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B HaCTOHwe~ p86oTe rrpennaraeTCH MeTon Bbi'IHcneHHH aepoHTHOCTe~ paanH'I-

HbiX rHnoTea, naiOwHx BKnan B npennonaraeMbi~ peaoHaHc, pacnanaiOWI!~CH no pa

AHBUJWHHO~ MOlle H npOSIBITSIIOWHACSI B BI!Ae ITHKB B CITeKTpe 3<jJ<jJeKTHBHblX MBCC . 

ilnH npOCTOTbl 3AeCb 6yneT paCCMOTpeH TOflbKO OAHH 'IBCTHbl~ Cnyqa~ 3TOrO MeTOllB 

2 
a npHMeHeHHI! K HHTepnpeTaUHH Ay -nHKB np11 1350 M3a/c , o6Hapy*eHIIOro B 

cneKTpe 3<jltjJeKTHBHbiX Mace A y B pa6oTax 
I 1,21 

PaccMoTpHM TOnbKO nee rHrroTe3bi: npoHaneHHe ITHKB A y CBSI38HO nH6o 

2 11-3/ 
c HanH'II!eM nHKa A'l np11 1680 M3a/c , n116o c cymecTBOBaHHeM Ay-pe-

2 /4/ 
aoHaHca npH 1350 M3a/c (nocnenHHSI rHnoTeaa paccMoTpeHa B pa6oTe ). KaK 

/2/ 
noK aaaHo a , npyrH e rHrroTe3bi cymecTBeHHoro BKnana a Ay -rrHK He naiOT. 

ila n ee Mbt 6yneM o6oaH a'laTb A 'I - H A y - rHrroTe3bi qepea H II , co-

OTBeTCTBeHHO . 

HcxoAHbiMH naHH biMH unH Hawell aanaq11 6ynyT 'IHcna N 1 , npHaeneH Hbi e B 

Ta6n Hue , KOTOpbl e npeACT8BITHIOT C060~ 'IHCIT8 C06biTHll H3 B03MQ)f{HbiX KOM6HH8-

UHII A 0 y - co6biTH II . Te K oM6HHBUHH A y , KO T Ophle 38KITIO'IeHhl B CK06KH , 

ABIOT BKnan B ITHK , OC TBITbllbJe HBITSI IOT CSI <jJOHOBbiMH. 

06oaHa 'IH M q epea u Y 

2 
A'l npH 1680 M3a/c c 

2 
ao Ha l!c rr p H 1350 M 3 a/ c • 

BepOHT HOC T b o6 p a 3 0B8 HI! H Y , r n e Y - nH60 ITI!K 

A - rHnepoHoM B KoHe'IHOM cocTOHH HH , n H6o Ay - pe -

Bae n e M rrapa MeTp u 1- u 
R V 

nyCTb p D - aepOSITHOCTb o6pa3 0 B8HHSI 0 y -KBBI!TOB KpOMe Tex y -KBBH T O B, 

K OT Op bi e o 6 H3BHbi pacrrany Y -pe30H8HC 8 0 B Q., -BepOHTI!OCTb o 6 p830B81!1!SI 

D y -KBBHTOB np11 OTCyTC TBHI! Y - p e 3 0 118HC8 B K O He 'IHO M COC T OSIHIIH. Vi a 3 KC ITe -

pHMe HTB nbl!b lX ABI!Hb!X MO)f{I!O ITOK838Tb 0 'ITO ITpl! ycnOBI!H MI!HI!MBITbi!O rO 'II!Cna 

napa M e TpOB 3 TH BepORTI!OC TH AOC TBTO'IHO T O'IHO MoryT 6b!Tb rrpeACTBBneHbl B BH-

n e 
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H a 11 6 onee UOC TOBepH we 3 Ha q e HII 9 HBWIIX n apaMeT pOB a
1 

!jlyHK UIIII n paaa ononofing 

COOTBeTCTBy~T MBKC IIMYMY 

L(IN il=-1 lNp 
I p I I I 

II n1160 HBnH~TCH KOpHH M II CHC T e M bl ypaBHeHIIl! 

l(N 
a P1 

= 0 . - Ll 
a k j 

n1160 * e H8XOUHTC9 HB r pAHIIUe UOII YC TIIMO!l U n H HIIX ofinaC TII , 

npiiCT y nag K IIOIIC K Y H8 11 6on ee IIp8BUOIIOU06H b i X 3Ha qeHH ll rrapa M eTp o B, Heofi 

