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l,!J;l1HeHHOro· .HH?THTyTa SI,!l;epHblX . 

cJie,a;osamiti 
O61,e'/jHHeHHO);'O HHptHTyTa .11,nepHbIX 

cii: caMOCT0.11TenbHb1Mn rry6nnKaun.11Mn. 
JI co. cT'.\· 4 YcrnBa OllJili. OTnnqne 
lllO':laeTC.11 B:.TOM, -'ITO TeKCT rrperrpnHTa 
1e,neH B KaKOM"nn6o Hay'IHOM lKYPHane . 

1,a;eKca~HSI 

IOHHPOBaHHble rry6nHKaUHH OIIJIII HMelOT 
1y10 HYMepaun10,cocTaBn.1110my10 rrocne.n • • 

yKBeHHblH • MOlKeT 6b!Tb rrpe,ncTaBneH 

.113bIKe; 
OM .113bIKe; 
:.11 Ha PYCCKOM H aHrnniicKOM .113b!Kax. 
JTOpble paccbmaIOTC.11 TOilbKO B CTpaHbl" 
rn,n:eKCOB He HMelOT. 
1rneHHhIM o603Ha'leHneM, orrpe,nen.11eT 
DH rry6nnKaUHH. Ilepe'leHh TeMaTn'lecKnx 
o,nn'lecKH pacchmaeTc.11 Hx rrony'laTen.11M. 
~. ripocTaBil.llIOTC.11 B rr~aBOM BepxHeM 
JlHCTe, KalK,noro H3,IJ;a~H.II. 

CcbIJIKH: 

nKax Ha rrperrpHHThI n coo61QeHH.II OIIJIII 
HHHUHailbl H ct,aMHillllO aBTOpa, ,nanee -
CTHTYTa•HJ,IJ;aTen.11, HH,IJ;eKC,MeCTOHro.n 

1 CCb!IlKH: 
185, · J(y6Ha, '19 71. 

A.n.racnap.srn, ,lI..K.KonbIJIOBa, A.B.HHKHTHH, 
IO .A .Tpo.srn 
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umym 1ic)epHb1x uccAeooeanuii ,l(y6na 

O,n;HRM R3 B03MO>KHbIX KaHaJIOB peaKURR np➔ np TT+ TT- /2/ 
.IIBJI.HeTC.11 KaHan C o6pa3oBaHReM ABOHHOH R3o6apbl np ➔ 
➔ 11++11- /1/. K peaKURR /1/ Mbl OTHOCRJIR CJiy'-laR, BKO· 
TOphl:X: 34i<l>eKTRBHbie MaCCbl PTT+ R OTT- OAHOBpeMeHHO Ha
XO,IJ;RJIRCb B o6naCTR /1236±120/ M3B/c 2 . 3TR co6bITR.ll 
6blJIR pa36RTbl Ha 3 rpynnhl B 3aBRCRMOCTR OT RMilYJibCa 
na,n;alOI.QRX HeiiTpOHOB/2 ,...5; 5 - 8; 8-11 I'3B/c/ co cpe,n;HRMR 
HMilYJibCaMR 3,6; 6,6 R 9,1 I'3B/i:, KaK R npR aHaJIR3e 
peaKURR /2/ /I/. B pe3yJibTaTe co6bITRH peaKURR np➔ 
➔ A++A-

U u OKa3aJIOCb B nepBOM RMilYJibCHOM RHTepBane • 
116, BO BTOPOM - 62, B TpeTbeM - 23. 

