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IIpoueccbl o6pa30BaHl!ll II-l.!e30HOB npll CTOJIKHOBeHlll1 HYKJIOHOB npe.n:
CTaBJIHDT BrutHYD 06JiaCTL llCCJie.n:oBaHllll B (jJl1311Ke qacr11n BblCOKllX 3Hepr11n;. 
RsyqeHHD sr11x nponeccoa, rait xe KaK 11 113yqeH11D 6onee npocr1,1x B reope
T11qec1tou orHomeH1111 npoueccoa_ (j)oropox.n;eu1rn 11 B3ruiuo.n:encta11a II-ue30HOB 
~ llYKJIOHa:1411, np11Ha.n;Jiex11r 60JILmaa POJIL B HCCJie.n:oBa!lllll l4930HHOll np11p~
.n:1,1.a.n:epm1x CHJI. O.n:HaKO B CBH311 C Hey.n:oBJierBOPHTeJILHblM COCTOHHll9l4 ue-
30HH0ll reop1111 pe3yJILTaTbl 3KCnepllMeHtaJILHblX HCCJie.n:OBaHHll a.n:epHblX npo-. 
necCOB B o6JiaCTll BblCOKl1X 3Heprllll llCilOJIL3YDTCH noKa JIRmL .n:xa nocrpoe
Hllfi qieH0MeHoxor11qecxoro on11caHHH o6men xaprHHbl a.n:epHoro asa11Mo.n:elicr
Blla qacr11n. 

B npo6JieMe o6pa30BaHllH II-Me30HOB npll CTOJIKHOBeHllll HYKJIOHOB K Ha
qaJiy OilllCblBael4blX B .n:11ccepranll11 llCCJie.n:oaaHllll OTHOCl!reJILHO uaxo ll3yqeH
Hbll41l .ocraBaJlllCL nponecc1,1 o6pa30BaHl!H HettrpaJILHblX II-Me30HOB. Tait, B 
qacrHOCTH,·ocraBaJIHCL He ll3yqeHbl 3HepretllqecKHe pacnpe.n:exeHHH rr0-ue-
30!!0B, yrxoaoe pacnpe.n:eneHHe rr0-ue3oHOB 61,1xo H3Mepeuo JillmL .n:xa peaK
n1111 n+p = n°+ a npll 3Hepr1111 HenrpOHOB 400 M3B, CBe.n:eHl!H O qiyHKUllHX 
B036yx.n:eHllH .n:xa cooraercTBYDll!HX peaitnlln 140XHO 6blJIO noJiyqllTL JlllIDL llCXO
.n:a 113 conoctaaxeHHH a6coJI1JTHblX aen11qll!I .n;HcpqiepeHn11aJILHblX ceqeulltt o6pa-
30BaHHH 'T-IrnaHroB, ll3MepeHHblX Ha pa_3Jillqlll,IX YCKOpllteJiax npll 3lieprHHX 
npoTOHOB 340, 430 ll 470 M3B. Taitoe noJIOXeH11e c KOJlllqecrBe!!Hbl:1411 llCCJie
.n:oaaHl!Hl41l nponeccoB o6pa30BaHHH HetttpaJILHblX II-Me30HOB B 3Haq11reJILHOll 
Mepe 06LHCHH9TCH MeTO.n;llqecKHM:ll TPY.D:HOCTH:1411, CBH3aHHbll411 C reu, qro rr0--, . 

ue30111,1 pacna.n:anrca Ha -r-KBaHTbl. ·" 
B reiieH11~ n.ocxe.n:1rnx .xer B Jla6oparopall a.n:epm1x npo6xeu 06Le.n:1rneH

Horo llHCTllTYTa a.n:epHblX llCCJie.n:oaaH11tt 6uxa pa3pa6oraHa annaparypa, He
·06xo.n:Huaa .D:JIH llCCJie.n:oBaHHH xecTKOro T~ll3JIYqeHHH, ll 6HJIR npoae.n:eHbl .n:e
TaJILHble HCCJie.n:oBaHl!H pa3JillqHblX peaitulltt o6pa30BaHllH rr0-Me30HOB.Hacroa
maa .n:11cc~pTaUllH nOCBHll!eHa OllllCaHllD llCCJie.n:oBaHllll-npoueccoB o6pa30BaHHH 
rr0-ue30HOB npOTO!laMH c 3Hepr11al411 B 06JiaCTH. OT 400 .n:o 660 M3B Ha nyK- , 
JIOHaX ll CJIOEHblX a.n:pax, npoBe.n:eHHblX aBTOpOl.! COBl.!eCTHO C n.n.EaDKOBb114, 
M •. C.Ko3o.n;aeBb114, ll.l,IIpOKOIDKHHbl14, A,H.C11HaeBbll.! Ha CHHXPOUl!KJIOTpOHe OIDIB. 

