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3RcnepHMeHTaHDHoe zayqeaze npo~cca ~erro~zsaURH oTpzuare~HHX 
MOOOHOB B BO~opo~e (rrpOTHft, ~eftTepzft H TpKTKft) rrpe~OTaBnHeT SHa.XTe~b

HHi BHTepeo, T.R. OHO ~88T BOSMOZHOCTb TIO~TD·CB8~8HHH 0 H8~~DHOM 

rrepHO~e EH3HH M8308TOM8 - M8X8HB3MBX ero 06p830B8HHH H ~8B086~8HHH 

H, B DpBanHTIS, TIOSBORRBT OTipe~e~TD 38C8~8HHOCTD CITHHOBHX COCTOHHHn 

M8808TOMOB, ~TO R~iae B8MHO ~ HCCH8~0B8HRH TIPOU9CCOB MD-3axB8T8 

H MD-R8T8~38 /I- • 
ITO~B38~ MIDOHOB B M830HHHX nyqK8X ycROPHTe~e! C0CT8BHH8T 

06H~O ~BQ%. llocne OCTBHOBKH MmOH8 B B8!Ii9CTB9 B o6paaOB8HHH M9308TQ

M8 3H8~9~H8H ~8CTb TIO~H88~ TepHSTCH B nponecce R8CRanHOrO ~e

B036~eHHR B pesy~T8T9 OITHH-op6HT~Horo (t-S ) B38HMO~eftOTBHH 
H8 ypOBHHX .(HB'qHHM 0 no= 3 - 4), rAe ~HT8pB8JI TOHROrO p8C!Ii8WI8HIDI 

OT8HOBHTCH OpaBHHMHM 0 0~9-mHpHHOft / 4-51. TaR RSR ~9-~9B036~9HH9 
B BO~opo~e MO&eT DpOBCXO~Tb RHIDb H8 9JI8RTPOH8X BHSIDHHX 8TOMOB, "Kac

RanH8R" ocTaTo~aa noRRpEaa~ ( Pt-S ) ~o~aa aaBzceTD oT nnoTHOCTH 

Bo~opo~. CorJiaoao pacqeTSM 3< B~Ha Pe-s B rasoo6pasaoM ~eftTe
PKH MeHHeTOH OT 20 ~o 30% ITPH HsMeaeaHH ~~eHHH oT O,I ~o IO aTM. 

B peay~TaTe oBepXTOHKoro (h.-f) BaaHMo~eftoTBHH aa IS-ypoB

He B rrpOTKB TepHeTOH 5Q% OOTSBmeftOH ITOnHPHSa~, T.e. ph-f(H~)= 0,5. 

B ~eftTepKH 9T8 BeJIH'IBJ!a OOOTSBMeT Ph-s(~ Il/27, K3 H11X I0/27 B 

OOOTOHHKH 0 IT~ OITHHOM d~ -!\TOMS f'd/11 = 3/2 H I/27 - B COOTOH
HHH o F~ = I/2161. CorJiaoao 13~ o~aeM8H HS TeopHH BeJIH'IBJ!a "Ha

qa~aoii"~'(K MOMeHTy o6paaOB8HHR B JS -OOOTOHHKH) ITOnHPH38~ MOOOHHo

ro aTOMS ~eftTepHH ~ = Pe-s ~-5 OOOT8BM8T (~ ~a~eHHH rasa IO STM) 

~ (fD:L)~ 9% . (I) 
B ooy~peHHHX MesoaToMa o ~MH Bo~opo~a ITP.OHoxo~ ~aeilmaH 

~eiTOMPH38!111H• KaK 6liJIO mrepBHe ITOR!I38HO B 17-B7, aiP!JeRTIIBHHII Mexa

HHSMOM ITOTepH ITOnHPH38~ JIBJIRXlTCH rrp0t\80CH ooy~peHHft THrra 

Pfi( Ff,..: 3) + p _., f{" ( ffl' = 0) T p' (2a) 

df' (Fe~,.= 3/:~.)+ i _.,.elf ( rc,~,..= fii-) + cL (26) 

