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6bICTpoe p&3BHTH8 qJH3HKH aneM8HT&pHblX 'l&CTIIIl Hepa3pb1BHO CBH3AHO C ycnexa-

MB B pa3pa60TK8 M8TOAOB B nps6opoB, npHM8Hll8MblX B axcnepHMeHTe. K qacny sas6onee 

aq,q,eKTHBHblX 8KCnepHM8HTA11bHblX M8TOAOB, nony'IBBWHX B ~aCTO!llllee Bp8Mll wspoxoe 

pacnpocTpaHeBBe, OTHOCHTCll M8TOA perHCTpAllHH H3ny'leHHII C noMOIIU>!O '1~8HltOBCKHX 

C'l8T'IHKOB. 

CpeAH C'l8T'IHKOB, Hcnom.3y!OmHX 'lepeHJtOBCJtOe H3ny'leHH8, 3Ha'IHT811bH08 MeCTO 3AHB

MA!OT 'TOllCTble' C'18T'IHKH, M&CCHBHblll paAHaTop KOTOpblX np8AHa3Ha'leH nornomaTb 6om.

wy10 'l&CTb aueprBH perBCTpupyeMoll '!aCTHllbl. TaKHMH C'18T'IHltaMH MoryT pewaTbCll pa3-

llll'1Hb18 3a)la'IH. Hau6onee TBnH'IHblMH H3 HHX llBDH!OTCH: 

1. perHCTpallHll raMMa-KB&HTOB c BblCOJtoll acpq,eltTHBHOCTb!Oi 

2. CD8KTpOM8TpHll, OCHOB&HHall ea nonHOM nornomeHHH, 

s. Doporosall AHCJtpHMHHallHlil, n03sonll!Omall Bblf!,8nBTb CP8AH OAHOPOABblX '!aCTHll 

C WHpOltHM 8HepreTH'l8CKHM cneKTpoM 'l&CTBllbl, HM8!0WH8 MaKCHM811bHbl8 aeeprsu. 

OpraHH'leC1toA '!aCTb!O '!epeBKOBCJtoro cneKTPOM8Tpa HBnlleTClil aneKTpOBB&ll annap•TYPS. 

He06Xo)lHM8ll ADlil peweBBB 8THX 3&Aa'I, KaK-TO: aMnnHTYAHbl8 auanH38TOpbl, nHH8IIHbl8 

YCKOPHT8DH, CX8Mbl nponycxaBHll, CX8Mbl COBDa)l8HBll B T.A. 

naBH&ll AHCCepTallH.11 npeACT8BDll8T co6ol! IlOilblTKY o6o6meHHll OilblTa IlOCTp08HHll 

'18P8HKOBCKHX cneKTpOM8TpOB B npHM8H8HHll BX B B8KOTOpblX 8KCnepHM8HTax Ha ycKopsTe-

n!IX 'laCTHll BblCOKHX aueprHII 06'b8)lHH8HHOro HHCTHTyTa BJl8pHblX sccnenosaBHII. B ll<BCCep, 

TallHH onucaHbl H0Bbl8 M8TO/lH'l8CKH8 pa3pa6oTKH 
11- 151 • npennOlK8HHbl8 H ocywecTBD8HHbl8 

C Y'l&CTH8M aBTOpa 38 BP8Mll C 1954 DO 1984 r.r. B na6opaTopBH Bb!COKHX aeeprsll OHHH. 

CTpH60pbl H CX8Mbl, C03)laHHbl8 Ha OCHOB8 8THX pa3pa6oTOK, n03BODHDB BbinODHHTb 

/2-8/ 
8KCnepHM8HTbl no H3M8p8HH!O nonHbIX C8'18BHll B38HMO)l81!CTBHll HellTpOHOB C npOToea-

MH, sellTpoHaMH H BApaMH B HHTepsane aseprHA OT 2,8 AO 8,3 ras, a TaKlK0 DO H3MepeBBIC 

- /1/ /18/ 
C8'18HHlil D8p838pBAKB ,r -M830BOB HA npOTOHaX DpB 4 f&B B OTHOW8BHll CTaHoq,cKoro , 

/14/ 
npOH3B8A8HHbl8 C Y'IACTB8M ABTopa. Pa3pa60TKH nocne)lHero Bp8M8BB C03)la!OT B03-

MOlKHOCTb nOCTp08HBlil annap&Typbl nnB accnenoBAHBlil PAAH81lHOHHblX pacna)lOB pe30HaHCHblX 

'l&CTBll. 

