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. ' B · pa6oTax · /J..:3/ 'iip~~no>Kei uaT~p'~epeadtmaabtfi Me;_ 

:ron H3MepeHHSI IIIHpHHbi pe3QHl:\HCOB .;.; anpoHHbiX I 1•2/aiiHh_ 

MepHbiX /3/. Oa npnMeHHM ·anSI peaoaaacoa; KOTopbte 
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w(y) "" J + (5) J + y 2 

3To D03BOnseT H3MepHTb lliHPHHY pe30HaHCa MeTo

AOM, OTnH'IHhiM OT cymeCTBYIOIIlHX. 

Ha ODbiTe HHTep$epeHilHOHHblii MeTOll DOKa He DpHMe

HBnCBi He_BCHa ero CBeTOCHna H HeKOTOphle llpyrHe oco-

6eHHOCTH. M:r:.1 pewHnH nposepHTb npHrOllHOCTb MeTOAa 

-B-:--.Tfl!.C:.JleHHO_fd-=aKCD_epHMeHT_eo::::-c::::-.:::::: ______ _ 

C aTOit uem.IO Mhl ripOMOllenHpOsanH HeKOTopyiO TH

DH'IHyiO B006pa1KaeMYIO SAepHyiO peaKUHIO THDa { l ) 1 B3BB 

MaCCbl "'aCTHU cnellyioiilHMH: m a = m I = m 2 = 1 rae, m b = 

12 rae, m R = 1.2,001 ras, ·- m 3 = 11 ras H WHPHHY pe-

30HaHCa r R = 0,01 Mas. KHHeTH"'eCKaB aaeprHB T .. 

6:r:.tna Sbi6paHa C TaKHM paC"'eTOM1 "'T06bi KBallpaT {2) 

6:r:.tn S UeHTpe _ $Hrypb1 nanHUa peaKilHH { 1) - {a TO HaCTy-
- -

nano DpH Ta = 2 Mas). Ha~eHelme T a Ha :!;.0,1 Mas 

DepeMemano $Hrypy nanHUa TaK, 'ITO OHa nepeCeKana 

KBaApaT DO AHaroHanH, OTCeKaB OT Hero nonOBHHy. ilpH 

T a = 1,9 Mas KaK paa BbiDOnHsnHCb ycnOBHB {2) H {3). 

Bee pacnall:r:.I npeAnonaranHCb H3oTponHhiMH • 

ilpHSeAeM peaym.TaTbl MOl:(enHpOBaHHB. 

1. llpe1KAe scero- Mhi y6eAHnHCb 1 'iTO npH ycnosHBX 

{2) 1 (3) DOny"'aeTCB HHTepcl>epeHUHOHHhlii MaKCHMYMo 

CneKTp BenH"'HHhl y DOKa3aH Ha pHCo 1-1 {Ha CTaTHCTH

Ke s 30.000 co6:r:.ITHA). B:r:.rrionaseTcs cooTHoweHHe CHr

aan: cl>oa = 2:1", xapaKTepHoe Ans HHTep$epeHUHOHHhiX 
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PHc.- 1-1. CiieKTp senH"'HHhi y = 

nepece"'eHHSI- peaoHaiicHi:.Ix · nonoc 
llHTCB Ha_ KpatO clJHrypbi nanHua. 

2- 2 
mJ3 m23 -

2 r • 06naCTb 
mR R 

{KBaApaT' {2)) HaXo-

."• 

->~ ' 

Y-:-
PHc. 1-la. CneKTp y· • Cny"'aA, KOrAa mHpHHa peaoaaa
ca DpHMepHO pasHa WHpHHe clJHrypbi . nanHUa, 
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pe30H8HCHbiX nHKOB ( CM. ( 5} } • '·JTo6bi M8KCHMyM XOpo

UD BbiilemmcR Ha !floHoaoM nnaTo, pe3oHaHc non:w:eH 6biTb 

ropa31lO y:w:e, He:menu npoTS~:w:eHHOCTb J <f!Hrypbi .llanH

na. TaK, npH r R = 0,1 Msa KHHeMaTH'ieCKHe rpaHHUbl 

aenH'iHHbi y . Ha <flurype · .llanuua HeMHOr'HM wupe pe3o

HaHca (pHCo 1-1a); 9TO ycnO:W:H.SieT .H3MepeHHe r.R * o 

(Y HeRnepHbiX pe30H8HCOB CHTy8UHSI r R = J He B03HH-

KaeT). 