Pacnpe;:i;eneHRe 34><l>eKTRBHbIX Mace PTT+ .:. KOM6RHaum'i 
R3 peaKURR /2/ npe.n;cTaimeHo Ha pRc .. 1 /pacnpe,n;eneHR.11 

,a) b) c) 
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PRc. 1. Pacnpe,n;eneHHe Mace PTT.+ ·KoM6RHauRii ,n;n.11 Tpex 
RHTepBaJioB 3HeprRii: a/Pn = 2 7 5 I'3B/c; B/Pn =578 I'3B/c; 
c/P.n =8711 I'3B/c. 
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Mn TT - no.no6m,1/. AnnpoKCHMaum1 pacnpe.neneHHH npo -
H3BO.D;Hnacb Ha6opoM pe3OHaHCHbIX KPHBbIX B cpopMe ,ll;)KeK
COHa 121 H cpa30BOH KpHBOH. MaccLI H WHPHHLI pe3OHaHCOB 
B3JITLI paBHLIMH 1236±120, 1520±135 H 1688±130 M3B/c 2. 
lfa rpa4>HKa JICHO . BH,!J;HO o6pa30BaHHe H3o6apLI Ll +I- ' pac
na,na10~eii:c.11 Ha p H TT+ • CeqeHH.11 peaKUHH n p ➔ Ll ++- Ll - npe.n
cTaBneHLI B Ta6n. I. 

Ta6nnua 1 

pn ( raB/c) 2-+5 5-t8 8-t 11 

a np ➔ Ll ++ Ll - ( M6apH) 1,05:t,p, 10 0,30:t_0,04 0, 17:±..0,04 

PeaKUHH /1/ MO)KHO conocTaBHTL ,nHarpaMMY O,!J;HOilHOHHOro 
o6MeHa 

IL, 

71± 
p 

ft,. 

p 
7r+ 

/1/ 

3HepreTuqecKUH xo.n ce11eHUJl, COOTBeTCTBy101uero TaKOH 
,!J;HarpaMMe, )J;Oll)KeH IlO,!J;'-IHHJITbCJl 3aKOHY p - 2 , KaK 3TO . . n 
cne.nyeT H3 Mo.nenH Pe,n)Ke. 

Ha pHC. 2 Mbl npHBO,!J;HM ce11eHHJl, B3JlTbie H3 Ta6n. l, 
BMeCTe c KPHBOH P;2 • BH.D;HO, qTO HaWH ,naHHLie npe
BOCXO,!J;HO llO)KaTCJl Ha npe.nnonaraeMyIO 3aBHCHMOCTb. Ha 
TOM )Ke rpa4>HKe MLI HaHecnH TOqKH, B3JlTLie H3 pa6oT/3-5/. 
3TH .naHHLie ,!J;OBOllbHO CHnbHO OTllH'-laIOTCJl OT HaWHX u Teo
peTH'-leCKOH KPHBOii:. 

Ha_u6onee HHTepeCHbIM BOilpOCOM, KacaIOIUHMCJl peaKUHH 
C o6pa3oBaHHeM ,!J;BYX H306ap;.11BnJ1eTCJl Bonpoc O BO3MO)K
HOM cy~eCTBOBaHHH 3K3OTHqecKoro o6MeHa cQ=2.MO)KH0 Ha-

4 

T-Cch.n. 
2.0 f- t •-KLuch~cwm 

! •-Sha.ptia ,-..._ 
..0 

■ -aaMMQS1 5 i.5 

f 
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<J \ ... 
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\o 0.5 ' I "1!.__ I ...,_ j _, 
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pl'\ (r3&/c) 
PHc. 2. Ce11eHHe ++ -peaKUHH np ➔ A Ll. 

pucoaaTb .nuarpaMMbl, B KOTOpbIX U3o6apa.,yt+ 06pa3yeTCJl 
a aepxueM y3ne: 

n,, 11.. .,. + 

p p ~=I l~.;-1 
/la/ 

TaKHM o6pa3oM, BO3MO)KeH nu6o o6MeH qacTuueii c 
Q =2, nu6o nocne,noBaTenLHLiii o6MeH ,nByM.11 11acTuuaMH, 
Ka)K.na.11 C Q =I. B npHHUHne npoue<;Cbl, OilHCbIBaeMLie 
3THMU .D;BYM.11 .nuarpaMMaMH, ,!J;Oll)KHbl HMeTb pa3nH'-IHOe 
3HepreTuqecKoe noBe.neHue. 