.llaccepT81lHII COCTOHT H3 '18Tblpex rnaB. B nepsol! rnase paCCMOTJ)8Hbl npHHIIHnbl pa6o-

Tbl H ycTpOIICTB& 'l8p8HKOBCJtHX CD8JtTpOM8TpOB DonHoro DornomeHHII H3 TllJKenoro CTes.na. 

s 



IlpBB0nBTCII M9TOllBKa pacqeTa panaaTopa Cn8XTP0M8TPA Ra OCR0B8 nRBR8BOA TeopBB, KpoMe 

Toro, a 9TOA rnase 06cymna10Tc11 oco6eRROCTB K0RCTpyxuaA IlRTB pa3nBqRbIX cneKTp0M8T-

poB, nocTp08HHblX npll Y'IACTIIB ABTopa, B npHB0nRTCR RX xap8lCT8pHCTHKR, OcHOBHbl8 naRRbl8 

cnexTp0M8Tp0B npHB8U8Rbl B Ta15naue 1. 

T a 6 n a u a la 

O603Ha'l8HB8 Tanbl Pa3Mepbi Pa3Mepbl <PopMa 11acno Tan 11acno 

cneKTp0MeTpa cTexna B CM B pan.en, panaaTopa 6nOKOB 4>3Y <P3Y 
cTexna 

A T<P-5 d •35 20x17 
f •30 

UHnBHnp 3 <P3Y-44 3 

E T<P-1 50x50x50 2lx21x21 xy6 3 4>3Y-45 4 

B T<P-1 50x50xl8 2lx2lx7,5 napanne- 1 <P3Y-44 7 
nenanen 

r T<P-1 50x50x18 21x21x7,5 napanne- 1 4>3Y-44 9 
nemmen 

Jl T<P-1 18xl8x30 7,5x7,5x mlpanne- 1 <P3Y-24 4 
xl2,8 nenpnen 

Ta6naua 16 

O603Ra'l8RR8 Bb1cwas xana6p, Pa3p8W8HB8 npH Pa60Thr, B KOT0pbIX 
cneKTp0M8Tp8 saepras E 0 Eo npuMeamca cqeT'IRK 

A 0,2 80 

E 3,0 40 Ce11eHHe HeATpOHOB 

B - - OTeomeHRe IlaHoq,cxoro 

r 4,0 13 l13Mepeuae raMMa-cnex-
Tp0B B IT•p -B38HM0-
neilcTBHSIX 

Jl 4,0 10 CeqeHHe nepe3ap. B IT-p 
B3allMOnel!CTBHHH 

B nocnenHux naparpaq,ax rnaabr npIrneneHhr ocnoBHhie Tpe6oaaHHSI x snexTpOHHo-naMno-

Bb!M cxeMaM, BXOnHWHM B COCTaB cnexTpOM8TPOB! aMnn11TynHblM aHanH3aTopaM, n11Hel!HblM 

CyMM8T0paM H ycan11TensM, CX8M8M nHHelleoro nponycK8HHSI H np. 
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Haa6onee 0TB8TCTB8RHbIM H cnomRbIM M0M8HT0M npH nonroT0BK8 raMMa -cnelCTp0M8Tpa 

K 9KCnepRM8HTy RBnll8TCH 9HepreTl!'l8CK8H K81lH6pOBK8, MeTonaM xan116pOBKB H Hananxa no

CBSllll8H8 BT0paR rnaBa. Kana6poaxa COCTOHT B nonyqeHHR B rpaq,H'18CKOM Bane nsyx q,yex-

nail 9HeprHH perHcTpHpyeMblX qaCTHU ( snexTpOHOB HnH raMM8-KB8HTOB) -

ayn&coa H pa3pema10mel! cnoco6aocTR cnexTpoMeTpa. 

