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CTeneHb nOilRPH3a~H~ MHWeHeH C Op~eHTHPOBaHH~M~ RAPSMH MO

>KeT 6btTb onpe,QeJleHa no xapaKTepHbtM napaMeTpaM cneKTPa norno

ll.leHHR R,QepHOrO M8rHHTHOrO Pe30H8HC~ /rfMP/, TaKHM, K8K HHTer

P8IlbH8R HHTeHCHBHOCTb·/ll, nepebltl:/af H BTOpoi1 ./2 / MOMeHTbl I1HHJ.H1, 

OTHOWeHHe HHTeHcHsHdcTeH paanH4HbtX y4acTKOB cneKTpa:ll.( CHrHanbl 

.RMP, Bbi,QeJ1ReMble C nOMOil.lbiO Q -MeTpOB - npH60POB, WHPOKO npHMe

HReMbiX AJm H3MepeHHR R,QepHOH nOJ1flpH38U,HH MliiWeHeH, liiCK8)1(eHbl 38 

clleT sKna,Qoe, o6ycnoeneHHbtx AJIICnepcll!eH 11•4(. UenbiO HaCTORll.leH pa

GoTbl 6bt110 C03,Q8HHe nporpaMM ,Q11R 38M, C noMOll.lbiO KOTOPbiX, liiC

noJ1b3YR vtH4JOpM8U,liiiO 0 napaMeTpax lii3Mepli!Te11bHOH CliiCTeMbl H 3KCne

pHMeHTa!lbHble ,QSHHbte, nony'-leHHble C nOMOILtbiO Q -MeTpa, MO>KHO 

BOCCTaHOBHTb cneKTp nOri10il.leHHfl .RMP. 

1. C4ETHbiE <I>OPMYnbl 

Q-MeTp npe,QcTaenReT co6oH ycTpoHcTeo AI1R pervtcTpau,HH Ha

MeHeHHH MO,Qyi1R HMne,QSHCa HacTpOeHHOrO KOJ1e6aTeJ1bHOro KOHTypa, 

8 KaTywKe HHAYKTHBHOCTH KOTOporo HSXO,QHTCR MHWeHb. 06btllHO npe,Q

nonaraeTCR, l.lTO A1lR HHAYKTHBHOH 48CTH nonHO~ npoBOAHMOCTH 

KOHTypa cnpaee,QnHao· 111 

iwL~IwL 0[1+4•1))((w)], /1/ 

x(w) ~ x '(w) -lx "(w), /2/ 

r,Qe )( ~(ru) - AHCnepcHR; X n(cu) - nornOll.leHHe; L o - co6cTBeHHaR 

HHAYKTHBHOCTb KaTyWKH; ru- U,HKJ1Hl.leCK8R '-ISCTOTa; ~- ~aKTOp 

3anonHeHHfl KSTYWKVI napaMarHeTHKOM. 

KoMnOHeHTbl KOMnneKCHOal! R,QepHOH BOcnpHHM4HBOCTH'/2/ CBR38Hbl 

COOTHOWeHHRMH KpaMepca-KpOHHrall(~nR ,Qa!lbHeHwero HaM noHa

,Q06HTCR O,QHO H3 HHX: 

2 ~ x"(wl)•Wt 
x~w) =- ! dwl • /3/ 

" ru2-w2 
0 1 

HHTerpan .f noHHMaeTcR e CMbtcne ero rnaeHoro 3HalleHHR. 

B Q-MeTpax, npHMeHReMbtX AilR H3MepeHt-1A nons:~p...,aat.ta-1H RAeP, 

npHeMHbiH KO!le6aTe!lbHb1H KOHTyp BCer,Qa CO,QepmHT Ka6enb, CBR-

3b1B810li.IH~ K8TYWKY HHAYKTHBHOCTH, pacnOJlO>KeHHYIO BHYTPH KPHOCTa

Ta, C BXOAHOH ll8CTbiO H3MePHTe!lbHOH annapaTYPbl. AJlHH8 Ka6enR 

no,Q6HpaeTCR KpaTHOH nonysonHe Ha 4aCTOTe Ha6niO,QeHHR BMP. HacT-
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po~Ka np~eMHOrO KOne6aTeJlbHOrO KOHTypa 0Cy~eCTBJlR€TCR €MKOCTb~, 
no,QKJl~lleHHoi1 K 11 TennoMy11 KOHLIY Ka6enfl. B 3ae~cHMOCTH oT cnoco-
6a no,QKJliOlleH~R peanH3yeTcR nocneAOBaTeJlbHbti1 ~m1 napannenbHbti1 
pacnpeA€Il€HHbt€ KOJle6aTeJlbHbl€ KOHTYPbl ~, B CBR3~ C 3T~M, np~H
LI~n~t~aJlbHO pa3IlltlllHbte Q-MeTpbt·/4/. 

