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-! 

BBeAeHHe 

flocne OOHapy)KeHHSI TPOHHOI'O .QeneHHSI TSI)KenbiX. SI.(lep .C BbineTOM .QnHH- .. 

aonpooe)KHOH a -~aCTHUh/ 11 
obmo Bhirionaeao aecKonhKO aKcnepHMeRTOB c 

' •¥ . a. 

uenhiD Hay~HTh xapaKTepHCTHKH aToi'o npouecca. HaH6onee ,lliHPOKHe Hoene- . 

.llOBa~HSI npoBe.QeRbi ~PH .QeneRHH SI.Ilep TennoBbi~H aeitTpoRaMH/2,3,41. YcTa

RoBneao, ~To aaepi'eTH~eCKRH cneKTp a -~aCTHU ny~we Bcero MO)KHO onH~ 

oaTh KpHBoit raycca co cpe.llHeii aaepi'Heii a -~~cT:iru Ea .. 15 MaB H lliHpH

aoii Ra nonoBHRe BbiCOThi t'lE .,; 9 MaB. Yr'noBoe pacnpe.QeneRHe a -~acTHU 

HMeeT nHK npH yrne. ()"' 800 (c nonylliHpHHOii f'l() .. 300) OTHOCHTenbHO 

RanpaBneRHSI .llBR)K9HHSt oonee nei'KOI'O .H3 .llBYX TSI)KenbiX OCKOnKOB. Pacnpe

;eneHHe TSI)KenbiX OCKOnKOB no Macce~5/, . a TaK)K9 · SaBHCHMOCTb Cp9AH9I'O 

~HCna HeHTpOHOB OT MaCChi OCKOnKa OKaSanHCb 'faKHMH )K9 1 KaK R npH .(lBOH-
·;. ' t • • • • 

HOM .QeneHHH. I13MepeHHSI OTHQlli9HHH BbiXO.IlOB TpOiiHOI'O . .QeneRHSI K .llBOiiHOMy 

NT I H 8 • B aaBHCRM~CTH OT aaepi'HH ReiiTpOHOB En . B peSOHaHCHOit 00-

naCTH/6, 7/ He nOK83biBaiDT cepbe3Hb!X' BapHaUHii1 B npe.Qenax·· 15-20% OHH be.:. 

TaiDTCSI noCTOSIHHbiMHo 
I 

Ha OCHOBe- npHBe.QeHHbiX SKCnepHMeRTanbHbiX peaynbTaTOB MO)KlJO C.lle

naTb npe.Qnono)KeRHe, ~To c TO~KH apeRHSI MeXaRHSMa npouecc Tpoiiaoro .lle

neHHSI Ka~eCTBeRRo aaanorH~eR npoueccy .llBOHHOI'O .QeneRHSI. ~op

Ma SHepi'eTH':ieCI\:01'0 cneKTpa H yi'nOBOI'O pacnpe.QeneRHSI a -'la9THU .yKa3biBaeT 

Ha T01 ~TO a. -~aCTHUa HCIIYCKaeTCSI B MOM9HTi onR3Kl!H K MOMeRTy paa.Qene

HHSI COCTaBHOI'O Mpa Ha .llBa T~)KenbiX OCKOnKa. EcnH STO npeAnonO)K9HHe 



. _~· 

-,., 

cnpaBeJl~IHB01 TO H3y'leHHe xapaKTepHCTHK a_ -'I~CTHU. TpO~H-OI'O . JleneHHSI H . HX 

.• sapH8UHH . OT pe30H8HC8 K pe30HSHCy Jl8eT HOBYIO; HH<!JopM8UHIO 0 ~8I:J8MeTpax 

.i:tenmnei'OCSI Smpa B MOMeHT: BpeMeHH, KOTOPbiH H83bJBaeTCSI TO'IKOH P83PhiB8o 

I13MepeHHSI OTHOllleHHH CHM~eTpH'IHOI'O JleneHJISI K 8CHMMeTPH'I~OMY~8/. H 

• BSpHauHH KHHeTHtleC~OH, SH~pi'UH' ~CK~~Koe19 • 1 O/ B OTflenbHhiX. ~e30HaHcax· ,J;"o

BOpSIT. B nOnh3Y npeJlCK838HHH KaHanOBOH. TeopHH )leneHHSI 0 BmfSIHHH pa3HbiX 
. ..._ . - . ' . . 

KaHanoe B OTJle~HbiX peaoHiuicax; B. CBSI3H c aTHM 6hmo pellleH<;> nocMoTpeTb 

BiiHSIHHe KaHanoB JleneHHSI Ha ~OpMy SHepreTH'IeCKOI'? CUeKTpa a -tJaCTH.U 

TpOHHOI'O. )leneHHSI. EbinH BbinOnHeHbl aKcnepHMeHTbl no H3MepeHHIO cneKTPOB 
. . . ' . . ·. . 235 . - .· 
a -'laCTHU B OTJlenbHbiX peaoHaHcax U · B o6nacTH E or 0,1 JlO 20 ae. . . . ~ ~ - n 

· B CBSI3H C HCCne)lOBSfiHSIMH/17 / 6bJnO o6pameHo BHHMSHHe H~· .BbiCOKo-

3Hepre;~'lec~y~ 'ISCTb: ~neKT~a a' -~~aCTHU; B pa6ore11 71. H~MepSinHCb SHe pre..:. . 
' 235 ' 

TH'IeCKHe cneKTpbl a -'18CTHU TpoihtOI'O JleneHHSI U. : TennOBhiMH . HefiTpo-

HSMH UOJl pa3nH'IHbiMH. yriiaMJi: K. HanpaeneHHIO BbineTa nei'KOI'O OCKOnKa B 

JlH8U830He yrnOB .0-180°. KpOMe OCHOBHOii; rpynnbi a -'ISCTHU C M~KCHMVMOM 

npu.· .=:82° Ha6niO~anucb ewe 2 rpynnbi. ~ ...;qacTHU noll yrnaMH 0 · H 180° 

. c aHepraeii = 23. Mae a cy~MapHoii HHTeHCHBHOCTbiO oKono 5% oT o6meii 

HHTeHCHBHOCTH~ ABTOpb/
17 1 Jle~aiOT npeJlnono:lKeHHe, 'ITO 3TH . a -'laCTHUbi_. 

