOKA MEeHee YZLOGHH.

A) 3pperr Papazes

B sawipuenue 310!l IAABH OCTAHOBUMCH HA cepré8HOY IpoGasMEe, KO-
TOPYW NPEZCTABIANT MATHUTHHE HOAR, TAKHe NPHBOAANMS, KAK M3BECT-
HO, K BpAWEHAD TIOCKOCTH NMONApK3aiuM cseta. Eoak Bpamerue, 00ycA0B-
NeHHOe HECOXDaHeHMeM YETHOCTH, BOSHMKAET Craroaps 3aBUCUMOCTH KO~
sGOUUMeHTa npeilomredns ft 0T cnupaipHoctw QoTOH&, T.6. OT [POSK-
UMM €U0 CLMHA HA MMIYIBC, TO MATHMTHOS Bpamshue, aQfexr dapazes -
CHEACTBIE 3aBUCHMOCTH ML OT APOEKNNU CHUHE (POTOHA HA HANpABICHHE
varHaTHOrO0 noxg H . Mockoneky H - akcmansuuft sexTop, TO TAKAA Kop-
peNifiuMA, B OMIAYME OT CHMUPANBHOCTH, -~ NCTHHHHA CKaXAp.

CymecTByeT HECKONBKO MEXAHM3MOB, BHoHBawumux sddexnt dapanes.
YxameM ZBa U3 HUX, KOTOpHE Z8HT OCHOBHOA BKA8Z B pEAnBHHX YCAOBM-

X. Bo-HepBHX, M3-33 3CEMAHOBCHOTO PACHENNeHMs ypuBHed 5 marinr-
HOM [IORE BOBHMKGET DABNKUME B DEBOHAHCHHX vactotdX ANA_NpABO- M
N€BONORAPU3OBAHEEX KBAHTOB. (poRonbHoe MaranrHoe none H , npuso-
ARTee TRKUM IYTEM K MMATELHH ajpert uecoxpanexnﬁ YETHOCTH, OLE-—
HWBAGTCH W3 QUEBMAHOIO COOTHOWEHUA w5 75<}) rae OO — UDO-OT—
KIOHEHHE YACTOTH CBETA () OT pedonancucﬁ (g 8 P - crenens nup-
Kynﬂpﬁoﬁ nonﬂpnsaunn Orcwaa npu P~I07" sutenaer tpeGopanue
R <1 (0™ + 1078 rc. Ilpyro#, He CTONB WMPOKO KIBECTHUH MEXAHK3U
KMEST ¥BCTO NPH OTIMYHOM OT HYIA CHUHEe Aipa. B aToM ciyuae MarsuT-
Hoe noite ﬂpMBOAMT K CMEWKBAHAD CBEPXTOHKMX COCTOAHMA C pasHuM nom-
HHM MOMEHTOM 8TOMA FZ HO Q nnu u reu me Fz . Orpamuvense Ha none,

CleYNIee ¥3 COOTHOWEHHS %: <Py rnalknT - 3HEepI'MA CBEPXTOH-
KOTO DaCuenieHusi, TAKOBO: }1(TO % Te. 3aueTuM, UTO, NOAOCHO Bpaue-
HAD, OGYCHIOBAGHHOMY HECOXpPAHEeHMEM YaCTOTH, M, B OTIHUKE OT 3eeMa-
HOBCKOIO BDallEHitd, 3TOT 2DPEKT. ~ HEUSTHAA (PyuHuMA OTCTPOARM A\ .

=188 =
4. 3KCNEPUMEHTANBHOE MCCIEAOBAHUE
' cnagdoro B3auMONeHCTBUA BIGKTPOHOB ¢ HYWIOHAMH

a) HpaTxui 0630p SKCNEDLMEHTOB

0% nmepsHe AOCTATOUHO PEBNABHHE NPEANOXKSHUA NO NCUCKY 30JeKTOB
HECOXpAHeHUA YETHOCTY B STOMAX OTHOCHAMCH K WBMEDEHUW UMDKYIAHPHOR
nonapnaaduu B CWIBHO Banpenguusx MI-nepexozax, B COOLBETGTBYRRUX
SECHEPUMEHTAX C LOBYUEM U Tamnley eud He XOCTAPHYTA HEOCXOXUMAS
TOUHOCTH. K HACTOANEMY BDPOMEHM BT DKCNEDUMEHTH, BOAYNAGCH  BO
Opanmun ¥ CULA, mpuBeNnd K ONpeleAGHNO AMIUIMTYZ CAMUX NEPeXOZO 2324[
Y70 %€ KACRETCH CTENEHY HUPKYIAPHON MONAPUSANNK,TO DE3YABTATH HKC-
NepUMEHTOB B Taniuyl HE NPOTHBOPEYAT MPEACKABAHWAM TEODH 0{
HO KMEOT CTATHCTUHECKYN OBHOKY Ha'ypénne BTHX npénc%aaaumﬁ. lfo mo-
NOXEHU® Ha COHTAODE 1979 I. BKCAEPMMEHT ¢ nesuen Hueer CUATH-
CTHYEOKYR QUUCKY, TAK¥E PABHYN TEOPETHUECKUM npencxasanuﬁy/zz ?8/
Onnako aBTOpH He NPUBONAT NOKA PE3yAHTaTOB MSMEPeRE.

OHCHEPUUEHTH RO HOUCKY 20(exeOB HECOXPARHOHMA YETHOCTH B 8TONMAD~
HOM BOZOpOZE W JZeliTepiH TOTOBATCH B HACTOANES BPEMA HECKOTBKMMA
rpynnaMin. ST ONHTH ypesnwualiHo TpYAEH. MH He OCTAHABNKBAEMCA HE
HUX, B OTCHIA6M YMTATENAd K ODUrHHAAbHHM DAGOTaM /31-3 /.

DKCHEPUMEHTH 10 NOUCKY €CTECTBEHHOA ONTHUECKOfl AKTHBHOCTH OHIH
NPEZACHEHH MOYTY OAHOBPEMEHHO B HHCTUTYTe AAEPHOU (UBMKU (Homocu~
GupCH, CCCP) / s Uncdopackoy yHUBEDCHTETE (Oxc@upn, Aﬁrxuﬂ) /20
# Yuusepcurere wrarta Bamunrron Cuarra, CUA) . B Hosocugupcke
ROATOTOBKA 3xcnepumeﬁrafgaqanacs aeToM I974 roga. flpusepHo. B 10
Ee speud k Hell mpuceynwisn » Cusreae ¥ Oxcgopre. Bo Beex nadoparo-
PHAX ZNA 3KCNEpHMEHTOB OWi BHOP2H BUCMYT.

DcHOBHOE COCTOAHME ATOMA BMCMYT4 OTHOCHTCA K KOHPADYPaUUN 6p3
T.8, B HEY UMBETCA TpH gaémﬂux p-aMeKTPOHA NOBEDX BANONHEHHHX 060-
xovex. Hopuanbiue MI-mepexoZs BOSMOXHH TOABKO MEXAY YPOBHAMA, NpU-
HAZNe¥AUUME K OZHOA >MeRTPOHHOH KOHPUrypauuu. Cxewma TAKMX mHepexo-
108 ns'acaoaéorq COCTOAHUA BHCMYTA ZaHA HA pHCYHKE 2. .

PesynpraTh pacusToB CTENGHH UEPRYIAPHO! NONAPUSALNNY MBIYYERUA
B 9TUX NEPEXOAAX NPUBEAGHH B racauue 1. i NOXHOTH 376Ch %8 HAHH
3HAYEHUA BTOH BENMUMHH ZA8 HOPMANBHNX MI-nepexozoB B TRINUM i
CBUHLE .
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B Hosocuompcre ¥ Orcopze Owra BuGpaHa ANA padoTH. KpacHad liu-
uus sucuyra (A= 648 mM), WCXoZR M3 TOrO, 4TO HA Helt B KavyecTme
HCTOUHAKA CBETA MOXHO MCIONB30BATH HAZEMHO pacoTamuuit nepecrpau-—
BaeMHil 1asep Ha KpacHTene HENpEepPHBHOTO AEHCTBUA C ZOCTATOUHO y3-
Koit nuuueil. HemocTaToOR STOro nepexoza COCTOMT B TOM, UTO OH JNEXUT

B OGnACTH, NOKPHTOR ZOCTATOUHO NIOTHNM CHEKTDOM MONEKYAADHOI'O BHC-

MyTa (1apnuanbHNe AaBICHUA NAPOB ATOMAPHOTO ¥ MOMEKYAADHOIO BUCMY-—
94 NpUMEPHO DABHH). JTOT HEZOCTATOK OTCYyTCTBYyeT ¥ uHOparpacHoft
nudun (A= 876 HM), B €6 OKDECTHOCTH MOMGKYIADHW{l CHEKTp OYeHs
cnaG. MosroMy B CH3TTNE OCTAHOBUINCH HA Heil I , HECMOTpDR Ha TO,
YTO NPHAIOCH MCNONB30BATH MMOYABCHHI 183ep C AOBOABHO mupoxoﬁ 1A~
unell (napameTpuueckull remeparop).

IKCHEepUMEHTH [0 MOMCKY ONTHUECKO# SKTMBHOCTH BEJYTCH TAKEKE B
du3nyecnoM MHCTHTYTe MM .JlebGenesa B Mockse

6) CxeMa M3MepenHf MalHX YIIOB

Kax MOXHO MBMEpDHTH HMUUYTOKHO MalHe yIIH MOBOPOTA [UIOCKOCTH MO-
RApPU3ANMK, WMENHMe TOPAZOK BEXWYMHH 10'7 paxn? Kasamochr G, pocra-
TOYHO NMOMECTHTH MCciaezyeMmuil o0pasen MeXy CKPEHMEHHHMM MONAPH3aTO-
pOM ¥ aHANN3aTODPOM, M TOUZA MOXHO OHPENeNUTH 3TOT yroa N0 MHTEH-

CHBHOCTH npomezxmero cCeeTa o
= ]St =[W? ,

rae [ - uETencuBHOCTH CBETA, NAZANmMEro HA aHAnM3aTOp. OAHAKO B
peansHHX YCAOBUA €O OOGCTOMT He Tak NpocTo. Jlelo B TOM,YTO MPH
CKPeHEHHHX MONAPM3aTODE W AHANU3ATOPE MHTCHCMBHOCTH MPOWMEZMWEI0
CBETA BOBCE HE paBH& HYIN, 8 OCAAGNAGTCA B AYUNEM CIyyae TOMXEBKO
B 10 pa3. OueBuzHO, UTO B ITHX yCIOBMAX 3aDETrHCTPUPOBATH HUYTOX-
HOe H3MGHEHNME MHTEHCMBHOCTH CBETA, BH3BAHHOE NOBODOTOM IIOCKOCTH
NonfApu3ayud Ha yrdn'v10'7 paz, NpaKTHYECKU aésoanoxuo. Marxo Toro,
NOCKONBKY HAGNOACHAE TAKMX YIAOB CBSBQHO C GONBMMM BDEMEHEM He-—
KOIIIGHUA CUT'HANd, TO BCEBO3MOXHHe ZpeliH ONTUUESCKUX 2NEMEHTOB U
SMSKTPOHMKN TAKMS ANA0T NOZOCHHE W3MEPEHAR NpaRTHIeCKH HEBO3MOXK~
HHMH .

B’ cxeMax, KOTOpHe AeKCTBMUTENIBHO MBMEDPANT ManHe yriH, ucuonsay-
eTCH MOLYNALMONHAA METOXMKA. JUIA aTOro K yray N ACG2BIANT OmOp-
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Hull yron é), TaKk 4TO MHTEHCUBHOCTD MNPOWEANET( CBETa CTEHOBHTCH

pasHO# )

['=] [Sinz(ﬂ +W)+ S =T(0%+20Y+S%). (27
3aech ISzb— UHTEHCUBHOCTE CBETA, NPOXOAANETr0 YBpPe3 CKPEWEHHHE 10—
AAIPUBATOP il AHANUBATOD.

B crawzaprHoll cxXeme WamepeHull UCHONL3YETCH MOAYAALAA OHOPHOIO
yrua 8 ¢ nowousn PapareeBcrolf Ayedixu. CBET OT UCTOYHAKE MPOXOHUT
uepes monfApusarop, (apajgeescKyl Aueiiky, ucciexyewwd ocpasen, aua-
TU38TOp, NPONYyCKALWUA CBET C noAApUsanuell, OPTOrOHANBHOK [ONHpH-
3aTopy, M ZeTexrupyercs PoronpueMHuKoM, dapancepckad Auedxa npeg-
craBifeT co00# npospayHoe AAA CBETA BEWECTBO C AOCTETOYHO GonbmOl
KOHCTAHTOR Bepae (TAXEAnH QMWHT, AUCTWUIMPOBAHHAA BOXA M T.1.), NO-
MENEHHOE B NEPEMEHHOE NDOAONBHOe MAUHUTHOE mome. OGHYHO HCHONE3Y~
eMHe YACTOTH MEPEMEHHON0 MATHWTHOTG NOAH Ne¥aT B AMANASOHE OF (479
no I wP'y. TaruM oOpasoM, CHUPHAT ¢ HOTOAETEKTOpPA NPONOPUUOHANEH

V~I@*SutQt+ 20¥WSinRt +%%) , (e
rRe QQ ~ YacTOTa MOAYAAUNUM ONOpHOrO yraa. leppad rapMoHura oToi
YACTOTH B CUTHaKe ¢ (OTOHETEKTOpA, NPONOPHUOHANLHAA H3MEDPASHOMY
CHT'HaNY, pPeI'UcTPUPYETCA CUHXDOHHHM KETEKTODPOM.

I u3ydeHWs ONTUYECKOW AKTUBHOGTH, OCYCHCBAGHHO# HECOXpaHEeHU-
eM UYETHOCTH, B HOBOCHGUDCKE OHIA Pa3PatOTAHA HOBAF YACTOTHO-MOIY-
NANMOHHAA METOZAWNKA H3MapeHult /43 . B npeanomeHHON CXeMe MOAYAUPY-
€TCHA AAWHA BOAHH CBETA, HOSTOMY €CAM YETHOCTL HE COXDPAHAETCHA, TO
NpH NPOXOXAEHHY MUHH BONKH Yepes3 PEBOHAHC YFPOA NOBODPOTA MIOCKOC—
TH MO ADPUBAL UM \r%ru: pe3ro MenseTcH (cM. puc.3). lip cranupoma-
HUKM ZUTMHH BOMHH CHMMETDUYHO OTHOCHTEIBHO LEHTpa NUHMM MOTVIOMEHUS
I HTEHCHBHOCTH CBeTa, MPOWERUErc asanusatTop,

4

I'=I(t)82[1+ 253/ 5 %] ‘ (29)
COAEPEMAT NEPBY TapMOHKKY (moqﬁee HEYE THHE rapuonmxﬂ) TONBKO IipH
Hanuaun sfPexra HECOXpaHEHUA YETHOCTH, nouxonbxyj[( uMeeT NHUB
YETHHE TAPMOHUKNA. /IS HEGONSWMX aMiTATyZ CKAHUPOBAHUA CHTHANL ﬁep-
BOH TAUMOHUKK JIPONOPIUOHATNEH E?HUPNC/ED\_TaKMM 06pas3om, B OTIAuUMKE
OT OOHYHHY CXEM WBMEDEHMA MANHX YT/HOB MOBOPOTS, NMMQCKOCTH MNOAHPH-~
3anuM, UPSWTOXEHHAR CXEMA W3MepReT arTuyecKU HPOV3BOZHYO STHX
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Puc. 3, OxrnaeMand 3aBACMMOCTH yIVIA NOBOPOTA NICCKOGTUH NOJAPKAA-
. uMu cpeTa BOAM3M DE3UHBHCHOK wactoTw MI-nepexon:.
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yIVIOB 1O IJIMHE BOMHH.

