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AHHOTauusr 

YI~che.aoeaHhi · ypnoehie pacnpe.aen,eausr u MeTo.aoM MaPHRTHOI'o aHann"Hl•aHeppeTRIIecKne 

cneKTph! eTopR'IHh!X 3apst)KeHHh!X 'I8CTRU 1 e OCHOeHOM npOTOHOe C aneppuefi ~ 60 MsB1 RCnywen-

Hh!X·,·B,.P.'I"·I?)~-1 p~-C- 1'p+~·.:.. u pi· U - coyilapeimsrx npu 660 Mae no.a ypnaMH 7, 
0 . . ' . ' . . .. ' . : ' ' 

121 2 1 181 24 u 30·, Hali.aeH0 1 'ITO .aucpcpepeuuuanbHhie ceqenusr HcnycKanusr TaKnx eTopuq-

HhiX 3apst)KeHHh!X qatTIIU B paCCMaTpRBaeMbiX' coy.aapeHHSIX B03pacTaiOT C yMeHblll~HileM y~Jta, 
0T.aeJibHb!e ·Y'I8CTKll cneKTpOB Bcex RCCJie.aoBaHHbiX 'aneMeHTOB OTBeqaiQT 1 B riOpst.aKe y5bi

BaH!ISl . auepi'Hil 1 .lllitpcppaKUROHHOMY paccestHHIO npOTOHOB Ha sr.apax /e o5naCTll M8Trb!X YI'~oe/ i 

U.LJ.HOKpaTJth!M KB83liynpyi'liM npoToH-HYKJIOHHb!M coy.aapeHRSIM 1 npoueccaM o5pa30B8HHSI :JI -

Me30HOe•Ha CBSI38HHbiX HYKJIOHax· H BHyTpliSI,llepHOMY K8CK8.llHOMY npoueccy, 

np0113Be,lleHO COilOCT8BJieH!Ie aKcnepUMeHT8JibHb!X 9Hepi'eT!I'IeCKHX cneKTpoe O.llHOKpa.T-
·• 

HOI'O KB8.0llynpyi'OI'O npOTOH-HYKJIOHHOI'O .. paccestHRSI 'CO cneKTp8MH 1 ebi'IHCJieHHb!Mll B HMilYJib

CHOM ~pu5nn*eHRll npll pa3.Jill'IHhiX npe.anoJIO)KeHHstx o5 HMnyJibCHbiX pacnpe.aenenusrx HyKno

Hoe B sr.apax. 'na.HHb~e JJ:JISI .f3e 1!. c COI'JiacyiOTcsr. c payccoBCKllM pacnpe.aeneuueM Hj'Kl(OHOD 

no uMnynbcaM co' sua~enueM ife_ npu anepPHH np~5nH3HTenbHo 20 M a~. OTciO.aa cne.ayeT 1 

'ITO cpe.aHeKB8.llp8Tll'IHOe ___ 3Haqenlle HMilYJibCa HYKJIOHa B sr.apax Ee ll C COOTBeTCTBy_eT 

"" 30 · MaB, 

§1,BBe.aenue 

CBe,lleHllSI 06 HMilYJibCHb!X pacnpe.aeneHHSIX HYKJIOHOB B OCHOBHOM COCTOSIHHH sr.aep qep

n aiOTcsr ll3 auepPeTuqecKux r ll YPJIOBhiX pacnpe.aenenuli npo.ayKTOB sr.aepHbiX peaKuuit 1- Bhi3bi-
.. ' ,, .. "· . ' ' ' ' ' . '/1/ 

· BaeMhiX qacTHUaMH BbicoKoli anepPHII, LfbiO u ronb.a5eppep. e ux ananu3e .aal!HhiX Xe.a-
v • '. '12/ · . . . .. . I 

nu II Y:l opKa }!-.o 38XBI:\TY npOT9HOB R3_ sr.aep, C ~eliT!JOHaMli c anepPllefi 80 M aB noKa3a-

Jill1 qTo anepPeTH:qecKoMy ll yPnoBo~y pacnpe.aeneHHstM .aeliTponoB y.aoeneTBopsreT HMnynb-
, - • ' j el. ct2 . . " . . 

cuoe pacnpe.aenenlle Bll.lla 7TCc<:2-r fZJ2 c 2 M =18 M aB1 a ne pacnpe.aenenue1 OTBeqaiOr.uee 

Mo.aenll ct>epMH:-I'a3a H3 neB3anMo.aelicTBYIOWHX qacTuu. B cnyqae 3axeaTa ueitTpqnoe ll3 
. ·-· /3/ .. .. ' ' 

SILJ,ep· c! npoTona·Mu c sneppueli· 95 MaB CunoB nawen 1 'ITO 9KcnepuMeHTaJibHbie .aaHHbie 

MOPYT 5biTb xopowo ·o5o'src~eHbi 1 ecnH sny-Tpusr.aepuoe HMnynbcnoe pacnpe.aenenlle nefiTpo

HOB anpOKCllMllPO.BaTb cyMMOH .llBYX' rayccoeCKHX pacnpe.aeneHHH BH.lla e- :.: -t". e_ ~: I I'.lle 
:t. ' ' ' ' . • ' 2 .· 2 ' 

2-j M ...; 9nepi'll51 'ci3513aHHOI'O' Heli~po'Hal /M :::. t H . 2 ~ = 50 Mae, npe.anOJIO)Ke-

HUe ~ H8Jill'I~H 3Haq~TeJI~HOH npHMeci'BWCOKOUMnyTrbCHhlX K~~ilOHeHT B eoJIHOeofi cpyHKUHll 

OCHOBHOI'O COCT051HI151 Jiei'KllX 51,llep.He05XO.llllMO .llJ151 KaqecTeeHHOI'O 05'bstCH9HI151 npHMOI'O 

Ill Bbi5ueanllst . .aeliTponoB 113 Huep ~i 1 .:13e 1 c! H · 0 · npoT.oHaMH c aneppuetl: 670 Mae . 1 

) 
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, ~+ rr 
TaK me KaK 11 CHnbHOI'O pa3Mb!THH B CTOpOHY 5onblllHX 9HeprHii CIIeKTpOB II · H . - -Meso~ 

• · . rt . /5 I · 16 I 
·HOB, o5pasoBaHHhiX B P + .l- . -coy.uapeaHHX npH Toil me .aHeprHH .• Cornacao XeHnu , 

I' ayCCOBCKOe, pacnpe.u eneHHe HMIIynbCOB 1 COOTBeTCTByiOritee. cpe.uHeii KHHeTH'IeCKHii 9Hepi"HH 

1913 M SB, ny'lllle scero cornacyeTCH c TaKHMH xapaKTepHCTHKaMH npouecca ol5pa30B'8HHH 
. . . . 17 /·. . .. • 

$ -MesoHoB B P + C -coy.uapeHHH npH 340 Mss , KaK noporosoe sHa'leHHe sHeprHH 

II pOTOHOB 1 KpHBaH B035ymn eHHH 1 SHepreTIPiecKHe I:! YI'ltOBbie, pacnpe.u en~HI:ISI 1f -Me30HOB, 

XapaKTep HMIIynbCHOI'O pacnpe.ueneHI:IH HYKnOHOB B OCHOBHOM COCTOHHHH H.Uep CaMhlM• 

Henocpe.ucTBeHHWM o5pasoM npoHBnHeTcH npn KBasnynpyroM pacceSIHI:IH 5wcTpwx npo~OHOB . . ' 

B nerKHX H.upax. 3ToT npouecc sKcnepHMeHTanbHO 5hrn nsy'leH npn 340 M sa Kns.uHCOM, · 
181 ' . 

recCOM H MoiiepoM I KOTOpb!e H8lllnHI 'ITO B paMKaX I:IMIIynbCHOI'O IlpH5nHmeHHSI aHepre~ 

T lf"IeCKH9 CII9KTpb! IlpOTOHOB 1 KBasnynpyro pacceHHHh!X .B SI.Upax. C H 0 YllOBneTBOpHIOT 

I'ayCCOBCKOMY pacnpe.ueneHHIO HyKnOHOB ·no HMIIYnbC8M CO 3Ha'lellueM -1/e IIpH 9H9pr'HI:l 

16 ±. 3 Mss; 3aTeM BnnbKO~c u Moiie/
91

1 H3Mepus SHepreTH'IeCKHii cneKTp npoToHOB B 

K aasHynpyrux p p ·-··coy .LlapeHHHX npH · 340 M SB 1 per.HcTpHpyeMhiX no cosna.u eHHSIM ·oT o5oHx 

pacceHHHh!X IIp'JTOHOB 1 IIOK838ni! 1 'ITO rayccOBCKOe pacnpe.ueneHHe HMnynbCOB IIpOTOHOB BjiyTpH 

st .u ep .2,e co 

H a5nro.ueHHSI 

I . • . 
sHa'leHHeM 1. je oKono 20 Mas .uaeT npHeMnHMoe cornacHe c .9KcnepHMeHTOM, · 

npH. 925 M sa yr'noBhiX KoppenHuuii ·a KaasHynpyrHx p p -coy.uapeHHSIX., rna a-

HhiM · o5pasoM B nerKHX st.upax 1 sxo.ustlllHX B cocTaa cpoTOSMynbcHH, npHBenH M aKHBeHa, 
110/ . . ·. . ·. . 

rH5COHa H D IOKa K 3aKnl0'19HHl0 1 ·'ITO pacnpe.ueneHHe IIpOTOHOB IIO HMIIynbcaM .. MO>K9'!' .. 

5biTb anpoKCHMupoaaHo rayccoacKHM pacnpe.ueneaHeM c ife npH sHeprliii 11±. 3 Mss; o.uHaKO. 

H eCKOnbKO nyqwee cornacue C OnhiTOM .uaeT CYMMa .Q.BYX rayCCOBCKHX pacnpe.ueneHHii BH.Ua 
. _ ~z _ JZ J/ .:{' 
e v .... 0, 0 57[ c zf;r = + H £ M .. 50 Mss. HaKOHeu, H3 OnhiTOB no st.uepHOMY 

cpoToscpcpeKTY .. cne.uyeT, 'ITO rayccoacKoe pacnpe.ueneime c lft? npH sHeprHH 19 M ss, stansr

eTcH ,xopollleii anpoKCHMauueii pacnpe.ueneauH no HMnynbcaM KBasH.ueiiTpOHHi:.ix ·rpynn-s R.upax ... 

c H 0 Ill I 

TaKHM o5pasoM H3 cosoKynHOCTH .uaHHWX n6 swcoKosHep~H'IHWM st.uepHWM peaKUHHM 

pasnii'IHhiX Ti!IIOB MOmHO c.uenaTb BhiBOLl 1 'ITO, B OTnii'IHe OT cpep.MHeBCKOii MO.Uenu _c IIpH

cywefi · efi pe3KOfi Bepxaeii rpaH~Ueii HMnynhCHOI'O pacnpe.ueneHHSI HyKnOHOB 1 DpH9M~HM09 
cor.nacHe C OIIh!TOM Ll8lOT r..{O.U9nH 1 HCnOnb3YIOUlH9 pacnpe.ueneHHH 1 pa3MhiThl9 B CTOpOHY 

Bb!COKHX HMnynbCOB, 

Uenb 'HacToHweii cTaTbH - usnomHTb ocHOBHhre pesynbTaThi. Hccne.uosaHHii ssaHMO..; 

.ueiiCTB~SI npoTOiios c H.upaMH Ae , c! , dt H U . I!PH sHeprHH 660 Mss. OnhiThi cocToSI

n II npem.ue Bcero B ·II3MepeHHH MeTO.UOM M8I'HHTHOI'O QTKnOHeHHH SHepreTH'IeCKHX CIIeKTpOB 

BTOpH'IHWX qabTHU, oco5eHHO KBasHynpyro paccestHHWi npoTOHOB, TaK KaK.c ysenH'IeHHeM 
' . ' . ' . 