0THOC~TeJlbH~e ~3M€H€HYI.R MOAYilR ~MneAaHca np~eMHOrO KOHTy
pa, CBfl3aHHbte C napaMarHY1THOi1 BOCnp~HMllt.1BOCTbiO: 

m ~ IZ(w)~_g(wll, /4/ 
IZ 0 (wll 

r,qe IZ0 I= iZ'I·Ixn=x"=O, no Kpa~Hei:i Mepe., s nepsoM np~6nH-
meH~~ npeAcTaBilRIOT co6oi1 cneKTP norno~eHHR RMP. 0AHaKo sKnaA, 
o6yCJ10BJ1€HHbli1 At.1CnepCt.1ei1, CJlymt.1T HCT0llHlt1KOM Clt1CTeMaTlt14€CKHX 
0Wlt160K npH YI3MepeHlt1111 RA€PHOi1 nOllRPJ.13aL\JIIH MHW€Hei1 ./

4
/. 

BbtpameH~t~R AI1R no11HbiX HMne,QaHcos nocneAoBaTe.nbHOro /see 
sem14t.1Hbt - c lt1HA€KCOM ·s I ~ napannenbHOro /ace sen~4~Hbt -
c ~HAeKCOM p I pacnpe,QeneHHbtX KOHTypos KaK ct>YHKLI~~ 4aCTOTbl 
nHTaiO~ero reHepaTOpa ~ KOMnOHeHT RA€PHO(l BOCnpH~M4t.1BOCT~ 
MOryT 6b1Tb npeACTaBJ1€Hbl 8 B~,Q€ / 4 / 

z.~p 
A+A, B+f

8 /5/ 
AB + 1 f s 

1 
!6! 

A ~ (!wL + R) I p , 

r,Qe L - ~HAYKTt.1BHOCTb KaTYWKI-1; iwL Bbtll~CnReTCR no ¢opMyne 
/1/; R - aKTt.1BHoe conpon1BlleHt.1e KaTyWK~; p - sonHoeoe conpo
T~eneH~e Ka6enR; 

~ ~ (iwC + G) x p , 

r,Qe C- €MKOCTb KOHA€HCaTopa KOHTypa; 0- aKTHBHaR npOBOAH
MOCTb KOHA€HC8TOpa; 

B~th2y£, 

r,qe y=a+if3 
TyXaH~e, (:3 -

,lJ.n.A Hawei1 

1 +,;a 
-B +f--, 

- nOCTORHHaR pacnpOCTPBH€HHR Ka6e!lR fa - 3a-
K03¢$1t1L\Iti€HT ¢>a3bl/; e - ,QrtHHa Ka6en.A. 
L\€!1~ Heo6xo,Q~Mo ebtpa3HTb napaMarH~t~THOe norno~e-

HH€ 8 BH,Qe ¢>yHKL\~~ OT napaMeTpOB H3M€PHT€IlbHOro KOHTypa H aM
nm1TYAbl Ha6ntO,QaeMoro cneKTpa. 3aMeTHM npe>+<,qe, 4TO c R,QepHoi1 
socnp~HM4HBOCTbiO 11HHei1Ho csR3aHo npHpa~eHHe napaMeTpa X. EcnH 
npe,QCTaBHTb 

A~A0 +~A. 

2 
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rAe >. 0 ~XIx·~x"~ o' TO cornacHO onpeAeneHHKl /7/ H Q>opMyne 

Ill 

x" = Re(l'.l\) ~ -~""'LL ·x", 
p 

x' = lm(I'.X) ~ 4•wL~ . x' 
p 

!8! 

