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OnHCb!BaeTcSI CUHHTHnliSIUHOHHbiA .lleTeKTop, o6na.llB.IOI!lHA 

ceneKTHBHOA qyBCTBHTenbHOCTbiO K 5;.- -MeaonaM. UeTeK~op perH-

CTpHpyeT 3Be3.llbl, 0.6p83YIOUlHeCSI npH OCTB.HOBKe J;--Meaonos. 
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1. Bee.ueHHe 

Eonbwasr qacTb ocTaHOBOK J£"--Me30HOB B Bellt9CTBe conpOBO)K.U89TCSI 

3Be3.UaMH-pacwenneHHSIMH SI.Uep, B KOTOpbiX Bbi.UeJISI9TCSI 3H8'1HTeJibH8SI 9HeprHSI 0 

6JIH3K8SI no BeJIH'IHHe K M8CCe :;; -Meaoaa I 140 Mae/. 3Ta oco6ePIHOCTh cyme-

CTBeHHO OTJIHqaeT :~;- -MeaoHbi KaK oT nerKHx qacTHu I _/'- -MeaoHbr, aneKTpOHbr/, 

He o6pa3y!OWHX BbieOKO~HeprH'IHbiX 3B93.U, TaK H OT IT01IO)KHTeJibHO 38pSI)KeHHbiX 

SI.Uepao-aKTHBHbiX '18CTHU /npOTOHbi, !Jl:*" -Me30Hbi H .up./, KOTOpbie o6paay!OT 

3B93.U bi TOJibKO H8 JieTy H C ManoA: BepOSITHOeTbiO. YfcnOJib3YSI eUHHTHJinSITOp eUHH-

THnJISIUHOHHOI"O C'19T'IHK8 B K8'19CTBe B9W9CTB8 1 B KOTOpOM OCTaHaBJIHBaiOTCSI qaeTH-

Ubi, H perHeTpHpySI STHM e'leT'IHKOM TOnbKO HMIIynbCbi, Bbi3BaHHbie 3B93.UaMH, TO 

9CTb eOOTB9TCTByiOWH9 60JibWOMY Bbi.UeneHHIO SHeprHH B eUHHTHnnSITope, MO)KHO 

ocyweCTBHTb IIpOeTOil: .U eTeKTOp, o6na.ua!OWHA: ceneKTHBHOil: 'IYBCTBHTenbHOCTbiO K 

:;;-- -Me30H8M, npHHUHIIHanbH8SI B03MO)KHOCTb C03.U8HHSI T8KOI"O 3Be3.UHOI"O .UeTeKTO' 

pa !fi- -Me30HOB 0 He 'IYBCTBHTeJJbHOI"O K .upyrHM 'laCTHUBM, He Bbi3biB8eT eOMHe

HHA, TaK KBK rryTeM yeenH'IeHHSI IIOpora 8MIInHTY.UHOit .UHeKpHMHHBUHH HMnynbeOB Ha 

BbiXO.ll9 CUHHTHJinSIUHOHHOI"O C'I9T'IHKa MO)KHO c.uenaTb CKOJlb yrO.UHO ManoA acpcpeK

THBHOCTb perHcTpauHH qacTHU, ae o6paay10wHx BbiCOKoaaeprH'IHbrx aaea.u. O.uaaKo 

C yeenH'I9HH9M nopora .UHCKpHMHH8UHH .UOn)KHa U8.U8Tb TSK)Ke, npae.ua, He CTOJlb 

6biCTpo, H acpci>eKTHBHOCTb perHCTP<?UHH 3Be3.U, TSK 'ITO arrpHOpH He SleHO, MO)KHO nH 

OCyWeCTBHTb IIp8KTH'I9CKH rrpHrO.UHbiA 3893.UHbiA .ueTeKTOp, acpcpeKTHBHOCTb KOTOporo 

6biJI8 6bi .UOCTSTO'IHO BbiCOKS, lJT06bi OTB9TRTb Ha 9TOT BOIIpoc, He06XO.UHMO Beene-

.llOBaTb 8MIInHTY.UHbi9 CDeKTpbi HMIIYJibeOB1 B03HHK810IIlHX 88 BbiXO.ll9 CUHHTHJIJJSIUH-

OHHOI"O C'I9T'IHKa IIpH OCTSHOBKe B CUHHTHJIJISITOpe K4K !Jl:- -Me30HOB1 T8K H qaeTHU, 

He o6pa3yiOIIlHX 3893.U /aarrpHMep, .14"' -Me30HOB/, 3cp4JeKTHBHbiA 3Be3.UHbiA .ueTeK

TOp M0)K9T 6biTb OCYIIl9CTBJJ9H TOnbKO B TOM enyqae, eenH STH CII9KTpbi B 3H8'1H-
If' 

TenbHOA CBOeA qaeTH OKa)KyTCSI aerrepeKpbiBaJOWHMHCSI, 

2. CrreKTpbi HMrrynbCOB 

.Q.JJSI H3M9pe&HSI erreKTpOB HMIIyllbCOB HBMH 6blnO HerrOnb30BaHO yeTpoiteTBO, 

cxeMaTH'IeCKH rrpe.ucTaaneaaoe aa pHc. 1. KonnHMHpoeaHHbiA rry'IOK :li- -M 930HOB 

e sHeprHeA 170 Mas, BbiBe.ueaabiA Ha KaMepbi ct>aaoTpoaa Jla6opaTopHH H.uepabrx 
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PHc. 1. Cxe!\.fa neTeKTOpa. cl H c2 - CUHHTHJ1JlSIUHOHHbi9 C'I9T"'HKH; x.n.-xaTO:O.Hble 

nosTopHTenH; c .c. - ex eM a cosnan eHHA; nc- n epec"'eTnoe ycTpoAcTso; 

3.- nepeM9HH8SI aanepm K8 I :0.0 5• }Q-8 cex/ :O.JlSI KOMD9HC8UHH BpeMeHHOrO 

paccornaCOB8HHSI C"'eT"'HKOB C l H C 2 npH H3M 9H9HHH B9.TlH."'HHbl ~ ; 4J.