2. npH pacqe,Te B /J-J/ BCSI'ieCKH 9KcnnyaTHpOB8nOCb 

ycnosue (S), 6naronapR KoTopoMy To:w:i:tecTaeHHbie qacTH-
... ... 

Ilbl npH06peTanH 6nH3KHe HMnynbCbl P1 = P 2 i 9TO, 

B. CBOIO oqepellb, rapaHTHpOBano, 'iTO K8KOB8 6bi HH 6bin8 

llHH8MHK8 peaKUHH (1) 1 9TO HHK8K He CKa:W:eTCSI H8 <flopMe 

cneKTpa (5). OnHaKo HHorna llHHaMHKa peaKUHH (I) Ta

Koaa, 'iTO BbmonHeHHR 38KOHa. (5) MO:W:HO O:W:Hil8Tb H. npH .. ... 
60JlbWHX .OTKnOHeHHSIX p J OT P 2 o l.JTo6bi npoaepHTb Ha-

nH'iHe HHTep<flepeHUHOHHOr'O nHKa B T8KOM pe:W:HMe pa6o

Tbi, Mbi B3RnH T a = 2 .Msa, 'iTO· o6ecnequno nonanaHHe 

KaanpaTa (2) a neHTp rpurypbi . .llanuua. 11HTep<flepeHUHOH

HbiA M8KCHMYM lln.SI 9TOI'() cnyqag noKa3aH Ha pHCo 1-2. 

3. B pa6oTe /J/ OT~e~eHO, 'iTO lln.SI HafSniOJleHHSI HH

Tep<flepeHilHOHHOr'O MaKcHM)rMa ·He o6SI3aTen&Ho ycpenHRTb 

pe3yn&TaTbi Ha6niOneHHA no WHPHHe pe3oHaHca npu lPHK

CHpoaaHHOM T a , KSK sTo nenanoc& Bbiwe. BMecTo sTo-

* Ho He nenaeT STO H3MepeHHe HeB03MO:W:HbiM; nnR 
OnpeneneHHSI r R BC9r'll8 MO:W:HO ynoTpe6HTb MeTOil M8K
CHMyM8 npaanonono6HR. 
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PHc. 1-2. CneKrp y • Pe3oHaHCHbie nonoCbi nepeceKaiOT
CR _a .ueHTp_e <f!Hrypbi .llanHua. 

y 

FHc. 1-S •. CneKrp y llUSI cnyqag, KOr'llB BapbHpyeTCSI 
KHH9TH'i9CK8SI 9Hepr'HSI HaneTaiOIIIeii 'i8CTHllbi, 
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I'O MO:>KHO aapbnpoaaTb Ha'ianbHYIO 9H9PI'HIO T a TaK, ':ITo-

6bi KBat:tpaT (2) npo6eran. KaKy~TO 'iSCTb qJHrypbl llannua. 
/, 

TaKoii pe:>KHM aa6nroaeHHH HH,Tep!Pepeaunn o':IeHb yao6ea, 

TaK KaK CHH:>KaeT Tpe6oaaHn:.si'i ,K nepBH'iHOMY ny':IKY. 

lleiicTBHTenbHO, aapbnpyH · T~ .a HHTepaane 1, 9_-:2, 1 Maa 

(npn 9TOM KBat:tpaT (2r:hpo6e~~jf Btk>_:'clJnrypy nann-
:~.,·.. • .. • •••• ' '1;.,~ :.~· '. :_- - ··- :. ' ... 

ua) 1 Mbl y6et:tHnHCb 1 qTQ Cn_eK,Tp' Y He ·H~MeHnncSI; nHK 

npn y = 0 o~~~aan~H ~o-ripe2Kae¥)r·· · Sica6_:;J>I~a:>KeHHbiM 
- . . .• ·::. -~·· -:r-, • 

