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Hayqenne CBOllCTB B3SHMOJl81iCTBllll 1T -M030HOB C 77-M030HSMH neo6xO)lllMO )lnSI 

IIOHHMSHllll BCeX llBneHHll, o6ycnosneHHbIX CllJU,HblMH B3aHMO)lel!CTBHSIMH. C TeopeTH'i0CKo_ll 

TO'iKH apeHHll )l~BHO ll3B8CTHO, 'iTO CHnbnoe B3SHMO)lel!CTBH0 1T -Me30Ha C nyxnonoM npn-
' . . ' 

BOJlHT K CHJll,HOMY "" -B3SIIMOJl81iCTBHIO. 0JlHSKO )lO nocne)lHero· BpeMeHH (1860 r.) H8 

6nmo nony'ieHo 9KCIIepHM8HT8nbHbIX JlOKa3aTenbCTB Toro, 'iTO "" -B3SHMO)lel!CTBH8 cyme

CTB8HHO. 

0CHOBHbI8 CB8)l0HHSI O B3aHMO)l0l!CTBHll sne~eIITapHbI.X. 'iaCTIIIl nony'i0Hbl ll3 OIIblTOB 

no pacceSIHHIO, B KOTOpbIX 'laCTllitbI MllWeHH 6nmn CTa6HJU,HblMH. " -Me30HbI llBn51IOTCSI 

H0CTa6nm,HblMH 'iSCTHUSMH, H noica IIPEllK)l8BpeM0HHO rosopHTb O nocTaHOBK8 9KCnepHMen-

TOB C, 1T -M830HSMH B KS'l0CTB0 MHWOHH. floSTOMy HCTO'iHHKSMII llH<pOpMSitHH O 77777"B3SHM.C

Jl0llCTBIIll MoryT 6n1Tb nH6o onbtTbI no nay11ennro nponeccos, KOTOphle · COJlepJKaT ·saanMo-

JleilCTBHe JlBYX BHpTyanbHbIX 11 -Me30HOB, nn6o 6onee IIPS!Mbl0 OIIb!TbI no nay'leHUIO npo-

U8CCOB C o6pa30BS!IH0M B' KOHe'iHOM COCTO!!Hllll. JlBYX IWH 6onee peam,ni,1x ff -Me30HOB. 

floMHMO 9KCnepllM0HTSJlbHblX TPYllHOCTell B ll3Y'i8HHH TaKUX np,oueccol", H3Bneqenne KOnH-

'i0CTB0HHblX )lSIIHblX 0 7777 -B3SHMOJl8l!CTBHII OKS3anOCb 'ip03Bbl'iSJIHO CnOJKHbIM ll3-3S OTCyT-

CTBHSl B 6onb111HHCTB8 cny'iaes CTporHX TeopeTH'i8CKHX MOTO)lOB. flo'ITH 7HHKaJlbH8SI B03-

MOlKHOCTb 0)lll03Haqnoro onpe)leneHH!I )lnllH "" -pacceHHHSI B S -COCTOSlHHH H3 anann-

aa peaKuHll ,rN ➔ 1111 N s6nHa11 nopora 6nma yKaaana B.H. fpn6osb1M, A.A.AncenbMOM 

H B.B.AHHCOBH'l8M/1/ B 1858 r. IlpeHMylll0CTBO IIOJlXO)la, pa3BHToro B 9THX pa60Tax, 

IIepe/l JlpyrHMH M0TOJl8MH 3aKnlO'iS0TCSl B TOM, 'iTO OH OCHOBSH Ha CTporOM peW8Hllll 3a)la-

'ill y'ieTa KaK " N - • TSK H 7777 -B38HMOJleliCTBllSI B KOH8'1HOM COCTOSIHHII. 

Pa60TbI, BKnJ?'i8HHbI8 B pe<jlepu'pyeMyro JlDCCepTan,nro, 6hlnH HS'l8Tbl B 1.860 rOJlY rnai~-

HblM. o6pa30M )lnll nony'iElHIISI CB8)l0HHli O B3SHMO)lei!CTBHD " -M030HOB C 

,B s -coCTOSIHHH. C STOii uem,ro uccne)lOBanacb peaKUltSI 

1T p ➔ ,,+rr,-n· 

1T -Me30HSMH 

s6nH3H noporax) B nnTepsaiie.sneprnll 200-300 Mss. K Ha'lany naw11x pa6oT cse)leHDR· 

x) nopor peaKuHn (t)·pasen 172,4 Mss. 
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o p·eaKUHH, ( 1) a HenocpencTae1rnoil onH30CTH oT ,nopora nonHOCTblO OTCyTCTaoaann, a cae-

neHHSI o · ,; ,r -B3anMonellcTBHH B S -COCTOSIHHH, nonyqeHHhle pa3/IH'1Hb!MH MeTO)laMH, . 

Hopnnn K~allHe np0Tnaope'!na1,1ll ~apaKTep. 

