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I. B B e JJ. e H H e 

B CB513H c o6cy)KJJ.eHHeM B03MO)!{HbiX npoeKTOB ycKopHT.eneil: ua JJ.eCSITKH H coT-

Ill · 
HH Eaa (eM., uanpHMep, ) B8)!{HO H!'feTh ouenKH HHTencHBHOCTeil: nyqKoB qacTHU 

pa3nHqHhiX COpTOB 1 KOTOpbie MOryT 6hiTh reuepHpOB8Hbi B HyKnou-HyKnOHllhiX If TIHOH­

HyKnOHUhiX CTOnKHOBeHHHX npll 6onhlliHX auepl'HHX, 0co6biH HHTepec npeJJ.CT8BnHIOT 

OUeHKH TIOTOKOB Heii:TpHHO If t"'- -Me30HOB, T8K K8K HCcneJJ.OB8HHe CBOHCTB cna6biX 

B38HMOJJ.eii:CTBHH HBnHeTCH OJJ.HOH ll3 C8MhiX BB,)!{HbiX npo6neM, ·JJ.nH peUIE'HHH KOTOpbiX 

/2/ 
Hy)!{Hbl 6onhlliHe yCKOpHTenH 

XapaKTepuoil: oco6euuocThiO ueynpyrHx B38HMOJJ.eil:cTBHil: npH 6onhlliHX aHeprHHX 

HBnHeTCH MHO)!{eCTBeHHOe o6p830B8HHe q8CTHUo B uacioHmee BpeMH eme He cyme-

CTByeT nocneJJ.OBUTenhHOH TeOpHH, KOTOpa·g 6hi TI03BOnHna To quo paccqlfTb!B8Th T8KHe 

HBneHHHi Mbl MO)KeM nonyqlfTh nHlllh OUeHKH, OCHOB8HHb!e Ha OTHOCHTenhHOH BenHqHHe 

.c;!:la30BhiX o6oeMoB. KaK noKa3ano cpaBueuHe c aKcnepHMeHTanhHhiMH. JJ.8HHhiMH 1 nony­

qeaHhiMH Ha yc~OpHTenHX, BblqlfcneHHbie T8KHM o6pa30M cpeJJ.HHe qlfcna pO)KJJ.810I.UllXCH 

38pH)!{eHHblX H H.eHTpanhHb!X qacTHU pa3nJ.fqllblX COpTOB If HX cpeJJ.HHe UMnynhChl OKa-

/3-5/ 
3b!B810TCH 6nH3KHMH K 9KCnepHMeHT8nhHb!M ( CM, 1 HanpHMep, ) • npll 9TOM pe3yn1:-

T 8Th! pacqeTOB Cna6o 38BHCHT OT KOHKpeTHb!X npeJJ.nOnO)!{eHHH 0 BHJJ.e M8TpllqHOI'O 

/6/ /7/ 
aneMeHTa: MOJJ.enh ¢epMH • MOJJ.enh Cy JJ.apUiaHa , a T8K)!{e MOJJ.enh ueuTpanh-

,1., " _!81 6 Hb!X H nepllL}'epuqecKHX B38HMOJJ.enCTBHH npliBOJJ.HT K nH3KHM 3HaqeHHHM cpeJJ.UHX 

BenHqHHo 

3KcnepHMeHT H. TeopHH He cornacy10TCH1 KOrJJ.a peqh HJJ.eT o6 yrnOBhiX pacnpe­

JJ.enenHHx, pO)KJJ.810UlHXCH qacTHU. 0JJ.HaKo npn 6onhUIHX aHeprHHX yrnoBoe pacnpeJJ.e­

neuHe B na6opaTOpHOH CHCTeMe KOOpJJ.HH8T COCpeJJ.OToqeHO B OCHOBHOM B o6naCTH 

Manb!X yrnoB, He38BHCHMO OT ero BHJJ.8 B CIICTeMe UeHTpa MaCC, noaTOMy Bh!BOJJ.bl 

