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A K H o T a u H R 

PaccMaTpHsaeTCH B03MO*HOCTb Toro, 'ITO nnOTHOCTb aKeprHK HeATpKKO K SHTK

seATpHHO BO aceneHHOft Cp8BRHM8 C nnOTHOCTb~ SHeprHH, C BR38HHOft C M8CCOft UOK OH 

so.aopo.aaJ HnH 6onbWe ea. npe.anono>t<eKHe 0 6on b WOA nnOTHOCTH SHeprHH HeATpHHO K 

8HTKKeltTpKHO He npOTKBOpe'IHT CyW~CTBY~lUHM SKCnepHMeHTSn bHbiM .aaKHbiM . 

06cy>t<.aa~TCR cnoco6bi nposepKH aTor o n p e.anono*eHH H , KOTopoe ecTecTeeH KO 

so3HHK8eT npH o6cy*.aeHHH PC- acHMMeTpHK M K pa coe MeCTHO c r HnOTeaoA o cymecTeo-

• BaHHH 8tiTHMHp08 0 no.aqepKH88eTCR 60J1bW8~ pOilb cPep M K e B CKOrO (e V ) ( &..) ) -
B38HMO.aeACTBHR B o6ecne'I9HKK nepeK 8 '1KB8HHR SHeprHH 8 vJ KOMUOHeRTy. 



Bae.aeuue 

no CHX nop He CyWeCTByeT 060CH088HHhlX OUeHOK llJJOTHOCTH HeHTpHHO H 8HTH

IJCHTpHHO B npOCTp811CTBe. TaK KBK :9TH 'IBC'T'I!Ubl HH'ITO.li<HO MBJJO ll0r'JJOW810TCS1 B 

llJJOTHbiX B9W9CTB8X H yCJJOBHSl HX p0>K./:l9HHS1 8 rtpOWJJOM HeH3BeCTHbl1 TO 8 npOCTpaH

CTBe MO>KeT npOHCXO./:lHTb HX H8Konneuue, 8 rt0:9TOMY HX 'IIICJJO MOr'JJ 0 6bl J:lOCTH'Ib 

O'iCHb 6onbWHX aenH'iHH. XoTS1 o6wenpHHS1TO C'IHT8Tb1 'ITO MaTepu S1 ao aceneuuoA 

npe.aCT8BJJ9H8 , B OCHOBHOM , 80./:lOpO./:lOM , B03HHK89T ecTeCTBeHHblli 80rtpoc : He MO.lKeT 

JJH :9H9pr'IIS1 , npHXOJ:lS1W8S!CS1 H8 HefiTpHHO H 8HTHHeliTpH HO BO BCeJJ9HHOH1 OK838TbCS1 

cpaauuMoA HJJH .aa>t<e 6on~:>we nonu oA arrepruu ao.aopo.aa? 

llpe.anOJJO.li<eHHe 0 60JJbWOM KOJJH'leCTBe Y H V BO BCeneHHOH B03HHK8e~, 

uanpuMep, npu o6cy>t<.aeHHH aonpoca o aapH.aoaoA ' ( TO'Iuee PC) 8CliMMeT pHH MHpa. 

B nuTepaType ueo.a HoKpBTHO o6cy>~<.aanACb B03MO>KHOCTb c y wecTaoaaHHH BHTHMH poa , 

KOTOpble BMeCTe C H8WHM MHpOM B03HHKJJH B pe3yJJbT 8 T e cPJJJOK TyBUHH B 38pS1./:lOBO

CHMMeTpH'IH0l! BCeneHHOH. XOTS1 C9H'18C He c y weCTByeT HHKBKHX 9KCrtepHM 9HT8JJbHbiX 

OCHOBBHHR, y K 83biB810WHX H8 peBJJbHOe CyWeCTBOBBHH e 8HTH r'8JJ8KTH K 1 H8M K8.li<CTCS1 

HHTepeCHbiM OTM9THTb1 'ITO cPJJJOKTyBUHOHH8S1 r'Hll0T938 Tpe6yeT, 'IT06hl BO 8C9JJ9H HOl! 