B npeaHAymuX pacCyXAeHMAX MONYaniuWBO II0ZPA3YyMEBAA0OCH, YTO YIroi
0 uesay ocAMum monApwsaTopa u aHanTM3aTOpa Manx. LA BHOOpA OnTU-
MANBHOI'O 3HAYEHWs BTOr0 yIia pacCMOTpMM, KAK 3aBACHT OT HEro 0T--
HOWEHWEe NONE3HOrO CUTHANA K WyMy. B HNpeznosoxesmu, 4TO WyM UYUCTO
CTAaTUCTHUYECKKA, a ONTUUECKAA CUCTEMA UI2albHA, 3T0 OTHOWEHME HE
sasucur oT yria O , nockonsky u nomessui# cursas [BY, u crarucru-
qecKull wyu \[182 nponopunonansie O . OZHAKO, KAK yXe YNOMMHANOCEH
BHIE, U3-38 HECOBEPNEHCTBA MONAPU3ATODPA ¥ AHANKSATOPA MHTEHCHB-
HOCTH NpomWexAmero uepes mux ceTa npu O=0 cocrasiaser [d 2. Nosro-
My MCTONBBOBAHKE YIVIOB © , MEHBNMX 4eM 5-, YXYZUaeT OTHOMEHUE MO~
NE€3HOT'0 CHUrHana K wymy. C apyro#f CTOpOHH, Ipu yrnax:69 , OONBEMX
4eM O , YMEHBNAETCA OTHOCHTENBHAA BENUYMHA NONEBHOTO CHPHANA B
UBMEPUTENBHOM KAHANE, & 9T0 NPeibABIAET OONEE HKECTKAE TpPEOOBAHUA
K 2NEKTPOHMKE X K ZNOHYCTHUMOH BENMYMHE DABIUYHHX NOKHHX 3PPerToB.
Wcxozs M3 3TMX coolpaxsHull, B BHCNEPUMMEHTE WCIONH30BANUCE YIAH
B UHTEpBAie OF 107> Z0 4.107° pan. CxeMa SKCHEpUMEHTA MO MBMEpPE-
HUG ONTHUYESCKOM AKTWBHOCTH 1apOB BACMYTa NpuUBEReHA HA puc.4. B Ka-
YecTBe MCTOYHMKA CBETA MCHOABBOBANCH NepecTpauBaeuuit nrasep Ha Kpa-
cuTennx QupMe CrexTpa-OMSMKC MOZEND 375. 3Ta MOAEND Na3epa HMEesT
UWPHHY TUHUM reHepainuyu oxono 0,1 K HE NO3BONAET GHCTPO CHAHU~
poOBaTh MMMHY BOMHH. [If MCIONB30BAHUA NPELNOXSHHOR METORUKM OHIO
HEOOXOAUMO OHCTPO NepecTpanBaTh AAUAY BOMHH UITYUYEHUA nasepa u
UMETE CYWECTBEHHO GONEe y3KYyD JUHUO TeHepauun. C s7Tof neasw OWi
npeanonan W peajus0oBaH HOBHH METOX CEeNeKOMM MPOZONBHHX MOZ Jase-
pa 4,45 . B nasep Oui BBEAEH NOHMONHMTENBNHA BIEMEHT-CENEKTOP,
HOTOpPHHA OGecneuul OZHOWACTOTHHN NepecTpanBaeMHi pexuM pacoTH ¢
PHXOZHON MOWMHOCTHW B IIyuke #0 15 MBr. Wcmonssopanne cemexTopa no-
3BOAANO CKaHMPOBATH ANMHY BONHH MBAYYEHMS AWCKPETHO ¢ marod (006 A,
C 9aCTOTOH craHMpOBanuA 1O HeCKONBKUX kI'm u ammrueyxoi a0 I0 gon-
IEPOBCHUX WHMDUH NLHVEKM. PealbHO B BKCNEDUMEHTE YACTOT8 CKAHUPOBA-
HuA BHOMpadack pasuol 1 kl'u, & aunnuTyza OXHOW-ZBYM XKONMISPOB-
CKUAM WHpHHaM. (UBET, NMPOMORYIUDOBAHHHA RO ZAAWHE BOJXHH C YACTOTOR
I %Iy, npoxoaur uepes NOAAPU3ATOP, KIOBETY C HAPAMM BUCMYTa W SHI-
Tu3aTop. B KAUECTBE MOAAPUIATOPA U 8RANUBATOPA, HCNONBBOBANUCE Mpu-
3MH M3 UCAAHICKOTO mnata ¢ yrnoM npu mepumke 12°. Ocm noNApU3aTo -
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Puc.4. CxeMa srcnepuMenta.

pa W aHaniuMsarTopa OwMY YCTBHOBIEHH (07 YIAOM 69 Apyr ¥ npyry. Cme-
UMATRHAR MEXBHAUECKAA CHCTEMA 103BONANE M3MepsTH sHAaK yrna O .

Ananuzatop pacumeniner cBeT H4 483 Jiyya CO B33UMHO OPTOI€HAIBL-
HHMM TIONMADU3ANMAMA, OAUH U3 KOTODHX B (9—2 pa3s cradee Apyroro.
Kaxzult s AByX nyuell zeTexTUpPOBANCH poroymuoxuTenew d3y-79. Hpau-
TOBHA BHXOZ npud = 648 HM pased S5k. [lepes OTOYMHOKUTENAMK O~
A pACHOTORCHH CNEUUANBHHE MONOCTH A1 AUPDY3HOTO pacceMBaHUA cBe-
T8. Bes HEX HEORHOPOHOCTH POTOKATOZOB B COUETAHMM C M3MEHEHUEN
CTPYKTYPH M CMEWEHMEM NaBEPHOrO Jyua, BOSHHKALWMMMA NDH NepecTpoli-
KE ZAWHH BONHH, NPUBOXMT K GONBUAM JOKHHM 2pPerTAM. Mepen porora-
TomoM ¢3Y-I, perucTpupyouyM SApwuit Tyu, AAA 4ACTHUHOTO BHPABHUBA -
HHA MHTEHCHBHOCTER pacmonarancs cepnit fuarTp ¢ Roam@muuenTou
ocnaGnexnns ~—103.

Curuann ¢ @oroyunomweneﬁ sasucar or O wu Ypne CACAYDUUM 05~
pasom:

V() ~I(t) Cos? © +V, W) =11, (30a)

U (~T(0) SR (0+ 4L ) =TROA(IR2KRKIO). (00

llockonsky cursan ¢ $3¥-I1 He 3aBHCUT OT K3MepfAemoro apdpexra, TO
NPy CKAHUDOBAHMM JIMHH BOAHH Na3epa CHMMETDPUUHO OTHOCHMTENBHO LEH-
Tpa JMHMM OH HONKSH COAEPHATEH TOABLKO UETHHE TapMOBMKM YACTOTH CKA-
HUupoBaHMf. Tax KAK B SKCNEPUMEHTE ONTUUECKAR ANMHA MADOB BUCMYTA
paBHa HECKONBKMM ZTMHAM NOTMOMEHUA, TO \l; 3aBUCUT OT BpEMEHM
O4YE€Hb CHMIBHO. [103TOMY NpW HETOYHOM HACTPOHKE HA LEHTD MMEMM 10—
riomesus B currane y noseimercH nepBas I'ADMOHMKA YACTOTH CHAHM-
poBaHuA. B 33aBUCHMMOCTH OT TOT'0, B HAKYH CTODOHY OT LEHTPA JWHUK
NpOM30WI0 CMemenue, $asa nepBoit rapMOHWKKM CUIHANA MEHAETCH  HA
180°. Curhan Xﬂ CHHXDOHHO ZeTeKTHDOBANCHA HA NEpBOd TApMOHMKE
YaCTOTH CHAHUPDOBAHMA, YCUAMBANCH M 1107aBANCf HA CENEKTOD JNasepa
ZAAA aBTOMaTMUECKO! NOoZCTDORKM IAMHH BONHH. 3TA 0CpaTHAR CBA3B
odecneqmnana oTCyTCTBMAE repBOf rapMoHmk# B I (t) na YDOBHE, HIyu-
meM YeM IO

Hanpﬁxeﬁme Ha QOTOYMHOKMTENAX MOZCGUPANOCH TAKUM 0Gpa3oM, UYTOCH
CUTHATH \f H‘J} ObUtH NPAKTHUECKM DABHH APYr APYTY. OTH CHTHEIH FI0-
ZaBaUCh Ha CXEeMy BHUYMTAHKA. B ciyyae MX DPABOHCTBA PaSHOCTHHE CuT—
nan V-~ I(t) go PNC/B)\ MOKET COZEPEATEH NepPBYH PAPMOHMKY TONBEO
uyepes 33aBUCHMOCTH \+$Nc OT IAMHH BOHH. JJIA DOAAEDPHBHMA XOpOmMEro
K84ecTBa BHUMTAHUA Vi u V) ucnonssopanoch To 0GCTOATENBCTRO, UTO
MpM WX HepaBeHCTBe B curxane V mnommaseTed Gorpmolt YpOBEHB BTOpOR
rapMoOHUKY, (a3a KOTOpO#l BaBUCHT OT TOT'O, KAKOW M3 CUT'HANOB (‘&
mnn'bﬁ) Gonsme. Pasuocrruf curxan V. CHHXPDOHHO JIeTeKTHpPOBaLCA HA
BTOPO# IapMOHMHE Y8CTOTH CHAHMPOBAHUA M YNPABAAL HANPAKSHUEM NATA-
HuA @3Y-I. 3ra oGpaTHas CBA3G O0ecHeUMIa KAUSCTBO BHUYMTAHMA HA
ypoBHe, ayumeM uem I07-.

B pesynrpraTe Mcnons3oBands 00EMX OCPATHHX CBA3eil MOXHHHA curHan
nepaoﬁ rapuonuxn NONIKEH COOTBETCTBOBATEL DPPEKTUBHOMY YI'Iy IOBOPO+
Ta awvﬁgs;10 5 (cu. mopugnu (30) ), 4To NP¥  HMCHONBIYEMHX
yroax @ cocramrrer \pp&l0™ paz.
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UnHaKo B 3KCNEPUMEHTE YPOBEHDL NEPBO# rapMOHMKM B CUrHANE, KaK
OyneT BEAHO W3 najbHeliwero, ONpeAeNnfncs He TONBKO 3NEKTPOHHKOH .
It MOMONMHMTENBHOI'O MOLABIGHUA JOKHHX CUT'HANOB WUBMEPEHUS NPOBOLU—~
JMCH NMOOYEPERHO NpU IBYX 3BHAUEHUAX +O M —& OMOpPHOro yraa. Pas-
HOOTH CpexHuX sHaverudt V, u V. QAR 3TMX ABYX CAyyaeB Ciyxula Me-
poRt HecOXpaHEHMA YETHOCTM. YTON MOBOPOTA ONPEHEAANICH COOTHONBHM—
oM 9K£_=.7§%i£s7\ M CBABAH C pE8yAbTaTaMil UBMEDPEHMH cieAypuuM

COpa3OM: 4LV9KC \/;- -\
R T

rae K - Ko3POUNUEHT YCHICHAS CXeMH BHUMTAHHA U CHHXDOHHOT'O JL8TeK-—
TOpPA NEPBOH I'a pMOHHMKM .

B) OnudcaHue yeTaHOBKM

Ins nonydenus Napos BUCMYTa HCHOAB30BANACH [I€4b, KOHCTPYKLUA
KOTOpO#t npuBejeHa Ha puc.5. lleup padorTana mo NPUHLMIY TEnnOBOH
TpyOH. KoBeTa ¢ napaMd BUCMYTa8 OHIa COGAMHEHA C GONBNAM GANNacT-
HHM OCBEMOM, HAaNONHEHHHM renueM. llpW HATPEBAHWM MEYd, KOTZA Teu-
nepatypa KiBETH ZOCTUTaja TAKOI'0 3HAYEHUA, NPU KOTOPOM JAAaBIAEHHE
HACHUEHHHX [apOB BUCMYTA CTAHOBWIOCH PABHHM NABAEHWO T'elUA B CH-
cTeMe, el BHTECHAICHA W B LEHTPANBHONR YaCTH KOBETH OCTABANUCEH
TONIBKO NAapH BUCMYTa. B Takoil cucTeMe NpU M3MEHEHUM NOLBOZUMONR Mom-
HOCTH MEHFeTCA He TeMllepaTypa ¥, COOTBETCTBEHHO, AaBIGHKE NAPOB,
8 TONBKO LIMHA 0OnactTi, 3aHATOW MMM. BXOZHHM U BHXOZHHM OKHAMU
KOBETH CHYXHIM MPU3MH NOTAPM3ATOPA ¥ aHAnMs8aTopa. XOMOAHHH Tenuil
Yy TOpLOB KWBETH MPENOXPAHAR WX OT HANBJIEHMH BUCMYTOM.

HT0CGH He C0328BaTH NOCTOAHHOE MATHUTHOE NOTE, KOTOPUE [PUBOZLAT
K NOBOPOTY MIOCKOCTM MOAADUBALAN U MOEST nanTuposaTr offexT Heco-
‘XPAHEHUA YETHOCTHU, HAUPEBATEND BAMUTHBANCHA [EPEMBHHHM TOKOM C ud-
crorToft 50 T'y. YTOGH M NMEpPEeMeHHOe HOME B CUCTEHE OHILO Maxo, OH OHI
BHIIOJHEH B BUJE ZIBOHHOH cnvpan. s MOAABNEHUA BHEWHUX MATHUTHHYX
nonef neus ¢ KOBETOX ONAM NMOMEWEHH B ABOUHON MATHUTHLHA 3KpaH U3
OTOXKEHHOI'O NEPMANIOA, YTO NO3BONKTO YMEHBUUTH MATHATHOE NOKE B
HEHTPaABHOM YACTH KOBETH 10 BEAUYMHH, MEHBHEH ueM 2-10"S I'c. le-
MONb30BAHME KOPDEKTUPYLMUX KATYUEK, PACNOMONSHAUX HE TOPNAX HADY K-
HOI'0 3KpAHA,MOBBONMIC HONYYATH TAKOE [ONE HA JAnHe 70 AU oM.
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wBeTa Iif NapoB BUCMYyTa:
ki %egbn;mgua anaﬁmaaToga. 2 - Hanyck reus, 3 - goaawyﬁoe_
yINOTHEHYE, 4 ~ KaTywura, 5 - CTalbHOZ KOPIYyC, © 5 Harpg_
BaTeNb, 7 - OXNaKIeHhe, 8 — CEKUUOHHAA KATYUKA, I -~ Te -
nousonauuA, LU - Kepamnueckas KoseTa, II ~FM§§HMTHH6 3K

pamd, 172 — wonmumaTopd, L3 - mpusMa nonfpusaTopa.
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Puc.6. dapazeeBcKOoe BpameHMe ¥ CHSKTD NMOTMOWEHUA NApOB BUCMYTa
B pailone nepexozs N =643 HM.
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VisMepeHMA MATHUTHOTO NONA MPOBOAWNKGE $eppO3UHAOBHM naTuno£464

‘B KOHCTPYKUMU YCTAHOBKU GHIK NPUHATH MEDH MO YCTPAHEHUI KOHTAK-
TOB PASHOPOAHWX METANNOB, YTO MO3BOAUIO UCKINYATH NOABIEHUE Mar-
HATHHX 1O76A 38 CYET TEPMOBAC, BOBHUKAWIMX NPH HarpeBaHU¥ Neyu.
OKOHyYATEIEHNM KPUTEDUEM MANOH BeNUYMHH OCTATOYHOrO MONH B HArpe-—
TO{ KIBETE CHY¥WIO OTCYTCTBUE MATHUTHOTO BpAUHUA NPU USMEDEHUAX
Ha TEX aTOMHHX NUHUAX, rZe (PapazeeBckoe BpaljeHus cyumecrsyetr,a af-
DexT, 0OycnoBTeHHHA HeCOXpaHeHUeM YETHOCTH, 3aBEJOMO OTCYTGTBYET.

