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B. A flHKOKCKIlii

3JIEKTPOHHO-KOJIEEATEJIblIAfl PEJ1AKC AIJI1fl MOJIEKl Jl 
0 , ( 6 ' 2 / ,  r  — 1.2) B CTOJIKHOBEHMflX C 0 3 0 H0 M. 

MOJIEKyJIAMH H ATOMAMH KHCJIOPOflA
B  T J ie io iu e M  p a 3 p n f l e  n oc 'T O H H H oro  t o k s  b  K H c a o p o a e  H a ocH O B e n 3 M epv  

HMH K o n p e H T p a u H ii  n p o M e w y T O H H H x  3 JieK TponH o-K O Ji<M >aTejibH o-B 0 3 f>y>Knen 
HbIX KOMlIOHeHT HCCJieflOBaH M6 XBHH3 M Iie p e fla H H  B B ep rU B  B0 3 6 y>KJieHHH
0 ( 1D)-*-02(6’2„+, i’=2)-»-02(i>, !’=!)-► Oj(6. u= 0)—0 2la'Ae). IlpeAJiowea-
HhlH M6X3HH3M pejiaKCaiJKH y«OBHeTBOpHTejIbHO 06T,HCHaeT aTMOCÔ epnwe H3 
MepeHHH 0-(fe, t>= 1.2) iia BMCOTax //= 1 0 0 —150 km b H3BecTUbie aaoopaiop- 
huc aKcnepHMBHTu. BKjnoHaa napapoKC anoMajibHoro aaceacHim U2(«) u 
G»(6) b paGoTax rpyimw fpejinca. B HHTepBaae TeMnepaTyp ra3a 7’= 3 4 0 -  
445 K onpeneacHbi K0HCTaHTbi ckopocth papa upoueccoB KojieoaTejibHOM pe-
aaK C a ilH H  KHCXOpOfla, B TOM 'IH C Jie B n e p B b lf  H3 M ep eH b l KOHCTaHTbl CKOpOCTII
npoueccoB 0 2(fc, u= 2)+ 0r»202(a), &*= (3,15*0,78)-10-12 cm3/c; ()2(&, v—
—-2)+0s-»-02(6. i,=  1)+03. fc2s=  (2,9± 1,2)■ IQ"10 cm’/c; Ot (b, t> = 2 )+ 0 -0 2(&. 
i’C 1) +0, k2' =  ( 1,07x0,65) lO"1'- cms/c.

B 1986 r. b [1] 6hjih onvGjiHKOBaHH cneKTpu hojioc 0 2, nojiyncHHbie na 
HaKJioHHUX Tpaccax c 6opTa «CneiicJiaf>-l». B AneBHOM nanyneHmi aTMoc<f>e- 
ipw H.lMepeHbl HHTeHCHBHOCTH /*(»', v")  TTepCXOflOB 0 2( b'2.g+, l /  — X' Zf - , v" )  
AHH v ’ 0  l>"=0— 5, npHHCM Ha BHCOTe 77^150 KM OTHOHieHHe HHTeHCHBHOCVeil
3MHCCHH 7 ,,( l .l) /7 6(0 ,0 )= 0 ,8 0 —0.86 h 7 (,(2 ,2 )//» (0 ,0 )= 0 ,06—0,33 6u.no aHo- 
MajibHO BbicoKHM n o  cpaBHCHiiio c npeflCKa3HBaeMbiM b npennoJiowenHii jio- KaaLHoro TepMOAHHaMHuecKoro paBHOBecHH (JITP), hto yKaauBaeT Ha xh- 
MHHecKHH MexaHiiaM 3acejieHHH ypoBHPH 0 2(6’2*+, v). fla .iee b a-roii pa6oTe 
oyflyT Hcnojib3QBaHbi coKpameHiiue oooaHaneHHH ypoBHeii: 0 2(&, v) =

•onepnpyH H3BecTHbiMn Ha AaHHbiH momcht KOHCTairraMH ci:opocT« upoueccoB 
TymeHHH 0 2{b, v ) + O 2- * k 02— ‘410 “ ”  cm3/ c h fr,2=*2,2* 10—11 cms/ c cootbptct-
BeHHO flJIH V= () H 1 ( h HHxHRH HHJIBKC COOTBBTCTByeT 17, BepXHHH HIIACKC HpH
k yKa3WBaeT Ha thit Tymameii komiioHehtbi: «1» — ()( JP ) . «2» — 0 2, «3» — 
0 3) ,  nojiyHHJiH h  ( 4. 1) / 7b (0,0 ) = 0.25, t. e. b 3,5 paaa MeHbiue aKciiepuMen 
TajibHoro 3HaneHHH. KpoMe 3Toro aKcnepHMenTa cooGmaaocb o Aayx nmibiT- 
Kax H3M6pHTb KOHUeHTpaAHH A6t= [ 0 2(6, V) ] BO BpeMH nO.lHpHUX CiiHHHH 
Ha oojiee hh3Khx BbicoTax [3. 4]. OTHocHTeJibHaa aaceAeHdocrb KOjieoaTeJib- 
hhx ypoBHea 0 2( 6, v) b othx ancnepaMeHTax npeACTaBjiena b xauA. 1. 
tn ep ex o aa  ot HHTencHBHOCTeH 3mhcciih k KOHHeHTpapHHM N bv acnoA b30Banb: 
BepOHTHOCTH OIITHHeCKHX nepeXOflOB, paCCHHTaHUbie B ripHJlOJKeHHU.

B TeopeTHHeCKHX MOAGJIHX aTMOĈ epHUX 3MHCCHM KHCJIOPOAH AJIH B03- 
GyHv'AeiHH 0 2(b. v>2)  npeAJiarajiacb pa3J!HHHwe nponeccu. ho r [ 1] otmo- 
naeTCH, hto cyMMapnbie hhtshchbhocth  76( i ; > 2) / / s ( y ^ - '2) < 0,08 b chckt 
pa.ibHOM HHTepBaae X^800  h m . B o BpeMH nojiffpHwx chhhhh  3to oTHoujcHin; 
< 0,03 [4 ] , no3TOMy b AaJibHennieM aKpeHTHpyeM BHHMaime Ha KHHeTiiKe 
3aceJieHHocTeH ypoBHeii c v^2.  IIo MHeHHio GojibmHHCTBa HccneAOBaTejieii:, 
AJiH BoaoywAeHHH 0 2(fe, v < 2 )  b aTMoc^epe AocTaTOHHo OAHoro nponecca c
«OHCT£CHTOH CKOpoCTH k D:

0('D) +  0 2

—>■ 0 2 (6, 2) -f o — 0,0038 aB ( £ m ), 
0 2 (b, 1) +  O +  0,1669 aB (BDl), 

—  0 2 (b, 0) +  O +  0,3411 aB (Bm), 
—*• 0 2 (a, v) +  O - f  £E (Bo„),

(1)
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rge BDi — KBaHTOcue emxojm cooTBeTCTByron̂ Hx KBHajioB (1). npiineM 
+ B Dt+ B D<,-trB na= i .  Bonpoc o 3HaieHHi. B d,  uiteex 20-neTHiojo hctodhio. npi:- 
MeM ero BejnraiHa iioctohhho yiieHbinajiacb: >0,99 b 1968 r. [ 10]. 0,33 b 
1971 r. [11]. 0.23 b 1978 r. [9], < 0 ,05  a 1984 r. [12]. HeooxoaHxio noa- 
HepKHyTL. hto 3a 3JH ro^M coB©pineHCTByioipftHCH TexHDKa JiaftonaTepnoro 
3KcnepnMeHTa «Hay«in.nacb» perncTpapoBaTi, ajieKTpoHHo-KnjieGaTeabao- 
Bosfiy/KfleHHBie npoflyirru b npopecce obicTpoii Ko.ieuaTeaj.Hoii peaaucaumj. 
B03MOHIHO II03TOMY poCT BejITTTOHH D m + B D,+ B D<i Har.IHlHO OTpaiKaeT HOCTil-
BieeiiH 3KcnepHMeHTaTopoB. B [2, 9] oTCTaHBaeTCH toikh speHiiK. hto b (1) 
b ochobhom ofipaayiOTCH O2(fc, v <  1) c # di=0.30 h B d«=0.42. npiiiew bmcot- 
Hoe pacnpeaeaeHHe Nbl(B)  h Nbi(H) b nojmpHOM chhhhh 4>op.MiipyexcH uo;i 
BosAeiicTBHeM npeanoJiOHorreabHo owcTpoH peaimnn 0 2(ft. 2)4-0-*- c A*_‘ =  
=3-10~‘‘ cm3/c. HpoTHBonojio>KHaH TOBKa 3peHHK bhic Kanawa eine b 1969 r. 
[13], rae oTMiuien pe30HaHCHbiH xapairrep nepejaiH aHeprnn BoaoyvKieiiHH 
O ( lD)  Mo-ieKVJie 0 2(ft, 2) c B Dz~  1. TaiuiM ofipa30M, Bjnpoc c pacnpe^e.ie- 
HiieM Kojie6axeabno-B036yH{fleHHbix npoayKTOB b (1) ocTaeTcn otkpmthm.