cywecTaoaan 6on1:>woA 3ap11.aoao - cuMMeTpH'IHhrA "'ct>ou' . TaKoA ct>ou , a npuuuune , 

J:l0JJ.li<9H 6biJJ 61:>1 COCTOHT h B 3H8'1MTeJJbiiO A CTeneHH 113 V H :::; , llJJOTHOCTb KOTO-

pbiX 0./:lHHBKOBB. noaTOMy cPJJJOKTYBUHOIIH8SI r'HllOTeaa, B npHHUHne, n pHBO./:lHT K cne.a-

CTB1il01 KOTOpOe MO>KeT 6b!Tb npoaepeHO B .. 3eM H bJX., yCnOBHSIXo 3aMeTHM c p aay .lKe, 

'ITO, 9CJJI1 6bl T 8K0it cPOH CyW9CTBOB8JJ1 TO H3MepeHHe llOTOKOB H :9119pr'HH 'V K v 
J:l8JJO 6bl 3H8'1aHHe 0'19H b B8>KH0r'O napaMeTpa - Cpe.auel! llJJOTHOCT H :9He prH H BCeneHHOA. 

vtuTepecuo To, 'ITO Tor.aa oueHKa n noTHOCTH ue Obina Obi HHKBK CBHaaua c .. paaMB3bi

aauHeM"' r'8JJ8KTHK 0 TBK KBK M8CCOH r'8JJ8KTHK MO>KHO ObiJJO 6bl rtpOCTO npeue6pe'lb. 

Bee 8CTpOHOMH'19CKHe OUeHKH C9H'18C CXO./:lHTCH H8 TOM , 'ITO cpe.aHHSl llJJOTHOCTb 

"' "' 10-2 9 ~JcM3 ( 'V 10- 2 ~"-a/cM3 ) H JJH T8KHX p83M838HHblX r'8JJ8KTHK He npe8biWBeT • 1•>::1 

-5 3 / 1/ x) 
MeHbWe 10 npOTOHB B CM • JJoaTOMy cPJJIOKTY8UH0HH8S1 r'Hfi0T938 Tpe6yeT, 

x) 
Bonpoc o nnoTHOCTH aewecTaa ao aceneuuoA oco6aHHO aa>t<eH .an11 Bbi6opa 

KOCMOr'OHI1'19C K Ol! MO./:l9JJH MHp8 . B enH 'IHII8 c p e.aneit rt JJOTHOCTH 1 O T B9'(8JOW9A fiJJOCKOH 

BCeJJeHHOli (nepexo.a OT 38KphlTOH MOJ:leJJH K OTKphlTOl! ) , COCT8BJJS1eT n p HMepHO 

5 • t o -29 r/CM :J./2 / • 8 CBS13H C TeM , 'IT O B n ocne.auee BpeMSI WK8JJ8 KOCMH'(9CK HX 

pt1CCTOSIHHR yaeJJH'(HJJ8Cb t>onee '!eM B J:lB8 p838 0 :9Ty aenH'IHHY H8./:l0 yMeHbWHTb 

npHM e puo .ao 2·1o-29 rlcM3 , 'ITO 6nua Ko KO seeM o u e uKaM ocT aJJbHOli nnOTHOCTH. B enu

'IHHa HeliTpHHHOli KOMfiOH9HTbl 0 T8KHM 00p830M 1 MO.li<eT OK838TbCS1 onpe.aenHJOWeA . 
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-
'iT06bl cpe.UHSISI nnOTHOCTb ::mepr~>BI V H " BO BCeneHHOft 6bln8 He MeHbllle 

-2 3 
10 M.3a /CM , rlpH 3 T OM 1 KOHe 'iHO, BOnpOC 0 B03MO>KHOM MeX8HH3Me p83.aeneHHSI 

aewecTaa H 8HTHBewe CTB8 OCT8eTCSI OTKpLITbiM , flo KpaAHeft Mepe, celt'i8C Mbl ue 

MO>KeM 06 3TOM HH'iero CK838Tb, 0TMeTHM O'ie8H.QHOe 06CTOSITenbCTB01 'iTO BHe p8MOK 

