
fi-69+ 

A.J1.AHOliH1H, B.B . .ITI06HMOB, .n.J1 .CapbrYesa, 
M.J1.CoAOBbeB, M.CyAeMMaHoB, ~.Tys~eH~op~ 

CBOMCTBA .ITJ1~J1PYIDWJ1X ME30HOB, 

OBPA30BAHHhiX 80 83AJ1MO~EMCTBJ1HX 

n- -ME30HOB C H~PAMJ1 Yr.ITEPO~A 

J1 HYK.ITOHAMJ1 OPJ1 P n- = 40 r3B/C 

1 



It ~~~/1- - 1~1 

~~ !J.UV<jf 

<::>e,uJ-~~-

' ' A.M.AHolllHH , B.B .Jho6HMOB, Jl.M.Capbi4eBa, 
M.M .Co~oBbeB, M.Cy~eHMaHoB~ ~.Tys~eH~op~ 

CBOHCTBA JlM~MPYIDmHX ME30HOB, 

OBPA30BAHHMX 80 83AMMO~EHCTBMHX 

n- -ME30HOB C H~PAMM YrJIEPO~A 

l1 HYKJIOHAMM llPM P 11 - = 40 r3B/C 

HanpaeAeHo e JI.Z, 

-

1 - 10804 

J Moci<oBCI<B:ii rocyAapcTBeHHWii yHBBepcaTeT. 
2 HHCTBTYT clla3BI<B AH A3CCP, r. liai<y. 



AHOliiHH A.lf. H .Qp. 

CBOliCTBa RH.QHPYIOlllHX Me30HOB, o6pa30B8HHhiX BO 

B38HMO.QelicTBHHX IT-:..Me30HOB C H.Qp8MH yrnepo.Qa 

H HYKROH8MH rrpH PIT- = 40 faB/c 
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Ha OCHOBe ljleHOMeHonorH'IeCKOro orrpeneneHHH ITOHHTHli 'nH.QHpyJO

lllaH' H "coxpaHHBl118HCH' '18CTHU8 npe.QRO>KeH CITOC06 BbiHBneHHH TSKHX 

'18CTHU B IT -HyKROHHbiX H IT -yrnepO.QHbiX B38HMO.QeHCTBHHX H ITORy'IeHbl 

HX XapaKTepHCTHKH, 

noK838HO, 'ITO HMITYRbCHbie cneKTpbl RH.QHpyiOlllHX H COXp8HHBliiHXCH 

ITHOHOB ITO'ITH He 38BHCHT OT THIT8 B38HMO.QeHCTBHH, a CSMH ITHOHbl KOR

RHMHpOB8Hbl B npenenaX M8ROI'O TeneCHO['O yl'na, 

nony'IeHbr sepxaHe oueHKH anH KoaljlljJHuuearos ueynpyPocrH B "- P-
H IT-

11::: -B38HMO/leHCTBHHX, COOTBeTCTBeHHO p8BHbie 0,83:!:_0,01 H 0,86:!:_0,01. 

Pa6ora Bhmonueaa B Jla6oparopu11 BbiCOKI!X auepPHli OHSHI. 

