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··A a a o-T a ·u H si 

.,. .'· , • ,•P.acc~.oTpeii!>I, .~HY'TPHSIL\0pHble KBCKBLlb]. Boa6y>KL{80Mble 6b!CTpb!MH. rr -:Meaoua-
' • ' • • : ' • • • -l •\ ; ' , • • ~ ' t .~ • ' • . . ' • ' ' ' 

. • MH_ B y_r.nepOLlE!':,: P,eay/1bT8Tbl:,pacqeTOB no M0TOL\Y MonTe-Kapno cpaBHHBB!OTCSI C a1ec-. 
"; l ~ ::, : ; • , , ; ~ • . ; .1 ';,' 1 ; . : _,._f •, I ., , • • • , , • • , 

1 
' 

- nepHMeHTBIIbH_blMH; LlBHHb!MH. TTony'leuo xopowee cornacHe pacqeTa. c aKcnepHMeHToM ... : ·. i j.. • • • ~ " ) .: ~ ' : • ! . . ' . \ ' ' : . ' ' . 
·· L\IISI · Cll!c!KTpOB ,K; .";'M030HOB, I'HnepOHOB, 1T -Me30HOB H HYKIIOHOB, oopaayeMblX B 
' •. " ', ~ j • • '.. • •' { ,i "- ' > • ',• • •• ( • • 

:',J)eafiibTST_e >'~BCICBfB•,' TTpH;f!OL\Sl~CSI, CX0Mbl KBCKBL\OB L\IISI A ·-rHnepOHOB H, . [{ -Me-, 

:•;o~o~.'-. flOK838.HO, :'IT~ ~.KBCKBL\HBSI MOL\01Ib B38HMOL{0i!CTBHSI' YLlOBII0TBOpHT01IbHO COI'llacy-. · t ~ • j ' • • ' ' • 

. : :·eicsi · c <>nhiToM. 1 • •• · 

: -· . : • :,.-, ' . ,, -~-• , ,; ' . . .. ! ; ' . ' '. : ' 

Ha, OCHl?BBHHH p~CC'llfT_~HHOI'O cneKTpa. 

';·HCToqirnKn:: y 71e~aaioa', oTnH'IHhre OT Kanana 

1TO -Me30HOB Ll01I80TCSI. llOOblTKa Bb!Ll01IHTb 
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Abstract ,, 
-;::. I 'i • ' ..... , : ' 7 • .... · .. ; • . , . . . 
_;,,·;,,Th; i~tr~uc'.~'ar cas~ades' i~duced by fast' ,..- mesons in carbon are considered. 'The results of the cal-

. · c,;l~~i~ns by.:ilie ~!Jnie;cS.:10 rri;th:od ~e ·~ompared with the· experimental data. A good fit between calculation 

. ~n'.d ~xp~ri~-en~ has: be~~;:b~ined .. for th~ ·spectra of K m~~ons, hyperons, ~ mes~ns and nucleons produced as, 
• - ,.. f • ' • f ·, , 

. <· a ~e~uh: of a ~a~cail;_ 'fl\e ·s.ch'emes. ,if the cascades_ for A-hyp~~ns and K-mesons are gi v~n." It is shown 

th~t the :c~scade model' ~f ilie ln~~raction ,is' in sa.i~factory agreement with• ~xperiment. . 
. . :,· ,' : .,. '. . . . ,. •, '... . ... 

: t.' On the basis 'of the calculated rr0 meson spectrum an attempt is made to single out the sources of y•quanta, 
> differ'ent .from th~ ~h~~:l; ~o ~ 2~: . , · , ·, · . . . ' . . ~ 
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Bo Bcex BbIIIOnil8,HHbIX .llO CHX 'nop pac'!eTaX Kac~a.llOB, 
I 
BbI3bIBaeMbIX ObICTpbIMH 

'11aCTHnaM11, Ha1Ill'lll8 ,K ,-,-M83OHOB ,II ,r11nepOHO_B ne:60, COBCeM H_e ,y'IHTbIBanocb,, na:fio IIX 
. . /, ' ' ' 

' o6paa<maHHe 'Y'IIITbIBanocb Ha KSKOM-TO aTane pa3BIITIUI JtaCKa,lla fie3 I rieTa IIX Jl81lbH8A-
' ', ,, . ,· 11..:.4; · . . ,, ' · · 

wero B3aHMO.ll8ACTBHll C HYK11OHaMII pO.llHT81IbCKoro. ll.llpa • KoHe'IHO, TaKoe · pac-
\ • • ~ • • , C ✓ 

cuOTpea11e 'iie Morno aaTb nonHoli xapT_HHbt·,paailHTHll. BHyTpllll.llep·noro Kac1ta.lla n'- He Mor-: 

,'-110 '•i:laTb
0 

npaBH11bHbIX -xapa1tTepHCTHK, p0~,ll8HHSI 'laCTllll; -B nepByIO O'lepe,llb: 8TO 
0

0THOCHT-' 
< ' "':' - - " -

Cl! It xapaltTepHCTHKaM pOlK,ll8Hllll :c:TpaH_HbIX ·•'l?CTIIU. L{nll :11aB1I8'18HHS! onpe,ll8118HHbIX aa1t· 
' • , ' •, • ,• ,, •: ' ' .• , .- ,>, ' • I _: •.' ~ ' ' ; 

IIIO'leHl!A O xapaKTepHCTllltaX MexaHH3Ma ofipaao~_aHIIS!, II J:13SllMO,lleAcTBHS! 'ISCTHU B S!,ll- · 

'pax H~~OXO,llHMO Bb!H011HHTb TaxoA 'I_?aC'l8T_ ltSCKa,lla,' B KOTOpo~ K -Me3OHbI II rnnep~ · 

Hbl yqacTBOBane:. Dbl B nponecce H~paBH8 C nlloHaMH H HyltnOHSMH,' 

·2. nocTSHOBKa aa,llS'lll 

·B nponaHOBO~, nyabipbltOBOA KaMep'e, ;.?,finy'leHHOII. ~Y_'IKOM 1T ::Me3OHOB c, HMnynb- I' 

COM 7 1eB/c; '11ccne.ziOBa1IOCb pOlK,ll8HH8 . A -r11nepOHOB II , ,K O-Mea'oH'oB HS st,llpax yr-
/5/ /6/ . 

nepo.lla / ,!la npoTOHa_x , L{m1 cpaBH8HllS! C, a1tcnepa1,rnHTOM' HaM'H BbillO11H8Hbl pac'l_,e-

, ,< TbI -1:ac1t8,t(OB, OfipaayeM1'.1X:llHO,HaMll TSKOA SHeprHH 
I 
B S!,llpe yrnep~.z:lS; J,fo-aa•, ycpenHe-' 

Hilst no H30TOfillqec::xoMy c•D,IIHY B pac:,eTe Kac:Ka.lla 'y'lllTb!Banocb lllITb -copTOB 'laCTllU: 

ay1tnOHbI, 1T.- II K -M03OHbI, ::£ . :""I"llll8p0HbI, 

cny>Ke:na MOJl811b ·paBHOMepHoro 'no· nnoTHocTH qiepM1_1•;._'_. -

I ,, -13 ' 
Sl,llepHoil MO,ll811bIO: B paC'l8Te 

j ' •, • ' 

MaCCOBO~ 'lllC11O., 

R --r
0

A 1
J r.lle r

0
,. 1_,37.10 _ cM, A-raaa; aano11H11romero cqiepy pa·.lle:yca 

, ' 

,· 
, . . . ) . ,/ 

3a.ll11He:e xoop.llHHaT no11o>KeH11st 'laCTIIUbI BHyTpa ·H_.llPB.,' yrnoB 'noneTa, Macchi -11 HM-
' ' ' ·, 

DY lib CS nonHOCTbIO ,onpe,ll811!111O Jta)KJlYIO _ll3, 'ISCTHU. 

· ', L{nsr Baaa~o.llelicTBHll '!acT.llU. c Hy1t11OHaMH _ ll.llpa _TpefioBanocb BbrnoirHeH~e, aaxoaa. 

COXpaH8Hllll.-8H8pr'~a,• BoaMOlKl!bI8 itaHaiibt peaKUHA, HCn011b30BaHHbI8 B 'pac'leTe,'• 'n!)llBe-,. 
_/. , ,, ' . . :- . ' ' , . ' .' ; ' .. ~ -~ - . 