ToJifaKO b opHoii paOoTfc [6] iiccjieaoBajicH Mexanim: Ko.ieoaTejibuoii pe- 
jiaKcapnn Mo.ieKyji 0 2(ft, 2), Koropwe Boe6y7Kflajmcb b npoTOHHOM pa3paae 
b KBa3upe30HaHCH0M npopecce:

C2(a)' +  0 2 ( a ) ^ 0 2(6,2) +  0 2 — 0,017 aB (2)
c Bo5=0,64. ABTopaw yaa.iocb H3MepHTb KOHCxaHTbi cKopocTeii npoueccoB

O. (ft,2) -j- 0 2 X  0„ (ft, v <  2) +  0 2,

0 .  (ft, 1) +- 0 -  0 2 (ft, 0) +  O.,

ho npn 3tom pojib oopaTHoro npopecca (2) c KOHCTaHToii ckopocth kt. ho yu;- 
TbiBH.:aci.. Hii3KaH aaceaenHocTb Nb, b 3tom CKcnepiiMeHTe fibi.ia o&bHCBeHa 
uaaetbKOH bcjihhdhoh £?«,<0.04. Ochobhue peayjibTaTM Bcex H3BecTHbix .ia- 
OopaTopHbix h aTHoc^epHUX nccJiefloaaHmi khucthkii BC36y*KaeBH£ix Mo.ie- 
kvji 0 ,(6 , v) Aaabi b raG.i. 1

BnpaMvio k paccMOTpeHHhiM Bbirne Bonpocau npnMbiKaex He pemeuuaH ao 
cnx nop npoGaeua «nepeKanKn». B [14, 15] 6uao oGHapyHteHo. hto b KBaan- 
HMnyjifaCHOM pa3p«ae ke‘ — Koa ĵcpnmieHT BoaoyjKueHUH ypoBHeii 0 :(ft. 0) ii 
0 2(a, 0) 3JieKTponHbiM yuapoM e + 0 :-*- 6.1jI30k k noanoMy A:"0'1— Koaifapi;- 
piieHTy BosovHipeHHH Bcex BbimejieiKainiix ypoBnea MoaeKy.ibi 0 2(/l. c. A . B ) . 
B cbok> oiepepb b T.ieiomeJi pa3paae mm ooHapyaniau. tto anepnin a.ieKTpo 
hob. 3aTpaieHHaH Ha B03oy:«aeHiie ypoBHi B*ZU~ (nopor A£'=7,0 nB;. na^T 
b more Ha B036yH,peHHe vpoBHH a'Ag (A £=0.98 aB), npmeM Ea KaHijibiTi 
aTOM O('D)  o5pa3veTCH npnojiHSHTe.iLHo iBe Mo.ieicy.ibi 0 ; (a). riionymue 
b ^HcjMjtyanoHHoii 30He [16]. B 0T.iirqne ot [14, 15] b cTauuoHapHMx yc;i<>- 
bhhx Hamero yKcnepiiMeHTa mojkho KOHTpoaflpoBaTb coaep/«aHHP 0 ( SfJ) h 0 S. 
KOTopbie 3(J)(J>eKTHBHM b KojieoaTe.ibHoii penaKcaniiH, noaxoMX7 b jaHiioii pa- 
6oTe oyayT peiuaibcn c.ieflyfomHe 3a^ann: a; onpeaejieHiTe KoncxaH? ckopo­
cth pejiaKcanun 0 2(ft, r = l ,  2) b CTO.iKHOBeHHHX c 0 ( 3P) .  0 2 n 0 2; o) boc- 
CTaHoBlernie npomeh<ytorhhx 3Tanos nponecca <inepeKa*iKii»

il3-3a BbicoKoro coflepHiaEHB aTOMapHoro KHcjiopoaa ycJiOBHn nauier- 
OKcnepuMenTa 6jih3Kh k ycjiobhhm b aBpopajibHoii noHoc(bepe (rao.i. 1).

3KCIIEPH MEHTAJlbHblE JIAHHUL

IloApooHoe onncaHMe 3KcnepHMeHTa.ibHoii ycTanoBKH pano b pnae pafioi 
[16. 17], noaTOMy ocxanoBUiicH To.ibKo aa HanGoaee Ba:-KHUX MOMenxax. 
B HH.iHHapiniecnoH pa3pnaHon Tpyone (paflHycoM B —3 cm; H3 MconuaeHo- 
Boro cTeK.ia ncc.iepoBa/iH njia3My CTanHOHapHoro Taeiomero paapa^a eoctohh- 
Horo Tona b hhctom KHCJiopoae. CoflepacaHHe npiuieceii KoHTpo;inpoBa.ic 
caeicrpocKomniecKH ( < 3 1 0 - i %). B npnoceBOH oG.xacTH paapn^a usMepeHbi
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KCHueHTpaijini 0 2(n, 0), 0 2(6. 0), 0 ('D). 0('S),  0 ,. aaeKTpoHoB, dojiotkh- ‘ 
re.TbUbix bohob, a TaKwe nanpu/KennocTb npoflOJibHoro aaenTpHnecKoro dojih 
h TexmepaTypa ra3a T (18). B [16, 17 J onpeAejieHbi cpeAHHe aneprun hohob 
h ajieKTpojioB ii KonnenTpauHB f ){JP ). Bee flaniibre onyojiHKoaaHbi b bhac 
Tao/nip b  rpacjwKOB ajih AaBJieHwii rasa p —0 ,1—8,4 Topp h tokob paapnaa 
7 = 5 0 —150 mA.

Gnemiajibiio aaa flaHiioii paGoTbi Gbijim npoBefleHbi H3MepeHHH cTanHOHap- 
hhx KOHiieHTpauHii 0 .(6 , 2) ii 0 .(6 , 1). B BKcuepHMenTe Hcnojib30baHW mo- 
noxpoMaiop MCU,-1, i|>oToyMHo>KMTeab cfr3y-79, ajieKTpoMPTpiPiecKHH ycn- 
juiTejib B7-30 a caMonutuyipnH noTeniuioMeTp 11306. Ha pnc. 1 noKa3aH th- 
miHHUH cneKTp aMHccmi aTMocifiepnoii nojiocw Atm (0—0) 0 2(6, v ’=0-*-X,  
7/  = 0 )  c neHTpoM npu >.—762 hm, chhthh hbmii b pa3pH«e. B [19] noKa3a- 
ho, hto 3HaMemiH iiuTt'BCHBuucTeii BpamaTejibHbix jihhhh P -BeTBH Atm (0—0) 
0 2 C BblCOKOH TOBHOCTbH) (< 3% ) COOTBeTCTByiOT padipeUeJIeHlIIO BojIbUM«Ha
AJifl BpaipaTe^bHbix HiiceJi / < 24. 3 to iioubojihjio onpeACJiHTb BpamaTejibHyio 
TeMiiepaTypy 7’>. Hpn / > 24, m u, cooTBeTCTBemio, npn >.>768,6 hm 11a cneKTp 
Atm(0—0) HaKJiaflbiBaeTCH cueKrp A t m (1 —1) 0 .(6 , w'=l-*-X, ?>"=1). Me- 
toa onpeflejieumi Nb, aaiojjoma jic h b BbiniiTauuu 03 aMiiccHOHHoro cneKTpa 0 2 
b iiHTcpBaJie 759—771 iim MOAOjibiioro ciieKTpa Atm (0—0), nocTpoeHHoro c 
ynoTuM H3MepoHHoro 3RaH(‘HiiH Tt (noKasan cnjioiiiHoii jniHHeii iia pnc. 1). 
PaanocTb, noKaaatiaan urrpijxoBoix jiiimieii. hbj’hctcii hhtciichhh<)cti,iu R-w t - 
bh nojiocbi Atm (1 — 1) O.. Onpeaeaeinit* T„ nocTpoeHHe Moflejibiioro cneKTpa 
Atm (0—0), nojiyneHiie paaHocTKoro cneKTpa h onpeaejienHe OTiiocin-ejibHOH
aacejieHHOCTH Nb,INb0= A o0Ib{ 1,1 ) l ( A t,Ib(0 ,0)) obuth ajiropHTMuanpoBaHH c 
noMonibio 3BM. 3Ha’ieHHH .4*0= 8 .5  10_! c-1, A ,,= 7-10“2 c_1 (cm. IIpHjio>Ke- 
Hiie). riorpeumocTb oinicaHiioii mptoaiikii ne npeBbiinajia 30% (pnc. 1). 
AGcoJiKmian rpaftynpoBKa cuein panbnbix n.-mepennii npoBOAiiaacb no MeTo- 
AHKe [20). TuriHMHbie suaneuiiH HHTenciiBHocTeii /*, (1,1) =-(6—10) • 1()_# Bt/ 
/cms h /fc(0,0) =  (2—3) 10_,i Bt/’cm*. ll3MepeHHbie 3HaHennn N bi p &h m  Ha

TOKa t= 100 11 150 mA h Hji»<e 3J1H i— 100 mA:
p. l  opp 0,18 0.25 0,32 0,39 0,50 0,60
A «-10**, CM-3 13,5 8.2 5,3 4,6 3,2 3,0
Am-IO’2, CM̂ 3 1.2 1,4 1.5 1,6 1.6 1.8
p, Topn 1,0 1.2 1.4 1,6 1,8 2,0
At, 10'*, CM-3 2,6 3,3 4.1 5,0 5,1 4,2

Ha pnc. 3 noica3a«a THimnnaH aaniicb najiyneHiiH pa3pnfla 0 2 b cneKT- 
pajn.iiou oGjiacm 621—636 hm, noJiyneHHaa b abhiioh paGoTe. Ha cneKTpe 
MfleHTiiq[)m(iipoBaHbi cJieAyiorniie ocoGpiihocth: 1 — a=625.7 hm. O. (.432 u+, 
t /= 0 —a'A„ i?"=8); 2 -> .=628,G  hm. 0 2(6’2 ,+, t/ = 2— r"—0); 3 -  
X=630 hm. 0 ( 1Z>-*-3/ >); 4 -  A=632,4 hm, 0 2(A:'jAu, y '= 0 -* 6 'S /,  n"=4); 
5  — A= 634 ,9 hm. 0 .( /4 /  Au. t =0-* AFjSf_. l?"=13): 6 — >.=634,3 hm, ah 
MO.TbHas 3MHCCUH. oGpeayK^aiJCH u npopecce 0 2(a)-l"0.(a)-^202(A')+/iv. 
HHTepecyioiijan uac caaGaa Atm(2—0) O. npu >.=628,6 hm mctko iifleHTH* 
t̂iimipyeTCH b cneKTpe iipji AaBjreHjinx />=0,2—2.5 Topp n cTanoBiiTcn He- 

