
A ?2i 

COOfilllBHMR 
OfibBAMHBHHOfO 

MHCTMTYTa 
RABPHblX 

MCCIBAOBaHMM 

AYfiHa 

P1-89-282 

B.8.AHT111noa, ~.M.Bac111neacK111~, B.8.8111wHffKOB, 
O.A.3a~M"1AOpora, IO.~.~B3HbW"1H, n . K.nb1TK"1H, 
B. A. Mo111ceeHK0, ~. n. n111capea, C. ft. Cbl4KOB, 
A.A . TffnK"1H, n.n.4epHeHK0, A.A.3~eHA"1eB, 
A.6enn111H111, r.BeHb"1, M.A111 KopaTo, ~.nanoM6o, 
A. rpa6ap, n. n . ~pa6eTT"1, M. nepH"1Ka, M. WenTbl4Ka 

A~~PAKL.l~OHHOE O6PA3OBAH~E 

K- ir - ,/-c~CTEMbl HA s:tAPAX 

nP~ 3HEPr~~ 40 r3B 

1989 



B HaCTO.R~eA pa6oTe np1-1BeAeHbl pe3YllbTaTbl l-'ICClleAOBaHl-1.R A1-1-
cj)pa 1<41-10HHOro 06pa3osaH1-1·.R K-rr-rr+-c1-1cTeMbl Ha .RApax s pea1<41-11-1 

!li 

np1-1 1-1MnYllbCe HalleTaio~ero K--Me3oHa 40 f3B/c. 31<cnep1-1MeHTallb
Hwe AaHHwe nolly4~Hw Ha ycTaHos1<e MMC OMHM s COTPYAHl-14eCTBe 
AY6Ha-M1-1llaH-60llOHb.R/U. PaHee Ha AaHHoA ycTaHos1<e 6wllo npose
AeHo 1-1cclleA0BaH1-1e npo4ecca A1-1cj)pa1<41-11-1 rr B 3rr Ha .RApax, pe3Yllb
TaTb1 1<0Toporo ony6ll1-11<0BaHbl s pa6oTax12 • 3/ • TaM me npeACTaBlle
Ha cxeMa ycTaHOBl<l-1 C nOAP06HWM on1-1caHl-1eM 31<Cnep1-1MeHTallbHWX 
ycllos1-1A Ha6opa AaHHblX. 

l..lellblO pa60Tbl .RBll.ReTC.R nolly4eHl-1e Al-1cj)cj)epeH41-1allbHOro 11 l-1HTer
pallbHOro 1<orepeHTHoro ce4eH1-1.R npo4ecca /1/. ny401< 1<aHalla W43 
YCl<Opl-1Tell.R Y-70 /npoTBl-1HO/ COCTO.Rll 1-13 rr--MesOHOB, K--Me30HOB 
1-1 aHTl-1npoTOHOB, All.A BblAelleHl-1.R ny41<0BblX K--Me30HOB, npl-1MeCb 
l<OTOPWX B ny41<e np1-1 l-1MnYllbCe 38,7 f3B/c COCTaBll.Rlla 1 ,8%, l-1C
nOllb30Balll-1Cb TPl-1 noporOBblX ra30BblX 4epeH1<0BCl<l-1X C4eT41-11<a, 
Asa 8-MeTpoBblX C4eT41-11<a 6b1ll1-1 HacTpoeHbl Ha nopor per1-1cTpa41-11-1· 
K~Me3oHa, a 4-MeTposwA c4eT41-11< .H~41-1Hall per1-1cTp1-1posaTb c no
pora rr - -Me3oHa. Aoll.R rr - -Me3oHos s K :-..;Me3oHHOM ny41<e 6b1lla 
MeHbWe 3%. 