TOpM03SilllH9 4JHJJbTpblo 

npo6neM Ot5benHHeaHoro- HHCTHTyTa SlnepH&Ix HccnenosaHHA, npoxo:a.Hn 'lepea rpaq,H

ToB&JA 4JHJlbTp. 3aTOpMO>KeHH&Ie 7(- -Me30Hbl perHCTpHpOBaJlHCb TenecKODOM H3 

Lt ByX CUHHTHJl.TlSIUHOHHbiX C'l9T"'HKOB• BKJli0"19HHbiX H8 COBnaneaHe. nnaCTH'l9CKH9 

' 3 
CUHHTHJlJlSITOpbi 060HX C"'eT"'HKOB HMeJJH p83Mepbl 6 X 6 X 1.5 CM • ¢OTOyMHO>KHT9Jlb 

nepsoro c'leT'lHKl' ct>3Y-33 pa6oTa.rt s pemHMe speMeHHoro paapeweHHSI, 4JoToyMHo

.iK aTenb sToporo CTfeT4HKa ¢ 3Y-29 - s cnexTpoMeTpH4eCKOM pemHMe. CxeMa cosna

neHHH MocTosoro THna 6bma co5paHa aa no.nynposonHHKOBbiX nHo.llax LI-2A. Pa3pe-
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llJ810IUee Bp9MSI ee onpenenSIJIOCb nnHHOA cPOpMHpyiOIUHX KOpOTK038MKHyT&IX Ka6e1IeA 

H cocTaBmmo 10-8
cex. C Bblxona cxeM&r cosnaneaHA HMnynbG nonaaancsr Ha cxe

MY ynpaaneaHsr aMnnHTynHOI"O aaanHaaTopa AA.U0-1. OnaoapeMeaao aa axon STOI"o 

a aanHaaTopa nocTynan nonne*aiUHA aaanHay HMnynbc c a&rxona C'IP.T'IHKa c
2

• 

AMnnHTynH&re cneKTp&r HMnynbcoa 6&inH nonyqea&r npH paanH'IH&rx TOJILUHHax 

TOpM03SIIU9I"O cPHJibTpa /pH~. 2a I. nepBbiA H3 H3MepeHHbiX cneKTpOB rrpencTaBnsreT 

C060A CpaBHHTenbHO yaKy IO JIHHHIO, COOTB9TCTByroruyro npOXO)KneHHIO qepe3 CUHHTHn· 

JlSITOp c2 'laCTHU: c penSI'I'J:I.B~CTC::_~HMH -~OHH3aUHOHHbi~~---!!,~T_epsr~~· CnenyroruHA 

cneKTP 6&rn nony'leH npH cPHJibTpe, B&r6paHHOM TaK, '1To6&r Sit- -MeaoH&I TepsrnH 

B neTeKTope fiO'ITH BCIO 9Hepl"HIO, onHaKO erue He OCT8H8BJIHBaJIHCb B C
2

• HaKOHeu, 

Tp9THA cneKTp 6&rn H3MepeH npH TOJ1IUHH9 cPHJibTpa, COOTBeTCTByrorueA MaKCHManb-. 

HOMy 'IHCJiy OCT8HOBOK ~- -Meaoaoa a cuHHTHnnsrTope c
2

• B nocnenaeM cnyqae 

B CUHHTHJIJISITOpe OCTaHaBJIHBanOCb 20% BCeX nanaiOIUHX Ha H9I"O ~- -Me30HOB, 

OCTaJibHbie npoxonHnH CUHHTHJIJISITOp H8CKB03b. CneKTp HMnynbCOB OT 9THX npoxo-

nsriUHX ,!/;- -Me30HOB non)KeH HMeTb BHn, 8H8J10I"H'IHbi:Il BTOpOMy cneKTpy Ha 

P....JJC. 2a. noaTOMy, Bbi'IHTaSI BTOpOA cneKTp H3 Tp9Tb9I"O /nocne COOTBeTCTByromeA 

HOpMHpOBKH/ 0 MO)KHO BbinenHTb cneKTp HMnynbCOB 1 OTB9'1aiOIUH:il TOJlbKO OCTaHOB

KaM :;c- -Me30HOB /pHC, 26/. 

npH OCT8HOBKe ~- -M930HOB B CUHHTHJIJISITOpe 9H9pl"HSI BbinensreTCSI aa C'I9T 

nsyx nocnenosaTenbHO npoTeKaroruHx npoueccoa. Bo-nepa&rx, 

3HTCSI 1 1'9pSIS1 Ha HOHH38UHIO OKpy)KaiOIUe:ll cpenbi nOBOJlbHO 60J1bllJYIO 9H9pl"HIO 

I• 10 Maa B aaweM cnyqae/. 3aTeM oa npoHaaonHT Sinepaoe pacruermeHHe, H paa

neTaiOruRecH '18CTHUbi 3Bean bi OCTaBJISII().T B CUHHTHJIJISITOpe qacTb CBOeA 9H9pi"HH, 