; ~ I 

. HCDYCKSIOTCSI npH. )leneHHH H3 noniOCOB COCTS~HOI'O SIJlpa~ 

:MeTOJlHKa H3MepeHHA H o6pa60TKa peaynbT8TOB 

. . 235u 
nnSI H3MepeHHii-cneKTpOB a -'laCTHU TpOiiHOI'O JleneHHSI HCnOnh-

30BanaCb· JlBOiiHaSI HOHH38UHOHH8SI UHnHHJlpH'IeCK8SI KSMepa,;·UpeJlCTaBnSIIOIUSSI 
~ :~ ' ' . . -.... . . 

co6oA TpH 'KOaKCHanbHbiX UHiiHHJlpH'IeCKHX aneKTpOAa JlHaMeTpaMH 150 MM1 

.140 ~M H Ue.liTpanbHOI'O aneKTpO~a JlHSMeTpOM 10 MM ( CMo pH Co · 1) • 8neKT-. 

poJi (3) cny>Kan xmme~iop·o~, ·c. KOToporo cHHMancSI cliraaix oT ~c:KonKoB , ·:· . . . . . . 
· JleneHHSI1 ToHo I-: TpaKT, H CTep~eHb (2) .. -. KonneKTOp, C KOTOpOI'O CHHMan:.. 

CSI. CHI'.IIan OT BCeX .3ap~eHHbiX 'ISCTHU BO BayTpeHHeM 06'b.eM~ UHnHHJlpa ( 1) ·· 

T.H. · a -TPSKT. 

CnoA U02 
235 

(H30TOn · . U. · 95% o6orameHHSI, TOniUHHOA 500 M~I'fCM2) 
-,.6bln nony'leH · MeTOJlOM: aneKTPOXHMH'IeCKOI'O. aaMeiUeHHSI Ha. 8lllOMHHHeBOH non-

. no:>KKe/.13/ TonmalioA: 7 MK. 'Ha 'leTbiPe OKHa uanli:H~~~-. f1 ). p~aMep~M . 

: ~ t'ooxt60 ~M2 aaKneHB.anHCb JlB8 cnoSI aniOMHHHeB~H ~Orib~~. K8:>Kll8H ~ToniUHH.~A; 

~ :. 1 

··~: •; 

1 

> . 
. ;./ 

I 
I 

·i 

I 

I 
\ 

··.•. 

··\. 

'· . 

-,,_. 
,. 

· .. 

Puc. ·I-. CxeMa ·llBOiiHoli uunuMpH'iecKoli KaMep&I.'l ·-,.-o6muli 
cnoeM ~35 U ; 2 - co6upa!OmHli aneKTpoA, a -TpaKTa; 3 - < 
aneKTPOll 1 .. -TpaKTa. . . 
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:•, 

TpofiHoro AeneHHSI H ux 

:lopM~UHIO o napaMeTpax 

BaeTCSI TO'IKOH pa3PhiBa. 

K 8CHMMeTpH'IHOMy~8/, Jl· 

[{enbHhiX peaoaaHcax ,ro-

eHHSI 0 BnHSIHHH pa3HhiX 

him) peweHo nocMoTpeTb 

ro cne~TP.a a -'IaCTHU 

riO ·uaMepeHHIO cneKTPOB 

'H E' 
n OT 0,1 AO 20 SB. 

) . BHHM8HHe Ha .BhiCOKo

l7 /. H~MepgnHCb . SHepre-· 

U ; TennOBhiMH , HeiiTpO

~Ta nerKoro ocKonKa B . 

-'laCTHU C M8KCHMYMOM 

llOA y~naMH 0 ' H 180° 

• ro OKano 5% oT o6mefi 

, 'ITO 9TH a -'IaCTHUbl.. 

~Apa~. 

leneHH.SI 235 U · Hcnollb

tMepa,:·npeACT.~BnHIOIUasr 

AH8M~Tp8MH 150. MM, 

~ ( cM. puc. : l). 3neKT-. 
~ . ' . 

:g·.curaan OT OCK.OnKOB 

·op, c .KoToporo CHHMan

M oo'h~Me .uHnHHApa ( 1 ) . 

TonwHHOfi 500 M~rfcM2) 
sr' Ha. 8ll!OMHHHeBoA non

H~ri}~·. :( 1 ) • P!J3Mepo~ 
rx&rH, Ka>Knasi ~TonmHaoa: · · ... 

'.',• 

· ... 

·. 

,, 

I 
, I. 

·.:>,I 
• • ! 

! .• 

. I 

' 
1 

' ' '· 

0 : ~ 
,. . . -··~ ' .. " 

· .. '·. 

PHc. ·1. CxeMa ·ABOI!Holl: uunHHllPH'IecKoll xaMepbi; 1 ""'· o6wul! anexTpoA co· 
cnoeM ~35 U · ; 2 - co6HparomHl! aneKTPOA. a -TpaKTa; 3 - · co6uparomul! 
anexTpOA I -TpaxTa. 

5 
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7 MK 1 Ha KOTOpbie C Hapy:li<HOfi CTOpOHh11 B CBO!O O•mpeAb, HSKneHBSnHCb MH

meHH ypaaa cnoeM HSPY*Y. KaMepa nanonasmacb CMeCbiO 95% aproaa + 5% Me-

TaHa AO ASBneHHR 4 aTM. HsMepeHHR npOBOAHnHCb Ua ny'IKe HefiTpOHOB OT 

peaKTopa HEP, pa6oTaBmero B Ka'leCTBe 6ycTepa c nHHefiHhiM ycKOpHTeneM 

sneKTpoaoa. 3neprHR aefiTpoaoa onpeAenRnacb no MeTOAY apeMeHH nponeTa. 

TiponeTHaR 6asa COCTaBnRna 25 M 1 BpeMeHHOe paspemeHHe 0,16 MKCeKfM. 

CHrHanhi c o6oHX TpaKTOB H:aMepbi ycHnHBanHCb H. noAaaanHCb Ha HHTe

rpanhHhie AHCKpHMHHa~Opbi1 a 38TeM Ha CXeMy COBllSAeHHfi, KOTOpaR ynpaBnR

na cxeMofi nponycKaHHR. CHrHan c BhiXOAa ycHnHTenR a -TpaKTa {eM. pHc.2) 

llOABBanCR. {npH .lianH<iHH paapemaromero llMriynbCS CO c"xeMbi C0!3naAeHHfi) 'le

pe3 CXeMy nponyCK8HHR Ha MHOI'OMepHb!fi aaanw3aTop C 38llllCb!O H8 M8I'HHT.Hy!O 

neHTy. CHrHanhi C Bb!XOAa AHCKpHMHH8TOpa f -TpaKTa pei'HCTpHpOaanHCb 

MaoroKaHanhHhiM apeMeHHhiM aHanHaaTopoM. Ha puc. 3 npeAcTaanea apeMeH

Hofi cneKTp a -'laCTHU TpOfiHOI'O AeneHHR lJS U H yKa3aHbl HHTepaanbJ1 B 

KOTOpb!X a~anHSHpOBanHCb aMnnHTyAHbie cneKTpb! OTAenbHbiX pe30HaHCOB. 