BHy¥pu sKpaHa pACHONATANACH XOMOMHATENBHARA KaTylWlKka, COCTOsAmAfsA
H3 cemu cexnult, KOTOpaa UCHONB30BANACH IR U3MEPEHUA DaCHpeneneHus
IIIOTHOCTH NAPOB BUCMYTA BAOAD OCH KOBETH. C 3TOH HeAbh npu  nooye-
POXHOM BRINYEHUA GEHLUA KATYWKM U3MEPANOCEH Japaieesckoe BpaleHUe
Ha NHHUAX, I'ZE OHO BENUKO.

JNEKTPOHHAR YACTH CXEMH SKCNEpUMeHTa COXEPHAT PHZ CHELUANBHO
pasp160TaHHEX ycTpolicTs BIOKM, 0003HAYEHHHE HA pUc.%4 xak
CHHXDOHHNE AGTEKTOPH, BHINUANT B CeOF Y3KOMONOCHHE JCHIUTENRM Ha
uacrTorh 1043 u 2036 Tu, COOTBETCTBEHHG. BOBMOKHOGTE AUCKpeTHOH pe-
PYAUPOBKYM BPEMEHM MHIETDUPOBAHUA CUHXDOHHHX HETEKTOPOB ¥ HONHOTO
KO30OUUMEHTa YCWICHHA NOAE3HOrG CUTHANA nepsoit rapMonuru ¢ $3Y¥-2,
ApenyCcMoTperHas B CXeMe, YacT0 UCHONB30BANACH HA [IePBHX, Haugoree
TPYAHHX BTANAX B3KCNEDUMEHTE. ] :

B nocieznux uaMepeHMAx MCHOAB3OBANACEH ABTUMATUYECHAA CUCTEME
JUPABIEHUR, KOHTPOAA, COOPA M OGPAGOTKM NAHHHX, BUIOAHERHAH B
cranzapre KAMAK u nogrnwugxsas x 3BM M~6000. Curhan o CHHXPOHHOTO
ASTEKTOpA NMEPBOH TAPMOHMKM, NPONOPUAOHANBHEHA u3MepremMomy agdexty,
MHTEHCMBHOCTD NAajaloWero U HPOWEAUETO CBETA BaHOCHIMCH yepes aHa-~
ZOro~uudpoBoro npeodpasoparens AUl B NAMATS MALNHH. Cnenuan LBEHH
010K Owcrpora ALl A SanucHBan uHPopManko o PopMe NMHUE NOTAO-
WEeRUs . BIOK yupapifeMsx pene CoBepuwan Mo Nporpamue mepecpoc yria
NpU3ML ananuaawopa+€94—a~o65, 8 TaKKe ynpaBiasil cxemoll,kOTOpAs CUH—
XPOHHO ¢ mepedpocos yrna © wmensna na 180° fasy nuranun Harpesa-
TEABHOTO 3NEMeHIa neun. Hepedpoé a8y HarperaTend ZenancH us cie-
Aypuux cooCpamenuii. Harpematenbnuit snewent coazasan HE 001 bIl0e ne-
pemennoe none ¢ gacroroft 50 Iy Buoab 0CHM KOBETH ¢ HapaMmu BUCMYTA .
Hecyman wacrora I Iy umeer Taxxe HEOOABIYN MOZYIAAD HA UYACTOTE
50 I'i. B pesyastare st0 nepeMernoe (fapaxsescioe Bpamewue napon
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BMCMYTa MOXET DET'MCTPMpOBATHCA KK 3QPekT. BHIN MPEANPMHATH CHE-
LManbHHE MEPH MO BHABICHUD B MOAABICHUD 3TOH H3BOAKM. [lOCKOABKY
[NONE3HHM CUTHANOM CIYXAT PAa3HOCTH NEpPBOi rapMOHMKH NPU MOMOKEHH—
fiX OMHOpHOTO yriaa+ & n -8, cunxpoHruit nepefpoc (asH NUTARKA na;ov
rpeBaTend u yria Q asroMaTHUECKH oOecleuMBaeT BHYUTAHHE YHA33H
0 JOKHOTO CHIrHAaNa. [IporpaMda 00ECHeYMBaI3 BO3MOXHOCTH pacoTH B
pexuMe M3mepeHHs affexTa HECOXpaHeHUA UETHOCTH K dapazeescKroro
Bpamen#s. 3anyCE MPOTpaMs M BBOZ HYXHHX N3DaMETPOB OCYMECTBIRICH
C BHZEOTOHA.

r) lsuepennd u 0o6pacoTKA pe3yNBTATOB

Xora paGora Havamack XeTou 1974 roaa, ONHAKO JNasep HA KPACHTE-
NfX GHW1 mONyueH TONBKO B ampene 1976 roza. K aromy Bpeueuj Guna—
MOArOTOBIGHA NEKTPOHHAR ammaparypa, NeYs M CUCTEM3 MATHATHNX 3K
panoB. K kosuy I976 roza yAanocs CyUeCTBEHHO MOIUPKIMDOBATE Jia3epn
nepeBecTH 6ro B OZHOYACTOTHHA, NEPeCTPanBacMui pEXMM IeHepanui. X
flocne 3TOro Gha CHAT CHEKTP MOT/NOHEHAA HAPOB BHCMYTa B pajione HZn
CKOILKMX AHTCTPEM, TAE AOAXHH GHTM HAGMDAATHCHA NHHNK CBEPXTOHK

eXona 643 HM.
cmpﬁgzgiznnigsq@fiﬁlbﬁa, Ha KOTOPOM NpOBOZMINCH M3MEpEHH: nz;:;_
XpaHeHA YETHOCTH, MOXET MATH KK MATCHUTHHA ZHANOABHHA M xgxz e
TpuyecKuil KBazpymonbHui. Tak K8K CHAH fAApa BHCKYTA p?ne: {é: i
CBEDXTOHKAfA CTPYKTypa 3TOr0 NEpexofa COCTOMT U3 12+naan ¢ T:
=0, I un 6 numui c AF= 2. Iuunu cAF = 0, I coon;:cmu
BYDT uarunrﬁp~nnnonbane HEDEXONH C IPHAMECHR unanpynonsgsf.tz i
u usnepicA =OJeKT HECOXpaHEHMH UETHOCTH. Hepexonﬁ cAlF =
CTO KBaApyNONbHHE, Tak 9T0 3§JEKTH HECOXPaHEHHA YCTHOCTH 3ns:;_
OpHOIH3ATENEHO B dF*»IO'4 pa3 uenbme. ITH 3QPEKTH CANBHO NOX
JeHH ¥ HA MONEKyAApHHX NMAMAX BMCMYTa, NApOHAIBHOSC AABICHHE napo:
KOTOpOr'0 [pH TEMIEpaTypax ~= 1200°C NpACAKSHTENBHO PABHO nannénn
KCMYTA.
aTo;:pzzzsnie 6y:pnnenena KpHBafA MOTNCHEHMS NMApoB Bnc?yza, H3ue—
peHHas B OGIACTH 433/2~ZD5/,_ nepexoza. Kag BuAEO @3 pncymca:
CBEPXTOHKAS CTDPYKTypa 33EDHTa MONHHM CHEKTPOM NOTIOWESHUA uonizz“’
AAIDHOTO BHCMYTA, TAK YTO MO HIBECTHHM DACCTOAHKAM MEXAY CBEP
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KUMU HOJIIOHEHTAMM, USMEDEHHHMM BrepBHe emé B 1942 romy u 1946 r.

g2§paoscmuu® + HEBOBMOKHO HA/TH NMONONMSHKE ATOMADHHX JNuHuUM. OHU

U MIEeHTHDUUKPOBAHN nyTE i ( '

v cneKTpa? yTEM waMepenus QapazjeeBCROrD a@@egwa B aTo#t

{Ipu usyyenuy sasucumocTu JapazeeBcrOro BpaueHuf ow‘ﬂnnns BONHH
MCNONE30BANACE CTAHAADTHAH CX6ME, MPEUMYHECTBO KOTOPOH caérour é
TOM, 4TO, B OTAUYME OT YACTOTHO-MOAYMAUMOHHON METOAMKW, OHA HORBO~
JAST NPOUBBOAMTE UBMEDEHUA HE TONBKO B MAKCHMYMAX M uuunuyﬁax HH=-
TEHCUBHOCTH ng?menmero cpera. Taw Kag peus MAET Tenspsr 06 uéuepe—
muu yrmos 1077 paz, T0 B AaHHOM CAyYA8 OKASHBAETCH HECYWECTBEH—
HHM CEDHEBHHA HEAOCTATOK CTAHASPTHON CXeMH - HARLUUKE MEXNYy noxs-
pUBATOPOM U 8HSIUBATOPOM HONONHMTENBHOIO BEWECTBA, 00 kpaﬁﬁéﬁ ue-
pe, Gapazeesckoft AYeliki, KOTOPOE MOXET NPUBOAUTE K DOSIBUNHN TO%~
HHM 300exTaM. B CBASK C usMEHeHUeM cxeuu'yéwaaosxé Géna‘nepénéha-
HA. Mexny nmoAApUBATODPOM M KWBETO! C NMApAME RNOMEWANACH @ap&jeexczaﬂ
fAuelixa, KOTOpAR MOZYIMPOBANA Ha qacwore'I'xru onopHuR yron. Hnu-
Ha BONHH J/la3epa HpU 2TOM CRAaHWDOBANACh ¢ yacTosol 0,01 fu.

‘ Ha pucynxe 6 npezcranreny pesynpraTH uauepeﬁué @apagséacxoro
BPAMEHMA HA APOMHOM Nepexoze SSQQ‘-gi)@h . Tam ue apunexeﬁé KDY~
Ban a@?ggmzé/paccquwagaaﬂ 0.N.Cyuxonuu u B.B*®ﬁa#6ayuom Ha dcébée
pagor *770, llpu BHUMCREHUAX AAA NPUBEASHAOH aMmuMT Iy MI-nepe-
Xoza apREMMANOCH BHAaYeHue -0,55€/am |, monyuennce s /%,/’ norpeu-
H?CTB 9TOr0 yMcHa He npepumaeT 2%. U3 cpaBHEHUS H3MEDEHHHX u‘pac—
Y8 PHHX (apazeeBerux yraos Owro cnpenéneﬁo aapuﬁaﬁsﬁbe AaBineune na-
DOB aTOMBpHOTO BUCMyTR, HOTOpOE B NpEAeNax TOYHOCTH uU3MepeHuA, CO-
crapaABmelt 5-I0%, cornacyercs ¢ yxasaHHuM B cﬁpanoqauxe e

Cpapuénne TEOPETHYBCKUX U 3BKCHEPUMEHPEN BHHX pesyﬁLTaTOB 10380~

AMI0 MONYGUTH CAEAYOLME BHAYEHUA CBOCOZHNX HAPAMETPOB PACUETE !
yZapHoe ymMpenue TMHUA HE NPSBHEAET HECKONBKUX HPOHEHTOB 0T 'xan—
pneponsxoro: gannaxxaﬂﬁ RHETETpas aMmANTYAN E2-nepexoxa Z~F2>’=
=(9,0 = 0,6) a%, KOHCTAHTH MATHUTHORMAONBHOTO u'xxanpynoasﬂoro
cxepxrognoro pacuenienus ypoBHA 135@ A = (2503,8 3 I,6) Mg
B = (2 323) Ml'u. Yxasanxoe sHaueHue <1P1> cornadyeré; ¢ pes;n5~
TaTamu, nonyuexnuuu B Oxcdopze U3 wsMeperult @apéneeacnoro 9~
fexTa B yCNOBHAX GOXBWOTO YABDHOPO ymUpeHus . HEGHONBKO Ayumas Toy-
HOCTP B ONpEZeNeHMM KOHCTAHTH 3 Gwna nonyyesa B HenasHefl  pabo-
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TE 752/: B = (14 t II) #I'n. PacuETHOoe BHAYEHME DTOH KOHCTAH-
w /73y B=(8,5%7) wh.