8MnnaTynhI HM-

IlonyqeHHe MOB09Bepr8TH'l8CKHX ayqxoB raMMa-KBaBTOB B o6naCTH COT8H Mse B8CbM8 

38TpynBHT811LBO, no9TOMY nns xana6pOBKB non&3yIOTCll nyqxaMH aneKTPOBOB, T8K xax OHR 

no nHBR8BblM CBOIICTB8M aaanoraqabl raMM8-KB8BTaM, 

<PopMHPOB8HH8 xopowo KonnHMHpOB8BHOro C M8nbIM pa36pocoM no HMnym.caM ny11xa 

9n8KTpOBOB BblCOKOil HBT8BCHBBOCTH npencTaBnlleT H3B8CTHbl8 TpynBOCTH, 

B CBR3H C 3THM 6bma HallneHa B03MomHOCTb BbineneHHll B Hcnon&30BaHHH nns xann6pOB• 

KR qepeaxoecxoro cnexTpOM8Tp8 aneKTPOHOB, npncyTCTBYIOlllHX B xaqecTee npHM8CH B IT-

Me30BBOM nyqxe, IlyqoJC IT -M830HOB BbInensncs C IlOMOlllblO CUHHTHnnHUHOHHOro Tenecxo-

na H Hanpaansnca B Il8HTp qepeBKOBCKoro C'l8T'IHK8 Jl ( Ta6n. 1). 11Mnyn&Cbl OT <P3Y-24 

nocne cyMMHpoaaansi H ycaneaas npoxonana 11epe3 cxeMy nponycxaHasi, yupaanseMyIO cunH

THnnHUHOBHbIM TeneCKOUOM, H8 8MnnHTynBbiil aaanH38TOp, 

3nexTp0Hbl Bbinenll/lBCb p83BOCTHbIM M8TOnOM, AMnnuTynHbl8 cneKTpbl CHHManHCb npH 

UOM8lll8HHH B8 ny'Dte CBHHUOBOro qJHn&Tpa TOnlllBHOil 5 CM (puc. 2, KpHB8SI 2) H 683 q,Hn&T

pa ( KpHB8SI 1). <t>Hn&Tp IlOM8lll8nCH nepen nepBbIM ciieTqHKOM Tenecxona. KpHB8SI s Ha 

pnc. 2 nonyqeHa B pe3yn&T8T8 BbiqHT8HHR KPRBOil 2 R3 KpHBOl! 1 H npencTaBnsieT co6oll 8M

unnTynHbIII cneKTp aneKTpOBOB C 9H8praeil 4 rsa. Kax BHnHO H3 pnc. 2, 9n8KTpOBHblil ORK 

Bhinensinca nocTaToqao '18TKO B 6ea BblqHT8BRSI cneKTpOB H8 KpHBOi! 1 • AHanorH'IHbI8 KpHBbl8 

Ha6n10nannc& Taxme aa nyqxe IT -M830HOB C 9HeprneA 2 fas, 

Kann6pOBK8 CII8KTPOM8TP8 npOH3BOnHn8Cb nocnenOB8T8nbHO Ha nyqxax snexTpOHOB, 

BbineneHHbIX nocne KOHBepcHH raMM8-KB8BTOB B o6n8CTH no 1 fa1>, a 38T8M H8 aneKTpOH8X, 

npacyTCTBYIOIDHX B IT -M830HHblX ayqxax 2 H 4 f9B, Kanu6pOBO'IHaSI KpHB8R yKa3blB88T 

Ha nHHellHOCTb cqeTqnxa no MeHbweA Mapa no 4 fas npu aHepreTaqecxoM paapeweHHH 10% 

nnsi M8KCHM8n&Hoil aHeprHH, 

flaparpaq, 8 rnaBbl 2 nOCBRW8H M8TonaM HCnOn&30B8HHH BCKpOBbIX BCIIbIW8l[ nnsi 

HananKH CHCT8M C H8CKOn&KHMH <P3Y. non6opa 3anepmex C H8HOCeKyHnHoA TOqHOCTblO, 

ycaneHHH <P3Y. aayqeHHH 8MIInHTynHoro pa3p8W8HHH H Bp8M8BHbIX CBOACTB <P3Y. 11ccneno

B8H8 nnHTen&HOCTb q,pOHTa CB8TOBOA BC!Ib!WKH HCKpOBOro paapsma B npoMemyTK8 

0,5-1 ,5 MM e sonopone (3 Hcex) u aoanyxe (4 acex). PacCMOTpeua aoaMomHoCTb cuH

xpoHHOro aanycxa HeCKOnbKHX HCKpOBblX paapsmHHKOB, coenHH8HHbIX K08KCH8nbHblM xa6eneM
191 

C HCTTOn&30B8HH8M HCKpOBbIX BCilblW8K non6npancs pemHM IIHT8HHSI <P3Y C 6on&WHMH qJOTO

KaTonaMu1101: <P3Y-44 ( ¢ 15cM) u <P3Y-45 ( ¢20cM ). YCT8HOBneHO, 'ITO non6opOM 
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pe>KIIM8 IIHT8HHH H OT6opOM OTneru.HbIX o6p83l!OB MOlKHO nonY,IBTb Bp8M8RA BapaCT8HHH BM-

11ynbC8 a aaone 12-14 HC8K nnH ~8Y-44 H 10-15 HCeK nnH ~8Y-46 (npa CIIpaBO'iBbIX 

).18HHblX 20-50 HC8K)' 'IT.O II03BonsieT npHMeBSITb 3TH ~8Y B C'IeT'IHK8X, pa60Ta10IIIJ1X C 6bICT

pL!MH cxeM8.MH COBl18).18HHII. 