KaK OTMeTHnH BnepBbie 0nn H .np. / 6 / , pacnpe.neneHHJl 
no nepe,naqe t oT cucTeMbI Ll ++ ➔ (pTT+)K p / unu OT Ll- ➔ 
(n TT- ) Kn / HMeIOT ,nBe .11pKo BLipa)KeltHLie rpynnw 6on1,-
111ux H MaJiblX nepe,naq. Ha 3TOM OCHOBaHHH aBTOpLI pa6o-
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Thi 161 H npHIIIIlH K BhlBO.IJ.Y O cyiuecTBOBaHHH 3K30TH1-IeCKoro 
o6MeHa. TaKoii :>Ke BhlBO,IJ, ,IJ,enaIOT H aBTOPLI pa6on,i 151 . 

Ha PHC. 3 Mhl. npe,IJ,CTaBmieM t - pacnpe,IJ,eneHHH ,IJ,IlH 
CilY'IaeB peaKIJ;HH /1/ . .HCHO BH,Il,Hhl ,IJ,Be r~nnLI co6LITHH, 
HMeIOIUHX Manble H 6onLIIIHe nepe,IJ,a'IH OT Ii K o / H co
OTBeTCTBeHHO OT Ii- KI p /. "3K30TH'leCKHMH" co6hITHHMH 
B ,IJ,anLHeiiIIIeM 6y,IJ,eM: Ha3bIBaTL co6LITHH C MailhIMH nepe-

-t--j- .·· 

,IJ,a'laMH OT Ii . K. 0. )];onH MailLIX nepe,IJ,a'I ,Il,IlH Bcex HM-

nynLCHhIX HHTepeanoB COCTaBnHeT - 3O-4Oo/o. Ce11eHHe 
peaKUHH op ➔ Ii++ _Ii - , r,IJ,e Ii++ o6paJyeTcH B eepxHeM 
yJne ,IJ,HarpaMMhl la, paBHO - 0,13 M6ap11 npH HMnynhce 
6,6 I'3B/c, 'ITO cornacyeTcH co JHa11eHHeM, nony11eHHLIM 
npH 06ny11eHHH ,IJ,eiiTepHeBoii KaMephl npOTOHaMH C HMnynL -
COM 6,98 I'3B/c 151. O,IJ,HaKo ,IJ,OilH TaKHX co6h1THH

0 

no OT
HOIIIeHHIO K "He3K30TH'leCKHM" cny11aHM /.D.HarpaMMa 1/ 
y Hae 3Ha'IHTenLHO 6onLIIIe' 'leM B pa6oTe 151 I B HaIIIeii 

++ -

Pa6oTe o = N(op ➔ Ii Ii ) .,. 0,75 B pa6oTe 151 - 0 08/. 
. N '(op ➔ Ii - Ii++) ' ' 

Berger / 7 I 
rpaMMa la/ 
O,Il,HHO'IHhIX fi 

\:] 
:] ... 
~ 20 
0 u 
0 

5 
~ 

:r ... 
0 4 

o6'hHCHHn 3TOT "3K30TH'leCKHii"; o6MeH /.D.Ha
.D.BYMH OPE- )J,HarpaMMaMH c o6pa3oBaHHeM 
-HJ06ap, a HMeHHO: 

~) c)" 

0 4 8 ~2 0 It 8 f2 
tA.~l'L (r,L/e)2 

PHc. 3_- Pacnpe,D,eneHHe dN/dt OT 11-++_K n .IJ.IlH cny11a
ee, B KOTOPLIX 3q>qleKTHBHLie MaCChl p17+ - H 017- -KoM6HHa
UHH n°e>KaT B o6naCTH/1236±12O/ M3B/c 2 : a/ Pn = 
= 2-=- 5 I'3B/c; a/ P n = 5-=- 8 I'3B/c; c/P n =8-:- 11 I'3B/c. 

