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EHCTpoe pa3BHTHe lpH3HKH BHCOKHX 3HeprHR npeA~IIBJIHeT 

Bee B03paCT8.lllllHe TpeOoBaHHII K 3KCnepHL!eHTaJILHOR annapaType. 

Ilporpecc B oOnacTH 3KcnepHL!eHTaALHHX LleTOAOB ~H3HKH 

BUCOKHX 3HeprHR CBl!3a.H npexAe BCero: I) C paspaOOTKOR HOBHX 

npHOOpOB H LleTOAOB HCCAe~OBa.HHllj 2) c ynyqmeHHeL!lapaKTepHCTHK 

H3BeCTHHX npHOopoB; H 3) C COBMell!eHHeLI pa3JIHquux MeTOAPIK B CA

. HOR ·3XCnepHMeHTaJILHOR ycraHOBXe. 

YKa3aHHHe IlYTH B TOR HJIH HHOR CTeneHH peaJIH3YllTCII npH 

npoeXTHpOBaHHH !1 C 03AaHHH p;pynHHX 3XCnepHMeHTaJILHHX YCTB.HOBOK,·· 

npe~uasuaqeHHHX ~11 pemeHHII mupoxoro xpyra s~aq ~3HXH 3Jie

ueurapuux qacrun. 

B 1964 r. B JIB3 OHRH AJIR HCCJieAOBaHHII p~HanPIOHHHX JRC

n~OB pe3oHaHCOB oona npe~ouuall, 21, a 3aTeM pa3paOotaHa H 

H3rOTOBJI8Ha ycTaHOBKa, nonyqHBmaa H8.3BaHHe "qepeHKOBCKHA.Macc

cnextpoMeTp" (tJMc)/31. C IlOMOlllLll !JMC OHJIH BnepBHe nonyqeuu 

pesynuaru, Il03BOJIHBmHe yctaHOBHTL CYllleCTBOBaHHe _f- e .. e- H 

.<f- e .. e- pacn~OB H H3M8pHTL MX napnHaJILHYll mHpHuyf 4, 51. 

Ilo3~ee 0HJI npeAJIOXeH MHOrOKaHaJILHllR BapHaHT Macc-cneKT-

.. po~eT;a/6/, 3HaqHTeJILH~ pacmHpllDlllHR B03110XHOCTH MeTOAHXH B nnaue 

_uccneAOB8!1n11 pe~ux nponeccoB. HoBHR BapHa.HT ·:exJlllqaer: 

I.· ro~ocxon H3 A8BIIHOCTa qepeHXOBCICHX ra.MMa-cnexrpoMeTpOB, 

Il03BOJIRlllllHR OAHOBpeMeHHO H He3aBHCHMO H3Mep11TL 3HeprHll H xoup

~HHaTy a~~Lmoro qucna rawa-xaautoB • 

2. CnHHTHJIJlllnHOHHll~ cqeTqHKH AJIHHOR 130 CM AJIII H3MepeHHII 

yrna BHJieTa H cxopoCTH HeRTpOHOB OTAaqH no BpeMeHH nponeTa. 
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HaCTOH~aa )tHCCepTaUHH OOCBH~eHa pa3pa60TKe H Hccne,ItOBaHHD 

.JtBYX yxaaaHl!hlX npH6opoB. 

~HccepTaUHH COCTOHT H3 BBe,ll;eHHH, OHTH rnaB H 3aKRDqeHHH. 

..lli.EBaa~ nocBa~eHa pa3pa6oTKe BpeMHnponeTHoro -

KOOp,ll;HHaTHOro )teTeKTOpa ,ll;RHHOlt I30 CM / 6 , 71. 
BpeuanponeTHHe-KOOp,!tHHaTHUe ,ll;eTeKTOpH HelttpOHOB (BH,llH) 

6om,mHX paaMepOB (100 CM H 6om,me) aaqanH HHTeHCHJ!HO pa3pa6a

THBaTbCH, H~qHHaa c I967 ro.11:a. 31tcnepHMeHtanbHHe TPY.11:HOCTH, 

CBH3aHHHe C H3rOTOBneHHeM nnaCTHqeCKHX CUHHTHnnaTopOB 3HaQH

tenbHHX pa3MepoB H BHCOKOlt npo3paqHOCTH, qx)TOYMHOXHTeneR, 06-

na.11:aD~HX BHCOKHM BpeMeHlllilM H aimnHTY.11:HHM paapemeHHeM, Hapa~ 

C npo6neMaMH, B03HHltaD~HMH npH pa3pa60TKe COOTBeTCTBYD~HX 

sneKTpOHHHX cxeu, B TeqeHHe )t!HTenbHOro BpeMeHH 3a,nepXHBMH 

pa3BHTHe 3ToA nepcneKTHBHOlt MeTO)tHKH 191_ . 