AaaanHHMoii na 4»OHe myMOB npn p>2.5  Topp. Hpn p < 0,2 Topp Atm (2—0)
Z2 IIOpeKpbIBaeTCH IlHTPHClIBHbIMII nOJlOCOI) O. (A, 7? = 0 -^ a , v "= 8 )  H JlHHIieH 
.\= 6 3 0  hm Q('D-+3P ) . Hpii aGco.TKiTHoii rpa^ynpoBKe HiiTenciiBHocTii nojiocw 

(2,0) b KanecTBe cjinna HCiioabHonaiibi nacTii cneKTpa b HHTepBajiax 633— 
7 34 u 623—624 hm. Bejiiinnua (2.0) =  (2— 6) • 10-1C Bt/c.m3. BHaneHnn ot-
rociiTc.ibnon aacejieHHOCTH N bJ N bll 11 laumenTpamni Nbl= l b(2,0)/A2b, rae  
A 2o= 3,2 10-4 c~‘ 113 npujroaceHHH, npejicTau.'ieHbi Ha pnc. 2, 4 11 Bbiuie. llo - 
rpeuiuocTb onpeAe-iOHiiH R’b2 oniicaiiiibiM motoaom Gbuia ne xyJKe 40% . 3a-
BUCHMOCTb OT TOKH pa3p«AB AOCTOBejHIO JOKa iaTb HC VAaJIOCb.

FineABapmejii>nwn anajuia 3aB;icUMocTei; KomieHTpannii Bo3oy>i<ueHHbix 
KOMiioHeHT ot AaiuieuHH rasa  noaeojuieT nwcKaaaTf, uecKo.TbKo cy>KAeHHH. 
Bo-nepBbix, aaBiicHMocTii A*.(p) 11 nD(p) — [ 0 ( ’/>) ] npu p = 0 .2—2,5 Topp 
hmck)t aHajiorHHnyio 4»opMV. 3 to no3BOJi«eT caeaaTb BbiBoa o AOMininpoBaHOH 
peaKUHH (1) b oopa30BaHUH 0 .(6 , 2). B cboio onepeAb «naaTo» A6. b HHTep-



lq(N. cm’3)

P hc. 2
P hc. 1. 3anHch cneKTpa Atm (0 -0 )0 2 b paapajie, cnKonmaH jihhhh -  Mopeai-Hwii cne.crn. 
nrrpBXOBafl Ba Bpcaaa — paccaHTHHHHfl hhtgkchbhoctl A-seTBH Atm (1 —1) 0 2 b tov ‘K*-

MacnrraGe
P hc. 2. HaMepeHnue Ha oca pa3pH3Hoii TpyOioi KOHpeHTpapun: O  -  Os(«), A - O ( ’P ), 
v ~ 0 2(b, 0), X - 0 2(6, 1) ( • - * - 1 5 0  mA ), 0 - 0 2(fc, 2), D -O c , m - O ( ' O )  i =  
=  100 mA. Tohkh -  sKcDepiiMOHT, cnaomBbie npaMwe -  annpoKCHMapHa HSMepeHHBix aua-

aeaJiii (cm. Ta6ji. 2)
P hc. 3. 3 mhcchh paapaaa b ofiaacm  621-636 hm (pacnui4>ponKa b TeKcrc)
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Nb\)

P hc. 5

jk

H, KM

Phc. 6 *

Phc. 4. OTHOc»re;ibHbie 
3aceneHHOCTH: 1 - Nbt/
/N n , 2 -  N n  INtt. Tohkh — 
jitcnepuMUHT, cnjiomubic 
.ihhhh -  pacneT c ncuojib- 
30B8HDCM peayflbTaTOB 

AaHiioii paooTbi

Phc. 5. Baox-cxena aaen- 
rpoHHO - KOJie6aTejibHoii 
pejiaKcapHH 0 2(b. i><2)
B KDWIO'pOflHOii aTMOC(j)3- 

pe

P hc. 6. Oth ocht g ji a h hi e 
3ace.ieHFoc.Tii b aeMHoii 
aTMoc^epe: 7 -- Nbi!Nbn.
7' -  Nbl/NM. CnjiouiHhie 
jliniHH — pacieT (flaHHaa 
paCoTa), nrrpHXH -  skchc- 
PHMCht: 2. 2' -  [3], 3, 3' -  

[4], 4 .4  -  [1]

Bajie p = 0 ,9— 2,5 Topp «oTcjie>Keno» b nmpuuoM MaKcHMVMe (V0(p) =  [0 2(a )] .TaKHll 00pa30M. nO-BH^HMOMy, MOJKHO TOBOpilTb O nepBOM «np«MOM» Ha6jIK)- 
.nemm 3<|)4>eKTa nepeKa^Kn BHeprau:

0 2 (b, 2) +  0 2 - X  2 0 . (a, 0). (2a)

floMHHupoBaHHe oopaiHoro Kasajia (2a) Haa jiphmmm b peanunH (2) npo-
HC.VOflHT B CBH3H C 3(J>(J>9KTHBHbIM CTOKOM o6pa3yK>WH\CH MOJieKy.1! O i(a) B
pe3yjibTaTe jpi(i)(j>y3nH k  cTeHKaM pa3pjiflH(>H rpyGun, a c pocTow sasjieuHH 
H3-3a B03pacTajomeii pojm npouecca

0 2(a) + 0 - -*-03+e,
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KaK 3to noK33aHo b [16, 21, 22], Bo-BTopux, npoflCHHeTCH npoHcxoHtfleHHe 
«aHOMaabHoro» npoBaaa b npo^HJie Na npH p » 2 Topp, ooHapy>KeHHoro iiawn 
b [23, 16] (puc. 2). Ero nojioMtenHe'b ranajie jjaB-ieHiiii «cHHxpoHH3upoBaHo» 
c HHKaMH Nbi it- n,. HanSoaee BeponTHoe o6i»HCHeHHe 3aKjno«iaeTCH b tom, 
hto 6bicxpbiii nponecc 0•(£>, 2 )+ 0 -* -02(0, 1)4-0, c oahoh cxopoHbi, npnboaht 
k pocTy 3acejieHHocTn Nbt, a c npyrok — b stom HHTepnajie aaBBenuii ra3a 
KOHKypnpyeT no ;+<[>{}){• kthbbocth rnoeJiH 0*(6, 2) c peaKiTneii (2a). Bosee 
HarjiHflHO pe3Koe oTJiHMiie Nb2{p) ot Nbl (p) bhaho Ha puc. 4, rae npoBepeHO 
cpaBHeHiie oiihthbix SHaneHHH oTHOCHTejibHwx aaceaeHHocTeii Nbr/Nb„ c pac- 
cHHTaHHbiMii k ;iaHHoii pa6oTe (cm. UDHce). B-TpeTbHx, oopamaeT Ha cefoi 
BHHMaHHe eipe oaho HHrepecHoe cbohctbo n3Mepennbix KoimeHTpannii. Eojib- 
niHHCTBO aiCTHBIIblX KOMIlOHeHT IIMeiOT TpH HGTKO pa3JIHHHMbie ofi.’iaCTII B
niKaae aaBaeHiiii p, Topp: 0,2—0.6; 0.8—2: 3—8. IIpHHiiHa «corjiacoBaHHoro» 
H3MGHcniiH noBeaeuiifl peJiaKcupyiomHX komhohbht ciinaatia c aoMiiuiipoaa- 
HHeM b 3thx oOjiacTH.v AaBJieniiii pa3jiH*nibix TnnoB Tymamnx iipmeccoii. 
Tan, npir p<0,7  Topp hgt osoHa h BaHvHa. au4)([)y3IIfl' 0 2(b, v ) ; npn p = 0,8— 
2 Topp pe3K0 yciiaiiaaeTCH pojib aTOMapHoro KHCJiopoaa; npn p > 2 Topp. 
oneBHaHO, aoMHHiipyeT o3oh. B Taoji. 2 a&hh annpoKCHMapun 3aBHciiMorreK 
KOHpeHTpapnH N62, Nbt< Nbo, N„, na, n», nD u N or aaBJieHHH ra3a b bhab ctg- 
nennwx 4>yHKi(HH Biiaa N = d p m b aeyx HHTepBajiax p = 0 ,2—0,6 ii 0.8—2 Topp. 
TpatJmKH 3thx annpoKcuMaiiHH Ha puc. 2 a®HW cnaonrabiMii .thhhhmh. T oh- 
HocTb noaoopa d h m MeToaoM HaitMeHbmnx KBaapaTOB 6buia He xya<e 20%. 
3 th napaMeTpw nonaaoOHTCH Hii>Ke ann aHannaa MeToaoM xapaKTepHbix aa- 
BHCHMocxeu ot aaBjieunn ra3a cacTeMbi laineTH'iecKHx ypaBHeHuii

dNtldl~P<-N<Q<, i = l ,  2, 3, 4, (3)

rae iVf—Ar62, Nbl, Nbb, N„; Pi, cm~3 c~‘ — cyMMa oft’beMHbix cKopocTeii npopeccoB 
o6pa30BaHHH h Q{, c~‘ — cyMMa BepoHTHocTen rn6eBH cooTBeTCTBytomnx kom- 
noHeHT.