B HailleM SKCnepHMeHTe cnofi 21 MK aniOMHHHR nonHOCTb!O SKpaHHPOBan 

a -TpaKT OT OCKOnKOB AeneHHR H a -'l8CTHU eCTeCTBeHHOI'O pacnaAi
35 U 

{ E a = 4,396 Msa). 0T6op sapR:lKeHHbiX. qacTHU B a -TpaKTe no Macce H 

38pRAY He.npOH3BOAHnCR1 nOCKOnbKY 'IHCn~ npOTOHOB, AefiTpOHOB 1 TpHTOHOB 

H APYI'HX nei'KHX RAep, KOTOpb!e T8K:lKe HCnycKaiOTCR. npH TpOfiHOM AeneHHH 

H nonaAaroT B Ham pa60'IHii saepreTH'leCKHfi nHanaaoa. T.e. 5 Msa <E < 30Maa. 

OK83biBaeTCR MeHbille 1%/14/ • 

B CBR3H. C TeM 1 'ITO a -'l8CTHU8 AO perHCTpaUHH AOn:lKHa npofiTH TOT 

:lKe cnofi aniOMHHHR1 pei'HCTpHpyeMaR SHepi'HR OTnH'JaeTCR OT nepBOH8'18nbHOfi 

H 38BHCHT K8K OT yrna, llOA KOTOpb!M a -'laCTHU8 npomna aniOMHHHeBbifi CnOfi1 

TaK HOT 3Ha'leHHfi ee.nepBOH8'18nbHOfi SHepi'HH. 

TioCKOnbKY HeHCK8:1KeHHb!fi cneKTp a -qacyHU TpOfiHOI'O AeneHHR lJ6bi'IHO 

OnHCbiBaeTCR KpHBOfi raycca THna 

( E -E) 2 

N ( E } = K • exp ( - a } a 
0

2 

{A) 

C noMOilib!O 3BM 6bin HCOOnb30B8H cneAyiOIIIHfi MeTOA onpeAeneHMR napaMeT-

POB KpHBb!X T8KOI'O BHA8 A·nR cneKTpOB a -'ISCTHU B KS:lKAOM. HCCneAyeMOM 

pe30H8HCe. CneKTp, onHCaHHbifi KPHBOfi raycca C onpeAeneHHbiMH 3Ha'leHHR.;. - . -
MH napaMeTpoB { K , E a H D ) B Bbipa:lKeHHil J A)), HCKa:lKancR pacq{lTHbiM 

6 

+ 

• 

D 
ATA TA 

PHCo 2. npHHUHllHSnbHaS! CX9Ma SKCnepHMeHT8 no H3MepeHH10 Sl 

·cneKTpoB a -'laCTHU Tpol!aoro 11eneimst 
235 U 
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,qepeAb, .aaKneaaanHcb MH

MeCbiO 95% apl'o.aa + 5% Me

b .Ha ny'lKe .HefiTpO.HOB OT 

C na.aefi.HbiM YCKOpHTeneM 

MeTOAY BpeMe.HH nponeTa. 

l3perueHH9 0,16 MKCeK/Mo 

iCb H"llOAaaanHCb Ha HHTe

riaAeHHfi, KOTopag ynpaang

ng a -TpaKTa (eM. pac.2 ) 

CO CX9Mbl CO~naAe.Hiiil:) 'le

p C 38llHCblO Ha Mai'HHTHylO 

•TpaKTa pei'HCTpHpOBanHCb 

1c. 3 npeACTaaneH BPeMeH-

H YK838Hbl H.HTepBanbJ1 B 

>I OTAenbHbiX pe30HaHCOBo 

iiSI nonHOCTblO 9KP8HHPOBan 

'cTecTaeHHOI'O pacnaAi
35 U 

B a -TpaKTe no Macce H 

HOB, AefiTpOHOB, Tpi:ITOHOB 

'icsr·npH Tpotl:HoM AeneHHH 

OH, T.e. 5 MaB <E < 30MaB. 

~paUHH AOn:lK.Ha npotl:TH TOT 

1'189TCSI OT nepBO.Ha'lanb.HOfi 

npomna amoMH.HHeBbitl: cnon, 

· TpOH.HOI'O Aene.HHSI lJ6bi'l.HO 
' 

(A) 

TOA onpeAeneHijSI napaMeT

HU B Ka~AOM.HCCneAyeMOM 

onpeAeneHHbiMH 3H8'19HHSI

:A).) 1 HCKa~ancg paC'l~THbiM 

.I 
l 

I 
1 
I 
I 

• 

+ 

loo·l D 
ATA TA 

PHC, 2. npHHUHllH8nbH8SI CXeMa SKCnepHMeHTa no H3MepeHHIO SHepreTH'19CKHX 

·cneKTpOB a -'laCTHU Tpoil:aoro )leneHHSI 
235 U 

7 
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100 
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5 t:l 15 2D E,.(HeVI 

F'nc •. 4, a HepreTn'leCKHe cneKTpb! a -'18CTIIU B pe30HaHcax- c E 0 a3;14 . 9B 
11_8,77 ~B, . . . . . . . " 

8 

.• 

·. 

·.··"\:[·~ . · .. ' .• 

·,_,,_ .. ' .. · 
, t ' 
, , I 

"t •. '. 

·- "-·1':.: 'f'.;_' ··. 
-.. · .. · . \ 

..1.- ·1 . 
.. . ;.·· ~-, :< 

. ·:) p·' . .-

... ~·-~~-.· 
;:,~ ;~ ~~:~. 

-_--.:. 

1. •' 

..... ~ .. 

nyTeM T8K 1 KSK OH AOll)Kefl ··ncKamaTbCSI npn' npoxomaeHIIli 

cnosr 21· MK amoMuHnsr c ·yq{!roM. uunnHAPH~ecKoii I'eoMeTpnn~-~ . ' . - . ' . 