All.A o6ecne4eHl-1.R 31<cnep1-1MeHTallbHoro YCllOBl-1.R per1-1cTpa41-11-1 
npe1-1My~ecTseHHO co6b1T1-1A 1<orepeHTHoro npo4ecca, To ecTb npo-
4eccaJ 1<orAa RAPO noclle Heynpyroro s3a1-1MoAeAcTBl-1.R ocTaeTC.R s 
csoeM OCHOBHOM COCTO.RHl-11-1, l-1CnOllb30BallaCb BeTO-Cl-1CTeMa. 0Ha 
COCTO.Rlla 1-13 l..ll-1lll-1HAPl-14eC1<0ro C1..11-1HTl-1llll.R41-10HHOro C4eT41-11<a 1-1 4e
Twpex 6ollbWl-1X Ct.tl-1HTl-1llll.R41-10HHO-CBl-1HLtOBWX C4eJ41-1l<OB-C3HABl-14eA 
1-1 3aAaBalla reoMeTp1-14ec1<1-1A yrllosoA pacTsop per1-1cTp1-1pyeMoA 06-
llac;.T1-1 ycTaHOBl<l-1, paBHblti 30 °. HAePHble Ml-1.weHl-1 noMe~alll-1Cb BHYTPl-1 
seTo-c1-1cTeMw~ 1<0Topa.R 3anpe~alla per1-1cTpa41-110 co6wT1-1A c swlle
TOM npOTOHOB Ha 60llbWOA yroll C 1-1MnYllbCOM 6ollee 100 M3B/c. 

reoMeTp1-14ec1<1-1A a1<cenTaHc ycTaHos1<1-1 All.A per1-1cTpa41-11-1 npo4ec
ca He 3as1-1cell OT 4-nepeAa41-1 .RAPY BnllOTb AO Belll-141-1Hbl -
0,5 f3B 2/c2 , 1-1 3cj)cj)e1<Tl-1BHOCTb per1-1cTpa41-11-1 co6WTl-1A np1-1MepHO 
paBHa 100%. 3aBl-1Cl-1MOCTb 3cj)cj)eKTl-1BHOCTl-1 per1-1cTpa4111-1 Kmr-Cl-1CTe
MW OT ee l-1HBap1-1aHTHOA Maccw np1-1BeAeHa Ha p1-1c.·1. 

All.A Ha6ll10AeH1-1.R Al-1cj)pa1<41-10HH0A 1<apTl-1Hb1 s A1-1cj)cj)epeH41-1allbHOM 
ce4eH1-11-1 npo4ecca Heo6XOAl-1Ma Bb1co1<a.R pa3pewaio~a.R cnoco6HoCTb 
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Puc. I. 3aBUCUMOCTb reoMeTpuqe
CKOH 3¢¢eKTUBHOCTU perucTpa~uu 
K1T1T-C06bJTUH OT MK • . 

1717 

YCTaHOBKH B onpeAeneHHH senH4H~I 
nonepe4HOA nepeAa4H flAPY q =vt'= 
=· 1t-t . rne t - 4-Mep~aft ne-v mm ' ,.. 2 
peAa4a flAPY, a tmin =[(MK1717 -
- Mi)/(2 · pbeam )] 2 - MHHHManbHaft 
nPOAOnbHaft nepeAa4a, Heo6XOAHMaft 
Anfl pomAeHHfl Ma CC bl MK1717. 

C 4enb~ onpeAeneHHfl AOnYCTH
MoA norpewHoCTH a H3MepeHHH se
nH4HHW 4-MepHOA nepeAa4H B Teope
TH4eCKOe BblpameHHe AHcjxj)epeH4Hanb-
Horo ce4eHHfl npo4ecca AH¢paK4HH 
6wna BBeAeHa ¢YHK4Hfl paspeweHHfl 
C pa3HWMH 3Ha4eH~flMH senH4HHW 
paspeweHHfl. Hs 3THX pac4eTos 6w
no YCTaHoBneHo, 4TO npH q~ ~ 
~ 30 M38/c AH¢paK4HOHHOe Ce4eHHe 
CHnbHO HCKa)f{aeTCft. KpoMe Toro, 
OKasanocb, 4TO HCnOnb30BaHHe yr

nosoA paCXOAHMOCTH nY4Ka /cpeAHHe xapaKTepHCTHKH ny4Ka/ B Ka-
4eCTBe norpewHOCTH H3MepeHHfl yrnos nY4KOBoA 4aCTH4W, BW3BaB
weA TpHrrep, He AaeT AH¢paK4HOHHOA KapTHHW. 