B nepBOlt rnaBe OOHCaHH: I) o6~aa CTPYKTypa, npmiuHn pa6o

Tli H OCHOBHHe xapa1tTepHCTHKH BH,llH, HCOOHb3yeMHX B ~3HKe BHCO

KHX 3HeprHA; 2) MO~Rb .11:eTeKTOpa HelttpOHOB; 3) HCcne,ItOBaHHH 

BpeMeHHHX H aJJOHHTY.ItHUX xapa1ttepHC'n'IK MO,nyna Ha nyqite 3apazeH

HUX qaCTHU; 4) 6no1t-CXeMa sneKrpOHHKH ,ItereK?Opa; 5) pesynb?aTH 

HCcne,11;0BaHHH ,IteTeKTopa Ha nyqite sapazeHHHX qaCTHU. 

Mo~nb )teteKTOpa HeltTpOHOB COCTOHT H3-0MCTMaCCOBoro 

CUHHT~nnaropa, .ltBYX CBeTOBO,JtOB H3 opraHHQecxoro CTeKna H .ItBYX 

~OTOYMHOXHTenelt, npocMaTpHBaD~HX CUHHTHnnaTop C TOpUOB. Paauep 

nnaCTHqecKoro CUHHTHRRHTOpa: 130X8X8 ci?. CBeTOBO)tli BUDORHeHH 

B ~OpMe npaMoro yceqeHHoro KOHyca C ~aMetpaMH OCHOBaHHlt 

'J) = 8 CM, • d = 5 CM H BUCOTOR /i .. I5 CM. CUHHTHHRHUHOH-

11oe HsnyqeHHe perHCTpHpyeTCH qx)TOYMHOZHTenaMH THOa 56 AV P. 

Mo,1tynb .neteKTOpa HeRTpOHOB Hccne.11:oaanca Ha nyqite OTpH

uatenbHliX OHOHOB c HMDYRbCOM 4 rsB/C.CHHXpO~OTpOHa OHIDI 
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3a,11;aqa HCCR8,11;0BaHHH 3aKnDqanacb B OO,It6ope CBeTOBO,ll;OB, 

o6ecneqHBaDJIUIX'OOTHMa.HbHlie BpeueHl!hle H aMORHTY.ItHUe xapa1tTe

pHCTHKH )teTeKTOpOB HeATpOHOB. B H3M~peHHHX HCOORb30BaRHCb 

CBeTOBO)tli H3 opraaHqec1toro CTeKna BUCOTOlt 5, I5, 25 CM. OCHOB-. 
Hue pe3yRbTaTU HCcne,ItOBaHHH npHBe)teHU B Ta6nHue I • 

Bucora 
CBeTQBO)ta 
(cu) 

0 

5 

I5 

25 

'ij_. IOIO 
CJJ/CeK 

I,I2 

I,21 

I ,34 

1,26 

Ta6nHua I 

IlpocTpaHCTBeH-1 JhrneRHOCU 
aoe pa3pemeHHe ~ 

(FWHM} 

4,4 CM I 9,I 

5,0 CM 

5,6 CM 

6,2 CM 

5,7 

l,O 

3HaqeHHH cpeAHeA CltOpOCTH V' pacnpocrpaHeHHH CBeTo

BOro CHrHana B CUHHTHnnaTope )tRHHOlt 130 cu, nonyqeHHUe co 

CBeTOBO.ltaMH paanHqHoA Bucoru: h = O (cB·eTOBO.lt He HcnonbSOBanca); 

5, 15 H 25 CM., npH~e,IteHu BO BTOpOM CTOn6ue Ta6nHIU,I I. 

. ToqHOCTb no1tanH3aUHH ltOOp,ItHHaTH (nonHaa mHpHHa Ha nony

BllCOTe) B CUHHTHRRHUHOHHOM CQeTqHKe, ycpe,11;HeHHaa no ceMH TOq

ItaM B)tORb CUHHTHnnatopa (5, 25 ••• 125 CM OT Kpaa CUHHTHnnaTo

pa) .1taHa B tpetbeM cron6ue Ta6nHuu. · 

B qetBepTOM CTOn6ue Ta6nHUH npHBe)teHu,oueHKH nHHeAHOCTH 

KOOp,!tKHa~~oR xapaKTepHCTHKH cqeTqKKa C pa3HHMH CBeTOBO)taMH. 

IlpHBe,ll;eHHHe B Ta6nHue l 3KCOepMMeHTMbHHe pe3ynbTaTH no

lta3HBaDT, qTo )tXH CUHHTHnnuopa Pa3Mepou I30X8X8 ci? CB8TOBO)t 

B ~opue npauoro·yceqeHHoro 1t0Hyca yxy,1tmaet npocrpaHCTBeHHoe 

p_a3pemeHHe (3-lt CTOOeu), HO ynyqmaeT nHHeAHOCU KOop,n~HaTHOR 

xapaitTepHCTHKH cqeTqHKa (4-R CTOnOeu). 
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TaKHM oelpa30ll, Jiyqmee npOCTpru!CTBeHHOe pa3pemeHHe B Cl.lilT-

1.!HKe .D;OCTHraeTCB npH Henocpe.n;CTBeHHOM KOHTaKTe ~3Y co cnHHTHJI

JIBTOpo11. 