B ROTOpHX npOHCXO~T 06M6H MDOHa Me~ T0~9CTB9HHHMH ~SMH C DpOTH

BOn~OEHOi! opH9HTauHeft OITHHS. ~ITOnHpHS8!111H B 06MeHHHX ooy~peHHHX 

693 H3M9H9HRH CDBH8 M9308TOM8 UpOHOXO~ C M6HDmel ~RTRBHOCTDm. 

IlpHMIIX HSMepeHHII 0'0900TH '/p IlpOt\9008 (2a) ~0 OHX rrop H9 BHITOJIH9HO. 
CorJIBcHo pac'qeTSM 9 , Be.1llPlHHa 0 p oKasHBaeTCH ,ItocTaTO'qHO 6o.1Thmol: 
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tp~.f,6'i'·I0 10c.· 1 (3) 

(3~8Ch f - OTHOCHT8~H8R nROTHOCTb BO~OpO~a, 3H8~8HHID f = l COOT

B8TCTByeT nHOTHOCTb anep n = 4,22·I022 anep/c~). 3To 03Ha~eT, ~TO 
yxe npH ;n;aBJIBHl:D! rasoo6pasaoro Bo.n;opo.n;a ~ O,I aTM Ol!H,It88TC.ff rroJIHaH 
.n;errOHHpE:38URH MIDOHa. 

8J<cnepi!M8HTaJII>H08 Ollpe.l{8JI81ill8 CKOpOCTH 'td peaRUHH (26) OCHOBB
HO H8 3aBHCHMOCTH CKOpOCTH pe3DH8HCHOrO o6pa80B8HM ddfl- MQ

JieeyJI OT CIDrnOBOrO COCTOmrn:R d~ -STOMa. Peaym.TSTH li3MepeHE! B8JIHliH

HH t COCTHBJI>!DT /IO/ 

cl fd = (3+5)·I07 'f c-I, (4) 

~0 H8XO.l{HTCR B YnOBJI8TBOPHT8JlbHOM COrJIBCHH C TeOpHel / 9 ,II/. 
no H8CTORmero Bp8M8HH 6RXO BHIJOJIH8HO T~H pa60TH ITO HSMepeHHD 

ITO~H38nHH MIDOHOB B BO,II;Opo.n;e, ~8 H3 HHX /l2 ,I3/ - C ~ npOTH8M, 

KX TO~HOCTb B B€~H8 IJOXHpRSaUHH COOTS~ 3-4%. HaMH daRB BHIJQHH€

HH H3M8peHHR /I/ C rasoo6pa3HHM nelTepHeM llPH ,!{8BJI8HHH 40 8TM C TO~
HOCTbD 0,9,%. HH B O,II;HO~·H3 3THX p860T IJO~H38UHH He Ha~8Cb, ~TO 

HaxO~TCR B COOTBBTCTBHH C OEHnB8MHMH 3H8~8HHRMH CROpOCTen )J;8IJOXHpH-

3H!lHH (3) H (4). 
Uem.ID aacTOHmei pa6oTH 6~0 HaMepeaze ocTaToqaoft nanxpHaanRH MID

OHDB B rasoo6paaHOM ~e~TepHR npH ~~e~ raaa IO aTM. 3KcnepHMeH
T~HaH YCT8HOBK8 OTIHC8H8 H8MH B pa60Te I4/, ee CXeMa TipHBO~CH Ha 

puc. I. r~BHHe ~80TH YCT8HOBRH- raaOB8H MHmeHD c pacnaxoaeHHHMH 
BHyTpH H66 llOJiynpOBO.l{HHKOBllMII .!{6T6RTOpaMH ( ~~' 5)2), T8JI8CKOJJY C!1l!H
THJIJIRUHOHHHX neTeKTopoB aJieKTpoHoB (EI - E3) " MarHHT (KoJ!bna reJILM
roJ!bnH) c pac~eTHol HanpHXeHHOCTbiD noJIR no 300 Oe. llpHHUHllHBJ!bHon oco-
6eHHOCTDID MeTO~H·HBAffeTCH HCTionD80BaHHe CTieRTpOM8Tp~eCKO~ BHW0pMB
U"II OT ,!{8T8RTOpOB ~j H £)~ (RpeM!illl) ,!{JIR BH,!{8JI8HHR OCT8HOBOK NOOOHOB 
B raae. 