CT8THCTHqeCKHX MOJJ.eneil: MO)!{l!O HCnOnh30B8Th JJ.nH OUeHOK HHTeHCHBHOCTeil: nyqKOB HS 

paccTOHHHHX ue cnlllliKOM JJ.ane,KHX oT MHUieHH, rJJ.e reuepHpyiOTCH qacTIIUhi. TeopHH 

JJ.aeT B 9TOM Cny~ae 3H·aqeHHH, ycpeJJ.HeHHh!e no HeKOTOpOMy HHTepBany yrnoB. qeM 

6onhllle 9TOT HHTepBan TeM nyqUie TeopHH cornacyeTCH c onbiTOM. B o6UleM )!{e 

cnyqae cneJJ.yeT HMeTh B BHJJ.y, qTo cTaTIICTaqecKHe pacqeThi B o6nacTa Manhix yrnoB 

JJ.810T 38HH)!{eHHble OUeHKllo 
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2. MHo}KeCTBeHHOCTh po}K.aaiOI.l.lHXCSI qacTHU 

Ha pHc. 1 npHse.aeHhi TeopeTHqecKHe H 3KCrrepHMeHTanhHhie sHaqeHHSI cpe.aHHX 

qlfcen sapSI}KeHHhiX If He.iiTpanbHhiX 1r -Me30HOB 1 pO}K,LlaiOI.l.lHXCSI B pp-CTOnKHOse­

HHSIX npH paan~qHhiX aHeprHSIX ne.psHqHoro npoTOHa T. ( no.apo6HaSI 6H6nHorpa¢HSI 
. /1 3 9/ 

3KCnepHMeHTanhHhiX .aaHHhiX npHse.aeHa B pa6oTaX 1 1 
) • npH 6onhWHX 9HeprHSIX 

3TH ,LlaHHhie SIBnSIIOTCSI ycpe.aHeHHhiMH no pp- If pn.- B3aHMO.Lle.iiCTBHSIMj O.LlHaK01 3TO 

He cyll.leCTBeHHO, TaK KaK npH T ":>.:> 1 Ean aasHCHMOCTh ssaHMo.ae.iicTBH.ii OT HSOTo­

nHqecKHX CnHHOB CTanKHBa!OlllHXCSI qacTHU CTaHOBHTCSI oqeHh cna6o.ii. (no.apo6Hee 

CMo/lO/ ). 

; TeopeTHqecKHe KPHBhie npH aHeprHRX T ~ 50 E3a BhiqHcneHhi Henocpe.acTBeHHO 

1 ) 
no cTaTHCTnqecKo.ii TeopHn <PepMH • PacqeThi noKasanH, qTo qHcno pO}K.Ll810Il.lHXCSI 

npH 9TOM npOTOHOB pocTaBnSieT npH6nH3HTenhHO 25% OT qHcna 1f -Me30HOB j B Ta-

KOM }Ke COOTHOWeHHH p0}K.Ll8IOTCSI He.iiTpOHhl H 
0 

1T -MesoHhi. flHWh npH T~ 5 Eas 

OTHOCHTenhHaSI .LlOnSI . HyKnOHOB 6biCTpO B03pacTaeT. l.J:Hcno pO}K,Lla!OlllHXCSI CTp8HHhiX 

qacTHU COCTaBnSieT HeCKOnhKO rrpoueHTOBj qacno aHTHHyKnOHOB ell.le TaK}Ke HesenHK0 1 

o.aHaKo · 6hiCTpo soa·pacTaeT npH ynenHqeHHH T. Bee 3TH peayn~:>TaThi cornacyiOTCSI c 

H3BeCTHhiMH ,3KCnepHMeHTanhHhiMH ,LlaHHhiMHo 

npH oqeHb 6onhWHX aHeprHSIX T >50 Eaa CTaTHCTHqecKHe pacqeThl CTaHOBSITCSI 

qpe3Bhiqa.iiHO Tpy.aoeMKHMH ,Lla}Ke rrpH HCITOnh30BaHHH 3neKTpOHHhiX M8WHHo 3To o6ycnQn-

neHO TeM, qTo npH yaenHqeHHH 9Hepi'HI!: MaKCI!:ManbHOe , qHcno pO}K,LlaiOI.l.li!:XCSI qacTHU 