Ilony1.1eHHHe pe3yJILTaTH nOKa3HB8J)T TaKEe 3aBHCHMOCTL 

cpe.n;Hel CKOpOCTH pacnpocTpaHeHHB CBeTOBoro CHrHaJia B cnHHTHJI

JIBTOpe OT !IOPM~ CB8TOBO.n;a (2-R CTOJIOen). PaccvaTpHBaa XO.It 

ny1.1eR B cnHHTHJIJIBnHOHHOM Cl.li!TI.IHKe,nerKO BH,IteTL, I.ITC MHHHMaJIL

Hlll nyTL .n;o <pOTOKaTo.n;a ~3Y npoxo~T npBwe ny1.1H, a ny1.1H, pac

npocTpaHBD~HeCB no~ yrJIOM noJIHOro BHYTP8HHero OTpaJ:eHHB,npo

XO,ItBT 3Hal.lHTeJILHO OOJILmHl nyTL. 3KcnepHMeHTaJILHHe .D;aHHHe yKa-

3HB8J)T Ha TO, I.ITC )!;JIB ~3Y cy~eCTByer 3qqJ8KTHBHHI yroJI pacnpo

CTpaHeHHB CB8TOBOro CHrRaJia e 3qxp • Q!U:~~ ( n - IlOKa-

3aT8JIL npeno1rnemrn cnHHTHJIJIBTOpa, C -CKOpOCTL CBeTa B BaKY

yve), 3aBHCB~R OT onTHl.leCKHX napaMeTpOB CHCTew cnHHTHJIJIBTOp

cneTOBO.n;. JlOKa3aHO, 11TO B l.laCTHOM CJIY'lae ( /2 >2>) 3qrpeKTHB

HHR yron MOliteT onpe~eJIBTLCB yrnoM noJIB spe1rna cBeToBo.n;a. 

Ynpo~eunaB OnoK-cxeva apeMBnponilTHOro Koop.n;HHaTHoro .n;e

TeKTopa neRTpOHOB npHae.n;eHa Ha pHc.1 •. 

.!(eTeKTOp HeRTpOHOB HCCJie~OBaJICB Ha:,ny1.1Ke IlHOHOB C HM

nyJILCOM 4 r3a/c. HHT8HCHBHOCTL ny1.1Ka COCTaBJIBJia 6-8 THCBI.I 

qaCTHn a UHKJie ycKopeHHB np~ paCTBlllte ny1.1Ka 300 MCeK. 

BpeM.11 nponilTa 'laCTHUH Mex.n;y OasoBHLlll c1.1et1.1HKaMH .S2 · H 

s~ H3MepBJIOCL )!;JIB ceJJH TO'leK C'lilT'lHKa Sn (5,25 ••• 125 CM 

OT Kpaa CUHHTHJIJIBTopa). TOI.IHOCTL H3MepeHHS BpeueHH nponera 

ttaCTHnu, ycpe,ItHilHHaB no CeMH BpeMeHHHM cneKTpaM, paBHa 

(0,76 ! o;04) HCeK. TO'lHOCTL KOMneHcanHH BpeMeHH pacnpoCTpa

Hemrn cBeToBoro CHrHaJia B c1.1ilTI.IHKe. Sn He xyxe 70 nHKoceK. 
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PHc. 1 

,r~o I 1:ISn 

Ynpo~eHHaa ClJIOK-cXeMa 3J18KTpOHHKH BpeuBnpoJieTHO
KOOp.D;HHaTHOro .n;eTeKTOpa: 
~ - ~OpMllpOBaTeJIL HMnYJILCOB co CJie~QHM noporoM; 
CC- cxeua coana.n;enHR; JIB -cxeua JIHHeRHHX Bopor; 
T - A - BpeMB-aMnJIHTY~HHR KOHBepT~p; P - paaMHox11reni, 
HMnYJILCOBj AA - MHOrOKaHaJILHHR a.MaJIHTY.ItHHR aHaJIH3atop; 
C~ - CB8TOBOR .D;HO.D;o 

... 
i I.., 
i-

f 
~ .. 

... 
""" .,. ;JOO 

channel Num&r 

PHc. 2 • CneKTpH npocTpaHcTBenHoro pa.spemeHHB ~B ceun ro1.1eK, 
pacnoJIOJICeHHH x Ha pa.CCTOBHHH (5,25, ••• 125 CM) OT Kpaa 
CUHHTHJIJIBTOpa Cl.li!TI.IHKa Sn. 
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CneKTPli npOCTpa.HCTBeHHOro paspemeHHR .n:na ceMH ToqeK 

cqeTq111-a S,. (5,25 ••• 125 CM) npHBe.n:em,1 Ha pHc.2. ToqaocTb on

pe.n:enem1a KOop.n;,rnaTH, ycpe.n;HeHHaa no ceMH ToqKaM u c yqeToM 

&oaeqm,ix pasMepoB S,. ,pa.aaa ('.3,4 + 0,01) cu. lfa pHc. 2 BH.n;ao, 

qTO npocTpaHCTBeHHoe paspemeHHe npaKTHqecKH He saBHCHT OTl'OqKH 

nona.n;aHHR qacTHUli B CUHHTHJIJIHTOp. 