HC 

PRe. I. CxeMB aRcnepHMeHTBJ!bHon 
YCT8HOBKH. KI'-MBrlillT (KOJibnH 
reJ!bMrOJIL.l{H), CI-C2- MOHHTOPHHe 
C~eT~, El-E3 - T8~8CKODH CnHH
T~OHHHX ~eTeKTOpOB 8~9KTpo-

HOB, ~~ 'iJ.Z,- llOJIYllPOBO.l{lillKOmle ne
T8KTOp~ MllOHOB, mod. - 3aM8.lVIII-

10cm Te.m. MIJOHOB. 
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MsMepesxa 6s~ BHTIO~ess Ha MDOHHOM nyqRe qasoTpoHa OMHM. Mc
rro~soBaRca ~OK MDOHOB C HMny~COM P = 130 MsB/c, era HHT9HCHBHOCTD 

COCT8BHan8 2•104 C-l. MHmeHD 88TIO~HER8CD H30TOTIH~8CKK qHCTHM ~ettTe
pHeM (co~eplK8HHe npOTHH L I%, TPHTM "' ro-10) ~0 ~aBJieHM IO aTM. Ile
pe~ aano~eazeM MHIDeHH r~ nponycRaxca ~epea qeo~oBHe a6cop6epH B 
D,ItKOM 830T9 C ll8JThiD O'lHCTKH OT np:HMeceii C 'J:. "7 I. KoHTpOJl&Hl:l€ 8HaJIH3ll 

qHCTOTH rasa, BHno~eaHHe nocxe zaMepeazn, cBaneTeJThCTBymT o6 oTcYTCT

mm B HeM yK838HHHX npHMecel:i Ha ypOBH€ !Q.:,.S. BeJIH-q]i!H8 HanpmtteHHOCTH 

MBrHHTHoro rro~ 6Rna BH6pasa paBHO~ H = 200 Oe. IloRasaHHH ~aTqyKoB 
MarHKTHOro ITO~ CBRn8T€JThCTB0anH 0 TOM, ~TO ero HeO~OponHOCTD no 

O~€MY H Bp8M8HH8H H8CT86RHbHOCTD He npeBHill8~ 2%. 
]OrHK8 3KCTI8pRM8HT8 CBO~~CD K c~e~meMY. CHrH8~ OCT8HOBKH MID

ORB B Mmn€HH aanyCKa.l'I Bp9M9HH.Lle 11BOPOT8" .ItJmTSJThHOCTI,l) IQ MKC, B Te

~€HH8 KOT6pax H3Mep~0Cb BpeMH perzcTpaUHH 3~eKTpOH8 OT paona~ Mm0-

H8. BpeMSHHHe CIT8RT.PH SJieKTpOHOB 8Ha..nl:I3HPOB8Jll1C:&, K8K 06Htrn:O, B ~.Sf<.-

SRcnepHMeHTax C ITOMOmDID BHpSXSHHR . 

r:'(l:) = exp(-)d:)·(j + CL·M(wt:+S)exp(-tt)], (5) 

r~e )_ - CKOpOCTb rz6e~ MDOHa B B9U19CTBe (B ~el!Tepi!H )., = .\ = 
0,455·I05c1

- CKOpOCTb pacna~a CB060~Horo MIDOHa), (L- 8M~Ty~a npe
J19CCHH, t = tif- cRopocTh ~en~pxsawm B IS - cocTOHHHH MDOHHoro 
aToMa, UU H 0 - cooTBeTCTBeHHo ~acToTa H Waaa np~eccRH.Cor~acHo/6{ 
~CTOTB npe~eCCRH ~R CB060~oro HOOOHa (~o M8308TOM8 C HyJieEHM 

CIIHHOM) H ;nJIR: MBJOH8 B B8pXH8M CIIHHOBOM COCTO.ffiHm d t' -STOMa paBHH 

COOTB8TCTB8HHO 

WI" = 0,085 3 H ~/MKc; W (FdN= 3/2) = 0,0256 H PB)l/MKc, 
r~e H - B apcTe~ax. ~ BH6paaaoro sHa~eHI!H no~ H = 200 Oe 

w('! = I7,I pwMKc; W ( ~('!= 3/2) = 5,12 PB)l/MKc. (6) 