TlpejKae H6M nepefim k KHnerimecKoMy ana.*iH3y, HeoSxopnMo cAOJiarb 
HecKOJibKo 3aMeHaHHii.

1. KaK aajiee oyaev bhaho, xapaKTepHaa BeJiitnuiia ofrueMHoii cnopocTH 
KoaeoaTeAbHofi pejiaKcapHii O2(b, v) b nanrax ycaoBHHx F > 1 0 17 cm_3-c~1. 
OAHaKO peaKAHH B036v>KAeHnH 3JI6KTPOHHHM yaapOM HII/KHIIX CnHr.’ieTUblX 
ypoBHeii 0 2 o6ecneHmiaeT 1 '<  10,e cm-3-c-1 ajih O2(fe, 0) [17] h Meui.iue 
1015 cm-3 c~' a-hh 0 2(b, v > i )  [14], noaTOMy hmu mojkho npeHe6peBb. PeaK- 
Auh Tnna EapTa

o+o+o2-̂ o2-+o2.
c A'b= 5-10 -33 cm6/c [25] npn hh3Khx A»BJieHHHX TaKJKe He3i])([>eKTHBHa.

2. AHaaH3 b pa6oiax [6, 24. 12] noKasaa. hto Ko;ie6aTejibHan pejiai;- 
canHH b O, nMeeT CKopocTn Ha 1—2 nopaAKa BejninnHu Sojibine c-KopocTH 
o6MeHa ojieKTpoHHMM B036y>icaeHneM, noaTOMy noJiaraeM B.,a+ B s,—-\  b

Tnb.mua 2

AnnpoKcnMauHH -V(p) —- r ip ”* nPn  ̂—100 mA

KoMIIOHeHTbl
p==0,18—0,6 Topp P=0.8—2 Topp

d m d m

A’m 1,4(12) ‘ -1,3 2(12) 0
A'm 2.1(12) 0.3 2.8(12) 0,85
A'60 1,0(14) 0.65 9(13) 0.2*
A'o 1,7(15) 0,5 2,3(15) 0
n, . 4,3(15) 2,5 2.2(15) 2,0
n D 2.3(11) -1,4 4(11) -0,1

— — - -  45(13) 1.7
A' 3(16) ~ !,0 3(16) 1,0
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Ilponeccu o6pa30Baimn h mueira 0 2 (ft1 2 + , v < 2 )
Ta6Aaua 3

KoHCTailTa CKupoCTH B CM*/C H KBMTOBUe Bhixoau nponyHTO*

PNKiOIII jinTepaTypiiuc aauHWc 
(npii T=300 K 3a HCKJiioMCHHeM 

ywaaaHHbix c.TyqaeBi
HacTmtman paOoTa

(X=340-M5 K)

0  (l/?) + 02 —» 02 (6, r< 2)+ 0 k D =  2.9.10~u exp (G7/7), fiD, =  0,92+0,05
* r  =  104- 354 K [30]

k D =  1,15-10~u  (300/7)MX 
Xexp (340IT )

flDl<^0,04

T  =  345-605 K [16]—bmxoa 
0, (6, 0)

D m  — CM. TeKCT
^Do =  G,08± 0,01

Oi{«)4-0,(«) — 0,(6, r^2)4-0, k a = 3 .10-“  [311: 
Aa=210-i- [25]

Aa<3,8-10~13

Sa,=0.64: flal^0,04; 
i?.,=Q.32161

0* (6, 2)4-0, —• 02 (a)*-02 (a) *b=(3,15±0.78M0"M /
0 , (6,2)4-0, —0, ( 6 ,< l ) + 0 8 JSr,*=9-10-»; vS2i*<0,01; k J B r f  =  (3,5±2,6)10_u)

£*,*>0,99 [0] *«S<T0,5 -s
02 (6, 2)4-0 —» 02 (6, i>^l)4-0 A2ir=3-10-11 [2] — aapoHOMH- k tl  —  (l,07±0,65)-10~u ')

0,(6, 2) 4-Os — 0 ,(6 ,r< l)4 -03

HecKan oueHKa S * /1- 0,50*0,31; >■ 
H u 1 — 0,52 * 0,45 ■* 3

—
&tn3k t3< ^ 2 ,9-10-b) S '

0, ( 6, 1 )4-0 , - * 0*4-0, ft,G) T & ^ r i i r * W T
Aj*=2,2- 10“u [9] 
*,*=4,8*,, [8]

*iT-=(5f̂ ±2T,0).i(H*

0,(6, 1)4-0 — 0, (6, (J)-f 0 A,1 =- 8• 10”M [9,2] ikji<^5,4-10-“
(b, 1) -f O3 —* Oj (6, 0) k i3 =  8*fl [8] *i*<^3,0-10~1® *

0, (6, 0) 4 02 —<■ 11 podi/Kmb 1 /fn*=4-10"lT [25]
02 (6, 0) 4-0 — T1 ptidyKmt.i Ao1=8-10_14l9,2]
02 (6, 0)4-03 —* T]pudi/Kmu A03=:2-10-11 [25]
0, (a) 4-0» —* II  podyKTHM k a2= l  ,6-10-18 [36]
02 (a)4- 0 —* 11 podynnw Aai<7-10-W]2.5]

A„»=5,2. K r“  exp (-2840/7), 
7 =280—360 K [25]

02 (a) 4-0, —* IIpodi/Kmw

0, (6, v) — jlutfiifiyaux (iVZ)bt,)#=5,0-l()18, (cm-c)-1 IloiaraeM Db2=D M=£)6fl

'
0 , (a) —* flu<f>tf)jj3u.<i

114]
(AZ>a)o=4,910“ , (cm-c)"1 

[32]

ra6ji. 3 ( 5 ;i oGoaHanaeT KBauTOBMii buxoa  Kanaka pejiaKcaqnn 0 2(i>, v'=  
= 2 -*-b, v ” = l ) ) .  ftuJiee VAacTcn npoBepHTb 3to npeonoJioHteuiie ajih npoqec-
cob 0 z (b ,  2 ) + 0 - —0 2(6 , e « S 1 ) + 0 .

3. B aaiiHoii paGoxe npeflnojiaraeTCH, mto KoacJxJmqHeHT AH<J><]>y3irn D He 
3aBHCHT ox Bejiii'iuHbi KCJieoaTeJibHoro ypoBHfi 0 2(i>, v).  OKanaaocb, '■rro bto 
npeflaojiuHteniie He HMeeT npuaj^unuajibiioro ajiaHOHHH.

BepOflTHOCTI. Au4>4>y3HOHHOrO CTOKH B036y>KACHHbIX KOMnuHeHT 0 2’ B qH- 
.XHHApHHecKoii paapnqH oii T pyone paBHa

R z
5,8Z>

rq e  nepBuii *Nien b cKOORax — An<|><{>y3HoHHoe bpcmh >kii3 hh . BTopoii — BpeMH 
;kh3hh 0 2* b CTeHO’uioii AC3aKTiiBaqun, CT — cpeqHHH TemioBaH cKopocTb mo- 
jieKyji, “]f — KOHcxaHTa A^aabTHBannH 0 2* iia cTemie [26, 2 7 ]. I lp n  ^ > 1 1 ,6 7 )/ 
/RCj naoTHOCTb B0 3 6 y>KAeHEbix mhctiiu ho 3 aBiicirr ot Bejnr<innbi B Hanrax 
ycJiOBHHx 3to cnpaaeATiiiBo ajih 0 , ( 6 )  (cm. na cxeKjie b [2 8 ] ) . J\na 0 2(a )  
3HaneHHe 7 .  cjhihikom HconpeAejicHno [26, 2 9 ], B [16] KanecTBenHo Gmjio 
noKa3ano. hto 0 2 (a ) b Hanmx ycJiOBHHx ruoHex b AH<})<|)y3HOHHO0 oGnacTH. 
HllHte MbI IipOBPpHJIIl 3TO IHWIO/KeH ne KOJIUHeCTBeHHO, IipeACTaBHB RepOHT-
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qouTb flH(J)(J)y3HOHHoro cTOKa 0 2(a )  b BHfle

W t = C a-5 ,8D JR * ,  (4 )

rp e  C a — nen3BecTHWM napaMeTp. BiiaHeHne C„<1 GyfleT yKaawcaTb na neon- 
'xoflHMOCTB yneTa f a — KOHCTaHXbi aeaaKTHBaiXMH Ha crenKe.

KHIIETH4EC KHH AHA.1H3 'METOflOM XAPAKTEPHbIX 3ABHCMMOCTES
OT JIABJIEHHfl TA3A

BBiiny cTauiioHapHOCTH npopeccoB b pa3p»fle flaaee oyfleM paccM aTpubhti, 
CHCTeMy ypUBHCUHH (3 ) B BHfle

P< (p )-N < {p )Q i{p ).  (5 )

no TpaflHUHOHHoij MeTofliiKe KHHeTHHecKoro aH a an a a  b btoh chctpmo y p an - 
UeHHH BblflGJIHIOTCH flOMIIHMpyIOUIHC 4.TieiIU  npHTOKa H CTOKa KOMJIOIieHT A'f, 
HO MftnOJIHOTa flaHHWX HO KOHCTaHTaM CKOpOCTH ^TaGjI. 3 ) 3aKpblU0CT 3TOT 
nyTb. noaTOMy b flaHHOH paOoTe b flonoJiH erae  k TpajuniHOHnon M eTonnae b 
KaatflOK ypaBHeHHH na (5 ) couocTaBiiM cneB a h  cnpaB a ot 3naK a paBeHCTBa 
HJieHhl C OflHHaKOBbIMH 3BBHCHMOCTHMII oGbeMHOH CKOpOCTH peaKPEXI OT fl«B- 
HeHHH r a 3a.