flpenpBHT 061oeJl)IHeHHOrO BBCTRTyT& •Jlepawx BCC.IIe.llOB&BRi .Jlf6aa 1977 

© 1977 06-..ec)uHeHHWIJ UHC.IIJI.Y• Jlc)epiiWXUCCAeOOIIGHUai,4y6~ 

1. BBEllEHI1E 

3Ta pa6oTa nocagmeaa HCcneaoaaHHID caoAcTa 'nuaH

pyiDmux' '18Cl'HU, B03HHK8IDillHX B aapoH-aapOHHbiX Cl'OllK

HOBeHHRX. llpOHCXO*aeHHe nOH.Sil'H.SI 'nHaHpOB8HHe' CB.SI38HO 

C H3BeCTHbiM H3 OnbiTOB C KOCMH'IeCKifMif 1IY'I8MH ¢JaKTOM 

CyilleCTBOB8HH.SI cpellH Bl'Opii'IHbiX 'l8CTifU T8KHX, KOTOpbie 

HMeiDT aaeprHID, 61IH3KYID no BellH'IHHe K SHeprHif nepBH'I

HOfi: 'IBCTHUhl 11.2~ HecMoTpR Ha cpaBHHTenbHYID AaBHOCTb 

B03HHKHOBeHH.SI STOrO nOHHTHH, llO H8CTOHillero BpeMeHH 

cymecTayeT TPYllHOCTb c ero 'leTKHM onpeaeneaneM. Ec

recraeaao, 'ITO peaynhTaTbi Hccne.Aoaaaug, conocTaaneHHH 

H HHTepnpeT8UHH CBOfi:CTB "nHaHpyiDillHX' '18CTHU 38BHCHT 

or cnoco6a ux BbilleneHHR. llpu paaaoo6pa3HH a onpellene

HHHX ""llHllHpOB8HH.SI
6 

p831IH'IHb!e 8BTOpbi, OaHaKO, OTMe'laiDT 

6 ... , , /1-5/ 
HeKOTOpbie 0 illHe CBOnCTBa llHllHpyiDillHX '18Cl'HU 

OaHHM H3 Ba*HhiX aonpocoa ¢lH3HKH BhiCOKHX aaepruA 

SIBllHeTCH aonpoc o caoAcraax Koa¢l¢llfu HeHTa aeynpyrocrH,. 

r.e. aenu'llfHhi, onpellellHIDmeA AOlliD aaeprHH, nepexoA.SIWen 

BO BHOBb PO*AeHHhie '18Cl'HUhi. 3Ty BellH'lHHy MO*HO onpe

AellHTb, eCllH 3H8Tb llOlliD SHeprHH, YHOCHMYID nepBH'IHOA 

'18CTHUeH DOCile ee Cl'OllKHOBeHHH C '18CTHUeA MHilleHH. 

B CBH3H c aTHM B03HHKaeT aa.Aa'la BhiRBneaug raKon qa

Cl'HUbi Cpe.AH Bl'OpH'IHbiX. 3all8'18 Cl'8HOBHTCSI OCo6eHHO 

TPYAHOA B Clly'lae, KOr.Aa nepBH'IH8.SI '18CTHU8 - nHOH, T.K. 

B OCHOBHOM Bl'opH'lHb!MH '18Cl'HU8MH .SIBll.SIIDTC.SI TO*e nHOHbi. 

Dpu peweuus nocnellHeA aa.Aawru npe.Anonaraerc.s~, 'ITO nep

BH'IHBH '18Cl'HU8 DOCile Cl'OllKHOB9HHH OCT89TC.SI cp~llH llHllH

pyiOillHX 'lacruu. 3To Aonymeuue AenaercSI no auanorHH 

c PP- H PA -CTOllKHoseHHHMH, rAe nepsH'IHbiA nporou 
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SIBnSieTCSI flHJ:UrpyiOlllHM H ero MmKHO OTJleflHTh OT BTOpH'i-
11 2./ I 1-31 

HbiX ITHOHOB • • KaK H asTopbi pa6oT , Ha3oBeM 

"coxpamrsmeficg" qaCTHUY, yuenesmyro nocne B3aHMOJleficT

BHSI, HMeiOlllYIO TaKHe )Ke KBaHTOBbie 'iHCna, KaK H nepBH'i

HaSI qaCTHUa, H 6yJleM HCKaTh ee cpeJlH flHJlHPYIOlllHX qaCTHU. 

UenhiO aacToSimetl: pa6oTbi 6hrno cpaBHHTh csotl:crsa nH
JlHPYIOlllHX 'laCTHU H COXpaHHBlllHXCSI Tr- -Me30HOB B llHOH-HyK

flOHHb!X H llHOH-SIJlepHbiX B3aHMOJleHCTBHSIX. 

B Ka'ieCTBe flHJlHpyrometl: paccMa TpHBanach caMaSI 6bJCTpaSI 

B }:laHHOM C06hlTHH qaCTHUa. 3Ta 'iaCTHUa MO)KeT 6hlTh KaK 

3apSI*eHaotl:, TaK H aetl:rpanhHOfi. B Jlaaaotl: pa6oTe npH 

BbiSIBfleHHH CaMOH 6biCTpOH qaCTHUbl HefiTpBnbHbie 'iaCTHUbi 

He paCCMa TpHBaflHCh. 