·nHccepranllH COCTOllT 1!3 qeTblpex rJiaB. B nepaon rJiaBe OllllCblBaeTCH 
pacqer COOTHOIDeHllll, CBH3b1BaDll!llX ClleKTpbl ll yrJIOBble pacnpe.n;eJieHHH -r~KB8JI• 
TOB C 3Hepret:11qecKllMH ll yrJIOBblMll pacnpe,D;eJieHlifil(:11 rr0-ue30HOB, :11 npHBO-:

-illTCH aHaJlll3 noxyqeHHblX COOTHomeHHll. Bo BTOpon rJiaBe ODllCblBaerca pas-
pa60TaHHaa annapatypa ll paccuatpl!Banrca Bonpocu, CBH3aHaue c w:eto.n:ll
Kott ~3MepeHHtt. TperLa rxa.Ba nocaameaa on:11caH11D Hccne.n:oBaHHtt·npoueccoB 
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odpa30BaHllfl rr0-Me30HOB B (p~p)-ll (p-n)-coy,1tapeHllHX. B qeraepTOll rna
ae onllCl,JBalJTCH llCCJie,JtOBaHllfl odpa30BaHllfl_ rr0-Me30HOB Ha CJ!Olltlll:lX H,Jtpax 

.ll paccMaTpllBallTCH Bonpoc1:1, CBH3aHHl:le C norJIOII!eHHeM II-Me3.0HOB ll TOp
M01te1rneM doMdap.iillPYlllllllX HYKJIOHC>B B H,Jtpax. 

I. 

0TCYTCTBlle 3apH,1ta ll qpe3BHqaHHO dl:lCTpl:lH pacn~ Ha ,JtBa T~KBaH-
Ta ,JteJiallT HeB03MOJB:HHll Henocpe,JtCTBeHHOe ,JteTeKTllpOBaHHe Hel!rpam.Horo 
i.ie30Ha. 8ro 3aTPYAHHeT 3KcnepHMenraninoe 11ccne.1t0Bairne KOJillqecTBeHm,x 
xapaKTepllCTllK npouecCOB odpa3oBaHllfl rr0-Me30HOB, KOTOpoe npOll3BO)tllTCH 
Ha OCHOBe ll3yqeHllfl BTOpllqHoro T-ll3JiyqeHllfl. B )tllCCepTaUllH dHJI npoBe
,JteH pacqer cootHomeaHll, cBH31:lBanmHx B odlI!eM BH.ite aaeprerHqecKHe cneKT
pu ll yrJIOBHe pacnpe,JteJieHllfl T-KBaHTOB C yrJIOBHl.!R ll 3HeprerllqecKllW! 
pacnpe.iteJieHHHl.lH rr0-MeaoaoB; Ilonyqeanue cooraomeHHH l1!,lellT Ba.llCHoe 3Ha
qeHHe KaK .itiIH aHaJIH3a peayJibTaTOB ll3MepeHHll, TaK I'! )tJlfl BHdopa onTll
lia.JlbHHX YCJIOBHJ! H3MepeHHJ!. 

EHJill paccMOTpeHH MeTO)tH ycraHOBJleHllfl npllH~JleXHOCTll llCCJie,Jtyeuo
ro T~H3ilyqemrn K pacna,11y Hel!rpal:l,HHX Il-Me30HOB. B CBH3ll C 3Tl'!ll aHa
Jll!:3.llpOBaJillCb pa3JillqH1:1e cnocodu ~npe,1teJiea11H uacc1:1 HellrpannHoro Il-Me-
30Ha. 