/4/ 
XOU II MO 38U8Tb IIX Ha qanbHb ie 3 HaqeHII9, Yf a Tafi n11U bl 0 B39TOI! B pafioTe , Mbl MOJKe M 

B rr epBO M IIp116nH*e HII II IIOnO*IITb a 1 = 30 , rr p ennonar a l! , qTo ce qen11e Y p8 BHO 

30 "b a o 6 e11x r 11 rroTeaax. ll a nee rrpenrrono*HM a n nepao M n p 11 6 nH*eHHH
1 

qTo a nSI 

r iiiiOTe3 b! a 3 = 3a 2 , IlOC KOnbK y C peaHee q11 c n o y - K BB HTO B OT BCeX B e T Bell 

7J ·-pac rrana 6n11aKo K 3. n ono6H bie coo6pa*eHIIS! n p HBOU S!T K a
8 

= 2a
2 

anSI II r11no-

Te3bi . TaK KBK (1 >> (1 
B y 

TO a2 M O * HO IIOnyq i!Tb, C p 8 BHIIB8S! 3 K CIIepi!Me HTBnb-

Hoe n y - pacrrp e n e n e n 11 e c o cneny~lUHM II TeopeTHqecKHMII c penHHMII 3HaqeHIIS!MII 

< N > = l 
D y k""' 

k 
Ok ( n 

n k-n 
)~ ( 1- (.) I 

nocn e TOrO , KBK HB116on ee Ilp8B OOil0006Hbi e IIa p aMeTp bl H8HOeHb!
1 

Mbl MO*e M 

B blqii CniiTb cooTBeTcTay~lUHe sepoS!THO CTH P (I N
1 

I> • nonyqeHHble 3Ha q e H HS! a nSI 

ae p OS!THOCTell p a 3nllqH blX r iiiiOTe3 Il03BOnS!~T COena T b B blfiOp M e * UY HIIMII , np11 IIO MO!UII 

qeTBe p T OrO IIapaMe T p a Mbl IIpll *ena HIIII MO*eM Y C T B HOBIITb T BK* e II Haii60 nee Bepo 

S! TH Oe c ooTnome n He Me*O Y B0 3 MO*H b iMII r llrro T e 3BMII o np11pone A y -IIHKa rrp 11 

1350 M 3 a lc
2

• 

A BTOp 6 n arona peH A . r. B o n oObKO , C. B . KnH M e HKO , B.E.¢nl!ri!Hy II n.B.llinS!IIHII -

KOBY aa non eaHwe o 6cy*O e HIIS!, 

nP J1n O )f(EHJ1E 

OrrpenenHM cpenH~~ 3 !jl¢eKTIIBHOC Tb p e rHcTpau1111 onHo ro 
x / 

y - KB8HT8 B B IIUe 

f 
l = f{l- e • A) p<f) df afF<f) p(i) df, 

xl 
Ha CB MOM aene 3 TO B biPB*eHII e CO Oep*IIT T OnbKO q acTb 1 COOTBeTCTBy~lUY~ 

BepOS!THOC TII KOH BepCIIII. 

6 

roe A - nn11Ha KoH a epcHII, f - IlOTeHU 118IlbH8S! Uni!HB II p(l 

HOCT b T oro , qTo Dil l! naHHoro y -KB8HT8 Ile*HT a npen eilax 

B eil ll qHHB ~ M O *eT 6biT b 3 aMeHeHa ee c peU HII M 3Haqe HHeM: 

~ : - 1- I F <l ). 
D. l!"Sl t 

B ca M oM n e ile , a ypaaHe HH S!X ( 2) -( 3 ) M bi HCIIOilb30 BBil ll <~> 

(. II ~' • 

0 co6or o BRH MBHIIS! Tpe 6yeT Cily q aA, K OrOS pe r H CTpHpyroT C 

pacnana Y 
1880

pe30H8 HC8 1 IIOCK OilbKY q H CilO T SKIIX C Ofibi T H A HeB e 

pa~T BB*HY~ pOilb, KaK B HUHO 11 3 ypaBHeHHA (2) - (3), M bl H Meel 

C ~ ', HO H C ~ ' 11
1 

8 IIOCile O H S!SI B e ilHqHH8 c o n ep*HT KoppeilSID 

y -KB8HT8MH OT p acnana 

6 y ne M HMe Tb: 