.nncce)'.iTaUHSI HaIIHCaHa Ha OCHOB8 HCC/18)l0BaHHll, BhlUOIIH8HHblX Ha CHHXpOUHK/IOTpOH8 

flaoopaTopHH SIAE!pHblX rrpooneM B T8'1811He 11)60-1.964 r.r. PE!3YllbTaTbl paooT onyollHKOBa-
\ /2-6/ ' • . · 

_Hbl-. l3 rreqaTH H AOK/la)lblllallHCb Ha M8)KAyHapOAllhlX KOH<pepeHUHSIX no cpH3HKe BhICOKHX 
- ·. . 171 

a11eprnll (a 1960 r. B Po'!eCTepe, a 1962 r. a )Ke11eae n a 1964 r. a nyoHe} • 

nuccepTaUHH COCTOHT H3 Tpex r11aa 0 8 rrepaoll rnaae OUHCaHbl M8TOAHKa H3!'iepeHHll 

H ,KPIITep1in OToopa BOAOpOAHhIX _ COOblTHll. Bo _BTOpoll rn_aae H3/IO)K8Hhl pe3yllbTaTbl H3Me~e~ 

l!Hll UO/IHhIX ce~eHnll, _yrnoBhlX H HMUYllbCHhlX pacnpenene1mll B~OpH'IHhlX '!aCTHU. 8 Tp8Tbell 

rnaae npnaenen1,1 ~eTOAbl H peaynbTaThI 11cc11enoaa1111S1 

Ho)Ke KpaTKO H3naraeTCH conep)KaHne nnccepTannn. 

1. MeTOAHKa 8KCU8£HM81!Ta 

,r ,r -B3aHMOA8llCTBIISlo 

Bh!OOp· ' M8TOAHKH onpenenSinCH ABYMSI OCIIOBHblMH TpeOOBal!HllMH! 1) 11800XO)lHMOCTblO 

• ' - -29 2 
pern:cTpaUHH Tpex'!aCT,H'IHOll peaKUHH C C8'1811H8M UOpSIAKa 10 CM ; H 2) 11eooXOAHMOCTblO 

TO'!Horo H3MepeHUSI a11eprHll H yrnoa BbmeTa Men11e11HhlX "-Me3oHOB, B HHTepaane a11ep-

rnll OT 1 AO 50 MaB. IlpaKTH'l8CKH 8AHHCTB8HHhlM M8T0AOM, KOTOpblll II03BOIIS!ll B Oo03pHM08. I 

' ape Ml! BbmOIIHHTb aTy 38,[la'ly, OKa3a/ICll MeTon cpOToaMyllbCHOHHhlX KaMep. 

·c rroMombro' C'leT'IHK~B TpynHo nony'IHTb no1111y10 n11cpopMaunro o Tpex'lacT.H'IHOll peaK

unn. Tpyn110CTH B0311HKaroT na)Ke iipn H3MepeHHH UO/lllhlX C8'1811HH! A/Ill H3M8p8HIIH Mallb!X, 
. , 

Ce'!em1ll II}'JKHO HCUQnb30BaTb lKHAKOBOAOpOAHYIO MHmeHb, HO M8All81!Hbl8 M830Hbl He OYAYT 
. I 

I\bIXOAHTb H3 TaKOll MHme11H. npyrHM KOHKypnpylOIIlHM MeTOAOM SIB/IH8TCH llOAOpOnHall 

,' ny3bipbKOB~ll KaMepa, npeHMymeCTBO KOTopoll, KaK MHmeHH C 'IHCTblM BemeCTBOM, - oec

cnopno. OAH8KO 'Allll Bh!U0/1~811Hll TaKoll paoOTbl nonanoo1111ocb Obi nony'IIITb II oopaooTaTb 

-6,8 Milli. cpoTorpacpnll U~H CKOpOCTH oopaooTKII "'100 TbIC. cpoTorpacpoll B ron. 

B namHX OUb!TaX cpo-roaMyllbCHOHH~Ie- KaMepbl oony'!allllCb ny'IKOM ,r - -M830HOB C 

9HeprHSIMII 300, 250 H 225 M9B B M~30HHOll naoopaTOpllH. flSin. HeonpeneneHHOCTb 'B aHep

rHH COCTaamma 2%. nnll nony'!eHHSI BCero MaTepHana Obi/IO oony'leHO 23 KaMepbl ( 1 Ka Me-
. . , 3 , 3 

pa pa3MepoM 20x10x10 CM, 2 KaMep1>1 pa3MepoM_ lOxlOxlO CM 11 20 KaMep pa3MepoM 

5 x5 x5 CM
3

) • nnll UOHCKa COOhlTHll, COOTB8TCTBY10m11x p0)Kll8HHIO nono111111TenbHOro ,,_ 
' { 

M830HS Ha Bonopone, Ohl/I 11cnonb30B8H c11e11yromnll MeTon. 3MYllbCIIOHHbl8 cnon npocMa-

TpHBSHHCb no n11oman11 IIpH yaenn'l8HHH X 105. n pernCTpHpOBanucb OCT8H0BKH 
+ 

,r -M830-

HOB no xapaKTepHhlM ( ,,+➔ µ + + v,2-pacnattaM. HallneHIIhl8 Tp8KH ,,+ _M830HOB npoC/18)KH-