MHoronapaMeTpxqecKaa HHWoPMB~H o Ka~oM saperncTpxpoBaHHOM co-
6HTHH B~Jia. B ce6H BpeMH perzcTpaUHH SJI8KTpOHa OTHOCHTSJI:&HO MOM8H

T8 OCT8HOBRH MDOHS, TipHBHSK (HOMep) SJI8RTpOHHOrO T8JI8CKOIT8 B 8MTIJIH

TY)(ll Cl'lrHaJ!OB OT ~eTeKTOpOB 0j H JJ2. BapbHpOB8HHe B XO~e o6pa60TRH 
BMnHHTY~ YK838HHHX CHrH8JIOB ~BBJIO B03MOZHOCT:& ~8JI8T:& BH60pRH C06HTR! 

C pa3JIRqHHMR COOTHOmeHBHMB ~CeJI MIDOHRHX OCTSHOBOK B rase, ITanyTipOBO~

HHKOBHX ~8T8RTOpax R CT€HK8X MBill8HH. 

C J19~D K~6pOBKH .SCTOTH ITpeljeCCHH H Be~ TIO~pHS8!1RH 6~ 
npoBe~eHH HSMepeaHH C MHm9H>ID H3 rpaW.Ta, llOM9U19HHOI B CTI9!1HB~HH~ 
~8T8RTOp 8HTHOOBIT~eHBI, a TBRZe C MHm8H:&ID, 38llonH8HHOi H80HOM, H8 

nyqK€ ITOJIO!GIT€JI&HHX MIDOHOB. l1CXO,Itff H3 ,D;8HHHX STHX B3MepeHd 6WIO IID

~8HO COOTHOmeHBe M8~ BeJlll~O! ITO~H38UHH H H8~~88MO! BMnXHTY

~0~ npaheccHH 
CL = (0,25 ± o,o6l p{'f. (7) 
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B npo~ecce o6pa60TRH co6RTHft, H3MepeHHHX B OCHOBHO~ 9RCTI08HUHH 
(oTpB~Te~HHe MIDOHH, ~e~epHBBBH MHID9Hh), 6~ TIOCTPOBHH BpeMeHHHe 
pacnpe~e~eHHR paa~e~Ho ~ R~oro Te~ecRona EI H E3, a TaKEe HX cYM
MapHHe crreRTpH. (Hs-aa 6o~moro Woaa ~ Te~ecRona E2, pacno~oxeaao
ro no rryqKY, n~eHHHe ~ aero crreRTPH He B~Ch B aaanza). YRB
aaHHHe pacrrpe~e~eaxa 6unH rro~eHH B B~e Tpex rpyrrn ~ Tpex paa~~
HHX .u;H8llll30HOB 8MIJJIHTY.l1 CHI'H8JIOB ,119T9RTOpoB li)( K ~2 . .IJaHHHe nepBoll 
rpyrrnH COOTBBTCTBOBanB OT60py C06HTBft np8RT~CKH TDnbRO OT OCTBHOBOR 
MOOOHOB B HP9MHKK (,11eTeHTOp li)~ ). B 3TOM cnyqae B~ C06HTHI!, o6yc
JIOBJIBHHh1X 0CT8HOBR8MH MDOHOB B ;n;ei!TeplDI, COCTaB.IDLll Z 20% (B JIHTBpBaJIB 

0- 10 MHO), 8 OT OCTBHOBOK B Me~eae He npe~ I%. 
Bo BTOpO~ rpynne C06HTHR 6HRK OT06paHH TSKRM o6pa30M, qTQ DOTe

pH B ~cne C06HTII OT OCT8HOBOR MDOHOB B ~eftTepHB 6HnH MKHBManDHH. 
llpH 3TOM CYMM8PHHI OTHOOBTBJIDHH! B~ C06HTHA OT OCT8HOBOK B Eaneae 
II HpeMHKK ~ Ha ypoBHe 7 - B%. JI;m: MHHW< TpeTb9ll rpynrn 8H8'<eHHJI 

BMMHTY.II CIII'H8JJOB OT ,11eTeHTOpOB ~~ B £)!2, 6HD BH6paHH TBK, 'ITO B~ 
co6HTKft oT RpeMHKH 6H~ YM8HbmeH ~o I,5 - 2%, rrpH aTOM ~cno co6HTH~ 
OT MmOHHHX OCTSHOBOK B ~eiTepKK YM8Hhman0Cb TIO cpaBHeHBm C ~ 
BTopoJI rpynW l!PIIMepHO H8 2Q%. 