7J -Me3oHa. 0 6 o3naqaSI n ocileOHIIE 

<;:. ' 2= < ~ ' ~ '> a 
I 2 

" ( I) (II) 
_1_ I, F ( f ) F (t 
D l•l 

) -1 < ~ 

L 
JlaJKe npH OTCYTCTBIIH U O C T 8 TQqH oA C TSTHCTHK H OilS! onpeL 

C Heo6X OOH MOI! TOqHOC TbiD OK83biB8eTCS! B03MO*Hb!M onpeaeilH' 

B b!UBIIrBS! 

Ull~ OilS! 

HeKOTOpb le npl!eMneMbie r iiiiOTe3bl H BOCCT8H8Bilii B 8S! He! 

A 7J - c o6biTHI!. llailee M bi B o 6 w11x qepTax n o K a *eM, il< 

YfMeeTCS! 6ec KoHeq HQ M HOrO KOH!jJH r ypaUIIA A7j , K O TOpbie 0 

MeHTanbHO Ha6monaeMbie Ay -co6 biTHS! , OnHaKo He a c e oHH onH H I 

KOn b K Y onpeneilS!~WHe 11x napa M eTp bi HMe roT HepaBHbie aepo l!THC 

non *Hbi y cpenHIITb 11x, 0 6o3HaqHM 3TH napaMeTpbi qepe3 I x I , 

uH ~ pac n peneile HHS! qep e 3 f ( I x I) I X I eCT b aHeprHS!, a 

II yrOil HB Kn OHB Un l! Y B nafiopaTOpHO I! CII CTeMe KOOpU IIHB T, IIOnSI) 

HbiA y rnb i A - r HnepoHa a c Hc T e Me n oKO S! H Te JKe aeilHqHH bi 

B C HC TeMe IIOKO S! 7j -Me3 0H8, ¢yHKUHS! MO *eT fibiTb II I 

UBHHYTb onpeneneHHbie rHIIOTe3bl 06 o6pa30B8HIIII Y 11 ero K 

n ocile 3TOrO MOlKHO BbJqHCilHTb cpeaHee 3HaqeHHe F no en 

-
F•ff((xll F(l((xllld(xl/ JH(x J)d (xI. 

Kpo M e a T oro , M bi HMeeM TBKlKe HeKoTopble ypaaHeHIIS! cBH311. K11 H 

HeHII SI C BH311 T BK OB W : 
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rne A -nnHHa KOHBepcHH, f - IlOTeHUHanbHaR nnHHa H p (f) d f - BepOHT-

aocTb Toro, 'ITO nnR naaaoro y -KBaaTa f ne}I{HT B rrpenenax oT t no f + df • 

~':.-1 -Ir<l ). 
a l:w:-1 t 

B CaMOM nene, B ypaBHeHHRX ( 2)- ( 3) Mbl HCIIOnbSOBanH <~ > H <~ '> BMeCTO 

~ H c;;.' • 

0co6oro BHHMaHHR Tpe6yeT cnyqaA, Korna perHCTpHpyiDTCH y -KBaHTbl OT 

pacrrana Y IS SO peaoHaHCa, IIOCKOnbKY "'HCnO TaKHX C06biTHA HeBenHKO, HO OHH Hr

pa!OT Ba}I{HYIO ponb. KaK BHllHO H3 ypaBHeHHA ( 2) -( 3), Mbl HMeeM neno He TOnbKO 

C ~ ', HO H C c;;.' 2 I a IlOCIIellHHH BerrH"'HHa 

y -KBaHTaMH OT pacrrana 

6yneM HMeTb! 