,[t8HbI HH>Ke;• :OIIH BbIOllpanHCb ODbl_'IHbIM ofipaaoM, T,e, c_ y'leTOM coxpaHeHHll fiapHOHHOro 
i . . '-

0'1llC1!8 a, CTpaHHOCTH, 'BepOllTHOCTH ica)K,llOro, H3 8TIIX Kaaan~B 38L\8 B811HCb H3B8CTHb!MH 
• ' ' ' , •, .• ' C • 

11a ai~n-epilMeHTa c;'leHllllMl!I; I3Me.cTe c ,aMnynbCHbIMll. cneKTpaMH _H yrn.OBbIMH pacnpe.lle-' 
', ' 

· : neHHllMH B. Heynpyrax KaHanax OHH __ cny~airn sxo.ctHbIMH_' ;xapaKTepHcTHKaMH BaaHMO.llei!-
. ·. •-,' x/ I , 

C':l'BIIA., .• '' 1 

B pac'!eTe y'IHTbIBanocb, 'ITO 

:,c/•)CapaKTepHCTHKH,' ~e ll3B8CTHb18° ll3 OnbtTa, Op811HCb _ no a~anorHH ~. D11H3KHMH no, 
. ::capaitTepy, pealtUllllMH, xapa1tTepHCTHKH _KOTOpbllt_, ,K3B8CT_HbI; 
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H 'IT0
1 

sxo.D.HhJe 1xapaKTepHCTHK,H He MoryT 0hITb' .nocTO!IHHhIMH Bo BceM sToM HHTepBane, 
"•, . . '. , . ' 

llOSTOMy :paccMaTpHBSilHCb. D.Ba BapHaHTa: 

} / BXOD.Hbte XapaKTepHCTHKH llOCTOSIHHbl D.Il!I ~6ex , . ;,,: -MeSOHOB OT O · D.O 3 rsB, H i 
OTilH'IHbI, HO TaK .)Ke llOCTOSIHHhl;· D.Il!I · 11 -Me30HOB OT 3 re~· ·n.o 7 ·rs.B; H 2/ 'BXOD.Hb!e - ,_ , ·. ' ' , . . 

. x,apaKT·e·pHCTIIKH OD.HHaKOBbl n.m1 Bcex nepB.H'IHb!X 11. -Me30H0B H OTilH'JHbl OT.· HHX, HO.' 

n'ocTO!IHHhl • n.n11:·Bcex BTOpH'IHb!X 11 ·• -Me30H0B .•. nyq1IJee cornacae C ·9KCll!PHM?HTOM n.an 

BTOpoll 'B,apHaHT. 
' . . : . . 

I , , ' , , ; 

Bxon.Hhle ·;,capaKTepHCTHKH ocTanbHhIX, y'IHTb1BaB1IJHXC11 B pac'leTe; 'laCTHU K -Me-
- .. ~ . . . . . 

30HOB; HYKIIOHOB,. A. H' :t' -rnnepoHO.B, oopa3y!OLUHXC!I B p~~Y/lbTaTe. KaK nepBH'IHOro,. 
.I • • • ' ' • • ' • 

'TaK H. OAHOI'O 'as' nocneD.YIOllJHX ~3aHMOn.ellcTBH-ll ,BHyT~H ·sin.pa, c.fHTanHCb IlOCTOSIHHh!MH 
/ -.., : / I, .• ./ •, • , ,, ' • - ' ) / , , • • • ; • < , 

Bo BCeM aHepreTH'lecKOM HHTepBane,. paspe11JeHH0M n.n11 Ka)Kn.oll H3 STHX qacTHu~· 
' I . l 

CxeMa p_ac'leTa 

B :la.HHOM · cnyq.ae .Mb! HMeeM n.eno c: BeTBHLUHMC!I cnyqallHhIM npoueccoM, KOTOp1,1ll 

··Ha'IHHaeTc<1 c MOMeHTS :aneTa 77 .-Me30Ha B ~n.po. BepO!ITHOCTb, 'ITO qacTHUa npoesaHMO-

n.ellcTeyeT C !!D.pOM,• onpen.en11eTC!I nnoTHOCTb!O'Bepo!!THOCTH . . . . i 

a'=•e-T 
rn.e·, K -n.nHHa ceKyLU.eli, a f -n.nHHa ce'ooon.Horo' npooera 'laCTHUbI. OTCIOD.a ycnOBH- ,. 

.eM; ~To 'laCTHU.a noKH.HeT sin.po, oes ·B~~HMO.ll,ellcT.BH11, fiyn.eT, . 
.. . r'4 

L f3 >· e . . r 
rn.e. f3 - cny'lallHoe 'IHCilO c' paBHOMepHJ'>IM. saKOHOM pacnp~n.eneHH!I B HHTepeane I0,11. 

·' Jln11. cny'la!I, Korn.a CTOilKH.OBeHHe COCTOHTCSI, nOD.C,'IHT~IBa!OTCSI KOOpD.HHaTbl CTOnK

HOBeHH!I, xapaKT_epHCTHKH. napTHep?B, y'laCTBYIOlllHX B 'CTOilKHOBe\jHH, ·.nomiasi 3H7PI'HSI, B 

CHCTeMe ~eHTpa Mace /c.u.MJ' H acpcpeKTHBHaSI SHep;HSI nan.aromell 'laCTHUbl B saBHCHMoc

TH 'OT. ee M8CC::h;. nocne STO;O on~en.ensie~csi: KaKoll HM~HHO Kn.ace B3a~Mon.ellcT~ll'.SI OCJ-.' 

'mecTBn!leTCSI. H. Ka Koll Ka Han B .' STOM Knacc.e. P~cc.Ma1:pn.BanHCb cnen.yroi.uae .. K~H~Ilbl peatt-

UHH: 

I;x/. - +··N N -- ynpyroe BaaiiMon.ellcTBHe 11 ➔ + 11 

➔ N + 11 + S17 

.. A +· K:.+ S77.·' 

.. :t + K +'s,r 

m .. N + K·+s11·+K 

x/ ( ·. . - . .. . . '· . . . .. .. 
Jlnsi STOI'O B3aHMOD.ellCTBHSI 0b!IlH 3a.11Jl.ll.l,I aaepreTH'leCKHe H yrnOBbte cneKTpb! 

'ceqeHHSI K noporH B. D.BYX TO'IKSX npH SHeprHH ., ' l:iSB/C. H 1,5 Basic. . 
' I • ~ -.:._ • • • '-· , • • , • ' 
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. 

II N +;N '➔ A+ K + N. 

III A, +N ➔ A+ N 

➔ I + N 

IV I + N ➔ A +•N 

I ➔ A+y 
\ ,, 

'/ V. K + N ➔ A + srr•-

Kaaa11&1 'paahlrp.1,1Ba11B~~• cny'l~IIHblM oopaaoM, 110 c coxpaaeHB?M cl,
1
~_0THoweHB!! 

C8'18HU!IMB, KOTOphI8 3a'aaHbl ia• ;KcnepBMEIH~a; 

B KBH8M8TB'!eCKOM paC'l8T8, Bl,l'IBCU!IIIHCb KBHeTB'!eCKS!I saeprB!I B. Yfllhl Bbl/IeTa 

-~aCTBULI. B .. naoop~TOpHOI! ·. c_BCTeMe · / 11.C~/, Up~,i'~M Y'IIITLtBB/IC!I · up~HUIIU. naynB 11. cpep- .. 

·:.MB8BCK08 J:l~B}KeHB8 HYKIIOHOB ~HY~PB- 11.np,a; EcnB OKa3~Ba/IOCb,, 'IT_O aa:e_pr1111 uap1:11epa 

: E ~; MeH~we a~eprHH ¢>epM!! . E F , T_o. B38BMOfleil9TBOB8Tb upOJ:lO/I>Kll/18 'TOllbKO. na-

• ,llalOlUS!I; 'ISCTBUI!, C HOJlhIMB KOOpllBHaTaMB B C HeB3MeHHLIMB OCTS/IbHblMB xapaKTep11cTB- · . ' . . , 

KSMR. EcnB OKS3blBB.nOCb; '!TO EN > E F , TO B3SBMOJ:teilCTBOBSTb UpOJ:lO/I>KS/IB, ooe 'lac-

'TRUbl. 

, B cny'lae, ecnB '.O_cymeCTBIIIIIIOCb aeynpyroe ·BaaBMOJ:teilcT_BBe, yr111,1 B S!{eprB11 Bb1011-:, 

,Pa.nBCb no 38):lSHHhIM cmeKTpaM._B.uporpaMMe _BMenc:11 oc?o~1il,_0110K /o!'epaTOphI 19.:.25/, ·.,··. 