TipeJlrronaraSI, 'iTO JlH¢¢epeHUHanhHbre ce'ieHHSI PO*JleHHSI 

ITOflO)KHTeflbHbiX H OTpHUaTeflbHb!X ITHOHOB 0JlHHaKOBbl 1 6yJleM 

C'iHTaTh, 'iTO H36biTOK OTpHUaTeflbHbiX ,.flHJlHpyiOll!HX" 'iaCTHU 

l 
HaJl n_~_()*H_!~~h_Hb~J\1H, B -ll~~naefi. rronyc(ilepe ~HC Te~~I UeHTE.;! 

HHeQUHH llHOH-HyKnOH ( C -CHCTeMa) o6ycnosneH HaflH'iHeM 

,... ; -Me30HOB, KOTOpb!e H .Ha30BeM "COXpaHHBlllHMHCSI" • 

2. nl1LU1PYIOW!1E l.JACT!1Ubl 

B pa6oTe HCnonb30BaHbi JlaHHbre, nony'ieHHLre c noMOlllhiO 

JlBYXMeTpOBOH nponaHOBOH KaMepb!, o6nyqeHHOH Tr- -Me30HaMH 

c HMnynhCOM 40 faBle. B cooTBeTCTBHH c paaee ycTaHoB

neHHbiMH KpHTepHSIMH (cM.,Ha11pHMep/
61 ) see Hafi}:leHHbie 

C06biTHSI KflaCCHtPHUHpOBaflHCh KaK'rr- P '.!.,"rr- 0 "- u'rr- C ~ 
B3aHMOJleHCTBHSI. fionHOe 'iHCflO rr- 12 C -B38HMOJleHCTBHH 

onpeJlenSinocb no ¢opMyne 

N(rr- 12 C )=N(" rr- C" )+N(" rr- n" )+aN(" rr- P"). (1) 

I 71 
f'Jle a = 0,44:t_0,03 .PaccMaTpHBaflHCh C06b!THSI1 JlflSI KOTO-

phlX OTCyTCTBOBaflH HeH3MepHMhle TpeKH H OTHOCHTeflbHaSI 

Oll!H6Ka B onpeJlefleHHH HMI1YflhCa CBMOH 6biCTpofi qaCTHUbi 

COCTaBnSina MeHee 30%. 
Ha pHc.la,6 noKa3aHbi crreKTpbr HMnynhCOB B na6.cH-

- + 
CTeMe HHJlHPYIOlllHX rr - H rr -Me30HOB, B03HHKlllHX B 
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- - c .. 12c u B rr p -, rr n -, rr - H rr -B3aHMOJleHCTBHSIX. HJl-

HO, 'iTO CIIeKTpbi nHJlHPYIOIIIHX Me30HOB IIO'iTH He 3aBHCSIT OT 

THIIa B3aHMOJleHCTBHSI, npH'ieM cneKTpbi nHllHPYIOIIIHX rr

Me30HOB 6onee nonorue. B T a 6 n. 1 npHBeJleHbi cpeJlHHe 

3Ha'ieHHSI HMIIynbCOB < p > , nonepe'iHblX HMIIynhCOB < p ..i. > 
H yrnoa BhineTa <6> nHllHPYIOIIIHX Me30HOB O'I'HOCHTenhHO 

HanpaaneHHSI llB!-OKeHHSI nepBH'iHOf'O 77--Me30Ha. l13 T a 6 n • 1 
cneJly.eT, 'iTO nHJlHpyiOIUHe qaCTHUbi xapaKTepH3yiOTCSI Manhi

MH yrnaMH BhineTa, IIpH'ieM BO BCeX THIIaX B3aHMOJleHCTBHH, 

KpOMe rr- n -a3aHMOJleHCTBHH, yron BbineTa rr- -Me30Ha 

MeHhiUe yrna Bhi.IleTa rr + -Me3oHa. PaaHoC-TH Me)KJlY cpeJlHH

MH yrnaMH BbineTa H Me)KJlY cpeJlHHMH HMIIYnbCaMH rr+ -

H rr- -Me30HOB IIO'iTH He 3aBHCSIT OT TRIIa B3aHMOJleHCTBHSio 

T a6nHua 1 

THn .lliuu!-
<P),~ (fD~B ICo.l-BO co6H- .PYJJIIIBI (~rJ)&Jl oo6w'l'd 

TB!l IIBOH 

_., 1L+ II,6,t0,02 o.4?,tO,OI 5,Ij:O,I 1473 
.. TLP J[- I6,9;t0,2 0,49;tO,OI 3,9,t0,1 3308 