' aanHCb no 3Be3n C nepBH'IHhlM 1T - -M830H0M. l1011naa11Dll, Bbl3b!B~8M8ll nepBH'IHLIMD 
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11 -M03oaaMH npn aa0pr1m 200--300 MaB, 6nn3xa K MHHHManhHoll, a noan3aunst ·BTopn'l111,1x- _ 

1T. -M830110B B cpe1111eM 6onee 'leM B llB_a pa3a npeBbllli88T MHlll!Mam,ny10. 3TO no3BOnMO 06-

ny'laTb KaMep1,1 60nblliHMll IIOTOK8Mll - 5•10
5

Mea,/cM
2

.BbI6pam1ui'1 ireTOll· noncxa oKa3ancst occ--

6em10 aq,,j,eKTHB~l,IM nnst p81"HCTpaUHH C06b!Tllii, COOTB8TCTBYIOIIUIX p81'1Kllllll ( 1) B6nH3H 
- I 

nopora ll npaKTll'l8CKH 'eAHHCTB8HHO B03MO)Kllb!M MeTOllOM upn aamPmn- 6onhlli01"0 q,011a 

OT peaKUllll ,Bbl3b!B88Mb!X 11--Me30HBMII ua cno>KHLIX !1/lpax '5 <!ioTOSMynhCIIH, 

Boero 6uno 3ape!"IICTpHpOBBIIO OK Ono 30 000 B38IIMOA8llCTBIIH 11 - -Meaoaa c o6paao-

B8IIH8M AOnon11HTenbllOl"O 11 +_Meaoua. 113 nnx npensap11Tenh110 OT6npannch cny'taH c ABY- · 

Mll BTOpH'IHblMH 11 -Me3oHaMH, 118 HM810lllli8 cneAOB llPYl"HX 'IBCTHU H · TpeKOB SIJJ.8P OTllll-

'Ill., 3TH co61,1Tllll 06C'11!Tb1Ban11Cb no cneunanbHO COCTaBneHHOl! KHl!eMaTll'leCKOl! nporpaMMe 
. ' 2 . 

HS 9neKTpOHHO-C'18THOl! Mam1111e, ll COOTB8TCTBHe IIX peaxn11n ( 1) orrpenemmOCb no X -KpH-

Tep1110. 81,16paHHb!8 pa3Mepb! K8M8p • ll03BOnMII pel"IICTpllpOBB,Tb - 85% 11 -Me30HOB OT 

peaxu1111 11 -p ➔ 11+,r -n. B HHTepnane aaepr11l! 200-300 M3B oxo11'1aTe~110 61,mo 0To6pa110 

563 co6h1Tllll, H3 IIIIX 373 C06b1Tllll B 1111Tepsan0 8Hepr11l! 200-245 MaB II 190 C06b!Tllll 

B HHTepBane 245-300 MaB. CpeAHee 31!8'1811118 q>OHa "KB8311BOAOPOAHbIX" C06blTl!l! B a11an11-

a11pyeMOM 11a6ope no ABYM 1183BBIICl!Mb!MII oneHKBM COCTBBmreT (15;t_5)%. 

YrnoBble II IIMnynbCHble pacnpeAene1111st BTOPll'lllb!X 'IBCTIIU 

flonm,re Ce'1e1111st 6unn H3Mepe111,1 an11 mecTn anepreTH'lecx11x 1111TepBanoB: 200-215, 

215-225, 225-240, 240-252, 252-275, 275--300. 0KOll'IBT8nhllbl8 p0aynbT8Tbl 113Mepe1111l! 

npHBOllllTCll B Ta6n1111e 1. 

Ta6n11ua 

3Hepl"llst 1 

MaB 
210:t.7 222t_5 264±.12 288;!::.12 

Ce'1e1I11e_, 
2 10-27CM2 0,015;!:.0,003 0,027±.0,005 0,053:t_0,013 0,125:!:.,0,028. 0,16:!:.,0,06 0,38±.0,09 

nm, cpan11e1111.11 np11Bo11.1ITC.11 oueuxn non111,1x ce'1e1111l!, nony'le11111,1e B apyrnx pa6oTax 

B 11ccne11yeMoM IIBTepnane aHepr11li: ·. 

., " 
3ueprn.11,. ;241~1 · 2eci'~~

1 
276

1101 20c/i 11 317
191

,. 

,- ;, 

MaB 

Ce'1e1111e·;· 
10-27c~- o.o~io,'02 0,,1,4:t.O,lb, ,0,40:!:.,0,25,. 0,61:t_0,13. 0,71:t.1,7 
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3xcnepnMeHTa/lbHble )laHHble BO BCeM llHTepaane 200-300 MsB (pnc. 1)' He OllHCblBaIOT-
,.- , . / . 