SHepl"HH II8Ll8IOUlero npOTOHa Bee nyqwe .UOn>KHO Bh!IIOnHHTbCH ycnOBHe __ IIpHMeHHMOCTH HM-

.• 
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ny1l~CH~f'O~p!16JIU)K8~~H 1 TO C1l8.D.C>Ba1lO O)KU.LJ.~Th 1 .'ITO' ,B B~~COK()_9H8pl"'U'iHOii o6naCT~: ~~8KTpOB 1 

U~Mep~HH~IX ~0.0. 60J1b~HMH yrnar-:m, .D.011~f!bl CO~ep~aTbCH B OCHOBHOM TI~OT,~Hbl 1 HC~yUleH

H bi8· B pe3y1lhTaTe ITapHb!X ITpOTOH7HYKJIOHHbiX coy.a.apeHUH B H.a.pax, nonyqeHHb!8 CIT8KTpbl 
' t '. ' ' . ' . " . ' < ~ ; ~ - • ~ •• ' • ' _.'• '. •• j ' ~. ' ' ' '· - ' • 

,KBa3HYITPYf'O •paCC8HHHbiX ITpOTOHOB. 6bi1lU CpaBH8Hbi .CO CIT8KTpaMU 1 .Bbl'IUC1l8HHbiMU: C yqeTOM 
• ' • • ' • • ' < "c ' l ' ' \ • •' • -~ • ·•· j ; : • • - .• ' _, ' ~ • ,· ' : - • • ' .. , • ' ) ' • • ' • k ~- ., ". ; ' : • : " 

penHTHBHCTCKOii KHH8MaTHKH H OTB8'i8IOl!lllMH_ pa31lll'IHbiM ITp8.D.IT01lO>K8HllHM 06 llMITYJihCHOM 
• ': :' • • ' ~ '. ; • • ' ~ ' • • ' • • j. } • • • ' : • • • '. .' '. • . • ! . -~ ' • . • • '_) : • •. ; :. . ; : : ~ 

paciTpe.a.eneHnn HYKJIOHOB B H.a.pax, ·KpoMe·.~+oro, 6bmu ll3MepeHbi yrnoBbre _paciTpe.a.eneHust 
' . . . . . ' . ' . ' . " . \ ' .. .' . ' ; ,: ~' ', . ' /. \ . ; : : . ·. , . 

BTOpll'iHbiX ;3apH>Ke!IHhiX qac;rn,u, HCITYpKae~b~x B paccMaTpilnaeMbiX coy.a.apeH~~x. 

OITbiTbr: 6bmH 'BhmonHeHbi ita wecTnMeTpOBOM• CHHxpounKnoTpoHe 06'be.D.HHeHHoro llHCTH-

r: T yTa. H.D.8pHb!X HCCJ18.D.OB8Hllii, 

§ 2. BbrqncneHn e nMnynhcHoro K Ba3ll yiTpyro M 
, I ·~ ~ . ~ 

TIPOTOH-HYKJI~HHOM 

.B cnyqae H8f'KHX H.a.ep· MOmHo C'IHT8Thj. l:iTO 6h!CTpbiii Ha.JI.8T8IOl!lHii. HYKJIOH paccermaeT

C H _ o.a.HoKpaTHO oT .a. enhHbiM HyKnoHoM H.a.pa, Ecnn _npeMH coy .a.apeHnH .a.nyx. HYK1lOHOB Mrroro . . . - - . ·~· - . . ; . ' 

. M_eHhme "ITepnoaa o6pameHuH" qacTnu B ~~pe,, ,MO~Ho. npe.a.ITonaraTh B .a.yxe HMITynbc.Horo 

ITpU6JIII>K8HIIH 1 'ITO COC~OHHII8 H.a.pa He II3M8HH8TCH, 38M8THO 38 Bp8MH coy.a.apeHHH~ rl:pH. 9TOM 

p01lh· B38UMO.D._8iiCTBHH M8>K.D.Y y.a.apH8MbiM HYK1lOHOM If OCT81lhHbiMU HYK1lOH8MII H,q.pa CBO.D.I1T

CH K 
11

C03.0.8HUIO" paCITpe)leneHU,fl ITO IIMITY1lbCaM y HYK1lOHa, y'laCTBYIOill8I'O B CT01lKHOB8HHH, 

n OSTOMY CTOJIKHOB8HHH ITa.a.aiOLU8f'O ·HyK1lOHa C. HYK1lOHaMU H.a.pa MO>KHO paCCMaTpUBaTb KaK 

CT01lKHOB8HUH CO CB060DHhiMH 'IBCTHU8Mll C TOii TOlr~K~ pa3HllUell, 'ITO 'iaCTHUbi Hnpa .D.BH

)!{ yTCH BO Bp8MH coy .a.apeHHH, AMITJillTY .a. a TaKllX "KB83llYITPYf'HX" CTOJIKHOB8HUii C H.D.pOM ITOJiy

qaeTCH cyMMnpoBaHneM aMITiiHTY.D. pacceHHllH Ha oT.a.enbHbiX HyKnoiiax H.a.pa. · B o6nacTr1 6onh

wnx YI'1lOB 1 1"'.0.8 MO)KHO rrpeHe6peq~ llHTepcpepeHUll8ii B01lH 1 paCC8HHHb!X OT.D.81lhHbiMH HyK-

HOH8Mll1 3a.a.aqa o pacceminu: Hi:r Hupe 'ca.o..a.uTcH, ITO ~Yll{~CTny, K 3a.a.aqe o pacceHHHll 

Ha KJI8CCll'i8CKOM ~H~aM6ne H8S8BUCUMbiX 'i8CTllU 1 C. 38.D.8HHOii cpyHKUlleii paCITpe.a.eneHUH 

9TllX 'i8CTllit ITO llMITy1lhC8M, ¢yHI{UllH )1{8 paciTpe.a.eneHUH. OITpe.a.eJiHeTCH KBa~paTOM MO.D.Y1IH 

ci> yphe-- KOMIToHeHTbr! nonHo66ii ·cPYHKunn H.a.pa.· ·Hu>Ke paccMaTpnBaeTcn 3a.a. aqa o6 rsiiepre

Tnq.ecKoM: paciTpen enemm IiyKnoHo!3,. pacceHHIIbiX · "KBa3nyiTpyro ~- IIa.· 3a.a.aHHhrii yron, • B yKa-

3aHHOM npll6JIU)K8Hllll C yqeTOM,peHHTllBllCTCKOii KllH8M8THKH, 
. . k' . 

D.ncpcpepeiiunaJihHoe ~e_qeHne_:, __ cf§c = <Jc ( f c; CO-$ V'c )d CJc yiTpyrbro CTOJIKHOBenuH .a.nyx 

d~o60.D.HbiX HYKlrOHOB~- ~ 'il~ 
1 

CllCTeMe 'UeHTpa r_vrapc /c~u.MJ.n cpyHKUlliO paciTpe.a.eneHHH t(S )(d S) 
BHyTpuf!.a.epHbiX •IacTuu ITO HMITynhcaM 6yneM C'iHTaTh ll3BecTHbiMH, YI MITYJihCbi ITa-

.D. 8I0l!l8I'O If • paCC8HHf!OI'O ·HYK1l0HOB' lB. na6opa'I'OpHOii. CllCTeMe · 0603H8'IHM .iiepe3' ·; ;:· r .·· .. If 
a 

COM 

6y.a.eT o6o3Ha'iaTb HMITY1lbC 

p o6o3IIa'!aeTcH qepe3 E p 

.nHyTpnH.a.epHoro IIYK1lOH~-· 8iJeprnH .qacTnuhr: c. :HMITY!1h

il T,IT, CooT!'leTcTByroruue ·Bennqniibi B c.u.M. OTMe'iaiOT-

CSI llH.D..8KCOM "c", a 'i8Tbip8XM8pHbi8 HMITYllhCbl o6~3HaqaroicH_ qepe3 
-1. . A p ' I q, If T, .D. , 



- 6 -

Llnstc Haxo)K.z:ieHIH! 'IHCJ18 CTOJlKI!OB9HIIH 1 Ilp!IBOnHlUIIX 
."'~' -'·;~.-

K 3anaHHOMY IIMIIYJibCY q. · 
. ITO'!~ee K' IIMIIYJlbCaMI 'cocpenoT0'!9HHb!M B ·aneMeHTe (ctlf') oKono HMrrynbca . Cf I 1 rrpe.ci-

·IIOJIO)KHM 1 'ITO H8Jl9T8lOlUII9 HYKJ10Hbl 1 KaK II HYKJIOHbi M!Illl9HII 1 pacrrpenen.eHbl IIO H9KOTOpOMY 

3aKoHy, BBen~M cPYH~UHH pacrrpeheneHHH. J(~p, t)(ctz)(C;f..JY) II tn <-:r;S,i)!d'i")(ds), 

oripe/::(eiimolUH9 B9pOS!TI!b!9 '!HCna rranaiOlUIIX '!8CTIIU II '!8CTIIU Hnpa B 8Jl9M~HT8X o6ieMa 

cP830~0~0 IlpOCTpaHcT'Ba .. (dz)(ctp') II cdz}(ciS) 'coOTB9TCTB9HHO, ¢yHi<UHS! ~.II 
r. HBJ1HIOT'c:H CKansip~biMif cPYHKUIIS!MH. onio~~TenbHO rrpeo6pa30B8HIISI iJopeHua 1121 ~ Pac-

-+ _. . ' ' .. 
CMOTpHM CTOJIKHOB9HHS! '18CTIIU' C IIMIIyJlbC8MII p II S , ECJIII rrepeiiTH K .CIICT9Me IIOKOS! 