AH8JJ113 BpeMeHHHX paciiPe.IIe~eHHll nepBoll rpynrn (KPeMHHA) c annpoK
CHMa11Jiell BX \!!YHKI1Jiell f'(t) (BHpaMeHHe (5) c 1 = O) .l18JJ ~e.zcynuJie pe-
3YJIJ)T8TH: 

)- = 1,36(3) MHO, (l= 5,1 .t 0,7%, W = 17,0(2) pa,IV'MHc, 
Sl = -0,92(I8l, 83 = o,79(2Il. (8) 

3.I(ecb BeD'IIIHH >- , il H W ll0JIY'I9HH npl! COBMeCTHOll o6pa60TKe EI,E3-
P8Cl!P9,11e~eHHli, a cpa3H O/ I! .\'3 - l!PI! pa8,110~HOA o6pa60TKe. 3H8'10HHJI 
(8) BeD'IIIH :>- 11 ll cormcymcJI c peay~TaTaMI! 12•15/ liPOlKHIIX l!aMepe

rudt BpeMeHH oaHJI JI aMIJ.JIJITYJtbl npeneccu .Iv.UI xpeMHJtR., 3Ha'l{eHlle W -
C OliOI,l189MliM 3H8'<0HII9M (6) iW1 'IBCTOTH l!P0!10CCKK Wfl CUHHa CB060,1180rO 

MllOHa, a cpaaH o/ 11 83 - co aHa'!eHIIJIMH, pacc'!IITaHHIIMJI I!CXO.IUI "" reo
MeTpxm ycTSHOBKH. 

B XO)Ie 8H~3a C06RTHJI BTOpOJI I! TpeTbeJI rpynn ()lel!TepHJI) BpeMOH

HHe pacnp6~eJeHHH a~eKTpOHOB annpOKCKMBpO~CD BHpazeHHeM 

dN/cH:= ill exp(->-H)+ nfi.rs; (t) <- !13·F}J,(t) + 8, <9l 
r,11e AI - A3 - HOPMIIPOBO'IIIlie I18paMeTpa, A1 - CKOPOCTb I'l!60D MllOHOB B 

11e~eae, B - ypOBOHb ~HB cnyqalllwx COB!Ja.lleHIIll, Bll.ll \!!YHK111Jir f' {t) on
pe,11eJIJieTCJI BHpaMeHHeM (5) .IWI 1 = 0. JI;m: \!!YHHllllll f 5 ; It> l!cnMb30Ba
~oct. ~cHpoBaHHoe aHa'leHHe A(Si) = 1,36 MHo, napaMerp 1 nOMI'!IJIOJI 

paBHHM HyJlll, a 3H8'10HIIJI Q , (;) II 8 6P8J111Cb corMCHO (8). ~K1111J! 
f'~~(t) COOTBeTCTByeT C06HTHJIM OT MDOHHHX OCT8HOBOK B ,11eJITepHII. Bpe

M8HHH8 paCnpe~e~eHHH 6RRB n~eHH B B~e rHCTOrp8MM C ~CHOM HHTep-
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BaJIOB, p8Bl!NM 64, U9H8 .It9JI6HM KB.Ha.Jia COCT8Bli.ff.li8 0, I37 MKC. 

B npoljecce aHaJ!llaa Bapl>IIPOB8Jll!Cb nepeMeHHHO AI - A3, B, a(~o.). 

O(J:lll-) WU! ps!.Ila TIOCJ!OJl0B8TMI>HilX 3H8'!0l!Hll '!8CTOTH W(:iJ,) • ITpOBO

,ItH~CR KSR paa~e~HHR aHanES pacrrpe~e~eHH~ EI, E3, T8K H KX COBM€CT

HHJI 8H8Jlll3. ITpl! P83JlOJ!bHOM 8H8Jlll3e BOJ!li'!JIHH A (iU,_) • ol 10.) • o3(X!!L) 
B8pbllpOB8Jll!Cb, 8 Upll COBMOCTHOM 8H8Jlll30 Ol!H 38Jl8B8Jll!Cb:).. (';iJil_) = ,\