(puc. 1-3). -~ 

Bo acex qn:cneHHbiX aKcnepn:MeHTax 1-3 caeToc1ma 

~TO A a ·acTaaanacb . BbiCOKOH: AO 10-20% BC9X pe30H8HC

HbiX co6I>ITnii nonaaano a o6nacTb n:HTep!Pepeaulioaiioro 

MaKCHMYMa. 
not:iTaepannocb eme oaao npeacKasaane pa6oTI>I /J I : 

OTCYTCTBHe nn:Ka B cneKTpe aenn:':IHHhl 

X = ( m ~ + m :J- 2m ! } /2m R r R 1 

'ibH nHHHH ypoBHH nepneHAH.KYl,ISipHbl nHHHH~ ypOBHH aenH'iH

Hbl y ; ycpeaH:eane · no. x ·.·•• ; co6cTaeaao--r6~op'si~ · 'n o6ecne-
. . .. . ;·· _; J' ... · . _, ._ ..... _ ~.::~~ ;·. -... 

':IHBaeT nn:K a ~cneK~p·e ; y. · .c.qneKTP . x .a~,:ace~ cnyqaSIX 

6bin nnOCKHM ··(JM. p~~., 2) • ;; ,f;i . • 
Bo acex onncaHHbiX BbiWe aKcnepn:MeHTax peannsoaa

nacb " 4TT - reoMeTpHH", xapaKTepHaH anSI aKcnepnMeH-
. ' . 

TOB B KaMepax. 0A}:iaKO npet:tnO':ITHTenbH':le 6bUia 6!,1 aneK-

TpOHHaH M9TOAHKa, npH KOTOpOH C'i9T':IHKH A9T9KTHpyiOT 

TO:>KJ:t9CTB9HHBI9 'i8CTHUbl 1 H3M9p5IH HX 9Hepi'HH H yi'nbi Bbi

neTa. 11t:teH "HHTep!PepoMeTpa H9AOCTaiOIUHX Mace' BbiCKS- ·, 

saaa a pa6oTe 121 • 

'8 

Puc. 2. CneKTP aenH'iHHbl 

2 2 '2 
m + m -2m 

JJ 23 R 

2mRf R 
:If•-=-

llnH MOt:tennpoaaHHH_ aa6mo~eHHH ·HHTep!llepeHUHH npH 

noMomn c':IeT':IHKoa ·Mbi aocnonbsoaanncb nporpaMMoif 

FOWL 0 M I 4 I Ponb t:teTeKTopoa ncnonHMH wapn-

KH AHaMeTpOM 1 CM 1 p~3MeiUeHHbie B. 1 M OT· MHW9HH •. 

4. B qucneHHOM 9Kcnepn:MeHTe Ng 4 perncTpnpoaanncb 

ysKne napbi ·To:>Kt:teCTBeHHbiX ':IaCTHU. lleTeKTopbi noMema-
o 

nncb annoTHyro apyr K apyry noa yrnoM 90 K ocn nyq-

Ka. KnHeTH'ieCKaSI 9Hepi'H5I 1 a'' aapbnpoaanacb B HHTepaa

ne 1,9-2,1 Maa paaHoMepHo. 

B t:teTeKTOpbl .( c npOH3B9A9HH9M TeneCHbiX yrnoa w-8 ) 

nonaaana 5,5·1o-11 ':IaCTb a~ex qacTnu, ·ns HHX a o6nacTb 

nn:Ka - 28%. 
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5. B .npyroM qncneHH()M sKcnepnMeHTe C'leT'lliKli 6bmn 
! ~~ ·- -

HacTpoeHbi Ha umpoKne c~~Me"fpli'lHbie naphi To:lK.necTaeH-

HhiX qacTnu. CnMMeTpn~H~Si:::~e-clMerpng rapaHTnpoaana He-
~ . ~. ~- : . . : -

38BliCliMOCTb cneKTpa y •(J.T JlliH,aMliKli peeKUliH, JleTeKTOpbl; 
. '< ~:-: .. 0-- ;i~_:-~. . 

paaMeruanncb no.n yrnqM -~?: :K:ocn ny'lKa a o.nHofi nnoc~ 
.. r:....-: -·····; -- . .:%.~ -·:·- : . .;. •- - ---. 