Hblii cneKTp _cpaBHIIB811CSI C. 9KCnepl!MeHT_8llbHbiMII TO'IK8Mll'.u. Me: 

wnx imaApaTOB HaX~Aunucb nonpaBKU AllSI. BCex. iiapaMe'rpoB Ta . .. . .. - ) 

KJJHTepuft 6bm HauM~HblliliM_,. 0Ka~a~oci:., 'ITO COI'~ac11e aKcne. 

cneKTpa 'c Kpimoii faycca nony-qaercsr H~-- · B noniioM .. Auanaac 

.. ~OllbKO- oea y'leTa BbiCOK09Hepi-eTU'le~KOii o5nac;u . {puc,• 4) •. f1 

KpHTe~uii 3aMeTHO. OTllH'IBllC,SI OT AOnyCTUMOI'O 3Ha'leHHSI, fpaHB 

·· aKc~epuMeHranbHbiii .cneKTp · ?COpowo onncbmancsr KpnBoii {A) { E 
Ha'leHH~SI-KaK 8 8'), HaX~AU~8Cb ClleAyiOUIIIM -~opa30!>f •. C, ~OMOII 

.\caaaoii npouenypbi Bo aceM: .riH:ana3oae aaepl"uii Mbi. nony<mnu 1 

~:e~USI papaMeTp~B K I E a u . D II aa~-.ieane. x'2 • 31 
.·npoUeAypa noBTOpsrriaCb 1 · TOllbKo'. oea y'leTa nocneAHeii TO'IKII ai 

.Horo cneKTpa •. Ilony'llllliiCb HOBbie aa~'leHus:r'' n~paMeTpoa··. I 

u T.A. YMeHbWeHue T8KIIM -ot5paaoM KOllU'IeCTBa akcnepiiMeH: 

·· n'ponaBoA~~ocb ·· AO -reX: nop, noKa HOBb;e · aaa-qeausr napaMeTpoa 

npeAbiAymrix,.MeiD:,m~, '!eM Ha 0,5%, Tor~a ot5pat5or~a aaKa~'ll 
iietiliue aHa'leau~ napaM~TpoB. t5panncb KaK ali:~~e~usi,· o~ucbiBai< 

. • 'ieCKY~ <fJopMy cneKTpa. T aKnM" ot5pa30M . O!>InU onpeA~l.IE;)Hbl nap 

Hsrsr aaeprusr En · 11''nonaas:r· mupuaa ·aa nonoan.He BbiCOTbi tJ. E 
• • • • • I ·'·• ..- • 

s ll~ru· pesg'Haacax· · 2~su c E 0 = 19,3;. 13,98;_ 12,4; 8,' 
' . . . . . ' 

3,58; 3,14;' :1;14; 0,29 SB II B oo.i:IaCTH :aaepl"IIH Heii:TpOHOB 
• ~ \ <. - • • .. 

TiocKOnbKY OA~OBpeMeHHO 113MepSJ:nacb II IIHTeHCIIBHOCTb' AB~iill 
. ,. . . ,. :. . .. 

OTAenb.HbiX_ peaoaaHcax, onpeAenSlll'ocb · u OTHowe_Hne H rl H 8 · 

• I PeayllbTaTbi uaMepeauii 

TIOny'leHHbl~ TBKUM MeTOAOM 3Ha'!eHUSI napaMeTpOB ,~~:· 
~e~eHbi ~- rat5naue t' u· aa. puc. ·5_·u 6. KaK:cneAye;··ua puc. 5, 

. :.·.·· ' 

Hb!X WHPHH 'B OTAellbHbiX peaoaaHcax paaAellSIIOTCSI .iia -ABe rpyx: 

.. 'MU 3Ha~e~Hsl~H- {8,0+0,2-) 'Mae 'H (8,6+0,8) Ma~~: B'nepByiO r.r: 
I;UHPUH~i peaoH~HCOB :-:"c Eo ·=13,98; ":;,095;. 3,5B{Lt4; .-0,29 

Hume 0,2 9B. ·.Bo B~opyiO rpynny-- UIUpHHbi peaoHaHCOB: C :E 0 . . . 
8~77; 6,2; n·8,14 :as,' Ot5ocaoaaaaocTb TaKoro Pf~:SAen~ans:r 
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nyTeM TaK, KaK OH JlOmKeH ··ncKa)!{aTbCH npu· npOXO)KJl9HHH . a -'IaCTHUaMH 

. cnog 21 MK aliiOMHHHH c y"<IeToM. unnnat:~pnqecKofi r-eoMeTpnn. 3aTeM ncKalKeH

Hbifi cneKTp CpaBHH.Bancg C 9KCUep~MeHT.anbHbiMH TO'<IK8MH' H. MeTOAOM HaHM9Hb

lliHX KBaApaTOB HaX~JlHnHCb nonpaBKH AnSI .BCeX)IapaMeTpOB TaK, ~T06bi X 2 - .. . . . . . . ~ . 

~pnTepnil Gbm aauMeHbmnM_. 0Ka~a~ocb, 'ITo cor-nacne SKcnepuMeHTanbHOI'O 

?ITeKTpa ·c KpHuofi faycca nony'IaeTCH H~. · B noniioM: ·Jlnana;3oae sHepr-nt!:: ·a 

:TonbKO 6ea y'IeTa BbiCOK09Hep~eTn'<IeCKOll o6na·cTn (puc.· 4). ITpu 9TOM x 2 

KpHT_epnii 3aMeTHO OTnnqancg OT JlOITyC.THMOI'O 3Ha'<I9HHH, fpaHHUa,'·Ao KOTOpOfi 

.- aKqne~~MeHTanbHhifi .cneKTp ·xopomo ~~HCbiBancg Kpnsofi (A) (Ha puc, 4 .. o6o~- · 

. Ha'<IeHH~H. KaK "B")·, HaX~AH~aCb cneJlyiOWHM -~6pa30¥• .C ITOMOllib!O Bbillie Ollll':"' 

:: caHHofi npoue.nypbi so IiceM. AnanaaoHe saepr-nfi Mbi. nonyqunu HeKOTOPhie 3Ha-

:npoueJlypa. nosTopgJiacb, TonbKo·. 6ea y"<IeTa nocnet:~nefi TO'<IKH sKcnepnMeHTam;- . 

H.D u aHa'IeHne.·x 2 3aTeM TaKaH JKe 

" · :•·.· .Hoi'o cneKTpa •. pony'Innncb HOBbie 3Ha'IeHnH· napaMeTpos · K , ~ : Ji. · ~· 

. H T,Jl, YMeHblll9HHe TaKH.M -o6pa30M ~onn'IeCTBa aKcnepnMeHTanbHbiX TO'IeK 

·· riponaso~~-noci AO- TeX: nop, noKa HOBbie· aHa'<IeHHH napaMeTpos oTnnqaiin.cb oT 
~ ' :· . . 

npeJlbillymrix. Meubiiie, 'IeM Ha 0,5%, Toi'Jla o6p~6oTKa aaKaH'<IH.Banacb H noc-

neaHue 3Ha'<IeHH-!~ napaMeTpOB 6panHCb KaK 3HaiJeHHsi1 OITHCbiBaiOWH.e .9Hepi'eTn-.· 

. ·... . ''<IeCKY~ ¢lop My crieKTp~. T aKH.M o6pa30M .· 6bmn onpeA~neHbi napaMeTpbi ( cpeA::.. 