1. H iiTcpeaA daeJieHiiu zaea p = 0,18—0,6 T o p p . 3annm eM  b nojiHOM bhac 
nepB oe ypaBHeHHe H3 (5) ajih A ,= A ’A2 c yneTOM, hto  n p n  0.(5 T o p p  c 
njia3Me oTcyTCTBveT oaoH:

n^NkvB^+No'koBo^N^ {Nkb+ ffk , l+ nik .}+W b, } , (6)
(p-0.‘) -+ (p ,.0)= (p -M )-+ (p -M )-+ (p,.*)+ (p-A*). (O')

B ypaBHeHHH (G') he ate KajKfloro BJiena ypaBHeHHH (6) aanncRHo n Kpyr.ibix 
CKoGnax BbipaaceHiie, rrponoppHoiiajibHoe ero cxeneuuoH aaBiicnMOCTii ot flaB- 
neHHH ra3a (Hcno;ib30BaHbi flamrue TaGji. 2). B jieBOH nacTH (G) cpeflii np<>- 
peccoB o6pa30BaniiH 0 2(b, 2) nepBwii naen (F = l,3 -1 0 l7p“°-4 [ cm” -c-1 ] )  
Muoro Gojibiue BToporo ( F < 4 1 0 “‘p,’°[cM'':'-c~l] ), paste ecJiH HcnoJibsoBaTb 
MaiccnMaJibHoe H3 HasecTHbix aHaneHnii /c„=310~‘4 cm3/ c (TaGji. 3). B npanon 
BacTH (G) cpeflii npopeccoB ruGejm 0 : (6, 2) nofloGnyio JieBoii sacra ypaB- 
neHHH 3UBHCHMOCTb OT flaBJieHHH (p_°’4) IIMeiOI TOJIbKO liePBblH H BTOpOH 
'men (p~0,3) .  T ojibko b stom cjiynae GajiaHC npnxoflOB h  ctokob 0 2 ( b, 2) 6y - 
flex coGjiioflaTbCH npu uaMeHeenn flaBJtemiH. IIhmmh cJiocaMn, KoncTaimj 
CKOpOCTH OCTajIbHUX HpOfleCCOB HaCTOJIBKO MajIM. 4TO BKJiafl HX B CTOK 0 >(b. 2) 
uecvipecTBen. B peayjibTaTe npoBeflenuux opeHOK b (6') octhiotch tojibko 
njieHbi, oTMeaeuHbie 3BC3fl04K0H, h yupoipeHHoe ypaBHeHnc

rioNkifB D1=*N blN( ko+k-*) (6 ")
afleKBaTHo onncbiBaeT noB epenne A’M(p )  b aaB nrnuocT H  ot naBJieniTj; p =  
= 0 .2 —0,0 T opp .

AnajioniHHbiH KHHeTinrecKHH aHa;iii3 MeTOflOM xapaKTepnwx 3a biic it moctoh 
ot flaBjiemiH ra3a nosBcuineT ynpocTnTb ocTaJibuwe ypaBHeHHH (3) cootbot-
CTBeHHo fljin Ar(„, N b0, N„:

nDN k  DB Di+ N azkaB o i+ N b2 { N k * B ti*+n, &2‘2?2i *} = N bi { ^ 1* + n li , 1+FT»1} , ( 7)
(p-«A)+(pl.0) +  (p-0.3)+ (7,,.S) . =  (p1,.) .+  (pi.8) +  (p-0.7)> ( r )

N n n M B v ' ^ N ^ N k S ,  ( 7 " )

. n LjV k DB t>b+ N „ i k aB afl+ N b2 {N k i tB „ t+ n i k J B u ')  + N bi { N k '+ n A 1} =
= N M {N k<? + n ik b'+ W b!l}, (8 )

(p-«.‘)* + (p ,-0) + ( p - 0-s) - + ( p ,’!) +  (p1-* )+ (pJ’*) =  (p ,-,5) +  ( ^ )  +  (p-«-35)*, (8 ')

« dA,A-dS do+ A tA:A /c2i£ io2- A m IF ao, (8 " )
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n.DNkDBDa+n'Nk'a+2NNbikb= N a1ka+N B{Kkaz+n,kal+CaW ( Q )  
(?-*•') +  +  (p-°.») •=  (p*.°) +  + (^ « )+  (p-0-1)' (9')

■ 2NN„,kb= N aWaCa. (9")

B (9) &cnoju,30Banw sHaaeniiH u n, 113 [17], a abodes nepep A btNk„ 
yniiTbiBaeT to, hto b peaKUHH (2a) o6pa3yiOTCH flBe MoaeKyati 0 2(a). Ta- 
khm ofipaaoM, cymecTBeHHo ooaee npocTaa cacTeMa ypaBHe»HH (6") —(9") 
flaeT omicaHHe Koae6areabHOH peaaKcapHH Ot (b, v ^ 2 )  npa /><0,6 Topp. 
PemeaHe .(6" ) —(9") 6yAeM ncKaxt., Hcnojibayn yme He npuSaHweHHbie 
annpoKCHMapnn Nb2 h Noil a H3MepeHHbie 3HaneHHH. 

ypaBneHHe (8") npHBefleM K bhay

(BD0) +  (B20%*) A(,2

fii>kt> nDNkD
(10)

HeH3BecTHbie napaMeTpu b npyraux cKoGnax oupepeaHM mctoaom HaHMBHb- 
miix KBaapaTOB pun anHeiiHOH perpeccHH b mecTH TOHKax: />=0,18: 0,25; 
0,32; 0,39; 0,5; 0,6 Topp. IIoayHeHbi caeAyioniHe 3HaaeHHH: # do= 0,0788±  
±0,0079, Bnk^— (3,5±2,6) • 10~“ cm3/c. Ms cpaBHeHHH (7) u (7") caeAyiOT
TpH COOTHOJUieHHH:

h*/ (Bt,lksi) ’*=NbtnJ  (Nb,N) =*0,106±0,011,

BifkScBt^kz'njN,  ( 11)
BDi< N b2ki2/(nDkD).

IlpHHeM H3 (8) h (8") mojkho noayHHTb klz< k i ZB20zNblINbil hto no3BoaHei 
H3 (11) HaiiTn BepxHioio rpaHHpy BDi< ( k 22B202)Nb2/(kDno)=z0,04. TaKHM 
oGpaaoM, BD2=^1— # do—5 di~0 ,92± 0 ,05, hto noATBepwAaeT KBa3Hpe30HaHc*biii 
xapaKTep npopecca (1). B norpeniHocTb BKaioneHa opeHKa BDa H3 [12]. Ecjih 
cao)KHTb ypaBHeHHH (7) h (8), to H3 cpaBHeHHH c (7") h (8'') aerKo no- 
•nyniiTb cooTHoineHHe k2l< k 22NIn,. C yaeTOM (11) H3 stojto caesyeT

B2t*<B2i'. (12)

/lonoaHHTeabHyio HH^opMapnio mojkho noayHHTb H3 (9") b Tex w e mecTH 
'foHKax:

k h N  W

t = w i r  =  (2,98:t0-37) ■10-12 cmVc- (13)

HaKOHep, H3 (6") HaiifleM

kb+ k 2 = n DkDBD2/Nb2— (3,12±0,31) ■ 10_u cm3/ c. (14)

K BonpocaM o aHaaenuHx kb h Ca BepHeMCH b caeAyroipeM pa3peae. B KaaecTBe 
norpemHOCTH b (11), (13), (14) HcnoabsoBaHO cTaHpapTHoe OTKaoHeHHe, 
b (10) Ha ocHOBe AHcnepcnn apeKBaTHocTH paccaHTaHbi poBepHTeabHue rpa- 
HHQbi K03(])(])nmieHTOB aiiHeHHoii perpeccuii.

2. ftnTe.pmji baeAemiu za3a p =  1—2 Topp. IIpn noBbinieHHii naBneHHH 
rasa cyipecTBCHHo MeHaeTCH cocTaB naaaMbi. KonpeETpapim 0  (3P) h 0 3 npo- 
nopuaoiiaabiiLi npuGansiiTeabBo insaApsTy aaBaemiH ra3a. Ha stom (f)OHe poab 
nonepeHHoii fliî )rf'V3Hn B03oy,.CAeHHbix MoaeKya CTanoBHTcn HecymecTBeHHOH. 
B AHana30He p = 0 ,2—2 Topp EapiiauHH KoncTaHT cKopocTii b HHTepBaae TeM- 
nepaTvp ra3a 340—445 K [18] Menbrne norpeuiHOCTH onpeaeaeHHH 3naHeHHH 
KOHCTaHTbi, nosTOMy ycTaHOBHTb 3a3KciiMocTT» k=f(T)  ne ypaaocb. C yaeTOM 
3thx oocTOHTeabCTB cucTeMa ypaBHeHnu CTamioHapHocTii paa 0 .(5 , 2), 
Oi(6. 1) h O2(b, 0) cooTBeTCTBeHno oypeT hmctb bha

nDNkDB D2+N akaBa2= N b2{Nkb+N k2z+ n ik2'+ n 3k23), (15)

(.P°-*V+ (p°-0) =  (P10) *+ (^''e)*+ (P2’°) +  (PU1), (15')
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nDNkvB0t^ N btN ikb+ k t*), (45")

n DN kDBDl+ N u {XkttB*i*+nikl1Bit'+ n tkt3Bil’} =

Nbt{Nitt, + n ik ii+ n akia), (16)