6hiCTpo soapacTaeT1 a pacrrpe.aeneHne rro MHO}KeCTBeHHOCTH rrpHo6peTaeT ace 6onee 

. rronorH.ii BH.Ll 1 6naro.aapR qeMy Heo6xo.aRMo yqHThiBaTh oqeHh 6on~:>woe qRcno Heyrrpy­

I'HX KaHanos. O.aHaKo xapaKTep aHepreTnqecKo.ii saBHCHMOCTI!: cpe.aHero qHcna pOR{.aa­

IOI.l.lHXCSI qaCTHU MO}KHO OUeHHTh H3 9KCTpeManhHOrO ycnOBHSI ~ng CTaTHCTHqeCKOI'O 

/ seca 

( yt,. - qHCno qacTHU .. . 

'dW (n.,) h-2.; · ··)-:. 0 

fd h..:, 
( 1 ) 

v -ro cop-i:-a). npH 6onhWHX 9Hepi'HSIX1 KOI'.Ll8 6onhW8SI 

qacTb pO}K,LlaiOI.l.lHXCSI qaCTHU SIBnSieTCSI penRTHBHCTCKHMH1 OTCIO.Ll8 nei'KO rronyqHTh1 qTO 

1). 
l.JHcneHHhie pacqeThl BhlfiOnHeHhl Ha aneKTpOHHhlX cqeTHhiX M8WHH8X Bhiql!:cnH-

TenhHOI'O ueHTpa 06'be.LlHHeHHOI'O HHCTI!:TyTa SI.LlepHhiX HCCne.LlOBBHH.iio 
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< vt.. '>' t "" T~ ... or (2) 

( T - sneprHH nepBH'IHOii qacTHUbd. Koscl>cPHUHeHT nponopuHonanbHOCTH MOmHo onpe.ue­

nHTb H3 cpasneHHH c pesynbTaTaMH cTaTHCTH'IeCKHX pacqeToB npH sHeprHHX T<50 EsP.., 

KaK BH.UHO Hs pHc. 1. KPHBbie 

n,lf:t(T) ~ 1,5 T)4 ) 
Y\., o(T) ~ 0 5 YL .._(T) 

11" , u· (3) 

cornacyJOTCH c pac'I?THbiMH KpHBbiMH npH T < 50 Ess H c· sKcnepHMeHTanbHbiMH 

,UaHHbiMH npH 9onbWHX SHeprHHXo 

npH. SH~prHHX T~1 Ess, Kor.ua nonHaSI SHeprHSI CTanKHBa!OIUHXCH qaCTHU B 

cHcTeMe ueHTpa Mace Ec. HaMHoro npesocxonHT cyMMY Mace noKOH pomnaJOWHXCH 

qaCTHU1 pO)K,UeHHe 'nerKHX H TSJ:}!{enbiX qaCTHU C SHepreTH'I9CKOit TO'IKH speHHH SIBnH­

eTCH npH6nH3HTenbHO paBHOB9pOSITHbiM. PasnH'IHe o6ycnosneHO B OCHOBHOM CnHHOBbiM 

H HSOTOliH'IeCKHM secaMHo C yqeTOM nnw b CnHHOBOro sec a (1 ( lS;, +1) . ( s~- CnHHbl .. 
pomnaJOIUHXCH 'laCTHU) nonH HyKnOHOB H aHTHHyKnOHOB COCTaBnSieT OKOnO 40%; yqeT 

HSOTOnH'IeCKOrO Beca/ llt CHHmaeT STy Be~H'IHHy npH6nH3HTenbHO B.UBOe, 

npH CTOnKHOB9HHHX SHeprH'IHbiX qacTHU B03MO}!{H0 06pa30BaHH9 TaKme H.Uep 

H 8HTHH.U9p/ 12/ ; O.UHaK0 1 KaK noKaSbiBa!OT paC'I9Tbi 1 BepOSITHOCTb TaKHX C06biTHii 

HeBenH:Ka. Manoa no cpaBHeHHJO c 1f -MesoHaMH H HyKnoHaMH oKaSbiBaeTCH 

TaKme aepOSITHOCTb pom.ueHHH K-qacTHU. 