¢moKTyauHoHnoR rHnoTe3bl oueHKH nnoTHOCTH Y . H V BO BCeneHHOft 3aBHCSIT B 

O'ieHb CHnbHOft CTeneHH OT KOHKpeTHOA KOCMOl"'OHH'ieCKOit MO.aenH H noaTOMy 8eCbMa 

/3 4/ 
Heonpe.aeneHHbi, VI a aTOM cny'iae (xoTH H c .apyroA TO'iKH apeHHSI • ) H3MepeHHe 

nnOTHOCTH SHe prHH HeATpHHO H aHTUHeitTpHHO Sl8nS!eTCSI 88)1{Heitll!ell: 38.Q8'ieA KOCMOro-

HHH, 

llpe>K.ae acero OTMeTHM 1 'iTO cyweCTBYIOWHe 3 KCnepHMeHT8nbHbie .ll8HHbie1 

KOTOpble o6Cy)I{.Q a !OTCSI HH)I{e, He HCKniO'i810T .Q8)1{e O'ieHb 60nbil!HX nnOTHOCTeA SHeprHH 

HeitTpHHO H 8HTHHeitTpHHO 80 aceneHHOit, 

YHHBepcanbHOe cna6oe aaaHMo.aeAcTaHe H nepeKS'iHBSHHe aaeprHH 

a YV - KOMfiOHeHTl, 

Cl>niOKTyauHOHHaSI l"'HfiOTe38 H8BO.QHT H8 Mb1Cnb1 'iTO xapaKTepH8st 3HeprH SI V H 

":j .U0n)I{H8 6biTb nOpSI.UK8 COTeH M.3a , 0H8 Onpe.aensteTCSI HyKnOH-SRTHHyKnOHHOA 8HHH-

l"'HnSIUHeA ( V "v OT pacna.aa fiHOHOB aHHHl"'HnstUHOHHOit npHpO.llbl ) H p8BH8 no 

n OpS!.UKy aenH'iHHhl O.QHOA .aecstTOA a HeprHH fiOKOSI HyKnoa a . Bo3HHKaeT aonpoc: no'ie-

My )l{e 80 aceneHHOA ReT HHTeHCHBHOl"'O nOTOK8 ~ - ny'ieA C 3HeprHeit1 Cp8BHHMOA 

c aaeprHeR npe .anonaraeMoro nenTOHHoro noToKa? Cpasy MO)I{HO OTaeTHTb, 'iTO aHeprHst 

OT 'aHHHl"'HnstUKOHHbiX • ¢QTOHOB ( OT pacna.aa lf0
- Me30HOB ) ecTeCTBeHHO .aerpa,aHpyeT 

B ycnOBKSIX 3aMeTHbiX nnOTHOCTeR aeweCTBa1 'iTO H 06'bstCHS!eT OTCyTCTBKe Bb!COK03Hep

l"'H'iHbiX ¢0TOHOB, 0,aH8KO 3T8 ".aerpa.aHp088HH8H., 3Hepl"'HH He MO>KeT HC'ie38Tb H 1 

Ha nepabrll: aarnH.a, .aon)I{Ha noHBnHTbCH ao aceneaaoR a BH.ae Tennoaoll: a HeprHH , ¢oToH

HoR 9HeprHH H T , .Q , B KOnH'ieCTBe 1 He MeHbll!eM , 'ieM 9HeprHH 1 CBH38HH8st C M8CCOA 

noKOst npoToaa. O.aHaKo Hs aecTHo, 'iTO nnoTHOCTb TennoaoA H ¢oTOHHOA ( T , e , .. C HMMeT

pH'iHOA .. ) 9HeprHH 80 BCeneHHOA Mana no cpaaHeHHIO C nnOTHOCTbiO ( .. He CHMMeTpH'iHOll: ' ) 

aaeprHH 1 can3 aHHOR c M a ccoR noKoH, H aTo KS)I{eTcst Tpy.aHo o6'bHCHHMbiM. TaKoe aos

pa>KeHHe MO)I{eT 6b1Tb nHKBH.UHpOBaH01 eCnH cyweCTByeT pacceSIHI!e HeftTpHHO aneKTpO