(pt9)+{?•*) +  (p2’8) ' +  (/>‘' T  = -(P ‘-* T +  O'*'*5) +  ( / ’” ) ,  MB')

n„A r/tD5 D0+ ^ 2 { +
+A 'M{ ^ 1, + ra1/H‘+ n sA,i }= A '(,„{.V*ol+«.*<.,+ «^-»3}I (17)

(/>°’9) + ( /> ‘’s) +  (/>2’° )* +  ( / ’, '7) + ( / ’,,‘4) *+  (P 1-*5) +
+  (^ .» ) =  (p*.’) +  (A,M)+ (/>>.T, (17')
A t,2n 1/cl ,5 2„,+A ’6,A/cl2= A 'i,0n,fco3. (1 7 ")

iloJiyHeHHan lieTopoM xapairrepHbix 38bhchmoctoh ot pabJieinifl cncTeMa ypa«- 
Beiniii (15” ) — (17") b oTJiniHe ot (6” j - ( 9 ” ) paeT apeKBaTKoe ormcaHHe 
KOJieGaTejibHoii pe-iaKcapnii 0 2(b, v^ 2 )  npn paBnenwix p > i  Topp. IIpn pe- 
meHun 3Toii cncTowu HcnoJib30BaHbi 3KcnepHMeHTaJibHbie aHaneHim An. ho 
ft.ifl 0 2(b. 2) Mbi BbiHy>KfleHbi Gujih B3HTb annpoKCHMapiiio ATM= (2 ± 0 ,o )-  

■ ■ 1012 cm-3 bbhrj’ ciiJibHoro paaGpoca 3KcnepHMeHTajibKbix 3iiaHeuitii. IlsMepo- 
hhh npoBOflHJin Ha nopore HyBCTBHTeabHocTH vcTaHOBKu.

VpaBHeHMe (17” ) b (JiopMe
’ Bu'k2 + k 2NNbJ (n^Nbl) = k biNb0nJ ( n,Nb.)

pemeHo mctopom iiauMCHbinux KBappaTOB b uiecTH TOHKax (p—1;
1,8; 2,0 Topp):

fl,o‘/c21=  (5 ,4 ± 3 ,3 )1 0 -12 cm3/c,

k 2=  (5,9±2,0) • 10—13 cm3/c.

Ila cyMMbi (16” ) h (17” ) BbiBefleHo ypaBHeHMe
7c2r+ i f , t sfci3ras/»i=*o,A M»i/(n,A^M),

imeioipee pouieHiie
£ 2,3Ar23=  (2.9+1.2) • 10"’° cm“/c, 

fc2‘= (1,07±0,65) ■ 10-11 cm3/c.

1,2; 1,4; 4,6;

(18)

(19)

113 (18) m (19) onpepeaaeM KBaHTOBbia Bbtxop £ 2o‘=0,50±0,31. kcthth. 113 
(11) xenepb mojkho opemrrb ^ 2,1=A:12/(0,406A: ,̂ )=0.52±0,45. HecMOTpn Ha 

■GoJibrayio norpeuiHocTb. 3th pe3yjibTaTH nojiTBepHOiaioT npepnoaojKOiine 
fl«.‘+ & ., - l .  M3 (12) HMeeM S 2i2< 0 ,5 ,.t. e. mojkbo oHtiipaTb. hto l > f i 2(12>0,5  
h, Kan cjieACTBue 113 (10), A22 < 7 1 0 -14 cm3/c. M3 (15) noJiynitM eqe opiiy 
ouenKy flJiH no.iHoii KOHCTanTbi cKopocTii lipopecca O2(b. 2 ) + 0 , —kb+ k r — 
=rcBA-DBD2/At(,2=  (3,18+1.30) ■ 10~12 cm3/c, npaKriiHeeKii ho oT.waioipyiocn ot 
(14). BBH«y toto, hto k22<-kb. noJiynaeM oKounaTejibHyio opeHKy ajih k ,=  
=0,5(3,12+3,18) 10-,2=  (3,15+0,78) 10~’2 cm3/c. Tenepb moskho BepBVTbrH 
k onpepeiieHitio ns (13) 3HaHeHHH napaMeipa C„=A-fc/2 ,9 8 1 0 _li!= l , 06+0.39.
On3IIHeCKnii CMblCJI 3TOTO pe3VJIbTaTa OBfRIIAeil. IIojiyHCHO 3KCnepilM0HTa.il.- 
Hoe noATiiepHCACHue npepnoaoiKeniiH oG ochobhom npopecce nepeKaHKii :mep- 
rmi [34, 35] b KiiaaiipesouaHCHuM upopecce (2a), b kotopom oopasyiOTCH pbe 
MOJieKVJibi O2(a). C ppyroii cToponbi, Gan30CTb C„ k 0311111111,0 ynasbreaeT ua to , 
hto, fleuc^BiiTOJibiio. MO.TenyJiM 0 2(a) b nanrux 3KcnepuM0HTaabHbix yc-ioiur 
hx rwGHVT b AKi|)(|)y3HOHHOH 3oho npii paBjieHiiflx rasa p=0,18—0,6 Topp (cm. 
(4 )) . CpaBHeHHe (15” ) —(17” ) c (15) —(17) paeT B03MO>KHocTb ope- 

niTTb CBepxy KOHCTaHTbi cKopocTP Tpex npopeccon: B2l*h\3<̂ B,„'k.,'n./n-=
= 2 ,9 -10- 13 cm3/c, k f c k f N I n ^ S , 0 1 0 " 10 cm3/c h fc,,< * ,2lV/n,= 5,4-10" 12 cm2/c, 
h n3 (9) h (9” ) noJiynaeM ka<.2NkbNbJNa2=3,8-10—13 cm3/c. IloJiHaH CBopna



peayjibTaTOB, nojiyaeHHbix b jiaHHoii paGoTe, jjana a TaGji. 3. Ha ocHoae 3TH3C 
pe3yjiLTaTOB nocTpoeHa GaoK-cxeiiia KOJieGaTe.TLHoii peJiaKcaijun MOJieKyjr : 
Oj(6, i;*£2) b hhcto KHcjiopoflHoii aTMociJiepe c y êTOM 0 ( 3P ), 0 2 h 0 3 (puc. 5 )-  
CjieBa Ha pnc. 5 cxeMaTiiHHo naoGpajKCH ochobhoh uctobhhk aHepran BoaGyat- 
fleoim — ajieKTpoHU, npnaeM ciimbojiom AE oGo3HaveHa noporoBaH SHepnui 
BoaGyHfaeaflji cootbctcTBywmnx KoMnoHeirr aj'eKTpoHHbiM yaapoM e + 0 2-*-.
B  H am ax ywioBHHx flOMumipoBajia peanmiH

e + 0 2-*- (0  A B ’Zu- ) ) -*-0('£> )+04e—7,0 sB. (20>

Ha cxeMe chjiohihbimii cTpeanaMu otmohchh panGoJiee 3(f»4)eKTKBHbie pe-iaK- 
caHTbi, a niTpnxoBbiMH — MeHee 3<J><peKTHBHbie (6e30TH0CHTeabH0 k hx koh-  
i^eHTpauuH). Abohhuhh jihhhhmh H0Ka3aHbi Haeoojiee BepoHTHbie nyTH nepe- 
noca aHepniH b ycJioBuax paHHoro SKcnepuMeHTa. Ha GjioK-cxeMbi bhhho. hto 
npa flet|)imHTe O h  0 3 6yaeT nepeaaceJieH ypoBeHb 0 2(b, 2). /leiicTBiiTejibHo, 
HapymeHae JiOKaJibnoro TepMoflHHaMHBecKoro paBHOBecuH sjih NbJNb„ Ha(jjiio- 
flaaocb b JiaGopaTopHOM SKcnepnueHTe [6] n b Hn3KOJiejKamHX nojinpHhix chh- 
hhhx 14]. npu noabiHieHHoM cojiepjKaiiHH aTGMapHoro KiicJiopoaa B03pacTaer 
3acejieHH0CTb N J N b0 (aa^HKCupoBaHo b aTMoc<Jjepe [ 1] Ha BbicoTe 150 km) 
h yMenbraaeTCfl pojib «nepeKaHKH» 0 . ( 6 ,  2 ) -* -0 2( a ) .