TaKHM o6pasoM1 MOmHo O)KH.UaTb1 'ITO npH oqeHb 6onbWHX sHeprHHX sepoHT­

HOCTb reHepaUHH T~menbiX qacTHU COCTaBnHeT OKOnO 25% OT 'IHCna pomnaJOIUHXCH 

1f -Meso HoB ( T.e. 20% OT nonHoro 'IHcna po)KnaJOIUHXCH qacTHU). KaK Blf.UHO HS 

Ta6nHUbl 11 STO 3Ha'I9HH9 XOpOWO COrnacyeTCH C SKt:nepHM9HTanbHbiMH naHHbiMH 1 . 6 
nonyqeHHblMH B KOCMH'I9CKHX nyqax 1 BO BCHKOM en yqae .UO SHeprHA T-10 DSBo 

Cne.uyeT omK.uaTb1 'ITO npH6nHSHTenbHO nonoBHHy scex THmenbiX qacTHU cocrasnHJOT 
2) . 

npK STOM B.HTK'IB.CTHUbl 

~TO KacaeTCH B9p0HTHOCTH reHepaUHH nap rHnepOHOB H aHTHrHnepOHOB npH 

·oqeHb. 6onbWHX SHeprHHX1 TO B HaCTOHIU99 Bp9MH Tpy.UHO CK83aTb 'IT0'7"nH6o 

2) -
8KcnepHM9HTanbHbie sHa'leHHH n...lt':t Ha pHc. 1 npH T ,.10 Ess nonyqeHbi 

yMeHbW9HH9M Ha 20% COOTB9TCTBy!OIUHX SKCnepHM9HTanbHbiX 3Ha'I9HHA nonHoro 'IHCna 

p0)K.ll.8101UHXCH sapHm9HHbiX 'lllCTHU ( CM.flo3t9/) • 
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Ta6nHua 
3) 

I 

. CooTHoweHne nerKHX H TSI)KenbiX 'iaCTIIU, pO)K.ll810WHXCSI a HeynpyrHx 

CTOnKHOBeHHSIX HyKnOHOB 

3Hepi'HSI nepBH'iHO~ 
qacTIIUbi 

T Esa 

.10 - 120 

10
2

- 10
3 

10
3

- 10
5 

to•6 

TSI)Kenbre qacT!fUbi 

Bee qaCTJfUbi 

0,20' :t. 0,06 

0,22 :t. 0,08 

0,20 :t. 0,05 

0,18 :t. 0,10 

onpe.aeneaHoe. Ecnii aepHa rHnoTeaa rno6anhHoro aaaHMo.ae~cTBHSI 6apHonoa c. Tr -
MeaoHaMII, TO .anSI ce'ieHHSI reHepauHH nap rHrrepoHoa H aHTHrHnepoHoa npH T :i:> 1 Esa 

MO)KHO O)KII.ll8Th BenH'iHHY TaKOI'O )Ke nOpSI.llKa, 'iTO H .anSI HyKnoH-8HTifHj'KnOHHbiX nap. 

CyMMapHaSI aepoSITHOCTh o6paaoaaHHSI TSI)Kenbrx ~qacTHU ~ STOM cnyqaeM 6brna 6hr 

aaMeTHO 6onbWe 20%. 0.aHaKO 6onhWHe SKCrrepHMeHTanhHb!e OWH6KH lJ npH6nH)KeHHb!~ 

xapaKTep HaWIIX pac'ieTOB He noaaonmoT. ewe c.aenaTh K8KHx-nH6o onpe,OeneHHbiX 

Bhrao.aos. !lnSI · peweHHSI sToro aorrpoca Heo6xo.aHMO npe)K.ae acero nony'iiiTh oueHKH 

aepOSITIIOCTe~ pO)K.lleHHSI nap I'IInepOHOB II aHTIII'HIIepOHOB Ha yCKOpiiTenSIX IIpH Sllep­

I'HSIX a HecKonbKO .aecSITKOB Esa. 