EHJI paccuorpeH TaKll:e Bonpoc 0d onpe.itenemrn ·nonHoro ceqeHHH odpa-: 
30BaHllSl rr0-Me30HOB no )tl!qxjJepeHUllaJU,HOJAY ceqeHH!O odpa30BaHllH. 7-KBaH
TOB, ll3Mepennouy no.it.npoll3BOnhHHM yrJioM. 113 a~anH3a nonyqeaaoro coor
nomemrn dun c.itenan np'aKTHqecKH Ba.llCHH:l BHBoi2 o HaJiuqlll! TaK na:mBae
MHX "H30TponwiecKHX" 'YrJioB, H3MepenHe noror:a -r-KBaHTOB no.it ioroph!MH 
Il03BOJIHeT, onpe,JtenHTb BenHqHHY nonnoro 

•He 3HaH COOTHOmeHllfl Mel[Ay KOHCTaJITaMH 
rr0-.1.ie30HOB a +. bCOs 2o. -

ceqenHH odpaaoaaHHH rr0-Me30HOB, 
all b B yrJIOBOLI pacnpe,JteJieHlll'l 

IlpH aHani!3e cneKTpOB T-KBal!TOB, H3MepeHHhlX·no,Jt yrJIOJ.I O 11 I800 K., 
HanpaBJieHllll dOMdap,JtllPYDIIlllX meHb npOTOl!OB, llillpOKO llCnOnh30BaJIOCb pe
men11e. odparaoll 3~aqll - od onpe.iteJieHllll 3HepreTHqecKoro pacnpe,1teJien11H 
rr0-Me30l!OB no cneKTPY T-KBaHTOB.· . 

II. 
BaxHol! qacTbll onHChlBaeMHX 3RcnepHMeHTaJibHHX padOT HBJIHeTCH C03-

,JtaHlle annaparypH.ll pa3padOTKa MeTO,JtOB H3MepeHllll_ T-ll3JiyqeHllfl OT pac
n~a nellrpaJibHl,IX Il-Me30HOB. Ilpll BHnonneHllll 3TOJ! qacTH padoT, nOMllMO 
TPYAHOCTel! B C03,Jtal!llll CJ!Olti!Ol! annaparypl:l ,JtJlfl ,JteTeKTllpOBaHllfl T-KBaH-
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TOB ll ll3MepeHllfl llX 3Heprlll!, BCTpcqaDTcn TPYAHOCTll ~ll3llqecxoro xapaK
repa, CBH3amme c onpe.itenenHeM raKHX napauerpoB, KaK cneKTpa.Jibl!aH 
qyBCTBl1TeJlbl!OCTb ll adCOJ!DTHaH 3ip:peKTllBHOCTb 'l-,JteTeKTOpa. Il03TO~Y B 
)tllCCepTalllll! dOJibmoe Bl!Hl.laHlle y,JteJieno Onllcalillll npmleHHBIDllXCJ! MeTO,JtO~ 
ll3MepeHl!fl-H conocraaJieHllll llX C ,1tpyrHLIH MeTO,JtaMll, Onllcannw.m B nHTe
patype. 

Bo BTOpoJ!· rJiaBe npllBO,JtflTCH od11uie· cxeMH onl:lTOB no ll3MepeHllD noJI
Hl:lX noTOKOB 1-KBaHTOB ll llCCJie,JtOBa!IHD l!X_ :mepreTHqecKHX cneKTPOB ;ne
pequcJIIIIOTCJ! npel!MYIIleCTBa npOBe,JteHHH OnlilTOB no llCCJie,JtOBMllD 'l -ll3Jiyqe
HllJ! OT pacn~a IT0-ue30HOB Ha BHyrpeHHeM nyqKe npOTOHOB Clli!XpOUllKJIO
TPOHa, .itaeTCJ! omrnaHHe np1iMeHHBmerocH ,JtBellaAUaU!KaHanbHOro T -cneKTPO
MeTpa. 