3KcnepHMeHTanbHOe paspeweHHe no nepeAa4e onpeAeneHo H3 
aHanH3a r-pacnaAOB K-Me30HOB H paBHO 17 M38/c. 0wH6Ka B H3-
MepeHHOA 3¢¢eKTHBHOA Macce K7717 -cHCTeMbl 3aBHcena OT MaCCbl H 
cpeAHflfl ee senH4HHa Anfl o6nacTH 1,2""" 1 ,8 r3B 2/c2 pasHa 
- 30 M3B/c2

• H3MepHTenbHaft OWH6Ka B a3HMYTanbHOM H nonFtpHOM 
yrnax swneTa BTOPH4HOA 4aCTH4W H3 MHWeHH paBHa 0,15 MPaA.Ton
ll\HHbl MHWeHeA Bbl6HpanHCb H3 ycnoBHfl' 4T06bl norpewHOCTb B H3Me
peHHH yrnos BTOPH4~WX Me30HOB 3a C4eT MHoroKpaTHoro pacceFtHHfl 
B MHWeHH 6b1na MeHbWe HnH nOPflAKa H3MepHTenbHOA OWH6KH. 

nonHbli:i 06beM $HnbMOBOA HH$OpMa4HH COCTaBHn 96300 CTepeo
CHHMKOB' AanbHeAwafl o6p'a6oTKa KOTOPblX COCTOflna B H3MepeHHH Ha 
CKaHHPY~ll\HX aBTOMaTaX HPD, nocneAY~llleA reoMeTpH4eCKOA peKOH
CTPYK~HH ,o6blTHA H KHHeMaTH4eCKOM $HTe C nOMOll\b~ nporpaMMbl 
ROMEO 

6
• 
7 

• nonHaft He3cjxj)eKTHBHOCTb CHCTeMbl o6pa6oTKH COCTaBH
na 8%. ,[Inf! BKn~4eHHfl co6blTHA B AanbHeAwHA aHanH3 npHMeHFtnHCb 
KPHTepHH HX OT6opa no senH4HHe HeAOCTa~IJ\ero npOAOnbHoro HM
nynbca, KOOPAHHaTe sepwHHbl B3aHMOAeACTBHfl, senH4HHe sepoflTHO
CTH KHHeMaTH4eCKoro $HTa, TO eCTb v.cnonb30BanHCb Te me KPHTe-
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Puc. 2. Pacnpegenettue pa3HOCTU 
nepegaq Hgpy Me~y gBYMH runo
Te3aMU C06bJTUH. 

. 
PHH, 4TO H Anfl npo4ecca AH¢paK-
41JH; 17 B 317' nOAP06HO onHCaHHble 
B' 7 • 

B K --MesoHHoA 3Kcno3H4HH no
TOK 4acTH4 4epes ycTaHOBKY a 
.-50 pas' npeBblWan noTOK 4aCTH4 
Anfl cny4aft 17-Me3oHHoR 3KcnosH-
4HH. 8b1c0Kaft i1H'l"eHCHBHoci-b ny4-
Ka npHBOAHna K TOMY, 4TO B CH
CTeMe ny4KOBblX KaMep /B 30%, cny-
4aes/ 6wno HecKonbKO·TpeKoiny4-
KOBb1x 4acTH4. nporpaMMa nOHCKa · 
sepwHHW B3aHMOAeACTBHfl noo4epeA- · 
HO HCnOnb30Bana KamAblA .TpeK H 
onpeAenFtna ny4WHA no HaH6om,weA 
sepoflTHOCTH $HTa sepw11t-iw AeR-
CTBHfl. 

B HTore nonHoe 41,1cno.3KcriepH
MeHTanbHWX co6~THR peaK4H11 /1/ 
COCTaBHno· 15076. 

8 3KCnepHMeHTe"oTCYTCTBOBana CHCTeMa HAeHTH$HKa4HH Anfl· BTO~ 
PH4HblX 4aCTH4. no3TOMY KamAoe co6blTHe Ha $HHanbHOM DST 6b1no 
npeACTaBneHO ABYMfl KHHeMaTH4eCKHMH rHnoTesaMH, COOTBeTCTBY~IJ\H
MH ABYM B03MO)f{HOCTflM npHCBO~HHfl Mace MK- H M17- OTpH4aTenbHO 
3apflmeHHWM BTOPH4HWMH 4acTH4aMH npH KHHeMaTH4eCKOM $HTe 
/(K-:..ir l -HeOAH03Ha4HOCTb/. 