~ • 0 • 

'!aCTHU C IIMIIYJlbCOM p 1 'IHCJIO CTOJIKHOB9HIIH B enHHH!lC 06beMa B enHHHUy BpeM9HH (B 

a TOM CHCT9Me 1 TO eCTb B enHHHUe '!9TbipeXM9pHOI'O 06beMa 1 MO:>KHO 38IIIIC8Tb B BHn e: 

\ dJf ~I 0 I: (.dpo)(ds: ~cf 6 ·lY, Ill 

rne d6 .;;,HHBapua'HTHoe ~IIcPcPepeHUHaJibH~e ceqeHn/!3 I ·lY -o1-Hocu1-enbHaH cKopocTb, 

BepxHufi HHileKc "o" o~a-aqaeT, 'ITO ·cooTBeTcTByiOm~e B~iin'!HHbi .6epyTcH B cHc.TeMe rioKo.H. 

HaJieTBIOlUIIX '!8CTHU, 'TaK KBK 19. Il (d"F)(d~j HBJIS!!OTCS! HHB8pll8HT8MH 1 TO, BOCIIOJib-

. .. ·. . . ·,· . . xl 
30B8BlllHCb !IX Bblp8)K9HH9M qepe3 CKOpOCTH 

1Y = ulY;- iY; /2 
-.:.__-. [~cYs12] Lf2 

f - ( 'lYP lYsJ · · 7 
cz .. 

~' -__,. 
<dpt )(d~) =- ( dp) (ds) (i-' (1Yp £sJ) 

....;...,., .t--":' ·--+ z-+ 
·'"'ne ,o .. - C S Ii ,c _ __[;__£ 
• Vs- E . C/p- E 

' s ,P 
11 IIHTerpupySl· IIO (dp) n{c£~) 1 IIOJIY'IHM Bblp8)K9HUe 

nJIH IIOJll!Of'O '!HCJ18 CTOJIKHOB9HH:it B enHHHUe '!9'Fbip9XM9pHOI'O 06beMa,. IIpHBOnstlUIIX'•K: 3anaH-

HOMY pe3yJibTaTy: 

L X=j(dp)(cisJ{ (z: P,.tJ/n <f';S: t> 131 
.· 

EcJIH ·rranaiOuiHe HyKJIOHbl o6pa3yiOT Ilp5IMOJlHH9fiHbifi · MOHOXpOM_8TH'I9CKHfi IIY'IOK 0 TO 

j( ?:p-t) cnen;eT 'Bbi6paTb .. B, Bu.zie 't I ) • · 

I . . . ' ... . . .. . . " . . . 
. x CBH3b Me~ny .< 0 ~)(d~.Yu (dp)(ds) _BbiTeKa~T,,l{3 7oro 1 ~'ITo MO~Ho <c:LPJ p~c,cJ~PH

BaTb.KaK 4-IO KOMIIOH9HTY 6eCKOH9'!HO M8Jl0I'O 4-x MepHOI'O B9KTOpa 8=(_(dp)1Jp 

lC (d p')) -. 

-- -·--····--------------
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rne , fl 0 -n:HBapHaHT 1 npencTaBJISI!OlUHH co6oii ITJIOTHOCTb nanaiOlUHX 'l8CTHU B CHCTeMe ITOKOSI, 

, xl· 
Tor.ua 

po f d_. j) ___._ VJ}ff ::::; 2, [it:o;y .. ]:z' 
Jf=iJ..-ft; ( S}tn(-'l,S,t) up-lYs/-: >Ci• d6, 141 

Ce'leHn:e pacceSIHH5I d6 <Zj;)n aa.uaHHhiii HHTepnan n:Mnynbcon(d~)B c.u.M,Mo:mHo aann:caTb 

B nn:.ue: 

151 

r.ue 
I • .G - d.§_ Ec. ,n: Ec - IIOJIHhie aHeprn:n: B c.u.M, .uo n: nocne CTOJIKHOBeHn:SI n: _ c -: dvvJ 3aKOII 

coxpaHeHHSI n:Mnynbcon B 151 npe.unonaraeTci n~non~eHHhlM. BocnoJibsonan~n:cb TeM, 'ITO 

npn: paBHhiX. Mabcax CT8JIKHB8!01UHXCSI 'l8C~H~ -~ ~~ .· =. 2 f!c. 1 a TaK>Ke HHBBpHaHT-

HOCTbiO lciik) {~"if Lri d6 , nonytJaeM c:c'leHn:e pa
4
cceSIHHSI B sa.uaHHhiii HHTepBan 

. E~ . q . 
H MIIYJibCOB (d(j:)"B na6opaTOpHOH ClfCTeMe 

161 

r.ue BeJIIf'lHHhi 1 OTHOCSilUHeCSI K C,U,M,, rrpe,UIIOJI8I"8!0TCSI Bbipa:meHHhiMH 'lepe3 COOTBeTCTByiO-
. . 

mn:e Bem: 'IlUihl B na6opaTopHoii 'l:::n:cTeMe,. 

no.ucTaBJISISI 161 B 151, rronaraSI /rt. <=-}J,.,_/ (S) n: .uenSI .)( _H~ f'l."n. 7YP , rrony'laeM 

acpcpeKTHBHOe ce'leHHe pacceSIHHSI Ha O.UHOM H3 HYKJIOHOB SI,UpCi . 

'd6eff ~ Q~c2. r~[Jf<ds){(sJ Vl'iY;-:if;/2 c~c'ifl:z'Gc 

J(E;- Ec) L .)( 
Pc • V 1 -fi2 .f'V'~ 19p 

.'. ·' p . . .... 

17 I } 

Bbll-IHcneHnM HHTerpana, BXO.USII!lero B /7 /,.,y.no6Ho BBeCTH, B S: - IIpOCTpaHCTBe 

rr onSipHyiO cn:cTeMy KoOp/lnHaT I s. , ·e ,· c;;p I c rronSipHoii ·ocbiO rro HarrpanneHHIO rrepe

.ua'ln: HMIIYJibCa x=i(- p 0 npeo6pasyeM cHa'laJia cf - cpyHKUH!O; TaK KaK Ec = 2 Ecp = 
~__,.. ' __.. 

--2 fp-('l.YpJ '""e "o I •..., v - CKOpOCTb- ueHTpa MbCC CT8JIKHB8!01UHXCS'I HYKJIOHOB 8H8JIOI"Ii'lHO 
V 1 - zy.z tc:z. 

,UJISI Ed I I TO 

. . . . '· ' ' . . . . ' -1 4 

d'( E~- Ec) = i Vi.:. ~:· o(Eq.:. (i!fJ::. E p '+ uJ;)) = ic d'( X :PJV f 2> 
181 

" r.ue .f 
A 

u X . 'leThipexMepHhie neKTophi rronHoro. I!Mnynbca_n: rrepe.ua'ln: n:Mrrynhca 1 a cKanSip:--
.-1 " "'"" - _,. a H 6 onpe.ueneHO KaK a8=-ca.,B.;+af5J=aoSo-Ci:'oSo; HOe IIp01!3Be,UeHUe .UBYX BeKTOpOB 

x/ - · 
141 

1141 
ct>opMyna

1 
ananoru'lHaSI , 6hma ·rrony'leHa_ paHee H.· Y:epHHKOBhiM 



., ' - 8-

n pH .. HHT9r'pHpOB8HHH no nonSipHOMY yrny e HCnOJib30B8Jl8Cb H3B9CTH8SI cpopMYJIB: 

0'(!-<~n)=l. cf'((j- eo) 

I 'dj.(fY)l ' 
ace) e=eo. · 

.· 
"r a.e cyMMHpoBanHe npoH3BO.lJ.HTCSI no Be eM KOpHSIM ypaBnenHSI f. (Go)= 0 , B paccMa-

TpHBaeMoM' cnyqae ponb /(fi) HrpaeT cpynKuHn ~f'· (Ei-_Ee)~s.,..feL((p ... s)x)l . npH-

paBHHB8SI ee HY1I!0 1 118XO,lJ.HM 

i 
eo:s rYo= Ci (Eq- _Ep)( f5 ..-fvJ < PXJ 

· slxl /9 I 

YcnoBHe / C0-5' Qo / !0':: i npHBO.lJ.HT COBMecTHO c /9/ K TOMy, 'ITO a.onycTHMbie anatJeHHSI S 

OFP8HH'I9Hbl CHH3Y MHHHM8JlbHhiM 3118'19HH9M S =So : } 
So= - i- 2/x{ fp(fq,-fp) - (Xp} + 

(Je2_((;"'cfe> cz /10/ 

( Eq;!p) V[EelE,.c-;_ Ee '-cv x)t-[<Ei ~2Ep)2- (tJC):L} M"-cz '/. 
K.op9Hb 1 CTOSIIUHH noa. 3H8KOM a6COJ1IOTHOH B9JlHtJIIHhl 0 BC9r'.lJ.8 neiiCTBHTenen, nOC!<OJlbKy 

~ . {af.reJ'/ . X nii6o n~o~TpancTB9HHO-no.n.o6nbiH, nii6o _HyneBoii BeKTOp. npoH3BO,lJ.HaSI ~- &=eo 

paBna / 8 {%'~ 1 j =_xs Sin Go • TaKIIM <;>6paaoM, 
G-eo . 

n r 1. • -r-;:rz fl O_(Ec- Ec} =-. ~. a CfY-Go) 
2, C ;;es St"n (}10 

/111 

noa.cTaBJISISI /111 B /7/ II YtJIITh!BaSI, 'ITO 

- JcfpJ2-fi2p2, __ ::!.._. 
Pc -. - ,ry;; - VJ;2 v:p--. . . .P 

.. (Mel· 1. .1-- 2 ..,... _,. 

V1.-J?lp_' vi :.._;32-;' cVIIYplJsl- c 19pc~sl
2 

• /12/ 

I aTo paBeHcTBO MO:lKHO nonytJIITb, ecnii Bocnonb3osaTbCSI rrpeo6pa3oBaniieM. Jlopenua o6ruero 

BH.n.a II Bhipa3IITb Pc tJepe3 na6opaTopHbie BeniitJliHhii, . nonyqaeM nocne IIHTerpHpoBaHIISI no () 

dG _ c 2 . rdfJjoo}~<P Sdst (SJ.6 ( E cos~ }(.fol 
ef!. - p £ • E a . E c c ' , c . 

1' s, 0 s 
/13/ 

CyMMlipoBaHIIe no BceM nyKnonal\;1 na.pa a.aeT: 

dz.6 
ciwdq 

J. 2 ~oo,Hr ~· _.- · (/ ~ f ·j'dcfJ Sc(Sj{S) p. L 
Plq,-p/ Vcztpz-rM2-c'/~ · ic2 SIL M:z "cc5c(Ec,l9c) /14/ 

· . , 1=!. SoCqJo -+ _ C _ • · 

· B enlitJliHhi Ec II COS tYc nerKo Bbipa:lKaiOTCSI qepea na6opaTopHhie Benii'IliHhi II paBHhi cooT-

B9TCTB9HHO: 

I 



-.9 .-

=1.+ 

r.o:e 

-- Cl ( ae s J ==a: s co-s ~a , " <p~J= ps cos ( f}sJ, 

B, HepengTHBHCTCKOM npe.o:ene 

. S -~· (/<{q_- p C0-5 7J) 
0. ,- -, . q,-p 

B npe.o:nono:>KeHHH, 'iTO G"c aaBHCHT TonbKO OT .~epe.o:asH HMny.nb?a, nonyqaeTcg ¢opMyJia, 
' /15/ 

aHanorH'iHag BhiBe.o:eHHOi% paHee Bonb¢oM : 

/16/ 

· § 3, · · nocTaHOBKB 9KCnepHM9HTa · 

YfaMepeHHg 9Hepr.eTH'i9CKHX cneKTpoB BTopH'iHhiX qacTHU, .HcnyweHHhiX B. p -rAe.- , 

p -r [; p +Cu.- H p :t-U-: -:-: coy.o:apeHHgx,_ 6hmH BhmonHeHhi B HHTepsane 9HeprHfi 

npH6nuauTenbHO oT 100 . .o:o 700 Mas :no.o: yrnaMli 7, .12,2, 18,24 .. u 30°. c noMOLUbiO Mar":" 
. - . 