My MOZPOGHO OCTAHOBWINCH Ha AAHHWX, MONIYUEHHHX U3 8HAANEA 2~
Jexra dapazes B CBA3U ¢ TeM, YTO OHU HMCMOIBBYLTCA AMR KOIMYECT-
BEHHO!l MMTEpHpETAUUN DE3yNsTATOB M3MEPEHUA HECOXDAHEHHA YETHOCTH .
9¢x nauume no shbexry Oapazen OHlM NONYYEHH C UCHOTHSOBAHMEM &B-
TOMBTHSHPOBAHHOR CUCTEMH c¢6opa ¥ 00p30OTKM ZAHHHX.

flepBHE KpUBHE {apazeeBcKOro BpaileHuA OhIM MONYYEHH C MEHEE CO-
sepueHHOH yoraHosxol. ORHaKO yme OHM HO3BOMWIH HAZEEHO M OAHO-
3HAUHO YCTAHOBUTH NOZOXEHME NUHUI CBEPXTORKOR CTPYKTYpPH 3TOMApPHO-
ro BHCMYTA OTHOCHTENBHO CHEKTPA NOTNOMEHWA ¥ MPUCTYIMTS HENOCPEA-
CTBEHHO K MBYUEHMO HecOoXpaHexuA UETHOCTM. 3Meperuf OpnM HAYATH
HE ROHTDOABHHX MOTEKYMADHHX NHHAAX. B ycraHoBKe B TO BPEMA BXOA~
HiM M BMXOIHHM OKHAMA KOBETH CHYNWIM CTEKI8, B K3ueCTBe auamusa-
TOpa ¥ HONAPW3ATOPa UCHONE30BALNCH MPUIMM Qpaura-Purrepa,s KOTO-
pHX racunacs OZHA K3 KOMIOHEHT NOAApU3AUKM CBETa, a ANA [oxyde-
BHA WHTEHCHBHOTC NyYKA CBETa, MAZAlUTo Ha $9¥~I, cTaBMIMCEH CBE-
TORENUTENBHNE MIACTUHH ¥ 3eprana. NiA M3MSHEHHA yroa+Q <> - 9
HCHONB30BANACH Papancencxan Adefina. fepex QOTOYMHORMTENAMA HE Obi~
#o Anddysopon cmera. llepBHe W3MEDPEHUR HA KOHTPOJBHHX MOAEKyIAP-
HMY NMHHAX ABANM CHUHANH, AMMTADYOUME HECOXpAHEHME YETHOCTH HA
yDOBHE, NPUOIASUTENEHO B 103—10_ pas ConblieM, YeM ORMZAEMHA AnA
padoynx nuuuii. MExponepeMeneHus A0WCOrC 3ASMEHTE JCTAHOBKM MEHATH
3HAH cmfuanos. Ugpe3 HEKOTOPOE BpeMs CTano fCHO, YEM BH3BAHH Ha-
GrozaeMye ABASHUA . [Ipu CRAHMDOBAHMI ZNHHH BONHH CHHXDOHHO NpOKC-
XOZUT TnepecTpoitra IPOCTPAHCTREHHO! CTPYKTYpH N83EPHOTO JNy4a. Kor-
a8 NPOMORYRUpOBaHEHM cBET nofigraeT Ha HOTOYMHORMTENH, HEOXHOPOA~
HOCTH (HOTORATOZOB TEHEpPUPYET NEPBYN rapMonKMKy. fisi MOX8BAEHHA 3TO-
ro sffexta nmepes KAXZHM GOTOYMHOKMTENEM OWTH PACHONOMEHH [ONOCTH,
moxpamednNe BEyTpyu Oenoil xuddysno paccensamueit xpackoit. [onoctH
HMeld OTBEDCTUR, OANO ZAAA BXOZA NasepHOro ayua, ApYroe AAR BHXO-
73 nuddyaHo pacCesHHOTO CBeTa K (QOTOKATOALY. [losocTu OGeCHEYMBANK
xopomee nepeuemwséﬂme cReTa, Tak ufo Za¥e MNPU SHAUNTEIBHHX NEPE-—
MEUEeHUAX @o@oyuﬂoxﬁwenﬂ ¢ nuddysopom OTHOCMTENHHO N13a3€PHOTO Ayua
He HAGTOAANOCH M3MEHEHMSl CHTHANA NEpBOR rapMoHuxy. lcnonpa3cBaHue
1¥dPy30poB yopano TpU-veTHPE fMopAnKa B cérane nepsoit TapMOHUKM,
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HO HA KOHTDONBHHX NUHUAX BCE emé HaOAOZANMCE 3dfexrTH, cpaBHUMHE
C OXiZacMHMU IR pacouux nuuuli. OcraBuuecd NOXHHE SPHEKTH OHAU
CBA3AHH BCE ¢ TO# ®e cunxpomHoll nepecrpolirofi myuka. Jlemo B TOM,
9TO BCE ONTUYECKUE SMAEMEHTH CO3ZANT IANUNTHYHOCTH, neonnbponayn
10 niomaz#, ¥ B pe3ynpTaTe NPU CHHXPGHHOA nepecTpofike Jyya BO3HU-
HaeT CHTHAT NEpBOfl rapMOHMKE, KOTODHE K TOMY ¥e MEHIETCH BO BpE-
MEHU NpH NIaBHHX YXOZAX Ny4ya “N4 NEPEecTpOlixe ero CTPYKTYpH. Boan-
u@e HenpUATHOCTH CO3YABaNM TAKXE BCe MIOCKONApamNeNnbHHE CTERIA,
pacnonoxeHHHe BAONH OCH Nyyxka. Tak, Hanpusep, AJAf NOZABICHUA CBE-—
T8 OT ey OHA NPEANPUHATA NONHTKA UCHOAB30BATH HHTEpPHEPERLUOH-
Hull cBeTOQuIBTD. [Ipy 3TOM HAGHLZAAAOCH WIABHOE C NEpHOAOM OKOIO
48Ga M3MEHEHHE CMT'HAJNA NepBOfi rapumoHuxu. OKa3aM0CH, 4YTO OHO BHSH-
BAETCH MEANEHHHM CMEHMEHUEM CBETODUIETDA, 3AKPENNEHHOI'O C MOMONBD
nnacTuivHa. OCOGEHHO ONACHHMM OHAM OTDAXSHUA CBETA, NONAZADEME B
A883p; Zame OcnalleHue OTPa®BHAGrO csera X0 10” pas He usbasiad-
A0 OT HEyNpaBAREMHX OCDATHHX CBA3¢ii B cHCTEME. B OCHOBHOM BCH
AaisHeiimaf padoTa COCTORNA B JUDOMEHHM ONTHYECKOd CXeMH. B pesyas-
TATE MEHNY NOAAPU3ATODOM ¥ AHANKIATOPOM HE OCTANOCH HUYETO, KpoMe
NapsB BUCMYTA ¥ -TPENuA.
TlogroTosKa annapaTyps X Ceancy M3uepeHudl HauMHAanachk ¢ PaGoTH
HE MONCKYNAPHON AuHuu, wuennell GOABHy® WMDMHY. 3TO NO3BOINFAO yBe-
ARYETH, BMORUTYZY CHAHUDOBAHMA B 4-5 pas mno CpaBHEHUW C HOPMANb-
Holl padoroll. Tem cauuM yBenuUUBAAUCH 3PPEKTH, CBA3AHHHE C CHHXDOH~
HO!l mepecepolixoli AA3EPHCrO Ayya. YReANUWBANACH ¥ WHTEHCMBHOCTE
CBeTa nasgpa N0 CPaBHEHUD C pasoueii NpUMEpPHO HA NOPAROK (npH SToM
réHEpanus A83epa NPOMCXOKMAA HA HECKOABKEX NPOXONBHHX uozax). Bcé
ST0 NO3BCAANO YMEHBWMMTDP HEOOXOAUMOE Bpems HaGADZEHuil. B Tamux
JCHOBMAX, NEPENMENAf NOAADW3ANMOHBHE HPU3MH, AOCHBAAKCH MUHUMANB-
HHX momieX 2)fexTos. [locie 3TOr0 B TeueHHe CeaHca W3MEDOHWH He npo-
JM3BOLUAUCD HUKAKNE NepeuemeHHA UpU3M, AMH3, ZAmMajparw u T.x. B mpo-
mecce CeaHca YepeiGBanuch iauepen:a Ha padOY¥X ¥ KOHTDONBHHX JHHA~
HX. B K0due KAXAOTrO M3MEDEHMS BRADYANOCH MATHMTHOS NOAEe < 1072 Te.
3HAYEHUE YrAa NCBOPOTA NNOCKOCTH NONAPESALME Op¥ BKIDYEHHOM Mar-
HUTHOM N0Ae, USMEPEHHOS TEM Xe UACTOTHO-BONYARUMOHHHM METOHOM,CHy -
HUAO KOHTPOASH PadoTH AUNAPATYPH W MCHONB30BANOCH AAS HODMUDOBKA
sbpexra HEeCOXpaueHuA UETHOCTH. TaFue wepeAyOWMECA U3MEPEHWA  Ha
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rpynne padouux M KOHTPONBHNX AMHUA W COCTABAHAU OJMH CEANC. Hpx
[OATOTOBKE NePBHX TPEX CERHCOR WaMepenult ypopeHs nepeoil rapumosua-
¥V B DABHOCTHOM CHTHANE He Bcerga CHI CTaGANeH BO BPEMOHH. B pe-
3yNBRTATE BTOC NOZTOTOBKA CEAHCH JRHMMANR MHOLAZ OKONO MECAUA .

Beero CHIC NPOBEZEHO TPH CepuM uamepenwuit. [fepBad Cepuf COCTO-
AIa M3 ONHOTO ceasca, BYOPAA M TPETHS — M3 ABYX Kaxiad. Memzy ce-
pUAMY U3MEDPEHNA YCTAHOBKA MHOUOKDATHO BUAOU3MSHARSCD. Mpu aToM,
no xpaline#f Mepe, npecieioBalich Ibe HelH: nepsas - HOOUTLCHA CTa-
GunpHOR padoTH Wik XOTA GH yBEAUUMTH BPEMA CHOKOAHOTO MOBEACHMR
CUCTEMH; BTCDAA ~ NONHTATHCR UCKIOUMTH BOBMORHEE CHCTEMATIUeCKUE
omuoKK. HanpuMep, B nepBolt cepuu nauepeHud Ha yrontéQ [[OBOpAYA-
BAUICA NONAPUBATOpP, KOTOPHY Ol BHIONHEH TAK, YTO NpU 6I'0 NOBOPO-
Te He MEHFIOCH MONOMSHHE YUK cBeTa Ha (OTOYMHOMMTENAX. Bo BTO~-
pofi cepus Bpamanci aHAIM3aTODP, & QOTOYMHORMTENH OBAY HENOZBUREH .
B tpeTheit cepud n3mMepeHul GOTOYMHOAUTENW BPAHALACH BMECTE C AHA-
A¥33TOPOM TAK, UTC He MEHAIOCH OTHOCUTENIBHOE PACTOIOHSHUS nyuei
cBera u QoroyuHOMUTeneil. Ochp BpameHns GOTOYMHORATENSY H npgaMﬂ
aHANKH3aTOPA COBNAZANA C OCHH AAZBDHOTO AyHa BHYTPH KOBETH, N0BTO-
My MOBOPOT NPWBMH 8H:7MIATOPA HE NPABONAT K NEPEMEHSHHN Nyl ¢BE-
73 O npusme. Kax yxe rOBOPWICCH, TPETHA CEpPHMA nsMepernd Owia aB-
TOMATH3MPOBAHA. B npoyecce padors CYUECTBEHHNM WIMEHEHUAM NOABED-
ranack cmerema AuadparM, WX pasueps ¥ BSAMMHOE DPACHCIOXSHUE. flo~
CAENOBATENEBHOE YAYUUCHUS CHCTeMH MpUBENO K TOMY, YTO B NOCTENHHX
M3MEPeHNAX He HAGINAAT0Ch HECTACWIRHOCTM B CHUIHALS nepsoft rapMo-
HIAKY Sy A

B nepBoii cepuy M3MepEeHuUs GHIN MPOBENEHH HE 7 JHHUAX -
yeTnpex us mux (mumauw I, 3, 7 u I2 na pHC.6) MOMHO OHIO OXMZAATH
MOBOPOT MIOCKOCTH MOAApUBaNMU cBeTa. Tpn JMMHUM (ZBE MORNEKYNADHHE
¥ oxHa KBazpynonpuas, A, C @ 10 na pnc.6, COOTBETCTBEHHO) CAYRU-
AW AT KOHTPOIA PACOTH Bunaparyps. B arofl cepuwm wWaMepenunit nNOnf-
pu3aTop N0BOpAuYNBaACA HA YIOI 1"—1-10’3 paz. SHAK yIua MEeHANCH
kasgse 200 ¢, Ipu 9T0M ANA MCKINYEHMS N@PEXOJHEX NPOHeccos Mep-
Bue S0 ¢ mocne nepedpoca MONAPH3ATOpPA HCKINUATHCE W3 06patoTrH
pEeaynBTATOB. BpeMA WHTETPUPOBAHMA CHHXPOHHHX ZETEKTOPOB B 3TOM
ceance Gwro paBmuM 15 ¢. Ha Kaxxoft JUHME Xemanoch N0 AECATH W3-
MepeHuit npy Ka¥ZOM MOIOKEHMI MOAAPABATOPA. [onuoe Bpews n3Mepe-
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HUE HA JUHMM, B TOM YKCJIE M NPM BRADYEHHOM MATHATHOM 1none, cocTas-
nio orono I,5 yacos. CHrH8IH, NPONOPUMOHANBHHE H3MEPAEMOMY B~
QiexTy, MHTEHGMBHOCTAM MAZabWeTo U MPOWeZUero cBETa, a TAKKE CUr~—
HaJIH OCDATHHX CBABE{l 3aNUCHBANUCH HA NATHKAHALBHHN caMonucer .

B nepsolt cepun usuepenuit cpexmuit yron NoBOPOTA HA NTUHUAX, CO-
OTBETCTBYOMUX MI-nepexozau A F = 0, iI, COCTaBUN (—6ﬁilﬁ)laépan,
B TO BpeMfl KaK CPEZHW! yroa NOBOPOTA HA KOHTPONBEMY JMHUAX Ol
pasen (2,11 I,S)ID~8 pan. [lomyuenunli pesynpTaT OAHOBHAUHG YKA3ZH-
BaeT HA HECOXpaHeHHe YETHOCTU B aTOMAX, NOCKONBKY cpexHuli yron
MOBOPOTA HA DACOUNX AMHMAX OTAMYEH OT HyAA GONEe yeu Ha YeTHPE
CTAHNAPTHHX OMECKM.

Hpu nposezenuu sTofi cepum usMepeHui BHYTPH ME&rHUTHOT'O 3KpaHA
HE OHI0 CBKNMOHHOH OCMOTHM, YTO HE NOBBONUIO onpezenuTs no fapa-—
ACEBCROMY Bpamenyulo AAMHY 00nACTH, 32HATOA napamu. B pasMep Gl
Tpy00 OUEHEH N0 PACMONOMSHHD MECT, B KOTOPHX iia KOHJEHCAUNA BUC~
Myza. [lpoBecTH Z0OCTATOTHO XOPOUY® HODMUDOBKY usuepsaemoro addexra
MO MarHMTHHM USMEDEHUAM TaKie HE yZaBanoch. leno B Tou, uTo {da-
PaAEEBCKOe BPANEHWE OYEHH UYBCTBHTENBHO K IONOKSHMD M0Z TeHspa-
L¥M 7a38pa OTHOCHTENBHO NMHUH 8TOMAPHOT'0 BUCKYTA, KOTOpPOE HE OH-
7O UBBECTHO ¢ AOCTATOYHOE TOUHOCTHD B BTOH Cepun MsMepEHuM . Yun-~
THBAH 3TH 0GCTOATENBCTBA, NPU CPABHEHMM NOTYYEHHOTO pesynprata ¢
NPEZCKAa3aHNAMI, OCHOBAHHHMM Ha Mozenn BailhGepra-Canaua, Gun sBe-
AeH ZONONHuTeNbHHE MHOXKUTEND K, Kovopmii yuurwsan HEONPEACNEHHOCTE
HODMHDOBKM 35(PeKTa M MO OLEHKAM AeKail B unrepsane or 0,5 go I,5.
Cpennqe OTHOIIEHYE M3MEPEHHHX yTIOB K BHYNCJIEHHHM HA OCHOBAHWE pa—
60TH { ! cocrasuro IO pesynbTaTaM 5TOH cepuu usMepeHuil

<‘u9“‘/t|JTeop4>=( 11£0,3)- K . (3I)

Bo Bropoit cepun 2/ ABuepenns NpOBOZWINCDH HA paCouuX JaunApax I,
'3, 7, 12 n 18, KouTponem CRYRWNM USMEpEeHus Ha amuuAx 2, A, B, D
u 17 (cu. puc.6). B srolt Cepuu usMepenult aHaTuUsaTOP IOBOPAUMBALCH
- H& yTon i'2,5 « 107”7 paz, HecKONBKO GONBMUR, 4eM IOBOPOT nonfApnsa-—~
TOpa B nepBofl cepuu. BHYTPU MArHHTHOIO SKpaHa OHIA PACHOIOKEHA
CERUMOHNAA OOMOTKA, € NMOMONBH KOTOPOH 110 MATHUTHOMY BpaWEHUDn U3~
NEPIANOCH pacnpeneneHue MAOTHOCTU NMAPOB ATOMAPHOTO BUCMYT2 BAGHH
Ocu KwseTH. llponeaypa usMepenuil  arol CepHUu OHNa TAKAR %, KAK U
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B nepBolf, HO Coiee THATEABHO Q;icﬂponanacs dopMa NUHKMU ROTVIOMEHUA
CBETa NapaMi BUCHYTA . .