H8MH (KSK 9T0 1 Han pHMep, .aon>KHO 6b1Tb B TeOpHH yHHBepc a nbHOl"'O B3aHMO.aeli:CTBIUI 

Cl>epMH) , Tor .a a a sneKTpoMarHHTHbiX npoueccax BMeCTO HcnycKaHH st ¢oTOH08 ,cTaao--
8HTCSI B03M0)1{Hb1M HCnyCK8HHe napbl )} .V ( 'iepe3 8HpTyanbHYIO HnH peanbHYIO napy 
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e+e-/5
/). npK O'le H b BbiCOKKX TeMnepaTypax K nnOTHOCTSlX (TeM 6onee , npK ycnOBK--stX, KOTOpble H8C Tenepb KHTepeCyiOT) KCnyCK8HK9 nap V V CT8HOBKTCS1 e.aKHCTBeHHbiM 

,.!"" /5,6,7 ,8/ 
S"t"t'eKTKBHbiM MeX8HK3MOM K3ny'leHKSI 3HeprHK nnOTHbiMK T9n8MK • 

TaK K8K V K Y He H8XO.US1TCS1 B paBHOBeCKK C BeweCTBOM ( K3-38 M8noro 

B38KMO.D.eltCTBKS1) , 6onbW8SI '18CTb "CKMMeTpK'IHOA" 3HeprKK MOrna 6bl 6b!Tb "nepeKa

'18H8" B HeltTpKHHYIO KOMnOHeHTy, T8K 'ITO "BH.UKM8st" cPOpM8 3HeprKK , He CBS138HH8Sl 

C M8CCOit nOKOSl 1 MO)KeT 1 OK838TbCSl HeCp8BHKMO MeHbW91t1 '19M "HeBK.UKM8S1,. ( T . e . 

H91tTpKHH8Sl) cPOpM8 "CHMMeTpK'IHOJ;!" ::meprKK . 3TO MOrno 6bi npKMKpKTb BK.UKMyiO 

8CKMMeTpHIO Miip8 C ero KCTHHHOit CKMMeTpHelt . no.aqepKHeM ewe p83
1 

'ITO C8M8 

QJniOKTy8UHOHH8S1 rKnOTe38 OTHIO.Ub He HBnSieTCSl H906XOLI.HMO.I! H Mbl nHW b 06Cy)K.U89M 

B03MO)KHbie ee cne.acTBHH. 

CywecTayJOw He cae.aeHHSI o nnoTHOCTH sHeprH H Y H V 

06cy.D.HM Tenepb 3KCnepHMeHT8nbHble .U8HHble 0 nnOTHOCTK 3HeprHH V H y -8 BelUeCTBe. npstMbie CBe.D.eHl!Sl 0 M8KCKM8nbHblX nnOTHOCTSlX Y H y MO)KHO nony-
/9/ / 10/ 

'IKTb K 3 npe.anono*eHHH, 'ITO a onbiTax PaAHca-KoyaHa K .llesKca , BbmonHeHHbix 

npK OOMOlUK pe8KTOpa, 3QJcPeKT1 KOTOpbilt Ha6nJO.a8nK npK BbiKn10'19HHOM pe8KTOpe , 06yc

nOBn9H uenHKOM HeltTp8nbHbiMK nenTOH8MH K3 KOCMK'ICCKOrO npOCTp8HCTB8. B OnbiTe 

PaAHca K KoyaHa MornK perHcTpHpoeaTbCst aHTKHe.I!TpKHO c sHeprHe.l! 3-10 MGa; K3 He-

ro cne.ayeT, 'ITO nOTOK 8HTKHeltTpHHO C aHeprHelt OT 3 .UO 10 ~SB B KOCMH'IeCKOM 

13 -2 -1 
npOCTp8HCTBe He MO)KeT 38M9THO npeBbiW8Tb 10 CM C9K • 3To COOTBeTCTByeT MaK-