HliTHoro aHan~aaTopa, ucnonbaosaswerocg paHee npu Hccne.o:osaHHH HMnynbCHhlX cneKTpoB . 
lt6/ . . .. . 

npo.o:yKTOB 'peaKuufi pp- rtp1i-~'" :; · , pp ;pp '11" pp __. d.1J+ n B on hiT ax .no 
• . .• u •• . /4/ 

npgMoMy Bhi6liBaHliiO .o:euTpOHOB us nerKHX g.uep npoToHaMli c ·.aHeprnei% 670 0- as , B 

9THX pa60T8X C0~9p:>K8TCg ·n_o.o:po6HOCTH· 06 aHanli38TOpe;. npHBO.O:liTCg CX9M8 91"'0 pacnono-
. . ' . 

:>K··eHlig OTHOCJ-ITenbHO nepBli'iHOI"'O ny'iK8 npOTOHOB H 6eTOHHOH 381UliTbl CliHXpOUHKnOTpOHa, 

.. a TaK:>Ke OTiliCaHa. M9TO.O:HK8 ~~p~_6oT.;Il pesynbT8TOB H3M9p9HHfi :~ BBO.O:HMhl9 npu 9TOM no

n pa~Kli, B HaCTOHUlliX 9KcnepuMeHTaX nepexo.o: oT .· o.o:Horo yrna Ha6nio.o:eHlig K _.o:pyroMy 
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npoR3BO.llR.1lCSI nocpe.llcTBOM · nepeMemeHRSI MRmeHR R.. Ia o6osHa'leHIISIX, npiiHSITbiX Ha pnc.1 

B /16// B.llOllb nepBII'iHOI'O. ny'IK8 npOTOHOB 1 npOXO.llliBlll ero B6.1l!I3R KpaSI nOlliOCHbiX H8KO-
, ,• . ; . ,• 

H 9'1HRKOB M8I'HRTa-aH8.1lR38TOpa, Bo BCeX. CllY'i8SIX ocy lU eCTBllSlllCSI BXO.ll II BbiXO.ll '18CTRU no 

HOpManR K rpaHIIUe MarHRTHoro ·nonn, DaHHore Ta6niiuor 1 noKasorBaroT, KaK II3¥9HSI.11RCb c 

· yrnoM Ha6nro.lleHRSI p,accToSIHIIe Me:>K.llY MRweHbiO II nepe.llHIIM KpaeM nonroca, yron oTKn.o

HeHRSI 'i8CTIIU B M8I'HRTHOM. none, p8.llRYC KptrBII3Hbi ueHTp8.11bHOH TpaeKTOp!II-1; YI'll0B8Sl pac-. 
l (; . . 

XO.llRMOCTb Bbi.llellSieMOI'O ny'IK8 BTOpR'iHbiX '18CTHU B ropH30HT8.1lbHOft llllOC.KOCTII II paspeme-

HHe . ~H,P npii6opa, Bbi'iRcneHHoe c· y'leTOM TOllbKO ·reoMeTpR'IecKIIX ·cpaKTopoB I ~ Hp":"mR-
1]> . 

pRHa ll!IK8 Ha nonyBhlCOTe/, 

Ta6nRu:a 1. 

. 
Yron Ha6nro.lleHRSI cb , rpa.ll. 

Pae'cTOSIHIIe OT MRmeHR .llO KpaSI 
nonroca,. eM, 

Yron OTKnoHeHRSI, rpa.ll. 

Pa.lliiYC KpiiBR3Hbi _p ueHTpanbHoil: 
TpaeKTOp!IR 1 CM, 

YrnoBaSI pacXO.llliMOCTb BTopR'iHOro 
ny'IK8 B I'Op1I30HT8.1lbHOH nnocKOCTR 1 

rpa.ll. 

B bi'IRcneHHoe paspemeHRe 

~ H.P ,% 
Hp 

7 

. .410 

18,3 

360 

0,10 

1, 9 

12,2 18 24 30 

218 138 94 64 

24 29,5 19,5 25;7 

284,8 222 350 265 

0,14 0;17 '0,20 0,22 

1,5 1,2 2,6 1,9 

8HeprRSI nepBR'iHbiX npoToHOB Henocpe.llCTBeHHO nepe.ll ·MRmeHbiO paBHSinacb 661 M a a; 

cpe.llHeKBa.llpaTR'iHbril: .pas6poc no aHepriiSIM·npoTOHOB a·nyqKe_ cocTaBnnn oKono 1%. DeTeKTc

poM '18CTRU Ha BbiXO.ll9 8H8.1lli38TOpa cny:>K!Ill TenecKOll 1!3 'i9Tbrpex CUIIHTIIllllSIUROHHbiX cqeT-
, 2 ' 

'l:RKOB /cyMM8pH8Sl T0.11LURH8 · 3,} r/ CM T0.118Ha/ 1 BK.1liO'l:9HHbiX Ha COBll8.ll9HRe. nopOI' :periiCTpa-

U RII TenecKona' JlllSI npoTOHOB 6om· paaeH . 60 M a a; 8cpcpeKTRBHocT:b periicTpauiiii qac'TIIU · Ha npo

TSI:>KeHRII HCC.119.llY9MOI'O RHT9pBana 9Hepriiii npaKTII'l:9CKII paBHH.118Cb 100%, Becb nyTb '18CTIIU B 

aHaJtRsaiope, anrioT:b .llO · TeneC::Kona, npoxo.llRll '.a BaKyyMe. · M II meHH · BorcoTofi 2,5 eM II miipiiHoii 

1 eM 6omii RsroToaneHor IIs xiiMII'IecKII 'IIIcTorx Be·, C , CIA II U II IIMenii TonmiiHY cooTaeTcT

BeHiio 3,26, 1,09, 3,45 n 7,62 r/cM
2 

,· 

Dnn Haxo:>K.ll eHIISI a6conroTHorx 3H~'l:eHIIii .lllicpcpepeHunanl:>'HbiX ceqeHIIil: a cneKTpe1~ ·, o· , .. . c/0 d"'d 
OT 7 .llO 40 nRcpcpepe!IUII8.1lbHbi9 C9'19HIISI cJ liJ :HCnyc-6omii H3MepeHbi B RHTepaane yrnoB 

K8HIISl BTOp!I'IHhlX 3apSI:>K9HHhlX '18CTIIU B IICCll9.llY9MhlX COY.ll8p9HIISIX. B 9TIIX II3M9p9HIIS1~ 1 
· · ·· ··· · · · · o : . .-.·· ._.·· · · : -· · ··. a·" · · · ... 

Bbiii0.1lH9HHbiX nOll YI'll8MII 24, 30 H 40 ·c YI'llOBbiM p83p9lll9HH9M ±.; 0,8 II B o6naCTH M9Hb-

l 

>; 



WHX yrnon- c paapeweHHeM oxono .± 0141 nopor perHcTpauHH 6bin TaKHM )!{91 xax u npH 

ilaMepeHHH cnexTpon. VIa Ha6nro.uaeMoro · Bbixo.ua aapsnKeHHbiX '!acTnu Bbi'IHTancn nxna.u aapSI)KeH

HbiX 'j\-Me30HOB 1 ~U9H9HHblfi H3 .ll8H~biX no o6paaoBaHHIO Jt±-M930HOB n p+C -coy.z:tapel'!HSIX npH 

m1 · · o/ . · . 
670 Man B npe.unono)KeHHH1 'ITO ce'!eHHe sToro npouecca noapacTaeT xax .ft 3 , Bxna.u · 

aapSI)K9HHbiX Jl -M930HOB B nonHbiH BbiXO.ll BTOpH"'HbiX 38pSI)K9HHbiX "'8CTHU He npe·BbiWan 

7%, nnowa.UH llO.ll KpHBbiMH 1 np9,llCTaBnSIIOWHMH 9H9pr'9TH"'9CKH9 Cll9KTpbl BTOpH"'HbiX "'8CTHU 1 
. " . d6 

HOpMHpOBanHCb K COOTB9TCTBYIOWHM 9KCU9pHM9HTanbHbiM 3H8"'9HHSIM "(({3 • npH 9TOM Cll9KTpbi 

n lrH9HHO 9K~TpanonHpOBanHCb OT nocne.uHefi axcnepHM9HTanbHOfi .TO"'KH .llO nopOI"'OBOI"'O 3Ha-. . . .. . . . . d 2 6 . 
"'9HHSI sHeprHH perHcTpanHH npoToHoB, To"'HOCTb Taxoro cnoco6a oueHKH 3Ha"'9HHii d«JdE 

cocTaennna oxono 20%. 

8xcnepHM9HTanbHO nony"'eHHblfi cneKTp %(f) CBSI38H C HCTHHHbiM Cll9KTpOM 9 (£;) HHT9r'panb-

HbiM ypaBH9HHe:M 

00 

§ (E) ::: J .fj ( E I) k. ( E' E I) d E ,] 117 I, 
0 

I' .ll e 1\(E,E') -sxcnepHM9HT8nbH8Sl KpHB8Sl paapewaroweii cnoco6HOCTH npH6opa. ct:>yHKUHSI I< ( E ,E !J 
H8XO,llHn8Cb ,llnSI •K8)K,llOI"'O yrna Ha6niO.ll9HHSI. H3 peaynbT8TOB H3M9p9HHfi ciJopMbl niiK8 1 OTBe

"'aiOW9I"'O IIPOTOHaM oT ynpyroro pp - pacceSIHHSI, Ha6nro.ue~HSI nHxon npoHano.uHnHcb · n Tex 

)K_e ycnO,BHSIX; K8K _'~.H80lliO.ll9HHSI .'J(E). nony"'9HHbl9 KpHBbl9 paapewarowefi CUOCOOHOCTll 

ny"'W e BC9I"'O anpOKCHMHpOBanHCb cPYHKUHefi 

lE-E'/ 
K.(E E')=L e- -a 

' 2a . . I 1 8/ 

r.ue E SHeprHSI B ueHTpe nHKa ynpyroro pp -: pacceSIHHSI, PeweHHe ypaBH9HI1SI 117/ 

MO)KHO 3aUliC8Tb C ,llOCTaTO"'HOfi TO"'HOCTbiO B BH.ll9 

I 19 I 

nocxonbKY E >>a H COOTB9TCTByrowee .ll8HHOMY yrny Ha6nro.ueHHSI 3Ha"'9HH9 a Ha npo-

TSI)K.9HHII y"'aCTKa Cll9KTpa; 3aHSITOI"'O M8KCHMYMOM KB83Hynpyr'OI"'O pacceSIHHSI 1 OCTaBanOCb 

npH6nnanTenbHO nocTOSIHHbiM, B Ta6nHue 11 nimne.u eHbi coc>TBeTcTByrowHe paccMaTpHBaeMbiM 

yrnaM Ha6nro.ueHHSI ·aHa"'eHHSI E a 11 tJ.,f 1 r.ue 11 E - nonaan· wnpHHa Ha nonyBbiCOTe 

T a 6 n H u a 11 

Yron Ha6nro.ueHun 7 1212 18 24 30 
qi 1 ·rpa.u. 