EoJiblliOe BHllMaHHe y,JteJieHO OllllCaHllIO_ T-TeJiec&ona, npHMeHHBmerOCJ! 
)tJIJ! ll3.MepeHl!/I nOJil!l:lX nOTOKOB- T-KBaHTOB. Pa3padoTaHHblll TeJiecKon, C()C
TOHII!llil ll3 CI\llHTllJ!Jl/llll10HHOrO cqeTttllKa l! Ct!CT\!llKa l13JIY\!eHl!J! qepeHKOBa, 
OdJI~aeT cpaBHHTeJibHO Hl!JKllM noporoM perl1CTpaUlll1 T-Y.BaHTOB (oKOJIO 
15 l.l:rn) l1 BMecre c TeM r.laJio \!YBCTBHTeJieH K Me,JtJieHHIUI qa~TllUrut. Brui:
noll ocodeHIIOCTbll T-,JteTeKTopa /IBJl/leTCJ! TaKllte B03MOll:l!OCTb l131l8p8HHJ! 
adCOJlllTHOil 3qK1ieKTl1BHOCTll perl1CTpau1il1 ~OT03ileKTpOHHl:lllH YMHOJB:llT8JlJ!Wt 
BCm,1meK l13JIY\!emrn l!epeHKOBa. H3MepeHHe 3qxpeKTllBHOCTl! YUHOXl!TeJiell,Ta.K 
xe KaK H onpe,JteJieHHe 3qxpeKTl!BHOCTll OT)t8JlbHl:lX P/IAOB ciieT\!HKOB B cneKTPO 
MeTp~,npOH3BO)tllJIOCb MeTO,JtOJ.I nocJie,JtOBateJibHOro OTKJ!D\!eHHH OT,JteJU.Hl:lX 
:rneueHTOB · perHCTpl!J.JYDII!er-o yerpollcTBa. IloJIHaH sqxpeKTHBHOCTb renecKona 
onpe.iteJIHJiacb 3Kcnepl!M8HTaJibHO nyreu H3MepeHHH 3<pfieKTl!BHoro KosqxpHint
eHTa norJIOII!eJ!llSl llCCJie,1tyeM1,1X T-KBaHTOB ll :JKcnepm,teHTaJibHOrO onpe,1te
JieHllfl. nonpaBKll Ha paccemme 3Jl0KTpOHOB ll H03l!TPOHOB B KOHBeprope l! 
C\!0T\!l!Ke TeJieCKOna. 

EHJil! paccuorpem,1 taKxe pa3Jlll\!Hl,le M8TO.:tl:l onpe,1tene1mn cneKrpam,
HOll 3qxpeKTHBHOCTli , T ..:reJI8CKOna ll npllBO)tl!TC/1 MeTO,Jt Bll\!llClieHll/1 ee Ha 
ocHoBe Hall.iteHHoro npndJil!ll:eHHoro pe111em1a 3a.Jta\!l! o qiJIIOKTYfiltl!/IX \!Rena 
KaCKa,Jtlll:lX \!aCTllU, .BHme)tml!X ll3 pa,JtHaTopa. 
, · J{Jlll; ll3MepeHllJ! IlOTOKa npOTOHOB, npome.itmMX qepe3 lll!IDCHb Cl!HXPOltl!K
JlOTPOHa, ,np11MeHHJICJ! KaJIOpl!MeTpl!\!eCKlll! MeTO)t. Ue11HOV. ocodeHHOCTbD 3TO
ro MeTO,Jta npl! npoBe,JteHl!l! OHUTOB Ha BHYTpeHneu ny\!Ke CHHXpOUllKJIOTpona 
J!BJIJleTCJ! B03MOXHOCTb TO\!HOro onpe,JteJieHHH 3qxpeKTl!BHoro noTOKa npOTOHOB 
He3al!BllCl!MO OT YCJIOBllll odnyqemrn wmeHl!. , , 
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Jlmt ll3Uepemrn Ha BHyTpeHHeM ny11Ke npoTOHOB ce<!eHHSI · oC!pa30BaHHSI 
T-KBaHTOB Ha BO,Itopo,Ite no OTHOmeHHD K ceqeHRD Ha yrnepo,Ite npHMeHSln

C/1 pa3HOCT!Ulll MeTO,I( H3UepeHHSI (CH2-C), ycoBepmeHCTBOBaHHUll 3a cqeT 
nepHO,I(HqecKOll CMeHU Ullill8Hen (qepe3 :W!!!YTY) B BaKyyMHOll Krulepe YCKOPH-
Ten/1 H CHHXpoaaoro nepeKnnqeH11S1 cncTeiw per11cTpau1111. 0 

B KOHUe rnaBu paccuaTpHBaeTca Bonpoc oe! 0Tn11qz11 ceqea11S1 6gn 
OT pa3HOCTII ceqeHnll, 113MepeHHUX ,!(1!/1 ,ItellTepllSI H BO,ItOpO,Ita. IToKa3aHo, 
qTo H3 IIMeDl!IIIXC/1 3KcnepHM8HTa1lbHHX ,ItaHHl,IX-MOEHO C,Ite1laTb BUBO,!( 0 ae-
3HaqnTe1lbHOU (oK01lO 5 %) 3aHIIXeHHH .IICKOMoro ceqeHH/1 3a cqeT B1lHSIHMll 
CBSl3M B H,Itpe ,ItettTep:11S1. 

