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HacTOHIUaH pa6oTa HBJIHeTCH t~aCTblO cHcTeMaTHtlecKHX Hccne.n;oaamili: 
imKJil03HBHbiX ·cneKTpOB IniOHOB B H.D;pO-H.D;epHbiX CTOJIKHOBeHHHX, npOBO- . 

. · .n;HMhiX c noMO!UblO .nayxMeTpoaoH: · nponaHoaoH: ny3hlpbKOBOH · :KaMepbi 
· (llllK) JIB3 011JIH, o6rrytieHHOH B nyqKax penHTHBHCTCKHX a.n;ep .n;y6HeHC- . 
·Koro CHHXpOcpa30TpOHa. Pe3yJihTaTbl 3THX HCCJie.IJ;OBaHHH MOryT 6biTb, B qacT
HOCTH, HCllOJib30BaHbl npH onpe.n;eneHHH OnTHManbHbiX ( C 3HepreTHtleCKOH 
TOtiKH 3peHHH) ycrrOBHH reHepl!UHH nyt~KOB ll-Me30HOB .n;rrH npHMeHeHHH 
nocrre~HHX B MlOOHHOM KaTanH3e CHHTe3a rrerKHX H.D;ep/2/ • 

)laHHhiH 3KcnepHMeHT HHHIUmpoaaH pa6oTaMH A.H.lloHoMapeaa H col'
PYAHHKoB131. 3.n;ecb npe.n;CTaBJieHbl Pe3YJibTaTbl H3MepeHHH HHiciil03HBHhi:lC 

. .;neKTpOB TT- -Me30HOB, o6pa3ylOIUHXCH npH B3aHMO.IJ;eHCTBHH H.D;ep .IJ;eHTepHH 

C 3HeprHeH 1,0 H 3,3 r3B Ha HyKJIOH.H a-tlaCTHQ C 3HeprHeH 3,? r3B Ha HYK
JIOH c a.n;paMH yrrrepo.na B nponaHe. llpH oT6ope HeynpyrHx coy.n;apeHHH: Ha
rreTaroiUHX H.D;ep C H.JipaMH yrrrepo.n;a 6binO. npOCMOTpeHO 10 TbiC., 20 TbiC. 
H 25 TbiC. CTepeocpOTOrpaqmH:, COOTBeTCTBeHHO. 

06HapY'f(eHO OKOJIO 1800 B3aHMO.IJ;eHCTBHH .n;eHTPOHOB npH 1 r3B Ha HYK
. rroH c pO)K.IJ;eHHeM rr--Me30HOB (a ocHOBHOM, O.IJ;HHOtlHhiX). BKJia.n; co6biTHH 

c pO)K.IJ;eHHeM .n;ayx rr--Me30HOB cocTaBrrHeT - 2% 141 • llo.n;aarraroman: qacTh 
HX (- 87%) HBJIHeTCH d0-B3aHMO.IJ;eHCTBHHMH. 

HaH:.n;eHo TaK)Ke 6684 dO - H 4949 a 0 -Heynpymx coy.n;apeHHH npH 3Hep
rHH 3,3 r3B Ha HYKJIOH, cpe.D;H KOTOpbiX TT- -Me30Hhl 3aperHCTpHp0BaHbl 

· · B 3484 dO - H B 2901 a0-co6biTHH. BKna.n;· co6biTHH c n ~ 2 3.n;ecb cymecT
.. BeHHO 60Jibiiie H COCTaBJIHeT npHMepHO 20% H 40% COOTBeTCTBeHHO. KOJIH

tleCTBO 3THX B3aHMO.IJ;eHCTBHH npHBe.IJ;eHO C 'yqeTOM npoQe.n;yphi CTaTHCTHtleC~ 
-. /5/ ' 

Koro pa3.n;eneHHH ao.n;opo.n;-yrnepo.D;HhiX co6hiTHH . . 0To6paHHhie co6biTHH. 
H3MepHJIHCb Ha llOJIYaBTOMaTHtleCKHX ycTpOHCTaaX . H o6pa6aThiBanHCb 

Ha 3BM c noMOIULlO nporpaMMhl reoMeTpHtlecKOH peKOHCTpyKQHH rEOIDHT. 
1. llorryt~eHhl 'llOJIHhie HH~l03HBHhie CetleHHH pO)K.IJ;eHHH TT- -Me30HOB, 

KOTOphie paBHhi: 
u_( dO) = (68,9±4,4) M6 npH 1 r3B Ha HYKJIOH, 

u _ (dO) = (240±i5) M6 npH 3,3 r3B Ha HYKJIOH, 
u _ (a 0) = ( 41()±25) M6 npH 3,3 r3B Ha HYKJIOH. 