Mb! XOTHM no.a'iepKHYTh1 'iTO STOT BOIIpOC npe.acTaBnSieT IIpHIIUHIIHanhHbl~ HH-

Tepee. 

B aaKniO'ieHHe sToro paa.aena OTMeTHM 1 'iTO npH sHeprHSIX T ~ 1 • Esa 'iHCno 

p0)K.ll810lUHXCSI 'i8CTHU. OCTaeTCSI IIpiJ6nH3HTenhHO IIOCTOSIHIIb!M He38BHCIIMO OT BH.ll8 

'i8CTHU1 CT8nKHB810lUHXCSI C HyKnOHOM MUWeHHo 

3. Pacna.o if -MeaoHoa 

He~TpanhHbre -Me30IIb! 0 pO.llHBWHeCSI. npH CTOnKHOBeHHif SHeprH'iHbiX 

qacTHU1 B IIOCne.ay!Olll.eM MOI'yT paCII8CThCSI Ha 2( -KB811Tbl 0 a 38pH)KeJIHb!e 7r -
3) /13/ 

no .ll8HHblM .llOKna.aa !J..X.nepKHHCa 
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-MesOHhi - Ha Heii:TpHHO K t'- -MesoH.bi. Bcne.ocTBHK penSJTKSKCTCKoro coKpameHKSI 

speMeHK sepoHTHOCTh pacrra.oa cymecTseHHO saBHCKT OT aHeprKK lf -MesoHa. TaK 

n-0 . -16 
KaK speMH :»<KSHH 1\ -MesoJia o'ieHb Mano ("t'0 ':::.(1 19±.016)•to ceK), TO rro.oasnHro-

maH 'iaCTb "i -KaaHTOS reHepupyeTCSI s6nK3K MHWeHK 1 S KOTOpOil: pO~,llaiOTCSI 1T­
Me30Hhii Hao6opoT1 3Ha'iKTenbHOe 'iHCnO sapSI:»<eHHbiX Tf -Me30HOS ("t'+ ~ (2,55:!:. 

-8 -
±.0103) • 10 CeK) pacrra.oaeTCSI Ha Heii:TpKHO K ~ -Me30H nKWb Ha paCCTOSIHKSIX B 

,lleCSITKK K COTHK MeTpOB. OT MKWeHH~ 

npH 6onbWKX aHeprKSIX Cp9.llHKil: KMrrynbC pO:»<,llaiOIUKXCSI 1f -Me30HOS B CHCTE!-

Me ueHTpa Mace 

pz ~, ~ T, ~ 
n... .. (4) 

K O'ieHb Me.olieHHO H3MeHH9TCH c pocToM T. KpoMe Toro, cTaTKCTK'ieCKHe pac'ieTbi 

H aKcrrepHM9HTanbHbi9 ,llaHHbi9 yKa3biSaiOT1 'iTO S CHCT9Me UeH'Tpa Mace rrono:»<eHKe 

MaKCKMyMa B HMrrynhCHOM pacrrpe.oeneHKK rrpaKTH'ieCKH He MeHSieTCSI S WKpOKOil: 06naCTK 

aHepruil: bT HecKonhKHX Bas .oo coTeH K ThiCH'i. Bas ( cM.pKc.2). Ho KMeHH? aT a qacTb 

CIT9KTpa orrpe.oenSieT reHepaUKIO H9ii:TpKHO K ~ -Me30HOB Ha.paCCTOSIHHX S HeCKOnb­

KO ,lleCSITKOS M9TpOS OT MKW9HH 0 KOTOpbie, SISnSIIOTCSI HaH60nee sa:»<HbiMH C rrpaKTK­