i3 cpaBHeHMA M3MEPEHHHX YIVIOB MAUHMTHOTO BpalleHMA HA OZHAX K
TeX W JUHUAX B 1epBoil U BTOPOH cepusx OWIN BHUUCIEHH KOADHHULMEH-
TH NEPecYETa pesyabTaTOB OT oAHO{ cepuu K pyroi. Ciezyer oTMe-
TUTH, YTO BO BTOPOH# CEpUM MCINORB30BANUCH CONBMKE, YEM B NEPBOM,
AMINIUTYZN CHAHMDOBAHUA IIMHH BOAHH CBETa, UTO MEHAET BENUYUHY 0N~
Zaemcro addexTta. JiaHHWe NepBoit cepun, HPMBEABHHHE K YCIOBMAM HU3ME-
peHnil BTOpO#, moncnuAmM €8 pesynbTaTH M GHIM COBMECTHO 06pacOTaHH.
B peaynprare cpexnuft yrom moBopoTa Ha paGouMxX NUHMEX COCTABMI
(-3,1 % O,S);[(')'8 pax, a Ha konrpoisusx (I,0 ¥ O,S)IO'd pan. Kak
BUZHO M3 DUCYHKA 7, G1arozapd BiIazy Epwibes MI-HepexozoB Ha KOHT-
POMPHHX JHHUAX TOXE NONXeH HAOMWAATHCA HeGonbuwofi shderT, mpuTOM
00paTHOI'0 B3HAKA, IIOCKONBKY 3HAKM B OCNACTH AHOMANBHOM M  HOPMAT B~
HOf zucrnepcu NpOTMBONONOXHH. CpeZHull oxuzaeMwit yrox mosopora mid
KOHTPONBHHX NUHMA cocrasiser oxono 0,2 -I07° pai. Cpezass no Imu-
BUAM BenuumHa  Wae /WGeop , NMONYYeHHAT B BTUX UBMEDEHMAX, OKa3a-
Jachk paBHO#

(Woxe fwreopy= 1,04%0,28 . (32)

3T0 4YMCNO HA 6% OTIMYAETCH OT NPUBELEHHOT'O B padoTe /2/, B CBA3M
C TeM, YTO B HEM IpH BHQMCHGHHH,MH?QP, MCIIONB30BAHO YyTOYHEHHOE
3HAUEHUE / -0,55 €lam anf npusezgHHOf ammiuryzaw MI-nepexoza.
OrHocuTensHad omueka B (32) HECKOIBEO GOMBNE, UM B BHAUGHMM CpPeZ-
HEr0 yria moBopoTa Anf paouyux JIUHUNA, MOCKOTBKY B OGCYRAAEMOM pe-
8y1bTaTe CKABHBANWTCH OMWCKW HE TOABKO CTATHCTHUECKHE, HO M CBAB3AH~-
HHE ¢ HEKOTODO# BCE euf ocTapueilcA HEONPEAENEHHOCTHD MNOAOXSHUSA
MOZ TreHepauuy 1asepa OTHOCUTENBHO ATOMHNX NMHMI BUCMYTA .

lepen Tperreit cepuell namepenwuit /5% YCTAHOBKA OHI& CYWECTBEHHO
nepenenana. B Heil crana MCNOAB30BATHCA SBTOMATHYECKAA CHCTEMA
yNpaBieHus 3KCNepuMeHTOM U c6opa MHpopMauuu. Bura ycTaHOBRE:a
SMEKTPOMEXAHMUECKAA CUCTeMa NMepefpoca yTriaa aHAAKN3aTOpa, BEAMYKHA
KOTOpOro Owia ysenuuena zo 4-I107° paz. BuecTe ¢ aHAMM3aTOPOM MO~
BOPAUMBALHCH ¥ POTOYMHOKUTENM. B 370l cepuu BpeMa MHTEIDHPOBAHUA
OWMO YMEHBNEHO X0 OAHOH CceKyuaw ¥ uepesd Kaxawe 0,1 ¢ C© HOMOMEBM
AL navepannch ¥ 3aNICHBAMMCH B NAMATH MAMMHH CUTHANN C BHXOAA
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Puc.7. a) ysKTHPHAA KPUBAA - TEOPETHUYECKOE ((PBACKABAHWE UilTHYe-
CKOif aKTHBHOCTH MAPUB BUCHYTA, CIIOWHAA KDUBAH -~ pac-
cynTaHyoe apaneescKOe BPANGHWE; €) WBMEPEHHHHA CrHertp
NOTAOUEHNS H&POB BUCMYT&; m) PACHETHAR KPUBAA OWaye/AA
U PEe3yARTATH MOCHENHEH CepHy M3Mepeii.

CUAXPOHHOIC AQTeKTOpA U UDOHHTEIPUPUBAHEUE CUTHANN AHTEHCUBROCTH

NAZANUET0 ¥ NPOWeANErc CBETA. BACK CHENMANBHOPO ONCTporo Al chi-
 XPOHHC C 4acTOTOl CHAHWDOEAHWMN ANMHN BOANH o aBMUCHBAT B 56

TOYKAX ¢ HAroM 5 MEC MPHOGEHHHE 3HAYCHEA KHTEHCUBHOCTH HpOWEANeTs
ceera. Jtu 3amepy ¢ unTepranow O,lc  morvopsiancn 40U pas i ocke

3TOr0 ABTUMATHUECKA MEHATCH SHAK Yraa &3 . [ia yerpasHeuun BAUAHMWH

HEPeXORHNX npoueccos uepnne 100 sauwepor nocde nepedpoca yria ue-

KAWTATICD M3 OO0padorin, CYMMaPH0 NPH EARIUN (SMeDoHmd  Ba  JL&ING
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npoussozunock 20 map nepescpocoB yraa aHanMsaropa, MOCAEe 4ero Nmpo-
BONWIKCH UBMEPEHUA C BKIWUEHHHM MATHUTHHM [OTEM 11072 re. Taxux
uauepéamﬁ, YepEenYONUXCH HA DACOUMX M KOHTDONBHHX JMHMAX, B TPEThH-
el cepuu OWIO czemaHO MO 26 Ha aunuAx I, 2 u A u I3 Ha nusuu 3.

llonyueHHue TaKUM 0GDa30M NAHHHE 0GPAaCaTHBANHCH COBMECTHO G pe-
synsTaTaMy u3MepeHud Qopun fapazeeBCKOH KDUBOH M CNEKTpa Moriome-
HIA, NOZPOCHO M3yuyeHHHX B palloHe NEpBHX ABYX Tpynn JuHuWil CcBEpX-
TOHKO# CTPYKTYpH nepexona 455ﬁa‘2735& (cu. puc.7 a,6). B pe-
3ynpTaTe OWIM C ZOCTATOUHOE TOYHOCTHY ONPEZesieHH NONOKSHMA  MOA
TeHepauuyu nasepa OTHOCHTENBHO ATOMHHX JAMHUI ¥ WHTEHCKBHOCTE NpPO-
mezmero CBeTa Npu QAKCKDPOBAHHHX ANMHAX BOMH. M3 TEOPETHYECKUX KPU-
BHX OXMZaeMoro adderTa u PapazeeBCKOr0 BpaljeHUR Kaxnoi Moze rexe-
pauuy nasepa CHAW NOCTABAGHH B COOTBETCTBUE 3HAUEHMA OKUAAEMHX yI'-
0B, C 3TUMM 3HAYEHUAMM OWIa NpoBejeHa AankHefmasd o0paGoTKa pe-
3yNBTATOB ¥ MONYUEHH sHauenns Yok Mragp. -

PesyapraTH M3MepeHuil sroff cepwu npexcTaBiedd Ha puc.7B. Kak
BHZHO K3 PUCYHKA, WU3MEDEHWA HA KOHTPONHHWX NHHMAX YHASHBAKT HA
OTCYTCTBHE CUCTEMATHUECKNX QWUGOK, B YACTHOCTH, CBABAHHHX C OCTA-
TOYHHM MATHWTHHM TONEM. U3 usmMepeHuli na PAaCOYUX TMHUAX OHIO NONYy-

UEHO _
{Waxefregey = 4,09 0,47 (33)

Ha 2T0T pas npuBeiEHHAA OWUCKA yaCTO craTMCTHUIecKad. YTo xe Kaca-
eTCHA NMEPBWX ABYX cepuit usMepenuil, TO MOAYEpPKHEM emE pas, 4TC XO-
T ¥X OmMUGKU NPEBHMANT CTATUCTHUECKUE, OAHAKO 3TO OTIUYME CEABAHO
TOABKO C HODMUDOBKOH pesynbTaToB MBMepeHu#l, a He C JNOXHHMU CHIHA-~
NANH, KOTODHE MOTAN OH MMATMPOBATH HECOXPAHEHWE UETHOCTH.
Yopennffi monyueHHHE B TPEX CEPUAX USMEpeHuil pesynsTaTH, HMEeM:

.<\+fm/%eop>-_— 1,070,14 (34).
WI¥, WCHONB3YH HAUGONEe YacTo BCTPEUANUEEcH B JUTEpaTYpe .0003HAYE-
me R=z=-P/a,

R =(-20,2£2,7)407® . (35)

TakuM 00pa3aoM, pesyNbTATH, IONYyUyeHHHe B VMHCTUTYyTE AAEPHOR (u-
3uxi B HOBOCHGHMpPCKE, HOKA3HBAWT HECOXPAHEHME NETHOCTH B ATOMHHX
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Hepexozax W KONMUEeCTBEHHO MOATBEPXRN3ANT MOnenhb BalinGepra-Canama.
Kak BUAHO M3 LDUBENEHHHX AAHHNX, Pe3yAbTaTH, MOLYUEHHHE  BO
BCEX CepuAx, XOpPOWO COIMAacyWTICA Mexny coCof. Cmenyer emé pa3 nox-

YEPKHYTH, UTO BO BCEX CEpMAX M3MEpEeHMT MPOBOZWIMCEH B PABNMYHHX
YCTOBUAX, B YACTHOCTH, B DABHHX CEPUAX MCNOAB30BAILCH DA3HHE MO-
JAPMBATOPH M AHANMBATOPH. BcB 370 Za€T BO3MOMHOCTE DAacCMATpPUBATH
pe3ynBTATH, MONYUYEHHHE B TPEX CEpUAX KAK HO3aBUCHMHE .

Kax usBecTHO, pe3ynrbTaTH, MONyueHHuwe B Hopoououpcke, ngo:nso-
peuunu ongdnuxonaﬂnﬂm K Tomy Bpemeru zaHHuM Oncdopia 155,56/ n
CﬂaTTHa Hama yBEpeHHOCTH B [PABUIBHOCTH HOBOCHOMDCHUX
pesynsTaToB Oila OCHOBANA HA TOM, 4YTO UCTOIB3YEMAR HAMM METOZMKE
H3MepeHull odnazaeT pAnCd NPEUMYWECTB C TOYKM 3PEHUA BHABISHUA K
yCTpaHeHUA CUCTEMATMYECKUX MOTpemHocTell sxcnepuMenTa. B uwacThHocTH,
OHA MOBBONMIA KCCAEZOBATH GONBMOE WACKO NWHUA KAK pacouMx, TaK M
KOHTPONBHHX «

B nacTofiee speMA oxchopACKAs Tpynna onpeaeaeHHO BUZMT 30exT
Ha YypCBHE Npencka3anus Moxnenu BalinGepra-Cairada, HC €r0o TOYHOE 3HA-
YEHHe MOXET 3aBUCETH OT HEKOTODHX CHUCTEMATUUECKMX ANNapaTypHHX 3(-
(fexroB, KOTOpHE ceﬂqao Magqamwc . [IpMuriHAa OTAMYUA HOBHX pe-
8yAIBTATOB OT cwapux He ACHA, OIHAKO, KAK yKABHBAKT 8BTODH,
B MX HOBO{ amiiapaType MCHINUEH DA BO3BMOXHHX CHCTEMaTHYECKMX 3f-
$enT0o8, HOTODHE MOTJIM MOBIUATH HA [PEXHME DE3yIbTATH.

B CuaTTiae npoBeAeHH HOBHE HBMEPCHWMA ONTHUECKO# aKTUBHOCTA ma-
POB BHCMyTa HAa MHPpakKpacHO§ JIMHKUA A = 876 HM ¢ KCTOIB30BAHMEM
HONYNPOBONHUKOBHX J183€D0OB. B AOKNIAZE /60/ OW/I NpUBEJEE pesynsTaT
BTHX M3MEepeHuH :

R= (=10 T 1)- 1079,
KOTODH# He npoTuBOpeudAT MoZenu BainGepra-Camsua (CM. Tacnuny ).
Oznako, ¥aK YHABHBAKT 8BTOPH, B MBMEDEHMAX BCE €NE MMEWTCH HEKO~
TOpHE GUCTEMATMYeCKUe OWiCKM, B YAaCTHOCTH, 3HAYEHWA R H2MEHANTCSH
HAa BeMMUMHY 70 40% npM MOBOPOTe IOAAPUBANACHANY IIpU3M HA 180° Bo-
Kpyr ocd nyua. B stoif rpynne celffuac BepErTcs M3yueHMe CHCTEMATHUE -
KHX OmUOOK.
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HezaBHO OHIO ONYGIUKOBAHO NEPBOE COOOWEHME 00 U3MEPEHUM On-
THYECKOH AKTMBKOCTH NADOB BUCMYTA HA KPACHOA NUHUM, —BHIOAHEH-
HoM B OuauueckoM uHcTHTyTe uM.ledezeBa B MocuBe 9/, Pesynp-
raT, NpUBOZMMHI 3TOf Tpynmoli, TAKOB:

= (0,4 *1,8) - 1070,

CucTeMaTUueCKUe OmMOKM, KOTOpHE BUZHH B padore, B HECHONBRO
pa3 NpEeBHUADT YKABAHHYHD CTATUCTUUECKYHO JIOTPEMHOCTS. Teu He
MeHee, ABTOPH YTBEPRKAADT, UTO UX U3MEDPEHURA HPOTUBOPEUAT MoAE-
nu Bafindepra-Canama. HecmoTpf HA TO, UTO METOHAKE 970k pacoTH
OyeHp OIN3KA K ucrnonbsyeMmoii 3 Orcdopre u Cusriine, UMEETCH Cy-
[ECTBEHHOE OTHMUME MEWIY PE3yApTATAMU YNOMAHYTHX Tpyni. Tomb-
KO MOCTeAOBATENBHOE YAYUUEHHe MESTOLMKM MSMEPEHWd B TEUSHUE MHO-
CleZHUX HECKONLKMX NET MOSBOAWIO 3KCHEepUMEHTATOpaM B  (U3TTIE
u Oxcopze B3aperkcTpupoBaTh ajfenT HECOXPAHEHMS UETHOCTH HA
YPOBHE OXUA3EMOr0 B MOUenu BaijinGepra-Canama. Yro xe kxacaerci
pesynprara, noayuenHoro B ®lAfle, TO OH ONUpAETCH HA OAHO-EXkH-
CTBEHHOS W3MEpEeHHe, MPOBEAEHHOE B TCUEHWE HECKOARRWX YacOB
(3 yaca c napamu BUCMyTa W 2,4 uaca NIpU UX NOHAKSHHOM ZABICHAK) .
B aTOM BKCHEPUEMEHTE OTCYTCTBYWT KOHTPOIBHHE UBMEpeHNs, HOROGHNE
TeM, KOTOpME MO3BOAMIM rpynnam 3 Cusrrra n Orcdopsa OGHAPYRITSH
cUCTEMATHYECKNE OWMOKYK #cmonbayeMoil weTozukn. Taxud 00pasou,
NpUBELEHHNA BHWE DPE3YIBTAT DPACOTH He NpencTaBIAETCH CKONb-
KO-HINOYAD yOSIMTSNBHLM .