JlByMepHhie pacnpe.n;eneHH~ TT- -Me30HOB llO nepeMeHHhiM HMllYJihC
yron npHae.n;eHhi B Ta6rr.1, a o.n;HoMepHhie- Ha pHc.l-3. B Ta6rr.2 npe.n;craarre
Hhi cpe.z:u{He 3HatleHHHHMllYJih.Ca fT--Me30HOB <P>, yrrra BhineTa .<0>, KOCH-. 

Hyca yrna .<cos8> H KBa.n;paTa nonepetlHoro HMnyrrbca .<P~> . 

© 06'be,nHHeHHbiH HHCmTyr Jl,llepHbiX HCcne,llOBIIHHif .IJ;y6Ha, 1990 
·-·· .. 
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Jf3 cprumeHHH HHKJJI03HBHbiX ClleKTpOB· H Cpe,n;HHX xapaKTepHCTHK 1T-

Me30HOB MO:>KHO C.IJ;eJiaTb cne,nyromue BbffiO.IJ;bi: 
- C poCTOM 3HeprHH na,nawmeii tJaCTHUbl 3aMeTHO _pacTeT cpe,n;HHH none

petJHbiH HMnynbC 1T--Me~OHOB, a COOTBeTCTByiDmHe HHKJll03HBHbie pacnpe,ne
neHHH CMemawTCH B CTOpOHy 6onbWHX 3HatJeHHH; 

-. npH MeJ_IbWHX 3HeprHHX yrnOBOH cneKTp 1T ":Me30HOB HeCKOnbKO J,I.IHpe; 
- npH CTOnKHOBeHHHX nerKHX penHTHBHCTCKHX a,nep <l:JopMa miKJJI03HB-

HbiX cneKTpoa cna6o 3aBHCHT oT aTOMHoro aeca HaneTawmero a,npa, a cpe.n
HHe xapaKTepH_C~HKR 1T--Me30HOB B npe,nenax 3KCnepHMeHTan~HbiX OWH60K 

cymecTBeHHO He OTniitJaiOTCH; • .J! 

·Ta6nuua 1. )J;ayMepHbie pacnpe,neneHHH "--Me30HOB 
no nepeMeHHbiM HMnynbc - yron 
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- npH H!J.qiu:rb1IOH. ::meprlfH 3,3 r3B' Ha HYKJIOH B pacnpe,o:eneHHH no KBa,o:
paTy nonepeqHoro HMnyJibCa 17~ -Me30HOB OHeTJIHB? BH,O:eH H3JIOM, yKa3hi
BaiOI.UHH Ha BKJiaA BTOpOH 3KCDOHeHTbi C napaMeTpOM HaKJIOHa. OKOJIO 
8+9 (r3B/c)-2 • HaKJIOHhi nepBoii 3KcnoHeiiThi Bo Bcex Tpex cnyqaax 6nH3KH 

. -2 . 
H COCTaBJIHIOT OKOJIO 25+35 (r3B/c) • TaKOe 3HaqeHHe napaMeTpa HaKJIOHa 
MO:if<eT CBH,o:eTeJibCTBOBaTh 0 npeHMyiiJ;eCTBeHHO il-H306apHOM MeXaHH3Me 
o6pa30BaHHH 17--Me30HOB npH 3HeprHH 1 r3B Ha HYI<JIOH. 
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PHc.2. Yrnosoe pacnpe;o;eneHHe 17-·Me3o

HOB ( 0603Ha'leHH.Il CM. Ha pHC.1). 

I 
I:; 

~ 

~ 

10-

~ 10l 
............ 

~· 
~ 

t~t} 

O-O(C 3,3 

•- dC 3,~ 
X- dC 1,0 

+}~ 
t ~ ~ . 

+\+ .. 
tH ~ 
·trtf t 

0 60 120 180 
10 

. ~~~I* I 
I~~~,; 

9x- ' rpa.o: . 

PHc.3. Pacnpe;o;eneHHe no KB;mpaTy no

nepe'IHoro HMnyn&ca 7T-·Me30HOB 

( o603Ha'leHH.Il CM. Ha pHC.l) • 

0 0,2 0.4 0,6 
I . 