KOTOpbill J:lSBB./1, B03MO:>KHOCTb BhIUO/IHHTb_ 38KOH' coxpaHeHR!I. aueprBH B Ka>K):lOM aneMeir-: 
' ' . ' ' . '',. 

T·apHOM aKTe 083 RCKS>K8HR!I 38):lSHHblX sae'preTH'leCKHX cneKTpOB. 
·" . ', ' 

nocne Ka>KJ:toro aaaaMoJ:tellcTBB!I upoc11e>K11aa11ac& OJ:tHa Ba uonyqaeMbIX 'laCTBU, a 

xapaKTepBC.TBKB OCTS/IbHhIX: 38UOMBHa/IBCb B cueuBallbHOM O/IOK8' /ouepaTOpbl. 42-46,49/. 
j ')' -~-

0:KY,llS BblH~MS/IIICb . B. UOp'.llJ:lK8. c~eJ:lOBSHB!I. 

'iac~Bllbl BblXOJ:lBllB 113 !!,!lpa, 'ec~B:_ } ~- 'Bb!UO/IH!ln';)Cb YCIIOBHe J:l/111 BhIXOJ:lS B3 !!J:lpa, · 

•, BIIH 2/. 'ISCTHUS y>Ke BM_ena Ul!Tb B38BMO.t(0l!CTBBII,. C'IBT~/IOCb. ~cero 5 ,UOKO/IeH~ll, T:K •. 

. · peayiI&TaThI nocne -'leThlpex B 'n11Te n0Kci11em1ll: cym ecT_BeH~o. ae • 0T11a>ia11Bcb, T.e, 0011&-

;·~~ 5. B31',B~~:itellcTBHII 'npaKTH'l8CKH He OhIB~8T. ,[11111 KOHTp0/111 BhIB,OJ:lR/IBCb ~U~KTpbl·, >iac- / 
~ _, I I . ' ' • • ,, 

_T_BU cpaay nocne nep~oro:aaa11_MoJ:tellcTBBS1'. T;e. ocymecTB111111c11.npouecc -~3aBMo!(ellcTBB!I 

t• ·:·n.nou:-ayKnoa,. n_ony'leHHhle yrnoahle B ·saepr_eT~'leCKBe pacnpeJ:te11ea1111 coanaJ:taroT f SKc-: 

.,,nepa~eHTSllbHbIM.H 113 paoOThI /6/, ,. 

B paC'!8Te npOC/18>KBBS/IOCb 10,000 U!li:laromax 
• J 

" -:Me30HOB. JlnRT81lbHOCTb ·pac-

, '!eTa HS. •.~M-20' COC1'aB/1!1/18 4_8 ~~HyT.' 

• PaccMoTpB~ .'!aCTb 0/IOlt,;.CXeMhI _nporpaMMbl KSCKa):la /pBC. l /, KOTOpa!! paJ:lll SKOHo-
• • I I 

, , MRB, M8CTa· COJ:lep>KIIT /IBWb 00ll{H8 0/IOKH B _ TO/IbKO J:lBS B3 B03MO}KHI,IX, KSHS/IOB .B38BMO-
,· , ·.-• • • • '_, I ,, • " - • . ·~ 

''):lel!cT'BBll, JlaT'!BK CIIY'ISl!HhIX '!Been,• a TaK}Ke ·ace oopameHB!I K HeM'y TO>Ke ouymeHhI, 
I ',. ' . . • 
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xi . , . . 
On. 1 - nonyqaeT H8'18/lbHbI9 K00pllHH8Tbl1, yr11b1, Macey,' HMnyllbC II noneoe C8'18HH8 

, , I ' 

~,-

B38HMOl(8lkTBHsi' 11 -Meaoea. 
I .,,-· .. 

-On. 2 npecaaeaaeT eoMep noKoneHRH, nony'lae.T nneebl cao6,oneoro -~po6era. 

- On. ·3 npoeaaonnT 'npoaepKy 11'a BbIXOi::{ ea_ Hnpa' B aaa11cRM0CTR oT nn11eb1 cBo6on-' 

noro npo6era. Ecnu 'laCTRua noKRnaeT Hnpo, To On. 8 6-epaeT On. 45 -a nepenaeT 
/ I , ' 

ynpaBneeee /TTY/ ·a On. 50. EcnH 'ISCTl!Ua npono,n>KaeT B3Sll'.MOJ:18l!CTBOBSTb, TO 

On.' 4-, Bbl'lll'.CnaeT KOOp,llll'.HSTbl TO'IKR -cnenyromero CTOnKH0B9HHH, xapaKTepHCTRKR 
, . ' I - XX/ 

napTnepa IRMnynbc, yrn'f-/, a6con10Teoe _aea'leeee cKopocTR c.u.M. u_ ee yrnbl. a nc . , 
' -

nonHyIO 8H8prHIO 'l!'CTRUbl B C.ll.M, ll 11'.MllynbC 'qaCTRllbl, KOrna -118pTH8p_. IIOKORTCH. 

On. 5 B , aaa HCHMOCTII'. OT 'lacTRllbl TTY ·ea c_ooTBeTcTByromee B3aHMonel!CT,1:me. 

TTpennono>KRM, '!TO 'ISCTll'.lla '11 -Meaoe, 11'.MeeT M8CTO 1 B3aKMonellcTBll'.8, 

On. 6 B aaancKMOCTK OT' aeeprK11 11 -Meaoea TTY B la, 16, KnK la aaaRMonen-

CTBll'.9. 

TTycTb 6yneT la-BsaKMonel!cTBKe1Torna 

'011. 7 "pa3~1rpb1BaeT" KaHan peaKUIIII'. B C0OTB8TCTBRII'. C sanaHHbIMII _H3 8KC119pl!Me~ 

Ta C8'l8HlUIMH. 

,,c_aaqana paccM0Tp11M. Kaaan, -· 11 +N ➔ -N+11 ynpyroro B3aKMonellcTBHst. 

On. 8 Bbl'IHCn>19T nonayro aeeprl!IO H 11'.Mnynbc 'ISCTRllbl H napTHepa, yron pacceH-
/ - - ' ' - . 

HHSI napTHepa B c.11.M. 

On~ 9, cpopMapyeT KOMaeny nepenaq11 ynpaanemrn B On. 11 H On. 15, nenaH 11x 

llpHrO)lHblMH )l/lH ynpyroro B3aHM_onellcTBHH. 

--On. 10 Bbl'IRC/IH8T II0nHyIO- 9Heprl!IO ,II HMllynbC B nc, 

On. 11 TTY nanbwe, ·ecnH aaanMonellcTBl!e ynpyroe , 11 TTY B _On., 15, ecnn 

• B3SHMoi:J.el!c-TBR9 Heynpyroe. 

On. 12 cpopM11pyeT On. 11 nnH neynpy\oro asaHMonellcT1111st; 

On. 18: cTnpaeT On. 45. Y'IRTbIBaeT apKHUHII ,TTaynu: · B cnyqae; ecm1 RMnynbc napi-
, ' ' ' . ,,, ' 

nepa PP MeHbwe nMnynbca ¢>epMR PF ·, :ro TTY', a·On. 41, a B On. 42 sacbinaeT 

K0Manny aoaapaTa B On. 2, a ecnn P > 'p , To 
. ~ " p - .F 

,_ On. 14 3aH0CHT B COOTB8TCTBYIOLUR8 gqen'Kn nonnoe C8"1!'!8118. II'._ ~accy n_apTnepa. _I 

x/ . 
_ C0Kpameu11e On. npnn11To nnsi T~pMnna, • onepaTop'. TTp11aenenua11 Ha pnc. 1 6noK-

cxeMa nporpaMMbl' COCT0HT R3 onepaTOp0B, pac110110>K8HHbIX B onpeneneiieol! nocnenoaa.;; 
T8/lbH0CTR; , ' 

xx/ B na6opaTopnon cncTeMe. 

6 

-, 



- - --- ---------~ 

Bb!,'IHCn>leT yrnbI Bbtne_Ta 'laCTHU B n,:;. 