CneKTp, npHBe.lleHHbiA aa pHc. 26, npencTaanSieT co6oA, TaKHM o6paaoM, peaynbTaT 

Hano)KeHHSI .llBYX pacnpe.lleneaHA, 'cneKTpa ocTaaoaoK" H 'cneKTpa aaean ", cooT-., 
BeTCTByiOIUHX YK838HHbiM Bbii.Ue npoueccaM. nocne.llHee H3 9THX pacnpeneneHHH 

Sl BJ1SI8TCSI xapaKTepH &IM TOJlbKO .llJlSI s- -Me30HOB. 4TO )1{9 KacaeTCSI •cneKTpa 

OCT8HOBOK'1 TO OH .llOJl)K9H 6biTb O.llHH8KOBbiM nnSI .7'C- - H -""'-Me30HOB1 a nnsr 

~ -Me30HOB - H9MHOI"O C.llBHHyT B CTOpOHY MaJI&IX HMfiYJibCOB. 

3KcnepHM9HT8JlbH09 COJ10CT8Bn9HH9 cneKTpOB HMnynbCOB, o6paayiOIUHXCSI 

npH OCTaHOBKe -"-- H Jr"'-M830HOB B CUHHTHJIJISITOpe, ObinO npoaeneao HaMH Ha 

H .n~-Meaoaoa c O.llHHaKOBbiMH cpenHHMH saepf'HSIMH /70 Mas/ 
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PHC. 2. CrreKTpbi "HMIIYJlbCOB B C'I9T'IHKe c2. no OCH a6cuHCC OTJ10:>K9Ha B9JlH'IHHa aHeprHH' BbiLl9J19HHOA 

Jt- -Me30HOM B CUHHTHJlJlSITOpe. CrreKTpbi HOpMHpOB8Hbi Ha 0LlHH8KOBYIO IIJ10Ill8Llh. 3all1TpHXOB8H8 

06JlaCTb CII9KTpa, He rrepeKpbiBai0Ill8SICSI co"crreKTpOM OCT8HOBOK'. 

a/ 1 - CII9KTp HMIIYJlbCOB OT rrpOXOLlSiillHX peJISITHBHCTCKHX ll- -Me30HOB C OCT8TO'IHbiM rrpo-

2 2 
6erOM 50 rlcM yrne~ona H paa6pocoM npo6eroB~ 4 r/cM; 11- cneKTp rrpH ocTaToq-

HOM rrpo6ere 10 I' /eM ; 111 - CII9KTp 1 COOTB9TCT5YIOillHA HyJieBOMy OCT8TO'IHOMY rrpo6ery·. 

6/ I - crreKTp HMrryJihCO~ oT 

crreKTpa 11. 

'J( -Me30HOB 1 OCT8HOBHBWHXCSI B CUHHTHJ1JlSITOpe; 
!~ I 

t - '18CTb 
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H paa6pocaMH npo6eros. ConocTasneHHe noKaaano, 'ITO npHMepHo TpeTbH '18CTb 

OCT8H8Bl1H B810WHXCH §;- -Me30HOB naeT HMllYllbCbl 1 npeBbiW810U..H9 M8KCHM8.rJbHb!H 

HMUYllbC B "cneKTpe OCT8HOBOK ". 3T8 'i8CTb cneKTp8 1 Bbl.ael19HH8H H8 pHC. 2 

WTpHXOBKOA, H MO>KeT 6b!Tb HCllOllb30B8H8 .UllH pa60Tbi TelleCKOna B pe>KHM9 3B93n

HOrO .aeTeKTOpa. 'Vf 3 CK838HHOro Bb!We Clle.ayeT 1 'ITO O>KH.U89M8Sl aQ:lclJeKTHBHOCTb 

perHCTpaUHH 9THM neTeKTOpOM OCT8H8Bl1HB810WHXCH ,n- -Me30HOB .UOll>KH8 6b!Tb 

.a OBOllbHO BbiCOKOA I- 30 %I • 

.lJ.ll R Toro, 'IT06bl TelleCKOn, npBseneHHbiA H8 pHC. { 1 M or perHCTpHpOB8Tb 

TOllbKO 3Be3,abl OT K- -Me30HOB 1 .UOCT8TO'IHO yCT8HOBHTb H8 BbiXO.ae C"i9T'IHK8 c
2 

.aBcKpHMHHaTop, He nponycKaJOWHA M8llbie HMnynbCbi aa cxeMy cosna.aeauA. Aaano

rH'IHbiA peaynbTaT 1 ao eme 6onee npocTbiM nyTeM, MO>KeT DbiTb nonyqea, ecnu 

YM9HbWHTb aanpst>KeHH9 V. 1 KOTOpOe nonaeTCSI H8 cPOTOYMHO>KHTeJlb STOro C'i9T'IH

K8. Ha puc. 3 noKaaaao KaK H3MeHHJOTCH xapaKTepucTHKH .aeTeKTopa npu yMeabwe

HHH HanpR>K9HHH ~ • ICnenyeT, KOH9'1H0 1 HM9Tb B BH.ay OTHOCHT9.TibHhiH xapaKTep 

ecex npueo.aHM biX a.aecb H HH>K e aaa'ieauA " I. Ha sTo~ pHcyaKe npHBe!leHhi 

pe3yllbT8Tbi H3M9p9HHS1 38BHCHMOCTH CKOpOCTH C'I9T8 !E- -M eaoaoB neTeKTopoM 

OT TOllWHHbi npOXO.UHMOrO HMH B9W9CTB8 R IQ:lHllbTp H CUHHTH.TI.TlSITOpbii. Cpe~HHH 

npo6er JE'- -M930HOB COCT8811Hl1 82 1 5 rlcM
2 

yrnepona, 'ITO COOTB9TCTBOB8.TIO SHep-

rHH 170 Mss; paa6poc npo6eros, .o6ycnosneHHbiA aeMoaoaaepreTH'IHOCTbJO ny'IKa 

2 
It cTparnHJJrOM 1 6blll pasea !,4 rlcM • B o6nacTH 6onbwHx HanpH>KeauA ~ ~ 1400s, 

r.ae 9cPcP9K.THBHOCTH perHCTp8UHH npOXO.USIWHX H OCT8H8B11HB810WHXCSI Ji- -Me30HOB 