6 

ti Ll++ IL, p 

¥----$'- .JT 

ff1 JT-t 

p IL p 4-

B pac11eT no o6LI'IHOii OPE - cxeMe 6hlna BCTaeneHa· a~mnn
Ty,IJ,a npouecca 17-p ➔ 17+ Ii - , BJHTaH HJ 3KcnepHMeHTa. lihlnH 
nony11eHhl ce11eHHH .D.IlH ncee,IJ,onpouecca po ➔ Ii - Ii++ , 
paBHhle 0,30;0,12; 0,06 M6ap11 ,Il,IlH HMnynLCOB 3,7; 7 H 
IQ I'3B/c. HaIIIH ,IJ,aHHLie 0,38; 0,13 H 0,04 M6ap11 HaXO,IJ,HT
CH B HennoxoM ·cornacHH c pac11eTaMH Berger a. 

B HaCTOHIUeii pa6oTe Mhl ,IJ,a,IJ,HM HeCKOilhKO ,IJ,pyroe 
o6'hHCHeHHe 3q>q)eKTaM o6pa30BaHHH ,Il,BOHHhIX H306ap. )];nH 
3Toro o6pa THMCH K pacnpe,IJ,eneHHHM Mace p 17 + 17 - - H o 17+ 17- -
KOM6HHan;uii. Ha pHc. 4 npe,IJ,cTaeneHLI pacnpe,IJ,eneHHH Mace 

,::, 
::, 
I-

~ 
0 
u 

0 50 
~ 
::, 

::r 

Cl) &) c) 

• 

m f.62 2D2 f.22 f.62 2.02 2.lt2 2.82 f.22 f.62 2.02 2.42 2.82 
MNff ( r3&/e2) 

Pac. 4. Pacnpe,D,eneHHe 3q>qleKTHBHhIX Mace p 17 + 17 - - H 
017+17 - -KOM6HHan;Hii ,IJ,IlH ecex cny11aeB peaKUHH op ➔ 
➔ op 17 +17- : a/ Pn = 2-:-5 I'3B/c; a/ Pn = 5-:-8 I'3B/c; 
c/ P = 8-:-11 I'3B/c. 

n 
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p 77+ 77 - - u o 77 + 77- -KoM6uHa.uuii .u;mI acex cnri:aea peaK.uuu 
op ➔ op 77+ 77- /2/. Kpuaa.H - q,a3oaa.H.u;n.H.u;ayxnpo.ueccoa 
op ➔ op 77+77- u op ➔ d077. 06paI.QaeT Ha ce6.H BHUMaHue 
oco6eHHOCTL a paiioHe Mace /1500-1700/ M3B/c 2 • Ha 
cne.u;yIOII.\eM pucyHKe npUBOJJ;UTC.H pacnpe.u;eneHUe Mace TeX 
)Ke KOM6UHa.uuii, HO B cnyqa.HX, r.u;e XOT.H 6LI OJJ;HO 3HaqeHue 

. 2 
Mace p77+ unu 077- -nonano-ao6nacTL/1236±120/M3B/c. 
Kpuaa.H - qia3oBa.H .u;n.H npo.uecca op ➔ d 077 . Bu.u;Ho OTHocu
Tem.Hoe ao3pacTaHue oco6eHHOCTU a paiioHe Mace /1500-
1700/ M3B/c 2 KOTopoe Ha6mo.u;aeTc.H npu acex :mepru.Hx., , 
TaKOH' )Ke au.u; UMeIOT pacnpe.u;eneHU.H .u;n.H co6LITuii c o.u;Ho
apeMeHHLIM PO)KJJ;eHUeM .u;ayx H306ap - peaK.l{U.H /1/ /cM. 
puc. 6/. B TO )Ke apeM.H B pacnpe.u;eneHH.HX p77-77+ H 077+77-
.u;n.H co6L1Tuii, r.u;e HH o.u;Ha H3 .Mace p77+ H 077 - He nona.u;aeT 
a o6naCTL d, HHKaKHX oco6eHHOCTeii HeT. 3TO .zieMOHCTpu-

,:s 
~ 50 
~ 

0 
u 

0 
<; 
u :, . 