E· Man 647 621 578 521 455. 

a I Man 1414 913 613 1510 1013 

~ 
E 

% 417 219 116 414 410 
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ITIIK8 ynpyroro pp - pacceSIHIISI, Cne.uyeT OTM8TIITb 1 qTo B o6naCTII M8KCIIMyMa KB83II-

ynpyroro pacceSIHIISI 1 IIaMepeHHoro n?~ yrnoM 30° 1 BeniiqnHa nonpaBKII a2 d~{Cf) 
yqHTb!B810lll8ii IIHCTpyM8HT8JibHbie IICK82K8HIISI cneKTpa 1 COCTaBmma ·He 6onee 2-3%, 

§ 4, 3KcnepiiM8HT8JibH.bie pe3YJibT8Tbi 

A. llaHHbie no YI'JIOBOMY pacnpe.ueneHIIIO 

nonyqeHHhle H8.SI,llp0 3HaqeHJISI riii¢¢epeHUil8JlbHhlX ceqeHIIii IICnycKSHIISI BTOpiiqHofi 

3BpSI2K8HHOfi qacTIIUbi1 periiCTpnpyeMOfi B yCJIOB~HX H8CTOHllliiX OITbiTOB~ co6paHbi B Ta6nnue 1 i .[ 

II ITpiiBe,lleHbi Ha piiC,1 B 38BIICIIMOCTII OT yrna IICITYCK8HIISI B na6opaTOpHOH CIICTeMe, TaM 

Ta6nnga 111 

-24 2 
10 . CM lcTepan 

w~r~~ 
~ 

.:J!Je c C«. u 

7· 01660:!:_01033 111 00.±0 1055 11168.±01058 31650:!:_01182 

10 01376±. 01019 01492:!:..01015 11052.:!_01053 11 544:!:..01077 

1212 01298±.01015 01336.:!:_0 1017 01765:!:..01039 ·1 ;180 .± 0 1059 
' 

15 . 01227 ±.01011 01276±.01014 01642:!:..01032 01998.±01050 

18 01195 ±.01010 01230±.01011 01556±.,01028 01900:!:_01045 

24 01125±.01006 01158±.01008 01400.±01020 01716.±01036 

30 0. 089t_01Q04 .· . 01114±01006 01335.±01017 01592.±01030 

40 01054_!01003 0107 4 +_ 01004 0 1228t_01011 01443.::!:0 1022 

. :>Ke. YK838Hbi ITOI'p8lllHOCTII1 o6ycJIOBJI8HHbie CT8TIICTIIqecKIIMII OWII6K8MII II3MepeHJifi. qiiCJI8 

B TOpti.qHbiX qaCTliU II OWJI6KaMII B Onpe.ueneHIIII IIHT8HCJ1BHOCTII nepBIIqHOI'O nyqKa npOTOHOB, 

o' 
B niianasoHe oT .40 no 18 1 rae nn¢¢paKUIIOHHoe paccesmiie npeHe6pe2KIIMO Man.o 

' 

/eM. pnc,3:-711 sHaqeHIISI ~~ anSI Bcex IIccne.uyeMbix;.uep nrraBHo BospacTaiOT .c yMeHb

w 8HIIeM yrna IICITYCK8HHH, fl.pii 9TOM 38BIICIIMOC~b -§ilV OT .fl M02KHO 6~IJIO anpOKCIIMIIpO-, 

BaTh ¢yHKuiieii BII.lla 1<. :fir. PesynbTaT TaKoii o6pa5oTKII aKcnepiiMeHTanbHhiX. naHHhiX IIso-

6pa2KeH Ha piic,2. Ha npoTSI2KeHnn IIHTepBana. oT . .:k,e n no (1. sHaqeHnSI 1~ BospacTaiOT 

6 6 I 10
-26 2 I" .. ·. I. . . .. · 

npl! JIII3l!TeJibHO CJ!8.llYIOllll!M 0 p830M B 8.lliiHIIU8X 1 paBHbiX CM CTepan : · 

I cl (5 I d W /40° ~ 

I c;i6 I dCJ /24° -;:::; 

1120 AOI71. 
• I 

3 162 A 0158. 
I 

I d6' I ctw I 30o~ 2112 AOI67 

I a6 I dw /18o ~ 6112 AOI53 

\ 

1 



\ 
! 
I 
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Peayn&'taThi yKasbiBaro<r ...• Ha; •. gonaoneHHhte .aaBKGHMOCTH .d6 ldw OT :fl · .c.:.yMe.li&m.emt.eM 

yrna. Cy.z:tSI no .z:t8HlihiM, nonyqea'nhiM .z:tJISI -u, t K KOHUY nepnO.z:tii'i9CKOil: Ta6nHUhi 3llDHCH

MOCTb c(,(5 I clcu OT :i CT8HOB~TCSI 6onee cna6oil:. no npHBG.z:t9HHhlM pea'ynbTaTaM HeJib3SI, 

KOH9'iH0 1 OU9HIITb .z:tHcpcpepenunaJihHhi9 C9'19HHSI paCCMaTpHBBGMhlX SI.z:t9pHhlX B38HMO.z:tGil:CTBHil: 

II ycTaHOBHTb IIX' 38BHCHMOCTb OT .:/l •1 TBK KBK OCTBGTCSI H9H3B9CTHhiM cpe.z:tHGe 'IHCJIO . 

. BTopn<rHhix· <racTnu, IICnymeHHhiX B Ka:lK.z:tOM· coyilapeHnii II perncTpnpyeMhiX n ycnonnsrx na

cTosrmHx onl.tToa. 

0 ' ' ·, 
B o6Jiac.TH yrnon,. Men&wHx 18 ; .z:tilcpcpepeHUHan&Hhie ce<rennsr 6hiCTpo P.! neo.z:tHHaKOBhiM 

•, 
o6pa30M · .z:tJISI HCCJI9.z:tY9MhiX SI.z:tep H3M9HSIIOTCSI BCJI9LtCTBH9 3H8'iHT9JibHOI'O BKnaa'a . .z:tHcpcppaK-

UHOHHOI'O pacceSIHHSI B BhiXO.z:t BTOpH'iHhiX 'IBCTHU. 

B •. 3nepreTH<recKne. cneKTphi 

Vf3MGp9HHe 'iHCJia BTOpH'iHhlX 'IBCTHU H8 Bh1XO.z:te cneKTpOMeTpa B 38BHCHMOCTH OT HanpSI

:lK 9HHOCTH .~arHHTHOI'O nonsr n03BOJIHJIO. nocne_. BHeCeHHSI HeOOXO.z:tHMhiX nonpaBOK fii. HOpMHpOBKH 

p eayJihT8T8. HB e.t:iHHHUY C'i9Ta MOHHTOpa nocTpOHTb B paBHhiX HHT9pBaJiax H f' OTHOCHTGJibHbiil: 
. ' .. - . 

HMnyJihCHhiJ:!: cneKTp BTOpH'iHhiX 'i8CTHU~ nepexo.z:t OT. HMnyJihCHOI'O K SHepreTH'i9CKOMy cneKTpy 

npOH3BO.z:t~JICSI ,B npe.z:tnOJIO:lK9HHH 1 'ITO BTOpH'iHbie 'i8CTHUhi SIBJIHIOTCSI ~p0TOH8MH. 3TO npe.z:tnono

:lK enue HY:lK.z:taeTcsr ~ yTo<rneHHH :B Tot!: otmacTH cneKTpa, KoTopasr oTne<raeT KacKa.z:tHI>IM npoTOHaM, 

nOCKOJibKy Cpe.z:tH HHX BCe :lKe HM99TCH H9KOTOp8S1 1 OTHOCHT9JibHO H900JibW8SI npHM9G:b .uefiTpo-

H OB 1 HcnymeHHhiX B peayJibTaTe nO,llXBaTa HYKJIOHOB H3 nOB9pXHOCTHOI'O CJIOSI SI,llpa BTOpH<r-
. ' /17/ ' . 

HblMH HYKJIOHBMH • no-BH,llHMOMy, TaKOH npouecc HenpSIMOI'O nO.llXBaTa MO:lK9T npHBeCTH 

I{' K KcnycKaHHIO B H900lrbWHX. KOJIH'i9CTB8X 

/18/ . ' 
Moil: epa . , n cny<rae 6oM6ap.uHpOBKH sr.uep, 

ObiCTpbiX Htl ep TpHTHsi. n 0 .llBHHhiM recca H 

C , [k H 1;(, npoToHaMH c aneprneii 300Man 

' ' 0 
BbiXO,llhl BTOpH'iHhiX np<YI,'OHOB 1 .llGil:TpOHO.B H. SI,llep· TpHTHH H8XO,llSITCSI no.u yrnaMH 26, 40 H. 60 

npHOJIH3HT9JibHO B OTHOill9HHH }QQQ : 50 : 2 1 npH<reM SHepreTH'i9CKHil: Cn9KTp ,ll9il:TpOHOB
1 

cna.z:tasr c sneprHeil: npHMepno KaK E- 3
, npocTHpaeTcSI no<rTH .u6 150 Msn. VfMesr n 'nHny 

.cna6oe H3~eHe~ne· C SHeprHeil:· naiJ.a~mero HYKJIOH~ CBOil:CTB BHyTpHSI,llepnoro .KBCKB,llHOI'O 
' • • • • f 

npouecca, MO:lKHO ·npe.unonaraT&, <rTo c noBhiW enneM aneprnn o'I' 330 .uo 670 Man cooT-

HOW9HHe Mem.uy BhiXO,llBMH BTOpH'iHbiX npbTOHOB 1 .z:teil:TpOHOB H SI,llep TpHTHSI cymeCTB9HIIO 

He H3M9HHTCH. 