6nH3KH K e.auauue H ae H3M9HSIJOTCH nosToMy npu uaMeHeHHH Ill , 38BHCHMOCTb H(R} 

npe.aCT8BI1R9T co6oA HMerpa.TlbHYlO cPYHKUHlO p3cnpeneneHHSI npooeroB, npu HanpR-

>K 9HHSIX Vz < 1400 s ¢opMa KpHsoA H(R) npe TepnesaeT cywecTBeHHbie H3Me-

H9HHSI. CKopocn. c"ieTa s o6nacTH TonwHH 
2 R< 50rlcM., rne TenecKon pentcTpR-

pyeT TO.TlbKO npOXO.USIWH9 ,n-- -M930Hbi 1 U8L189T C yM9HbWeHHeM \1, 3HS'IHTeJJb

HO 6biCTpee, '19M npH 58 ~ R " ee rlcM
2, rne HapSI.ay c npoxo.aHWHMH "--Me-

30H8MH perHCTpHpylOTCSI H ~- -Me30Hbl 1 OCT8HOBHBWH9CH 8 CUHHTH.Tl.T'JSITOpe c
2

• 

VlaMeHeaHe <PopMbi KpHBoA N(R) c yMeHbweaueM \(, nponon>KaeTcR snnoTb LIO 

V, = 1100 Be npH .U8.TlbH9AW9M llOHH>KeHHH aanpR>KeHHSI cPOpMa "nHK8" y>Ke He 
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M eaSieTcH, H npoacxo.o.aT IJHWb o.o.HHaxoaoe yMeHbweaue aenH'IHH N anSI ecex 

3Ha'leHHA R . B aTo1l o6naCTH Hanp!rUKeauA KpHBaSI .IY{R) npaKTH'IeCKH coe-

naaaeT ~ .o.H¢¢epeauaanbHOA ¢yaxuueA pacnpe.o.eneHHSI npo6eroe. 

3ii8SI 4JyHKUHIO pacnpeaellaHHSI npo6eroa fi- -Me30HOB 1 H3 H8HJ:leHHbiX 38BH-

CHMOCTeA .IY(R) 

npOXOllSII.UHX (f.o) 

H9TpyaHO ROIIY'IHTb B91JH'lHHbi a4J4JeKTHBHOCTeA perHcTpauHH 

H OCT8H8BIJHB8IOUlHXCSI (E,.) -'&--I'd 930HOB. npH Bbi'IHC.lleHHH 

STHX a¢4JeKTHBHOC"'eA /pac.4/ 6&IIJH HCD01Jb30B8Hbl KSK 3SBHCHMOCTH, npHBeaeHHJ>Ie 
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Puc. 4. 3¢¢eKTHBHOCTb aeTeKTopa. f - Esc 0 - E. . 3¢cpeKTHBHOCTb E. 
2 H3MepeHa lliJSI n- -Me30H08 C OCTSTO'IHbiM n~o6eroM, paBHbiM lOr/eM C. 
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Ha pHC. 3, TaK H aHa!IOT'H'IHbl9 KpHBbi91 H3MepeHHbi9 Ha IIY'I:Ke ~- -M 930HOB C 

saeprHeA 67 Msa. KaK BH.nao H3 pHc. 4, caa'lana s¢¢eKTHBHOCTb e. na.naeT-

c YM9HbW9HH9M HSIIpSDK9HHH 3HS'IHT9!IbHO 5biCTpee, '19M E.,.e: , B COT'JIBCHH CO 

cneKTpaMH, npHBe.neHHbiMH Ha pHc. 2. On HaKo, npH M_anbiX aanpH*eHHHX poeT oTao-

W9HHH E,t.jE. 38M9.QJISI9TCSI, H B o5naCTH ~ ~ 1100 B B91IH'IHH8 STOT'O OTHO-

ill 9HHH y}Ke He 38BHCHT OT ~ lpHC. 51 • no.no5HO e IIOBe.neHHe B91IH'IHHbl Es~ /E. 
nerKO IIOHS!Tb, ecnH yqeCTb , 'ITO 

HOBKe a aewecTBe, TaK H aa neTy. 

!IC- -Me30Hhi o5paayiOT aaea.nbi KaK npH ocTa-

0THoweaHe BeposrTaocTeA STHX .nByx npouec-
- ... 