CpaBHeHHe pe3yJibTaTOB, nonyqeHHliX B .n;aHHO!t pa6oTe, c pe

::JYJibTaTaMH .n;pyn1x aBTopoB .n:aeTCR B Ta6HHne 2. 

ABTOpli, ro.n: 
ny6JIHKanHH 

Ta6m1na 2 

'fim H pasMepli I Ti~ PaspemeHHe ~7 
CUHHTHnnaTopa I 1?3Y ,----r-. --

(cM) I 1:;. .x CM I At acei 

I EomiHHH H·.D:P.. l nonHBHHHnTonyon XP-1040~,8 +I 0,7 I 
1 LIOJ 1969 I 100xI8xI8 / 

I AcTBa~TYfOB H , nonHCTHpon !56AVP 3,4 0,761 
I .n:p. [7J 970 

1
, DOx8x8 . , ,:--------+·--------+--------~ 1 EYH.JITOB H .n;p. nonHc THpon I XP-1020 I 2, 2 f . j 

1. (I3J . 1972 70xIOxIO I 1?3Y-30 I 3,0 0,8 . I , _____ _,______ 1 I 

PHXBHUKH!t H .n:p. TTOJIHCTHPOJI... I XP-10201 3,6 I 0,56 I 
[I41 1974 12oxrox.rn ·, ... "' I 1?3Y-63 I 5,3 I o.64 , '------·-------·------------- --~ ~-

' ...... IIpocTpaHCTBeHHoe paspemeairfe (AX) 11 paspemem1e no BpeMeHH 

. nponeTa ( ~ i ) .n:eTeKTopoB, npHBe.n:emiue B ~~~ne 2, H3MepeHli 

Ha nyqKaX 'JI--Me30HOB. 

!!.!~!J...rnbR H qeTBe~TaR rJia]!! .n;HCCepTaUHH IlOCBR~eHH 

MeTo,nHKe qepeHKOBCKHX raMMa-cneKTPOMeTpOB. 

IIepBHe qepeHKOBCKHe raMMa-cnexTpoueTpli 6HJIH aesaBHCHMO 

pa3pa.60TaHli B CillA H CCCP MR noHCKOB aHTHHYKJIOHOB /15,16/ H 

3KcnepHMeHTOB no q()TOpox.n;eHHD nHOHOB /171. B nocne.n;yn~He ro)tll 

MeTO,ll;HKa qepeHKOBCKHX cneKTpOMeTpOB nonyqHJia mHpOKOe pacnpoCTpa-
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HeHHe H B HaCTOR~ee Bpeua HCllOJlb3yeTC8 B 3KCnepHMeHTaX B 06-

JiaCTH ~H3KKH BliCOKHX 3HeprJI!, npaKTHQ8CKH BO BCeX KpynHHX 

HayqHO-HCCJie,noBaTenbCKHX neHTpax MHpa • 

BTopaa~ .n;HccepTaUHH HOCHT ~BO.D:HHlt xapaKTep. B 3TOlt 

rnaBe H3Jiara.eTC8 npHHUHil pa.60Tli qepeHKOBCKHX cneKTpOMeTpOB 

nonHoro norno~eHHR H .n:aH Kpa.TKHlt oOaop pa<loT no ra~a-cnexr

poueTpa11 H3 CBHHUOBOro CTeua. 

~ T~Tbelt rnaBe OllHCaHli: I) .n;ByXKaHMbHYlt qepeHKOBCKHlt 

uacc-cneKTpOMeTp Hero OCHOBHYe 3JieMeHTY - qepeHKOBCKHe rawa

cneKTpoueTpY H CHCTeua.onTHQeCKHX HCKpOBYX KaMep /IB/; 2).cHc

TeMa KOHTPOJIR .n;eTeKTOpoB; 3) B03MOXHOCTH i.morouepaoro aHaJIH3a 

coOYTHlt B cnexrpoueTpe <lonhmHx.pasuepoB 1191. 
lBYXKaHaJibHY!t qepeHKOBCKH!t Macc-cnexrpoueTp COCTOHT H3 

HCKpOBHX Km.mp H .D:BYX qepeHKOBCKHX raMMa-cneKTpOMeTpOB H3 CBHH

UOBoro C TeKna. Jl,eTeKTOpY qMc pas.iteneHY Ha .itBa KaHana, CHMMeT

pHQHUe no OTHomeHHD K MHmeHH H nyqxy HMeTaD~HX qaCTHU. 

qepeHKOBCKH!t ·yacc-cneKTpOMeTp Olin npe;tJIOEeH·MR HCCJie

.n:oBaHHR ,peaKUHA THna: '11"-p-X n ' r.1te X -- rr; 'e+e-
:rr0;r; Jr0JT0 

11 r • .n:. III. tIMC noaBonaeT HaMepRTb npawu 

o6pa30M OCHOl!HHe K>!HeMaTHQeCKHe napaueTJll YKa3aHHYX nponeccoB: 

yrJIY pa::iJieta el , 3~eprlrn Er, ~ npO.JlYKTOB pac~a.n;a pe30HaHCOB 

Hero 3qx'jleKTl,!BHYD Macey. 