·: 

. · HHH aaeprnH En · n''nonaag IIInpnaa 'Ha nonosnHe BbiCOTbi !J._E ) KPH.BbiX' (A) ··:·.: 'f·' ... ' s ll~Tn pea~ilaiicax · 
235U c E 0 = 19,3;. 13,98; 12,4; 8,77; :7,095; 6,2; ~ . 

'\. ' 3,58; .. 3,14;':1,14; 0,29 a~H B o6naCTH aaepi'HH. Hei!:Tp.OHOB HHme'0:2 S~, ·' 

~: .. ·.' . ~ .' :. · ITocKOnhKY ?!l~ospeMeHH? H3Mepmi:acb n H.HTeacnsaocTb · JlBoiiaor-o JleneHnH B 

. , .. ·, _,;_. OTJlenhHbiX_ peaoHaacax,_onpeJlengnocb ·n oTHomenne Hr!H
8 

•, ~--'f·· . 
.;.,t··<':;'· 

.• 
) 

PeaynbTaTbi naMepeanii 

. _, .. ' ITo~_Iy'IeHHhie TaKnM Me~ollOM 3Ha'IeHH.H napaMeTpos ~~ ... n 11 E · npn- · 

·· serieHbi B Taon'nue 1. H ~a. puc. · 5.· H 6, KaK cneAye(Ha pRe •. 5, 3Ha'IeHHSI non- . 

. '. HbiX IIIHPHH · B OTJlenbHbiX pea_oHaHcax paaJlenHIOTCSI l:ia JlBe r-pynnbi co cpeAHH~ 
· .... MH 3Ha~e~HH~H. (8,0±.0,2) ·Mas. H ·(8,6±.0,8) Ma~.: B. ,nepsyro rpyimy nonaJl~IDT; 

· I!IH.PH.~bi peaoH~Jicm~--c 'E0 =18,98;. 7,095;. 3,58:: i,14; ~ 0,29 _as H ·o6nacT~:: · 
HH)!{e 0,2 9B, ·.Bo BTOpyiO rpynny - IIIHpHHbi pe30HaHCOB C Eo .o· 19,8; 12;89; 

8;77; 6,2; ~~~8,14 as: 06oCHOBaHHOCTb TaKoro Pf13JleneHHH WHPH.ll aa ABe 
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Ta6mu.~a· I (MeV) 

£ E.x { /t1 ti.V) 
/1£ ~/Ale; 

o (<lV) (NtZV) (%) 
8,,. - . 

19,3 15 ,61.±0,10 8,77.±0,18 2,69+0,30 - . 

13,98 15 '28.±0' :1;2 7 ,95.±0 ,16 3,78.±0,35 

' 12,4 15 '20.±0' 12 8,61.±0,22 3,08_t0,36 

8,77 15,70.±0,10 8,47±0,14 3,98_t0,31 

~: ~I----r-__j ------C--~- --{--- --~-- ----

7,095 15,64±0,10 8,16±0,16 3,98.±0,43 
0 5 10 15 21 

6,20 15, 74.±0, 10 8 ,41.±0,13 2,84_t0,21 

3,58 15,67.±0,10 7,91±0,14 3,90±0,31 
PHc, 5, 3Ha'leHHH nonHhiX wHpHH (·D. E 1 B on1enhHhiX 1 

. 3,14 15, 70_±0, 10 8,73±0,13. 2,55±0,20 

1,14 15 ,42.±0 ,12 7 ,98.±0,II 3, 79_±0,17 

0,29 15,61±0,10 8,00.±0,10 3,20.±0,17 (MeV) 

<: 0,2 15, 68.±0, 10 8,18.±0,11 
15,8 

I I I ·II I 15,6 

I 15A 

I I 15.2 

0 5 10 15 .· 2 

P~c. 6,. 3Ha'leHHH cpeAHHX aHeprHli ( Ea J B OTAenbHb!X 

11 

10 



2,69+0,30 - . 

3., 78.±0' 35 

3,08.±0,36 

' 3,98.±0,31 

3,98.±0,43 

2,84.±0,21 

3,90,±0,31 

2,55,±0,20 

3, 79.±0,17 

3,20.±0,17 

I 

(MeV) 

8,8 

8,6 

8,, 

8,2 

. 
8,0 

7,8 

-I ----r-__j-_____ c ____ --I----------------

0 5 10 15 20 En (eV) 

P11c, 5, 3aa'leHI!SI nonHhiX WIIPIIH (!::..E) B OTAenbHhiX pe30HSHCSX, 

15,8 

II I I I 15,6 

I 15,, 

I I 15,2 

0 5 10 15 · 20 En (eV) 

P11c. 6, 3Ha'leHI!SI cpeAHIIX saeprl!ll: ( E a) B OTAenhHhiX peaoaaacax. 
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rpynnbi nposepsmacb. MeTOJlOM cornacHSI rHnoiesbi/1 5 /. 0Kasanocb, '!To se-. 

poSITHOCTb TaKorci pas]leneHHSI JlOCTHraeT sen!f'!HHbi 40-60%. 3Ha'leimSI Ea 
If _NT_ I N IS .. , ( pHc. 7) B · npeJlena~ TO'!HOCTH . Hawnx HSMepeHHH TaKoro pasJlene':"' • 

HHSI Ha . JlBe rpynnbi He JlaiOT. H a pH c. 8 noKasaHbi 3Ha'leHHSI N ~I N G -oT

HomeHail: HHTeHCHBHOCTeH BbiCOK09HepreTH'leCKifX qacTeil: cneKTpOB (qacTb 

cneKTpa, He COBnaJlaiOIIIaSI C KpHBOH faycca ;_Ha pHC. 4 sawTp.HXOBaHa) K non-. 