Ill. 
C noMOl!lblO T-Tefeciona M ,I(BeHMUaT11KaHa1IbHOro T -cneKTpOMeTpa 

C!H1!0 npoBe,IteaoC1, 6, 7 IICC1le,I(OBaHHe oC!pa30BaHIISI H8IlTpa1lbHHX IT-Me30HOB 
B peaKUMSIX 

p+p = ITo+p+p (l) 
·11 . 

· p+n = ITo + ( d. (a) (IT) 
)n+p (C!). 

Ha OCHOBaHHH 1131lepeHMlt nonaux BHXO,I(OB T -KBaHTOB no,!( "1130Tpo
n11qecKHM" yrnou e.:•:55o npn pa3nnqa1,1x 3Hepr11S1x npoTOHOB (oT 390 AO 
660 UaB) 6U1IM Hall,IteHU nonuue ceqeHH/1 p8aKUllll_ (1), (IT) 11, .cne,ItOBa
T8Jll,HO, 6U1IM onpe,Itenem.t q1yHKUHII B03C!yir,n:eHIISI peaKUlll! B IICC1le,ItyeMo~ 
06nacT11 :mepr:111t. ITonyqeHHUe ,ItaaHue 06 :mepreTmecKolt 3aBncnuocTM non
HUX ceqeH11n peaKUHi1 np,rne,IteHU B Ta61lHUe l. B 3TOll TM1IMUe np11Be,IteHU 
TaKl!:e Bennq111Ul OTHOCIIT81lbHUX ,I(llqxi1epeHUHanI,HllX ceqeHMll. YKa3aHHlle no
rpei:mocui S1B1IS11DTCS1 c:raH;,;apT!!W.W om11ciKa1.iu npoBe,Itenm,ix H3MepeHHtt. Cne
;,;ye_T OTMernn, qTo nonyqeHHHe non!llle ceqemrn peaKUIDI (l) B 06nacTn 
:meprnlt npOTOH<lB 400-500 M:rn 3HaqHT81lbHO M8Hbme ceqeunlt, Hali;,;eHHUX 
paHee B pa60Tax(ll-l4), H xopomo cornacyDTC/1 C ony61lHKOBaHHllMII He
,ItaBHO pe3y1lhTOO:a!ll1 HCC1l8,!(0BaHMSI 3aBIICHMOCTlf nonHoro ceqeHH/1 OT :mep-
run B 061laCTH OT 346 ,!(0 437 M3B(l5). . . 

H3 cpaBH8HHSI Il01l!UlX BUXO,I(OB. T~KBaHTOB, H3MepeHHHX C IlOMOl!lbD 
·1-TenecKona no,It yrnauH 33 n 147°, 6unn onpe,Iteneuu yrnoBue pacnpe

,IteneHna IT0-Me3oHoB, 0C!pa3y10m:11xca B peaKUHM (l) np11 pa3nnqaux aaeprn
SIX B 06nacTu OT 450 ,Ito 660 MaB. YrnoBoe pacnpe,Ite1Ie11He Me30HOB, uc
nycKaeMUx B peil.Kuuu (IT), C!uno onpe,IteneHo npu 3HeprMH npoTOHOB 660:,l:rn. 
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Ta6m1ua l. 

t' d6°1/-d6~ 6ppIT
0 d6i/ d6ic 

6dp 
ITo 0 . ITO 

~p aw -crw -uc31 -irw- 6pnIT =6p(d-p) 

. U:3B % ro-27c1l % ro-27cil 10-2·1 CJ.I~ 

660 16,2;!;.0,6 3,6;!;.0,3 48;!;.5 I0,6;!;.1,4 7,0~),l 

635 15,5;!:_l,O 2,9;!;.0,3 · 45;!;_5. 8,5;;1,2 5,6;!;.0,9 

610 16;;2 2,65;;0,30 43;;5 7,0;;l,O 4,3;;0,9 

580 II,5;;I,5 1,57;;0,22 4I;;5 5,4;;I,O 3,8;;0,7 

555 9, 5;;1, 5 l, I;;O, 2 35;;6 ~,0;;0,7 2,9;;0,7 

530 8;;2 o, 7;!;,0,2 35;;6 3, I;;O, 6 2,4;;0,6 ; 