Jl,JIR >l3Mepe,rna HanpaBJieHHR qacTHU pacna.n;a HCll0Jlb3YDTC8 

HCKpOB~e KaMepy, npocnoeHHYe MeTaJIJl>lqecKHMH nnaCTHHaMH-KOHBep

TOpaM>!. 3Hepnrn qacTHU pacn·a.n:a H3MepaDTC8 .ltBYMR qepeHKOBCKHMH 

cneKTpoMeTpaMH. Pa:rne p pa;tHaTopa. Kax.n:oro cneKTpoMeTpa -

50x50x30 CM3• 4epeHKOBCKOe >l3JIYQeHlrn H3Mep!ieTC8 C noll.Ot.lbD .iteBa

T>l q:OTOYMHOlil:HTeJie!t THna cp3y;_49. AMTTJIHTY.n:H .1n,mym,COB co Bcex 

'¢',Jf cneKTpOMeTpa CYMMHPYJOTCR. 
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Onur axcn.nyarau1n1 JJ;BYXKaHam,Horo lIMC n0Ka3a11 BblCOKYD 

aippeKTDHocri, ycraHOBKH B Hcc11eJJ;OBaHHsrX 'pe,n;KHX pacna.itoB pe3o

HaHcoB Ha 311eKTpOHbl H cpOTOHbl / 4,5, 20,2l/~ 

0.D;Ha.KO. JJ;BYXKaHaJil,HllR Bapl'la.HT lIMC HMeeT PRJJ; HeJJ;OCTaTKOB. 

BairneRmHR l'l3 HliX 3aK11Jlqa.'eTCSI B TOM, qro cneKTpOMeTp He Il03BO

JISleT l'l3Mepsrn :rnepr1-rn OTJJ;BJil>HllX qaCTHU B npoueccax, B KOTOpblX . 

renepHpyllTCSI TpH H 60111,me raMMa-KBaHTOB. 

neRCTBHTeJil>HO, npH perHCTpaUIIII HeCKOJll>KIIX nHBHBB!lX qac

TIIU (Harip11Mep, '.Ji°n°- 4 44) qepeHKOBCKIIM cneKTpOMeTpOM H3Mepsr

BTCSI JIHillb cyw;pHaSI 3Hepr11sr qaCTHI~ CilO _. 2JI)~ a HH<pOpMaUHSI 

06 HX imcJie w npocrpaHCTBBHHou pacnpe.D;e.iieHIIH repsrercsr. EJJ;HH

CTBeHHUM l'lCTOqHHKOM llH<pOpMaxtl'lll B lJMC O q11cJie qacTm~ pacna.ita l'l 

l'lX npoc Tpa.HCT BBHHOM pac npe.D;eJieHlll'l RBJISIJlTCSI IICKpOBlie KaMepu. 

34¢eKTIIBHOCTb ·per11crpan11z ramia-KBaHTOB B l'lCKpOBblX Kauepax 

onpe,n;eJIHeTCSI KOHBepropaMll l'l np11 T0111JlHH8 1,2 pa.D;.e.D;. He npeBu

maeT 40% (JJ;11SI dd .:.coduTHR). T011Jlll!Ha KOHBBpTOpOB dllJia Bl:ldpaHa. 

Ha OCHOBaHl'll'l peay111>TaTOB HCC118JJ;OBaHMsr 3aBHCHMOCTII 3HepreT11qe

CKOrO paapemeHHSI cneKTpOMeTpOB OT TOJIIJIHHl:l KOHBepTOpOB l'l OllTH

MaJll>Ha B 0611aCTl'l 3HeprHR JJ;O 4 raB. YBe11HqeHHe T01IIJIHHl:l KOHBep

TOpOB CBl:lille l pa.D;.e.n;. ripllBOJJ;l'IT K yxy.D;meHllll 3Heprer11qecKoro paa

peme1rnsr cneKTpoMeTpOB 122/. 

OTMeqeHHllR HeJJ;OCTaTOK JJ;BYXKaHa1I1>Horo lIMC ocodeHHO CIIJ!l>HO 

npOS1B11He~csr, xor,n;a·perHCTPIIPYDTCSI COOllTHSI C 60111,m11M q11CJIOM 

raw.ia-KBaHTOB (HanpllMep; 1T 0

'{'' 'JT"1T
0

11 T • .n;.). Ilpl'l KOHBepCHH 

B l'lCKpOBl:lX xa1r1epax T0111,KO qaCTH rawa-KBaHTOB B03pacTaeT Bepo

SITHOCTl, HMl'lTaxtHH pe30Ha.HCOB <p()HOBblMH npoueccaL!l'l. 