C KM8nbHOit aHepreTH'IecKolt nnoTHOCTH aHTKHeATpHHO, KMeiOWKX auepr100 OT 3 .ao 10 MGe , 

3 3 
no nopst.D.Ky eenH'IKHbl paeuolt 10 ~as/eM • 

4TO )K9 K8C8eTCS1 8HT.HHeltTpHHO BbiCOKOit 3HeprKH 1 OT6op C06biTK.I! TKll8 

n. +e.+ a onbiTe Paltuca K KoyaHa HaMepeHHO He .D.an 803M0)KH0CTK perH-

CTPHPOB8Tb :::; c aHeprKeA )) IO MGs, H noaToMy onbiT He .aaeT HKK8KHX cse.aeuHA 

0 Y BbiCOKOA 3HeprHH. 

B onbiTax .lleeHca noKa3aHo , 'ITO -.33 
~ /./0 -I 

C£1<: ' J. .QI c ~ (£) o- ( £) dE ~ 
r.ae J> {~}- nnoTHOCTb KOCMH'IeCKKx ueATpKHO c aueprKeR E (eKni0'18H ueATpKHO 

OT ConHua ) B MGe -
1
cM -

3 
H r:J{ Ej ce'leHKe pe8KUHK )I + CL 37 7 /1 (.17-+ e-. 
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3TO Ce'leHHe , rpy6o rOBOpR 1 nponopUHOH8nbHO KB8~p8Ty 3HeprHH HeATpHHO 8 06nllCTH 

OT HeCKOnbKHx Mas ~o HeCKonbKHX ~eCRTKOa M<Ja. VIa a H amt aa onhiTa .lleaHca cne~yeT 

'ITO nnOTHOCTb 3HeprHH HeATpHHO KOCMH'IeCKOrO npOCTp8HCTa8 C 3HeprHeA 8 HeCKOnbKO 

3 
M<Ja He MO)KeT npeBb!W8Tb UeCKOnbKHX ~eCRTKOa M<Ja a CM • ,llnS! HeATpHHO )Ke C 

aHeprHeA nopSI~Ka 1 Baa, KOTOpbre 6ynyT abi3bia8Tb pacwenneHHSI aproHa, onbrT 

,lleBHC8 SIBHO He MO)KeT ~8Tb HHK8KHX Cae~eHHA. 4TO )Ke K8C8eTCSI HeATpHHO C auep

rHeA ~0 100 M<Js, H8HMeHbW8SI OUeHK8 nnOTHOCTH 3HeprHH 3THX neATpHIIO nonyqaeTCSI 

npH npe~nono>KeHHH , 'ITO ~eTeKTOp .lleauca 6bin o6ny'leH MOH03HPpreTH'IH~MH HeR-

TpHHO C 3HeprHeA, p88HOH M8KC HM8nbHOH 3HeprHH 1 npH KOTOpOA OT~8'18 HyKnOH8 He 

37 
MewaeT o6paaoaanHJO A (cKa)KeM, E ..., 70 Mgs) . VI 8 3TOM KpaAHeM cnyqae MaK-

CHManbHaSI ( T.e . ,!lOOyCTilM8SI OHI>!TOM) nnOTHOCTb 3HeprHH 3TH X HeATpHHO - nOpSI~K8 

HeCKOnbKHX M::Ja a cM
3 

H aH8'1HTenbHO npeBbrwaeT W H - M.:lKCHM8nbnyJO aenH-

w -2 a 
'IHHY nnoTHOCTH aHeprHH ao~opo~a ( H - 1 0 M38/CM ) ao aceneHHoR . 