500 7,5;;I,5 o·, 53;;0, I2 33;;6 • 2,3;!;.0,5 1,8;;0,5 

470 5;;1 0,28;;0,07 32;!;.6 1,8;;0,4 I,5;;0,3 

445 4,5;;I,O 0,22;;0,07 30;;6 1,4;;0,4 1,2;;0,3 

415. ;;3;;1 O,H;;0,04 29;;6 I, I;;0,3 l,0;;0,2 

385 - - 26;;6 0,77;;0,20 o, 7;;0,2 

-
Iinaro,Itapil npoBe;,;eHHOMY ycoBepmeHCTBOBanirn pa3HOCTHOro MeTO,ll;a 

H3l.lepeunn BnepB1,1e y,I1;anoc1 onpe,I1;e1IHTb cneKTP 1-KBaHTOB OT pacnaAa 
IT0-Me3oHoB, 06pa3y10l!lnxca B (p-p)-coy,iiapemrnx. ltl3Mepemrn 6llID!. npoBe
.i.eHll np11 3Heprim npoToHdB 660 L!aB no;,; yrnoM o0• 113 auann3a nonyqeu
uoro cneKTpa 1-KBaHTOB 6uno aall,ll;eHo aaepreTuqecKoe H yrnonoe pac-
npe;,;enemie IT0-11e30HOB; · · · 

B pe3Y1lbTaTe 113yqemrn peaKUHi1 (l) M (IT). 6llnH ycTaHOB1l8Hl,I cne

,ll;YDIIU!e paHee Hen3necTmie (j)aKTu: 
a) B uccne.i.yeuoil o6nacTn aHepr11i1 noimoe ceqeHne peaKunn (l) 

pacTeT nponopuuonam.no PMaK/• 7! 0, 5, a ne no. 38.KOl!Y PMaKc8, KaK 

aTo npe;,;nonaranocb panee (PMaKC-Mar,cGa1Ibl!O B03YOJCHHtt uunym,c ue30-

Ha, BUpaxemral! B e.n;:r.rn11uax m nC ) ; 
. 6) B 06nacT11 aneprnn ,ll;O 600 llaB 0Tnomen11e nonaux ceqenui'i peaK

u1i:n (I) u (IT) 6ucTpo pacTeT, .i.ocTni::aeT Bennqun1,1 oKono 1/2, a np11 
anepruax 601lbllll1X 600 l.laB ocTaeTca·nocTOSIHl!Ott B npe,I1;enax omncloK H3-
Mepennn; , 

Bf ITpu :rnepr1m npoTOHOB 660 m:rn yrnoBoe pacnpe.i.eneHue IT
0
-ue30-

non, oc5pa3yDmnxcil B peaKUHSIX (l) H (IT), 6nH3KO K H30TP0Ill!OMY, npn 
aneprnax xe 1.1en1,m11x 600 l,l3B ua6nD.n;aeTCSI yBennqeHne amrn0Tponu11 yr
noBoro pacnpe;,;eJie!!Ua IT0-Me3oHOB ;· 
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r) 311epreT11qec1n1n cneKTP n°-ue30110B, 06pasyIOm11xca B peam:urn 
(I) npn :niepr1111 npoTouoB 660 ;,1:rn, yKa31rnaeT, qTo n°-1.1e3om: 11enycKa-
1nca B OCHOBIIOM C :meprHJILlll, 311aq11TeJII,I!O MeHI,l!IHUH MaICClil.!aJIJ:,HO B03-
MOl!:t!O:t, n, cne.n:oBarem,110,- IIYKJIOHll B KouequoM~COCTO/!Hlili npHol'.lpeTaIOT 
60J!bmon OTIIOCHTeJII,Ul,ll! HMilYJlbC. 