B § 7 rna.Bbl 2 OIIHC8.H HCTO'IHHK H8.HOCeKyHnHblX HMIIYIIbCOB CBeTa RA KOpOBBOII naM-

1101151. r!O/.llKHr KOpOHHOII 118.MIIbl ocymeCTBIIHeTCH KOpOTKHM BMnynbCOM C H8.IIpRlK8BBeM 

oT 400 B H Bhllll8. nnuTenhHOCTb H 8MIInHTyna CBeTOBOrO HMIIyJibC8 OIIpenenJDDTCH an&KTPB

'i<.'CKIIM IIOJl)JCHra10WHM IIMIIyru.coM, napaMeTpbl JKe CB.MOIi naMIIbl BeCbM8 CT86HnbBbl. Pa3-

pa6oTaH reaepaTop aanycKa KOpOHHhIX na"rn, HMe10mull 12 Bhtxonoa aa PK-50. Ha xaJK-

noM BLIXO/le HMIIYnbCbl xap8.KTep11ayIOTCH cnellY!OWHMII napaMeTP8MH: 8.MIInHTynhl llO 3 KB, 

q,poHT H8p8CT8.HIIH 2 HC8K, nn11TeIIbllOCTb 4-5 HCeK, 'I8CTOT8 JIOBT0p8BHH 50 ru. HMIIYnbCbl 

n03HllK810T llpll paap11ne 38.pHlK8HHOro OTpeaxa K08.KCH81U>HOro xa6enH qepe3 HCKpOBOII npoMe

)iZYTOK B pTyTHOM pene. 

B rnaae 3 paCCM8.TpHB88TCH 110CT8.HOBK8. H8KOTOpblX 9KCnepHMeHTOB Ha YCKOpHTensix 

qaCTIIU BblCOKJIX 9HeprHi!, 11p0B8/lltHHblX npH 

CKIIX CII8KTpOM8Tp0B IIOJIHOro nornomeBHH. 

Y'I8.CTHH 8.BTOpa, C 11pHM8H8HH8M qepeHKOB-

Hau6onee 9~~8KTHBHO HCIIOIIb3Y!OTCH 'IepeHKOBCKH8 C'I8T'IHKH nonnoro nornomeHHB 

11p11 perHCTp8.UHH H8llTpanbHbIX '!8.CTHll - raMM8-KB8.HTOB H H8l!TpOHOB. rlpH eaeprBBX CBblW8 

H8CKOIIbKllX JleCBTKOB Mea CT8.HOBHTCH B03MOlKHblM 9HepreTH'I8CKBII 8H81IH3 perHCTpHpyeMblX 

C'I8T'IllKOM '18.CTHU. 8To CBOIICTBO IIPHM8H8HO B 9KC118pHM8HT8 110 H3MepeHH!O C8'18HHB peaK-

mrn 77 -+ p ➔ rr0 + n (nepe38.pSlllK8) nnsi TT- -M830HOB C BMIIYnbCOM 4 res/c 
111

• rlpo-

uecc nepe38.PllL\KH npnaonHT K o6p830B8.Hll!O xapaKTepaoro M8.KCHMYM8 B euepr8TB'18CKOM 

cneKTpe raMM8-KB8.HTOB, o6paay!OlllllXCH npn B38BMOA811CTBBB 1T -M830HOB C BOnoponoM. 

3anaqa qepeHKOBCKOro cneKTpOMeTpa 38KJIIO'I88TCB B Bb1neneHBB eToro M8KCBMYMa, 

urnpnaa xoToporo 011penensieTcH, rnaBHblM o6paaoM, eaepreTB'leCKBM paapeweuaeM cneKTpo

MeTpa. 