'ieCKOil: TO'iKH speHKH. B aT()M cnyqae .onH oueHKK rro rropH.llKY senK'iHHhi KHTeHCHsHo­

cTeil: ITY'iKOS Heii:TpHHO H t" -MS30HOS 1 reHepHposaHHbiX rry'iKOM YCKOp9HHbiX rrpOTO­

HOS C aHeprHeil: S H9CKOnbKO COTeH Bas, MO:»<HO KCITOnb30SaTb CIT9KTp 1f -Me30HOS, 

Shi'iKcneHHhiil: rrpH aHeprKH s HecKonhKO· .oecHTKos Bas. 

4. reHepaUHSI rry'iKOS ~ -KSB.HTOS 

Cpe.oHee •mcno ({ -KsaHTOS 1 po:»<,llaiOIUKXCSI S pac'ieTe Ha O.ll.HO Heyrrpyroe. 

HyKnOH-HyKnOHHOe S38HMO,lleii:CTSHe S ·semeCTS9 MHW9HK 1 paBHO Y.llSOeHHOMy "'KCny 

"11'0 . 
pO:»<,llaiOIUKXCSI rrpK aTOM 1\ -Me30HOB H orrpe.oenHeTCSI KpllSbiMH Ha pKCo . 1 

K~CT) = .l V\.,1r0 (T) ~ V\.,1r:!=(T) · (5) 

npH 6onbWOil: aHeprHK rrepBK'iHOrO rry'iK8. rrpOTOHOB rrpaKTK"'aQKK ace lf -usny'ieHKe 

B na6opaTOpHOil: CKCTeMe KOOp,llHHaT COCpenoTO'ieHO S Y3KOM TeneCHOM yrne OKOnO 

9 ,.... 0 . l.IKcno acex ?f -KaaHTos c aHeprHeil:, 6onhwe.il: HeKOToporo K 1 H3ny-

'ieHHhiX ITO.ll yrnoM e K HarrpaaneHHIO rry'iK8. rrepSH'iHbiX rrpOTOHOS c aHeprueil: T' 

~ 
~ 

l 
1 
~ 
I 
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ll(t.;i) 

T=6 

1 5 10 so 
PHc, 2, 3HepreTII'Iecxoe pacnpeJleneHHe 1t' -MeaoHoe, pO.)KJlB!OI.UHXCSI 

B pp-cTOniCHOBeHHH (B npOH3BOnbHbiX e)lHHHUax), .Llee BepXHHX 

KpKBbiX B3SITbi Ka JlOKnaJla OepKHHcal 13/, 3HeprHSI 1J" -MeaoHoB 

C YKB3aHa B e)lHliHUBX . 1f :-Me30HHOA MBCCbi, T - KHHeTH'Ie­

CKBSI sHeprHSI nepBH'lHoro npoTc>Ha B Sse, CHcTeMa ueHTpa Mace. 



1.._-.;,___ 

10 

0 CT) 

S
, ... _ 

r (Kj 9j T)-= .2.Yi./T), o\q 
k. 

R. (T) . 

5 -. n (p;ejT) £if, 
. 9 p 

(6) 

r.ae cPYHKUIHI n (pj BjT) OUMCblaaeT MMnynbCHOe pacnpe.aeneHM9 

0 

7f -Me30HOB 1 

reHepupoaaHHbiX .a pp- M P""' -cTOflKHOB9HMSIX no.a yrnoM e ; p - HMnynbC 1f -
/14 151 

M930H8 
1 

• • 

Ha pnc. · 3 npnae.aeHbi .aHa'leHMSI r(KjGjT) .anSI yrna .():::: 0 a na6o-

paTOpHOil: CMCT9M9 K00p.UIIH8T .. HopMMpOBK8 Bbl'IIICfl9HHOil: no CT8TMCTII'I9CKOil: T90pH11 

¢epM11 cPYHKUIIII ·n ( f'; e j T) Bb!6pana TliKMM o6pa30M, 'ITO 

S
~ -

21T" r (Oj8;T) ~eol (} = Yll!(T). 
(7) 