On.- 16 • nony'laeT yron, pacceaHrrn .qacTHIJbI, sHeprIuo B CUM _,H · nY a. On. 10, a B 

On; 15 iisMe~ge~ K•o1,;aHi:':ty
0 

n~pe~a'IH. ynpa~neHHll, 'ITO0bl nY a Ou. 17. . . ,; 

'On. 17 °3aH'ocHT_ a COOTBeTCTBy~my10-S1'1ell~y UO/IHOe Ce'leHHe, CTHP~';)T Ou/45, 11 
, ; I , -r • • ,/ 

TTY ~ Ou'. 41, a_ B Ou._ 42 _saHOCIIT' K.OMaH.llY B03ai:i'aTa B Ou. 2. : 

:ou, 18 · "pasb1rpb1_aaei• ilMuynbc PA H uony'laeT sHepr;1110 

B c.u.i...i • 

. On: 19 _ upoBep,ieT, :cTb nH, B OC00Oii HaKOUHTE!nbHOli 'i'aonHUe sanHCSH, ,,g HM-:" 
~ ---\ ~· 

·. uynbch1:•1Inll I<- MesoHoa, H B cny'lae, ·ecnH ecTb ,I oepeT uepaoe H_ nY• a Ou.2t', ·a 
• , I 

ecnH, HeT,. TO 

Ou. 20 BhI'IHcnaeT' sHeprH10•·' l( -MesoHa 'Ek '/f CYMMy SHepruii E + E · A k 

' C I '• '. 
Ou. 22 npoBepHl;T 3aK_0H coxpaHeHHll ,rneprHr• B cny<ia~,. e~nH 3aK0H _ He co..: 

omo.lleH s~uoMHH,?eT' u~uynbc -ii Ta5nHue ·Ha· uocne.llHeM MecTe H n Y a Ou. 24, a ecn11 

3aKOH copn!O.QeH, 'To 
rA.' 

·-
. . ·. . . (/) ', 

Ou. 23 ' C.llBHraeT c,1e.llY!OIUHe·,. pk•:.' Ha CTp0KY BbIUJe, 'IT~Obl coxpaHHnBCb, 0'le-

pe,llHOCTb uocne B_3llTHll H3 TaonHllb! uepaoro 'H3 3BUHCBHHb!X _HMUY/lbC~B. rr_ riY B On.'. ,, ' 
/ 26 • 

. On. :,24 npoBepl!eT, ecTb ·nH CBO0O.llHOe MeCT0 B HaK0UHTe/lbH0ii _~B0/IHUe H B cny-, 

qae, ecnH ecTb,_ nY .B On 19, ·a ec_nH caooo,llHOro ~e7Ta HeT·, T0 1 

· dn. 25 c'IHTaeT cK0/lbK0 TaKHX cny'laea • Ha 10.000 H~IlbIT~·Huii H nY a Ou; I. 
~ '. ·, ·~ \ ' ~ , ' 

On.--26. nonyqaeT yron pacc7~HHll .• K __ :~ MesoHa'B c.u.M •. H uonHoe ce'!eHHe H. nY 
•'• _.·,a Ou. 10, a B.Ou. 15_Hc'UpaBnlleT·KOMaH.llY nY, 'ITO0bI yupaBneHHe uepe~anoc;_b_ B 

oii.21. 

Ou. ·27 cTl!paeT. Ou. 12, 'ITO0bI xa~aKTepllCTHK? 'IBCTHUbl• :3an'oMHJ:IIIBCb, _3aHO~HT B 

-~U. 45 K0MBR.lly! B03BpaT~ ,B 9_u.; 28 ~ nY B On 41. 

Qu. 28 _uony'!aeT yron·pacces!RHll, A . -rHuepoHa. B c.u.M. H nonHoe ceqeH11e. · 

Ou. 29. upo~epaeT, 
.- I '-., 

ocTaeTcll n11_ sHeprHll .llnll p0)Kl;{eHHll TT ~Me30HOB, H a cny-,-· 

_qae, ec~ 0CTaeTCSI/ nY B o·u. 3_2, a· ec/lH HeT, TO 

Ou. 30_ 0CTBTOK :rn·eprHII 0T,llBeT 

HOCHT.'• K0MaH.llY BosapaTa B Ou. 31. 

A · -ranepoHy a nY 'a On~ to,. a' a. o~: 15 sa-

,, -- . ,· 

On.' 31 nY a Ou. 41, a B' Ou. 42 38H0CHT K0MaH.lly' nY B ·ou. 2. 

,pn. 32; 3ac1,1~aeTE,I\HPJ\a ·?ooTBeTcTa~10.mae ~'lell~H·•,H nY a Ou. 10,'a B Ou.''15 

3aH0~IIT K~MBH.llY nY B, ,cu. 33_~., . 

·I F 

(. 



> 

I 

·,,, i•' 

o~:· 33 CTHp~eT' a'~. ,42, nY B On .• 4i. ,'a B ·on. 45,aa'HOCHT KOM8HAY 

.. On~ 34; f 

On. 34' · nonyqaeT HMIIynbc, 3Hepr1110, . 11 -MeaoHa, cyMMapHy'? aHeprH10 ·. 

EA'+,Ek +E 
- I rr .. 

·on. 3'5 npoaep!!eT,' ocTaeTcll nH aHeprHll Ha LIPYrHe 11 . ~Me30Hbr; B cnyqae, 

·ecmr OCT80TCSI, nY B On, 38, a ecnH He OCT80TCSl,·TO 

On.' 36 OTA80T OCT8TOK 3HeprHH 

Ori. 37. 

ri -MeaoHy, nony,qeHHOMy nocneAHHM 11· nY B 

On. 37 nY B On. '41, a a On. 42 - aoaapaT a On. 2. 

~ \•, On. 38 ncinyqaeT yron paccesi'HHll 11 -MeaoHa ·a :c.u.,'.i, H .nonHoe ceqeHHe H 

. nY B on: 10, .a B On. 15 AaeT KOM8HAY ·_11a aoa'~paT B On.' 39 •. 

'oi{. 39 CTHpaeT On; 42, nY a On. 4i, a B On. 45 - B03BpaT B On. 40 • 

11 -Me30Ha II TTY B on; 35. On. 40 Bb1q11cnS1eT aHepr1110 cneAy10mero 

On. 4t' n.poa_epseT iI·oMep noKoneH11R· N, B cnyqae,. ecna · N. ~ N On. 41 TTY a 
m~•• . On. 49, "a ec:JIH N < .N , TO 

mu 
' ' . ,_. ; 

On, 42 nep~AaeT y~paaneHHe KOM8HAaM,'q:,opM11pye~i,1~ a' Apyr11x onepaT·opax7 

On. 43 npoaep!!eT ,' · eCTb n11 MecTo B 6noKe aanoMHHBHHll xapaKTepacTHK qacTHU, .. ' . ,, ' - . . . ·, , 

B __ cnyqae, ecna M8,CT8 H0T, OH AaeT KO,MaHAY Ha OCTaHO~KY /aTOI'O Ha npaKTHKe Re 

cnyqan_ocb/, a ecn11 .MecTo ecTb,. TO 

On. 44 aanoMl!HaeT xapaKTepHCTHKH qacTau. 

' - ' . 
On, 45 nepeAaeT ·ynpasneH11e KoMaH.ciaM; q:,opM11pyeMbIM ·a· ·Apyr11x· o'!epaTopax. 

On. 46 J!POBepReT , nycT JIii · 6noK aanOMHHaHHSI, H a cnyqae, ecmi OH ·ae nycT, 'nY· 

B On.· 49 ;. a 0CJIH'OH nycT, TO 

On. 47 
· · -. xi nY B On. 1, ecna q11cno 11cnb1TaH11ll n < n · 

. ' 

a 9CJIH n >' n TO 

. _On •. 48 neqaTaeT cneKTpbr Ha neHTY H TT,Y. a; On ,I• 

On. 49 , B_bIRHMae:r na ,6n?K_a _aanoMHHa~11ll II aaH,oc11T xapaKTepncTHKH oqepeAHOi! 

q:acTHUbl B pa6oqnll 6JIOK, OCB060>KAall aaHHMaeMoe 3TOll 'laCTHuell M0CTO H nY H 'on. 2. 

'' ' 

On.· 50 .q:,opMnpyeT On. 51; Aenall'_.er? npm;oA,HblM AllR 'cooTBeTCTBYIOutell qacTHllbl, ·, 

On. i;il. ·nonyqaeT. 3H~p,eT11qecK11e H yrnoBbre cne!(TPbI ·H TTY B On. 4~, 

'· 
x/ n = 1.000. n,ocne KaiKAoil TblC!lqH cneKTpbl BblBOAHJI.Hcb, qT06b1 MO>KHo 6r,r 

. no CJl0AIITb aa RX· .H3M0R0HHSIMH • 

.s 

,. 
,,,,)·, 
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' PeaynbTaT1,1 pac'!eTa 

1. vlHTerJJaJ!bHbl~ ceqemur. Pac'IeT Bb111dnHe11-dm1_, N 104 
,11ep;~Ha•ian°bHbtx ~-H~-:-

HoB; via HHX N '11HOHOB ;OKHHYJIH >t,llpO yrnepo,lla 003 B38HMO,lleficTBH!I, a -·N . ;_ IIHOHOB 
. nl , , , , .., ~ ef 

', Bb!WJIH H3 Sl,llpa, HC_llb!TaB :oLl_HO HJIH"Het;KO_l,lbKO y11pyru.x ·c.TOJIKHOB0HHl!· C Sl,ll0pirblMH !fYK'."" 