Cpe.un na6nro.uaeMhiX no.u MaJihiMH yrnaMH BTOpH<rHhiX aapsr:lKeHHbiX <racTRU MoryT 6bx'T& 

H .ll9ilTpOHbl OT peaKUHH. pp-dJi-t"H ptt_,.c{,$'", B03MO:lKHO npoTeK8IOillHX Ha CBSI38HHhiX HyK

JIOHax~ npH 8"80 Man .BKJia,ll STHX peaKUHii B nonnoe C9'J9HH9' CBOOO.llHhiX PP - H p n - cor 

.uapeniiA panen cooTneTcTnenno ,..,_· 7,5 n"'4%. Ha.uo O:lKH.ll8Th,. o.unaKo, <rTo Bhtxo.u .ueil:Tpo-

HoB H3 S!,llep 6y.ueT CHJibHO no.uanneH BCJI9,llCTBHe TOro, 'ITO cpe.unHil: CBOOO,llHhiii npo6er 

.a eiiTponoa B sr.uepHOM nemecTne Man no cpanneHRIO c paaMepaMH. srnpa. 
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8HepreTifti9CKM9 cneKTpbl BTOplftiHbiX npoTOHOB OT p -r Joe- I p -r c- p~fu- H 

p +-1), - COY a ap9HM1i llOK838Hbl Ha pMc.3-7 B BMa e CllliOlll HbiX KpMBbiX 1 npoBea 9HHbiX 

BM3Y81IbHO 'iepea 9KCnepMM9HT81IbHbi9 TO'iKH 1 B9pTMKa1IbHb19 1IHHMM y KOTOpbiX 0003H8'ia!OT 

cTa.TMCTM'iecxMe olliMoKM MaMepemi1i. TaM :me nyHKTMpoM iraoopa:meHhi Haonroa~HHhre nifKH 

ynp'yroro. p p -pacceSIHMSI. BhiCOTa 9TMX nMKOBI npeacTaB~SIIOllU!X coooii KpMBbl9 . P.~::l~e~-~ 

HHSI Cll9KTpOM9Tpa 1 He CBSI38H8 C M8ClliT800M lliK81Ibl · opaMHaT. 

0 
Y BC9X MCC11 eayeMbiX Siaep noa YT'liOM 7 BbiCOK09H9pt'M'iHbi9 yqacTKM Cll9KTpOB COCTO-

SIT. M3 MHT9HCJ!BHhiX llMKOB 1 COOTB9TCTBY!Oll!MX B OCHOBHOM npoTOH8M 1 aMcPcPPBKU~OHHO pacceSIH

iihiM Ha Siapax. 8_TM llMKM H8K1IaahiB810TCH. Ha npaBhii!: cnaa MBKCMMYMOB KB83MynpyrOI'O 

pacceSIHMSI npoToHo.B •... Ca BMr._.nHKOB aM¢¢paKUHOHHoro--pacc eSIHMSt1 : B · cTopoHy- oonhli.mx-sHep.-·: 

t'Mi!: OTHOCMT91IbHO llMKOB ynpyroro pp - pacceHHHH OTB9'i89T pa3HMU9 B 9H9pt'IIM COOTBeT-

0 
CTBY!Oll!MX Siaep OTaB'iM. M O:>KHO. BMa9Th, 'iTO noa YI'liOM 7 . BbiXOa BTOpM'iHbiX npoTOHOB 

c sHepi:'Meii & > 500 Mj3B ooycnoBneH npeHMymecTBeHHO a·McPcPPBKUMOHHbiM pacceSIHMeM. · 

3Ha'iMT91IbHO M9HbuiHii BK1Iaa B. ll011Hhiii BbiXQa BTOpM'iHhiX. npOTOHOB aaeT aMcPcPPBKUMOHHOe 

pacceSII!Me noa yrnoM 12 12°, ocooeHHO ~- CJ!Y~ . .!l.E:l .... '-P--~-C[I(.. _____ coyaapemr1i;--8To·~-c!3o1fc·T-B·o · 
c~eKTpoB noa yrnoM i2·~·2c;-~~BMeCTHMO c H~BeCTHhiMM aHaqe~MSIMM paaM~coB Haep·. Tax, 

9C1IM B COOTB9TCTBMM C peay1IbT8T8MH onpea 9119HMii paaMyCOB Siaep M3 C9'i9Hl!ii nornori.te-

. /19/ . . /20/ /21/ 
HMSI Hei!:TpOHOB. c sHeprMeii· 1400 M SB H npoTo~oB c sHeprMeii 860. . M 900 B 

Bbipa:meHMe anSI yrnoB~·ro pacnpeaeneHMSI atl¢¢paKUMOHHoro· pacc~f!HMSI 

[ 

. • ] :!. 
...d.§:_ 2 , " 'JJ. (QK1l' SinlJ . 

. :K (lr) , . JL --120/--·· 
-~-W. ___________ .. 2K1t'-Sm 2 -- --?-

Q.r. ' 
rae e - yron pacceSIHMSII K.= T I_ • .A - anMHa B011Hhl naaaiOmero npoTOHa, -~· -pa-

aMYC pacceHBai?mero Hapa 1 :R.. 1 = R. -r ~ M 'Ji - ¢yin.:uMM .EeccenSI nepsoro 'poaa 1 no a-
. n Lf · -13 - . o 

CT8BMTb 3H8'i9HH9 JL "': 1,26 • _.71 3 .10 CM 1 TO OK8:>K9TCH 1 'iTO. B01IM3M 12 12 aon:>KeH 

H8XOaMTbCSI 'i9TBepTbii!:' M8KC:HMYM aliH .{A.. 1 TO_I'_.[l_~ If8K. __ 

a 1ISI ck 9TQM):: _ _yrny p~_9_Q_~~HlULllpH61IM:>KeHHO:-OT:BeiJae'T-no!]o:>K;;;~-;;~poro · MMHMMyMa. 

XapaKTepHotl: qepToii cnexTpoB, H3M~peHHhiX noa yrnoM 18° i SIBnSieTcH oTcyTcTime 
f > • -- •• 

TMllM'iHhiX aHcPcPPBKUMOH~biX llMKOB M pe3KM1i OOpbiB · M8KCHMyf-mB KB8.3Mynpyroro pacceHHMSI 

y BepxHetl: rpaHMUhl a03B0119HHOii 38KOH8MM COXpaH.9HMH 00118CTM · 9H9pt'H~. n oa yrnaMM 24 

M 30° B Cll9KTpax BC9X MCC1IeayeMbiX 9119M9HTOB B 00118CTM oOJ'iblliMX 9HeprMfi H80lriOaaiOT

CSI ·.OT'i9T1IHBbi9 M8KCHMYMbl 1 COOTB9TCTBY!Oll!H9 oaHOKpaTHh!M KBaaHynpyrMM CT01IKHOB9HMSIM 

npOTOHOB C HYK1IOH8MM B Siapax. npeanonaraSI 1 'iTO MBKCMMYMhi KB83Mygp_yr_o~o_pacceSJHMSI 

MM910T CMMMeTpM'iHy!O ¢opM:y-;· MO)KHo· obiJlo-oueH~-T~ -~;¢~~~H~~~~:~~~: ceqeHMSI KBaaMynpy-

I'OI'O paCC9HHMSI 1 H3M9pSIH llliOll!aaM .noa HMMM1 M cpaBHMTb Mx··aua'ie'HMSI C S91IH'iMHO:ii CYMMhl 

'l d: PP +{;//- Z) d./ifpn 1 rae~ M 1J'pn xl COOTB9TCTBY!Oll!Me aM¢¢epeHuMa1IbHbie ceqe-
W . .aw uw w . . 

x/B 9THX pacqeTax aHa-.ieHMH ct<;p;,.fctw anSI sHeprMM 670 M sB npMHMManMCb 
COOTB9TCTBY!Oll!il:M 3H8'i9HMSIM .llMcPcP9PE!HUM81IbHbiX C9'i9HMii YllPYI'OI'O I'LP 

. /22/ . 
HMst 1 HaAaeHHhiM KaaapMHOBhiM M CMMOHOBhiM npM 580 MsB • 

paBHbiMM 
-pacceSJ-

t 
I :I 

\ 

., 
;· 
l, 
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H:IHI ynpyroro p p If p n - pacceSIHifH, T aK 6biJ10 H8HLl eHo, 'iTO KsaaHynpyroe pacceSIHife 

s Ae. , c!. Cu If .1A.. · Ha yron 30° cocTasnsteT cooTseTcTseHHO "" 60, "" 53; ...-.. 22 

If """ 9%, oT cso6onHoro pacceSIHHSI, CymecTseHHo, qTo npoToH nocne nepsoro cTOJ1KHosen:Hs:r 

C OLlHifM If3 HYKJ10HOS stnpa MO:>KeT IfCnycKaTbCSI C 3aMeTHOfi sepOSITHOCTbiO name If3 CaMHX 

TSI>K9J1biX SILl9p 1 He IfCnbiTaS K8KHX-nlf60 LlPYI'IfX S3alfMOLl eltCTSifH, 3TOT cpaKT MO:>KHO paCCMa

T.pHBaTb--IfaK yKaaaHHe-HI:i-·To-,--~To Ha6niOnaeMbre .;yKnoHHbre cTonKn:osen:ns:r npoHcxonstT npe-
,. 

:MymecTseHHO s nosepxHOCTHOM cnoe· stnpa. B.·csstaH c aTHM .Hano oTMeTnTb, 'iTO pacqe_Tbi 
/23/ 

sHyTpHstnepHbiX KacKanos, sbmonHeHHbre MeTpononHcoM If np. , s npu6nn:>Ken:nu Monenn 

stnpa c peaKofi rpaHnuelt, nnSI cnyqan · 6oM6apnHposKH .Jie If U npoTon:aMH c sHeprnelt 460 

If 1840 Mas, n·pencKaa~rsaiOT. sn:epreTHirecKHii cneKTp sTopH'iHbiX npoTon:os 5ea MaKcHMyMa, 

1 OTSe'ia_IOIUero npOTOHalvf'; l!CnbiTaSUllfM TOJ1bKO OJJ:HO napHOe CTOJ1KHOS9Hlfe, CnenyeT O:>KlfLlaTbl 

'iTO iicnonbaosaHne s KacKaLlHbiX pacqeTax MOLl enH stnpa c nH!}:>cpyaHolt rpaHnueii ri:osbiCHT 

OTHOCifT9J1bHYrO qaCTOTy IfCnyCK8HHSI npOTOHOS nocne nepSOI'O COy napeHHSI ll T9M C8MbiM nyq

Ill e SOCnpOH3~9Ll9T 9KCnepHM9HT8J1bllblfi cneKTp STOpli'iHbiX npOTOHOS, 

'CJ.illbHOe-pa3Mb!THe·-MaKCifMYMOB KS83Hynpyroro. pacceSIHHSI no cpaSH9Hlf!O C · nlfKOM ynpy-

roro· pp -paccestHHSI HenocpencTseHHo oTpa:>KaeT cymecTsosaHHe s stnpax pacnpeneneHHSI HyK

noHos no 'nMnyJ1hC8M, MaK~IfMYMhi KS83Hynpyroro pacceSIHHSI H9CKOJ1bKO CLlSifHYTbl B CTopoHy 

·M eHhuin:x aRe.prHii oTHOCHTenb~onHKos ynpyroro P P · -pacceSIHHSI, AiianorH'iHOe yMeHbllleHne 

cpenn:eii an:eprn:H npoTOHOS s KS83HynpyroM paccesin:nlf ObiJ10 06Hapy:>KEmo ll npn 340 Mas 

ll l!HTepnpeTl!pOS8J10Ch K8K peayllbTaT coynapeHl!SI HYKllOHOS S no~eHUH8J1bHOlt SIMe 1 n:arinqng 

n oTepn sHeprnn n:a soa5y:>Knen:ne ocTaTO'iHbiX · stnep n ·yiiennqen:nst ceqeHnlt · pacce5'1HHSI · npn 
/8/ . 