Ha PHC. 2 npHBeAeHO pacnpeAeneHHe senH4HHW pa3HOCTH KBaA-
paTOB nonepe4HOA nepeAa4H Li,t'=ti-tiI , rAe ti H tii- KBaA-
paTw nonepe4HOA nepeAa4H RAPY AnR nepsoR H BTopoA rHnoTesw 
co6b1THR .cooTeeTCTBeHHO. BHAHO, 4To cpeAHee sHa4eHHe eenH4HHbl 
IAt'I cylJ\eCTBeHHO ~eHbwe 3KcnepHMeHTanbHOR owH6K~ a n~peAa4e. 
CneAOBaTenbHO, KaK caMa eenH4HHa, TaK H ¢opMa AH¢¢epeH4Hanb
Horo Ce4eHHR He 3aBH.CRT OT .Toro, AnR KaKoA H3 ABYX rH.nOTe3 
oHH nony4eHw. . 

npH onpeAeneHHH Ce4eHHR npo4ecca 6blnH HCKn~4eHbl C06blTHR C 
HapyweHHeM TpHrrepa H HCKn~4eHbl ponm1 /OAHH ponn -:-1500 C06bl
THH/, r.qe OWH6Ka B onpeAeneHHH yrna nY4KOBOH 4aCTH4bl. 6b1na co
nocTaBHMa c ero yrnoeoR paCXOAHMOCTb~ /1 MPaA/. 0wH6Ka e onpe
AeneHHH ·noToKa ny4KOBblX K--Me30HOB. COCTaBnRna 2 ,3% . . ,[\H¢¢epeH-
4H~nbHWe ce4eHHR nony4eHw AnR ecex RAeP B o6nacTH Mace . 
1,08 r3B/c2 ;SMK1717~ 1,56 r3B/c 2 H. npHBeAeHbl Ha pHc.3 H 4. 
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np1-1 nocTpoeH1-11-1 AaHHoro· ce4eH1-1.A 6b,lla Y4TeHa nonpaBKa Ha reo

MeTp1-14ecKy,o 3Cl><PeKTl-1BHOCTb per1-1cTpa1.11-11-1 C06b,Tl-1A npo1.1ecca / 1 /. 
H3 3Tl-1X pacnpeAelleH1-1A BHAeH xapaKTepHwA n1-1K B ce4eH1-11-1 np1-1 

Mall~X 3Ha4eHl-1.AX nepeAa4 t', CBOHCTBeHHWH npo1.1etcy KorepeHTHoro 
AHcf>paK1.11-10HHoro o6pa3oaaHl-1.A K1111 Ha .AApax. AaHHb,A n1-1K xopowo 
on1-1cbIBaeTC.R 3KcnoHeH1.11-1allbHOH 3aa1-1c1-1MoCTbi0 Exp(-B•t' ), rAe 
3Ha4eHl-1.A Belll-14"1Hbi i-taKllOHa B nolly4eHbi paBHbiMl-1: -58 ( r3B/c)-2 

All.A Be,. -176 ( r3B/c)-2 All.A Cu, - 250 ( r3B/c) - 2 All.A Ag 1-1 

-320 (r3B/c)-2 All.A Pb, 1-1 coanaAaiOT co 3Ha4eH1-1.AM1-1, nolly4eHHb,Ml-1 
All.A npo1.1ecca 11-A ➔ 17-17-17+ A np1-1 3Hepr1-11-1 40 r3B All.A AaHHbiX 

.RAep 121 , TaK KaK HaKllOH AHcf>cf>epeH1.11-1allbHoro ce4eH1-1.A npo1.1ecca 

AHcf>paK1.11-11-1 oTpamaeT reoMeTp1-14ecKHH pa3Mep .RApa. 
BKllaA HeKorepeHTHbiX co6biTHl/4' COOTBeTCTBYIOU\"1X o6pa3oBaHHIO 