Bee :nn ycra110Bne1111i.e qirucTu uaxo,lla·T 06Mc11e1111e· B (j:e110Mel!OJ1or11-
t1ecKoll: Teopirn, yq11TUBa10111ell B03l!HKl!OBeHue CHJII,HO:I CBJI31! uei_ii:.n:y 1.1e30.._ __ 
HOM H 0,l{HliM H3 IIYKJIOHOB B COCTO/!Hl111, H30Toimqec1t11ll CilliH. 11 yrnonon 
MOMeHT KOToporo paBim 3/2. Trut, B qacTHOCTu, nonyqemme 3KcnepnMeu
TaJII,HbJe .n:a111rue O KPHBOll B036yz,n:euua ,l{Jlli perutuun (I), yrJIOBOM H 3Hep
reTHqecKOM pacnpe.n:eneHHJIX n°-Me30IIOB, o6pa3YDC!l1XCJI B (p.;.:pf""COy,n:ape-----
mrnx~ cornacHo conocTaBJieum:i,. npoBe.n:eHHOMy l,!aH,lleJibWTauou' 6), xopo-
mo cornacymca c pe3yJibTaTrum q1eI10MeHOJIOrHtJecK11x pactJeToB, Y'lUTllBa
Dm11x pe30HaHC!!Oe COCTOJ'!Ulie Il0,llCI1CT6Jru Me30II-HYKJIO!l. 

IY. 
06pas0Ba1me n°-Me30HOD npOTOl!aMI1 Ha CJIOJP:HliX a.n::pax 113yqaJIOCl, B 

pa3Jll11lffl,lX no CBOeMy xapaKrepy H ue~!ll4 11CCJie.n:oBaHliJIX'I' 5, BJ. Trut,01111-
cal!uOe n uatJaJie rnam; HCCJie,n:0Ba1111e\ 5JcneKTpOB T -KBauroB, o6pa3oBaH
ui.x npoTOHaMH c 3Heprmum 470 H 660 lfaB na 11.n:pax nen11x 3JieMeHTOB 
(yrnepo.n:e v. 6ep1rnmrn),. np0Bo,i.11noc1, c ueJibiO nonyqemrn cBe,i.em111- ol'.l , 
3!!epreTHtJeCKOM 11 yrJIOBOM pacnpe)leJiemrnx rr0-ueSO!l(JB, oelpa3yKlI!lliXC/I .B 
IIYKJIOl!HliX coy,n:apemrnx. Ilpl! a.uaJIH3e cneKTPOB YtJliTllDaJIOCb TOJibKO ua
Jlll'!l1e BHyTpna.n:epuoro .n:a11xeuaa uyKJIOHOB MHmeH11 u npe11e6peranoc1, 3/p

(j:eKTaMH, CBJI3al!HhWl1 C nornome1111eM Me30l!OB H TOpMOJB:61!HeM npOTOIIOB B 
a,llpax. Ha ocaona111111 npone.n:eHuoro aHamrna cneKTpon T-KBaHTOB 61rno 
Y_CTaHOBJieHo, tJTO np11 :mepr1m npOTOIIOB 470 U3B n°-1.1e3011u 11cnycKaIOTCJI 
C 3UeprHaMH, 6JIH3KHMI! K MaKCHMaJibUO B03MOlltl!Oll, li1 B l!X yrJIOBOM pac
npe.n:enemrn cylllecTBeueH qneu, nponopuao11an1,11ull ·cos2g, 11 tJTO np11 311ep
r1rn npOTOIIOB .660 1,13B rr0-Me30llll, o6pa3yPJTCJI B OCIIOBl!OM C 3!!eprl!JIMH,' 
311aq11TeJib110 ~16HbWKlll1 MaKClu!aJibl!O B03L!Oll:HOll, l! li1X yrJIOBOe pacnpe.n:eJie-
1111e npa6JIH3I{Ten1,110 1rn0Tpom10~ Ilpwrnuoll Tru,oro po.n:a 113ue11eHall np1,1 
no3pacTa11nn :mepr_un cTanr.1rna10mMXCSl nyKnouoB Moll'.eT di.Tb ·noanneuue B 
Kouequou COCTOJill1111 Cl!Jlbl!Oro B3auM_o.n:ellcTBI!/! U630l!a C O,I:!11111 113 IIYKJIO-
HOB. 

·,Upyroro nma UCCJle)IOBaHl!!I ·upeJJ;CTaBJIJillT c:060:l paeloTuCI,B), B KO
TOpUX no.n: pa3JIHqllUMV. yrnrum 11a6n10.n:e1111a n3yqaJiac1, 3aBUCl1MOCTb BllXO,lla 
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T -KnaHTOB OT uaccoBoro q11eJia Clouelap.n:npyeirux a.n:ep. 3TH 113uepe1111a 
npoBOJJ;l!Jll1Cb C ueJibJO noJIYqeuH!I cne.n:eHnit O B3aUJ.IO,lleiicTBl1H rr0-ue30HOB 
C IIYKJIOUaMH a.n:ep. B CBJI3H C MaJ!llM npeueueM ll:H3111! n°-1.1e30HOB IlO,ll;Oel
HUe li1CCJie.n:onaHHJI JIBJI/IDTC/! e.n:nHCTBel!HllM llCTOq!IHKOM cne.n:euuit O B3a!1MO
.n:encrBHl1 ux C HYKJIOHaWI. 