OTHOCl!TeJ1hHO M9HbllllfX an:eprHSIX coynapeHl!SI -

I-:J enpepbiSHbre cneKTpbr, n:a6niOnaeMbre Hn:>Ke MaKcnMyMos. Ksaanynpyroro pace estn:ust , 

o6ycnosnen:br n:eynpyrliMn npoueccaM~, B cnyqae P.; :8e-.n p -r C coynapen:uii He~pe-

pbiSHbre cne~Tpi:,I__no_cpopMe .. O'i9Hh CXO:>KH _CO. cneKTpaMll npoTOHOS OTLlaqn S peaKUifSIX pp:+npJi"" 

n pp-pp:Ji" /cM,p~c.2 n 3 s
1161 

I. o'Tc~na MO:>Kn:o a_aKniOqnTh, trTo npn coynapen:nstx npo-

- Ton:os :Uan:n:olt an:eprnn· ~- nerKHMH stnpaMH n:enpepbiBHbr·e cneKTpbr npoTon:os o1-seqaiOT, s oc-. 

HOSHOM 1 npoueccaM· ~6p830~8lll!SI . .J/. -M:eaOHOS S OLlHO=biX npoTon:-n:yKllOHHbiX coynape

HliSIX1 a n:e sn:yTpHSILlepHOMY K8CK8LlHOMY npoueccy, Hao6opoT, s cnyqae p+Cu-n r..-U-coynape

HHii HenpepbiSHbie cneKTpbi. S03Hl!KaiOT S OCHOSHOM 6naro_qapSI K8CK8LlHOMy npoueccy, 06 aTOM 

csnneTenbcTsyeT TOT cpaKT, qTo qncrro qacTHU s n:enpep~IBHOM cneKTpe TeM Kpyqe' pacTeT 

c YM9Hbr.i.ren:neM 9HeprHn, qeM DOJ1hllle pa3Mep sinpa If, cnenosaTellbHO, liHTen:crmn:ee :B HeM 

.. KaCKaLlHbi~ npouecc, .3Ta ·oco6eHHOCTb n:enpepbiBHhiX cneKTpos see 6onee SipKo npOSISJ1SI9TCSI 

c ysennqenneM yrna u'a6niOnemi:st • 

.§ 5, .CpaBHeHl!.e SKCnepnMeHT8J1b!lbiX. ll Sbiql!CJ19HHb~X · an:epreTnqecKl!X 

cneKTpos Kgaanynpyroro paccestn:HSI 

.D,mt _.cpasnen:nst 6bmH ncnonbaosan:br cneKTpbi KsaaHynpyroro paccestn:~SI s .:be n c! 
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i lr3MepeHHb~e noa YI'JIOM 30, 1 nOCKO~bKY B STOM CJiy'l:ae MeHbUJe BCero .[t0Jl)KHO 6biTb BJIRSIHHe 

imTepcl:JepeHu:trOHHbiX a¢¢"eKToB, t1 cnhiTaHnro noaaepran:trcb HMixynbCHbie· pacnpeaeneHHSI aayx an-

aoa: 
a/ rayp-coacKoe pacnpea eneHne _ ~z 

I (s)--- e. 7l· 

npn qeTbrpex 3Ha'l:eHnsrx So ~coo'rBeTcTayrownx 9H~pJ:'_If~t.1: 16, 18, 20 n 22 Maa; 

· 61 TpexnapaMe~pHasr cyMMa aayx r.ayccoBcKHX .pacnpeaeneH:trfi 
. :JZ • !Z 

- -7!- ' 
lcs)~ e "T,L -f'~(? z· 

. l I. . ' .t .J, . . Jz .. . J, 
c 2M = 16 n 2M= 50 Maa, a TaK:>Ke a~anorn'l:Horo anaa pacnpeaenenne Cnnoaa c 2M .=7, 

~:1. . 2M= 50 MaB 'n oL =: 0,15. noa6op napaMeTpa o(,. npO:tr3BO.z:tHJICSI nyTeM .z:tOCTH:>KeHHSI 

HBRJIY'l:lllero COI'JI8CHSI pacqeTa C 9KCnep:trMeHT8JlbHbiMir .!l8HllbiMH B KOUUe crraaaroweii B CTo

pOHY BbiCOKHX aueprnii aeTBH. MaKCHMyMa KBaanynpyroro paccesrunsr. 

Bbi'l::trcneune no cl,opMynaM /15/ alia'l:eHnii Ec. H CO!~ansr aaaimHhiX aen:tr'l:Hll s n Eq. H 

. 3aTeM Bbl'l:HCJleH:tre IrHTerpaJIOB 1 BXO.z:tSIWHX B Bblpa:>KeHHe /14/ 1 npOH3BO.z:tHJIOCb Ha aJieKTpOHHO"":' 
' : . ' . . . 

c.'l:eTHoii .. Malll:trHe "Ypan" 06'beanueHuoro :trHCT:trTyTa sraepHbiX nccneaoaaanii • .LJ.ncl:Jcl:JepeH-. 

_unaJibHhi.e celteHHSI pp - ~ pn - paccesrl!HA, cooTBeTcTayrowne Ka:>K.z:ioA nape auaqeunli E c 

n COf lYe , uaxoannncb na rpacl:JnKoB, Ha KOTOpbiX ansr yrnoa paccemuisr B ananaaoHe 
I • ' . ' . . ' 

20° ~- tYc -~ 160° 6hiJIH uaHec.eHbi nony'l:eHHbie npn pa3HbiX SHeprnsrx aHa'l:eHHSJ ~~P 
H ~6~n • VI cnonbaoaanacb rpaqmqecKaH HHTepnonsru:trH· anSI Toro, -qTo6hi ~o· co6pauu!OIM 

~~· . . 
lSCCOM · 9KCnepHMeHT8JlbHbiM .z:t8HHbiM 0 .z:tlrcPcP9peHUH8JlbHbiX ..Ce'l:eHHSIX p p - Ir prt,. .- pac-

ceSIHiri\ HaftT:tr npoMe:>KyTO'l:Hbie 3Ha'l:eHnsr d:J.Pe. n d.6en • TaK:trM :>Ke nyTeM ansr aHep-_...:;''' . w ctUJ . 
rnfi, · GollbUJ:trX 580 Maa, oueHnaamicb aHa'l:eHnn d:Pn no peaynbTaTaM naMepeHnli ancl:Jcl:Je-
... : . . . w . /22/ . . ' - . 

· :peHunaJibHbiX ce'l:eH:trii ynpyroro np -pacceSIHHSI npn 580. Maa n KBaanynpyroro p n.. -pac-
/25/ 

cenH:trSI npn 970 Maa • 

KoHe'l:HbiA peaynbTaT pac'l:eToB nonyqancsr B anae· cyMMbi pacnpeaenemiit no IrM)lYJibCaM 
d 2 6ee . · · d 2 6Pn. ·. . . 

ncnyweHHbiX npoTOHOB - l dtud q, ..... (::li-Z) dtJctq, ·.' 38BIICSIWeA TOJibKO OT. cr Ir nerKo 

Tp8HCcP0pMHpyeMoil: B SHepreT:trqeCKHe cneKTpbl npOTOHOB 1 IrCITbiT8BllllrX O.z:tHO KB83Hynpyroe 

cToJIKHOBeH:tre, H eKoTopbie na Bbi:.mcneHubiX auepreTH'l:ecKHX cneKTpoa Kaaanynpyroro pac-:-. ' .. ' . . ". 

ceSIHRSI B, .f3e Ir t! BOCnpOH3Be.z:teHbl Ha pHC,8 Ir 9. BMe<;:Te C SKCnep:trMeHTc!!.JlbHbiMir .[t8HHbiMH, 

iopnaoHTaJibHbie nnH:tr:tr y aKcnepnMeHTaJlbHbiX To'l:eK nao6pa:>KaroT aHepreTH"l:ecKoe paape-:

u.:eHne, KOTopoe y6hiBano .OT 3,8% npn 309 Maa ao 4,1% npn 660.Maa •. TaK KaK Bb~"l:ncne~SI 

He y"l::trTbiBB!OT HBJIH"l:IrSI noTeHUlr8JlbHOfi SJMbl .. H · 9 cPcP_eKTOB_ B036Y)K.z:t eHHSI OCTBTO'l:HbiX SILt ep 1 - ~---~-- ~----. ····-····--- -·---- ... -.- --·, . .. 
TeopeTHtieCKHe-KpHBhle .npHmlrOCb C.z:tB:trHyTb B CTOpOJIY MeHblllHX . SHepr:trii .z:tJISI TOl'0 1 'l:Tp_6bi 

COBMeCTirTb HX M8KCRMYM C KBaanynpyr:trM MaKCHMYMOMo JlJISI paccMaTp:trBaeMbiX cneKTpOB . . 

STOT C.z:tBHr COCT8BJISIJI OKOJIO 30 Maa, 

KaK BH.ilHO Ir3 rpacl:JHKOB pnc,8 H 9; np:tr ~)HE!~r:trs:IX 1 MeHbWRX SHeprHH MaKCRMYM8 KB8.3H-:" 

ynpyroro pacces:rH:trs:I, TeopeTH"l:eCKHe KplrBble .npOXO.z:tSIT HH:>Ke 9KCnepMMeHT8llbiU>IX TO'l:eK •. 3TO 

paCXO:>K.z:teHHe MO:>KHO 06'bs:lCHHTb H8JIO:>KeHHeM pa3MbiTOro 'crreKTpa MHOl'OKp8TlJOrO pacceSIHHSJ 
. ! 
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npo~oHoB B nnpax Ha neayro aeTBh KBaaHynpyroro MaKCHMyMa. ConocTaBneHHe TeopeTHqe

CKHX KpHBhrx c aKcnepHMeHTanbHbiMH naHHbiMH npoHaaou~nocb a BbiCOK09HeprHqnoi! qacTH 

cneKTpa, rne acpci:>eKT MHoroipaTHoro nne'pHoro pacceRHHH non:meH 5brTh HeaHaquTeJibHbiM, 

Ha5nronaeMbie, cneKTpbi B n'epBOM npH5JIH)!(eHHH cornacyroTCR c rayccoBCKHM pacnpenene-. 