JIOHaMH, TTOCKOJIJ;Ky B0JIH'IHHa I'00M<:!TpH'l0CKOI'0 C0'10HHSI Si,llpa, yrnepO,lla u·. · 
· 2/ 3 -·,,···, -. -13·.· reoM, 

~ "r 2 A. • I'Ll0. r O. = 1,37.10_, CM,'. H3B0CT!la_. TO MO>KHO ,011pe,lleJIHTb IIOJIHl,10 
0 • " 

ce'Ie11HS1 B3aHMOLlel!cTB!!!I_ IIHOHOB c ·yrnepOLlOM, T·"'.• · ce'IeHHe peaKUl!H,; 

,, u. r = 1Tt·2,A2/J(1 - Nnl ) • 
·• . .•·. o ·· ,_ .. .• N-; ' 

-,'ce-ielrne _KB83H·y·11pyroro, ,• H0,llHcppaKUHOHHOI'O pacceSIHH!I IIHOIIOB. 

U• ·=,u•'·~ ,.· 
, .aef .. - ) r .... 

. l! N ,_ -.:Nn 1· ·., C0'10HH0 Hey11pyroro B3aHMO,ll0 CTBHSI 

U' = U, "(i 
/n • 

C0'10HH0 Oopa30Ba~H!I 'CTpaHHb!X 'IaCTHU_ 

I'Ll0' 'JV . IIOJIH00 'IHCJIO 
' • "' I : 8 ~ 

ro ·,K·acKaLia: H ~T.Lt. 

, u, =·u N~; . '-, __ .. , 
•. •• · t 2(:V,- NnJ) I 
CTpallljb!X 1'IaCTl!U, oopaaoBaHHb!X 

' -., .. - \ 

' PeaynhTaTbt pac'IeTa HHTerpaJibHblX ee'IeHiil! n cpaB!f0HHe c 0111,rToM. 11pHBe,llea1,1 B 

TaOJIHU0 l, 

2 , .CxeMa oo~aaoBaHHSI -:rHnepOHOB. 
, . 

, HaM·u Ob!JIH·. IIOLlpOoHo 11poaHanHaHpoeaHbt, 11pouecc1,1 oopaaoeaHnsi · H nocneLlyromero_ 

A. ~rHnePoaoB· a· s.{npe. yt"~0po.a;a· •. nP.H,. p~c~l·eTax aa'- a~e1t'Tp0Ha~-cq~T-

'HOA ~-aw'nHe B0TBHUIHl!CSI npOll0CC 11pocne,1rneancsi BiiJIOTb ,llO 5-ro· 'ri~Kone~HSI' ,' Hq cpae-, 

' . \ '•' - ~ ,- . -
,'ITO. npaKTH'I0CKH MO_>K H? .. '?rpaHH'IHBaTb7 

,,-c -. 
. H0HH0 pac'IeTHb!X 'LlaHHb!X C Ollb!THblMH noKaaano, 

I ' • • • 

C!I TO;ful[O nepBb!MH LlByMSI, HanpnMep, ,llJISI 

. ,B3aHMO)l~l!CTBHSIX, LlOJI!I;, llpHXO,ll!lllla!IC!I Ha 11epe1,1e ~Ba .~no~OJ10HHSI', pae'iia 07%. vlcxo-. 

~SI Ha_ aT·oro, Ha ,11p.ne0Lln~ol! Ha pH~. 2 ·cxeMe oopaaoeaHnSI H. Ba_aH·Mo,llel!cTB,ii!I A -rH-
, " .. ·, -,-, '·, ' 

11epoHOB. HCIIOJib30BaHbl' ,llaHHbl0 TOJibKO 110 2,- "nOKOlfeHH!IM".: rlpHB0,ll0HHbl0 Ha CXeMe llpo-_ 
. _, ", ' , , I , 

~0HTbl:~ony'IeHbl H3 ycnOBH!I. HOpMH
0

pOBKH, C,ll0JI_aHHOl! Ha, '{~CJIO A -:~Hll0p0HOB; IIOKHHyB-

mu.x SILlPO • yrnepo~a., Bee\ C0°0THO,llI0HH!I M0>KLlY- 'IIICJiaMH A -rHnepOHOB MoryT. Ob!Tb 

., ' 
•_IIOJiy'l0Hbl. llp!IMO H3 CX0!"1bl, 

. . . 
B 'IacTHOC'.1'11, · Ha ocHoBaHHH ·aTol!· cxeMLI M,OlKHO Ka'!e~_:r:·eeHHO _061,s:rcHHTb OTMe'!ae-. 

. ; . '. /5/ '. .. ' . ' . ·. ' 
llI~l!csi. B . 'cpaKT, 'ITO B ,ll"!llYJibCHOM Cll0K_Tpe A 

'. . ' 

po~ paaMblTHe e_. cTop_oey _MeHbllIIIX HMnynbcoe ·110 cpaBHeHHio c· aHanorn'IHbIM p~c_11pe,lle-

neaHeM· 113 ,r-•p B3aHMO,ttelicTBHl1, 3TOT cp~KT iie ~11on~e O'I8BHLleH. B ca,.,;oM ,llene, HM-.. . ' ' .. . ', '' -

·IIYJibCH00, p~Cllp9,llE!JI0llH9 / A. -rH11ep~HOB .113 Ka Hana· 1 LlOJllKIIO B. TO:<IHOCTII 'IIOBTOp!ITb 

pac11pe,lle~eHH0 LlJl!I . ,rp ,B3BIIMO,llellcTBHl!; A ':,"I'HllepoHM /': KaHaita ,1:ir H';' MOI'Y'f, 

cymec_Tae11ao BJIIISITb. Ha. c11eKTp Ha-aa HX ·Marioro •rncna; A -rH11epOHbl H3 · Ka Hanoa . 
'_1_·· 

9 
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' . 
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~v H ···VI MO!'YT JlSTb nHlllb. 0'18Hb Heoom;fuoll: BKna)l· B:MllI"K.yIO .'ISCTb cneKTpa,' nae-. 
,.: •. -, ' '.. • . J 

ltOnb~y Cp8JlHHil' -'iii.inynbC A - rHnepo110B <oT ,9THX KaHanoB JlOni,<eeH ObITb nHlllb ae-

MHO!'O M8Hblll8 Cp8JlH8!'0 HMnynbCS [{ · /S/ .. H ·k.. 'ISCTHU,· a ·a:r·a BenHqHHa· B"IIallJeM 
· · . ·.• : · ·, . . ,· xi · , ·. .. , • · · .. :' 
'cny'!ae paBHa ..:., 2,0 '69B/c anll OOOHX 'laCTHU • .K' HeoOnbll!OM,".•CMll!''l8HHIO HMllynbc-

HO!'O cne1tTpa MOlK8T npHB8CTH' KaH~n II ,:T.K'.i Ha~pHMep·, aBTOpbl, paoOThl '101 · OUOHH-
0 

~H ... 'IT~ npu' ynp;N?M .piiccel!HHH HM1:r'ynbC A -r-Hne~OHOB ·cymecTBeH_H? yMeHbllJS8TCll 

B nonoBHHe cnyqaim. Hal!oonbll!Hli a~n~Jl- B Mlll'KYIO'.,'ISCTb cn'eicTpa JlaeT,
1 
rio-BHJlHMOMy, 

'"' - • .. ' I . '. ' ., , .( . . , 

1taHan III . , , T.·e. polKJl9HHe A · - rnnepOHOB ,qepes BTopH'!Hhie . , '· TT• -Me30llhI, _ T .K; 
/10/ . - , . 

aanpHMep1 B no_Ka3aHo,. '!TO· HJJH· llMnynbce naJlaiomax . TT -MesoHoB 2,8 BaB/c 

MaKCHMJM HMnyn~CHO~~ .pacnpeJlen?HHll . A -r,rnepoHoB naJlaeT 11a · 600 MaB/c; B 

· H_ameM lK_e cnyqae cpeJlHHli H_Mn.ynbc BTopH'IH,hIX 'TT .:.M830HOB paB?H .1,5 BsB/c. 