OBCyJK^EHHE PE3yjlI»T.VTOB

B nepByio opepepb oGpaTiiM BHHMaHHe Ha peayjibTaTbi, HMeiomne aHaJio- 
rn b flpyrax paGoTax. IIojiyBHJio SKcrrepnMeHTajibHoe noffrBepjKfleHHe npeflno- 
jioHteHue aBTopa [2] o bhcokoh cnopocTHnpopecca 0 2(&, 2)4-0->-02(6, ys£l)4- 
+ 0 , npuneM yAaaocb nnpefle.iiiTb, hto KaHajihi pejiaKcaiiim Ha ypoBBH v = \  
n t>=0 npaGjiH3HTeabHo paBHOBepojiTHbi. OpeHKii ka h A:,1, noJiyneHHbie b. «aH- 
Hoii paGoTe, ne npoTUBopenaT paHHbiM ppyriix aBTopoB, a 3HaaeHHe rki2— 
= 5 ,9 1 0 -13 cm3/c corJiacyeTcji c [6], ho cyipecTBeHHo Hiiwe on,eaoK [8, 9]. 
BnepBbie H3MepeHH KOHCTaETbi cKopocTH «Byx irpopeccoB: 0 Z(6, 2) 4*02->- 
-*-02(b, l )+ O s h 0 2(b, 2) 4-02-»-202(a) h noflTBepwflen buboa [6] o tom, bto- 
npoyecc 0 2 (b, 2 )4-02-*- npiiBOflHT k KOJieoaTê bHOH jie3aKTHBamiii, oflHHKo 
naMepennan KOHCTanTa ckopocth 3Toii pearaiHii GoJiee neM Ha nopapoK bbhh-  
hhhw MeHbDie 3HaaeHiiH 113 [G], Tanoe pacxoHcpeHHe TpeGyeT oGbacHeHUH. 
PaccMOTpiiM Ha ocHOBe GaoK-cxeMbi (pnc. 5) ynpomeHHyio cncTeMy ypaBHeHE® 
CTapHOHapHocTH »aa 0 2(b, 2) h 0 2(b, 0) b ycaoBHHx 3Toii paGoTbi (HeT O 
H O s ) :

NAkaBtt2= N b2N(kb+ k 22),

Na2kaBa(l+Nb2Nk22= N bA NkS+W,*).
( 21)

* 3flecb yaTeno, hto Ba0+ B a2» i .  PemeHHe (21)

Am BaANk„2+ W b0) BaANkS+WhA
Nb0 N(kz2+B'0kb) *  NTc-2 (22>

Abtoph [6] He yaHTHBaan kb peaK ipia 0 2(6, 2 )+ 0 2->-202(a) n oaeHHJiH hs 
HaMepeHHoro 3HaaeHHH Nb2INb(>= 9 A 0 -b BejiaanHy S?2=9-10-13 cm3/c. OffHano 
H3 (22) c a e n y e i, hto axo ffinnb «KajKymeeca» 3iiaaeHHe Tc22= k A + B aokb, ho 
OFO H03B0JIHeT jierKo OpeHETb H3 hx ^aHHbix kb=  (9-10-13—3,5 • 10"“ ) /0,32=  
=2,7 lO-13 cm3/c, b n p e^e .iax  n o rp em b o cn f oomtob coBna^aioiiiee c H3MepeH- 
hhm b aaHHOH paGoTe /c6=3,15- 10-13 cm3/c.

B [36, 37] npopecc «oG,befliiHeHFH» aHepruii

0 2( a )+ 0 2(a )-> 0 2(fe. f ) + 0 2 (23)

paccMaTpHBajica KaK eflHHCTBeHnuii hctohhhk 0 2(fc, 0) nocJie (JipoHTa ynap- 
hoh BOiiHbi b npoTOBHQji paspaiie. B [36] oGHapyateu HeoGT>acHHMUH pocT 
3̂ î [»eKTHBHoCTH peaKî QH (23) c yBejiiiaeHHeM KOHneeTpaî HH aTOMapHoro kho-
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-iropofla. EjioK-cxeMa (pnc. 5) no3BOJiHeT (>6t>hcfiuti. bto nE.iemie. CHCTewa- 
ypaBHenaii (21),  «onoJiHeHHaa npopeccoM pejiaKcapim 0 z(6, 2) na aroMax 
0 ( 3P ), HMeeT pemeHiie Nh„=Na1kMJ{Nk0l) . rjje k ^ — 3<(xJ>::*KTiiBHaH cKopocn. 
Ko.ieoaTejibHoii pejiaKcapnu 0 ,(6 , 2):

k^ Ba0+Ba
kS+(n , /N )k jB2„' 1 
*,*+*»+(n,/JV)*,‘ >

A bto ph  [ 36 ] nojiarajia, hto — HoHc/ranra cKepooTn npocToro CtiHapHoro 
npopecca (23).  IlpH hhbkhx aHaiennnx w,/A'<10~2 HMeeT MecTo k^,~k„Ba0~  
« 0 ,3 ka. npn yBe.iHneHHH KOHueHTpapuii aToMapnoro Kncjiopofla flo 
pacTeT £*,»/(:,, (#«t+fl«*fli.*)»0,6fc., r. e. BoapacTaeT b 2 pa3a. hto TpeGoBaiocb 
uoKaaaxb.

K 3KcnepnMeHTaM b pa3pHpe npH..ibiKaiOT 3KcnepnMeHTbi b 114, 38). IJo- 
o.ie nMnyjibCHoro B036y>KfleHHH 0 2 nywKOM 3.ieKTpoHOB b oiibnax Hao.noiajicH 
pacrraa Nbb(t)  n A?a(t) b pe3yjibiaTe Tymamnx ctojikhobohuu n flif(}>(|)y3nii k 
CTCHKaM. llojiyneHo yfliiBHiejibHo Gojibinoe anaHeHne k„' — KoncTaHTbi cKopo- 
cth B036y)KfleHUH O2(a) h Oz(6) aneKTpoHHbiM ynapou , lipmeM comiaaemie 
■c H3BecTHbiMH ceneHHHMH peaKUHii HaGjuojiaJiocb JiHfflb npn SHepritH BJieKTpO- 
hob Hii/Ke nopora B036yjKpeHHH ypoBHH 6,£*,+. Bume A2?=l,6 aB nante k™,n— 
noJinafl KOHOTaHTa cKopocTii BosoyarneBHA Btex 3JieKTpoHHbix ypoBneii c AE^c 
*£7,0 sB oKaaa.iacb HeflocTaTOHHoii ajih o6i>HCHeHHH na6jnopaeMbix KonuenT- 
papuii 0 2(a, 0) h 0 2(6, 0). TeM 6oaee ocTaBancH HeHCHbiM MexaHH3M flerpa- 
papmi 3toh 3Heprjni. BjioK-cxe.Ma (pnc. 5) b onpepeJieHHOM cMbic.ne .ih pt  otbot 
na 3Tn Bonpocbi. Bo-nepBbix, no ycaoBiiHM SKCiiepHMeirroB b 114, 38] t:ip — 
BpeMH 3aflep>KKn Havana perncTpaqnii pacnafla Nb(t)  iijih Na(t) b HecwoJibKo 
paa npeBbinnuio BpeMH >kii3hh bthx KOMnoHeHT: t,a)~‘~ 0 ,l  c u
Ta =(A '/c<i2+ B ’a, ) _ ,~ 1  c, KOTopwe b cboio onepeflb Gbuni Ha 2 —4 nopHHKa Be- 
10HHHLI GoJIblHfc. HeM BpeMOHa JKH3HH 0 2(6, 2 ) , 0 , ( 6 ,  1 ) , 0  i 'D ). CjieHOBH- 
TejibLo, k MOMeHTy Hanajia H3MepeHHH npopecc KOJie6aTejihHO-KOJie6aTe;ibHoro 
ouMPHa 3thx B036y»aeHHbix KOMnoHeHT obiji nojiHocTbio 3aBepmen. T. e. B oG- 
pa30BaHHH Oc(6, 0) HeoGxoflHM yneT peaKiprn (20) c nocjieflyiomeii nepega’iefi 
aHeprnn BoaGyatfleHHH b peaKunn (1 ) . Bo-BTopbix, B03MO>KHaH npuniiHa npe- 
BumeniiH naGjuoaaeMbix 3HaqeHHii Ar/>/c"0JI cBHaaHa c nepenaHcw B036y>Kfle, 
hhh MoJieKyjiaM 0 , ( 6 ,  v )  c ofiHoro H3 repnSeproBCKHx ypoBHee 0 2. HauCojiee 
BepoHTHaa npeTeHneHTKa Ha 3Ty poJib — cjiaoo 3anpemeHHaH peanpHH Kaa3ii- 
peaoHaHCHoro ooMeHa B036ywfleHneM:

0 2M 3Z„+) + 0 2( X % - ) - 2 0 2(6% +, v**=3)+0.0B3 aB (24)

•c nocHeflyromeii KO.ieGaTejibHoii penaKcauHeii 0 =(6, 3 )-^ 0 2(6, 2)-*-02(6, 0). 
PeaKpHH (24) oGecnenuBaeT ysBoeHHoe KoamecTBo MoneKVJi 0 :(6, 0) b ia -  
ctii crieKTpa noTepb aHeprm i 3JieKTpoHOB A E =4,5—6,0 aB.

B pnfle paGoT peaKpHH nepeflanw B<)3oyH?«eHHH

0 ( ‘D )+ 0 2 —0 :(6, b -^ 2)+ 0 (25)

Hcc.JiejFOBa.iacb MeroflOM nMnyjibCHoro cjjorojiuaa. b kotopom BoccTaeoBnTb mo- 
xaHH3M KOJieoaTeJibHoii pe.iaKcamut cjiowho. Tan Ka« xapaKTepnbie BpeMeiia 
H\H3HH npoMejKyroHHbix KOMnoHeHT oHCHb Ma.ibi. HanpiiM ep, n p n  <J»oTo.iH3e 
03<)Ha b [8] T62=(A fc,2+ , a 2s) - ,^ 1 0 -7 c. Tbl—(Nkll+n,k,3)~ii^iO~e c, ofluawo 
perHc/rpanHH naniiH ajiacb nepe3 x3p> 1 0 _6 c. Bo BpeMH dboTOJinaa cu ecn  
0 2: He—6-10- 3 : 1 b [9] t62< 1 0 “4 c, Tm^IO-3 c, ho, xoth t:,r 6 who Tanoro ate 
nopnflKa BeJiHHiiHW, cnap  Nbi(t) He KOHTpojmpoBancH. Ha ocnoue xaKoii He- 
noJiHoii HHijjopMapiiH aBTopbi Bee Hie c a e n a n r  BbiBoa o neBbicoKoii 3(j[>(f)eK'Tiin- 
hocth Kanajia f iD2 b peanpHa (25). AbTopw Gonee no3aH ax paooT [34, 35] 
ckjiohhiotch k HbiBoay o KB83Hpe30HaHciioM xapaKTepe peanp im  (25). 9 to iio- 
-ij’hhjig noHTBepH?nenne b flaHHoii paGoTe (BD2=0,92)