COB .QJISI IIpHMeHSIBWeT'OCSI CUHHTH!I!ISITOpa paBHO IIpHMepHO 50, 'ITO 5JIH3KO K BenH-

'IHHe Est/E. , IIO!Iy'leHHOA npH MS!IbiX -aanpSI}KeHHSIX, r.ne .neT9KTOp perHCTpH-

1 

pyeT TO!IbKO 3B93.0bi. -

no-HHOMY H3MeHSI9TCSI OTHOW9HHe Csi /E. c yMeHbW9HHeM Vz B cny-

qae, Kor.na .neTeKTop perHcTpHpyeT :li+ -Me30Hbi lpHc.51. B oTnH'I:He oT !li--Me-

30HOB rt+ -Me30Hbi 05pa3yiOT 3Be3.Qbl TO!IbKO Ha neTy, noaTOMy Be!IH'IHHbi 

e#;e. .nnsr 7i+- H A--M930HOB COBII8£l8IOT JIHWb B o5naCTH 50JibWHX 3Ha'le-

HHA ~ t 1".09 .neTaKTOp ScPcPeKTHBHO perHCTpHpyeT HMIIY!IbCbi, npHHa.nne}KawHe 

'cneKTpy OCTSHOBOK"'. npH BCTynneHHH }Ke B o5naCTb HaiipSI}KeHHH, r.ne ,neTeKTOp 

qyacTBHTeneH TonbKO K aaea.naM, a¢¢eKTHBHOCTb Es-6 .nnsr !14+ -Meaoaoa na.na-

eT, H B cooTBeTcTBHH c sTHM oTaoweaHe 'Eu /E. 0 5biCTpo yMeHbW&eTCSI. 

ConocTaaneaHe KpHBblx, npHBe.neHHbiX aa pHc •. 5, noK&3biBaeT, 'ITo TenecKon 

H&'IHH&eT pa60T8Tb B pe}KHMe 3B93.0HOT'O .neTaKTOpa ~pH HanpSI}KeHHSIX V," 11 QQ B. 

CooTaeTcT-ByiOu.rasr aToMy aanpsr}KaHHIO a¢¢eKTHBHOCTb E.s-t paaaa npHMepao 30%, 

~:-:' 

'ITO 6nH3KO k OU9HKe, CLl91I8HHOA paaee Ha OCHOB8HHH 8H81IH3a CII9KTpOB, 3cPcP9KTHB-. 

HOCTb perHCTpaUHH OCT8HOBHBWHXCH B CUHHTH!I!ISITOpe 

9CT9CTB9HHOt OT!IH'I8Tb OT ScPcP9KTHBHOCTH perHCTpaUHH 

YL- -Meaoaoa En cne.nyeT, 

!IC- -MeaoaoB, nona.naiO-

mux a a axon .n eTeKTopa I U/ I. B aaUI eM cnyqae ul" 3HS'IHTenbHO MeHbWe, 

'leM Es-6 , KaK acne.ncTBHe Bbi6blBaHHSI Meaoaoe npH npoxo,21{.neHHH HX 'lepea cPH!IbTp 

.oeTeKTOpa, TaK H &3-38 cpaBHHT9!IbHO MMOA: TO!IIUHHbi CUHHTH!I!ISITOpa. EcnH HCIIOJib• 

30B8Tb TO!ICTblA: CUHH'f.HJIJISITOp, TO 9CTb 6nH3KHA: IIO TO!IIUHHe K Be!IH'IHHe pa36poca 

npo6eroB A- -Me30HOB, TO IIOC!I9.0HHA H3 YK838HHbiX BbiWe cP8KTOpOB OTna.naeT. 

B STOM OIITHM81IbHOM C!Iy'lae OTHOW9HHe W"j(.Jt OK83biB8eTCSI paBHbiM 70% npH 

saeprHH 7C -Me30HOB 65 Mas H 40% - npH 170 Mas. 
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3Be3.UHbiA .neTeKTOp C TOJ1CTbJM CUHHTHJ11lSITOpOM MO)K9T 6b!Tb HCI1C.rJb30BaH 

B OllbJTaX, r.ne Tpe6yeTCSI 60J1blll8SI 9cpcpeKTHBHOCTb perHCTpaUHH ~- -Me30HOB• 

Ecna !!-."!. ayx<ao H3MepHTb KpHBYIO npo6eroa :Jr- -M e30HOB1 TO TOJllllHHy CUHHTHn-

nHTopa c.rie.nyeT 6paTb ManoA no cpaaaeHHIO c pa36pocoM npo6eroa. THilH'IHbie Kpa

Bbie npo6eroa, KOTOpbie nony'laiOTCSI npH pa6oTe TenecKona a pe)KHMe aaea.uaoro 

.!1 eTeKTOpa, llpHSe.neHbl Ha pHC. 6. 3TH KpHBbJe H3MepeHbl Ha .!lBYX pa3J1H'IHbiX nyq,_ 
Kax //i- -Me3oaoa co cpe.nHHMH saeprHHMH 67 H 170 Msa. 

4. CeneKTHBHble caoAcTBa .aeTeKTopa 

TaK KaK 3Be3.aHbiH .aeTeKTop peracTpHpyeT T01lbKO BhiCOK09HeppH'IHble aae3.Qbl 1 

o6pa3yiOWHeCH npH O.:;TaHOBKe ~- -M930HOB, OH Mano 'IYBCTBHTeneH K .apyrHM 

'lacTHuaM, ae o6paayJOlllHM TaKHX aeea.a. CeneKTHBHYJO cnoco6aocTb aeea.aaoro 

.aeTeKTOpa y.ao6ao XapaKT9pH3088Tb B911H'IHHOJ K09cpcpKUH9HT8 OT6opa K 1 npe.a-

CTaBJ1SIIOWero C060H OTHOWeHH9 scpcpeKTHl!HOCTH perHCTp8UHH OCT8HOFIOK ,r.:- -JI4.a3o

HOB K scpcpeKTHBHOCTH perHCTp8UHH .apyrHX '18CTHU 1 K8K OCT8H8B11HB8JOWHXCSI B 

cuHHTHnnsrTope I Kst 1, TaK H npoxo.asrwHx qepea .aeTeKTop I K. 1. 