J.,13 CKa3aHHO!'O llCHO, .'{TO. c~~!''l8HH8 !='Il8KTpa .• ),: -r,R~epOHOB o:r 11 - -c B3SHMQ-

)lelicTBHli no cpa1'H8HHIO. co cneKTpOM 'OT TT, - p B3SHMOJlelicTBHli .lie JlOlllKHO Oh!Tb 
' I . / . 

OOllbWHM •. 

CpaBH811H8, pacqeTHbIX .. cneK_TpOB anll A · "-ranepOHOB C 9KcnepHM8HTanbHbIMH 
. - ' . /5/ ' ' . . . . . . . ' . ' 

npOB8Jl81rn B paooTe • ilnll .npH.Mepa Ha pHC. 3 JlSII.HM~ynbCHblli Cll8KTp A, -rHne-

. · pOHOB a' naoopaTop!loli · CHCT.eMe. BepOllTH·ocTb COBilSJl8HHll paC'18THO!'O H. 9KCnepHM811Tallb' -. ' , , - . ,•. . 

HO!'O pacnp8Jl8ll8HHli .110 KpHTepHIO K.on·M~I'Opoa~-.CMHpHOB~ 
' ' ' ~ ' .. . : - . npH 5% ypOBHe 3H8'1HMOCTH, 

paaHa 93%. 

Cx~Ma oo.e.aaciaamrn K -Me3oHOB 

. AHan~!'H'l~1,1e · pac'leTht oblnH Bb1nonHeHbI Jl·nll• :i;oue~coa c. y'laCTHeM 
' I , , ' ,,. 

K · -Mesa Hoa. 

Tax· lKe, ·xait H ·.unll_ A -rnnepoHoB, Hec'MoTpll iia TO, '!TO pac'!eT Benell JlO .. 5 'noKo-

neHali',: .Jl~si 'npo,c1'.0TbI' cxeMbI y~HTbIBS~HCb TOHb,Jt~, 2 ~noKoneH.Hll'. Ha• pnc. '4 ,npnBe"

JleHa c:~eM·a np?ue~coa: ~6paaoaaHHll, H B3aMMO.il elicTBH~ /{ · ..:.Mesa HOB.· 

npHBOJlHMbI8 Ha CXE!M8 _np_OU?HTbI .ll0ll)''l:8Hbl OllllTb H3 YCHOB~ll HOpMHpCrnKH;' C)le-

naHHbli TOnbltO Ha , K -t-;1esOHbI, BbIXOJllill.lHe H3 ·llJlpa. 

C noMo'.'-lbID aHa11Hsa, aH.ano!'H'IHOI'';) npoBeAeHHoMy Jlnll . A·· -rnnepoHoB; •MO>KHo 

; noKa3aTb, .'!TO ,CMll!''18H~e. cneKTpa' .K -ME!30HOB' H3 _llJlpa yrnepOJla rio cpaBH8HH!O _co 
. ' . 

cneKTpOM oT ·TT p - ·B3aHMOJleilcTBHli JlOH>KHo ohITb HeMHO!'O 6onbW
0

HM; qeM CMllrqe-
. A ..• ··.·,.. . . ,·. . ' . . ., . . /5/ 

Hile .cneKTpa / .. -rHµepOHOB. ::ho_ cornacyeTCll C 9KCnepHM8HT8llbHbIMH )laHHhlMH 
•· . • • • • •• • •• :' • •• ! ., '", • 

C TOMH "'e Jl8~HbIMH_ cornacy10Tcll yrnoaoe: H HMnyn,bCHOe pacnpeJlen~HHB K ,:,_Me-

30HOB. 

xi. · 
Cn,!a_KTP 

TPY OT. K' -
· A "'.l'llnep~Hoa OT 

M830HOB. 

/ 

'~f 
'-~ 

qacTnu -npe.llnonaraeTCll a11anorn'IHhIM nx. cneK-, 

.10 

,, 
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, . CneKTPbl · 11 -Me30HOB H HyKnOHOB 

' -3KcnepHMeHTBnbHblX 1J:taHHhIX o cneKTpax 11 ,-Meao~oB,'H HyKnoHOB H3 11-- -c-B_aaH-

M-O.!l el!cTimll O'leHb Mario. HeKoT'Opbie OCOOeHHOCTH ~Bea.o~o-opa30B8HH'g' -B 11 -- C -aaaH-
·- ·: - . -' - , ', ' · · · - - - -- - - - , ' - / 11 ;: -: - - . -

MO.!l el!cTBHgx oea ',y'leTa p_o)K.oeHHg CTpaHHbIX_ :acTHU 'H3y'!anHCb ·_a TTpHBO)lHMbI? B 

3TOI! paooT~ cneKTpbl 
- • ' ; f ' ' 

-MeaoHoB _cornacyroTcg c .nony'leHHbIMH- HaMH· no_ pacqeTy •. Pe..; 
• • . . ! • . - . 

aynbTaThI pac'leTa cornacyroTC>I TaK )Ke _co cneKTpaM11 11 :::Me30HOB -H _HyKnOHOB, nocT-

- - pOeH_HblMH HaMH ,B, pe~ynbTaTe H3MepeHHg 'laC_TI~•- !iCnOnb30BaHHbIX B .QaHHOll paoo-r'ei Y_!:ne

pO.!lHblX _aaea.o. 
' ( .. '/ 

\- - ' - -
HaMH· Hccne.ooaanocb HaMeHeHHe yrnoahix H HMnynbCHbIX pacnpe.oeneHHi!. npH nepe-

- ', xo.oe, OT B3aHMci.oei!CTBHll·_~ HyKnOHOM K BaaHM,o_a-effCTBHHM C il.opoM_~ .Ong aToro, npoB~.O';-
' I ., . f • I , ; • r. , • , ·,, ' : , , J 

HO _cpaBHeHHe pac'leTHblX yrnOBb!X H HMnynbCHblX pacnpe.oeneHHll 77'. - -Me30HO~ H HyKno-
•• .,. : .J I/ •' \ . .- :' - - ; ' .,. • •, • 

HOB B naoopaTOpHoi! CHCTeMe C aHanorH'IHblMH aKcnepHMeHtanbHblMH pacnpe.oeneHHgMH 
1
• • ' .' 112/ ' . "' ,· ' 

.ong _B3aHMO.QellcTBHH nHOH-HyKnOH ' - '- , , 

CpaBHeHHe 77 -- Me30HHb!X xapaKTepHCTHK 

- x/· 
-~ ·Ha pHc. -5 npe.ocTaaneHO H_Mny,nbcH_oe 'p~cnpe.oen,eHHe 77 -;-MeaoHOB B ·n.c. 

H3 · pacqeTa H ,H3 77 - p aKcnepHMeHTa. Pac'leTHhdi cpe.oHHll HMnynbc' 77 -Me30HOB H3 
_., , • \ : ' _• I / •• ' \• , , 

'11- C - ,B3aHM_o.oei!cTBHi! paBeH :120 MaFi/c, a. H3 77 - p - '-aKcnepHMeHTa --, 744 MaBlc, 

' ' T.e. CM!1r<JeHHe' HMnynbcHoro cneKTpa 77 -MeaoHOB Ha_ gapa yrnepoaa ao cpaBHeHHIO 

C -77' -MeaoHaMi OT B3~HMoaei!CTBHg -C HyKn~HO; O'leHb HeB~nHKO.'. 3~~'1-HTenbHO ~eaqe --

~nHliHHe. gapa CKS3bIBaeTcg Ha yrnoawx· pacnpe.i:r,eneHH!1X . -
·1 .' , '.-

11 _,-MeaOHOB B .n.c. /pHc.6/' 

- asaKMOLteHcT·BHH, a·· 'yrno_B?M _HH~E:PB/an'e n0: OT + l _LlO + 0,8 - '. 

'HMeeTcg ea%· Bcex· f ,:TT ':-M9aoH_OB, ~o H3 ·st.apa ·a· aToT· >Ke ~HTepaan nonai:caeT T~n~KO 

_66%; 
'.', 

11' -Me30HOB, neTgWHX mia'aa·'' B HHTepaan - 1,0' - -0,8 B03pacTaeT C aon11 

3% LlO 9%. 