CS! 3aBllCllMOCTblO a= CT 2 ( T - KllHeTll'leCKaSI 8Heprnsi Tpex 'laCTHll B ·c.rr.n.), ripe)lnonararo-

mell: llOCTOSIHC'I'.BO MBTpll'lHOro sneMeHTa peaKllllH ( 1), 

KpnBaSI C KOpHAOpOM OIIIHOOK, npllBC)leJll!al'I mi pnc. 2, coo:raeTCTByeT 8Mll!Ipll'leCKOII: 

3aBllCllMOCTH a= C 1T
2 

+ C 
2 

T 3
, 

. . . /12/ ~ 
Pesy/lbTaTbl pac'leTOB no CTaTH.'leCKOII: MO)lenn H MOJleHH nepn..,epH'leCKHX 

. /13/ 
'CTOHKHOBeHHi!. He cornacy!OTCSI C 8KCnepHMeHTB./lbHbIMH Aa,HHblMH, 

¢yHKllHIO B030Y)KJleHHSI peaKllllll (1) YAB.eTCSI OllHCB.Tb C llOMOmbiO oooomeHHOII: ll3008~ 
/14/ . 

HOil MO)lenn , Cne)lyeT OTMeTHTb, O)lHB.KO, 'ITO B nenoM MO)lellb CO)lep)KHT CeMb CBO-

OO)lHblX napaMeTpOB, 

YrnOBble pacnpe)leneHHSI BTOpH'lHblX 'lB.CTHll H3y'lMHCb B ABYX snepreTH'leCKBX llHTep

Banax: 200~245 MsB H 245-300 M~B (pnc~ 2), HccrieAOBBHl!e ·yrHOBblX pacnpeAeneHHll .BTO

pn'litblX 'laCTHll cymecTB8HHO AHl'I onpe)leneHHSI oonacTH npnMeHHMocTn · Teopnn fpnooaa, • 

AHce·/lbMB. ll AHllCOBll'lB., 8 STOil Teopnn npe)lnonaraeTCSI, 'ITO BC8 yrnOBbie pacnpe)leneHIISI 

BTOpll'IUblX 'laCTllll B oomell: CllCTeMe neHTpa Mace )lOll)KHbl ObITb H30TPOllHblMll, 8 HHTepaa

ne SHeprHII: 200-245 MsB yrnOBbl8 pacnpe)leHeHHS! OKa3aJIHCb CHMMeTpll'lHblMH H H30TponHbl

MH, Cne)lOBB.T8/lbHO, npeJlllOJIO)KeHHSI T80pHH All.!! peaKllHH ( 1) BblllOJIHl'IIOTCl'I B oonacTH SHep

rnll 172,4-245 MsB. Bo BTOpOM SHepreTll'lOCKOM llHTepBane (245-300 Msa) yrnoBbl8 pac

npe)leneHHSI 11 +_Me30HOB onnsKn K H30TponHbIM, YrnoB1,1e pacnpeAenennH 11--MesonoB n 

nellTpOHOB aHH30TpOllHbl ll acHMMeTpll'IHbl, npn STOM HellTpOHbl Jl8T.!!T npeHMymeCTBeHHO B 

·nepeAHIOIO ncmycqiepy, a 11--MespHbl - B 3aAHIOIO nonycqiepy, CornacHo Monenn IllH11T110-

/13/ -
pa 11 -Me30Hbl· )l0H)Kllbl J1eTeTb npenMymeCTBOIIHO B nepeAHIOIO nonycq,epy, TaKHM o6pa,-

30M, yrnoBblO pacnpe)leJ18HllSI 11--M030HOB B HHTOpBane SHeprul! 200-300 MsB HaXOAl'ITC.!l 

B pe3KOM npoTHBOpO'lllH C npe)lCKa3aBHl'IMl'I STOil MOAOHH, 

Hccne)lOBaJ1llcb TaK)K0 llMlly/lbCHbl8 pacnpe)l8HOHHSI BTOPH'lHblX 'laCTHll B TeX )KO SHepre

TH'lOCKiiX HHTepaanax. Hanoonee xapaKTOpHbl HMllY/lbCHblO pacnpeJlOHOHH.!l HellTpOIIOB, Oen 

cymeCTBOHHO CABllHYTbl B CTOpoay MOHbWllX llMHYHbCOB HO CpB.BHOHHIO C qJB.30BOJ! KpllBOII:, 
. . 

TaK KaK llMHy/lbC }!8llTpoua B c.n.n. 9Jlll0311B.'ill0 CBS!3B.H C 8qJqJ8KTHBHOll Maccoll 1111-CHC-

T8Mbl, TO STOT C,[lBllr MO)KOT OblTb OO'bl'IC!lell ·Bnlll'llllleM 1111 -B3allMO)l8liCTBlll'I. 