10 
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. 1. 

n11sr BllSICHeHHSI B03MOllCHOCTH npOCTpaHCTBeHHOrO paa,n;eJieHHSI 

,B;BYX H donee raMMa-rtBaHTOB C IlOMOll!bll cneKTPOMeTpa, COCTOSlli{ero 

113 OJJ;Horo pa,B;llaTopa H JJ;eBSITl'l P3Y, 6bl110 npOH3Be.n;eHO HCCJIBJJ;OBa

HHe, peayiiuaTbl KOToporo npe,n;cTaB11eH.bl Ha pnc.J ll91. CneKTpo-

MeTp 3KCilOHMpOBa11CSI Ha nyqxe 311eKTpOHOB C 3HeprHeR 4 raB no 

ueHTPY cpoTOYMHOXHTe11eR (KBa.D;paTu l; 4 n 5) H B npoMexyTKax 

Mex,n;y HHMH _(KBa.D;paTbl a,B,c). B 3KcnepHMeHTe H3Mep11iI11c1, aMIT1111-

TyJJ;Hble cneKTpbl JJ;11SI Kax.n;oro H3 JJ;eBHTl'l P3Y. 

AHaJIH3 no11yqeHHblX JJ;aHHl:lX IlOKaaa11, qTo,npoCTpaHCTBBHHOe 

paapemeHHe cneKTpOMeTpa, ec.llll H3Mepsrercsr aun1111Ty,n;a ,n;nn Kax,n;oro 

Ha .n;eBaTH P3Y B oT,n;en1>HocTH, paBHo 9 cu c FWHN). 

B JJ;l'lCCepTaUIIII paCCMOTpeHbl orpaHHqeHHR TQqHOCTII l'l3MepeHl'lSI 

KOOp.D;HHaTbl raMMa~KBaHTOB yKa3aHHblM Bbllle cnocodoM, B03Hl'lKru:JIJIIIB 

l'l3-3a OTpaxeHIIR CBeTa OT dOKOBblX rpaHeR pa,n;HaTopa l'l HeCTadl'lJil,

HOCTH qJOTOYMHOJrnTMeR. 

IlpoBeJJ;eHHble· Hcc11e,n;0Bairnsr n0Kaaa1rn, qTo ·JJ;11sr cneKTpoMeTpH

poBaHHsr 60111,moro q11c11a qacTIIU a11e:itrpoMarHHTHoR npHpoJJ;H Oo11ee 

nepcneKTl'lBHll ro,n;OCKOnHqecKlle Cl'lCTeMbl, COCTOR!lll'le ,l'l3 MHOrl'lX ,n;e

CSITKOB 111111 COTeH He3aBHCIIMO padOTaDIJll'lX qepeHKOBCKl'lXrawa

cneKTpOMeTpOB. 
. -,~" 

tfeTBeprasr r11aaa noc BstlllBHa paa padoTKe w K_ccJI e,n;oBaHIID Ha 

ny_qKe 3JieKTpOHOB JJ;eBS1HOCTOKaHa111,uoro qepeHKOBCKOro raMMa-cneKT

poMe;p~ 113 _CBl'lHUOBoro cTeKira/23 , 241. 

B. 3TOR r11an·e: I) JJ;aeTCR OJil'lCaHlle JJ;eBSIHOCTOKaHa111,HOro qe

peHKOBCKoro raMMa-cneKTpOMeTpa;-2) npl'lBOJJ;RTCSI peay111>TaTbl HC

c11e,noBaHl'lR OCHOBHblX napaueTpOB 90 cneKTpOMeTpOB Ha nyqKe 3JieKT

pOHOB B IIHTepaane 3HeprJl!R OT 2 ,ltO 4 r3B; '.3) .npOBO)J;IITCSI aHaJil'l3 

no11yqeHH!lX JJ;aHHblX; 4) no,11;po6HO paccMaTpl'lBaDTCSI npOOJieMbl 

II 
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~c. Y Pacnpe,l:\e neHM e 4epeHKoacKoro c Bern B pi.l:\Harope cneKT
poMerpa pa2uepou 50x50xJO cM3, npoc1.1arp1rnaeMoro Ae
_BSITbD ~3Y. ~ 17 CM (I ,2 ••• 9). 
l{Ba;tpar1i I,4,5,a,B,c - npoeKUJH'I TeJleCKOna CUHHTHJIJIJJ
UH~llHblX CtleT4H~OB 1 4J<lp111,1pyDD!HX 'ny40K 3J!eK~pOHOB, H~ -

. nepe;.HJJD ITJIOCKOCTb pa.,ltHaTOpa cneKtpowerpa., 

P.ic. 4 BHe!!IHMI! BH,ll.JJJ3YX ceKUHi 90-MH&1bllOro 4epeHKOBCKoro 
ro;tOCKOITP. 113 C BHHUOBoro CTeKJla -