8 H€KOTOpbiX Q-MeTpax npHM€Hfi€TCfl $830BS.R SBTOnOACTpOHKa 

/¢An/ KOHTypa15~nyTeM Henpep~BHOrO H3MeHeHHR €MKOCTH KOHAeH

CSTOpa YM€HbWS€TCR CABHr ¢a3bl M€>KAY BblHY}!(A€HHb1MH KO.ne6aHI-1.RMH 

KOHTypa H reHepaTOpa, np\11 3TOM XOTR \11 YM€HbWSeTCfl 811\.II.RHH€ 

AI-ICnepCI-11-1, OAHSKO cneKTp, no.ny4S€Mbti:::t HS BbiXOAeQ -MeTpa, OCTa

€TC.R I-1CKS}I(€HHbiM'/4!. Mbl npeAnonaraeM, 4TO perHCTPSL-'Hfl c~ttrHana 
B u,en111 o6paTHO~ CBR3H n03BOJ1R€T J.II3BI1€4b ASHHbl€ 0 T€KYL1.\VIX 3Ha-

4€HIIIFIX eMKOCTH C(w).. 8 BbiP8>KeHVU1 A11FI m cor nacHo /4/ Ailfl Q
MeTpa c ¢An cneAyeT paa.nH4STb A,g "'A0, ~ 0 , oTee4a~Ll.\""e paa-
HbiM HafiopaM C (w) \.1 C

0 
(c:u), TO eCTb 

Ao=A lx .. =x ..... =o' 

~o~ ~lx·~x"~ o .. 
CornacHo /4/, /5/ H /71 HMeeM 

A+ A 5 "-o+ B- 1 (8+~8 )~ sO 

m, ~ 1-;---+ A-I· I , + B 1 I· 1--'=---':<e..c )< I - 1. 
~o sO ~ (B+s,o<>s 

{l
8

=ID.
8

+1, 

~3 /11/ CileAyeT 

n s ~ I _.!_:!:_ ""'·!. I 
1 + t.x .n 

r A• F ~ J! (>. 0 + A 
8 

), D ~ 1/(l\o B + 1) • 

A s= A sO • 

191 

/10/ 

/11/ 

/12/ 

/13/ 

nerKO y6eA~TbCR B TOM, ~TO /13/ npeACTaBnReT C060~ KBaA

paTHOe ypaBHeH\4e OTHOC~TeJlbHO X.., ~3 /8/: a(x"') 2 +b(X") +C=0, 

C K03¢$~~~eHTaM~ 
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a-n 2
, ·IDI 2 -iFI 2 , 

b- 2[Re(D). !l~ -Re(F)], 

c - n!- 1 + (x') 2 . a - 2 [Iin(D) . n! - Im (F)l · x'. 

Ha ABYX peweH1-1t'-1 3TOro ypaeHeHvtfl, aan1-1caHHbrx a cTaH,QapTHol4 
$OpMe, CDe,QyeT B3f1Tb TO, KOTOpOe COOTBeTCTByeT nonomvtTenbHOMY 
3Ha4eHHIO Ksa,QpaTHOro KOPH.R. BeJW14J.1Ha n ,QOmKHa 6b1Tb BbllH1CJle
Ha COrll8CHO /12/ VlllH /13/ 8 3aBHCHMOCTH

5
0T TOrO, BKJ1104eHa 

OAn a A8HHOM Q-MeTpe 1.1m1 HeT. TeM )f{e cnoco6oM MOmHo Bbreecn1 
8HanorH4H~e Bblpa)f{eHHR AnR Q-MeTpa C napannellbHbiM KOHTYPOM. 

TaKHM oGpaaoM yAaeTCR nony4HTb c4eTHYIO ¢opMyny, noaeonRIO
~YIO HaXOAHTb 3Ha4eHHe $YHK~HH 

x"(w) -<l>[m 
8 

(w), x'(w)] 

npH ,Q8HHOti COBOKynHOCTI-1 napaMeTpOB Q -MeTpa 11106oro nma. 