:::r 

l.22 1.62 2.02 

a.) S) c) 

l.22 1.62 2.02 2.42 2.82 l.22 l62 2.02 2.lt2 2.a2 

MN:rr,r (r,i/c2) · 

Puc. 5. Pacnpe.u;eneHue 3q,q,eKTUBHLIX Mace P 77 + 77- - H 
017+ 77- -KOM6UHa.uuii .u;n.H cnyqaeB, B KOTOPLIX XOT.H 6LI 
OJJ;Ha H3 Mace p 77+ unu 077- ne)KHT B o6naCTU /1236+ 
±120/ M3B/c 2 : a/ Pn = 2-;- 5 I'3B/c; a/ P n = 5-;-8 I'3B/c, 
c/ Pn = 8-;- 11 I'3B/c. 
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m ts2 2.02 ◄.22 f.62 2.02 2.42 f.22' 1.62 2.02 2.lt2 2.82 
MNH, (r,&/ca) 

Puc. 6. Pacnpe.u;eneHue 34><beKTUBHLIX Mace p 77 + 77- - u 
017+ 77 - -KoM6uHa.uuii .u;n.H cnyqaea, a KOTopLix o6e Macchi 
p77+ H 077- ne)KaT a o6nacTu/1236±120/M3B/c 2 : a/ Pn = 
= 2-;-5 I'3B/c; a/ P n = 5-;- 8 I'3B/c; cl P n = a-;-11 I'3B/c. 

l::J 

i 40 
~ 

0 
0 

0 
c; 
~ 20 

::r 

a) 

" 

t22 l62 2.02 1.22 t62 2.02 2.42 2.82 t22 t.62 2.02 2.♦2 U2 

MN,::r (r3&/c2) 
Puc. 7. p acnpe.u;eneHue 3q,q,eKTHBHbIX Mac C p 77 + 17 - - u 
017+77- -K_oM6UHa.uuii .u;n.H cnyqaea, B KOTOpLIX HH o.u;Ha H3 
KOM6HHa.uuu: p 77+ unu 077 - He . HMeeT 34><beKTUBHOH Ma CCLI 

/1236±120/_ M3B/c 2 : a/ Pn = 2 -;-5 I'3B/c; a/ Pn ;, 
:c: 5-;- 8 I'3B/c; c/ P = 8-;-11 I'3B/c. n 
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pyeTCH PHC. 7. lfa Knacca co6hlTHii, rAe Ha6moAaeTCH XOTH 
61,1 OAHa KOM6HHa:U:HH p 17 + HilH 0 17 - C Maccoii 
/1236±120/ M3B/c 2 , BhlACilHM cny11aH c "6hlCTphlM" npo
TOHOM (pf ) ( P > P ) . 3To B OCHOBHOM COOTBCTCTByeT 
6onhIIIHM nepe.zfaqa~ OT L'l++ .K p, T.e. AHarpaMMe C "3K30-
TH'ICCKHM" o6MeHOM /AHarpaMMa la/. B pacnpeAeneHHHX 
TPOHHhIX KOM6Hua:u:Hii AilH co6hITHH C pf He3aBHCHMO OT 
Toro, pO)KAaeTCH IlH B HHX OAHa HilH ABC L'l -H306aphl, 
oco6euuocTh B o6nacTH /1500-1700/ M3B/c 2 6onee· 
HPKO Bhlpa)KeHa /cM. pnc. 8,9/. B TOM )KC Knacce co6hlTHH, 
HO c MCAilCHHhIM npOTOHOM Ps HHKaKHX oco6eHHOCTeii He 
Ha6nIOAaeTCH /cM. PHC. 10,11/. 