K1111 Ha OTAellbHOM HYKllOHe .RAPa '. 6b,ll nOllY4eH cf>HTHPOBaHHeM AHcf>
cf>epeH1.1HallbHoro ce4eHH.A B o6llaCTl-1 6OllbWl-1X nepeAa4 3aB"1Cl-1MOCTbiO 
Exp(-b-t')l-1 noclleAYIOU\eH 3KCTpanOllRl.ll-1ei1 B O6llaCTb·MaJlbiX nepe
Aa4. nolly4eHo, 4TO 3TOT BKllaA 3aBl-1Cl-1T OT aTOMHOro HoMepa .AApa
MHWeHl-1 1-1 paseH -20% All.A Be 1-1 -1 ,8% All.A Pb. 3Ha4eH1-1e Belll-14"1Hb, 
HaKllOHa b nolly4eHO paBHbiM 12 ( r3B/c)-2 ' 4TO corllaCyeTC.R co 

3Ha4eHl-1eM, nolly4eHHblM B 3Kcnep1-1MeHTe o/s;npoToHe nPl-1 AaHHOH 
3Hepr1-11-1 1,1 All.A AaHHOH o6llaCTl-1 K1111 Mace 8 • 

A1-1cf>cf>epeH1.11-1allbHOe 1-1 HHTerpallbHoe KorepeHTHb,e ce4eH1-1.A 6b,ll1-1 
on1-1caHbI B paMKax MOAem1 MHoroKpaTHoro pacce.AHl-1.A rllay6epa / 4 • 5/ 

aHallor"14HO on1-1caH1-110 All.A npo1.1ecca 311-A1-1cf>paK1.11-11-1 Ha .AApax, pe-

3yllbTaTb, KOToporo 1,1 nOAP06Hoe ~3llomeHl-1e npo1.1eAYPbl on1-1CaHl-1.A 
ce4eHl-1.A ony6llHKoBaHb, a pa6oTe 27. 

MoAellb cOAepm1-1T n.ATb napaMeTpoB: C0 - ce4eH1-1e npo1.1ecca Ha 
HYKlloHe .RAPa npl-1 HylleBOM yrlle, al- OTHOWeH1-1e peallbHOH ~aCTl-1 
aMnlll-1TYAbl K MHl-1MOH (KN)-B3al-1MOAeACTBl-1.A, u l - nOllHOe Ce4eH1-1e 
(KN }B3al-1MOAeHCTBl-1.A, a2 1-1 <72 "1MelOT TOT me cf>1,131,14ecK1-1A · CMbiCll, 

4TO a 1 1,1 (71 ' .TOllbKO All.A HeCTa6"1llbHOro' BHOBb pomAeHHOro co
CTO.AHl-1.A, pacnaAalOU\eroc.A Ha K -17-17+ -Cl,1CTeMy. cf>1-1KCl-1pOBaHHbiMl-1 npl-1 
cf>1-1Te 6b,lll-1: u

1 
= 20,5 M6 1-1 a 1 = 0. On1-1caH1-1e ce4eH1-1.R 6b,llO npo

aeAeHo All.A Bcex .RAep COBMeCTHO np1-1 Tpex cf>l-1KCl-1POBaHHbiX 3Ha4e

Hl-1.AX napaMeTpa a2 : -0,1, 0,0, 0,1. 
TaK KaK pacnpeAelleH1-1e 3Kcnep1-1MeHTallbHoro pa3peweHl-1.A none

peAa4e t' He .ABII.RllOCb rayccoBblM 1-1 3as1-1cello OT 3Ha4eHl-1.A t', TO 
npl-1 on1-1caHl-1"1 3Kcnep1-1MeHTallbHWX AaHHWX TeopeT1-14eCKOe BWpameH1-1e 

.ce4eH1-1.A 1-1HTerp1-1poBalloCb no q. = yt' c cf>YHK1.11-1eA pa3peweH1-1.A B1-1-
Aa Exp(-((q -q0 )/~q ) 2 ) , rte ~q = 17 M3B/c. HHTerp1-1poaaH1-1e 

J. .l .l . .l 10 
npOBOAl-1llOCb no MeTOAY C1-1MnCOHa C TO4HOCTbiO llY4We ~-

np1-1 cf>1-1Te AHcf>cf>epeH1.11-1allbHb,X ce4eH1-1A, KOrAa selll-14"1Ha pa3pewe

Hl-1.A B nonepe4HOH nepeAa4e .RAPY .ABll.RllaCb CB060AHbiM napaMeTpOM' 
HaHlly4wee on1-1caH1-1e 3Kcnep1-1MeHTallbHb,X AaHHwx nolly4eHo np1-1 ~ q.L = 
= 15 M3B/c. 
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Pnc. 5. 3aBHCllMOCTb KorepeHT
Horo ceqeHnH OT aTOMHoro HoMe
pa HApa. 

nony4eHHwe sHa4eHHR napaMeT
poa C0 H a2 npH a2 = 0 paBHbl 

1,41±0,06~~•~ M6/r3B2 H 17,1± 
' +0 0 . 