2. nPOrPAI1Mbl .QJJR 38~1 

6noK-cxeMa Bbi4HCJU1Te!lbHoro npou.ecca noKaaaHa Ha pHcyHKe. 
B nporpaMMY Heo6xo.Ql-1MO aaecn1 ,QaHHbre o napaMeTpax l-13Mepl-1Tenb
HOro KOHTypa, T~ne Q -MeTpa, cneKTp RMP, B~AenReM~~ c noMO~b~ 
Q -MeTpa- EM(F) /F - 4aCTOTa/, a TaK}I(e COOTBeTCTBY~~~H eMy 
Mace~ a 3Ha4eHHH CI(F) • ecnH np~t~MeHeHa <PAn. 

nyTeM nOCileAOBaTeilbH~X npH6!1H~eHHH B~4HC!1ReTCR cneKTp 
x''(F), AJlfl 4ero ~cnOilb3Y~TCR 3Ha4eHHR x~_ 1 (F). nony4eHHbJe a 
n~eAbiAY~eH HTepa41o1H. AnR Hynesoro npH6!1H}I(eHHR nonaraeM xQ(F)= 
=0 Ha seeM HHTepsane 4aCTOT. B nocneAY~~Hx HTepa4HRX ¢YHK4HH 
X~(F) 8~4HCI1R~TCR Ha OCHOBe COOTHOWeHHR /2/. noCKO!lbKy ¢yHK-
4HR x"(w) 6bJCTpO cnaAaeT Ha KOH4aX HeKOTOpOro HHTepsana 
4aCTOT, KOHe4H~e npeAe!lbJ HHTerpHpOBaHHfl OT Wa AO Wb BbJ6HpanHCb 
TaK, 4TO wb -wa '~56., rAe 6. - nonyWHPHHa cneKTpa nornouteHHR 
RMP. ~anee o6nacTb HHTerpHposaHHR paa6Haanacb Ha TpH OTpeaKa 
TaK, 4TO OAHH J.13 H~X COAep}l(aJl oco6y~ T04Ky nOAblHTerpailbHOti 
¢YHK41-U1 /2/. npoMe}l(yT04Hble 3Ha4eH~R x"(w) Ha 3TOM OTpe3Ke aa
AaBa!lHCb B BHAe KBaApaTH4HOH ~HTepnOI1R4HJ.1; AJ1R BbJ4HCileHJ.1R HH
Terpana B CMbJCile rnaBHOrO 3Ha4eHHR HCnOilb30BailaCb CTaHA8PTHaR 
nporpaMMa-cpyHK4HR CAHCHY18( Ha ABYX APYr~x OTPe3Kax HHTerpH
posaHHe BblnOnHR!lOcb no MeTOAY- CHMncoHa. 

B KOH4e Ka>KAoro n -ro war a a.1Tepa4HH Bbi4HCnReTcR ~ .nponop
LtHOHailbHaR CTeneHH n0nRpH384HI-1. no KpHTepH~ -_JPn-Pn-1·1.< £ 
/£ - 3aAaHHbl~ napaMeTp T04HOCTH/ aaKaH4HsaeTcR c4eT. KoHe4-
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I PROGRAM POLAR 

I r OnpeneneH~-te napaMeTpoe ll 
l-t3MeOHTellbHOrO yCTOOHCTBa 

T 

HbiMYI pe3yJlbTaTaMH paC4eTOB 

6yAyT: cneKTP norno~eHYIR 
x"'lru); AHcnepcHR x~ 1(c..~); P
sena.t4HHa, nponop~HoHaJlbHaR 

nonRpHaau,HH, H 0- nonpasKa 

'-heH>te MaCC>tBOB l-t3MepeHHbiX ) 
c~-trHanoe EM(F) H CI(F) 

K 11 J.II3MepeHHOMy 11 3Hal.I6HYIIO nOJlR

PH3aU.HH. 

I 
B 

PM=JEM(F)dF 
A 

P=PM 

rx'fF =CD 

PO=P I 

I X'(F)=<I>(EM(F),X'(FHI 

I P=f X'IFldF I 
I 

( Pacne'laTKa l pe3YilbTaTOB 1-tTepa41-t1-t 

-X'(F)=l.f FI ·X'IFII d(FI) 
!lio (FIJ2 -(F)2 

HeT ..1. 
::::...JtPCl<€ 

"'l'ila 
6 =(P-PMJ/PM I 

( Pacne'laTKa l) KOHe'!HbiX .De3VnbTaTOB 
I 

rEN61 

3. PE3Ynb TATbl 

AnR nposepKH nporpaMM~ 
POLAR MaccHBbl AaHHbiX EM(F) " 
C!(F) 6~11" pacc4HTaHbl no oT
,qenbHO~ nporpaMMe·/41, r,qe 
cneKTP norno~qeHH.A x "(ru) aa,qa
eancR s BH,qe rayccosoH <PYHK
LJ.HH. 8 peaynbTaTe cpaaHeHHR 
(f>yHKU,YIJ.1 Xn(cu) C X~'(ru ), Bbi4HC