HbiM HHTeHCifBHOCTSIM a -'laCTi!U. C BepORTHOCTbiO 60-80% 9TH 3Ha'!eHHSI 

rpynnHpyroTCSI oKono JlByx cpeJlHHX SHa'!eHHH (2,8;!:_0,2)% (pesoHaHcbi .c ·Eo = 

·= 19,3; 12,39; 8,2; 3,14 as ) n (3,8;!:_0,2)% (pesoHaHcii c E0 = 13,98; 8,77; 

7,095; 3,58 n 1,14 as). 

llocne 3aXBaTa 

COCTOSIHHSI 
236 U. C 

06cy:>KJleHae 

235 
s -HeHTpoHa SIJlPOM U o6pa3yiOTCSI B036Y)KJleHHbie 

1 17 =3- nnn 4-. hocKOnbKY KaHanosaSI TeopHSI JleneHnSI 

npeJlCKa3biBaeT 3aBHCHMOCTb 6apbepOB ]leneHHSI B OTJlenbHbiX pe30H8HC8X 

OT cnaHa SIJlpa I n ero np~-eKunn· Ha .ocb Jle_neHHSI K /19/, To O!Jle~Hi.Ie 
napaMeTpbl npouecca JleneHHSI, H3MeHeHne. KOTOpbiX CBSI38HO C H3MeHeHHeM· 

6apbepa, MoryT 3aMeTHO <iJnyKTyHpOBaTb OT pe30HaHCa K pe30HaHcy, KOppenn:- .· 

pySI co sHa'!eHHSIMH n K 
B HaCTOSIIIIee- BpeMSI TeopeTH'!eCKHe paC'l~Tbl TaKHX BapnaUHH ·JlnR. napa-

MeTpos Tpoil:Horo JleneHHSI BBHJly csoeil: cno:>K.HOCTH noKa _He Jlenanacb. TeM 

He MeHee, JlnSI· KOHKpeTHbiX.'Cny'!aeB 6b!J'IH CJlenaHbi nonbiTKH peiiiaTb B HeKQ;.. 

· -TOpOM CMbiCne o6p_a THyiO 3aJla~y, a HMeHHO, 'lHCneHHbiM MeTOJlOM- HHTerpH- .. 

posaTb · ypasHeHnSI JlBH)I{eHHSI JlBYX TSI)I{enbiX ocKonKOB H a -'laCTHUbi so asa~ 

HMHOM KynoHOBCKo~ none/16/. Cornacn·~ c. aKcnepil-~eHTanbHbiMH- sfia<i~HHSI~H . 

( aHepreTH'!ecKoe a y rnosoe pacnpeJleneH'Iie a· -'laCTHU) MOlKHO m)nyqa~-

· nilmb. npa onpeJleneHHbiX 3Ha>ieHnSIX nepsoHa'!anbHbiX napaMeTpOB, iwnHOCTbiO · 
. . . . . . . . 

OUHCbiBaiDniHX JlHHaMH'leCKOe co'CTOSIHHe BCeil: CHCTeMbl BO BpeMSI t =0, T.e. 

B TO'IKe paspbiBa. · TpyJlHOCTH TaKoro pac'I~Ta o'leBHJlHbi, ecnH HMeTb B BHJlY-' 

ueriblil: Ha6op Ha'lanbHbiX napaMeTpOB, KOTOPbie· HaJlO noJi6noaTb. 

- B pa6oT~/16/ 6bmo To)l{e noKa3aHo, '!To np_a .HSMeHeHHH nepaoHa'la1Ib-

- Horo (s MoMeHT pasneTa) nono)l{eHnSI a -'laCTHUbi oTHocnTenbHO ocR Jlene-

HHSI c · HynSI JlO -3.to-13 eM (npa He.aaMeHHbiX ocTanbHbiX napaMeTpax) Ea. 

12 - ' 

,:,· ..... 
: ,_t :·; .• .... ~' 

·.· ··,., 
..... L . -
.!! ·-
§ 

~ 
-!. 

1.5 ._ I 

I r 
I I·· ·If r 1,0 ~ ·. : 

l' 
I 

I 
I 

u.s I I I I I • I I I I I I I I I I I I I I I I I I 

0. 5 tO, 15 20 En 
.·,,: 

Psc. 7. 3sa"'eHHsr OTHomemiA H~/H 
8 

B OTlleJlbHbiX- pe3osascax: C 
samei pa6oTbi, ·• ..: ll8HHble pa6oTbl/7 I. 

........ . ' '·-: J ' - ' -
·,_ . . ···... ' 

~ ' : . td~-~~-- ---I-~----c--1----C--c-------~ 
-, '' --. 1 .. . .·.. . 

----,-r~---. ..:'~..::.:-:--~:.::._:._: __ -:_,..-~ ___ .:....:. __ ::__i,;_ -- _,;_ 
' - - i: ; .: : : . : . : 

-' '·. . .. .-· :,._ ."" .. 

0 5- ID.' '15- '20 Era 

Psc. 8. 3sa"'eBBSI oTsomes&A' H I H . B OTlleJlbBbiX peaosaT 
: . .. - H. c·- · · · · 
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.... ~ ~·.' 

/.15/ •. OKaaanocb, "'To Be-. 

IHbi 4o.:..60%. 3aaqe.im.sr Ea · 

na~epetmii TaKOz:'~ paanene-:

aaaqeansr N HI N G -oT-

: qacTeii cneKTpos ( "'aCTb 

~. 4 aaruTp~xoBaaa) K non"':' .. 

~blO 60-80% 9TH 3Ha"'eHHH , 

),2)% ( peaoaaHcbi c · E 
0 

= 

:taHCbi c f 0 = 13,98.; 8,77; 

::>opa3ylOTCSI B030Y>KileHHbie 

KallaJIOBBSI TeOpHSI lleJieHHSI 

B. OTJ:teJibHbiX peaonaacax 

sr K 1191, To OTJ:te~bHbie. 
.Jx CBsraano c naMeHeHHeM· 

aca K peaoaaacy, Koppenn~ 

TaKnx Bapnaunii ·J:tnS! napa-· . · 

H noKa · ae J:tenanHcb. TeM 

r nonbiT:im · pemaTb B aeKQ;.. 

eHHb!M MeTO.UOM· HHTei'pH- .. 

::>B H a -"'aCTHUbi BO aaa"':' 

l·MeHT8JibHbiMH · SHa"'.eHHSIMH 

"'aCTHU) M01KHO TIO.JIY"'H~ 

X ~apa~eTpOB_ j TIOJIHOCTblO 

~Mbl BO. BpeMst t =0, T.e. 

lHllHbJ.'. eCJIH .HM.eTb B BH.UY· 

0 nonOHPaTb~ , 

.H3MeHeHHH nepBOHa"'aJib-

1 . OTHOCRTeJibHO OCH ,uene

~aJibHbiX napa~eTpax) E a 

·'.• 

;. .. 

';. 

I 
! 

I 

·' 

·!' 
I· 

I 
I 

0~~~-L~L-~~-L~L-~~-L~~~-L~._~ 

.. · 0. 5 to, 15 20 En (.V) 
':·,,: 

PRe. 7. 3Ha'leHHsr oTHoweuA H ~ 1 H 8 B. oT.a~lih~bJX:. peaoHaHcax: 0 . - naHHhle 
Haweii pa6oTbi, . e. - · .aaHHhle pa6oThll71. . 