Ha pucyhke 8 NpUBEJEHH B XPOHOLOTMYECKON NOCIENOBETENBHOCTH
pe3yABTATH MBMEpeHull HecoXpaHneHus UETHOCTH IIpH R3AUMOTEHCTEIY
BIEKTPOHOB C HYKIOHAMMU, MONYUEHHHE B PABNIMUHHX NaGOPATOPUAX.

[lo BepTuKaIW OTAOXEH MAPAMETP, XapaKTepusyonyuii OTHOWEHNE CTE-

NeHM HADYWeHUA UETHOCTM K HpejcKasabiiM MOenun Baﬁﬂde%ra-Cana—
Ma npu SLn26 = (0,25. B8mech He 0TpPa¥eHH DACOTH B CBHA-

31 ¢ MUMEDIHMMCH B HUX COMABIMMMA CHCTEMATHYSCKUMM OMMGRAMM.
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Puc.8. Xpononoruueckas I0CTEeL0BATENBHOCTH PE3yNETaTOB M3MEepeHuH
HECOXDAHANMETO YETHOCTH B3AUMOZEHCTBUA 1€ KTDOHOB g Hy-
KIOHAMU, Psge - MApaMeTp, XapakTepusyomut HecoXpaHeHNS
Y8 THOCTH, Pregp~ OBUZAEMOE 3HAUEHME B pamcax Mozenu BaftH-
Gepra-Canama mpu Sin?8 = 0,25.

QO - Cusrm /57,58 {
A - Hosocuon cx / 2,54/,
- Fepruun

® - Oxcdo 56/,
2 - Creiena 7l

5. Pacusr OHTUYECKOR AKTMBHOCTH NMAPOB
TalIMA; CBUHLG W -Bncn'yma

Cefiuac, Korza onTMgeckasn 8KTUBHOCTL_NMApOB BHCMYTAa W3MEpeHa c
A0CTATOYHO BHCOKOR TouHOCTHD ( I5%) /54 /. BO3HMKAET ECTEeCTBEH-
HH/ BONpPOC, MOXHO MW U3BHEYE N3 STUX ZKCHEPUMSHTOB HKOMHYECTBEH-
HYD MnGopMauu®w o BSAMMOZEHCTBHM SNGMEHTADHHX YACTHL WIA, HHHMU
CAUBAMM, HACKONBKO TOYHO PACCUMTHBAGTCA CTEUEHb  [UPKYMAp—
ROR NOMADHIALMK B ATOMHOM MEPEX0AE, ©CAM WUBBECTHO CiaGoe
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B3apMozeficTBUE 2AEKTPOHA C HApOM. TaKoe OGCYMEEHHE NPEACTABIRET~
GA TeM 00Nee HEOGXOAMMHM, UTO N0 CHX NMOp AKTWBHO NPONATEHZUPYET-
CA TDYKA BPSHHUA, COMMACHO KOTODPOH HAnBEHOCTD BCEX HHHONHAX pasc-
ugr08 IPPeKTOB HECOXPAHEHUH UETHOCTH B aTouMax, CTOND CHOKHEX HAK
BUCMYT, CHNMKOM HM3KA AAA MOLYYSHWUA NOZOOHOH MEDOPMAINM.

YTOGH NpOZEMOHCTPUPOBATH HEOCOCHOBANHOCTH TAKOTO NECCHMU3NMA,
OCTEHOBMMGH H3 DACYETAX, BHIOKHEHHHX B HoBOCUOUpCKe /36,3 /’. ix
URefl BAKNYUAETCH B TOM, YTOOH,He CTPEMACH K MATEMATAUECKOR sie-
PAHTHOCTH, OOGCTICUATH HAAEEKHOCTS DEBYIBTATA, SAUMCTBYA U3 SKCHE-
PuMEHTA MAKCUMAIBHO BO3WOKHOE YHCHO ATOMHHX NapauerTpon. MuerHo
raxoll eHomsHONMOrMYeCKKH Noxox, a e pacystab LnLl® g3 uep-
BHX NPRHOUNOB, NO3BOMKN HACTAUBATH HA TOM, UTO TOUHOCTE HOBOCH-
Cupckux BuuucieHul we xywe 20%, emd B 1976 I., KOrza npexckasauud
APYTHX Tpynn OWIM BEBOE GONBEE HAWMX.

Kar Buaro ws Bupamenusn (II), pacudr nuprynspoi nompusamm
MOXET OHTB CBEAEH K BHUUCASHKO KOSDOULHEHTOR CMEUMBAHUA rL ¥ EMILIH
TYE An El) An(Ml} PacuéTH NpOBOZMEMCH ZAS TANAMA, CBUHLE ¥
BACHYTA. UCHOEHHE COCTOSHHA B 3TUX ATOMAX OTHOCHATCH K Koudurypa-
A AN bP 6p2 épB COOTBETCTBEHHO. B KauecTBe npuuscel npoTmo-
HOMCHEHOR uBTHOCTH K COCTOARWAM 6p JUMTHBALUCH COCTOAHUA
é,)“ns ¢ N» 7, BKILYAH HenpepNBHHN CHEKTD ¥ COCTOAHMA C BO3-
Gyxaenusy nogosonouns OS° suza 63 6p<M

C BoaOyapenunun suza Op*'nS  cutyauus Bo Beex Tpéx aToMax
CPABHKTEABHO Npocta. JIA HAXOKREHUA COOTBETCTBYDLMX BONHOBHX
dynkuuil ucnonE30Banca chepuyeCKU-CUMMETDUYRNN 3(pq)emunﬂuﬂ NoTeH-

nuain
=g (e -]}, e

HaDaMsTPH KOTOPOIQ Hud OHIE NOZOOPAHH TAK, YTOOH [PAaBHABHO
S

BOCNPOUBBOAUNOCH NOMoNsHue ypoBueh konburypanmi ©pF u6p*'ns
BRITOUAH 'mmcyr% ecfrpywry-p;»;:

PR Bi
T= 84 Z = 82 Z =83 e
H= 15,04 H = 14,04 H=12.05
d= 4,58a d= 1,54a d= 1404
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lloBeneHue BOMHOBUX (QYHKUMI BOTUSHM siApa, CYWECTBEHHOE A pacuéra
MaTPUYHOTO 3MEMEHTa C.1a00T'0 B3aMMOZEHCTBUA, T.e. KO3PPULMEHTA CME-—
WABAHUA Pn , OHIO MPOBEPEHO MYTEM BHUUCIBHAH KOHCTAHT GBEPXTOHKOM
CTPYKTYpH (CTC). PeaynLTaTu TAKOTO pacyéTa A1f MarHMTHO=IWMIIOJBHOTO
pacuemneHna yposHeil KoHOUIypauuu fbp B BUCMYTe i [IPUBEJIE HH
B Ta0nuue 2. YKASAHHHE B Hell OKOHUATENBHHE TEOpeTUYECKNe BHAUEHWUA
KOHCTAHT ABIANTCA OZHONAPAMETPUUECKON HOZTOHKOA, NMpuusM CBOGOZHHIL
napaMeTp X XapaKTepU3yeT NpuMech Koupurypanui 6S6pPNS i 6326p3.
9TOT ¥e pacybT NOKABHBAET, YTO BENMUMHA YKABAHHON MpUMEcH He npe-
BHliaeT 3-4%. 3aMeTUM, UTO, KAK BUAHO U3 TACTUIH 2, PACUETHHE 3HA-
UGHNA COT KOHCTAHT YPOBHEH KOHQUIYpaluu ()p‘ BBCHMA YYBCTBUTENEHH
HE TONBKO K MOBEJEHUI BONHOBOA (ynxumu Op SIEKTPOHA B HyIe, HO
¥ K BenuuuHe 3TOH Manoit npumecu cocromsuil ¢ Hecmapennwuw OS smeK-
TPOHOM - (AKT, OTMEUeHHHH eud Qepun u Cerpe s B MATDUYHBX e
IEMEHTAX CNA00r'0 B3auUMOZEHCTBUA TAKOH YCUTGHHOH 33aBUCHMOCTH OT
9TOf nmpuMecH HeT. AHANMOTMYHME pE3YNBTATH MOAYYEHH B pacoTe
LIA TANINA W CBHHLA. )
"~ Xopomo COPTacCywICs C OMHTOM ¥ NPUBEIEHHNE B YaGIuHax 3 4 4 pe-
3YIBTATH pacyeTa 5 KBAZNDPYNONBHHX M MATHUTHHX OKTYIOZBHWX CT
KOHCTAHT ypOBHEN KOHQUIYpauuu 693 B BUCMyTEe. B oTiamuKe OT MATHUT-
HO-ZMIDONBHHX, OTH KOHCTAHTH BECHEMA CIaG0 3aBUCAT OT IPUMECH ADY-
THX KOHQUIypauuit. Mcxnmqeﬁue COCTaBAfET NUND KB3IPyNONbHARA, — KOH-
cranta B cocrosnus IDq@. KOTOpOE OCTAETCH YUCTHM ¥ BL.S H B
Aé cxeme. [lOCKONBKY CBEDXTOHKOE KBAJPYNONBHOE B3ANMOLEHCTBHE HMe—
€T DasHH BHAK AN DSAEKTPOHOB M JHPOK, B Clyyae OGOTOYKM, BANOL-~
HEHHOW DOBHO HANMOMOBMHY, IS UMCTOTO COCTORHUA B ofpamaeTcad B
Hy1®. JlefiCTBUTEIBHO, 2TA M8NAA KOHCTAHTA OKABWBASTCH OTIMYHOf OFT
HYRf NUWb 38 CYET NpUMECH KOHUIypamuit fﬁpznp , NZ¢ , a rtauxe
GTaroaaps BHIAAY BTOPOTO MOPAZKA OT MATHUTHO-JMIOALEOTO CT Baad-
uogelcTena. [l0BTOMY ¥ PAaCCUMTHBAETCA OHA He CIHKNKOM HANEXHO. Pac-
YETHHE BHAYEHMA OCTANBHHX KOHCTAHT CHyXAT OZHONAapaMeTpMUecKoft mon—
TOHKOJ K COOTBETCTBYOWMM TPEM SKCIGDUMEHTANHLHNM 3HAUSHUAM, APUYEM
CBOOOLHHM napémeTpou ABIAETCA KBAAPYINONBEHA MOMEHT fapa EogBL,
HaizeHnuy TAaKuM 00pasoM OH OKA3HBAGTCA pPaBHHM

Q (*99B1) =-0,44 Sapm. (38)
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Tadnuua 2
KoHcTaHTH A MATHUTHO-AMINOJBHOI'0 CBEPXTOHKOI'O
pacmennerusi (MI'n) B BUCUyTe
: : . P :
S i *Dm Dse ¢ P i Py
oo smssssds=== == H = ==3= =2momms
OKCNEPUMEHT
' /6%/ -1218
/487 ~-1230 2503 - 11310
J64/ -447
/65/ .~—1232(6) [1272(18)
/66/ 456 -1217 2491 454
/67/ 446, 937( T
/68/ 149L026(1)
/69/ -1229(60) 11269(6)
/70/ -12277(21)25018(4,5)
/71/ 250%3(1L5)
/727 ~123017(15 |11268(2)
/52/ 250286(56)
/73/ 25038(1,6)
PagﬁéT 6e3
JIeia cuwomi~;  s57 ~770 2640 10200 785
BaHUA KOHpU= .
rypauuit /747
OxoHyaren pHHIA - -
TeopeThYecKuill ~443,5 -10%0 2392 10610 474
pesynstar /74/
TnzRoex ::;: i e Aol oo o e e
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Taonuna 3
== Ladnuya 4

HomcTaHTH B 8MEKTPHIECKOrO KBAADYNOTEHONO i KoHcTarTH C MATHMTHOTO OKTYNONBHOI'O CBEPXTOHKOTO
CBepXTOHKOTO pacmenienun (MTu) B sucuyre r pacuennennsa (MT'n) B BucMyTe
B
A DU SO N R B D fSm i oty . Dy § P
: : Sw Dapa Dsp Paa ! f __________ ; i . e oo 4
PERS Secea.an SN ST 8 i - SRETHE D S o
5 i Sxenegqueﬂw
. chneguuenr : " /67/ 0,0I65(1)
/63/ - -23(?) § /68 - 0,§207(5)
/487 | 657 306 . . - )
/64/ | -303 Teopus /53/ | 0,0170 -0,0124 | -0,0419 0,0205
/65/ v . «600%60) ’ S P R | T
/66/ . -288 -681 387 I r R U = TrETTEEREETeEEe s e '™
/67/ ~304,654(2) | ; i
/667 - 978,569(9) Tagnura 5
/69/ ~678(60) , . A .
/70/ s -630(15) 60(120) , : Bpemesa #U3HYM BO3CYHUEHHHX COCTORHMH BucMyTa (HC)
/71/ . V _90(60) ?::-’:::::::::?:z::::::;::L’.:::‘.:::}’:::""""“":":::::—""“_"‘““""”‘"':"_'“““:.:Q‘.-:?
V7 T ~652,5(3,0) 0 RS R L e M
/52/ ‘ ! ’ I4(11) : E f’Op"*?S pi;asépgt)d Ds,z%épa?a'api/zfépzi?o gpjfi‘ Eéqud ZDs,ﬁf(‘)p‘ ES] nyb:
/73/ 2(23) | =zzzssarzsrfonssssosfrsnrerzsdoorssodnrsnsossdoronrsent o mn s ne e
' - Bxcnegmueur
Teopia /53/|  -3I4 647 8,5(7,0) | 9I /13 5,9(2)
» . /80/ 28(2) 7(2) I,0+2,5|4,90(25)
e Sammae R e e Ty P & /81/ [}' 7(1 ,U) 27(3) 4 3 3(4) ‘ 4,8\4) 3, 8(1,0) 5, 5(5)
: /82/ 4,3(2) | 27,6(5)17,0(2)| 5,3(2) {3,4(2) 5,5(3)
/83/ 5,18(20
1 linTupyeres no /72/. Teopus /78/| 5,05 27,2 | 4,75 | 4,5 2,95 4,8
‘:::::::.—.'::::.‘-.:;—.:::::::ﬁ::::::::::::ﬂ‘:::.':':':: = ,::::——"“J':::z“*—"l:-"‘“""‘“::'d
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JT0 3HaueHUe (1 OHIO MCHONE30BAHO 33TeM JIA pacusra {5(2C135k)

MarnuTsuit oTymonbuuit MOMEHT fzpa 209g;

Q @OQBL)?(ISb<g%% Sapw. (39)
Onst Hafizien nyTém onﬂonapaMéTpnqecRoﬁ NOATOHKH pACUYETHHX BHaUEHMI
xonctantT O & IBYM UMEOMUMCH DKCHEDUMEHTANLHMM uuciaM. [IpuBensH-
HHE 3HAUEHUA MYIBTUIOTRHHX uouenrop Anpa sucwyra (38), (39) co-
FIACYDTCH C YKABAHHHMH B pagoTe , HO [IONyuYEeHs NpH MEHBIEM Yu-~
Clie MOAT'OHOYHHX N1apamMerpoB. '

TakuM 00pa3oM, aHaiM3 CTC NMOKASHBAGT, uTO mMoTeHuuanr (36) c ma-
pauerpauu (37) X0pomo OHKCHBAET MOBEAEHME BONHOBOR (yHKmAR é)p
BIEKTPOHA HB MANHX DACCTOAHMAX.