P8CCM0Tp11M ceA'18C1 K8KHe Cse~eHHSI MO)KHO nony'IHTb Ha OOb!TOa , Bb!OOnHeHHb!X 

no~ aeMneA. npH 6onbWHX rny6HH8X u eJ!TpHHO H 8HTHHeitTpHHO OT KOCMH'IeCKOrO npo

CTp8HCTa8 6y~yT p0)1{~8Tb a8pSI)KeHHb!e nenTOH bl 0 pacnpe~enSIJOWH9CSI HaOTpOOH0 0 C He 

aa8HC 51weA oT rny6HHhi HHTeHCHBIIOCTbJO. EcnH HX 3HeprKSI 3H8'1HTenbHO npeabrwaeT 

aHeprH JO OOKOSI MJOOH8 0 TO V H Y 6y ~yT gcpcpeKTH8HO 06paaOabia8Tb MJOOHblo nocne.ci -

HHe ~On)I{Hbl 38Me~nSITbC51 H OCT8H8BnHa8TbCSI 0 H 8 ycn08HSIX p88HOBeCKSI 'IHCnO 06pa

/ 11 / 
aoaaHHhiX MJOOHOB paBHSieTCSI '!Hcny ocT8HOBH8WHXCR. VIa HaMepetiHR Ha rny6HHe 

2 
6000 r/cM Cne~yeT, 'ITO 'IH CnO OCT8HOaHBWHXC>l 8 3MynbCHRX M!f'l0HOB 1 np11XO~S!WHX 

-8 -1 - 3 
a <JMynbCHJO H3 HH)KtreR nonyccpepbr, paaHo -10 ceK CM • 3To tJHcno MO)KHO paccMaT-

pHaSTb K8K MllKCHM8nbHO 803M0)KH09 'IHCnO MJOOH08 0 o6paaOB8HHbiX KOCMH'IeCKHMI1 

HeRTpHHO (nOCKOnbKY npHXO~SIWHe B 3MynbCHIO Ha HH)I{HeR nonyccpepbt MJ00Hbl 0 KOHe'IH0 1 

MoryT BOaHHK8Tb OT pacna~a OHOHOa , HCOyCK8eMb!X a aBe3~8X1 06pa30a8Hiib1X npOHH-

KaJOweA KOMIIOHeHTOR) • Vl3 3TOrO cne~yeT1 'ITO 

.Loo c.~ ( E") o- (E) dE ~ 10-
12 a~-: 

-o-(E) - HeATpHHBO-HyKnOHHOe Ce'leHH e . ,llm1 HeiiTpHHO H 8HTHHeATpHHO C 3HeprH-r~e 

eA oKono 1 B::Ja 
/ 12/ - 38 -39 2 cr H8XO~HTCR B HHTepaane 10 - 10 CM 1 T8K 'ITO no~-

aeMHbJe H3MepeHHSI 11HTeHCHaHOCTH Me~neHHblX MJOOHOa Tpe6yJOT 1 'IT06bJ nnOTHOCTb 

- -1 a 
<JHeprHu Y H V c 3HeprHeR oKono 1 Baa 6bi na <. 1 0 Mga/cM • 3Ta aenK 'IHHa -
~OBOnbHO 6nH3K8 K aenH'IHHe w ... • ,lla)Ke MeHbWHA npe~en B03M0)KH0R MOTHOC"rK 

<JHeprHH_ "V K Y c aHeprHeA nopRJJ.K8 1 Baa nony'IHTCSI 1 ecnH HCxo~HTb K 3 peaynb-

T 

11 

T 

H 

T t 

TJ 

3 1 

O( 

pl 

pl 

C1 

ml 
HE 

nH 

ae 

Hb 

BH 

ny 

TO 

6o 

HO 

np• 

CHI 

pac 

c c 



~.ayeT , 

lbKO 

ep-

TCSI 

xa 

lblX 

Ipo-

c He 

T 

locne.r:i-

ipa-

)HHe 

le'IHO, 

H'IHH8 

'iOCTH 

7 

1131 
T8TOB OObiTOB 0 BbinOnHeHHb!X npH OOMOWH Tenecxona C'leT'IHKOB npH rny6HHe OXOnO 

5 -2 
10 rp,cM , 3TH .aaHHbte , o.aHaxo, Tpy.aHo KHTepnpeTHpoaaTb c Hawelt TO'IKH apeHHSI , 

T8K 'ITO MO>I<HO TOnt-,KO c.aen8Tb Bb!BO.Ll 0 TOM, 'ITO M8KCHM8nbH8SI nnOTHOCTb 3HeproH 