B 3aBepmeHHe BepHeMCH k HHTepnpeTaunn aTMOc4>epubix ii3MepeHnii. Kaii
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CJieAyeT H3 Tafiji 1, KoaeCaTeubHaH peJiaKcaijHH Oz(b, .v)  Ha Bbicoxax //■= 
=  100—150 km nponcxojuiT c ynacTiieM 0 2 h 0 ( 3P ) . OTHOcirre.ibnbie 3aceaeH- 
HOCTH ypOBHea O2(b, V=l ,  2) HO.TyHUM H3 pemeHHH CHCTeMbI KMHeTHHeCKHX
ypaBHCHHii c yneTOM peaKpHii (25) (cm. piic. 5 ), npancu t„ — paAuauHOHnoe 
BpeMH MoaeKyji 0 2(b, v) H3 Taoji. 4:

Nbi Bm'^-'+ntko'+Mko*)
Nbb ~  u - iBD,+N (BMkh+ k lt) + n tklt [ i - B DJBttt/ ( l+ - { lNkti y\ ’

Atm ^  Nbj n,k2lB2,'
N bb “ A\o ( r r ' + N k r + n M  ’

•; / 

>(26)

TAe iW =[N2] H /co" =  2 -10- ’5 CM3/c — KOHCTaHTa CKOPOCTH peaKHHH 0 2(&)+N*-+- 
(25. 33]. Ila pHc. 6 a&hbi BepTHKaabHbie npo<J)iniH oTHOCHTeJrbnbix aaceueH- 
HOCTeii vpoBHea 0 2(&, a = l ,  2) a-ih MOAeJiii cocTHBa aTMOc<£epbi H3 [1, 3 9 ]T 
paccHiiTaHnue H3 (26) (cpaBHiire c pnc. 4, rAe AanJieHHe — aaaJior bmcoth). 
Mo>kho CÂ JiaTb A ^  uaatHbix BbiBOAa, He cuHaaHHbie c kohkdcthoh MOACJibio 
aTMoccfjepw.

1. 3acejieHHocTb A62/A'M chjibhu 33bhcht ot bucotbi h  c.ayjKHT hhahkhto-  
poM coAepH«aHHH aTOMapHoro KHCJiopoAa b HHTepBajie / / = 1 0 0 —160 k m :.

nt (H) =
{-cr'+Hk,*)Nbi

k2Bn'Nb2
,(27)

BoJiee Toro, H3 pac. 6 mojkho yTOHHiiTb bmcotbi aBpop rah ycaoBHii [3] / / « 117 
h [4] ~99  km. B o6etrx paCoTax anTopw opeHHBajiH H ~  100—120 km.

2. IIpocJ)H.Tib NhJNb<t npn I i >  140 km hc 3aBncnT ot KOHpeHTpa hhh utmo-
C(|>epHbIX KOMIIOHPHT h paBeH

Am ^  T|
A 60 "o[ I — 1]

(28)

IIocjienHJiii bbiboa coBepmenno npoTiiBonojio)KeH BHBOAy b [2 ], rAe nyTeM 
BapbHpOBaHHH OTHOUieHHH TlJN B aTM()C(])epe 11 KOHCTaET CKOPOCTH peaKHHH 
TvraeHiiH (>: (6, 1) noJiyneHo NbJNbri~0,3. Do naniHM AaHHbiM, H3 (28) 
A’6i/A^6o=0,97, hto 6jih3ko k 3HaHeriiiHM 0,97—1,05, H3MepeHHUM co ciryTHHKa 
na BbicoTe okojio 150 km [1, 5]. Thkiim oopa30M, npHMbie H3MepeHHn HHTeH- 
chbhocth aTMocfJepnwx no.ioc 0 2 MoryT noMOHb yTOHHKTb 3HaaeHiiH «, ( H) r 
B m h B 2i' ii3 (27), (28).

C^opMy.TJipyew ocHOBHwe 3biBOAbi. B paftoie BnepBbie H3Mepciibi kohcthh- 
tu  CKopocTK pm a peaKHHii h npefliioKCH MexasHaii KOJieSaiejibHoii peiiaKca- 
Hiih MOJieKyji 0 2(6 ‘2«+, v^ 2 )  b khcjiopoahoii aTMoctJiepe c ynacTueM aTOMap- 
noro KiicJiopoAa h o3ona. IToJiVHeHHbie peayjibTaTbi noriBo.xn.ai oO-bHCHHTb oc- 
EOBnyio coBOKymiucTb ii3BecTHbix JiaoopaTopubix h aTM«c(|)epHbix 3KciiepiiMeH- 
TOB C ynaCTHeM 3THX KOMnOHeHTOB.

Abtop npHSHaTeaeH MiixaiiacBOH E. B. h BoaocKOBy B. II. 3a yaacTne 
b 3KcuepriMeHTe, H hkobckoh JI. M. 3a noMomb b ofipaSoTKe AaiiHbix. XBopo- 
ctobckoh JI. 3. ii npo^i- BeKKepy K. X. (BtonepTaJibcKHii yHHBepcuTeT, d>Pr) 
sa oOcyiKAeHne pe3y:ibTaT0B.

TIPUJJOTK E HUE

B cBeneHFHX aTMoc$epu rr pa3pHAHoii n:ia3Mbi Ha6aioAaioTCH 3TM0C(|)ep- 
Hbie noaocb i 0 ,(b, v'-*-X , v") rah 3HaHeniiH u’^ A  n  GoJiee, OAHaKo cncTeM a- 
TH3HpoBaHHOH HiK^opM auiin o BepoHTHocTHX 3tiix  HepexoAOB A v’r’- He cy m e- 
cTByeT. B paM Kax upeAnoJioJKenHH o He3aBnciiMocTii sjieKTpoHHoro MOMeHTa 
R t 3Toro nepexoA a ot MejKHAepnoro paccToaiiHH paccHHTajiit a*i h  v'-C-A 3Ha- 
neHHH j4r-v-'= co n stg r-»” |^ £|V^3 (t&6r . 4 ) , rAe a. — A-ansa bojihbi ( b hm) n e p e -
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T aC .iuy 'a 't

3-hihh bojih (b bbkyymp) h B?po«TMocTH A r,r. b c~‘ nepexoa<»B Oj
2T*S7, r ')

tr • *

0 1 2 3 4 5
*p'. c

0 762,1 
8,5 ( - 2 ) 8 
7,3 ( -2 )  
7 ,5 (-2 )t

864,7
4.6 ( - 3 ) 8
3.6 (-3 )

996,8 
8,8 (-5 )

1173.4
l-r2 (—6)

1421.3 1794,8 12,1±0.9

1 688,4 
6,9 ( - 3 ) 8 
7.1 (-3 ) 
5 ,1 (-3 )T

771,0
7.0 ( - 2 ) 8
6.0 (-2 )  
6,5 (—2)T

874,4 
6,9 (-3 )

1007,4
2,8 (-4 )

1184,8
5,7 ( -6 )

1433,4
7,6 (-8 )

12,7±0.8

2 628,8 
3,2 ( - 4 ) 8 
3,7 (-4 )  
1 .4 (-4 )T

697,1 
1.4 (-2 )  
1,0 ( - 2 ) 1

780,4 
4.8 (-2 ) 
5,4 (-2 )  7

884,7 
9,8 ( -3 )

1018,6
5,9 (-4 )

1197,2
L7 (-5 )

13,G±1,0

3 579,7 
6.7 ( - 6 ) 8 
U ( - 5 )  
6 ,3 (-6 )T

637,2 
1*2(—3) 
5,0 ( - 4 ) T

706,1 
1,9 (-2 ) 
1,6 ( -2 ) T

790,4 
3.6 (-2 )  
4 ,4 (-2 )T

895,6
L 2(-2 )

1030,6 
1,0 (-3 )

14.0±1,2

4 538,5 
1 ,5 (-7 )t 

~2,4(—7)c

587,7 
5,6 ( - 6 ) T

645,9
l,2 (-3 )*

715,5 
2 ,0 (-2 )T 
2.1 (-2 ) ''

800.4 
3,4 (-2 )

907,3

TlpuMnaHue. B nepabix hhth crojiGuax 3- h 4-3HaHHb»> <mcjia — njiKHk, bojih b hm, oCTaabHuc 
qncxa — BepoHTHOCTH A b c- 1.

.vofla. OaKTopM (DpaHica — KoHfloiia gt b3htu  113 [40], a TaKHte b pHge cjxv- 
qaeB H3 [ 1 ] — HHfleKc «t» h [41] — HHfleKC «c». 3Ha<ieHHH |/?*|2= (4 .3 ± 1 ,1 ) • 
•10-4 a. e. [42], OxanoHOM hjih pacqeTOB cjiyjKHJiH 3HaqeHHa Av'„- ■, BLiHiicjieH- 
HblC B [42] If HOpMHpOBaHHUe K 3KCnepHMeHTaJIbHbIM flaHHblM [40] — HHp;eKc 
«3». B uoc.’ienHeM CToa6pe Tafia. 4 npHBeaeHbi openKii BpeMeHH jkiishh ypoB-

Beii 0 2(b, v—0; 1; 2; 3), paBHue t0' = y  ^  ^ » v j  • IlapaMeTpu c.octohhtia 

MoaeKyabi 0 .(X JS ,_) — H3 [43] h .0 2(6,Ze+) — hs [.40].
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