/15 16/ 
Bonee no.apo6Hble .aaaHbie np11ae.aeHbl a pa6oTax ' • 

Cne.ayeT OTMeTIITb1 'ITO a SKcnepll:MeHTe 6y .aeT npliM9WHBaTbCSI aHa'IIITenbHbiii 

cPOH TOpM03HOI'O 113flY'I9HMSI 't -KB8H'DOB 1 KOTOpb!il: He yqTeH np11 H8WMX Bbl'IIICne-

HIISIXo 

5. renepaUIISI ny'IKOB Heil:TpHHO . 

nonHoe 'IIICno H9il:Tp11HO c SHeprHeil:, 6onbweil: H9KOToporo K • 
_ 'Jip,.._CT) e_CT) . of 

'/CK;S;L;T)= tt~CT) j c;/~ r n(p;~;T){{ --..rh1a ~)} r' (B) 

I( ~ 
r.ae L - paccTOSIHlle .ao ·Mnwenu, a KOTOp~il: pO)K.ll8IOTCSI Tr -Me30Hbi 1 . a MeTpax; 

e - yron C HanpaaneHII9M ny'IK8 nepBH'IHbiX _!!.P0TOHOBi .C: 1.-~ )?- . t' II #11 .) 

COOTB9TCTB9HH0
1
-MaCCbi . ~- ll lf -Me30Ha ; Y\,..V- cpe.anee 'IIICno HetiTp11H01 po)K.aa­

IOIUIIXCSI B pacqeTe Ha O.UHO Heynpyroe HyKnoH- HYKflOHH09 B3811MO.U9il:CTBII9 B aewe-

/17/ . 
· CTB9 • QqeBII.UHO 

Vl,'\1 (T) :: VLy± (T) ~ n..iT) ( 9) 



II 

e~ r 4-------·· --- -- ·----; -~---1 
0,5 

0,0 

-05 
I 

-1,0 

-15 
' 

T=10 

-2 
K 5 10 

Puc. 3. 4ucno ~ -KeaHToa c sHeprHeA 6onhweA K, · po:m.oaJOwHXCSI e ,t.N­
cTonKHOBeHHH no.o yrnoM 8-=- 0 . 3Ha'leHHSI K .oaHbi a Sse. 
T - KHHeTH'IecKaSI SHeprHSI nepBH'IHoro npoToHa e Eisa. 
na6opaTOpH8SI CHCT9Mo!l KOOp.LlHHaT, 
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YlHTeHCHBHOCTh noTOKOB HeATpHHO .unn paann<mbiX aHa'leHnA L H T r.o.u yrnoM 

e::: 0 B na6opaTOpHoA CHCTeMe KOOp.llHH8T YK838H8 H8 pnc. 4. H 5. Bb!'IHCneHHSI npn 

aHAprnnx T> 50 Bas BbmonHeHbi B npe.unono:lKelmn, 'ITO nono:lKeHHe M8KCHMyMa B 

HMnynbCHOM 'cneKTpe 1f -Me30HOB . OCT8eTCSI B. CHCTeMe UeHTpa M8CC npH 9THX 

aHeprHSIX TeM. :lKe C8MbiM, 'ITO H npH T =50 09B. ( Cp. § 3). ct>yHKUHSI n ( p; e j T) 
HOpMHpOB8H8 T8KHM o6p830M 1 'ITO 

11. 

2.1r S v ( o j e; t>O. j .T) ~ e o1 e = YL" (T >. (10) 

0 
npnBe,lleHHbie H8 pHC, 4 II 5 3H8'1eHHSI He Y'IHTbiB8IOT cpoHa BTOpH'IHbiX HeATpHH0 1 

o6paayrowHxcn npH pacna.uax ~ -MeaoHoa: 

1f:t~v+~± + 
4V+e-

TaKne HeATpii'Ho MoryT .uaTb aHa'lnTenhHbiA BKna.u B o6nacTH ManbiX K H 6onbWHX 

J_. 