., 

-I---c~I~---~-1---I----------J[------------------
----r-:--1-~---C- __ _j_ -- ____ cc_c-i- ______ . 

0 

Puc. 8. 3ua'leHHSI oTuoweHal' H 1 H B oT.aeru.HhiX pe3oaaTopax. 
.: . · H . G 
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tGR. 

I 

i. 

I 

I 
U.GR. 

0 0 

• • 
0 

• 
r ~- ~ 

1,14 3,14 • 3,58 

• 
0 0 

• 
0 

0 

+ 
0 

• ,-

• 

6,2 . 7,1 

• 
• 0 
+ 

0 

. 

0 

• . • + + 
0 0 0 

• • ,- ·r I' 
I 

8,77 12,4 19,3 fo(eVJ 

• 
+ 

• 

Pnc. 9. Cpaaaeane aaumx aaHHbiX c aaHHbiMn apyrnx pa6oT: • - aaHHbie 
aameli: pa6oTbi no ·HH JHI1 , 0 - A'BHHbie aameli: pa6oTbi no !:;. E ; 
+ - AaHHbie pa60Tb/l I, • - ABHHbie pa60Tbl/12/, 0 - ABHHbie pa-

60Tb/10/ 1 3Ha'JeHHSI CnHHOB B3S!Tbl H3 pa60Tb/18/ • 

14 

H3MeHHeTCH I1pHMepHo Ha 1%, ·a BenH'lHHB !l E Ha "' 10%. 1 

He HCKniO'leHo, 'ITO Oll~H -H3 B03MO:lKHb!X CJIOCOOOB TOnKOBBHHH 31 

HblX BBPHBilHii BenH'lHH !l E . -H nocT~HHCTBa. BeliH'IHHbl Ea. . co 

H9HHH M9CTa _BbineTa _ a -'IBCTHilbl OTHOCHTellbHO OCH lleneHHHo ( 

OTMeTHTb, 'ITO ~n51 nonHoro OOOCHOBBHHH 38KniD'I9HH51 0 p~30 

flE Ha. ~Be rpynnl.J KOnH'IeCTBO HCCne~OBBHlibJX peSOHBHC 

qTO KBC89TC51 BbJCOK03HepreTH'l9CKOii 'IBCTH cneKTpa a -' 

ro lleizeHHHi He yKnBilblBBIDIJleiicR B-pacnpelleneHHe faycca, TO 

C>Ha Bbi3B8Ha· HeCKOllbKO HHbiM M9XBHH3MOM HCDyCKBHHH a -qac 

HHHo llOCKOllbKY B HBWeM 3KCD9pHMeHTe HeT' HHKaKoro OTOOpa 

pei'HCTpBilHH a -'IBCTHil {alfM!JeKTHBHOCTb perHCTpBilHH OCKOnKO: 

.. _99,9%), To _BapHallHH HHTeHCHBHOCTH H~ (pHc. 8), Be] 

Ob!Tb -ot5ycnoBneHbl a -'IBCTHilBMB, KOTOpble acnyCKBIDTC51 'ii: 

nonrocoB COCTBBHOro 51/lpa. 0~HBKO npHMblX' ~OKa3aTenbCTB S'I 

K H8CT051WeMy BpeMe.HB HMeeTC51 .HeCKOnbKO pa6oT, r~ 

OT~ellb.Hble napaMeTpbJ1 3.H8'19.HB51 KOTOpb!X 'M9.H5IIoTC51 OT pe3o 

H8.Hcy. H8 pac. 9 conoc1'8Bne.Hbi peayllbT8Tbi Haweil: P860Tbi 

Cpe~.Heii KB.He~H'leCKoii'aaepr~B/10/ H OTHOWeHHii v
1

• j<_'j; 
1
·> 

.11851 Koppen51IlBH BMeeTCH npa cp8B.He.HBB 3.H8'Ie.HBii N HI H G c 

6oTbi/lll. llpa cp8B.HeimH 6a~aauaii: Ben~'IB.H i..E c ~a.H.HbiM 
~aeTcg To :lKe corn8CBe~ 38 BCKnro<leaaeM peao.H8.HCa c E0 

CpaB.He.HBH .HBWBX ~ilHHblX C ~8HHb;·MB pa60T/10,l 2 / .Ha6nro~a~· 
cornacae. 

B aaKnroqeaae cne~yeT OTMeTBTb, 'ITO peayllbT8Tbi H8We 

:lKe KB~ B pat5oT110-12 ~ BMero.Z.' CT8TBCTB'l9CKHii: xapaKTep B TO! 

cymecTByeT onpelleneaHaB BepoHTH~CTb TaKoro OTKnoaeHHH B3M 

'leHBH napaMeTp8 <?_T cpe~ae·ii BenB'lHHbi, 'ITO oa non8~aeT B 1. 

aaa'leHHii. ABTOpbi xoTm no~qepK.HyTb eme paa, 'ITO ~nH nony'l4 

38KniD'IeHBii 0 BnBH.HHH 6apbep8 ~~neHH51 HeOOXOilHMO yBenB'l~T 

CKBii aa6op peaoaaacoB, 8-T8K:lK~ nri~HHT~ TO'l.HOCTb naMepeH 

n8p8MeTpoB. ITpe~CT8BnHeT H.HTepec- npoBepBTb .H8nH'lHe Ba~ 

HH/H G B peaoaaacax npa TpoiiaoM _~eneHBH llPYI'BX Mep, B ne 

239 Pu 
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t • + + 
J 

' 
0 0 

• • ,- ,- r I' 
I 

77 12,4 19.3 Eo(eV} 

I 

• 

pyrax pa6oT: 8 - .r:taHHbie 
1awelt pa6oTbi no tJ. E ; 
iOTbll2/, 0 - ll8HHbi9 pa-
8/• 

.. 