B 3TOM 3KC118pHM8HTe, 8 T8KlKe B pHAe npyrax, CBH38.BHblX C B3y'IeHHeM pannanBOHHbIX 

pacnanoa 9118M8HT8pHbIX '18.CTHU, lK8118.T81IbHO onHOBp8M8HH08 H3M8peuue yrnOBb!X B 9Hepre

Tll'I0CKIIX COOTHOIIl8HHJ! IIponyKTOB p8CII8/l8• B CBH3H C 9THM HCCnenOBB.118.Cb B03MOlKHOCTb 

HCIIOIIb30B8HHH qepeHKOBCKIIX cneKTpOMeTpOB IIOIIHOro nornomeHHH nns H3M8peHHH 9HeprHB 

raMM8-KB8.HTOB COBMeCTHO C ynpaanHeMblMB HCKpOBblMH K8.M8p8MB, 1103BonH!OlllBMH C no

CTB.TO'IHOII TO'IHOCTb!O npOH3BonHTb ll3MepeHHe yrnOBblX KOppenHl!HII MelK)ly pacnanHblMH raMMa

KB8HT8MH. 

B H3M8p8HllSIX IIpllM(HISIIICH C'I8T'IBK n (Ta6n.1) B3 CBHHUOBOro CTexna paa,1epoM 

18x18x30 (,M. 1-!cxpoa~ .. KB.Mapa MOnenapoaanacb naTyBHblMH HIIH CBHHllOBbIMH IIJI8.CTHB8MH. 
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B onbITe uccnenosanucb 8MIIIIBTynHbl8 CII8KTPb1 OT snexTpOHOB 4 fsB B 38.BBCBMOCTB OT TOn

lllBHbl nnaCTBB B p8CCTOHHBH MelK)ly nnaCTBH8.MB B Cl18KTpOMeTpOM, HaMepeRBII noxaaanu, 

'ITO npu yK838.HHblX ycnoBBRX 9HepreTuqeCKOe paapeweuue Cl18KTpOMeTpa cymecTB8HHO He 

B3M8HBnOCb C ysenH'l8HH8M TOIIlllBHbl MB.Tepuana nepen C'IeT'IKKOM no 2 pa.11. en., 'ITO 1103-

BQnll8T 11pHM8BBTb BCKposy!O KB.Mopy co cpaBHHT81U>HO TOIICTblMB 11118.CTBHB.MB, 

KpoMe Toro, BblHCHeHo, '!TO 9HepreTll'I8CKOe paapell!OHBe H 8.MDIIBTYIIB. BMIIylibca C'IeT

'DIK8 cna6o 38BBCHT OT paCCTOIIBBH Me>K~Y C'IeT'IBKOM B IICKpoaoA KB.Mepoll. 8To D03BOnB8T 

npBM8HBTb K8Mepbl C ysenB'l8BHOI 11pOTHlK8BBOCTblO, 'IT06bl HOBblCBTb TO'IBOCTb B3MepeHBH 

yrnOBblX COOTHOW8HBII '18.CTBU. 

B OIIblTSX no B3M8p8HBIO C8'18HBH uellTPOHOB 3anaqa C'I8T'IBK8 COCTOIIJ18 B perBCTpauau 

aellTPOHOB, HM8l0lllBX sueprHB Bbllll8 H8KOTopoll noporosoll; HBT8pB8/I BblneneHHbIX eueprull 

/8/ 
COCT8Bn11n 10% OT cpenuero 3H8'18BBSI , 8ueprJ111 eeATPOB8 B3M8PIIJ18Cb no nornomeBBIO 

npo11y1tTOB B38.HMOAellCTBJIH B&IITpOH8 C B81ll8CTBOM KOHB8pTopa B qepeHKOBCKOM C'l8T'IBK8 

a3 T~-1 paaMepoM 50x50x50 CM
3 

(30 pan.en, um1 2 Slllepu1,1x npo6era) • 3nexTpoueoll anna

paTypoll perBCTpuposanucb llHlllb HMnynbCbl OT TSKBX H811Tp0BOB, seeproablneneuae OT KOTO

pb!X npesblwano B8KOTOpt10 11oporosy10 suepru10. 0rBOCBT8nbBO BblCOKB.11 ecpcjleKTBBHOCTb peru

CTpanua eellTpOHOB Bb!COKBX SHeprull ( H8Clt0nbKO nponeHTOB) nrosonuna C IIOMOlllb!O C'18T

'IBK8 11poseCTB B3Mep8HH8 C8'18HHB B38.BMonellcTBall uel!TpOHOB C HllPAMB, IIpOTOBSMB B Hell

TPOHSMB npu paanB'IHblX sueprBBX uellTpOBOB B AH8D830He OT 2,8 ,[10 8,3 res. 