, _Cpe.QHSl!1 MHO)KeCTBeHHOCTb 

'ny'leHa paBHOll 

" · -MeaoHoB no pac'leTy MeTOLlOM MoHTe-Kapno no-
1 . ~-- - ' 

n_ 5,2. 
1T 

' ' ' ' /5/ 
'OueHKa no' 3KCll~pHMeHTanbHhl".' ,LlSHHbIM _ aaeT 

n, -=:5,4 , , . . 
>TaKoe· >Ke 3Ha'leHH8 cpeaHei! MHO'iKecTB8HUOCTH MQ)KUQ nony'IHTb 'Ila ,QCUOBSHHH aKcuepH-_ 

- - / ' - - /11/ ' 
M8HTa,UbHblX '.,LlSHHb!X'.Ub .•TT-C B_3BHMOfleHCTBHHM/ UOny-<reHH~M B, , eCnJI y'leCTb ·Hauu- -

q:ae ,.; rr·o -Meao~~B. ,{ 

xi· no, ycnoaHsiM pac'IeTa cneKTp opancH oT O ao 3,_q r:-aa/c, 



,.·' 

·· Cpaaaea11e ·iiyKnOHHblX · xapaKTepffCTffK ,, /', 

·-•l-1Mn)'1IbCH00 ff. yritOBOe pacnp8Ll8118HHl'I HYKIIOHOB B ll;C.' npl!BOLlSITCSI Ha pHc.·,7 ff .8. 
. . . , ·' ·_ , . . , .. , . x/ . 

, TaM )1{8 Llllll cpaBH8HffSI LlaIOTCSI ·aKcnepffMeHTMbHble cneKTpbl HYKIIOHOB 'ff3' 77 -p-B31',-

' ~MOLlellcTa;/ 131• Cp.e.ciHffll ffMnynbc· ayKnoHoB no pac•ieTy pa;,eH 777 M~a/c, ~ cpeLlHffll, 
. ', , . , . I 13 '/ "· . · · . 1 . · •· . · . , 

'HMnynbC npOTOHOB H3 3KCnepffM8HTa paBeH 1160 Manic, ,:e. .cneKTp HYKIIOHOB' ff3 

.1 ' TT .::.: C. :.:asa_ffMOLle_ll~T~ffll c~!lleCTBE:HHo' Mllr'!e ffX ~neKTpa oT. IlsauMo~ellcT~Hll : ~ff'oH-· 

Hyicnoa. 3To' 'nerKC: ~O'hl!CHl!eTcl! 'iianH'lff.eM oorib!lloro 'lffCl!a ManoaHeprff'!Hhix HYKIIOHOB, 

sosHHKWffX B 'pesynbTaTe nsaffMOLlellcTBffll · BTOpff>iHhIX qacTffU' B To~ )I{~ SILlpe. OµeHKff. · · 

·. • noK~3b1Baro~, '!TO~ itonll ~YKIIOHo~' H3 BTOpff'IHhl.X: -~saffMOLlellcTBDII ~ l!Llpe yrnepoLla coc :--
• . •. · ·. . . , , , • . I , , • 

:TaBnlleT 1)% ,. · :OT oo!llero ,,q11c11a. Bb1~eT~IO!llffX, HYKIIOHOB. 

'Ha1111qffeM 6onbwol! LlOIIH, HYKIIOHOB. OT BTopff'IHblX npouec·cos o(5'bscii~eTcll ·ff. TOT 

cpaKT': 'IT~ B 'yrnoB.OM' pacnp~Ll~lleiuiu /p~c. 8/ HYKll
1

0HQB ff3 ; ~ C /ssa~MOLle;cTBffll' filIK ' 

,• snepeLl 3Ha'!DT 81lbH~ MeHee OT'l8TllffBO Bblp~)K8H. no cpaBHeHHIO C n;KOM ~T fil{OH-HYKIIOH-,· ' ' ... : ' ' 

HhIX ·ssaHMOLlellcTBHll. 

Ha OCHOBairnH npffBeLleHHblX ·_B LlaHHOll 'paooTe .aJryMeHTOB MO)KHO CLlenaTb BhlBOLl, • . . ' . ' \. . ' 

'ITO KaCKSAHhlll •MeXaHH3M, B3aff~rn.ciellcTBIIii' He npOTffBOpe'!HT' aKcnepffM8HTMbHblM L(aHHhlM 
' ,. xx/ · 1 

\ 

Llllll nerKoro S!Llp,a, ,B 'laC_THOCTff, Llllll, yrne~?Lla ' 

)KecTKoe · ·., y -H311Y'IOHHe 

I , '. .; 
npirnHMSl! .Tenepb, '!TO KacKaLlHaSI MOLlellb· BepHa, MO:>KHO nonh!TaTbCSI Ha OCHOBaHHll 

·,. I 

peayhbTaToB pa~'l~ia HallTR cneKTP ,r0 -MeaoHoB ff oueHffTb aosMO)KHOCTb cy!lleCTBoaa,-
0 

HHS! HCTO'!HllKOB y -KBaHTOB, OTllll'IHhlX, OT TT .,-Me30HOB, 

, B n~Cll~~Hee _apeMSI O<?llbWOe ~·HHMSHHe YLlel!lleTCSI nOllCKY paLl'ffa!lllOHHhlX pacnaAOB · 

pa31!H'!Hh!X 'ISCTHU; o~pa3yl()~ffXCSI B pe3yllbTaTe' B381lMOLlellcTBHll fiffOH:-HYKIIOH 
, · . ' ' ' /15-17 / . . 

SILlP_'?' /cM., HanpHMep,•. , , /, rLle ,aTO Ll8118Ec!TC!I 

ffllff fiffOH-· 

npff 'TaKOll )Ke aHeprffff • .OnSI Toro,,·. 

'ITOOhl Bb!Llel!HTb 
I • • 0 .. ~ 

,Llopo11HHTe11bHb!e HCT~'IH}I_KH y :-KB8HTOB, T.e.,OTIIH'!Hble OT' TT, ,,-M830~ 

HOB, H·eooxo·LlHMo H3 cyMMapHOfO cneKTpa Y - KBaHTOB, nony'leHHoro _Ha Onb!Te, B'ill'leCTb ' 

/ ¢QHoBwll cneKTP y -KBaHTOB oT pacnaLla TT _o-+ , 2y,·: c a-roll nenbro Ohm BhlnonHeH pac'-

_'leT v · ·.::.cneKTPO~ ~T · pacnaLla ir O -M~30HOB Llllll .onpeaeneHHhIX 'vrno.1u,~J( llllTl!.DBano.a. 
/, \. _'·. ,__ ' 

J(/ . , ' , . ' ,· . . ' 
naHHyc. )KeaeBcKal! · KOHcpepem1HS1- no, cpH3HKe Bb!COKHX · aHeprul! }962 r. cTp •. 617. · 

.CneKTp 'LlaeTCll B HHT8pBa11e OT 0,2 ,raa/c LlO 2,0 ,ras/c B_'coo.TB~TCTBHH, C '_Ll8Hllh!MH /pa-">. 
00Thl/l3 /. ,,·· : 

xx/B ~aooTe. /14/.aa oca~se: aaamrna asaHMOLlellcTBHII' ,;-:. llLlpO npH 7,3 .ras/c 
''l,'aK>!(e ,-CLlenaH BhlBOLl O cnpase.umrnocTH ,KacK'aLlH'ott TeOpffH. 3TO 3aKIIJO'l9HHe nOLlTB.ep:>K-

'• ,. 

Ll{l8TCSI H B H8LlSBHc;> IlOSIBHBWellCll paooTe /11/. . 

i 

12_ 

;..', 

'\• 
,.· 

·f 

--,.· 

·, J l • 

. A·,<,· 

; 



'HaMH Bbl'IHCneHO ,cpe_nHee q)';ic~o' ~- -),,e3_0HOB, n~Hxon'simHXC
0

ll Ha onHO He~npyioe 
''" . ·: .,-

1B3aHMonel!CTBll8 ·1T • .-Me30Ha C yrneponoM; ·nO~Y.'l8!j-HX '~H~pl'eT_H'lecirna CrI8KTp H yrno-: 

BOE! 'pacnpeaeneHH8 •. 
. ' 

·• 8HepreTH'18CK~e clfeKTpbi. ,re-M830HOB t:tns rI!ITH. yrl\OBbIX HHTepaanoa B naoopaTop-:. 

~ol! 'cJ!C
0

TeMe np11aene~·bI Ha_ ·p11c. O. 11on'lepKH'eM·;· ·'IT~ .. MbI He ncn·o~baoaan.H_ 3necb cTa-
•. ' . • . .i·,' • '. . ',' -'·:: .' ' i . '.·. i ·,· ' .·.• ' 

:X:HCTll'18CKYIO. T80pll!O. 'MHO:>K8CTB8HHOro o6pa30BaHllll 'qacTHU, fl09TOMY paCC'IHTaHHbl8 CrI8KT-' . .' 
,, - " . . . 