12 

) 

J. 

f 
l 
i 
l, 

.}~~.\ 
I~ 

Ba.,;inocn paOonr. KeTO)tH KOHTpOJtS ~eBaHOCTOKaRaJILBOro cneKT

poxerpa; 5) npoae:.eao cpa1HeHJ1e »YXltaBMLBOro H ,1te1saocroxa

BaJ1LHoro cnexrpoMerpo•• 

Ctpyxrypa H IBemBHI BH~ ,Jt8BBHOCTOltaBaJJLHOro qepeHKOBCKO

ro ro.1tocxona H3 c1nn0Boro creua HJIJlmcrpHpyercs pHc.4. ro.1to

cxon pa3~eJteB Ba 2 C8KUHH. Kax.itwr cexnHa COCTOHT H3 45 He3a

!HCHMHX cnenpo11erpo1 - 110,JtyJlel. CeKnHH pacnOJIO:l:8HH CHMMerpHII

HO no OTBOmeBllll K nyqxy qaCTHit rax11_11 o<lpa3ou; QTOW _PaJtHYC-

1exrop c aa11anoM B nearpe ~eHH H xounoM B neurpe,cexnHH coc

TaBJIBJI yron 90° c n.11ocxocn1> rawa-cne1trpo14erpciB. -Be.11Ht1HB!l yrnon, 

o<lpa30BaH!llle Ylta38HltiMH Pa.itHYC-B8KTOpaMH C OCLE nytUta 3aBHCIIT 

ot xoaxperuol lf>H3Htiecxol 3a,JJ;a11H. Pa3.1teJteBHe ro.1tocxona Ha .JtBe 

cexnHH n03BOJlaer npOBO~HTL·HCCJte,JtOBaHHa B IIIHpOKOM ,ltHM830He 

3HeprHH H 3qxfleKTHBHllX Mace pe30HaHCOB. 

1 Ha.x.Jtun MO.JO'JtL .1teBaHoctoKaHaJ1LHoro ,cneKrpo>ierpa npe.1tcras-

1, J!Sler co<loH ~awocroareJ1Lmdl npH<lop, CB8TOH30JIHpOBaHHllH or OCTML

HllX. Pa,1tHarop MO)O'Jta H3rOTOBJieH H3 CBHHUOBoro 'creKJia MapxH '!'4>-I 

BllCOKOH npo3pat1HOCTH H HMeer lf>opuy meCTHrpa11HoH -llPH3Mll BllCO-

f 
l 

l 
!_ 

~l 

~ 
,(' 

I 

I 
) 
1. , 
f 

TOI '.35 cw (14 p8,11;~e.1t.) H .J01awerpoM BnHcaHHoR. oxpyxHocrH 17,ScM 

(7 pa.Ito e,Jt). 

tJepeHltOBCKHI CBU pentcTpHpyerca C llOMOD!Lll O,JUIOro lf>oto-
, ' 

YMHODT8JIB THna t3Y49 c ,ltHaMetpOM cf>Oroxaro,JtaI7 CM. 3nexrpH-

qecxMe xapa1t'1'8pllCTHKM MO)O'JleH HCCJle,JtOBaJIHCL ltalt C llOMOIJILI) re

Heparopa CB8TOBHX BClIWDl81t (cBeTOBOI .JtHO.Jt), TaK H Ha ny111te 

3Jl8KTpOBOBo 

B HCCJ18)0'eKOK ,JtHMa30Be 3HeprHI 3Jl81tTpOBOB~4 raB HHTe

rpaJtLBM HeJtHBelBOCTL g»oroyKBODTeJlel MO.JO'JIB He npeBHlllaeT I:t 

BllJIOTL .ltO Banps:a:eBHII aa cf>O;oxaro.1te, paBBOJ.1 U • 2100 BOJILT/251. 
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BeJm 1nrna CHrHaJIOB MO.D;YJISI Ha uarpy3Ke 50 OM OT 3JieKTpOHOB paBHa 

A= 0,07 BOJI!,T/r3B, qiponr HMilYJibCa - 50 HCeK, IIOCTOSIHHaSI Bpe

MeHH cna.n;a - 300 neeK. ,UJIJ{ 3JieKTpOHOD e 3HeprHelt 4 r3D Ill 

1) = 2100 BOJl!,T MaKellM8.Jil,HaSI 4acro:rnasi 3arpy3Ka MO,ll;YJI.11 eoe

TaBJI.lleT npHMCpHO 40 000 qaeTHU B eeK. HecTaOHJibHOCTI, YCHJieHH.11 

qJOTOYMHOlKHTeJISI Ill 3JI6KTpOHHKH, H3l!epeHHaSI Ha, ny4Ke 3JieKTpOHOB 

D relfeH111e 40 qacoB,He npenlllllaer 2%. 