0
= 

= 0,455 MI<C-I. ol- o3 = Tt • Pe3yJIDT8TH 8H8Jlll3a, B3JITHe = OlKH,llaeMoro 

3HaqeHHJI qacTOTH (;){5),_) = 5, I paJl/MI<c, npi!BeJleHH B Ta6JIIII1e ·• Ha 

PHC. 2 rrpe~cTa~eHH pesy~TaTH COBMeCTHoro aHanM3a EI; E3-pacnpe.ne~e

HIDi ... OIITHM8Jl&HHe 3Hat:£€Hl!.H 8MIIJIHTY,1J.H IIp€U€CClU'l: H COOTB€TCTByiOI!lH€ 3H8-

t:£€Hl!R BeJIB-qmm x~ B 38BHCRMOCTH OT tla.CTOTH npeuecmm. H3 ,It8HHHX 

PJ!C. 2 11 Ta6Jlli!1H MOl!HO BIIJlOTb, '!TO Tipll Ql!liJlaeMOM wm Fd!A = 3/2 

saa-qerurH W = 5, I pa.zt/MKc OT'IeTmmo aa6.mo,®.eTca npeueccmt c "a~R

THBHoii" a.MILIDITY~O:A: 

Ta6Jlllna. 

AI( Fe ) 
A2( Si ) 
A3(1\ ) 

a, = (0,94:!;0,21)% . (IO) 

Peay~TaTH aH&RHaa BpeMeHHHX pacnpe.ne~eHH~ a~eRTpOHOB 

C TIOMO~D BHpaXeHliJI (9 ) WUl ®HKCllpOB8HHOro 3H8'!0Hl!JI 

uJ = 5,I p8Jl/MI<c. 

CoBMeCTHH~ aaan»a 

EI E3 

8620;t53I 5770±430 

4I6CJ±703 43ICJ±580 

23300±402 I995CJ±340 

>- ( il~) ,MI<c-1 0,459(6) 0,450(6) 0,455 ®HKCI!p. 

·a.. % 0,98;t0,28 0,86;t0,3I 0,94j;0,2I 

8 . P8Jl -I,76t;O,I8 I,8I:t.0,20 

B I520±29 I62Q±30 

1-" 63, 7\x'=57) 44,4(:'?=57) I07(:2 = III) 

C U€~DID ,ItOIIO~T€JDHOrO KOHTPOXR annapaTypH, a T8KE€ ~ 6o~ee 

RoppeRTHOro onpe,ne~eHHR BpeMeHH EHBHH MIDOHOB B ~eftTepKH 6&H BHIIanH€H 

8HanH3 pacnpe,ne~eHKH, TI0~€HHOro nyT€M IIORaHa.JIDHoro CYMMRPOBSHHR EI
H E3- CITeKTpOB. B 3TOM cnyqae OCUH~ ,ItO~ B3aHMHO IIOramaTDCH, 

TaR Kall paaHOCTI> ~a wm EI· 11 E3- pacnpeJleJieHHll o/- J3"'71· AH8Jlll3 

6HJI BHTIOJ!HOH WUl HOCKOJ!DRIIX npol!aBOJ!bH!lX 3H8'10HHll ~3 npe!10CCIIJI. 11M 

B OJlHOM 113 STIIX BapHaHTOB OCiliiJIJl>II1Hll He H86JIIJ.l(8BlTCJI. Ha PJIC. 3 npeJlC

TaBJieHH pe3yJII>TaTH CJMM8pHoro pacnpeJleJieHIDI wm o = 0. )Lrui olKH,llae

Moll qacTOTH npeljeCCIIJI W = 5,I pWMKC 3H8'1eHI!e ~3H OnTIIMHSIIPOBaJIOCJ>, 

Tipll 3TOM TIOJIY'IeHO 6/ ,; 0,49 ;1: 0,27, J2.= ·'),28 ± 0,22 ., 
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x'"" .----------------, pxc. 2. 0TITHManbH~8 3H8~8HHR 
3~8KTRBHO~ aMTIAETY~ npeneccHH 
H COOTB8TCTBYIDmH8 HM 3H8~8HKR 
B8JmllliHll Jt 1,. B 38BHCRMOCTH OT 

~8CTOTN rrpeqeCCHH. ilo~eHO 

120 

110 

ii.Y. 

