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1 • B B e n e' n n e 

+ I I 
l{ -p - aaanMoneficTBrie rrpn oonbwnx aneprnsiK· no nenaanero apeMe>m nnTencna-. 

no nccnenoaanocb ao Mnornx naoopaTopnSix,. H B nacToSiwee apeMSI roToBstTcst HOBbie 

- /1 /' 
axcrrepnMeHTbi • 

Onnaxo, xax a TO xopowo naaecTIIO, M bi no c11x rrop ne pacrronaraeM TO"! noll TeopR-
1 

eli, orrncbiBarowefi aToT THII aaanMonel\cTBHll B ool!acTn oonbwnx aneprnll. Bonee Toro~ 

· e~nn M bi aaxoTHM rrponaaecTn TeopeTn'lecxnfi all anna OObi'IHbiM crrocoooM, Mbi non>KIIbi 

oyneM IIpHIIliTb B paC'IeT BCe pe30H8HCbi B npoMelKyTO"'flbiX COCTOl!HllliX, •KOTOpbie naroT 
,· 

TO >Ke CllMOe KOfle"'f!Oe COCTOliHHe; 3TOT ¢aKT ewe OOIIbWe YCIIO>KHSieT CRTYllllHIO. 

,llnst Toro, 'ITOObi rrony"'HTb rrpenaapnTenbnoe onil:canne l{ +- p - aaanMonellcTBnll · 

rrpn· OOIIbWliX aneprl':ll~, Mbi liCIIOIIb3yeM llpHHannelKarUyro c:t>epMR/
2 / CTllTRCTR"'ecKyiO MO­

nenb MHO>KeCTBennoro pomnenRSI'·. "'llCTRII. ·SbiiiH 1IpOH3BeneHbi Bbi'IHC'neHH!I paa~~'lllb!X ¢R-

SR'IeCKHX xapaxTepni::Tnx nnSI K+ -p CTOIIKHOBenRi! rrpn KI!HeTn"'ecxofi aneprnR f{ +-Me-

aonoa, paanoll 1,3 .R 5 Baa. UepronrocoM nenaano nonyqenbt ynooHbte ¢opMyrrbi nn11 nao­

Tonn"'eCKRX aecoa p *, nng. cnyqag, xorna ¢nxcnpoaaHbi aapSinbi qacTnn a KO!Ie'IHOM 

COCTOSIIIIIR; 3TH ¢opM;~li II03BOII!IIOT IIpOH3BeCT~ 38p!lnOBbill 81181IH3/
3 /. B Bbi"'RCIIeHH!IX 

y'IRTbiBlli]OCb 0 peaonanco!'l xaaaaqacTnn, a ,aMenno~ fi* 
I) w l{* R j{* • 3TH peao~aHCbl TpllKTYIOTCll 

• A * E.k ' p 

xax •IacTHUbi c MaccaMa M. , 
l 

\ CIIRHO~ a i R R30CIIR!i8MR r, T 21 I i ~ 1' ••• ' 0/. Y'leT ~cex rrpoMe>KyTO'IHblX 

COCTORHRI\ C pe30H8HCHbiMR KB83R'I8CTRUaMR 0 KOTOpbte COCTllBR!IIOT TO >Ke CllMOe KOHe'I­

HOe COCTOSIHHe,' nooaBI!!IeT MHOrO 38Tpynne1Utl\ B Bbi'IHCII91IH!IX crreKTpOB KHH9TH"'eCKOl\ 

aneprnn orrpenene!IHbiX qacTnn. 

PaccMOTpnM nn11 rrpnMep~ cnenyromyro peaxnaro: 

+ + . *++ 0 0 + + _, 0 K + p .. K + N + p + w tr'+ K + p + 3rr + Jrr + rr 
/1/ 

Bbipamenne. nn11 crreKTpa xnHeTn'lecxol\ anepran 

,. aan:: 
" 

-Me30HOB ,B 3TOI\ peaKUHII HMeeT· 

' ~ 
W = 4rr(T 2+2T m) p (T I 

N 1T 11 1T N•l TT 
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nepBbtli ••IneH .ttae~ BKUa.t( B cneKTp KHHeTH'IeCKOli aHeprHH HS peaKHH!il 6es peSOHaHCHblX 

KBas~qacTHu. BTopoll qneu _r;;aeT BKna.tt .oT 1T -MeSOHOB; BOSHHK8!0UlHX lilS pacna.tta 