KpoMe Toro, C IIOMOlllblO 0/lHOro H3 CD8KTpOM8TPOB, onucaHBblX B ,[lBCC8pT8llHB, !Sblno 

B3M8p8HO OTBOWeHBe B8pOBTHOCTell IIBYX nponeccos, B03HBX8101llHX npa OCT8HOBK8 TT -Me-

30BOB B sonopone: , ,, 

" + p ➔ "o + n ➔ ·Y + ·Y + n , 

TT - + p ➔ y + D I T8.K H83blB88M08 OTHOWeHBe naaO~Koro. 
I' 

MacCHBHblll panBaTop cneKTPOM8Tp8 ll03BOIIBn I1pBM8HHTb ero B K8'18CTBe perucTp8TO

pa raMM8-KB8HTOB C e¢¢eKTBBBOCTblO IIO'ITB 100% npu saeprBBX B AB8.D830B8 neCHTKOB 

M 
/17/ 

SB • 

nocnenHBB rnasa IIOCBHllleHa nByM MeTOAB.M 8MDnuTynaoro auanuaa 9118KTpll'I8CKBX 

H1'mYIIbCOB, IIOCTYIIB!OlllHX OT CJieKTpOM8TPB'leCKBX C'IeT'IBKOB, B § 1 onucaa 12-1t8H81IbBblll 

8H8.nl138.TOP, B KOTOPOM npuMeuea MeTon npensapuTenbHOII ,[lBCKpeTB38llBB BMnym,cos C nocne

ny10m11M pac11peneneBB8M 110 K8.H8.118.M eneKTpOHBblM 11epeKnl0'18T81IeM nrJ-1, nacKp8TB38TOP 

npeo6paayeT axonHble aaanuaupyeMble BMnylibCbl B CT8.HA8.PTHble' C IIIIOCKOA BepWJIHOII, 

AMnmITynbl BblXO,[lHblX BMnyni.coa npu STOM MoryT 11pBHHM8.Tb IIHWb onpeneneHHbl8 nucxpeT

Hbie 3H8.'IeHHH, COOTB8TCTBYIOlllB8 aMnnaTynaM BXO/lHbIX BMIIYIIbCOB. EnaronapB TSKOM)' 

11peo6paaOB8.HBIO cymeCTB8HHO CHBlK8.IOTCB Tpe!SoaaHHB K p8.BHOM8pHOCTH ll!BpBHbl !t8HBnOB 

B CT86HIIbHOCTR noporos pacnpenenHTenB, KOTOpbIM MOlKeT 6b1Tb n1060A IIpOCTellmall aeanB38-
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Top. CTa6HnhHOCTb rroporoB (0,2%) H pBBHOM8pHOCTb ll!HpHHbl KBHBnoa ( 1 %) orrpenensnoTCR 

napaMeTpBMH /lHCKp8TH3BTOpa. 

flnll nony'teHHll llHCKp8THblX aMIIJIHTYll rrooqepe/lHO rrpHM8HRIOTCR rrpHHIIHIIbl aMnnHTY/lHO

apeM8HHOll H BpeMH-aMnnHTY/lHOll TpBHC,jlopMaIIHB HMnynbCOB. JlHCKP8TH3aUHll BMIInHTYll no

CT11raeTCll npoMelKyTO'IHOll llHCKpeTH3auHeii Bp8M8HHblX HHTepaanoa, B KOTOpb18 npeo6paaoaa

Hbl aMIInl!TYllhl BXO/lHbIX HMIIYIIbCOB. 

Jlnll HBCTpOllKH BHallH3aTopa paapa6oTaH reHepaTop HMIIYllbCOB C paBHOM8PHb!M cneKT

poM1121. AMIIIIHTY/lbl II0IIOlKHT81lbHblX IIMIIyllbCOB Ha Bb!XO/l8 MOryT C paBHOll BepOSITHOCTblO 

npHHHMaTb ace 3H8'18HHll OT ayneaoro llO MBKCHMallbHOro (80a). HaroTOBneHHblli BapHaHT 

reHepaTopa II03B01lll8T rrony'laTb HMIIYllbCbl /lllHT81lbHOCTI,IO 1,5 MKC8K, Cll8/lYIOlllH8 qepea 