Prn-(r3B/c) 2 

Ta6nm.~;a 2. Cpe,o:HHe xapaKTepHCTHKH 11 -Me30HOB 

B3aHMo,o:eiicTBHe <P>, r3B/c .<8>, rpa,o: • .<cos8> 
2 

.<PT>,{r3B/c) 

dC, 1 r3B/N 0,310±0,005 57±1 0,47±0,01 0,043±0,001 

dC , 3,3 r3B/N 0,550±0,020 45±0,5 0,620±0,006 0,090±0,002 

a C, 3,3 r3B/N 0,590±0,020 44±0,5 0,630±0,006 0,096±0,003 

5 



2. lJO]J;p06HO H3Y'laJIHCL HHKJ1103HBHLie cneKTpLI 17- -Me30HOB, pO)K}J;eH
HbiX npH Ha'laJILHOH :meprHH }J;eHTpOHOB 1 r3B, 6onee npe]J;ITOIJTHTenLHOH 
,nJifl MIOOHHOrO KaTaJIH3a I 21 • : 

B 3TOM cny'lae HMnynLCHOe pacnpe]J;eneHHe 17--Me30HOB H3 dC-B3aHMO
]J;eHCTBHH HMeeT MaKCHMyM npu 0,1+0,3 r3B/c. B o6naCTL Prr<:. 700 M3B/c 
nonaAaeT nHIIIL (2,6±0;4)% OT acex 17--Me3oHoa (pnc.1) .11x cneKTp Mo)l(}{o 
npe]J;CTaBHTL B aHaJIHTH'leCKOM BH]J;e: 

1 dN n a p 112 
- -- (--'"--) .• exp[ -{3( -) ] , 
N dP .<P ;.> .<P _> 

11 11 

-.J 

r]J;e 3Ha'leHHfl napaMeTpOB annpOKCHM~HH paBHLI a =6,3±0,2; {3 =15,0±0,5 
(npH x2/cT. cao6o}J;LI =1,5). 

Ha pnc.4 npHB.e]J;eHa 3aBHCHMOCTL cpe]J;Hero HMnynLca OT yrna BLmeTa, 
a Ha puc.5 - 3aBHCHMOCTL cpe]J;Hero yrna BLmeTa OT HMnynLca' 11 --Me3oHa. 

BH]J;HO, 'ITO c pocToM 9 17 - cpe]J;HHH HMnynLc. 3aMeTHo · yMeHLIIIaeTcfl, u, 
COOTBeTCTBeHHO, C. pOCTOM p 17 - yMeHLIIIaeTCfl Cpe]J;HHH yron BLmeTa. 

cHa pHC.6 npHBe]J;eHLI pacnpe]J;eneHHfl no pi i:J.nfl pa3HLIX HHTepBaJIOB 
no PL - npO]J;OnLHOMy HMnynLcy 17- -Me30HOB. 3TH pacnpe]J;eneHHfl TaK)Ke 

MO)KHO annpOKCHMHpOBaTL 3KC~OHeHL(HaJILHOH 3~HCHMOCTLIO, npH'leM na
paMeTp HaKizoHa pacnpe]J;eneHHfl 3aMeTHo yMeHLIIIaeTCfl c pocToM PL. 3aau
CHMOCTL .< p~ :). OT p L npe]J;CTaBneHa Ha pHC. 7. 113 npHBe]J;eHHLIX ]J;aHHLIX 
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PT (r:tB/c) 

PHc.6. PacnpeneneHHe 
2 

no P T ,!I;Jifl pll3H&Ix. HHTepsanoB 

BeJIH'Il!Hbi nponon&Horo HMnyn&ca 11-·Me3oHoB npH Td= 

= 1 r:~B/HyKJIOH. 

BH]J;HO, 'ITO }J;H<l><i>epeHL(HaJILHOe cetJeHHe pO)K}J;eHHfl 11 --Me30HOB He· MO)KeT 

6LITL npe]J;cTaaneHo a <l>aKTOpH30BaHHOH <PopMe no nepeMeHHbiM PL H PT. 
3. lJOCKOnLKY fi]J;pO-CHapfi]J; . B3aHMO]J;eHCTByeT ·B. npOnaHOBOH- KaMepe 

c fi]J;paMH yrnepo]J;a H npOTOHaMH BO]J;OpO]J;a, npH Td = 1 r3B cnel.(HaJILHO HC
cne]J;OBaJIOCL BnHfiHHe npHMeCH "BO]J;OpO]J;HbiX" C06biTHH Ha nonyqe~bie 
cneKTpbi. Bbi]J;enflnHCL "ao]J;opo]J;ono]J;o6HLie" co6LITHfl (Ha ao]J;opo]J;e u KBa-
3Hcao6o]J;HhiX npoToHax fi]J;pa · yrnepo]J;a) u "yrnepo]J;Hbie" co6LITHfl. K ''ao

AOpo]J;ono}J;o6HbiM" OTHOCHnHCL C06biTHfl1 YAOBneTBOpfiiOIUHe cne]J;YIQIUHM 
ycnOBHfiM: a) OTCYTCTBYIOT neTfiiUHe Ha3a}J; npOTOHbi; 6) IJHcnO ny'leH ... 