n-t-L 
'Jl+ I2,5,t0,3 :),4?,t0,01 5,4j:0,1 506 

rc- 15,0j;0,3 0,45j:O,OI ?,6,t0,1 1445 
J 

, n+ 9,8j;0,3 0,52,t0,02 6,?.;t0,1 4fn rc-c J[- 14;2,t0,4 0,50,t0,01 4,5,t0,1 833 
--

JL+ II,1,t0,2 0,5Ij:0,01 8,6j:0,1 1089 
Jt-'t n- I5,3j;0,2 0,49j;O,OI 6,1,t0,1 2265 

6 

3. COXPAHHBWI1ECH LJAt::THUbi 

nnSI BbiSIBneHHSI "COXpaHHBIIIHXCSI"' rr- -Me30HOB B nepeJl

Heii: nonyc<Pepe C -cHcTeMbi H3 cneKTpa npononhHhiX HMnynh

coa nHJlHPYIOIUHX rr--Me30HOB Bbi'iHTancSI CIIeKTp IIpOJlOnbHbiX 

HMnynhcos-nnJlHPYIOIURX rr+ -MeaoHoB. flony'ieHHhie TaKHM 1 -

o6paaoM AnSI rr- p ~~ -- rr- n -, rr -c - H rr -1 2 C-saaHMOJleii- ' 

CTBHH paaHocTHbie cneKTpbi npencTasneHbi Ha pH c. 2. KpoMe 

Toro, 6binH nocrpoeHbi pa3HOCTHbie cneKTpbi no TOR :>Ke 

MeTOJlHKe, KaK H Ha pH C • 2, JlnSI BCeX rr-- H rr + -Me30HOB 

c cos e * > 0,7 H cosO*> 0.9 ( O* - yron B bin eTa IIHOHOB B 

C -cucreMe). 0Kaaanoch, 'iTO c H3MeHeHReM O* B o6na
CTH 0 < p lj < 1,5 fsB/c !JlopMa pa3HOCTHbiX cneKTpOB 

pe3KO Me SieTcSI, Torna KaK npu PI( ?:: 1,5 fsB/c !JlopMa 

CIIeKTpOB He MeHSieTCSI H, KpOMe TOPO, IIOnHOCTbiO COBIIa

JlaeT C <PopMOH CIIeKTpOB COXpaHHBIIIHXCSI rr- -Me30HOBo 

B Ka'ieCTae npHMepa Ha puc.3 JlnSI cnyqag rr-P -aaauMo-

JleHCTBHii: IIpHBeJleHbi CIIeKTpbi COXpaHHBIIIHXCSI IIHOHOB H pa3-

HOCTHbie CIIeKTpbl BCeX rr- - H 17+ -IIHOHOB IIpH COSO*> 0,7 
H cosO*> 0,9 • 

C yMeHbiiieHHeM yrna O* JlOCTHraeTCSI TaKoe KpHTH'ieCKOe 

3HaqeaHe yrna O*k nocne KOToporo Ha'iRHaeTCSI nnasHoe 
p ... - + 

CHH)KeHHe pa3HOCTHOPO CIIeKTpa 17 - H 17 -Me30HOB • 

flocnenHHH !JJaKT yKa3hiBaeT Ha To, 'iTo coxpaHHBIIIHeCSI 17-

Me30Hbi BhineTaiOT a npenenax yaKoro KoHyca B nepeJlHIOIO 

nonycq,epy. 