M JO-Me30Hbi H sneKTpOHbJ ae o6paayJOT Bb!COKosaeprH'IHb!X \3Bea.a HH Ha neTy, 

HH npH OCTBHOBKe. 10TpHU8T91lbHbl9 .I"' -Me30Hbl llpH OCT8HOBKe B sewecTBe C 

60J1bWHM aTOMHbiM BeCOM MOryT o6p830BbiBaTb 3B83.Qbl1 HO C M81lb1M SHeprOBbi.09J19-

HH9M I. no 9TOM y K09¢cPHUH 9HTbl OT6opa Kst H K • .ansr nerKHX 'laCTHU MoryT 

6hiTb c.aenaHhi cKonb yro.aao 6onbWHMH nyTeM Y!vi9HhW9HHSI aanpH)K9HHSI ~ , npH-

'19M Ko » Ks~ • Ha pac. 7 npase.aeaa 'laCTb H3MepeaaoA ase3.aHhiM .aeTeKTo-

pOM KpHBOA npo6eroB !'i- -M eaoaoa c aaeprHeA 1 "X) M s B H ..-"--M930HOB, 
~ 

co.aep)Karuaxcsr s aToM X<e ny'IKe. EcnH 6hl scpcpeKTHBHOCTb perHcTpauHH .1"--Meao-

aoa 6htna 6hi TaKoA )Ke, KaK H .ansr ~- -Meaoaoe, TO ecTb Kst = 11 To H31149'"' 

peaaasr KpusaH npo6eroa .JV( R) a o6nacTH 6onbWHX TonwHH cne.aoeana 6&1 nyaK-

THpaoA KpHBOA~ noKa3aHHOA Ha pHCYHK9o KaK BH.OHO H3 PHCYHKa, B 9TOM paAoHe 

ae o6aapy)KHsaeTCSI HHKaKoro MaKCHMyMa, a Kst: ~ 30. TaKHM o6paaoM, y:>Ke 

llpH H8I1pHrK 9HHH 

OT6op B C11Y"f'.4~ 

~ = 1100 a, To ecTb s6nH3H rpaHHUhJ aaea.aaoro .aeTeKTopa, 

.1"--Meaoaoa xapaKTepHayeTcSI 6onbwoA aenH'IHHOA K • 3ToT 

peayJJbTaT MO)KeT 6biTb OTHeCeH, 0'19BH.QH0 1 H K ;u+-Me3oHaM. BenH'IHHa K .ansr 

3 

-· 
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Puc. 7. HescpcpeKTHBHOCTb 3Be3n.Horo n.eTeKTopa K 

peHHBH KpHBBH npo5eroe, lleACTBHTenbHSH 

HOB nOK838H8 nyHKTHpOM, liz = 1100 B, 

65 90 

If, g;cm2 c 

.JK- -Me3oHaM. I - H3Me-
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9.TieKTpOHOB .UO.TI:>KH8 6b!Tb ewe 60.TibWeit, '!eM .U.TIH 

Te.TibHO M8JIOT'O Bhi.Ue.TieHHH 9HeprHH IIpH IIpOXO>K.neHHH 9JieKTpOHOB qepe3 CUHHTH.TI-

, .TIHTOp. 

0T6op B cnyqae rrpoxo.nHIUHX 7<+ ~Me30HOB xapaKTepH3yeTCH 1 K8K IIOK838JIH 

H3MepeHHH, TOM :>K e BeJIH'IHHOit 7i: -.-M e30HOB. 3aM eTHM, 'ITO 

8H8JIOT'H'IHOH .UOJI:>KHa 6b!Tb Be.TIH'IHH8 H .U.TIH .npyrHX H,nepHO-aKTHBHhlX 'lac-

THU, IIOCK01lbKY Bee OHH o6pa3y!OT Ha neTy 3Be3,Uhl C IIpHMepHO O,UHH8KOBOH BepOHT-

HOCTbiO. BenH'IHHa :>Ke Ku Ji: + - Me30HOB OK838.TI8Ch . 6JIH3KOH ~ IIO.Tiy'IeHHOH 

ll.TIH f"t -Me30HOB /eM. pHc.8/ H T8K :>Ke, K8K H B CJIY'Iae 

6b!Tb. C.Ue1laHa O'IeHb 60JihWOM rryTeM yMeHbWeHHH liz 
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PHc. 8. To :>Ke, 'ITO H Ha pHc. 7, HO .nnH 

67 Mas. 
X+ -Me30HOB co cpe.nHeil: aHeprHeil: 
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lf y BCT BHT91IbHOCTb 3Be3.UHOI'O ll9T9KTOpa K 'ISCTHUSM ~ 6onee TSDK91IbiM ~ '19M 

!£ -Me30Hbl 1 He HCCII9llOBSIISCb 1 H Mbl orpaHH'IHMC.SI 3ll9Cb IIHWb 38M9'18HlieM 1 

'ITO aeiiH'IHHa Kst. llOII)KHa yMeHbW8TbC.H c pocTOM Macchi 'laCTHUhio 

5. M o.u H¢HKauHH .ueTeKTopa 

•• 

KaK y)Ke oTMe'lanocb1 aepxHeA rpaHHueA o6nacTH Hanpg)KeHHA, r.ue Tenecxon 

pa6oTaeT a pe)KHMe aaea.uHoro .neTeKTopa, .HBII.HeTC.H 3Ha'!eHHe V2 =1100-1150 a. 