V R V c aHeprHelt 6onbwea HnH paaHoA 1 Eaa He MO>KeT CHnbHO npeBbiW8Tb W ij 
H , aepOSITH0 0 MeHbWe • Bo BCSIKOM cnyqae, npH coapeMeHHbiX ycnoBHSIX 

TeXHHKH 9KCnepHMeHT8 BnOnHe peanbHOit CT8HOBHTCSI 38.08'18 perkCTp8UHH OOTOK8 Helt-

paBHoro 10 SCM-2cex- l TpHHO I! 8HTHHeltTpHH0 0 no nopst.OKy 'BenH'IHHbl H HMe10wero 

a HeprHIO 1 Esa. 3Ta aa.aa'l8 npe.acTaansteTCSI ropaa.ao MeHee cno>KHOA, 'leM WHpoxo 

06Cy)I<.Ll8BW8SICSI B nocne,aHee apeMSI 38.08'18 - 38perHCTpHp088Tb HeltTpHHO OT ycxo-

/.J4/ 
pHTensr • B T&KOM noToxe 6y.aeT po>K,aaTbC.II BHYTPII aeMnH 10-100 H30TOnH'IecxH 

pacnpe,aeneHHbiX 38pSI)I<eHHb!X '18CTHU ( aneKTpOHbl H MIOOHbl) B ,aeHb H8 TOHHy aewe-

CTB8, 

Heo6xo,aHMO no,aqepxHyTb, 'ITO np11 aHeprHsrx V H y nopst.axa H1ll£ MeHbwe 

~ tnt' C. 0 06p830B8HHe MIOOHOB HeATpHHO HeB 03MO>I<HOi no.aaeMHbte H3MepeHH.II HHK8K 

He HCKni0'1810T 9HepreTH'IeCKOA nnOTHOCTH 'J H Y 6onbWe , 'leM w t-\ , 

-0nb1Tbl no perHCTp8UHH V H V B COCT88e KOCMH'IeCKHX nyqelt o6cy>K,aa-

/ 15 16/ 
nHCb paHee • , npH'IeM npennonaranoc b 0 'ITO 9TH '18CTH Ubi o6p8ayiOTCSI a cTonxuo-

aeHHSIX .. npOTOHOB KOCMH'IeCKOrO Hany'leHIISI .. C 3eMHOA 8TMOCQJepoA HnH C Me>Kaaea.a

HbiM BeWeCTBOM, fiCH0 0 'iTO B 9TOM cnyqae 'iHCnO HeltTpHHO O'leHb HesenHKO , If 9TO 

BK.OHO cpaay 0 XOTSI 6bl H3- a8 KpaAHe ManoA HHTeHCHBHOCTH BbJCOK09HepreTH'IHb!X ~ 

ny'!elt OT pacna.aa lT 0 
-MeaoHoa . 

3 a x n 10 'f e n H e 

VIa BbrwecxaaaHHoro cne.ayeT, 'ITO 8npHOpH Henb3SI OTaeprHyTb aoaMO>KHOCTb 

TOI'O, 'ITO BO BCeneHHOit nnOTHOCTb 9HeprHII HefiTpHHO K 8HTKHeltTpHHO Cp8BHHM8 HnK 

60nbwe Cpe.aHelt nnOTHOCTK 9HeprHK, CBSI38HHOA C M8CCOA OOKOSI npOTOHOB, 3TO .aon>K

HO !5brTb npoaepeuo onbtTOM, 

B a axniO'IeHRe aaMeTHM, 'ITo · a ycnoaH.IIX O'ieHb 6onbWKX nnoTHOCTeA 11 9HeprHH 

npeo!5n8.08HKe .. CHMMeTpH'IBOH' QJOpMbl 3HeprHK 8 BH.Oe nap vv H8.Ll ,apyrKMH 

CKMM6TpK'IHbiMH QJOpM8MK 9HeprKK eCTb ,LlOBOnbtiO o6wee CBOI!CTBO , CBSI38HHOe C 

p8C:CeSIHHeM HeltTpHH 0 aneKTpOH8MII , H MO>KeT npe.OCT8BnSITb HHTepec BHe CBSI3H 

c <PniOKTf8UK OHHOA rHnoTeaoa. Boo6we MexaHH3M 'nepeK8'fHB8HHSI' aHeprHK a Helt-
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-
TpHHHYIO KOMDOH9HTY MOr 6bl DpRSeCTH K 3H81fHTenbHO DnOTHOCTH V H V SO sceneH-