Mepelinén remeps K OGCyXReHUN aMmanTys EI-epexonos 6p-nS, n>7 -
B rannuu ans nepexomos Op-75 ,85, 99  ucnonbs30ranuch Hemocpenct-
BEHHO JKCHEDHMEHTALbHHE SHAYEHUA §6’ pazMalbHEX MHTEDPancs
mnst BI-aunnutrysn. PacuBt ¢ sffexTHBHMM noTeHiKAnOM (36) HECHOEBKO
38EBHMAET 2TH aMRIUTyZAH. [fooToMy Ans Gonee BHCOKUX BOICyKucHMHA 6;3
BIEKTPOHE, ZAA KOTOPHX CUIH OCLMWINATODOB BKCHEDYMEHTANBHO HEUIBE-
CTHH, B DACUETHHE BHAYEHUR DANMANBHHX HHTETDANOB BHOCHICA KOppel-
TEpyomalt MHORMTEIb, noAyueHHHH# sRcTpancidumel COOTBETCTBYRMHEX O~
NpaBoOK ANA Conee HUBKMX BOB(yRAeHwH. BopoueM, MOCKONBKY BRASH Bil—
COKNX BO3GYEASHUHA 6p BICKTPOHA B UUPEYAADHYD HONAPUBALMKD uanyde-
HUA CcaM o cele HEBENMK, YIOMAHYTAS FONPABKA X 3TUM AKNAUTYISM BO-
come He OYeHDL CYHECTBEHHA.

B cBuHIE ¥ BUCMYTE 3HAYERAA DaJUANBHHX HHTErpanop EI-mepexonos
6p«~ﬂs,712'7 Chlnv NONYyYeHH W3 Pe3yILTATOB UMCHEHHOIO pacysTa ny-
TEM BBEJEHUR TEX XKE NONDABOUHHX MHOKATENEH, HAKME HYXHH OHIM ZAA
COOTBETCTBYNMUX ‘I€PEXONOB B TaNNWM. ITM SHAYEHUS DAZUANBHHX MHTEI-
PasoB OuAM NPOBEDPEHNW nyTEM pacusTa BPEMEH XMBHK BOBCYHAEHHHX
COCTORHUA CBHMHIE M BMCMYTAa. Peayiprats 3TOH NpOBEpKM ifl  BUCHYTa
NpEeACTARICHN B Tadnuue 5. 3aMeTHM, 4T0, KAK [OKARAN AHANM3, BHIOA-
HeHEN B , CMEmMBAHME MEX¥AY YDOBHAMM, OTHOCHUMMMCA K KOHQUIY-
paunm Op* FS  u Op26d 5 mucuyrs, oTHOTB He BCErna MALO. Mpuan-
52 38i1093ETCA B TOM, UTO HEKOTOPHE W3 3TUX YPOBHeH pacmonoeHH
HACTOIBKO GJHISKO, 9q90 DBCCTOHHKE  MEXNY HUMA OH83HBESTCH CPABHUMHM
S 0CTATOUNNM, HE CPEPUUSCHU-CUMMETDUUMEM RIAUMONBACTBYACH  MEKLY

g
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3neKTpoHaMu. HeTpyZHO nokasari, OZHAKO, YTO BKIAZ 3TOr0 CMewusa-
wuA B 2fPEKTH HECOXPAHOHMA YETHOCTH ONPELENAETCH OTHONEHUEM 0CTA-
TOYHOrC B3auMOZEHCTBUA HE K MHTEDBAAY MEKIY CMENVBAKMUMUCA 33
Cu8T HETO YPOBHAMM, & H TOPAsH0O GOTBUEMY PACCTORHUKD MEMAY YPOBHH-
MU NPOTUBONONOXKOH 4ETHOCTHU. [[03TOMY HA BENUUKHY UMPKYAApHOK mno-
napxsaﬁnn 370 CMBUIMBAHKE BIUAET ¢HAC0, MEHAA €8 He Oonee, YeM Ha
5-7%. AHaNOTUYHH BHBOY COZEPHWTCA TaK¥e B pasdore

MepefiieM Kk BO3GYXASHUAM TUNa 656'9"”. lloBegenue BOTHOBOR
Qyurnuau 65 anexrpona npu M—>0 HEenmoxo paCCUMTHBAGTCA C NOMOWEBD
ucnonepayeMoro agdexTUBHOTO NOoTeHuMana. B nonndy sToro LOBOpHT 70T
{awe, 4TO B TANAMM, I'Ae OAUH W3 YPOBHEH C BO3OYHAEHHHM 0S snexe-
POHOM 656p? nemur s ZUCKDETHOM CMeKTpe, Takof pacueT GT CTPYyK-
TYpH 3TOPO YPOBHA Za8T XOpOuee COTJIACHE C DHCHEDUMBHTOM :

Y10 %e KAcaeTeH amnuryas El-nepsxoxa ©S-0p . T0 B Tamium €8
SHAYEHME, CIBAYDNEE U3 aHANK3A BKCHSPUMEHTANBHHX AaHHHX i3
CYHeCTBEHHO MEHBWE TOIC, KOPOPOEe nonydaercs pacugraMud ¢ afPerTus—
HHM TOTEHUNAKOM WAd 1O MeToxy Xaprpu~Qoka. B cBUHIE ¥ BUCMYTE 314
BENMYMEA DKCNEPUMEHTANPHO AEK3BECTHA. B NONB3Y NPAaBWIBHOCTH uUC-
NEHHHX 3HAUEHKH BTUX. BENWUMH INA CBYHUA ¥ BACMYTa, TIPUHATHX B pa-
gote /56/, CBUAETENBCTBYET TOT $aKT, YTO BTH YuUcHA CAYRAT NPHMOH
3KCTpanoafiyuell COOTBETCTBYOWMX SHAUSHUNR, NONYUEHHHX U3 AHANUR
SHCHEPUMEBHTATBHHX AAHHWX ZAA COCEJHUX BIAEMeHTOB: 3010Ta, PTYTH U
TaRARA 85"89/, KK 3T0 NOoKasaHo B TaCnuue 6. OrMeruM, 4T0 Onu-
30CTH NpUBEZOHENX B Hell SHAuenul pazuaibHHX @uTerpanos OS-OPp .
ATA 3010Ta, pPTYyTH H TNAMA (OCHOBHHE COCTOAHWA: 08, 682, 632Hp
COOTBBTCTBEHHO) CAYKAT yHABAHMEM HA WANOCTH NMPUMECK KOHUTYpanud
bp’“z KOSOPK /™7 jockonsky B 3010Te TAKOS CMEWWSAHME HABEPHA-
kA 0TCyTCTBYET. OHEHKW NMOKS3HBALT, uYTO YIET HpuMecy KOHQMIYpanuu
6p® = ©8%6p> § BUCKyTE MOKST MSMERMTH DACUETHYNW BEAMUUHY LUP-
KYAAPHOR NOMAPABANMA HA HECKONBKO NPOIEHTOR. Taroll Xe BHBOA OTHO-
CHTGIEHO 2700 npuMecy czenaH B padore

l, nakoren, ain pacudra srraza Boscymienuli 636" 3 nupkynsp-
HYR NOAAPM3ANME HYRHO BHATH SHEpPruw O 3M1eKTPOHA. B Tamill M CBEH-
e 37y 3HEPILUN MOKNMO WIBAGUE WS SKCNEPUMEHTANBHHX HLaHHHX N0 OCNERT-
paM, NpUYEN Takan BEAMYMHA OKABHBABTCA BMETHO MeHbueH, JeM Halh-
AeHEAd pacusToN ¢ HHPSRTHUBHHM NMOTEHUUANOM WAW m0 Merony  Xapepd~



Tadnuua 6
. i o>
Pannanbiue AHTECpas /J(() 8, Op):—g\-jdfw” Rés () Rép (r)
0

! : Au i Hg A} ¢ Pb PoBL !
7 79 80 81 a2 83
P 22 -1,9% | -1,758 1,69 | 1,50

8 ~ 9KCNeDUMEHTANBHHE BHAUGHUT;
6 - BHaueHud, NPUHATHE B /36/.

$oxa. B aroit cmmyaumn MH UCNONB30BANYA B TALIAM M CBUHLE 3KCHEDa-
MeHTaAbENe BHauenns sueprum OS anexrpona, a B BHCMYTE - 3H3UECHME,
KOTOpOE OHIO MONYYEHO 3KCTpanondusel panvaNX ANA TALIuA X CAUHUA
I KOTOpOe TAaKXe 3AaMETHO MEHbWE pAacyETHOTo, WMeHHO BEnMUKHA BKI&-
za BoaOymuenma OSOP*' cinymuna ocnosuofl npyuuHOE YHOMAHYTOrO BH-
e pacXOXUGHUA MEWLY PE3ynBTaTAMA pacyBT0B pageuy rpynn. Coriac-
HO HEZaBHUM TEODETAYECKUM MCCHENOBARMAM /O~ B Cuartne u Owxe-
fopae, yuET moAApUBALMYE BAMKHYTHX OGCNOUEK 3aMeTHO JMSHBUAET pac-
uETHOE CHAYGHWe aMIMTYZH El-nepexoza ©S-Op. Pesyiprars  arTux
'IOBHX DACYETOB ONMBKM K MOAYUeHHHM 5 HoBocuGupcke (cm. radmamy I).
ucnennue pacy#TH NMOKAIWBANT, YTO NONDABKA K CTENEHH HUPRYAAD-

HOR monfApusauuM, OGYCNOBIEHHAR BOICYRACHUEM 3TERTDOHOB M3 BHYTPEH-

HEX odonouer, Gonee rayGorux, uem OS?, maxozurca Ha ypopHe 3-4%.
Buroz 0 ManoCTM 3TOr0 BKASLE COLEDHUTCH Taxmq B pagore 7 .CiieH-
Ka me aroro sfdexra, ZeHHAA B pacourTax »2 /| cornacuo KOTOpO#
ero pennuuna cocramnner~20%, npeacTaBAASTCA 3aBHWEHHOK, O Kpait-
Hell Mepe, ¢CIYM POBODHTH O TAKOA MONpaBHE K HAleMy pﬂCUQTY 5

B TOM, 4TO ZAEFBHHAA A0AA YHE3AHHOPO BKIANA BOSHUKAST B

32 OCTATOUHOrO CQepPUUECKU~CHUMMETDPHUYHONO B3auMozeilcrsuda MERLY
SMERTPOHAME, HOTOPOE HE CHEAYeT yUHTHMBATH MOXOOHHM 0ODAZOM, - HO-
CROMBKY OHG yie BHIOUEHO B MCXOZHNHU chepuueckn-cummserpuiuuil o~
PexTUBREA NOTERUMAN UPK NPABWIBHOM BHOOPE LOCAEZARSTO.  JONOTHU-

@

- 229 -

TENBHHM CEpLEBHHM APIYMEeHTOM B HONB3Y B5TOrC CIYyXUT Xopowee coria-
CHe C 2KCNEepUMEHTOM DACUETHOTO BHAUEHMA TeH30pHOft H0TApMUBYeMOCTH
yposaa OPy, B tanmun (ou. mnxe).

JaMeTHM, YTO HEMa/OBAFHHM (AKTODOM HAZEXMOCTH DACYETA CHYHEAT
TO OCCTOATEABCTBO, 4TO AAfl HAKZONO M3 pAcCMOTpeHHHX MI-liepexozos
B TaMiiH, CBUHUE # BUCMYTE BKIAZH BCEX BOIOYRICHUA B HUPKYAADHYO
NMONAPU3AUKD HMEWT OZMH ¥ TOT %¢ 3HAK. K TOMy e, B OTBETE AOMMHM-
pywoT BRnazM soalyiaerutt Op-7S u OS-Op , OTHOCHTENRHO KOTOPHX
MH pacmomaraeM nprdofl mam XoTfl GH KOCBEHHO{ BKCHEepUMEeHTaNpHOK MH-
(popuayuett. Kax Oumo orveueno, onHAXo, B pasore /9 ecHy s one-
paropa El-nepexoza WCIIONB30BATE He r‘—@opmy‘ er , HsK 310  zZena-
n0CH B pagdorax /36'40 a2V -dopuy: ZS"d‘ TO HE TONBKD SHAKY
pa3HHX BKISZOB B uupxynﬂpajm NORAPU3ALA0 OHABHBAWTICHA INIPOTHEONC~
NOXHHMK, HO U BECEMA CYMECTBEHHHM CTAHOBUTCA RBKIAZ BO3GyxRzenwuit
bp—nS C h‘77 B OCOGEHHOCTH HENDEPHBHOI'O CNEKTpa, H{OTODHE 3JHcHe-
PUMEHTANBHRO M3YUEH HAMHOT'O XyAe. ACHO IO3TOMY, UTO pACUYlT LUDKY-
napHoft nonapuzanun ¢ ¥ ~Jopuoll oneparopa EI-nepexosa Heyerofuum
OTHOCHTERABHO opaBHuTenBHg9§360ﬁ5mnx ouMG0OK B BEAMUKMHE OTAEABHHX
BHNazoB8. OOHapymeHHOe B / CONEWOE OTHAOHEHME DE3YILTATOB TaK0-
0 pacygrta 0T pe3yabTatoB pador CAYRAT TONBKO Nuuied -
apcTpauueil 3roil meycrotummocTs (cM. aHANH3 B //L/) a OTHOAL He
6pocaeT TeHb HA DPE3FILTATH, NOAIYUECHHHE B ¢ WCIONB3OBAHKEH
i ~(PopMH .