Ill. 'Hcc::ne)lOBallHl'I 1111 -B3allMOJl8liCTBHSI B oonaCTll IIH3KllX SHeprnll 

lln.!! Ka'leCTBOHHOro Bbll'ICUOHHSI Bonpoca O xapa1tTepe . 1111 -B3aHMOJl8llCTBHS! B oonaCTll 

ManblX sueprnll )K0JIB.T8/lbHO OblJ10 npoBOCTH, llCCJIO)lOBaHH8 CllOKTpa sqi<j:JeKTllBHblX Mace 1111 -

CllCT8Mbl B uau6onee ''IHCTblX' ycnoanrur. 0AHH H3 TB.KHX SKCll8pHM8HTOB COCTOH! B nsy-

'l8Hllll CHOitTpa Mace. 1111-CllCT8Mbl OT p8aKllHH 11-p ➔ 11+11-n BOHll3ll nopora. npn ueoO/lbWHX 
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,. 
.• 9H8pl"llllX 1TN•-aaa11MonellcTBll8 B KOH8'1HOM (;OCTOBHIIII Mano, II CllnbHOe ITIT-B3al!MOneli;._ 

CTBII8 non>KHO OT".J8T/ll!BO IIpOBB/ISITbCB. HaMepeHHSl 'ClleKTpa Mace ITIT -CIICT8Mbl Bb!IlO/IHe-

Hbl B 1862 r/31 
npn sHeprn11 nepBH'IHoro IT--MeaoHa 245 Msa: noanHee

161 
B HHTepaane 

SHeprHll OT 200 no 260 MsB 6bl/lH H3MepeHbl cneKTpbl 'Mace H IT +IT=H IT:!:n. -CllCTeM 

(p11c.· 3). CnenyeT OTMeTHT&, 'ITO cneKTp1,1 IT tn -cncTeM a HHTepaane 200-245 Msa nol!Ho-

CTblO COBilBAalOT C· ¢a30BblM o6'beMOM H H8T HHKaKHX npOBB/18Hllli nao6ap1,1 N* (1236), 
• 3/2 

B OT/lll'lll8 OT cneKTpOB npn 6onee BbICOKIIX 9H8pI"HllX. 3TO O'18Hb Ba>KHO B cneTe pa6oT 
/15/ /16/ . * . 

AHHCOBH'la. JlaXHO ll Banyena ,. TaK KaK npHCYTCTBHe H306ap1,1 N 3/2 (1236) cyme-

CTB8HHO B/IHH8T Ha cneKTp Mace TTIT -CHCT8Mhl. CneKTpbl MaCC .. TT1T -CllCTeMbl Ilpll BCE!X 

SHepl"HSIX OT/IH'laIOTCH OT CTaTHCTll'leCKHX pacnpeneneHnll, HO·HHKBKHX np8Bb!W8Hllli nan ¢aao

BOli KpHBOli B o6naCTH Ma/lhlX 3Ha'l8Hllli Mace He Ha6nronaeTCH. HanpoTHB, cneKTpbl llM8IOT 

~P8Bb1W8Hll8 Han ¢aaoaoli KPllBOli B oonacTH . MSKCHMa/lbHO B03MO>KHblX 3Ha'leHHli Mace. 

B paoOTax AoaWbs!Ha, Eyca H Kpoy
1171 

accnenoaancg HMITy/lbCHblli cneKTP BAep He 
3 

. 

B peaKnnn pd ➔ He 
3
+ 1T1l .B HMnyn&CHOM · cneKTpe He 

3 
Ohl/I 0O11apy>KeH MaKCHMyM \ TaK aaa1,1-

aaeMaB ABC -aHOMa/lHH): nonane~He STOl"O MaKCHMyMa OO'hflCHB/IOCb O0/lbWOH B8/lll'IHHOfi 

nllHHbl pacceHHllfl 1T -Me30HOB' B COCTOHHHH C H3OTOIIH'l8CKHM CIIIIHOM T=O ( a = 2 _.!L > 
o µc 

rne µ - Macca IIOKOSI 1T -M830Ha). Jlng cpanHeHHSI IIO/ly'leHHblX naHHblX C naHHblMH Aoawb-, 

Silla, Eyca ll Kpoy Ha puc, 4 nonaaaHbl pe3y/lbTaTbl neneHHSI sncnepHM8HTa/lbHblX cneKTpOB 

OT peanunli TT -p ➔ 77+77 -11 ll pd➔ He 3 
TTTT Ha COOTB8TCTBYIOWHe 88/IH'lllHbl cpa30Bb!X OO'b8MOB;' 

Bnnao, 'ITO MaTpH'IHblli sneMeHT B peaKUIIH pd ➔ He 3 
TTTT HM88T IIpHMO npoTHBOIIO/IO>KHYIO aa-" 

BllCHMOCTb OT MSCCbl TT1T -CHCT8Mhl, Peanoe OT/lll'llle B noneneHHH cneKTpOB Mace "" B 

peaKUIIH (1) IIpOTllBOpe'IHT IIHTepnpeTaUHH AB C-anoMannn nan cnenCTBHB cymecTaonaHnB 

B "" -CllCTeMe BHpTya/lbHOl"O ypOBHH (a11a/lOI"ll'IHOl"O CHHl"/18THOMY ypOBHIO B N N -CHCTeMe). 

onpenenneMoro nnuaoli paccenaus & 0 = 2 ~ 
µc 

HccnenoaaHHe peanunn TT p ➔ "+77-n noaaonseT C IlOMOWblO M8Tona l{y ll noy
1181 

onpene1111Tb ce'lenue npouecca 1T +"-➔ 17+17 - H npoaepHTL T8M CaMblM He3anHCHMblM. MeTonOM 

BOIIpOC O cymecTBOBaHHH CH/lbHOl"O 1T 1T -B3811MOneliCTBHH1 T8M Oonee 'ITO B H8KOTOpblX 

paooTaX Obi/Ill IIO/ly'leHhl peay/lbT8Tbl, nonTBep>Knaromue cymeCTBOBSHHe AB c-pe3OHaHca. 