Ul 

•• 
0 

-os 
0 2 " 12 

w. pc,ll/14111: 

npH COBMSCTHOM 8H&RM38 EI - E3-
Bp€MSHHHX CTI8RTpOB. 

P>rc. 3. To )!(e, qTo 11 aa p11c. 2, ~ _,_, 
~ c]MMapaoro (EI, E3) cneKTpa. o~~,-7,-L~,~-~.~-,~o-7-,~~~~~ffi.-~ 

w.pa,Q/141C 

lipR aHaJIJ·I38 CYMM8PHOro pacripe.n;eJiemrn 6HJIO aaaneao 3H8'ti8HHe 
CROpOCTH rz6e~ MOOOHOB B .n;e~TepHH 

A (-;<l,tl = 0,453j;0,005 MKc-1. (II) 
1!3 cpaBHeHIU! 3HaqeHI!>! (II) C BeJll!'IIIHOJ! A0 = 0,455 MI<C-I CJie;o;yeT, qTo 
OTHOCHTeJIDHHii B~ rrpou;ecca nepeXBaTa MlOOHOB Ha rrpHMecH c Z> I B 
CKOpocT~ rH6eJIH MOOOHa He npeBHwaJI 5%. 

~R Tore ~T06H OUSHHTD B03MOZH08 BRHRHHS H8 ~TY~ rrpeu;eccHH 
B .n;eiTSpKH C06HTR~ OT 0CT8HOBOK MDOHOB B KPSMHHH, 6~ TipoaHanH3HPO
B8HH CD6HTHR TP8Tbea rpynnH, r.n;e OTHOCHTSJibHHI B~ YR838HHHX cod&
TH! COOTS~ BCero 1,5 - 2.%. B peay~bT8Te 6Rno ITO~SHO OTITHMaJibHOe 
3H8'tf81Uie 

(L = (0.661-0.22%), (I2) 
KOTOpoe He npOTKBOpe~ 3HaqeHm< (IO). HeKOTOpOe YMeH~meHne 
34qeKTa MO~eT 6HTb 06~CH6HO TeM, ~TO npH ~CKpHMHH8UKH C06HTH}i OT 
OCTaHOBOK B KpeMHHH COOTBeTCTByDmee YM8Hbill8HHe ~cna C06HTH~ OT OCTa
HOBOR B ~e~TepHH COupOBO~eTC$ OTHOCHTeADHHM BospacTaHHeM ~0~ 
"KpaeBHX" co6HTHii (OCTaHOBKH 6JIH3Ke R CT8HR8M MmlleHH). )lJm: OD;8HKH rum-
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RHHH C06HTH~ OT OCT8HOBOK ~OHOB B Me~ese COdHTHR Tp9Tb9~ rpyTITIH 6H

JIJ! npoaHaJIJ!81!pOBaHH H8'li!HM C Ha~aJII>HOrO BpeMeHI! tJ.t = 0, 27 MI<C. llpl! 

STOM 6IIJIO IIOJIY'I8HO 8H8~8HI!e if = 0, 78jo0,25%, 6JIJ!8Koe K (I2). 

~ nocne~mero aHaRH3a BpeMeHHHe pacnpe~e~eHKH co6HTH~ BTopo~ 

rpyniJH 6HJIJ! IIP8ACT8Rn8HH B Bi!A€ 

Y1K[t)=-(NK(t)- Y,.itl)/Y~ (t). (I3) 

r~e Nv.. - UCJIO codHTd B KaHaJie "K" aKorrepHMeHTBJI:&Hora BpaMeHHara 

pacnpe,neJieHHH 1 'i i< .:._ Ha:A.lteHHOe H3 ®f:Ta COOTB9TCTByiOill99 B9JIH'l3ll:He 

omi!MaJI:bHOe aHa'!eHI!e arrrrpoKci!MI!pyromeil 'PYHKUI!I! (9) 6es ociJ;l<JIJIJ!PYRllllel! 