ECIIH yBeiiH'IHTb HSIIp.H)KeHHe ewe HS 5Q-100 BOIIbT1 TO ll9TeKTOp H8'1HH89T perH

CTpHpoaaTb HMIIYIIbCbl, npHHS.llJI9)KSWHe *cneKTpy OCTSHOaoK*. npH STOM 1 KSK BHllHO 

H3 pHCo 4 H 51 a<tJ<tJeKTHaHOCTb perHCTpSUHH OCT8HOBOK C Jt MO)K9T 6b1Tb IIOIIY'I9HS 

6nH3KOA K e.uHH&ue, a To ape.M.H KaK OTHoweaHe En/£. eme ocTaeTc.H 6on&WHM. 

Pa6oTaromHA a TaKoM pe)KHMe Tenecxon IMbi 6y.ueM Ha3hiBSTb ero .ueTeKTopoM oc

TaHoaox/ a OTIIH'!He OT aae3llHOI'O .ll9TeKTOpa B paBHOA Mepe 'IYBCTBHT9119H KSK K 

n- -Me30HS 1 TSK H K ~+- , J"'-- H )'t + -Me30HSM /pHc.9/ • 

npH HHT9HCHaHOCTH Ily'IKS ~ -Me30HOB ~ 104 cex- 1 
CKOpOCTb C'I9TS .ueTeK• 

TOpS OCTSROaOK llOCTHI'SeT aeCK01lbKHX COTeH OTC'IeToa B CeKya.uy. CTOIIb 60ilbWSSI 

CKOpOCTb C'leTa II03aOIISieT aaTOMSTH3HpOB8Tb npoue.uypy H3MepeHHSI KpHBOA npo6e-

roa ,/1/(R) 1 'ITO .uaeT 3HS'IHT91IbHble npeHMYill9CTaa B Clly'lae, KOI'llS a Teqe-

RHe SKCnepHM9HTS Ry)KHO 'ISCTO 6ea 601lbWOA noTepH apeMeHH KORTpOIIHpOBSTb aenH

'IHRY 9Hepl'HH UY'IKSo Llnst 38UHCH KpHaoA npo6eroa K abiXOllY CXeMbi COBU8ll9HHA 

IIOllKIIIO'laeTCS1 CaMOIIHWYillHA HHTerpaTop, M OTOp KOTOpOI'O apamaeTCS1 CH.RXpORHO 

c M OTopoM, ll aH)K YlllHM ¢HilbTp-K1lHH /pH c. 1 I. TH IIH'!Hast KpHaaa npo6eroa, H3M e

peaaaa TaXHM cnoco6oM, npHae.ueaa Ha puc. 10. Best npoue.uypa H3MepeHHH npo-

ra 38HI(MaeT H9CKOIIbKO MHHyT. 

PerHCTpHpyeMbl9 a pe)KHMe aae3.UHOI'O .ueTeKTOpa HMUYIIbCbi a C'l9T'IHKe c2 
HSCTOIIbKO ae1IHKH 1 'ITO OHH. cymecTaeHRO npeBbiW SlOT ace UOCTOpOHHH9 HMUy1lbCbi 1 

CaS13SHRble C <tJOROM a SKcnepHM9HTSIIbHOM 38119 YCKOpHTeiiSI IIpH pa6oTe Ra IIY'lKSX 

:fl- -Me30ROa. 3TO o6cTOS1T91IbCTaO U03aOIIS1eT ynpOCTHTb CXeMy 3B93llHOI'O 

.u·eTeKTOpa 1 HCKIIIO'IHa H3 Hee C'leT'IHK C 
1 

H COe.UHHHB BXO.ll IIepec'!eTROA 

cxeM.bi Henocpe.ucTaeHHO c abiXO.llOM C'leT'IHKS c2. KpHaast npo6eroa .1r--Me30HOB 

c aHeprHeA 70 Msa, H3MepeHHSS1 npH noMOillH TaKoro ynpomeHHoro .ueTeKTopa, co-

.;;..-_-
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PHc. 9. K pHBbie npo6eros, H3MepeHHbie npH noMoLUH aeTeKTopa ocTaHoBoK. 
a/ H3MepeHo nm1 ny'IKa, coilep*aLUero 'it-- H f4 -Me30Hbi c HMrrynbcoM 150 Mas/c /aHEprH5I 

'it- -Me3oHOB pasHa 67 Mas/; 

..:'!"+' + 6/ H3MepeHO anSI ny'IK8 II .. _ H t' -Me30HOB C HMrry.TlbCOM 16:3 }\1\an/c. V2 "' 1250 s . 
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PHc. 10. KpHBasr npo6eroa, aanacaaaasr aa neaTe caMonawymero HHTerpaTopa. 
v, = 1250. 

Ll ep>Kamero acero OLlHH c'leT'IHK1 Oll:aaanac& Mano oTnH'laiOmeAcsr oT .lleAcTBRTen&

aoA KpHBoA npo6eroa. OLl aa11:o 3B83.llRbiA .ll ereii:Top c OLl HHM C'leT'IHKOM BPH.ll nH 

Mo>KeT 6biTb Hcnonb3~aaa LtnSl pa6oTbi B 6onee TH>Kenbix 1 qeM B aaweM cny'lae, 

cpoHOBbiX ycno&Hsrx /sanpHMep, sa Bbi&e.ll esaoM npoTosaoM ana seATpossoM ny'IKe I. 
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HaKoHeu, yKa.>KeM Ha ewe o.aHy Mo.aHcpHKaUHIO cxeMbi aaea.aHoro .aeTeKTopa. 