Ce'leane npouecca 77°l7-➔ 771,-:01,mo oupeneneuo nyTjiM nuuelinoli 

8/lbHblX Ce'leHHli peaKUHH (1) ll/151 COOblTHli c Manoli nepena'leli 

SKCTpanO/IHUllll nacpcpepeaun-. 

HMIIY/lbCB HYK/IOHY 
2 . . 

ce'leHHSI nng HHTepnana M "" ,OT 280 no 350 

B TO'IKY p = - 1 , 3KC_Tp81IO/1Sllll!SI BblllO/IH8Ha 11O/IHHOMaMH nsyx THIIOB, Cpenaee 3Ha'leHH8 
. ~7 ~ 

Msn OKa3~/IOCb pBBHb!M (25;!:.9)•1(! er ; 

3TOT peaynLTaT HaxonHTCH i,"•pe3KOM 1IpOTHBOP8'1llll C ·npennono>KeHHeM O O0/lbWOli ninrne 

1T 1T -pacceHHHS! B s ,-c:OCT!)HHHH C ·' . T =._o • KOTopa'l! Ob!Jia 11O/ly'leHa ll3 HHTepnpeTBUHll 

ABC -aHOManun, Ce'leHne.; npouecca "~-:-➔ 1T+1r-non>Kuo oMno paBHSITLCSI a sToM cny'lae 

450 X 10-27 
CM

2, 
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/ 
Ocn·oBHIHI nenb pa60Tbl COCTOmia B onpenenemm pa3HOCTH lllll!H rrrr -paccesiHHSI 

B s -COCTOSIBHH ( Bo - 82) C H0MOillblO MeTona, pa3BHT0ro B pa(foTax rpn6oBa, Aacenb-

Ma ll · AHHCOBH'la. Hay'l8HH8 yrnOBblX PBfnpenenennll BTOpH'lHblX 'l8CTHIX (pnc. 2) no.:aaano, 

'lTO oicononoporo,noll 06nacn.10 rmsi peaKnHu rr-p ➔ rr + rr-n cnenyeT C'lHTan. o6nacn. 

172,4-245 MsB, nosTOMy B )l8nbHellmeM ananaaupOBanaCb TOnbKO 'laCTb co6blTHll C nep-
/1/ · ' 

BH'lHblMB sneprHHMH 200-245 ,MsB, B pa6oTe 61,mo noKaaano, 'ITO KBttnpaT MtlTpH'lHOro 

sneM8HTa peaKilllll ( 1) C TO'lH0CTblO )lO nnuelmblX no OTHOCHT8nbllb!M HMHynbCtlM 11ne11on 

panen 
. M 

2= p 2( 1 + cK + d K ) , 
12 13 

rne p 2
- KBanpaT MaTpu'lnoro sneMonTa peaKnnn (1) y nopora, K H K - 0THOCBT8nb-

l 2 18 

Ubl8 HMHynbCbl 'l8CTllll B 

Kos¢¢nnnenTon panno 

rr+rr-u rr+n - CIICT8Max, C0OTB8TCTB8HH0. Ilpn STOM 0TH0menne 

c/d = - a 0 - au , 

bl¼ - b u 2 

3)l8Cb b 1/2 ll l,8/2- ll3B8CTllbl8 nnun1,1 f7 N -pacce.lUIHH B S -COCTOHHllll C H30T0IIB'le-

CKBM CHHIIOM T = 1/2 H T = 3/2 

llnsi onpenenennsi oTnomeunsi Kos¢¢unneHToB · c n d a11ann:mponanocb· pacnpenene-

11ue co6i.1Tul! B KnlleMaTn'leCKol! nnoCKOCTH K 12, K 1 3'pnc. 5), Cpennee ana11enne oTJIOme

uusi· nnsi nByx HnTepHanoB sneprnl! 200-225 MaB n 225-245 MaB oKasanocb paBHbl~ 

c/ d =- ( 0,91 :.. 0,16), 

a 3Htl'l8HH8 pa3BOCTll IJ/IHH rrrr -pacCef!Hllll 

a - a = + ( 0,25 + 0,05 ) -1:. 
o 2 •· µc 

CnenyeT OTM8TllTb, 'ITO yKa3aHHaH OWII0Ktl He Y'lllTbIBaeT TO'lHOCTll nm1el!noro npu5nmKeHllSI 

II aTOT nonpoc Tpe5yeT )l81lbHelimero aHannaa, Hcnonbaysi ana11enne a , nony11ennoe ne-
/19/ 2 

38BHCIIMblMll M0TonaMlI I MO)KHO onpe]lO/lllTb B8Jlll'UIIIY ll 3H8K nnHHbl paccel!HllSI B S -co-