.tlBYX,'IaCT!il~HblX pesoHaHCOB N * II p • ¢>yHKUHSI A ( y,·m,) np,e.ttcTaBnHeT .. co6oli 

cneKTP KHHeTHitecKoli aueprnH y pesonauca THna • r • c Maccoli m, • 3Ta cjJynK-

UHSI Mo>KeT 6btTb Bbt'IHcnena nn.tto6uo ,ToMy, KaK' BI;>t'IHcnsieTcH. cjJyHKUHH p ( T ) 121 • 
N•l 'IT 

TpeTHii qneu .ttaeT BKna.tt oT' IT -MesonoB HS pacna.tta pesouancHbtX KBaSH'IaCTHn w 

lillllil .·'1 • B. aToM HHTerpa,ne cPY.HKU.H~ N w ( TIT' < ,l npe.ttCTaBnsieT ·C06oli CHeKTp KH-'-

HeTH'IeCKOll SHeprlilH ·IT - MeSOHOB, BOSHHKa!OlltHX Hplil pacnaJJ.e W '-qacTHU, KOI'.tta 

OCTa!OutHeCSI .t(Ba 

. I 

IT -MeSOHa HMe!OT "acjlcjJeKTHBHY!O· Macey •, paBHY!O '< • ¢>yHKUHSI 

·PIT ( '< , 
. /4/ 

JJ.aeT · 'acjJcjleKT,HBHY!O Macey• cne~Tpa m ,m 
,W IT 

2. Pes y·n b T a T_bl 

Ha rpacjJHKax 1-4 Hao6pa)KeHbt cneKTpbi KHHeTH'IecKHX aueprlii! lipOTOHOB, A 
+ 

l{- p ~~H 
, 

'IaCTHH, I. K -MeSOHOB, BOSHHKa!OUlHX B CTOUKHOBeHHSIX -qacTHn H 
.· : 

aneprHH 5 Baa. Ha aepxHHX KpHBbtX Hso6pa>Keubl cneKTpbt KHHeTH'IeCKHX aneprHii pac-

CMOTp~HHblX 'JaCTHU C y'IeTOM pesOHaHCOB KBaSH'IaCTHU, ua· HH>KliHX - 6e3 y'IeTa peso-· 
' - . 

Ha.ucoa. B~e aepxu11e: cneKTpbt uopMHpoaani>t jK 1 I. Ha STHX KilHBbiX ·BHJJ.HO, 'ITO yqe; 

peSOHaHCOB Bbl~btBaeT 06bt'IHO c.z:iBHI' MaKCHMyMa; He .HSMeHSISI HpH STOM CyuteCTBeHHO 

cjJOpMbl cneKTpa. KpOMe TOI'O, MO>KHO SaMeTHTb, 'ITO BKUa.t( OT peaK-UHii C peSOHaHCaMJil 

K~aSH'IaCTHU, HaH~HMep, '.t(USI 'I8CTHU 

BKnab. O,T peaKuHli 6es pesoliaHCOB, 
.... ". .... 

A H I. , HO'IT!il B weCTb paS npeBbiWaeT 

H a' rpacpHKaX .5 ll 6 HS06pa>KeH cneKTp Kl'!HeTH'IeCKOii, aHepriiH IT -Me30HOB, KpH- '. 

Ball 3 H8 . rp~cj:lHKe 5 .ttaeT HOUH btii Crl9KTp IT -M:esouoa oT Be ex' peaKuHii;' KpHBa!l 1• 

.ttaeT BKJJ8.t( OT peaKU!illi _6es pe30H8HCOB, a KpHBa!l 2 npeJJ.CTa~U!IeT co6oi! . , BKUa.t(, ,JJ.aBa-' . 

9Mblli TpeX'I8CTH'IHblMH peSOHaHC8Miil 'I lil "'· 

Mo>KHO saMeTHTb, 'ITO y'IeT pesonaacoa BbtSbtBaeT c.ttBI!r MaKCHMyMoB H 'ITO BKnaJJ. 
~J - •• .': ., ,, 

OT peaKuHli C pe30HaHCal'.IH KBaSH'I8CTiilU BO MHOI'O pa3 npeBOCXO.tlHT BKlla.t( OT 'peai<u~li . 