± 0,1_2:7 M6 COOTBeTCTBeHHO H 

B npe,qenax OWH60KCOBna,qalOT co 
3Ha4eHHRMH, nony4eHHblMH npH 
a 2 = ± 0, 1 • 

B paMKaX HCnonb3YeMoA Mo,qenH 
6wno npoae,qeHo onHcaHHe nonHoro 
KorepeHTHoro o6pasosaHHR K111r
CHCTeM~ Ha R,qpax /pHC. 5/. 

CornacHo npHHRTOMY onpe,qene
HHIO, KorepeHTHaR o6naCTb npo-
4ecca orpaHH4HBaeTCR nonomeHHeM 
nepsoro AH¢paK4HOHHoro MHHHMy

Ma t'* B AHct>ct>epeH4HanbHOM Ce4eHHH. Hs onHCaHHR AH¢¢epeH4Hanb
Horo ce4eHHR ,qnR 3Ha4eHHA t'* nony4eHo 0,04 (r3B/c) 2 ,qnR Be, 
0,02 (r3B/c)2 ,qnR Cu, 0,01 (r3B/c) 2 ,qnR Ag H 0,008 (r3B/c) 2 

,qnR Pb. BKna,q HeKorepeHTHOro Ce4eHHR 6b1n Bbl4TeH H3 3KCnepH
MeHTanbHoro nonHoro ce4eHHR ,qnR ,qaHHblX o6nacTeA nepe,qa4. no-

+0 1 2 
ny4eHHble 3Ha4eHHR napaMeTpOB Co = 1 ,35 ± 0 ,2_0 '15 M6/r3B ' 

. + 1 1 ' ' 
a 2 =.17 '8 ± 0, 3 _z, r:; M6 HaXOARTCR B car naCHH co 3Ha 4eHHRMH' no-
ny4eHHWMH H3 on~taHHR ,qHct>ct>epeH4HanbHWX Ce4eHHA. 

npHae,qeHHWe CTaTHCTH4eCKHe OWH6KH 8 napaMeTpax Co H a2 
COOTBeTCTBYIOT H3MeHeHH~ x 2 Ha e,qHHH4y. CHcTeMaTH4eCKHe OWH6KH 
fiblnH nony4eHbl H3 ct>nYKTya4HA 3Ha4eHHA 3THX napaMeTpOB npH 
onHcaHHH ,qaHHblX' HCKnl04aR no O4epe,qH H3 ,qaHHblX KaKoe-nH6o o,q
HO R,qpo. 

A-saBHCHMOCTb HHTepcenTa ce4eHHR 6wna nony4eHa 3KCTpanonR-
4HeA AH¢¢epeH4HanbHblX ce4eHHA B TO4KY t' = 0. KaK BHAHO H3 
npe,qcTaeneHHblX. Ha pHC. 6 pe3YnbTaTOB' 3Ha4eHHR HHTepcenya 
,qnR pa3HblX R,qep xopowo onHCblBalOTCR 3aBHCHMOCTblO A4/ 3 , 4TO OT
pamaeT CHnbHYIO nepH¢epH4HOCTb npo4ecca H AH¢paK4HOHHblA era 
xapaKTep. 

~s-sa c~xpaHeHHR 4eTHOCTH a npo4ecce HeKorepeHTHoe ce4eHHe 
,qonmHo CTpeMHTbCR K Hynio npH t' ➔ 0 H, KPOMe Toro, Hs-sa 
nPHH4Hna naynH ,qaHHblA aKna,q no,qaaneH ,qnR Manb1x nepe,qa4. no3-
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Pnc. 6. 3aBHCHMOCTb HHTepcenTa 
ceqeHHH OT aTOMHoro HOMepa HApa. 