HOA, CyweCTSOS8HK9 3TOrO MeX8HH3M8 DOCT8BH T DOLl COMHeHKe 0U9HKK nnOTHOCTK 

M8TepHH SO sceneHHOA , CLienaHHbl9 C yqeTOM TOnbKO "BHLlHMOA" cPOpMbl M8TepHK , 

CnenyeT nonqepKHYTb, 'ITO aKcnepHMaHTBnbHOe onpoaep*eHHe rHnOT93bi o cywe-

CTBOBSHKH L18HHOA nnOTHOCTK aHeprHK s q {fi) j;' dE HaATpHHO H 8HTHH9ATpHHO BO 

aceneHHOA cTaHOBHTCR TaM TPYLIHee , qeM MeHbWe HX cpenHRR aHeprHR, rpy6o rosopR, 

DnOTHOCTb aHeprHH \1 H \1 , KOTopyiO MO>I<HO aKCDapKMaHT8nbHO 06HApy)KKTb, 

o6paTHO DpODOpUHOH8nbH8 KS8Lip8TY 3HaprHH HaATpanbHblX nenTOHOS S o6naCTK auep

rKA 6onbWHx, 'feM HecKonbKO Mas. OpH MaHbWKX aHepi'HRX TPYLIHOCTb HX perHCTpa--
UKK KonoccanbHa, TaK, HanpHMap, rKnoTe3y o cymecTsoeaHHH nnOTHOCTH V H VJ 
p8SHOH HnH 6onbWeA w \-4 J HaTpyLIHO nposepKTb H8 ODbiTe (ee , M0)!{9T 6b1Tb, y)Ke 

onpusepr8IOT <;yweCTBYIOll.lH9 Ll8HHbl9 0 DOLI3eMHOA HHTeHCKBHOCTH MIOOHOS), eCnH 

aHeprHR HeATpHHO ~ 1 E ·aa, EcnH *e V H V HMeiOT a HeprHIO oKono 100 Mas, 

npoaepKa rKnoTe3bi peanbJia. HO scTpeqaeTcR co 3H81fHTenbHblMK TPYLIHOCTRMH, OpH 

aHepra a HeATpHHo<.l Mas TPYLIHO onposeprHyTb a ODbJTax cymecTsoaaHHe nnoTHo-

CTeA a HeprHH V H y • Ll8>K9 H8 MHOrO DOpRLlKOB npeBbiWBIOWHX 'W"i 

,lJ.nR H3MepeHHSI DOTOKOB HeATpanbHbiX neDTOHOB C 3HeprKeA ~ 1 DaB YLI06Hee 

I 14 15/ 
ecero perucTpHpoeaTb BTOPK'fHbJe MIOOHbi • o6pa3oBaHHbie HeATpHHO ' • B o6naCTH 

aHeprKA v I{ v B HHTepeane OT HaCKOnbKHX /11'1.3e LlO HeCKOnbKHX COTell Mae 

nocTaHOBKH ODbiTOB PaAHca-KoyaHa H .LJ.eeHca enonHe npHeMnaMbi , YTo >Ke KacaeTCR 

p erHcTp auHH V H V c aHeprHeA ~ JVI..:3a . H8M npeLICTaenReTCR , 'fTO aLIHH-

CT B9HH8SI B03M0)KHOCTb - KCDOnb3088HHe HaitTpKHHO- aneKTPOHHOrO p8CCaSIHIHI , K CO>Ka· 

naHHIO , cerOLlHSI aTO TOnbKO DpHHUK DH8nbH8SI B03M0)KHOCTb, 

A .sTopbl 6naronapHT A . r . MaceBH'f H C . E . flHKenbHepa 3a ueHHbJe o6cy*LieHKR, 
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