T = +~200 MKCeK, AMIIIIHTY/la HMIIYllbCOB HapaCTB8T OT O llO 80 BOllbT B T8'18HH8 5 MHllllH

CeKYHll, UHKllbl HapacTaHHll IIOBTOpl!IOTCll C 'IBCTOTOli F -:::.50 r11. TTpH non6ope '!aCTOT f H 

F Hano H36er8Tb KpaTHOCTH, Torna aMIIIIHTyna nepaoro HMIIYllbca B rpynne 6yneT H8MHO-

ro OTIIH'laTbCll OT IIHKlla K IIHKIIY, TaK lK8 KBK H BC8X IIOCl181lYIOlllHX HMIIYllbCOB, B T8'18HH8 

60llbll!Oro KOIIH'18CTBa IIHKIIOB aMIIJIHTYllbl 6yuyT npHo6peTATb BC8B03MOlKHbl8 3H4'18HHH 

- OT O /lO 80 B, Jl11,ji,jlepeHI1HBJll,Hblli cneKTp HMIIYllbCOB IIP81lCTBBllll8T npHMYIO IIHHHIO, rrapan

nem,HyJO OCH a6CUHCC, 

B § 3 rnaBbl 4 OIIHCaH cnoco6 aMIIIIHTYllHOro anannaa HMIIYllbCOB M8TO/lOM ,jloTorpa,j)H

/ 13/ 
poaaHHll OCUHllllOrpBMM Ha llBHlKYlllYIOCll ,jloTOIIl18HKy , 

OcHOBHOli '!aCTblO aMIIIIHTYllHOrO cne:gTpOM8Tpa CllYlKHT H8CKOllbKO H3M8H8HHblli llBYX-

nyqeaoll OCUHllllOrpalj, OK-17 M. CxopoCTb pa3B8pTKH yaenH'l8Ha )lO 50 HC8KICM. B Ka'le

CTB8 yCHIIHT81lH B8pTHKallbHOro OTKIIOH8HHll IIPHM8HH8TCll YP-4 IIIIH cne11nallbHO IIOCTp08HHblli 

YCHIIHT811b C aMIIIIHTyllaMH _!200 B Ha CHMMeTpH'IHblX BblXO)laX, 

Ha llBHlKYIIIYIOCH ,jloTorrneu:y ,jloTorpa,j)HpOBBIIHCb HMIIyllbCbl llllHT811bHOCTblO o, 1 MKC8K. 

AMIIIIHTY/lHblli CII8KTP HMIIyllbCOB OIIP81l81llUICll C IIOMOIUblO H3M8P8HHH aMIIIIHTYllbl KalKuoro 

HMIIy/Ibca npH npo8KUHB npOHBl18HHOft IIl18HKH '!epea YB8ITH'IHT81lb. )l(uymaa paaaepTKa aany

CKanaCb IIH6o CaMHM aHBIIH3BpyeMb!M HMIIyllbCOM, IIB60 BH8WHHM HMIIyllbCOM OT CX8Mbl COB

naueHHft CIIHHTHllllHIIHOHHOro TeneCKOIIa. Ha-aa OTCYTCTBHSI TaKHX Sll8M8HTOB, KaK cxeMa 

rrponyCKBHHll, YllllBHHT81lb HMIIylll,COB, 8KCII8Hll8P, B Tp8KT8 OT ,jloToyMHOlKIIT81lll uo nnaCTHH 

OCUHnnorpa,jla ynyqwaeTCll CTa6HllbHOCTb xapBKTepHCTHK H HauelKHOCTb npH6opa. 

'IT06b1 YCTp4HHTb owa6KH npn onpeueneHHH aMIIIIHTY!l HMIIyllbCOB, B03HHKBIOillH8 

BCneuCTBH8 H81lOCTaTKOB 15b!CTporo yCHIIHT81lll, IIpHM8HllllCH KanH6paTop. C ero II0M0illblO 

peryllHpH0 IIp0H3B0UHTCSI asTOM8TH'l8CKBll KanH6poBKa npH6opa B rrpoM8 lKYTKaX M8lKllY IIS!Kll8-

MH CHHXpolj,aaoTpoHa, 

Ha BX0/l YCH1!/IT81lll B8pTHKallbHOro OTKIIOH8HHSI nocpe)lCTBOM KOMMYTST0pa, CHHXPOHH-

3OB4HHoro C IIHltllBMH yCKOpHTellll, nonepeM&HH0 IIO)lalOTCSI TO H3M8pll8Mb18 HMIIYllbChI, TO 