. IloJIYqeuuue 3KcnepuueuT(Jib,ue .n:au1!11e conocTaBJIRDrca B .n:11ccepTa
ua11 C pe3yJibTaTru.!11 pactJeTOB IO, npoBe.n:euHliX ua OCllOBe OilTHqecKOit 
uo.n:eJIH a.n:pa. 3Tu pacqeTli ol'.l~JICHRJOT Ha6nD.n:a1J111eeca ua onHTe pa3Jinq11e 
yrnonoro pacnpe.n:eneuua n°~Me3ouon, 06pasyn11111xc11 ua nerKHX u TREeJiax 
11,llpax, H Il03B0JIJIDT OUel!l!Tb BeJIUqHIIY CBOClO,l\HOrO npo<lera Il0-ue30IIOB. 
B 11.n:ep1101,1 BellleCTBe. O.n:uaKo TOtJuoro c0Bna.n:e1111a pacqeT11ux JJ;aHHliX c -
-3KCnep111.1e11TaJibllllMI! He uaelJIIO,llaeTClI .n:ruce H ,l\)!JI TJillteJ!llX 11.n:ep. Ila OCl!O
Bal!UH 3TOrO pacxo;c.n:eima .n:enaeTCJI B!1B0,ll O ueol'.lXO,llHJ.IOCTU B IlOJJ;OelHllX 
Me30l!HliX pac'!eTaX ytJUTllBaTJ, .n:11(j:(j:y3Uliil Kpait Sl,ll;ep. _ 

B .n:uccepTauuu paccMaTpuBaeTca Bonpoc o cooTiicime1111n BepoaTuocTelt 
ol'.lpa30Bal!nJI n°-ue30IIOB Ha OTl!OCHTeJib!IO CJial'.lo CBJI3alll!liX noBepXUOCTHliX 
IIYKJIOUaX 11 CHJ!bl!O CBJI3al!HliX nuyrpeunnx HYKJIOl!ax a.n:pa. Ha OCIIOBaHHH 
npone,lleuuax pacqeTOB 11 nueJ011111xca 3Kcnep11Me11TaJI1,11ux .n:a1111i.x-.n:enaeTca 
BUBO.II, \JTO nepOJITIIOCTb oelpa30Bauua n°:..i,le30110B Ha noBepXHOCTllhlX HYK
JIOl!aX npeBi.maeT Bepo!!THOCTb o6pa3onauua ua nuyTpeHunx HYKJIOuax ue 
Clonee, qeu B ,n:na pa3a. 

B Kou~e rnanu pacc1.1aTpnnaeTc11 nonpoc 06 113ue11e111111 :mepreTn'!e
cKnx pacnpe.n:enem11t n°-MesouoB, cna3au~oM c pa3naq11m.1 norno111eH11eu 
l'.lllCTpUX 11 _ue,llJie111111x M630110B. 

HecMoTpa Ha6on1,moil ol'.l~eu yze ni.noJIHeuuux 11ccne.n:onaa11n npouec
coB · ol'.lpa3onauns; n°-ue30110B, JJ;aiice B ol'.lJiacrn :meprall .n:o 660 Man ocTa
eTca e~e MHoro nonpocon, TpedyJOI!l:1X .n:an1,11enmero 113yqe1111a u ~TOtJHeuna. 
B 3aKJIDqe1111n nepeqncJI~lOTC/1 STU BOnpoci. H YKa3UBaJOTC/I B03MO'll.Hlle yco
BepmeHCTBOBaUHJI per11cTpnpy10Uletl a..·mapaTypu 11 MeTO.l\OB u3uepeuna, neol'.l
xo.n:nwe JJ;JIJI pemeHHJI CloJiee cnou.i.x sa_n;aq. 

. OcnoBnae pe3yn1,Tac1'1 onucrui1111x n JJ;HccepTarum 11ccne.n:0Ba1111n <l!iJIH 
onyl'.lJil!KOBaim B. pal'.lOTaX I-IO)• - _ 
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