0TMeTHM, 'iTO JlnSI BCeX paCCMOTpeHHbiX THIIOB B3aHMQ

JleHCTBHH cneKTpbi npononhHbiX HMnynbcoa a C-CHCTeMe 

COXpaHHBIIIHXCSI 17 -Me30HOB pa3JlenSIIOTCSI Ha JlBe 'i8CTH 

c rpaHuueii: npH Plj = 1,5 faBle. B na6. cucreMe senH'iHHa 

P* = 1,5 fsB/c COOTBeTCTByeT X H3Jl. :: 0,3 (X =P/P0 , 

rJb P- RMnynbc coxpaHHBIIIerocSI, a P
0 

= 40 fsB/c - HM

nynbc nepBH'iHoro nuoaa). B HHTerpanbHOM HMnynhCHOM 

pacnpeneneHHH 3apSJ)KeHHbiX DHOHOB HMeeTCSI H3nOM npH 

9TOM )Ke 3Ha'ieHHH X =0,3. J-ta 9TO 06CTOSITenhCTBO He-

0JlHOKp8THO o6pamanOCb BHHMaHHe B 9KCnepRMeHTax C KOC

MH'ieCKHMH ny'i8MH 11 •2 ~ f'Jle YK838HHbiH H3nOM 06'bSICHSieTCSI 

CyiUeCTBOB8HHeM COXpaHRBIIIHXCSI 'iaCTHU, CDOC06HbiX yHOCHTb 

3HaqHTenhHYIO ( ?;: 0,5) JlORIO 9HeprHH nepBH'iHOH 'i8CTHUbl. 

flpH'ieM BenH'iHHB X 
3 

He 38BHCHT OT SHeprHH nepBH'iHOH 
H Jl • 
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PH c. 2. CrreKTpbi rrpono.nbHbiX HMIIy.nbCOB B C -CHCTeMe, 

rro.ny•IeHHbie K8K pa3HOCTH Me:iKJlY CIIeKTpaMH .IIHJlHpyiOUIHX 
- + - p - n - 12 c -c TT - If TT -Me30HOB B TT -, 1T -, TT -, TT 

B38l!MOJleHC TBH SIX. 

'IaCTHUbl H OT THIIa B38HMOJleHCTBH5l. TaK KaK Mbl He MD

:iKeM c yaepeHHOCTbiO orrpene.nHTb <t·opMy cneKrpa coxpaHHB-

UIHXCSI TT- -Me30HOB IIpH p * < 1,5 f3B/c, TO IIpH onpene-

.neHHH XapaKTepHCTHK COxpdhHBUIHXCSI IIHOHOB UCIIOJlb30Ba

JiaCb qacTb cneKTpa c HH:iKHeii PpaHHueii rrpu P1i = 1,5 f3Bic. 

Do.nyqeHHbie pe3yJ1bT8Tbl ( <n > - cpeJlH5l5l Mitb:iKeCTBeH

HOCTb, <P*>- cpeJlHHH HMIIYJlbC B C -CHCTeMe, <U > -
cpeJlH5l5l Jl0.115l 3HepPHH, yHOCUM85l COXp8HHBUIHMHC5l 'I8CTH

U8MH) rrpuaeneHbi B T a 6 .n. 2. Be.naquaa < n > n.nSI rr- p 
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1i p- 40 13t/c 

• :II"~ - n-: 
0 fl""- 'K+ Cao9•> 0, 7 
• :!!"" -rt• co~e·>o,s 

!~ ~ t- !o•p 

r· 

2,1 • 3,3 
B. (!';b/c) 

~.5 5,7 

PH c. 3. CrreKTpbi rrpono.nbHbiX HMIIy.nbCOB B C -CHCTeMe 

Jl.IISI 1T -p -B3811MOJleHCTBHH, IIOJiy'IeHHbie KaK pa3HOCTH Me:iKJlY 

CIIeKTpaMH OTpHUaTe.llbHO If IIO.IIO:iKHTe.llbHO 3apSI:iKeHHbiX IIHO

HOB IIpH COS()*> 0,7 ; COS()* > 0,9 If Jl.IISI c.nyqag, KOPJla 

IIHOHbl TOJlbKO .IIHJlHpyiOUIHe. 