Bamtoll npoRepxoft TOUROCTH HOBOCHOUDPCHHUX DPACUETOB CHYHUAT X0po-
mee COrfiacie C BKCNEDUMEHTOM 3RAUGHLN NONAPMBYEMOCTA CBUHUS /78/
¥ TEeH30pHOR nonApusyemocty Cﬁy& it €3P3& cocTORRMN Tannxﬂ/d%é
NMONYyUEeHHHX B paMKaxX TOro ®e nozxoxa. OHM npuBeneHH B Tadiuue 7.
OcofeHyo noxasaTelbHHy ABAACTCH COIMacHe ¢ TeH30pHOR NonApusaniu
6‘”&. YpOBHA Taniusa, e 3@QexkT BOSHMK3ET TOIBKC npm F=1 Gia-
T'0fapf CT B3AUMOREHCTBHO M NO3TOMYy IPOBEDACTCH OZHOBPEMEHHO 0~
BEJIGHUE BONHOBON (yHKUMM ¥ HA CONBMMX, M HA MaAHX DACCTOHHUAX.

llepeyMCNe HNE SAECH PESYAbIATH MHOTOUUCIEHNNY NPOBEPOK METOXM-
K¥ pacuérTa NyTEM CDABHEHMA BHUMCIHEHHHX XEPAKTEPUCTUK STOMOB ¢ 3KC-
HePMMEHTANBHEMU ZIBHHNMY R80T BCE OCHOBAHMA CUATATH, UTO TOUHOCTD
NpUBEZEHHHX B Taonune I HOBOCMOMPCHUX NpeACH:a3anuil /3643 nad
UUPKYIADHOA NONFPUBALUUNA MBNYYEHNA B HODMAABHNX MI-NEpexozax B ran-
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Jnu, CBAHNE X BACMYTE, BO BCAKONM CAydYae, He xy¥e [5-20%. Bompexu
WMPOKO pacnpOCTPAHEHHOMY MHEHMK, 3T8 TOYHOCTEH CPABHENA ¢ TOU~
HOCTRI pacy&ra aPeKTOB HECOXPAHeHUA YETHOCTY B TAYCOKO ueyngy-
TOM DACCERHWM BIEKTPOHOB, KOTOPAR COCTaBHHET, gornacno
5 -10%.

Uucna, npuseaénnne B Tacnuue I z1a HOBOCWGApCKA, OTAUYANTCA OF
- NONYUEHEHX B padore (ecnu He cuuTAThH TPUBUANBHOU MOXMUKaLMM,
CBABARHOA ¢ Teu, uro ana Sin*@ [pUHATO BHAaYeHMe 0,25, BMecTO
0,32) numb H8 HECKONBKO NpPONEHTOB 38 CUBT HEKOTOPOTO TeopeTHye-
CROI'C yTouHeHif MI-aMMIMTyZ, BHNOAHEHHOTC B pacoTe . Bo-nep-
BHX, NIpA PACUETE ITUX AMIIKTYZA Teneph OWIO YYPEHO BO BCEX TPEX
SHAEMEHTAX 0TAUYME MEWJY paZnalbHuMU BOTHOBHMH (QYHKLMAMA fﬂhm u
6;3&2 BNEKTPOHOB. BO-BTODHX, B GBUHLE ¥ BHCMYTE KODPIUUMEHTH pas-
NOHCHUA BONHOBHX QYHKUMA 1O YMCTHM 33 ~COCTOAHUAM OWAU BHOPAHH
TaK, YTOGH HAMAYWINM OOPA3OM BOCHPOUBBOAMAMCH DKCHEPUMEHTANBLHHE
BHAYGHUA T ~anT0p0B cocrossnt Op2 ¢ nonusy MomentoM J=Q B cBUH-
e /9% u cocromnuii Op® ¢ J=3/2 B suemyre 764468/ " noemy-
LecTBO TAKOIO CHOCO63 pacyéTa COCTOMT B TOM, YTO, KAK WIBECTHO
(cu. /18,101,102/ ) ~aKTOpH Tax ¥e, xax ¥ MI-aMoguTyZM, TOpas-
AC MGHEE UyBCTBUTEABHH K NDUMECH ADYTUX KOHPurypaumit, yem nonoxe-
HUS YLOBHEH BHEPTMM, WB HOATOHKM KOTODHX HAXOZAT YOOMAHYTHE KOIP-
(HUMEHTH PAasAOKSHUA B CTAHAEDTHON TEXHAKE NpPOMEXYTOUHON CBASH.
Onpezendnnse caxud 06pasoM 3HAYBHUSA NpUBEIEHRHX aMnaAuTys MI-
[EPeXOXOB B BUCMYTE NpeAcTaBieHH B Taciuue 8. Yxasahyuwe B Helt
OmUCKY COOTBETCTBYRT TAKOMY ZORYCTHMOMY paBGpocy KO3)QULHEHTOB
NPOMEXYTOYHO!l CBABYM, UPK KOTOPOM DACUETHHE 3HAUCHUA gg-@axTopon
OFNAYGHTCA OF BKGHSPYHEHTaKBHHX He Gomee, vyeu #a I0™ Nyuwas
TOUHOCTS LOATOHKH ] —@axwopox C NOMOWBO Bapyuauuy KodQHunueHTOB
OGCOMHCHEHRA, TaK KA BKUAX ODPWMEPHO TAKOM Xe BEIHUMHH, 6%+ 10”
X80T B HUX DANATHBMOTCHAS NONPABKE W apderTH cuemdpanun Konpurypa-
uHi B COYETAHEM 00 CIHMH~OPOUTAN bHUN BaamuozedictaneM. K comanenunwo,
ZBA HEBaBUCHMHY . g -par?opa CcOCTOAHME ¢ J= 9@ He MOBBONANY OZHO-
SHAYHO HaliTu Tpu napaMerpa, KOTOpPHME OnpeAenANTCH KO3@QHIIe HTR
pasnomenus. Noorouy owmdxzu B awnnuryzax (142)I107° saweTHO mpess-
H3107 nonﬁcmuiue OTKIOHEHWS OF BKONOPUMEHTANBEWX BHAUEHM] 8 ~Paxro-
pos, 1077 Ec?s BCE OCHOBAHURA CuHTaTh, 970 HaMZEHHHe TaKMM 0UpasoM

A5

- 231 -
Tadnuua 7
HOHHPMayeﬂéCTB CBHHIA U TEH30DH3A NOAAPUBYEMOCTE TANAMA
Eifsé Lt (fmf/z) s (bpn),
$ L it i Pu/(B/ow)® I’u/(B/cut)2 :

dxene- . ;8 ] -3
pumeHT | 49,4(8) /95/ | -3,74(9)I07° /9/ { -6,04(8)I07° /9%/

= mm = e e o n m e cm e e vm o e mm em e e e [ mm e e e - e e

| Teopust 52 /78/

Tagnuua 8
MpuBeasEnye MI-aMmanTyan A(MI)/JM8 B BACMYTS

A, Hu

3HaueHNn /68/

3 5 o2 = '3 5
: : 87 : 648 : 462 H 301 :
L o 97 L-Len2) §-0,55(I) ! -0,60(I) 1 0,22(2) :
| gremmpmg t rme D g Po-062 1 o009 !
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3HaueHna MI-aMmAuTyZ COBNAZANT ¢ MCTHHHHMU B NpeienaX YKasaHHHX
OWMGOK. JiA cpaBHEHMA B TOR Xe TACNMLE NPUBENEHH DESYILTATH PAC-
u8T8, OCHOBAHHOI'G HA CTAHZADTHHX BHAUEHNUAX KOSOOMIMEHTOB HDPOMENY-
TOYHOH CBA3M A HE YUUTHBALWETO OTAUUME DAANANBHNX BOTHOBHX
hyHRuAML 6p1/2 "6p3/a MMEHHO 3TH BEJWUMHH ”07%5§§f26705 B
NPEXHNX pAcyeTax P-HeuETHHX aQfexToB B BUCMYTE ¥ v
“JllanpHeilnee MOBHNEHUES TOUHOCTH pacusrTa B BMCMYTe MODIO OH OMTH
ZOCTUTHYTO 3a CUET Gonee AETANBHOTO, HE YCPEAHEHHOIO, PACCMOTDPE-
HUS BO3CYMAeHUA, OTHOCAWMUXCA ¥ KOHDUIYpanuu 0s6p* . K COXANEHUD,
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SKCNEPUMEHTANBHNE JAAHHHE, C JOMOWbO KOTODHX 3T0 MOKHO OWIQ OH CAe-
4aTi CpABHATENHHO MPOCTO, B HACTOANEe BpeMA orcyTcrBywr®. [0 OueH-
Kau, BHOONHGHHWM A1R nepexoxa ‘Ssp —2Dsp  HauGonee seposTHHi pe-
3YTBTAT TAKOTO YTOUHEHHS - DOCT pacuBTHOfl BeMMyuHH >ppexra HA He-

" CKOMBKC NPONEHTOB. FOCTATOYHO PEANBHHM NPELCTABAACTCHA TAKRKE KONH-
yecTBeHHHI YuiT cuemupanua cocrommui Op278 u 6p20d . No-BugmMo-
My, NMOANABTCA KONKUECTBEHHOMY AHANM3Y M BiuAnMe cuMemusanua 6 826pd
¢ 6pY . Oru TeopeTHuECKUE MCCHENOBAHAR BEAYTCA B HACTOALEE® BPEMHA
B HoBocuOupcks.

6. BO3MOXHOCTYH ZaibHEHWeIro {CCAEZOBAHUA CTPYKTYDH
crnafhx B3auMozelicTBufi B 3KCIEDUMEHTAX C TAXENHMH aTOMaMK

Hrenezosanue cnatux B2aumMozeficTBuZi B AaTOMHHX BKCHEDUMEHT8X TOAb~
KO HauMHaeTCHA. VaMepen numb mOAHHA ,cialHi sapAn" fzpa BuCMyTa.
Ype3BHYSHHO BaXHO, OAHAKO, BHATH ,CraCHEe 3apsAH" HEATPOHA ¥ HPOTO-
HAa N0 OTZASAbHOCTM. K COXaneHuw, U3-3a HETOYHOCTH ATOMHHX DACYETOB
TPYAHO HAZEATHCH Ha TO, UTO TAKYO MiQOpMAlW0 MOKHO UBBNEYB, CpaB-
HuBas P-HeuttHne SOPCKTH B 8TOMAX DA3HHX TAREAHX 3NAMEHTOB A3 Ke
[pH BHCOKOW TOWHOCTK M3MEpEeHMil; 3aMeTud, 4YTO [IpU nepexoze OT ue-
auA R BuCMyTy Koncranra § (oM. (3) ) MEHAETCA BCETO HA HECKOIBKO
IPOLEHTOB. BepoATHO, 60Xee NEPCOEKTUBHHM, C 2T0f TOukM 3peHUA, OH-
N0 OH CpaBAMTH ONTHUECKYH AKTUBHOCTE NAPOB DPAa3HHX M30TOAOB TaNMUf
¥ cBUHUS (¥ COXAJNEHWO, y BMCMyTa CTACHIBHHX M30TONOB HeT). W x0T
Oo¥uZaeMas Beiuy.Ha TAKOT0 OTANYMA Mana ~jVZ, COOTBETCTBYWRUMI BHC-
NepUMBHT OTHOADL HE KAKETCH TENepb (PaHTaCTUYECKUM.

BHOMHE EATbHHM ApeACcTABAAETCA B HACTOAWEE BPEMA HCcleioBaHuAe
afdexTOB HECOXpAHEHUA YETHOCTHA B TANBJNX aToMax, 3aBUCANMX OT chu-
Ha sxpa. Brarozapf 3TO# 38BMCHMOCTM BOBHUKAET HECONBLOE OTAMYUE
B ONTHUYECKO! S8KTUBHOCTM HA8 DABHWX CT KOMIOHEHTAX MEPEXOZ0B B BUC-—
MyTe IDS/. 3pPexT BO3HUKAGT HMB-38 B3AUMOZEHCTBUA aéxTopﬂoro cha-

¥ B cpASM C ATUM MM XOTENM OH UPUBAEUE BHMMAHWE 3KCIEPUMEHTa-
TOPOB K usyqeu@g §BTONOHMBANKOHAHX COCTOAHMA, OTHOCAWMXCH K KOH-
durypaunsu ©S Op® B ceumue M 63 6p* B BHOMYTE.
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§oro TOKAa 3NEKTPOHOB C AKCHANBHHM TOROM HYKIOHOB. [IpH COOTBETCTBY-
pueit Gespasueproit xoucranre Fp~1 (cu. (I& ) ero OTHOCHTEeNbHaf
BENUYMHE JOCTUTaeT HECKONBKMX NPOIEHTOB /1037, Oznako B Mozenu
Baltudepra-Canasa npu SUPO , cnuskom & I/4, wonctants ®gpn
OoueHb Manu. [Ipy 3ToM B oOcy®naeMmoM sfderTe OTHOCHMTENBHO MOApPACTa-~
eT BKIAZ CraraeMoro ¢ %, B ramwisroxuane (I) , KOTOpPOE MOXHO
Ou0 OH HA3BaTh HeWTpaMbHHM cnacHM MAarHEeTH3MOM. 3TOT BRI3L YCHIEH
Onarozaps HaANuKm NPOCTPAHCTBEHHOU npoussozroit ¥ cocraBifdeT B BUC-
myre oxomo 20% oT BK1aza BammozeHcTsus ¢ X, npu Sint@=0,23.

HecKOMBKO MSHBmMM, €M OT HefTpanbHOrO MATHeTU3MA, OKABHBAETCH
Br1ax B 30ferT 0T pANUSUUOHHHX MONPABOK K Gh/—pacceﬂnnm/105”107/.

Buonne cpaBHMMHM CO B3auMoneficTsmeM, saBUCANMM OT o, OK23HBA~
@TCHA BKNAZ AZEpPHHX CWI, He COXPaHARNMX UYETHOCTE,GIAarozaps KOTOPHM
BOSHMRAET P-HeuETHOE anqxrgonarﬁnwnoe B33MMOAeiCTBHE 3IEKTPOHOB C
AZPOM /108/ (cM. Tarme /10 /) TaguM 0Gpa3oM, aTOMHHE 3JKCHEepHMEeH-
TH MOTYT OK23aThCH MCTOUHMKOM DeHHOW urbopManum o HapymeHHM uET-
HOCTH B AApE.

dpderTH ciradoro praumonelicTBMA 3MEKTPOHA CO CNMHOM Apa OKAa3sH-
BANTCHA JCUIECHHHMM B MOTEKyl1aX, COCTOAMUX W3 IBYX DABHHX aTOMOB,
naronapd QUEHb MANOMY PACCTORHMN MERLY YPOBHAMM NDOTMBONOTOXHOM
wgrnocrn /110-112/ JHCIEDUMEHT NO NOUCKY ONTUYECKON aKTUBHOCTH
TAREINX ABYXaTOMHHX MONEKYT, NpeAnoxeHHu#t B padore III/, npen-
CTABNAETCHA BECHMA MEPCNEeKTUBHHM .

9TH MCCNEZOBAHMA MOSBONAT MONYUATH ASTANBHYD HHPOpMALMO O
CTPYKTYDE He COXPaHAWMNEro YETHOCTH CAAaG0T0 B3auMoneficTBMA 3MEKTPO-
HOB C HYRJIOH3MM,CAMO CYMECTBOBAHAE KOTOPOrO y¥8 HANEXHO yCTaHOB-
TEHO.

ABTOpPH MCKDEHHE NPU3HATENBHH A.M.Baﬂﬂmreﬁny, B.H.HoBukOBY,
0.1.Crornenn, O.N.CymroBy ¥ B.B.QnamGaymy 3a MHOTOUMCTEHHHE MO~
ne3HHe puckyccuu, W.W.Typesmuy, 1.5.Owyumw, B.A.CuzopoBy
A.H.CrpunckoMy 233 axTuBHHE MHTEpec K pagoTe. ABTOPH C FayGoxoit
6MaroZapHOCTHN BCMOMURANT MOAZGPRKY, KOTOPYNO OKABAN ITHM MCCHE-
nomranuaMd A .M.Byarep.
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