0 h =4 (T.K.-CeiJeHHe po)K}J;eHHfl 6onee O]J;HOrO IT--Me30HaB dC·B3aHMO]J;eH
CT'i3HfiX npH ]J;aHHOH 3HeprHH He3Ha'lHTenLHO) ; B) IJHCnO MaJI03HeprHIJHbiX . 

npoToHoB (PP .< 200 M3B/c) - ae 6onee O]J;Horo. TaKHX co6biTHH oKa3anoct 
OKOnO 30%, H3 KOTOpbiX 13% CO- · ·. . . · __ ,..... .,. 

. OTBeTCTBYIOT B3aHMO]J;eHCTBHfiM . ~ .. 

Ha 'ao]J;opo]J;e 141 , a 17% - Ha KBa
; 3HCB060]J;HbiX npOTOHax. fi]J;pa yr
nepo]J;a. OcTaJILHbie 70% oTHece
Hbi K co6LITHfiM ''yrnepo]J;Horo" 
THna~ 11MnynLCHbie H · yrnOBbie 

pacnpe]J;eneHHfl " - -Me30HOB 

2 
PHc.7. 3asHCHMOCTb <P T >. 
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P , r3B/c 9 , rpM 
PHc.B. CpromeHHe HMnyJibCHbiX H yrnoBbiX 1 pacnpep;e.lleHHH 17 --Me3o· 

HOB npH Td = 1 r3B/HyKJ10H B. "sop;opop;onop;o6HbiX" ( 0) H "yrnepOAHbiX" 

(•-) B38HMO)J;eHCTBHHX. 

B "BO)J.OpO)J.OnO)J.06HbiX" ("H") li "yrnepO)J.OnO)J.06HhiX" ("C") C06biTHHX 
cpaBHHB310TCH Ha pnc.8. B npe)J.enax 3KcnepnMeHTanhHhiX norpemHocTeii 
pacnpe)J.eneHHH 3aMeTHO He pa3nHti310TCH. B qacTHOCTH, cpeAHHHHMnynhc 11-

Me30HOB B "yrnepO)J.HhiX" co6h~THHX <Pan:> = (0,299±0,006) r3B/c, 
a B "BO)J.OpO)J.OnO)J.06H.hiX" .<P17- > = (0,322±0,010) r3B/c. Mbl C'IHTaeM, 
'ITO 3TO He60nbiDOe pa3nHtiHe MO:>KeT 6biTb 061>HCHeHO BTOpHtiHhiMH B3aHMO

)J.eHCTBHHMH B H)J.pe yrnepo)J.a. 
Yl3 CKa3aHHOrO MO:>KHO C)J.enaTb BhiBO)J. 0 cna60M BllliHHHH npHMeCH 

"BO)J.OpO)J.HhiX" C06hiTHll Ha npHBe)J.eHHhie Ha pnc.1-7 xapaKTepHCTHKH 17--Me-
30HOB, pO)I()J.eHHhiX B dC-B3aHMO)J.eHCTBHHX npH ~ ~1 r3B. 

4. Ilo Mepe HaKonneHHH 3KcnepnMeHTanbHoro MaTepnana no HAPO-H)J.ep
r .11 B3aHMOAeiicTBHHM, 3aperncTpnpoBaHHhiM c noMOIIU>IO 2 M nponaHOBOH 
ny3hlpbKOBOll KaMephl nB3 OMJ:U:I, Ha nepe)J.Hllll nnaH Bhl)J.BHraeTCH npo6ne
Ma o6o6meHHH li TeOpeTHtieCKOll HHTepnpeTa.QHH nonytieHHhiX pe3yllbTaTOB . 

. B nocneAyiOIUHX pa6oTax Mhi HaMepeHhi, B qacTHOCTH, npoBepHTh pactieThi 
)J.y6HeHCKOll BepCHH KaCKa)J.HOll MO)J.enH /S/ li MO)J.enll KBapK-rniOOHHhiX 

·cTpYH_/?/, KOTOpbie YAOBnernopmenhHO OnHChiB310T 3KCnepnMeHT npH Ha
tianbHhiX 3HeprHHX HecKOllhKO r3B Ha HyKnOH. 

ABTOphi rny6o:Ko . npH3HaTenhHhi A.H.3y6apeBy, H.A.Kop:>KeBy, 
H.A.CMnpHoBy n B.Il.CoKonoBy 3a nonyt~eHne cTepeo¢'oTorpaqmii npn o6ny

. tieHHH HY3blpbKOBOll KaMepbl. 
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