8Ta MO,aHcpHK8UHSI 38KJIIO'IaeTCSI B 38Meae C'leT'IHKa C
2 

Ha C'leT'IHK, AHA.TIOI'H'IHbiH 

Cp TO eCTb c xopowHM BpeMeHHbiM paapeweHHeM, HO co cpaBHHTeJibHO rrnoxHMH 

Cll9KTpOMeTpH'IeCKHMH X8p8KTepHCTHK8MH, npH STOM, ecTeCTBeHHO, He y.aaeTCSI y.>Ke 

IIOJIY'IHTb CTOJib OOJibWOil: BeJIH'IHHbi OTHOlll9HHS1 
1 K8K Ha pHC, 5; OHO 

oKa3biBaeTcH paBHbiM lD-20 •. O.aaaKo aaea.aHhiil: .aeTeKTOp B ·raKoM yrrpoweHHOM 

BH.ae o6na.aaeT TeM IIpaKTH'IeCKHM IIpeHMyweCTBOM 1 'ITO HH'IeM He OTJIH'I89TCS1 OT 

"OOb!'IHbiX" CUHHTHJIJISIUHOHHbiX TeneCKOIIOB1 TaK 'ITO IIOCJIQ.UHHe MOryT Ob!Tb HCIIOJib-

aoBaHbi B pe.>KHMe asea.aaoro .aeTeKTopa .anst rpy6oro H3MepeHHH KpHBoil: npooeroa 

!JZ- -Me30HOB 6ea BHeceHHSI B HHX K8KHX-JIHOO cyweCTBeHHbiX H3MeHeHHil:, 

6. 3 a K n 10 q e H H e 

npoBe.aeHHOe H9CJI9.UOB8HHO XapaKTepHCTHK .U9T9KTOpa IIOK83b!B8eT, 'ITO o6-

ll8CTb era paOO'IHX H8IIpH.>K eHHil: paa.aenHeTCSI Ha TpH Cy lU 9CTB9HHO pa3JIH'Ia IOlUH9CS1 

'18CTH, npH M8JibiX HaiipSI.>K9HHSIX TeJieCKOII pa6oTaeT B pe.>KHMe 3Be3,aHOI'O .aeTeK-

Topa, XOpOWO OTJIH'I8SI OCT8H88JIHB810lUHeCH B CUHHTHJIJISITOpe OTpHU8T9JlbHbie 7C -

Me30Hbi OT .apyrHX OCT8H8BJIHBAIOlUHXCSI H IIpOXO.UHlUHX '18CTHU. VfHTepaa.TI HAIIpSI.>Ke

HHft, OTBe'IAIOlUHX 9TOMy pe.>KHMy, paBeH 150-200 B .QJISI Bbi6paHHOI'O H8MH THna 

<PoToyMHO.>KHTeng. Bonee BbiCOKHe aarrpH.>KeHHH I 1200 - 1270/ B cooTaeTCTBYIOT pe

)KHMY .a eTeKTopa O'CTaaoBoK. B aToM cny'lae .a eTeKTop o.aHHaKoao xopowo perHcTpH-

pyeT 0CT8HOBKH k- H ,JII. -Meaoaoa o6oHx 3H8KOB, HaKoaeu. B o6nacTH QIU<> 

6onee BhiCOKHX aanpg.>KeHHA I ~ ::> 1400 a/ .aeTeKTop pa6oTaeT, KaK "'o6bi'IHhiA" Tene

cKon, He o6na.aa10w HA HHK8KHMH ceneKTHBHbiMH CBOil:CTB8MH, 

0IIHC8HHbiil: .aeTeKTOp MO.>KeT 6b1Tb HCIIOJib30B8H K8K CIIeKTpOMeTp, II03BOJIHIO-

lL(Hil: H3MepHTb cneKTpbi _9;- -Pl'"e30HOB B yCJIOBHSIX 3H8'1HT9JibHOI'O cpOHa IIOCTOpoH-

aero Hany'leHHH. Hau6onee uenecoo6paaao npHMeHstTb ero .UJIH Hccne.aoaaHHH 

CIIeKTpOB B OOJiaCTH MSJibiX 9HeprHA .9r--Meaoaoa I< 50 Mae/, r.ae Hcrronbaoaa-

HHe M8I'HHTHbiX cneKTpOMeTpOB a6.bi'IHO 38Tpy.aHeHO Ha-aa HSJIH'IHH OOJibWOI'O 

M e30HHOI'O cpOH8, 

B aaKniO'IeHHe cne.ayeT aTMeTHTb, 'ITO 6naro.aapSI ceoeA npocToTe aaea.aahrA 

aeTeKTop o6na.aaeT xopowHMH aKcnnyaTaUHOHHhiMH Ka'lecTaaMH, Oa npocT a aana.a-
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xe a cTa6aneH a pa6oTe; sa apeMsr sxcnnyaTauaa saes.llHoro .lleTexTopa /oxono 

rolla/ ero napaMeTphl He npeTepnena saMeTHwx H3MeHeHHA. 

nHTepaTypa 

1. A.~ • .l]yaaAuea, IO • .ll.npoxowKRR. TaR CHo...asA. nTa, 1960 /a ne'laTH/; 

A.F. DvnGitzeY, Yu.D. Prolcoshlcln, Tong Syoo•wel. ProceeJings of thelntemoflonal conference 
on ltlglt energy occelerofors flftJ lnstrumentotlon. p. 592, 7959, C:flN, Geneve. 
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