H3MeHsreTcsr IlflHMepHo Ha 1%, a aenH•ui:Ha 1l E Ha .. 10%. TaKHM ,o6pasoM, 

He HCKn!O'IeH01 'ITO OJlHH H3 B03MO:lKHbiX cnoco6oB TOnKOBSHHSI 9KCllePHMeHTanh

HbiX aapHaUHii aenH'IHH 1l E · H nocT~SIHCTBa. aenH'IHHhi Ea. cocTOHT B H3Me

HeHHH MeCTa BbineTa a -'laCTHUbi OTHOCHTe~HO OCH JleneHHSI. 0JlH8KO' cneJlyeT 

OT~eTHTb, 'ITO JlnSI nonHoro 060CHOB8HHSI 38KniD'IeHHSI 0 p~30HeHHH Be~H'IHH 
flE Ha JlBe rpynnbi KOnH'IeCTBO HCcneJlOBaHiibiX pe30H8HCOB. eme· Mano •. 

l..JTO KaCaeTCSI BbiCOK09HepreTH'IeCKOH 'ISCTH cneKTpa a -'laCTHU TpOi1Ho

ro JleiieHHH, He yKnaJlbiBaromenc.H a-.pacnpeJlene.liHe faycca, To B03MO:lKHo, 'ITO 

i:>Ha Bbi3BSHa HeCKOnbKO HHbiM MeXSHif3MOM HCllYCKSHHSI a -'laCTliU llpH Jlene

HHH. TI OCKOnbKy B HaWeM 9KCnepHMeHTe HeT. HHKSKOro OT6opa no yrnf!M npH 

perHCTpaUHH a--'laCTHU'(a<ll¢eKTHBHOCTb perHCTpaUHH OCKOnKOB B I .0TpaKTe 

.. .99,9%), To.aapnaUHH HHTeHCHBHOCTH Hj., (pHc. 8), aepOHTHo, MOI'YT 

6biTb o6ycnoaneHbi a -'laCTHUaMH1 KOTOpbie HcnycKaiDTCH 'i:JpH JlEmeHHH H3 

nonroCOB COCTaBHOro SIJlpa. 0JlH8KO npSIMhlX'JlOKa3aTenbCTB 9TOro llOKa HeT. 

K HaCTOHIIteMy apeMeHH HMeeTCH HecKonbKO pa6oT, rile HSMepHnHCb 

OTJlenbHble napaMeTpbi1_ 3Ha'leHHH KOTOpbiX MeHSiioTCH OT pe30HaHCa K peso

Halley. Ha pHc. 9 conocTaaneHbi pesynbTaTbi Haweii pa60Tbi c aaoHaUHHMH 

CpeJlHeii KHHe~H'IeCKOJ1'aHepr~H/10/ H OTHOWeHHii v
1

. l<v 
1
> /11,12/. Tion-. 

Hasr KoppensruHH HMeeTcsr npn cpaBHeHHH 3Ha'leHHii H HI H G c JlaHHbiMH pa-

6oTb/lll. Tipn cpaBHeHHH B'apHaUHii aen~'IHH 11 E c JlaHHbiMHlp 1 Ha6nro

JlaeTCH To JKe cornacHe, sa HCKniD'IeHHeM pesoHaHca c E0 =8,77 aa. B 

CpaBHeHHH HaWHX JlaHHbiX C JlaHHbiMH pa6oT/lQ,l 2 / Ha6nro]laeTCH 'laCTH'IHOe 

cornacHe. 

B saKniD'IeHne cneJlyeT OTMeTHTb, 'ITO pesynbTaTbi Hawaii oa6oTbi. TaK 

:lKe KaK H pa6oT/l0- 12 ~ HM~roT' CTaTHCTH'IeCKHfi xapaKTep B TOM CMbiCne, 'ITO 

cymeCTByeT onpeJleneHHaH BepOSITHOCTb TaKoro OTKnOHeHHSI H3MepsreMoro 3Ha-
. ' . . ',' .. ·. . .. 

'leHHSI napaMeTpa ~T cpeJlHefi aenH'IHHhi, ·'ITO OH nonaJlaeT B llPYI"Y.ID rpynny 

3Ha'leHHfi. ABTOpbi . XOTSIT llOJl'lepKHyTb eme pas, 'ITO Jlng nony'leHH.H HaJle:lKHbiX 

3aKniD'IeHHfi 0 BnHSIHHH 6apbepa Jl~~eHHSI He06XOJlHMO yaenH'I~Tb CTaTHCTH'Ie

CKHH Ha6op pe30HaHCOB, a . TSK:lKe llOJlHHTb TO'IHOCTb H3MepeHHH OT]lenbHbiX 

napaMeTpoa. _TipeJlcTaanHeT HHT~pec. npo~epHTb HanH'IHe aapHaUHa· 1l E H 

H HI H G B pesoHaHcax npH TpofiHOM JleneHHH JlpyrHx Mep, B nepayro oqepeJlb, 

239 Pu 
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Y CJIOBHH 06MeHa 

IlpenpHHThi H coo6meHIIH OJilHJil paccbmaroTC.Il 6ecnnaTHo, 

IIMHoro o6MeHa, yHnsepcHTeTaM, HHCTIITyTaM, na6opaTopHH!'. 

Hay'!Hb!M rpynnaM II OTA81IbHbiM Y'l8Hb!M 6onee 50 CTpaH~ 
IlonyqaTeliHM l!3AaHHH 0Ji!JII1 npeAOCT8B1IH8TCH B03MO)KHC 

SIBI!Tb IIHl!UHaTIIBy B 6ecnnaTHOH noCbiJIKe , ny6JIIIK8UIIH B lly 

o6MeHa npiiHHM8IOTCSI H8Y'IHbl8 KHHrii, )KypH8Jibi1 npenpHHTI 
ny6niiK8UIIli no T8M8THK8 0115111, . 

EAIIHCTB8HHblll Bl!ll ny6m!K8UIIH1 KOTOpb!H HaM npHCbiJia 

9TO penpiiHTbl ( OTTHCKH CTaTeii , y)Ke ony6JIIIKOBaHHb!X 'B nay· 

lj pHne cnyqaes Mbi caMII o6pamaeMcH K Hay'IHbiM yqpe 

6onee KpynHbiM nonyqaTeJISIM Hallll!X H3nannii - c npoch5oii 

cnaTb HaM KaKne-nn5o KHnrn nm1 BhiiTIICaTh nnSI Hallleil 6!1611 

)KypHaJibl1 H3rraiOIUH8CH B IIX CTpaHaX, 

OT,neJibHble 3anpocN 

J13rraT81IbCKI!ii OTnen 8)K8rOOHO Bb!ITOJIHH8T OKOliO 3000 0' 

con Ha BbiChiJIKY H31liulllii OI1HI1. B TaKHX 3anpocax cnelly 

YK83b!B8Tb IIHA8KC 3anpallll!B88MOrO li3A8HIISI, 

A.npeca 

IlHCbMa no nceM sonpocaM o6Mena ny6m!KaiiliSIMII, a TiO 

oTAenhHbie ll31laHIIH cneAyeT nanpaBnSITh no aApecy: 

MocKBa, 

TnaBHbiii l10'1T8MT1 !1/H. 79. 
H3aarenbCKHH oraen 

06'be/1HJiellJIOrO IIHCTHTyTa 

HaepHbiX HccneaoBaHm"i. 

· Anpec AJISI noCbiJIKII scex ny6nl!Kauuii B rropHAKe o6MeJ 
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