Ha OCHOBaHHH 3THX pacnpeAeneunii MO)Kl{O CAenaTb 
HCKOTOpble·, BhIBOAhl O MeXaHH3Me B03HHKHOBCHHH peaK:U:HH 
C ABOHHOH H306apoii B "3K30TH'ICCKOM" H "He3K30TH'ICCKOM" 
cny11a11x. B "3K30TH'ICCKOM" cnyqae 3«l>4ieKT o6pa30BaHHH' 
ABOHHOH H306ap1,1 C Pr B03HHKaeT KaK KHHeMaTH'ICCKOe 
OTpa)KCHHe npo:u:ecca C o6pa30BaHHCM H nocneAYIOIUHM 
pacnaAOM TH)Kenoii H3o6aphl c Maccoii B paiioue/15OO-
17OO/ M3B/c -2 • Ilpn 3TOM TH)Kena11 H3o6apa pacnaAaeTCH 
Ha i'l - H 17- -Me30H, KOTOPhlH C OCTaBIIIHMCH HYKilOHOM 
AaeT Macey B paiioue/i236±120/M3B/c 2 .TaKHM o6pa30M, 
npo:u:ecc MO)KeT npoTeKa Th no cxeMe 

+ op ➔ N * (1600)o 
I . ++ -.__ ------+• tl 17 

Ilpil 3TOM N * + (1600) 06pa3yeTc.11 B BepxueM y3ne AHa-
rpaMMhl, 'ITO CO0TBCTCTBYCT cny11aHM C Pr · 

ft, 
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y± 
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t22 f.62 2.02 f.22 f.62 2.02 2.42 2.82 1.22 f.62 2.02 2.42 2.82 

MNH (r",&/ca) 
Pnc. 8. PacnpeAeniarnne 3q>q>eKTHBHhlX Mace prr+17· -n H 077+17-_ 
KOM6Hua:u:nii AilH cnyqaeB, B KOTO~hIX X0TH 61,1 OAHa f3 Mace 
p17+ HilH 017- IlC)KHT B o6nacTH /1236±120/ M3B/c H co
ACP)KHTCH 6hICTphlH npoTOH Pr : a/ p; = 2 7 5 I'3B/c; 
B/ P n = 5-:- 8 I'3B/c; c/'P n = 8 -:-11 I'3B/c. 
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t-

~ 20 
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4.62 2.02 i.22 i.62 2.02 . 2.42 i.22 i.62 2.02 2.42 

MN,r,r ( r3t,/ c2) 

Pnc. 9. PacnpeAeneuHe 3q>q>eKTHBHhlX Mace p17+ 17- - H 
0 17 + 17 - -KoM6HHa:U:HH AilH Cil)'.'laeB, B KOTOphlX o6e MaCChl 
p17+. H017- ne)KaT B o6naCTH/1236±12O/M3B/c 2 H COAep
)KHTCH 61,1cTp1,1ii npoToH Pr : a/ Pn = 2-:- 5 I'3B/c; 
B/ P = 5-:- 8 I'3B/c; c/ P = 8-:-11 I'3B/c. n n 
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lfao6apa N * +(1600) Mo:>KeT o6pa30BaT1>CJ1 HBHH)KHeM 
Y3Jie OPE-nHarpaMMbl /cJiy'laH C MenJieHHhlMilpOTOHOM Psi= 

fl, It,, 
/3/ 

.7[" 
,t1++. 