~acT!!. PacnpeAeJieHI!R (I3) npi!BeAeHH Ha PJ!C. 4. Ha STOM ~e p!!CYHRe 

IIORasaHH OIITHMaJI:&HHe saa-qeHHa anrrpoRcHMHPYJOute:M. WYHRWIH 
110 = a. CD'J(wt T 8).€q( -.rn, <r4l 

T.e. B aHanHs daJia BKJIID-qeaa cKopocTD .nenoJIRpHsaQHH 1. B xo.ne aaaRMBa 

B8p!>HpOBaJIJ!CI> Be~H {l, , 111 8 , a 8H8~eHI!e W \PimcHpOBaJ!OCI>: 

w = 5. I pazVMRC. 3aBHCI!MOCTl> BeJIJ!'li!HH x'" OT 1. A8MOHCTPHPYRllll8H 

-qyBCTBHTe~HOCTb H8lliHX ,nBHHHX K CKOpOCTH ,nenanapnsa~H,TipHBe,neaa Ha 

pnc. 5. rro~eHHHe B aa~se oiTTHMaJIDHHe saa-qeHH.ff aa-qaJIDaon aMTIJIHTY~ 

IIOJIRpHsa~ n BeJIHqaHH I cocTaB~ 7 -1 
· (L = 1,83!0,53%, (J = (4;t2)·IO 'f c • {I5) 

0 15 ~ 
5,----------+----~----rl 

PHc. 4. "PasaooTHl:le" EI- n E3-
BpeMeHHHe paonpe,neJieHHH1 TIOCT
poeHHHe B COOTB9TCTBHH C BHpa

~eHI!eM (l3 ) • !JrumH - 88BI!CH

MOCTI> BHAB (}'f ) C OIJTI!MaJll>HHMH 

3H8~8HHHMI! (}5) I18paMeTpOB. 

' ' 

-2.5 

t
1 

E1 

E3 

' ' 64 \ 
11 -s~o----~15~--~~~--~r---~ 

1
1 HOMeP KaHana ( 0137 HKC;kaH I 

' ' ' \ / !'He. 5. 3aB:HOHMOOTb B9JllPiHHH )::2- OT CKO.POCTli 
'~ // A9IIOJIR,PH38UHH 1 nanyqeHH8H npH ~TRpOB8HHH 

'-';-ccc-,--:::-cc--P8CTIPe.neJieHHn BH.n;a (.JS) WJrHKIJ;l!eft (I'f) • 
0.2Q40.SM\0\2\4 

Yd 'f,•••:' 

~ onpe,neJieHHR B9JIH'qHHH 0CT8TO'qHOH TIOJIRPH38UHH MH HCTIQnb30BaJIH 

~eHHoe sHa~eHI!e (I5) aMIIJIJ!TYAH rrpeuecci!H I! R8JIJ!6poBo~oe cooTHome

HI!e (7). B pesyJII>TaTe rranyqeHo sHa~eHHe 

P,.(D~)=(7,2 ± 2,~ (I6) 
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HanoMHHM, ~TO OHO OTHOCHTCJI K BepXHeMY CIIHHOBOMY COCTOJIH:mo ,{$ -ypOBHJI 

df' - BTOMa. llorpel!lliOCTb B 3H8~e!illll (16) Y"JJTHBaeT CT8TI!CT!I'<9C!O!e II 
CllCTSMaTHl!SCKHS HBOIIpe,neJISHHOCTH B H3M9pSHHliX 3H3't.I8HKRX Q.. 11 '( o{• 113 

cpaBHBHHJI 8KCIT9pill~9HT8nbHOrO (16) H paC~BTHOrO {I) 3H8't.I8Hnn BanR'!RHH 

OCT8TO~Oli TIOHRpll3~ll ~UJOHOB B ,nenTepHM CJIS~BT, 't.ITO OHH BaXOAaTCJI 

B COrJIBCMH .upyr C .n,pyrOM. EoJiee TOtniHS 38RJIIOl!SHID'I MOryT 6HT:b C,USJia.HH 

TIOCJI9 IIpOBB,USHHH HOBHX li3M8p8H~ C YCOBSpiDSHCTBOBaHHOi MSTO~O~. 

ABTopH 6~ro~apHH B.C.EBceeBy, T.H.MaMe~oBy, B.C.PoraHOBY I! 

A.H.Py~eHRO aa noJie3HHe o6c~eHKa. 
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