6. reHepaUHSI IIY'IKOB ~ -Me30HOB 

nonHoe 'IHCno ~· -Me30HOB c 9HeprHeA, 6onbweA HeKOTOporo K. 

Yt (T) rp~T) f~)q { L } 
M(K;9;LjT)= r . j ol9 J n (p;e;T) i- tJ<rfr . .ss;) 

r.ue K q 
~~(T) '= ~lf± (T) 

~, 
p 

( 11) 

(12) 

- cpe.uHee 'IHcno (:'- -Me,30HOB 1 npHXO.llSIUleecSI Ha O,llHO Heynpyroe ..,./ ""-B3BHMO-

.ueftCTBHe B MKWeHH; BCe OCTBnhHbie o603HB'IeHHSI - Te :lKe, 'ITO II B cpopMyne ( 8) • 

CooTBeTcTeyrowKe 'IHcneHHbie aHa'leHHSI npHae.ueHbi Ha pnc. 5 11 6,: npH aToM 

·'lr . -

l:rr S M (o; ej o0 j T) ~ eolG-= YL~(T). (13) 

0 
B 3BKnroqeHHe Mbi xoTKM ewe paa no.uqepKHYTh 1 'ITO npHae.ueHHbie 3Ha'leHHSI 

. , I 

HHTeHCHBHOCTefl IIY'IKOB cne.uyeT paCCMBTpHBBTb nHWb KBK OpHeHTHpOBO'IHyiO OUeHKY 

nopn.uKa eenH'IHHbi. npH 6onee TO'IHbiX pac'leTax rrpe:lK.ue ecero cne.uyeT eeecTn 

IIOIIpBBKH H!i KBCKB,llHble npoueCCbl , B BeUleCTBe MHWeHH H YTO'IHHTb 3HB'IeHHSI cneKTpa 

n Cp·, e ;T) 

,• 
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Pac. 4, LJ:acno HeliTpHHo c s~epraeli 6onhwei!. K, pmK.aaiOWHXCli a ,.{.N -cTonKHoaeHHH 

no.a yrnoM G-aO Ha pa3nH'IHbiX paccTOliHHliX oT MHWeHH, Ha· KaN<.aoM rpa<jlaKe 
aepxHSili Kpaaag ·cooTaeTcTayeT 3HB'IeHHIO 1- = 100 M, cpe.aHlili KpHBBli- L =50M, 

HHN<Hlili Kpaaag - L =30 M. 3Ha'IeHHli K .llBHbi a Esa. T - KHHeTH'IeCKali sHeprHli 
nepBH'IHoro npoToHa a Esa. 
na6op8TOpH8li Cl!CTeMa KOOp.lll!HaT, 

10 20 

' ,, ,,, 
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'l 
I 

40 

I -CQ 

K. 
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Mbi 6naro.aapHhi coTpy .LlHHKaM BhPIHCJIHTenhHoro ueHTpa 06oe.LlHHeHHoro HHCTH-

TyTa SI.Ll9pHbiX IICCJ19.LlOBaHIIll A.Hap, I-1.KyxTIIHOll II I-1.ny3h!HIIHY 3a 60JihWYIO noMOUlb 

npii 'IIICneHHhiX pactieTax; Mhi 6naro.aapHhi B.I-1.BeKcnepy 3a KpiiTII'I9CKHe 3aMe'laHIISJ 

li ueHHbte COBeThl 1 MHOI'll9 ll3 KOTOpb!X 6hiJIII HCITOJib30BaHbl npu HaW IIX ~aC'IeTaX;, HaM 

oco6eHHO npHSITHO no6naro.aapHTb .U.I-1. EnoxuHueBa 11 M.A.MapKoBa, no HHIIUHaTRBe 
• 

KOTOpb!X 6binll BbinOnHeHbl HaWH paC'IeTbl 1 3a MHOI'O'IllCJIElHHhle o6cy:>K.ll9HIISJ B3aHMO-
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