Kocrn, no paaHhie cTopoa'~~···~n'Y.:<iKa. '-JTo6bi qacTHUbi nona--
; . . ., ~- ~ ~ _7 . :-·,f 

nn a .neTeKTOphi, sHepfii:s!;·riy'!ica MeH.sinacb a nHrepaane 
I ' • : .. :"" ·~ . ~· "' • 

2,0-2,2 Msa •. B . .n,~.:reKl'riP~IXJ1ol1a'~ano 1,1• 10-10 acex 
... ~ ~-- -· ... , :·:.;. ·.·· 

nap 'laCTHU1 li3 HHX l~\06n{IC:::Tb 'JlliKa - 25%. 

B o6onx on biT ax ( 4r n 5) nnK B cneKTpe y 6bin xo

powo Bbrpa:lKeH. ·(Ha pnc. 1-4 oH noKaaaH .nng onhiTa 4). 

~'. 

' ~· ,o4 y 

Pnc. 1-:-4. CneKTP aenn'lliHhi y .nng cnyqag, Kor.na o6e 
TO:lK.IleCTBeHHbie 'laCTli·U~I· :perncTpHpyiOTCH O.llHHM, .ne'reKTO

. •pOM c ManhiM .reneCHhiM yrnoM ( yron. paanera_ To.IK.necT-
aeHHbiX qacTnu Man). . 

' To'iHocrb' naMepeHnR mnpHHhi nnKa· 

B I J/ peKoMeH.nyeTc.si npnMe.imTh HHTerpanhHbifi Me-. 

TOll H3MepeHHH lliHpHHbl llHTepcpepeHUHOHHOI'O • MBK~HMyMa: 

nO.IlC'lHTbi~aTb 'lHCno co6b~~~fi ~- o6nacT~ MaK~HMyMa (H ') 

H BHe ero (H ") 1 B35IB JlnH 3TOI'O .naa paBHbiX yqaCTKa 
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·, 
' 

. . J 2 '2 
cneKTpa aenH'lHHbi ~ (m 13 - m 23 ) DycTb z ecTb Ko-

peHb ypaBH8HH.si 

tg z H" 
=a -

z H'- H" 

Tor.na lliHPHHa ·peaoHaHca 

r = 
R 

I 

D 
----,-·-I 

2rp R z a 

(6) 

(7) 

r.ne D - lliHPHHa y'laCTKOB cneKTpa. B Toft ynporueHHofi 

aa.naqe, KoropyiO Mbi Mo.nennpoaann, aenH'lHHa mR rR 
nonaranacb paaHofi 1, noaroMy (7) onpe.nengno D=2 za . . . 

H oTnH'lHe Bbi'lHcneHHoro TaKHM o6paaoM aHa'leHn.si D 

OT nepBOH'lanbHO Bbi6paHHOI'O OUeHHBano TO'lHOCTb HH

TerpanbHOI'O ?.ieTo.na. l1aMepeHH.si B 'lHcneHiihiX aKcne

PHMeHTax N9 1, 2, 3 noKaaanH, 'ITO OTKnoHeHH.si D , Bbi

'lHcneHHoro OT D HCTHHHOI'O~ ,llOCTHPann COOTBeTCTBeHHO 

-11, -10, +14% (npH D"' 8 } H nOAHHManHCb JlO 20-25% 

npn D "' 4 ( aKcnepHMeHT N9 4). 

BbiBO.Ilbl 

Mo.nennpoaaHne no.nTaep.nnno npaKTHqecKyiO B03MO:lK

HOCTb HHTepcpepeHUHOHHOI'O onpe.neneHH.si lliHpHHbl Y3KHX 

MepHbiX peaoHaHcoa. Ha TO'lHOCTH H3MepeHnii He CKa3bi

aaiOTC.si 6onhrune aapHaunn aHeprnn nepBH'lHoro ny'lKa. 

3cpcpeKTHBHOCTb Ha6niO.Il8HHH HHTepcpepeHUHH npH noMOIUH 

C'l8T'lHKOB JlOCTaTO'lHO BbiCOKa, 

II 
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. Mbi 6naro.napHbi M.H. Tio.nropeuKoMy sa nocTaHOBKY 
; i' • ' ~. ' •• 

aa,naqn n ueHHbie o6cy)K.neHHSI. 
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