B38UMOJleHCTBHH COBIIaJlaeT B rrpene.nax OUIH60K C Be.IIH'IHHOH 

(0,25:t_0,05), H8HJleHHOH Jl.IISI COXpaHHBUIHXCSI TT--Me30HOB B 

pa6oTe 131 • 

4. AHAfll13 "-
12

C -B3AYIMOnEHCTBMH 

PaccMoTpHM yr.noawe pacrrpene.neHHSI aapSI:iKeHHWX " 

Me30HOB a C -cHcTeMe. Ha pH c. 4 rrpuaeneHbi pa3HOCTHbie + . 
pacrrpene.neHHSI ( F + ) n.nB rr - H :n- -Me3oHoa: 

17-
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..e f 

r -~~IDf ) 

r :rr- •ic- 40rab/c 

fr ~I~ 

PH c. 4. PaaaocTHhie yrnOBhie pacnpelleneHHSI 
B C -CHCTeMe llnSI TT-

12 C -B38HMOlleiicTBHH 
CM. TeKCT, «flopMynhi (2) H (3)). 

Ta6nHua 2 

TJm C061iT.l/11i <.n,) {P~r38 
. ) c. 

~ 

n-p• 0,2~,02 3,08,t0,03 
1t-rt'' 0,23,t0,03 2,80~,04 ,, 

~ n.-c~~ 0,1~,04 3,06~,07 

Jt--f~C 0,20;t0,0I 2,96~,03 
--

0 3'['" 
• 1r" 

+ 
TT - -Me30HOB 

(nOSICHeHHSI -

(Lt) 

O,I7~,0I 

O,I¥,02 

O,IO;tO,OI 

O,I~,OI 

_./ -.,._ <:< "'t 

\ {,/ .t;- <"' ,/1:-" 

.r 'll) 
/ .... "· ·;>,,. .,, 

10 

1 
I 

~ 

da 
F =...!_ 

d 1 coso;+ 
+ a TT 

=F + -F + brr frr 
(2) 

=.L F - a TT 
-F. --F-
- fTT brr (3) 

+ 
rlle F frr ± - yrnoeoe pacnpelleneHHe rr --MeaoaoB B 
nepellHeii nonyc«flepe, Fbrr± - yrnoaoe pacnpe!(eneHHe 
rr ± -Meaoaoe B aaJtHeii nonyc«flepe. 

BHllHO, qro B npenenax ornH6oK 8TH pacnpelleneHHSI 
coenallaiOT npH 0 < I cos 8*1< 0,94, qTo CBHlleTenbcTeyeT 
06 OllHHBKOBOH no aenHqHHe H npOTHBOnono~HOH no 3HaKy 

u - + BCHMMeTpHqHOCTH yrnOBb!X pacnpelleneHHH TT - H TT -Me-
30HOB B yKaaaHHOM llHanaaoae yrnoB 8* • DpH I cos8*j;::0.94. 
aCHMMeTpHSI yrnoBOrO pacnpelleneHHSI TT- -Me30HOB 1 neTSIUIHX 
enepell,npeeocxollHT aCHMMeTpHIO yrnoBoro pacnpelleneHHSI 
rr + -Meaoaoa, neTSIIUHX aaaall. 3Ta pa3HHUa o6ycnoBneaa 
cyUieCTBOBBHHeM COXpaHHBillHXCSI TT- -Me30HOB 1 BbineTalOUIHX 

B npellenax yaKoro Koayca. 
Dp!i aaanH3e cneKrpoB npOllOnbHhiX HMnynbCOB aapSI~eHHhiX 

nHOHOB B C -CRCTeMe o6aapy~Hnacb cnellyroruaSI oco6ea
HOCTb. CneKTP npollonbHbiX HMnynbCOB rr--Meaoaoa B aall-
aeii nonyc«flepe C -cRcTeMhi If aaanorHqHhiH cneKTP rr +-Me-
30HOB B nepeAHeii nonyc«flepe MO~HO onHCBTb OllHOii H TOM 
~e «flyHKUHeii BHlla Aexp(Bi Fjjl ). DpHqeMA(rr- )/A(rr+)= 
= 1,04±_0,03 H B(rr- )/B(rr+) = 1,01±_0,02. 3Ta oco6eHHOCTb 

noaeongeT CllenaTb npeAnono~eHHe, qro cneKTPhi npoAonb
Hhrx HMnynbCOB llHOHOB COCTOSIT no KpaiiHeii Mepe H3 ABYX 
qacreii. Depeag - CHMMeTpHqaag KaK B ne~llHeii, TaK H 
aallHeii nonyc«flepe ('cHMMeTpHqaag enepell - aaaaA') 
H Oll!iHBKOB851 llnSI TT-- H TT + -Me30HOB, BTOpaSI - BCHMMeT
pHqHaSI B nepellHeii nonyc«flepe (uaCHMMeTpHqHaSI anepeA