Hue~ HMnynhcoa co aHaqeHHeM 1./ e npH · aHeprHii npH5nH3HTenhHo .20' Maa·. 0Tcron~ cnenyeT, 

qTO cpellH9KB8Llp8THqHoe 3Haqe.Hrre HM~YJI~Ca HYKJIOHa B Rnpax· .:f3e H C COOT.BeTCTByeT 

aHeprHH ripH5JIH3HTenbHO 30 'Maa. BHanMo, IIecKonhKO nyqwee cornacHe c onbiTOM y caMoro 

aepxHero Kpan cneKTpa yrnepona naeT TpexnapaMeTpHan cyMMa nayx rayccoBCKHX pacnpe 
~ . • L · .J1. . · · .Jz · · 

nen~HHii·c £M = 16, 2M=.50 Maa H o(. = 0,09, · OnnaKo aKcnepHMeHTaJibHhre naHHbie . . . 
HellOCTaTOqHO. TOqHbi 1 qTo5bi .9TO~y pacnpeneJieHH!O MO)!(HO 5binO C yaepeHHOCTb!O OTLl8Tb 

npennoqTeHHe nepen npocTbiM rayccoBCKHM pacnpeneneHHeM, Y:To :me KacaeTCR pacnpe

/3/ 
Ll eneHHR CHJIOB8· 1 TO OHO ·conep:maT CJIHlllKOM MHOrO BbiCOKHX HMnyJibCOB H 1. D09TOMy1 

38Bbi!llaeT ceqeHHSI Bll8JIH OT M8KCHMYM8 K.B83Hynpyroro pacceSIHHSI, 

nonyt{e~Hbie peayJibT8Tbi CBalleTeJibCTByroT 0 TOM, qTo TeOpHSI 1 OCH0~8HH8SI Ha npen~. 

CTaBJieHHH 0 LlByqacTaqHbiX CTOJIKHOBeHaRX 5biCTpbiX HYKJIOHOB B Hppax, B 05IUHX qep_Tax 

aocnp()~3BOLlHT cpopMy BbiCOKOaHeprHqHoit aeTBH KBaaHynpyroro MaKcHMyMa, TeM He ,MeHe~ 

9TO. 05CTOSITeJihCTBO He cnenyeT nepeoueHHB8Tb, TaK K8K peayJibTaT COnOCT8BJI9HHSi TeOpHH 

C ODbiTOM D<?JIHOCTb!O <:)npenenSieTCSI cPOpMOfi CaMOfi BbiCOK09HepreTHqHofi qaCTH, cneKTpa, KO-
.. 

TopaR OTBeqaeT CTOJIKHOB9HHSIM HaneT8!0IUHX npOTOHOB C Bb!COKOHMDYJibCHbiMH HYKJIOH8MH 1 

TO ecTb C HYKJIOH8MH 1 KOTOpbie B MOMeHT CTOJIKHOB9HHSI CHJibHO .B38HMOLleficTBy!OT C LlPY~ 

rnMH qacTHUaMH, Ho SICHo, qTo nnn TaKHX CTOJIKHoBeHHit ycnoBHSI nprrMeHuMocTn HMnynhcHoro 

n pH5JIH:meHHSI xy . .m:~ Bcero BbinOJIHSI!OTCSI, 8 9TOH CBSI3H H8Ll0 OTMeTHTb1 qTo pacceSIHaSI npo

TOHOB Ha TeCHbiX LlBYHYKJIOHHbiX rpynnax a, B03MO)!(H01 Ha oL- qacTHUax, cyruecTBY!OIU!lX 

B SILlp8X B Bane DOLlCTpyKTypHbiX o5pa3oBaHHfi 1 HeCOMHeHHO npHBOLlHT. K HeKOTOpOMY HCKa

:m eHaro BbiCOKoailepr!lqHoit qacTH cneKTpa KBaaayn.pyroro paccestHHSI, C i:tpyrofi cTopOHbi, 

cpOH, Ha5JIIOLl8eMblfi B 05JI8CTH 9HeprHfi, 50JiblllHX B03MO)!(HOrO 3HaqeHHSI 9HeprHH npOTOH8 

nocne nepaoro KBaaHynpyroro pacceSIHHSI, qacTHqHo Mo:meT 5b!Tb Bbi3BaH netl:Tpo.HaM!l, Bbi5!1-
., 

Tb!MH H3 Rllep B pe3yJibT8Te c'oynapeHHtl: npOTOHOB C T9CHbiMH .llBYHYKJIOHHb!MH rpynnaMH, 

8TH aaMeqaHHSI He nonpbiBaroT Toro OCHOBHoro cpaKTa, qTo Ha5nroneHHbie cneKTpbi 

KB83!1ynpyroro pacceSIHHSI Hymn·aroTCSI LlJISI CBO.ero 05'bSICHeHHSI B pacnpeneneHHRX 1 npOCTH

pa!OIUHXCSI no 5onhwrrx HMnynhcoa. EcnH 5br · BHyTpa napa Hy~noHbi HMenu HMnynhcHoe ~ac -

npeneneHHe cDepMH c aepxHetl: rpaH!lUefi, cooTBeTcTByrorueit~::::30 .Maa IMonenb Bbipo:mneHHo-
... 0 

ro rasa/, TO B YCJIOBHSIX H8CTOSIIUHX OTib!TOB non yrJIOM 30 BOo5rue He LlOJI)!(Hbl 5biJIH 5b! 

Ha5nronaTbCSI KBaa~ynpyro ·pacceSIHH bl'e npoTOHbi c 9HeprHtl: 5onbwe ""525 Maa. npHqH -

HOH B03HHKH~BeHiiSI B. nnpax Bb!COKOHMnyJI~CHbiX COCTOSIHHA HyKJI~HOB, no-BHLlHMOMY. SIBJISI -

!OTCR CHJibHbie LlBYHYKJIOHHble B38HMO~eficT~HSI ~ocpencTBOM KOpOTKOLl9HCTBYIOIUero noTeH

UH8JI81 KOTOpbie HHOrlla HCDb!TbiB8!0T HYKJIOHbl1 COBepwaSJ He3aBHCHMOe nau:meHHe B cpenHeM 

none stnpa, 
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l-, .. 
§ 6. 3 a1 K n 10 q e H H e 

. nony'I9HHbi9 9HepreTH'I9CKH9 cneKTpbi BTOpH'IHbiX 38p5I)K9HHbiX '18CTHU 1 B OCHOBHOM npo-

TOHOB 1 .naroT npe.ncTaaneHHe o5 oTHOCHTenhHOH ponH paanH'IHbiX npoueccoa, npoHcxo.nHWHX 

. npH B3811MO.nefiCTBHH c n. erKRMH 11 TH)KenbiMH st.npaMH npoTOHOB c aaeprHefi 660. MaB. K ~~~c-. . . 

,ny T8KHX.. npOU9CCOB OTHOCHTCSI ,llHcpcppaKUHOHH09 p8CC95IHH9 npOTOHOB Ha st,npaX H KB83Hynpy-

I'09 paop~SIHI49 H8 OT,nenhHbiX HyKnOH8X 1 BHyTpHH,nepHb~fi K8CK8.llHbifi npouecc H o5pa30B8HH9 

J/ -M930HOB B HyKnOHHbiX coy,napeHHHX, 0THOCHTenbHO H900nhiUOfi BKna.n B BbiXO,ll BTO-

pli'IHbiX npOTOHOB H9COMH9HHO .ll8IOT T8K)K9 coy,napeHHH npOTOHOB C. T9CHbiMH_ .llBYHYKnOHHbiMH 

rpynnaMH 1 0 '19M CBH.ll 9T9nbCTByeT HanH'IH9 UpHMOI'O BbiOHB8HH5I .ll eiiTpOHOB H3 nerKHX H,nep 
l 4 I . . ;r- • . . · . . /5 i 

npoTOH8MH H CliJlhH09 p83MbiTH9 cneKTpOB Jf -Me~OHOB B CTOpOHy BbiCOKHX 9HeprHft • 

Haii.nennoe pacnpe.neneHHe HyKnonoB no HMnynbcaM B H,;pax · .13e H d 1 HMeHHO rayc

. c oBcKoe pacnpe.nenenlle co aHatieHHeM J./e npH aHeprHH npHonHaHTenhHO 20 Maa .noaonbHO 

y.noaneTaopHTenhHO cornacyeTcH c peaynbTaTaMH 1 nonyqeHHbiMH npH 340. Maa 5epKnHeBcKofi 
. /8 9/ . ' . . . 

rpynnofi ' • TaKHM o5paaoM, aHanHa KBaaHynpyroro pacceHHHH npoTOHOB B nerKHX H.npax 
"I. . - . . . 
i B WHpOKOfi, oonaCTH 9H9pi'Hfi coy,napeHHH npHBO.llHT npHM9pHO K O,llHOMY H TOMY )Ke pacnpe-
' 

1-

·I 
1 

I 

I. 

I 
II 
II .i 

.ll eneHHIO HyKnOHOB no HMDYnhCaM. 'oTOT cpaKT 1 BH.llHM01 03H8'189T 1 'ITO OCHOB8HH09 Ha HM

nynhCHOM 'ilpuonH)K9H~H paCCMOTp9HH9 KBaaHynpyrorc;> pacCeHHHH B H,llpaX :f3e H C .llOCTa- . 

'1' O'IHO onpas.naHo. Cne.nyeT no,nqepKHYTh, 'ITO npH cymecTayromefi TO'IHOCTH HaMepeHHH 
. ' . 

. cneKTpbi KB83Hynpyroro ~aCC95IHH5I B . .:f3e H C B nepBOM npHonH)K9HHH MOI'YT ObiTh BOCi:rpo-

H3B9,ll9Hbi C O,llHHM H T9M )K_9 pacnpe,neneHHeM HyKnOHOB no HMnynbC8M, t.{To. )K9 KacaeTCH 

cneKTpOB KB83H.ynpyi'OI'O paCC95IHH5I B Gc_ 11 U 1 TO Ha-aa CHnhHOI'O BnHHHHH MHOI'OKpaTHOI'O' 

- _ st,nepHOI'O pacceHHHH no HHM H9nh35I c,nenaTh C~QnhKO-HHOY.llb onpe.neneHHbie. B~IBO,llbi 0 pac-
' . ' ,. 

. npe,neneHHH no HMnynbC8M HyKnQHOB B T5I)K9nbiX H,llpax. 

ABTOpbr Bbrpa)KaiOT, 5naro.napHoCTh P.H!¢1e.nopoaofi· u Yf.B.nonoaofi aa npo\paMMHpoBaHHe 

pacqeToB H HX npOH3BOJJ.CTBO, .a TaK)Ke .c.M.BuneHbKOMy, H.n.KnenHKOBYI n.M.CopOKO H 
' . . . ,. . . . . 

H .A. LJ:epHHKOBY aa ·n:oneaHbie .nil:cKyccHu. 
' . . 
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