:JI"-
OnuaKO OTHOWeHHe Me:>Kny nHarpaMMaMH, KOTOpoe CJienyeT 
83 H30TOilH'leCKHX COOTHOWeHHH, paBHO /2/: /3/ = 8 : 3. 
CJienoaa TeJILHO, 06pa3 oaaHHe N H (1600) B cJiy'laHx c 
MenJieHHhlM npOTOHOM MaJIO, e Mhl He BHAHM IlHKa B o6naCTH 
Macc(i500-1700/M3B/c 2. 

C npyroii CTOpOHhl. B cny'laJIX C o6pa3 OBaHHeM L'l L'l_ , 
conep:>Kamex MenJieHHhlH npOTOH, HeJib3JI HCKJIIO'IHTb o6bl'I
HYIO OPE-nearpaMMY c o6pa.3oBaHHeM L'l- B aepxHeii H 
A++ B HH:>KHeii BepWHHaX /nHarpaMMa 1/. 3Toii nearpaMMe 
T0:>Ke C00TBeTCTByeT MenneHHhlH npoTOH p s • Macchi p 17 + 17 -

H n 17 + 17 - B co6LITHJIX, C00TBeTCTBYIOI.QHX TaKOH AHarpaM -
Me, MoryT HMeTL wepoKoe pacnpeneneHee, 'ITO Mhl H Ha6mo
naeM Ha oni.ITe /pee. 10,11/. 

TaKHM o6pa30M, Mhl npHXOAHM K KHHeMaTH'IeCKOH Kap
THHe' o6'bJICHJIIOll{eii CJiy'IaH "3K30TH'leCKoro" o6pa3oBaHHJI 
naoiiHoii H3o6aphI L'l I 236 : B aepxHeM y3Jie o6hl'IHOH 
OPE- nearpaMMLI 06pa3yeTCJ1 TJ1:>KeJiaJ1 H3o6apa c Maccoii 
B paiioHe /1600-1700/M3B/c 2 , K0TopaJI pacnanaeTCJI Ha 
!l I 236 H 11 -Me3oH. ll I236 O.T pacnana 3Toii H306aph1 
nponon:>KaeT naeraT1>CJ1 no HanpaBJieHHIO N *+(1600) B 06-
meii c.u.M., a 77 -Me30H pacnana - B np0THB0ilOJI0:>KH0M 
HanpaBJieHHH. 3TOT 17 -Me30H. C OCTaBWHMCJI HYKJI0HOM 
HMHTHpyeT o6pa30BaHHe BTOpoii L'lJ~36. CooTBeTCTBy10-
maJ1 KapTHHKa: n N *tl60UJ 

- A+• .. ,, . "'• 
KpoMe 3Toro npouecca, cymecTByeT "He3K30TH'IecKoe" 
o6pa3oBaHHe ABYX L'l I236 OAHOBpeMeHHO, Korna -1 ++ 06-

pa3yeTCJI B HH:>KHeM,a .1- B BepxHeM y3nax COOTBeTCTByIO
meii OPE-nearpaMMbl /cM. AHarpaMMY 1/. 

12 

,, 

l:::J 
::J .. 
~ 40 
a 
u 

0 
c; 

~ 20 
=r 

1.22 l62 2.02 1.22 1.62 2.02 2.1~2 2.82 1.22 4.62 2.02 2~2 2.82 
MNn (r,~/ca) 

Pee. 10. PacnpeneneHHJI 3<liqJeKTHBH1>1x · Mace p17+ 17 - - H 
~ n17+ 17 - -KoM6HHaueii AJIJI cnyqaeB, B KO_Tf pbIX XOT~ bl onHa 

H3 Mace p17+ HJIH n17-. ne:>KHT ao6nacny1236±12O 3B/c2 
e HMeeTCJI MenneHHLIH npoToH: a/ Pn = 27 I'3B/c; 
a/ P - = 5 -:-8 I'3B/c, cf P = 8-:- 11 I'3B/c. 

n n . . 