6es ·p9SOHaHCOB; 

• .0nH llY'I,Weii Hllll!OCTpauH!il !ta rpacj:lHKe 6 UOKa3aH BKna.tt OT paailii'IHblX .ttBYX'I8CTH'I- · 
\ I , . ' . .. :t, 

HbtX pe'aouancoB. KpnBa!l' 1 .ttaeT BKna.tt OT peaitunli c KBaSH'IacTHUeii N , ·KpHBil.ll 2 

N'* H OT, peaKUHii, BKll!O'Ia!OWHX .ttByxnHMeaou-·' 
' ' , 

3 .ttaeT BKll8.tl OT ,npe.ttbl.tlYllllilX pesoHaHCOB H 0~ 
npeacT~BnHeT co6ott BKna.tt oT peaKuHii c 

awe pesoHaHCbt 'p H ' •• KpHBaSI 

peaKuHli' .c pesouancaMH . K * . _BKna.tt oT peaKUHli; c peaonancaMH, >.* . I,* II if' 
· HMeeT · aenH'IHHy,' Ha uecKOllbKO nopH.ttKOB MeHblllY!O, TaK 'ITO KPIIBY!O .3 MO>KHO. paccMaTpH- ,· 

' • • "J ; - • 

Bll,Tb ·KaK BKllS.tl• OT BCeX peaKuHii, BKll!O'ISSI .tlBYX'IaCTH'IHbte p~SOHaHCbl, 

EcnH cpaBHHTb KpliBY!O 3 Ha rpacjJHKe 6 C KpllBblMll, 1 ll 2 118 rpacjJHKe 5,- TO Bll.tlHO, 
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. oiro1 BKna~ OT peaKUIIM C ·.llBy){'laCTII 'Ill hiM II' pe30HaHcaMII BO MHO!'O. pa3. upeBOCXO.lllfT 

BKlia.ll OT peaKUHII 093 pe3<;>HaH~OB If C Tp9X'IaCTII'IHb!Mif p930HaHC~Mif 

rpaciJIIKII 7 }I 8 .naroT 3aBIICIIMOCTb fP9.llH91'0 'IIICU8 BCeX •IaCTHU, 3apH>~eHHh!X 

'laCTIIU H 3apH)l{9HilbiX 7T .'-Me30HOB OT 3HeprHH • .[lnll cpaBH9HH,11 Ha rpaciJHKe 9 .naeTCll 

3aBIICHMOCTb <_n 5 (E).= C E.\iol nony•reHHa_i' ,<PepMn B ero TepMOllHH8MH'I9CKOM aapHaHTe_ 

cTaTHCTH'IecKo·ii TeopHn
151 

M hi- BH.UHM, 'ITO. npn paccMoTpeHHhiX. a~eprnax ··yaenn'leHne 

MH~'l(9CTB9HHOCTH OTUH'IHO- OT Yl',9UH'I9HHll, YCTaHOBU9HHOr''? ¢epMH, 6on'ee TOrO, KaK 

c_ne.noaano O)l{H.naTb, 'OTKnOHeHHll eme OOfibW9 .nrill M9HblllHX 3HeprnJi. 

.naer 3aB.I\CHMOCTb cpe.nuero 'IHcna K -Me3oHOB oT sHeprnn. ller-

KO 3aMeTHTb, 'ITO cpe.nHee ''IHCUO [[" -M930110B 'UpH paCCMOTpeHHhiX 3HeprHllX CKOpee 

Mario; HecMoTpH Ha To, 'ITo oHo OhiCTpo ao3'pacTaeT c aHeprnell. Manoe KOUH'Iecrao 

I I 

' ' , \ ~ I 

\,- •f( . -Me30HOB cne.ny~T H3 C0Xp8H91!HI1 CTpaHHOCTH, 06H3allllh!9 COXp8H9HHIO CTpaHHOCTH 

, .. 
I 

K -Me30llhi MoryT B03HIIKHYTb TOUbKO c .ll':'YMll K -Me3oHaMH, no -upn 's'rnx 3Hep-
\ 

rnHx ciJa30Bblll ol5beM .una peaKunll c rpeMH K -Me30HaMn 15y.neT Man. no.noonoe 3a-

Me'laHne OT!IOCIITCH Ta~)l{e K po)l{.neHniO, rnu~poHOB /eM. pnc. 10 I. 
', 

B uocneflHe,ll Tal5nnue .naercR 3aBI1CHMOCTb oTaoweHnR 3Be3ri. or sHeprnn. 

I • 
M hi. t5naro.napaM B.C. SapaweHKOBa 3a uone3aoe ol5cy)l{.neHHe n coa·erbr. 
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Ta6nHua 
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' ~.z ' : . ~" .= 56 ' + 

. ' 

I . 1 . : a, 16 : 0 f' .. 

3 f : '~ 8 ; ~2 : 

' ' 

5 1 . : 1,6 : 2. 
'. 
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