7J -Meaoaa. 06oaaaqaa rrocnenaHe HHlleKcaMH 1, 2, 

D (I) (2) 
_1_ I F ( f l F (t 
n t-a 

II 
l./<c;;.'>. 

n t A <~' c;;.'> a}l{e IlpH OTCYTCTBHH llOCTaTO"'HO CTaTHCTHKH llnH orrpeneneHHH I 
2 

C He06XOllHMOA TO"'HOCTbiD OKa3biBaeTCH B03MOlKHblM orrpenenHTb 3TY BerrH "'HHY t 

Bb!llBHraR l!eKOTOpbie IIpHeMneMbie rHIIOTe3bl H BOCCTaHaBnHBaH HeH3BeCTHYIO F-<jlyHK

UHID nnR A 7J -co6biTHA. llanee Mbl B o6wHx qepTax rroKa}l{eM, KaK aTo nenaeTcH: 

HMeeTcH 6ecKoHe"'HO MHoro KoH<j!HrypauHA A71, KOTOpble o6paayiDT aKcrrepH

Mel!TBnbHO aa6nJOnaeMbie Ay -co6biTHH. OnHaKo ae see OHH onHHaKoBo Ba}I{Hbi, rroc

KOnbKY orrpenenHIOWHe HX rrapaMeTpbl HMe!OT aepaBHbie BepOHTHOCTH. noaTOMY Mbl 

non}I{Hbi ycpenHHTb HX. 06oaaa"'HM 9TH rrapaMeTpbi qepea I x I , a HX o6wyiD <jlyHK-

UHJO pacrrpeneneHHH qepea I (I :r ll ecTb aaeprHH, aaHMyTanhHbiA yron 

H yron aaKnoaa nnH Y B na6opaTOpHOA CHCTeMe KOOpllHHaT, IIOnRpHbiA H aSHMyTanb-

HbiA yrnbi A -rHrrepoaa B cHcTeMe noKoH H Te lKe aenH"'HHbi nnH y -KBaHTOB 

B CHCTeMe IIOKOR 7J -Me30Ha. ~YHKUHH MO}I{eT 6biTh rronyqeaa, ecnH Bbi-

llBHHYTb orrpeneneHHbie PHI10Te3bl 06 o6pa30BaHHH Y H ero KBaHTOBblX "'HCIIBX. 

nocne aToro MO}I{HO Bbi"'HCrrHTh cpenaee aaaqeaHe F no cnenyiOllleA «<>opMyne 

F•JI(Ixll F(f<lxllldl:rl/ JHI:rlld lx I. (AI) 

KpoMe aToro , Mbi HMeeM TaK}I{e aeKoTopbie ypaaaeHHH CBHSH. KHHeMaTH"'eCKHe ypaa-

HeHHH CBH3H TaKOBhl: 
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l_ 

2 ( 2 IL ( E A - pu l = p M 
A Ax Y 

(A2) - m a - IL ~)( I - u ) 
y x 

2p p ( 1 - u ) =1!
2 

y X y ' 

r n e M , ( Ayl -HM-y . -MBCCbl - C HCTBMbl H '7 - M B30Ha ; p , p , p 
A y 

IL m ' 

n ynb C bi A , y H n po n yrueHHor o y - KBBHTa 1 E A - a HeprlH I A ; (} Ax H 

0 - y r n bi MB>I<n Y nponyru e HH b iM 
y X 

y - KBBHTOM H A HnH 1- B T Opb!M y, 

COO T B B TCTB B HHO ( u = c os (} ) • TpH reoMeTpH 'IBCKH e y paBHB HHH C BH3H TaKoBw 

(} + (} > e 
yx A x 

(} .!>,8 + (} 
(A3 ) 

y X Ax 

(}A X ;:: 
8 + (} 

y X 

rne 8- yro n MB>KilY A H y. J.1a -aa HanH 'IH H ypaBHB HHA CBH3H Mbl aon >K H bi Bbi 

nonHH Tb HHTerpHpOBB HHB B (A I ) BllOn b nHHHH (A2 ) BHyTpH npH MOy ronbHHK a C B Bp!UH-

HBMH B T O'IKBX ( 0 , 8 ) , ( (3 , 0 ) , IT , IT -8 ) H ( IT - (3 , 8 ) B nno-

C K OCTH (} Ax' 3aMBTHM, 'ITO B 06!UBM c n y qae K B>KA Ofi T O'IKB llpH HBA -(} 
y X 

ne>KaT nBa paan H'IHbiX F , ITOTOMy 'ITO H MBBTCH llBB npo ny !UB HH b!X y -KBB HTB 

anH KB>KAOrO ~HKC HpOBB H HOrO (} A X yx 
(} K O T O p hlB JTOil 'IHJIH ID T CH ycno-

BH H M ( A 3). 
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