CTO.llllllll C 1130TOHH'l8CKHM CllllHOM T = 0 

a = ( 0, 46 + 0,06 ) 2. 
0 - /LC 

II HO/lC'lllTSTb Ce>IeHHSI pacceSIHllH f7 -M830Ha Ha f7 -M830ll8 npll nyneBol! aneprn11 BO 

ncex 3apSlL\0BblX COCT0HHllmt: ' 

u(1r+rr-➔ rr+rr"1 
2 -27 2 

...!'!: \ 2 a + a \ = ( 30 + 7). 10 · CM 
9 0 ,2 -

+ - 8 2 -27 2 
u ( IT 1T ➔ 1T

0 rr0
) = -%- \ a - a J = ( 3,5 + 1,4) • 10 CM 

,, 2 0 -

+ 16 2 -27 2 
u( 1T0 rr0 ➔ rrrr'") =_.!!\·a-a\= (7,0 +2,8).10 CM 

9 2 0 -

·8 ,,. . 2 -21 2 u ( IT O,r'4 rr 'lr ~ = - \ a + 2 a \ = ( 35 + 9 ) • 10 CM 
. 9 0 2 -

+ + + 2 -27 2 
u(,,.-1T.,,,.1T-,r'!}=81T\a\ =(16+7).10 CM, 

2 -

u ( IT t..0 ➔ ,,.t,,,,) =4,r\ a \ 2= (8,0 + 3,5). 10·27 cM2 
2 
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B 1960-81 r.r. MII0I"IIMII aeTopaMH 0hlllll npei:urpHIISIThl nonhITKll n0CTp0HTb T80p8Tll'l8-

cxyro cxeMy ):till! onncaHHl! llll3K0a11epreTH'l8CKllX npoueccoe "" -pacceHHHll, IICX0):tll ll3 

cneKTpallbHhlX npeJ1CTaene11Hl! ):tlill aMnllHTyJ:U,I paCC8l!Hllll, npe):tll0JK8llllh!X MaH)181IbCTaMOM, 

O):tllllM H3 0CHOBllhlX napaM8Tp0B e_· Il0llY'l811HhlX ypae11e1mnx RBllll8TCll K0HCTallTa "-B3aHM0-

)18i!CTBllll A , I(oTopall onpeJ:temieTCll KaK 311a'lellll8 HIIBapHallTllh!X aMnllllTYJ:t "" -paccell

llllll-Ilpll ll8,PH3ll'l8CKOM 311a'l81lllll KBBJ:tpaTa _Il0ll!IOl! a11epI"llll "" -CHCT8Mhl s=4/3µ 2
• B paoo-

. /20/ 
Te Cepe0pl!KOBa ll llJHpKOBa ' ):taeTCll CBll3b Me)KJ:ly J:tllllllaMH paCC8l!llllll ll KOIICTBIITOI!. 

""-B3aHMO):tellcTBllll, Hcnoru.3yll 311a'l811ll8 a O - a 2 =(0,25 + 0,05).l!.. M0JKII0 onpeJ:t81lllTb .\ : 
. µc 

A a (0,07+_0,01), 

Pe3y1IbTaThI, Il0llY'l81111hl8 B paooTaX, BKlll0'181111hlX B J:tllCC8pTal(ll!O, M0JKII0 c,jiopMynnpo

BaTb c·lleJ:tyromnM o6pa3oM: 

1. 3.aperHCTpHpoea110 563 CO0hlTllll, C00TB8TCTByIOI!lJ:IX peaKI(llll ( 1). l13Mepellhl Il01lllhl8 

C8'1811llll peaKI(llll npH W8CTll 311a'l81111l!X a11epI"Hll B llllT8pBalle 200-300 Mae, noxa3a110, '!To 
' ' 

·cTaTll'l8CKal! M0)181Ib ll M0)181Ib feoellll ll llJ11HTnepa 118 0llllCbIBaIOT aKCnepHM811Talll,III,IX )1811-· 

llh!X no nollllb!M C8'1811llllM. 

2, l13M8p8llbl yrll0BI,18 ll llMITyllbCllhl8 pacnp8J:t81l8Hllll BT0Pll'lllhlX qaCTlln B c.n,H, 

Il oxasa110, 'ITO OKOllonoporo.ll O0llaCTblO anepI"llll ):till! peaKI(Hll ( 1) l!Bllll8TCll O0llaCTb 

172,4-245 Mae, 

3, .!leTalibllO llCCll8)10Ba111,1 cneKTpbl Mace 11+11-- H 
+ "-n -CHCT8M, B O0llaCTll MallhIX 

s11aqe1ml! Mace " " -CHCTeMhI 118 0611apyJKe1IO Bll0Malllll!, K0T0pbI8 M0I"llll 01,I CBll)18T8JlbCTBO

BllTb 0 cymeCTB0Bllllllll CHIIbll0I"0 "" -B31lllM0)18HCTBllll B S -C0CT0HJillll, 0ITllCh!Bll8M0I"0 