" 

•::J 

E 20 
L8 
8 

a) !) 

a 
c; 

~ 
=r-

C) 

1.22 f.62 2.02 l.22 f.62 2.02 2.42 (22 l.62 2.02 2.4-2 2.82 

M,.,nr (1'>&/c2) 

PHC. 11. PacnpeneneHHe 34>4>eKTHBHblX Mace p17+ 17- - H 
n17+17--K_OM6HHaUHH AJIJI CJI11aeB, B KOTOpbIX 2o6e MaCCbl 
p17+ H 017- Jie:>KaT B o6naCTH 1236±12O/M3B/c H HMeeTCJI 
MenµeHHblH npOTOH p s : a Pn = 2 7 5 I'3B/c; B/ pn = 
= s-=- 8 I'3B/c; c/ P = 8 -:-11 I'3B/c. 

n 
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B paMKax :noro 06'L.llCHeHH.ll nerKO IlOH.llTb 3HepreTHqe

CKHH xo,11; ·o6paJOBaHH.ll ,11;BoiiHoii HJ06ap1,1 /),,,. M1,1 · HMeeM 

3,11;ec1, ,11;eno C B03HHKHOBeHHeM 0,IJ;HOH H3 HCTHHHblX 

HJ06ap t,,. HJ pacna,11;a 6onee T.11:lKenoii HJ06ap1,1, 06pa3y10-

1Qeiic.11 npH OPE-o6MeHe, c o,11;Hoii cTopoHhl, H cnyqaeM 

HCTHHHoro o6pa3oBaHH.ll ,11;Byx /),,, B OPE-,11;HarpaMMe, c ,11;py

roii. Cne,11;0BaTenLHo, Bee cnyqaH ,IJ;BOiiHoro o6pa3oBaHH.ll t,,_ , 

no:lKHble H HCTHHHLie, ,IJ;On:lKHhl no,11;qHH.llTbC.ll 3HepreTHqecKOMY 

xo,11;y, npe,11;cKa31,rnaeM0My OPE-,11;HarpaMMaMH (P-2 ). 
n . 

CeqeHHJI C 'HCTHHHLIM ,IJ;BOHHblM' o6pa30BaHHeM _t,,.}236 

/ ,IJ;HarpaMMa 1/ MoryT 61,1Tb nonyqeHLI BblqHTaHHeM H3 

ceqeHHii, npHBe,11;eHHLIX B Ta6n. 1, ceqeHHii ,11;na no:lKHhlX 

cnyqaeB. OHH npe,11;cTaBneHhl B Ta6n. 2. 

Ta6nnua 2 

p ( f3B/c) 2-f5 5+8 8-t 11 
n 

- ++ a ➔ /),,, /),,, ( M6apH) 0,53+0, 10 
np -

0,12;!:_Q,04 0, 12:!:.0,04 

B '- 3aKnJO'ieHHe MO:lKHO 3aMeTHTb, 'ITO Mhl He YTO'iH.lleM 

JHa'ieHHe MaCChl TH:>Ke.TIOH H306apbl. Mhl yKa3blBaeM T0nLKO 

)J;HanaJOH 3THX Mace /15OO- l 700/M3B/c 2 . B 3TOM ,IJ;Hana-

30He Haii,11;eHO MHOro pa3nH'illblX H306ap. O6pa30BaHHe' nro6oii 

H3 HHX HnH HeCKOnLKHX ,IJ;aCT TOT :lKe 34><lieKT. 1Io,11;qepKHeM, 

O,IJ;HaKo, 'ITO ,11;eTan1,u1,1e pacqeTbl no pa3nH'iHblM MO,IJ;eLIHM 

MoryT OKOH'iaTenLHO pewHTb npo6neMy o6pa3oBaHHJI ,IJ;Boii

HhlX H306ap. 

ABTOpbI Bblpa:lKalOT 6naro,11;apHOCTb na6opaHTaM HeiiTpoii

HOH rpynn1,1 H H.A.IIepaywHnoii Ja HJroToaneirne pHcyHKOB. 
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