CHrHallbl xanH6paTOpa. 
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no ,jloTorpa,j)HHM 1tann6p0B0'IHb!X HMIIyllbC0B CTJl0HTCH H3M9PHT81lbH8R IllK81la. TTpoeKTH

PYH HCC1181lY8Mbl8 HMIIYllbCbl Ha IllKany, nerKo H3MepHTb BX aMIIIIBTYllY nalKe npa 3Ha'IHT81lb

H0A H811HH8llHOCTH ycanHT81lll, a Cll8/lOBaTem.Ho, H IllKallhl. 3THM crroco6oM nerxo Y'l8CTb 

B03M0lKHbl8 H3M8H8HHH KOs,jl,j)HllH9HTa yCHl18HHll H aMIIIIHTYllH0ft xapaKT8pHCTHKH YCHIIHT811SI, 

OCHOBHbl8 BTora npeucTaB118HHOll pa60ThI. 

1. Paapa60TaHa H IIOCTpoeaa cepBH raMMS-CII8KTpOM8Tpoa IIOIIHOro nornomeHHSI /lll>I 

uHarraaoHa 9Hepraft 1-10 fas. TTpoaeneHa pa60Ta no ynyqmeHHJO sHepreTH'lecxoft paapema10-

meft cnoco6HOCTH CII8KTpOM8TP0B. l13M8p8Hbl xap8KT8pHCTHKH crreKTp0M8TPOB B WHP0KOM )lH8-

naaoHe sHeprHft, 

2. TTp8/lllOlK8H M8T0/l o6HapylK8HHH MOHOSHepreTH'l8CKHX 9118KTpOH0B, npHCYTCTBYIOIIIBX 

B KB'l8CTB8 IIpHM8CH B " -M830HHOM IIY'IKe, H aaft)leHO rrpo11eHTH08 CO)l8plKaHH8 8118KTJ)O-

HOB. 

3. Hay'!eaa B03M0lKHOCTb COBM8CTHOA pa60Tbl '18p8HKOBCKOrO raMMa-cneKTpoMeTpa 

H HCKposoft KaMepbl, TTp8/lllOlK8Ha M8TO/lHK4 ynpaaneHHSI HCKpOB0ft KBMepoll CHrHBIIOM 'lepeH

KOBCKoro CII8KTpOMeTpa, II03B0IIBIOIU8SI rrpoB0)lHTb 0llH0Bp8M8HH0 HCCl181lOB8HH8 yrnOBb!X H 

aaepreTH'18CKHX COOTHOill8HHA npoueccoa, conpoBOlK/lBIOlllHXCll pacIIB/lOM Ha raMMB-KBaHTbl, 

4. Paapa60T8H H IIOCTp08H MHoroKaHallbHhlft aH811H3 aTOP HMIIyllhCOB Ha 0CHOB8 rrpen

llOlK8HHOro BBTOP0M M8TO/l8 C rrpHM8H8HH8M npeuaapHT81lbHOft aMIIIIHTYllHOft llHCKpeTH3aUHH 

HMIIYllbCOB, 

5, Paapa60T8H reHepaTop HMIIyllbCOB C paBHOM8pHblM cneKTPOM BMIIIIHTYll, rrpenaaaaa

'18HHbIA llllB H8118/lKH H npoaepKH MHoroKaHBllbHbIX BMIInHTY/lHbIX aHanH38TOpOB, 

B, Paapa6oTaHO ycTpoftCTBO llllll aMIIIIHTyllH0r0 8HallH3a HMIIyllbC0B Me'rOUOM ,j)OTorpa

,j)HpoaaHHB OCUHnnorpaMM Ha llBHlKYlllYIOCSI IIl18HKY, To'IHOCTb H3M8p8HHll II0Bbllll8H8 npHM8Ha

HH8M 8BT0MaTH'l8CK0r0 xanH6paTopa aMIIIIHTYll, 

7. Paapa60TaHbl H IIOCTp08Hbl reHepaT0pbl H8HOC8KYHllHblX CB8TOBblX BCIIbllll8K llBYX 

THII0B: HS 0CH0B8 HCKpoaoro H Ha 0CH0B8 K0p0HHOro paapll)la B raaax (aouopone H B031lyXe). 

OCHOBH0A MBTepHall )lHCC8pTBIIIIH orry6nHKOBBH a pa60TaX (I, 7-15). 
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