6o1Ibwol! J:tnHllol! pacceHHHH a O • 

4. C IT0U0I!lb!O aKCTpanomnurQIIII0I"O M8T0):ta 'Iy ll noy 0IIP8J:l81I8110 C8'1811ll8 npo11ecca 

"+" - ➔ "+ ";- B HIITepeane Mace 

(25;!:_9)•10-27 
CM

2
, 

" " -CHCT8Mhl 280- 340 Mae 0110 0Kll3Bll0Cb paBin>IM 

5. 311epI"8Tll'18CKll8 II YI"ll0Bbl8 pacnpe;:iene111ISI BT0pH'lllbIX 'IBCTHU C TO'IIIOCTblO J:10 llHHel!-

III,IX no OTH0CIIT81IbllbIM IIMnylibCBM 'III8H0B, anallB3Hp0Balll!Cb C T0'IKII 3P8Hllll Te0pllll fp1160-

' . /1/ ' 
Ba, A11cellbMa II AIIIICOBII'la , 113 npHB8)1811Il0I"0 anallH3a Cll8J:tY8T, '!TO pa3H0CTb J:tllllH "" -

pacceHHnSI e S -C0CT0HHllll a 0- a 2pae11a ( 0,25 +_ 0,05) ~ 
µc 

/19/ 
6, Ilpn IICIT0IIb30BBHllH a2 , nolly'l811H0I"0 H83aBHCHMblMH M8T0):taMH , onpeJ:tene11a 

a
0

=(0,46 + 0,06) ..!.. 
µc 

npu eyneeol! a11eprnu eo ecex 

B81Ill'll!HB J:lllHHbl paccellHHll B C0CT0SIHHH C H30T0llll'leCKHM CnllH0M T=O 

II noJ1C'IHTa11bl ce'!ellHSI pacceSIHIISI' 

aapHJ:t0BhlX COCT0SIHHHX, 

" -M830!la Ha " -M830H8 

7. Ko11cTanTa CBll3ll "" -B3a!IM0)18i!CTBIIH onpeJ:tene11a paeuol! 0,07±.0,01. 
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Puc. 1. nonHble CC'l8HHH peaKIUm 11 -p .. 11+1111. TeMHble TO'IKH - J:iaHHasr pa60Ta. CneT/ll,J8 
TO'lKlil - pe3yru,TaTbl Jlpyrnx pa6oT. ~HBBH I - paC'lCT llJHHT!lepa, KPHBBH II - 3M
nnpH'l8CK8SI 381;1HCHMOCTb cl -f2. + c2 T •. KpnBaH Ill - pac'leT KBM 3e nxena Iii 
Uennnepa. 
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I 

200 MeV-. E:11 - -.245 Mev 

d6 
dcosB (omH. ea) 

Jo' rr• 

373 C0OblmUJr . 

n-

20p·f----~·-/ 

/() 

() 

•I ' 0,6 0.2 ·0,2 -M •f,0 •I 0.6 a2 ·0.2 ·0,6 ·I •I 

do 
dcose (omH.eoJ 

J 
,o 

0 • 

Cos8,., 

Jf" 

COS8,r· 

21,s Mev<£;r· ,JOOMev 
/90 COObtmuil 

J[-

n 

0.6 0.2 ·0.2 ·0,6 ·f,0 

Cos80 

n 

>. 

-, o.s 02 ·Q2 ·a& -, •1 as . a2 -0.2 ·as -, ,, o.s 
Cos 0,r• cos Br,· 

0.2 ·0.2 ·0,6 ·/ 
Cosen 

Pnc. 2. YrnoBbI8 pacnpeneneansi BTO_J?II'IHbIX: 'lacTnu· OT' peaKUIIH (I) a c.u.11. 

~ 
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Mp-,1 

0 

Pnc, 3. CneKTpbl S<p<peKTHBHblX Mace a} .,,+17- ' 6} 
OT peaK!lHH 17 -p, ➔ 17+i,: -'n 
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-0 

I 
~· 
QJ 

~~s 
~ 
~ J 
~ ' 

c:;s 
2,5 

2 

~5 

f 

8' 
pd-He.ll.7t 

0 5 I - - -T_ I-- . l ·-----1 , r---. . .1 

a. 
.J[·p-Jr+ j{"fl 

·++ 
o.___~--~------'-------'----~--~~---

2so 205 295 .105 Jf5 325 .J.J5 Jlf.5 M [Mev] 
'Jill 

P11c. 4, PeaynbTST pene1111H. cneKTpa Mace 11 11 -0110:eMbI iia _cj,aaoBbtil oo'beM 
(B 0TII0CHTeJihHbIX 8JlHIIHI18X): a) peaKilHH 17 p ➔ 17 11 n; 6) peaKilHSl. 

3 
pd->He11u, 
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Pnc. 5. Pacnpenenennll co6h1Tni!1 cooTaeTCTByromnx peaKnnn ,r -p ➔ "+;-n B HHTepaane 
aneprnl! (200-225) Mas; Kpnaan npe.QCTaanneT.KnaeMaTnqecKyro·rpaanuy nnn 
cpenael! aneprnn 215 Mas.. · · 
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