6
) 

AnSI TT- -Me30HOB H B 38llHeii nonyc«flepe ( "aCHMMeTpHqHaSI 

H838A") AnSI TT + -Me30H0Bo 
H a p H c • 5 npHBelleHhi cneKTphr (<I> + ) rr + - H rr- -Merr-

30HOB, nony~eHbie cneAyiOUIHM o6pa30M (pa3HOCTHbie cneKT-

pbi): 
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+ p li C. 5. p 83HOCTHbie cneKTpbi npOJlOnbHbiX HMnynbCOB TT-

Me30HOB B C -CiiCTeMe JlnSI TT-
12 C -B38HMO)leiicTBHH ( noSIC

HeHHSI - CM. TeKCT). 

«<> "" ..!. ( ...1la_) 
rr+ a dP* rr+ 

II 
= «<> + -«1> + ' 

brr frr (4) 

«<> "" .1. ( ~ ) = «<> - -«1> - ' (5) 
17 - a d p * rr- frr brr 

II 
rne «<> frr ± - pacnpeneneHHe npononbHhiX MMnynbcoa nnSI 

rr ± -Meaoaoa B nepenaeii nonyccpepe, «<lb + - pacnpene-
rr-

12 

I 

1' 
I 
I 

i 
I 
~ 

+ 
neaue npononbHhiX MMnynbcoa rr- -Meaoaoa a aanaeii nony-

c<tJepe. I1a pucyHKa aunao, 'ITO npM 0 ::::: I P
1
j I < 1,5 f9B/c 

o6a pacnpeneneHHSI coananaiOT. 3ToT cpaKT YKa3biBaeT aa 

cymeCTBOB8HMe 0JlHH8KOBOH no aenH'IHHe 1i npOTHBOnonO*HOH 

no 3HaKy aCHMMeTplili liMIIynbCHbiX pacrrpeneneHMH TT- -Me-

30HOB rrepenHeli rronyccpephi H rr+ -Me30HOB aanaeii rrony-

c¢epbi B YK838HHOM JlHaiia30He liMIIynbCOB, npli I Plj I :2: 
~ 1,5 f9B/c o6a pacrrpeneneHHSI oTnMt.I8JOTCSI, 'ITO, H:o-Bii

JlHMOMY 1 COOTBeTCTByeT C06biTiiSIM 1 o6ycnoBnHBaJOmHM paa

HHUY B aCiiMMeTpH'IHOCTH yrnOBbiX pacrrpeneneHHH, IIOKa3aH

Hb!X aa p M c. 4 nnSI rr- - H rr+ -Meaoaoa rrpH I cos() *I ~ 0,94, 
T,e. COXp8BHHBmliMCSI TT- -Me30H8M. 

H a p H c • 5 rrpMBeneao TaK*e pacrrpenene HHe, nonyqeaHoe 

rryTeM Bbl'lliTaHMSI pa3HOCTHbiX pacrrpeneneHliH TT- - li 1T + -
Me30HOB (<l> _ - «<> + ). 3To pacnpeneneHMe cooTaercrayeT 

TT TT 
"li36biTO'IHbiM arrepen" rr- -MeaoHaM. B T a 6 n. 3 rrpliaene-

Hhi CpenHHe XapaKTepHCTliKH 9TiiX Me30HOB BMeCTe C peaynb

TaTaMM nnSI"aCliMMeTpli'-IHbiX Bnepen"rr- -Me30HOB H "aCHMMeT

plit.IHbiX Haaan" "+ -Me30HOB. Benlit.IHHhi <n> H <~j > OJlHHaKo
Bbi JlnSI "aCiiMMeTpH'IHbiX BITe pen" 1T --Me30HOB R "aCHMMeTpH'-1-

HbiX Ha3all" 17+ -Me30HOB H OTnH'laJOTCSI OT COOTBeTCTByJOmHX 

3Hat.IeHHH JlnSI "H36biTO'-IHbiX" 77- -Me30HOB. 