TOMY HHTepcenT HeKorepeHTHoro 
npo4ecca onpe,qeneH c noMO~blO 
3KCTpanonR4HH HeKorepeHTHoro 
BKna,qa a o6nacTb ManblX nepe,qa4. 
nony4eHHaR 3aBHCHMOCTb A113 He
KOrepeHTHoro ce4eHHR np~ .t'= 0 
no,qTaep>K,qaeT, 4To HeKorepeHT
Hb1A BKJla,q B Ce4eHHe o6ycnoBJleH 
npo4eccoM, npOHCXOAR~HM Ha oT
,qenbHblX HYKllOHax R,qpa. 

napaMeTp C0,KOTOpW~ no CMWC
Jly RBnReTcR ce4eHHeM npo4ecca 
Ha eo,qopo,qe npH t' = 0, He sas1-1-
CHT OT aTOMHoro HOMepa R,qpa. 
no11y4eHHoe 3Ha4eHHe 3Toro napa-

10 MeTpa -1,4 M6/r3B 2 oKasanocb 
MeHbWe 1 ,98 M%1/3B2 ,qnR ao,qo
POAHblX ,qaHHblX S . 

3To OT11H4He, sepoRTHo, 06yc11oa11eHo TeM, 4To ,qnR npo4ecca Ha 
ao,qopo,qe OTHOCHTeJlbHO 60JlbWOA BKJla,q B Ce4eHHe ,qalOT aMnllHTYAbl 
C nepesopoTOM cnHHa' Tor,qa KaK AllR R,qepHblX ,qaHHblX OH npaKTH-
4eCKH OTCYTCTByeT. nony4eHHWe 3KCnepHMeHTallbHWe 3Ha4eHHR Kore
peHTHoro ce4eHHR HCC11e,qyeMoro npo4ecca ,qnR pa3HblX R,qep, a TaK
me aenH4HHa napaMeTpa a 2 cor11acy10TCR co 3Ha4eHHRMH, nony4eHHw
MH a paHee npoae,qeHHOM 1-1cc11e,qosaHHH npo4ecca 311-,qH¢paK4HH Ha 
3THX J'l,qpax H npH ,qaHHOA 3HeprHH, 4TO 06yc11os11eHo npHMepHblM pa
BeHCTBOM ce4eHHA (KN)- H (11N}-esa1-1Mo,qeAcTBHA Ha HYKllOHe npH 
BWCOKHX 3HeprHRX. 

8 3aKJll04eHHe OTMeTHM, 4TO Mance 3Ha4eHH~ BeJlH4HHbl (72 B 
cpaBHeHHH C omH,qaeMblM 3Ha4eHHeM /KaK CYMMbl Ce4eHHA no BCeM 4a
CTH4aM ~oHe4HOA Me3OHHOA CHCTeMw/ HHH4H1-1poaa110 PRA TeopeTH-
4eCKHX 1-1cc11e,qoBaH1-1A / 9 • 10 • 11/. 8 3THX pa6oTaX 6b1no no Ka Sa HO, 4TO 
C!>OPMYllHPOBKa Mo,qen1,1 r11ay6epa, HCnOJlb3yeMaR AllR onpe,qeneHHR ce-
4eHHR B3a HMo,qeACTBHR K -17 -17 +-cHCTeMbl C HYKnOHOM R,qpa, RBJlReTCR 
HenonHoA, TaK KaK He Y4HTWBalOTCR He,qHaroHaJlbHWe nepexo,qw B 
npo4ecce ct>oPMHPOBaHHR KOHe4HOA Krr11-CHCTeMbl npH npoxom,qeHHH 06-
pasoBaHHOA BO B3aHMo,qeACTBHH HecTa6HJlbHOA KBapK-aHTHKBapKoaoA 
CHCTeMbl 4epe3 R,qpo. 

ABTOPbl BblpamalOT 611aro,qapHOCTb BCeM COTPYAHHKaM, npHHHMaB
WHM Y4aCTHe B Ha6ope 3KCnepHMeHTallbHOro MaTepHana H ct>opMHpo
BaHHH JleHTbl CYMMapHblX pe-synbTaTOB. 
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