1T .'-Me30HOB'H8 IICKa:>K8HbI ne~eKTaMII, nplicymHl,~11 ·a~ol! :reop_J11. •, 
. <' ·-

pbI, 

' 015pa30BaHHbI~ B pe3ynbTaTe BHyTpHs_n4i!pH_oro, K~CKan:1, · ir0, -~e30°Hbl: IICrI~TbiBa!OT ' 

·· 15wc:Tpi,ia pacnan Ha y -KBaHTbI; EcnH, npeHeope'lb ·. y ,H3nyqeHHeM c aHepr11ell 

M8H~lll~ 0,2 .'rsa/' T·.e: JI. -KBaHTaMH, 11cnycKa?MhIMH imn G_onbUJH_MH. yrna~rn K _Han:-. \. 
. paBneHl!IO na11:>K8Hllll ,r

0 
• -M830HOB, .To· 9H8IJ:8Tll'l9CKHil· cneKTp :>KeCTKOro .. y -113ny_qe- .. : 

·; Hllll. ,l:1 (.x, cos 0) B H8KOTOpOM yriioB,OM IIHTepaane ·I':,. Cos0 . OKOrIO Hanpa!3n8Hllll Cose 

.. a.·11.c." Mo:>KeT ObITb Bb!palKeH qepe3 ·cooTaeTCTBy10m11l! cneKTp. ,,. .-..:ie3o'11oa a aToM 
. . . . . ,: ·. . .· ... /18/•. 

lKe yrn,oaoM ~HTepaane · f 1r ( p~ cos0) nocpencTBOM cooTHonieHHll · · 
f! mai: ," , f d '•, 

·F. (k,Cos0) = .l_n(C~s0) (J,r(p,.Cos0) __ P_ 
•y . ·,J k - ' • V~2f:µ2 

fa:•~ (p, 2ose )dp 
0 • 1T 

rne 

1 

'n ( cos0 J- ,cpeniiee., 'IHcno rI!iOHOB, npuxonsm11xcs Ha onHo neynpyroe asa11M_onel!cTa11e 

1T •-M830Ha C yrn,eponoM B yrno'aoM IIHTepB~rie -I':,. Cos0· .OKono Ha'npaBm!Hllll Cos 0 i 

µ_ -Macca .rIIIOHll; 

naHHbIM. HanpaBrI8H1!8M 

HanpaaneH1111 • 

p -MaKc11ManbHb18 11Mnyni,c 
,max · 

Cos 0\ 'l( . - _ait<:iprHll y 

I ~ I () ( : • 

B CrI8KTp~ . 1T • -Me30HOB non· 3a-.. 

- KBaHTa, HcnymeHHOro'l3 .TOM :>Ke 

. Bcinee 'ynot5Ho,, 0.ttHaKo, nonb30BaTbC~ HHTerpa~bHbIMII CrICKTpaMH, KOTOpbl8 na10T 

'1Hcn9 ,Y :_KB.aHTO~ ;c' ,9H8prHe:i!•, OOnblllei! H8KOTOporo 3Ha'leHHll , _H3ny'leHHblX B 

. HanpaaneH1111 cos'0 .. a yrnoaoM · HHTepaane llCos0 11 np11x?ns1;1111xcs Ha· onHo Heynpyro
1
e 

:..Me3oHa c: yrn,eponoM P . . . 
0 

•• 

'rc,,,,_cos0) (UF (k,Cos0)dk • 

B3al!MOnellcTBll8 1T 

• ·• . ,' . <,) • y ,. . . ,' 
/ _.8TI! .. c~eKTpbI. np11aene~bl Ha . pHc. 10: . 4TO~bl 15 bIT1;' yaepeHHbl'.:'11 B npaB_llribH?CTII nony'leH-

' HbIX • sHepreTH'leCKHX cneKTpoa,· Mb! cpailHHnll pe3yribTaTbI pac'leTa nns yrnoaoro HHTepaa

.n~- Cos.0 =· 1,0.:0,s C COOTBeTCT~YIOlllllMH 8Kcnep11MeHTaribHblMII naHHbIMII .. /1·5.:. 111:. . . ~. . ' •' 

.-1 • CT'eneHb eornac11s· pac'leTa II on_bITa nns ·aToro yrnoaoro .HHTepaana . MOlKHo a11neTb 113 

p11c. u: .Lln~ npyri1x yrnoa~1:X ·11uTepaaiI~a o'leH~ 6e~;a~ cTaTHCTHKa aK;nep11MeHTa
0

, i 
• l - ' ' , ' 

CO:>KaneHa!O, 'He rI03BOnS!e~ Bbinon'~11T'b TaKHe cpaBH8HIISI. On~aKO !!3 .conoi::TaB'.1eHHll yr,.,. 
, ' : ~ ,/ • (,/.:) I / • 

nOBbIX p·acnpeneneH~l!: y -KBaHTOB; ripHBeneHHbIX Ha pHC. 12, MO:>KHO .Blln8Tb, 'ITO. 

ecn11 .l!CTO'IHIIKII 

cyMMapHbill BKna.ci B 'll!Cno y. :-KB8HTO~, Haon10.nirnMb!X H1i.' OrIJ,ITe, O'ISHb 'i:,tan; 

B, 3aKrIIO'l8Hl!e 'aBTOp~l BUpa,lKaIOT rnyOOKYIO' onaronapHOCTb _B.H. ·neHe_ay 3a. no

MOlllb. B ,P!IOOTe, _B.C. BapameHJioay,: KH,M X11 0 l-1Hy, E.1-:1. · Kna.!lHIIUKoi!, A.,A.Ky3Heuoay, 

l 



:M.11. noaropeUKOMY, E.c.:coKOIIOi~il. M.vf. Conoab8BY"H B.H •. CTp81lbU~By aaueJ.,:-. 
" • ' ' - .c - _, ·, ' ' ,J . :, ' . ~ ' - ' ' ; 

Hbie' COB0Tbl H 3SM8'1SHH!I H E.n. )KHLlKOBy, H.H. roaopyHy a-r;A. OCOCKOBY aa· no-
MOlllb B ripoB8!10H~l1 Bbl'l~C/18HHli. . . . - . , . , 

) ( 

i·. 
Ta611Hua..J 

_I_ 

·cpaBH8HH0 aKcii~pHMeHTa,;1>11blx· ce'leHHli 'peaKUHli c ce'leHHSIMH, 
: pac'leTa no Me_TOLlY, Mo11Te_;,Kap110 . 

nony'leHHbIMH 'aa -' 

Pac'!eTHoe 3KcnepHM8HT8HbH08 
3HS'l9HH9 3H8'10HH8 , 

~M6;/ ' IM6./ 

<,· 216 ;250 !- 20171 
, 
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23,9 

. 192 ,•, 197 + 1
171

-
a.In I . - , 

. a· .. . 18,_1' · .. 16,2 + 2,/51 
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p a c. 2. CxeMa oopaaoBaHlrn R aaaHMoi:teilcT-BRsi A'. -rRnepoHoB ·a sii:tpe_ yrnepoi:ta. 
f • ,.· : • 
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p H ,C •. 3; -CpaBH8HH8 9KCII8pHM8H'l'allbHO!"O /crrnowHaSI KpHB!lSII. H paC'l8THOl"O, /11yHKTHp/ 
CII8KTpOB, a· naoopaTOpHOi! CHCT8M8 A -rHnepOHOB H3 sii:i:pa yr'nepoi:i:a. -
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P H c. 4; CxeMa oopa:;oBaHHiI H B38HMOi:tellcTBHH . K -Me30HOB. 

% 
2D 

18 

16 

Iii 

12 

10 

B 

ti 

· .. Ii 

2 
o· 

p H C. 5. 

0.2 qi/ qti qs. 

v!MnynbCHbie pacnpei:teneHHH " 

CnnowHaH llHHHH OTHOCHTCH It 

cTBHll /a11:cnepHMeHTI; · nyHKTHp 

i:tel!cTBHll /pacqe-r/. 

n,8 
pc 

-Me30HOB B naoop_~TOpHOll CHCTeMe. 

" -Me3.0H8M OT " -· p -B38HMOi:tell-

- It "· -Me30R8M OT " - C :.B38HMO-
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l1MnyJtbCHb!e pacnpe.oeneHH>I HYK/10110B B na6opaTopaoll CHCTeMe. 
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