Ta6nHua 3 

Tim 'IBCT~ <n> (R).'I'~B 
II C <.IL '> 

~- ac!IMM. 
:J L - ,.BnepeJf 0,35 j; 0,03 I,Oj;0,2 O,OB;t 0,01 

JI- _ H361:lT, 
'<line pel(' O,IO;t O,OI 3,33j;0,04 O,OB;t:O,OI 

c-+ BCHMM. 
] L - ... H8.3a.Jt .. 0,39 j; 0,03 -(I,03j;0,02 0,006j;0,002 

Bcero 0,84 ;t:0,04 O,I6;t:O,OI 
---------- - --
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CcpopMymtpyeM OCHOBHhle BhiBOAhi pa60Thi. 
Ha ocaoae ¢eaoMeaonorHqecKoro onpeaeneHHH noHBTHH 

"nHaHpyiDmas" H "coxpaHHBwascs' qacrHna npeano~eH 
CllOC06 Bhi9BneHH9 TaKHX qaCTHU B 17- -HyKnOHHhiX H 17 

yrnepOAHhlX B3aHMOA8HCTBH9X H nonyqeHhl HX XapaKTepHCTH
KH. D OKa3aHO, qro HMnynbCHhie ClleKTpbl nHAHPYIDillHX H 
COXpaHHBillHXCH llHOHOB noqTH He 3aBHC9T OT THlla B3aHMQ

A8HCTBH9, a CaMH llHOHhl KOnnHMHpOBaHhl B npeaenax Mano
ro renecaoro yrna. Onpeaenss cpeaHHH Koa¢¢nnHeHT Heynpy
rocrH no ¢opMyne < k > = 1-<u>. rae < u >- aons 8Hepr~IIf, 
yHOCHMas COXpaHHBillHMHCH 17 -Me30HaMH, nonyqaeM Bepx
HHe OU8HKH ans BenuqHH K08cpcpHUH8HTOB HeynpyrOCTH 
0,83;!:.0,01 H 0,86;!:.0,01 B 17- p - H 17- 12 C-B3aHMOAeHCT
BH9X COOTBeTCTB8HHOo 

B aaKniDqeaue aarophi Bhrpa~aiDT rny6oKyiD 6naroaap
HOCTb yqaCTHHKBM CorpyAHHqeCTBa no o6pa60TKe CHHMKOB 
C ABYXMeTpOBOH nponaHOBOH KaMephi 38 none3Hhie AHCKyc
CHH H nOMOillb B pa6oTe. 
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PyKODHCb nocrynHna B uaaarenbCKHH oraen· 
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TEMATHqECKHE KATErOPMH OYBAHKAUMH 

OBnE~MHEHHOrO MHCTMTYTA H~PHWX 

MCCAE~OBAHHH 

HHAeKc TeMaTHKa 

1. 3KCDepHM8HT8nbH89 cpH3HK8 BhlCOKHX 8HeprHH 

2. TeopeTnqecKa9 ¢uauKa BhlCOKHX aaepruii 

3. 3KcnepHM8HTBnbH89 HBHTpOHHBH cpH3HKa 

4. TeopeTuqecKaB ¢uauKa l!H3KHX aaepruii 

5. MaTeMaTHKa 

6. Hnepaag cneKTpocKonus H panuoxHMHH 

7. cf>H3HK8 TH)f(enbiX HOHOB 

8. KpuoreHHKa 

9. YcKopHTenu 

10. ABTOMBTH3BUHH o6pa6oTKH aKcnepHMeHTanbHhiX 

ABHHhiX 

11 •. BbJqucnuTenbHas MaTeMaTHKa H TeXHHKa 

12. XHMHQ 

13. TexHHKa ¢uauqecKoro aKcnepuMeHTa 

14. HccnenoBaHHH TBepnhiX Ten H )f(HAKOCTeii 
HAepHhiMH MBTOABMH 

15. 3KcnepHMeHTBnbH89 lj>H3HK8 HAepHhiX peaKUHA: 
npH HH3KHX 8HeprHHX 

16. no3HMeTpHS1 H ¢H3HK8 381UHThl 

17 • TeopHSJ ¢uaHKH TBepnoro Tena 