IleHHOH no nporpaMMe POLAR, 
YCTaHOBJleHo: B T04Ke MaKCHMy
MOB x"'" "" x; cosna,qam1 c ToLt
HOCTbiO AO 4eTBepTOrO 3HaKa 
nocne sanRTOH, Ha yposHe no
nyWHPHH~ IlHHHH COBnaAeHHe 
6biJ10 C i04HOCTb10 AO TpeTberO 
3H8K8 H TOJlbKO H8 Kp8RX CneKT
poe, rAe aMnJlHTYAbl COCT8BJ1RJ1H 
10-4 OT aMnJlHTYA 8 MaKCHMyMaX, 
3H84eHHe X'~ O"J:J1H48J10Cb OT 
x'' Ha ~6%. Y6eAH8WHCb 8 TOM, 
\.ITO cneKTp norno~eHHR 80CCTa
H88J1H88eTCR AOCTaTOI.IHO xopowo, 
M~ np08epHJ1H 803MO*HOCTb HC
nOJ1b3088HHR nporpaMM~ AllR 
H3MepeHHR nOJ1RPH38~HH no HH
TerpaJlbHOH HHTeHCH8HOCTH 
X~ (4l). .Q.nR 3TOrO He06XOAHMO 
6~110 o6pa6aT~B8Tb M8CCHB AaH-
H~X AllR cneKTpa Mano~ aMnnH
TYA~, HMHTHPYIO~ero RMP AllR 
CnHHOB 8 TepMHI.IeCKOM P8BHOBe-

CHH, H M8CCH8 A8HH~X, COOT8eTCT8yiO~H~ B~COKO~ RAePHOH nonRPH3a
~~~~~~~. HaHAeHHoe 3Ha4eHHe K03~H~HeHTa ycHJleHHR E ,pa8HOe OTHowe-

- c HHIO HHTerp8JlbH~X HHTeHCHBHOCTeH 80CCT8HOBJ1eHH~X cneKTPOB, OT-
J1H48.fl0Cb OT IIICTHHHOrO 3H84eHHR E B cpeAHeM He 6onee, \.I eM H8 
0,2% npH E=500. 
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np~t~BeAeHHble pe3yJ1bTaTbl THnH'-4Hbl AJ1.A CJ1yl.4aee, KOrAa 8 nporpaM
Me POLAR Hcnonbaoean~t~cb Te 3Ha'-4eHH.A napaMeTpoe H3MePHTeJ1bHO
ro KOHTypa, C KOTOpbiMH 6biJ1VI paCC'-4VITBHbl 113KCnepV!MeHTaJ1bHble 11 

.QaHHble EM(F) H CI(F). Bc.A coeoKynHOCTb 3Ha'-4eHH~ napaMeTpoe AOJ1)1(
Ha YAOeneTBOPRTb KaK 3Ha'-4eHHIO '-4aCTOTbl co6cTBeHHOro peaoHaHca 
KOHTypa, TaK H A06pOTHOCTH. 80 BCRKOM C11y'-4ae, npoH3BOJ1bHble 
eap~t~a~HH eMKOCTH, HHAYKTHBHOCTH H T.,Q., TaKHe, '-4TO 3HB'-4eHHe 
pe30HaHCHOi1 4aCT0Tbl OCTaeTCR npe>I<HHM, HO Be11H4HHa A06pOTHOCTH 
KOHTypa H3MeHReTCR HB 2%, npHBO,QRT K 0THOCHTeJ1bHO~ OWH6Ke 
B onpe,Qe11eHHH HHTerpaJ1bHOi1 HHTeHCHBHOCT\.1 cneKTpa .= 4%. 

ABTOpbl 6naro.QaPRT npo¢>. IO.M.KaaapHHoea sa HHTepec K pa6oTe, 
a TaK>~<e H.C.5opHcoea, B.H.MaTa¢oHoea "'A.5.HeraHoea aa nonea
Hble o6cy)I(.QeHHR. 
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