,UeesiHoe:ro MO,liYJiell. qepeHKOBCKoro ro.n;ocKona: oun111 111ccJie.n;o

eaau Ha IIY4K6'3JieKTpOHOB'nptt 3Ha4eHH.11X HMilYJibCOB 2, 3 1,1 4 rsB/e. 

· Paenpe,l(eJieHHe 3Heprer111qecK111x pa3pemeH1111t R. % (nonaasi 

m111p111Ha Ha noJIOBHHe nueoru) 90 Mo,nYnen np1,1 tpex yKaaaHHHX 3Ha-· 

4CHHSIX HWIYJibCOB 3JI6KTpOHOD npHBe,l(eHU Ha pHe.5. Cpe.I(HHe 3Ha4e

HHSI 3HepreTHqeeKHX pa3penie·u111n .I(JI.11 eneKrpoirnrpoB npe.I(ci'aiineHu 

B raClJrnue 3. 

TaoJrnua 3 

Eo (r3B) 1-2,□~oT~-1 
I I I I 

(%) : ?,2.: 6,o: 5,3 I 
I I I I ~-

B 3Kenepl'IMCHTaJll,Hlie 3Ha46HHSI BCJ!l!4HH 3HepreT11qeeKHX paa

pemeHHlt BBe,l(eHH nonpaBKH, Y4HTliBaillJIHe: 1) pa36poe qaeTHU no 

HMnyJI1,ey (AP/P = ,! 1,5% ); 2) paecesiHJ/le 3JieKTpOHOB nyq1ta; 

3) KpaeBHe 3q¢eKTli, B03HHKaD1!1He !113~3a pa3MepOB euHHTHJl~SIUHOH~ 

HUX C40T4HKOB (4X4 eAI2), 4J<)pmtpY~lll~X nyqoJs 3JICKTJ)OHOB. 3rn. , 

nonpaBKH COeTaBJIHDT eOOTBeTeTBeHHO 15, 20 111. 24% ,l(JIH 3JICKTpOHOB · 

e 3Hepr111en 2;3 1,1 4 r3B. 

Cpe.I(Hee 3HepreTH4eeKoe paapememie ( FWHM) .I(JIJI _oToOpi.H

HliX 00pa3UOB (20 eneKTpOMeTpOB) paBHO (4, 7 .! 0,1 )%. 
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28 

~ 
~24 

~20 
c::i 

~16 

~ 12 

~ 8 

~ ::;j'A 

2r38 3r:1B Ar:16 

~~~M~ ~~~~~ ~~~~M~ 

.JHepa,,nw,ecKoe pa.1peweHue cneKmpoHemfJ08(j} 

PIiie. 5 Paenpe.I(eJieHHe :mepreT!lllfeeKHX pa3pemeHHlt R.., %(nonHasi 
IllHpHHa Ha IIOJIYBHeote) 90 MO.I(yJielt eneKTpOMeTpa npH 
TpeX 3Ha40HHSIX :mepr1,1!,! 3JICKTpOHOB 2 ,3 l! 4 r3Bo 

Tue. 6 

i1 
~ 
iii 6 
,l 

~5 

~ ., . 
t 
%! 3 

~ 
l!l 2 
2-
~, 

a a,wpzemu'lf!CKOe , 
pa4peweHlll' -~ cne1<mpoMempa. _ 

a tpllltJKITIVOI./.UU '-.&. 

.RU8HJI. '-. ·•---o r:pAJOKmya4uu _ ------..._ c._ 

tpamogHHOJWme.neu. •--•-
.... ....____ ____ _ 

I 2 3 
3Hepeufl ;neKmpOHo6 (T38J. 

4 

3aBHeHMOeTb qiJIYKTyaU!lllt 3JICKTpouarH!IITHOro JI!IIBHSI !II 
qiJIYKTyaUHII q!,!CJla cfiOT03JICKTp0110B B qepeHKOBCKOM cneKT

poMeTpe OT 311epr1,1111 3Jl6KTpOHOB. 
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AHMH3 ,11;8.HllllX, nonyqeHHHX npH HCCJle,JtOlaHHI 90 cnexrpoMer-
·,, 

poa,noxasan, qro aHeprerHqecxoe paspemeHHe cnexrpoMerpoB npH 

paCCMOTpHBaewx 3HeprH.aX B OCHOBHOM oOyciOBX8HO lfu!DKTY~RMH 

3JleKrpoMarHHTHOro JIHBHR ( ~ 70%. npH Ee • 4 r3B ). Jlu oneHKH 

axna;,;a B aHeprerHqecitoe pa3pemeHHe Mo.n;yxs lfinnxry~I q}!CJla 

<l>OT03XeKTpOHOB HCllOJlb30BaJIC.II CBeTOBOI AffO,JJ;. 3TH pe3ynra TH 

npe,11;craBX8HH Ha pHC.6. 

IlpH ~renLHOI 3KcnnyarauHH cnexrpoMerpHqecxoll annaparypw . 
BSXHOe 3HaqeHH8 HMeer KOHTpO.nb cra6HJlbHOCTH K0311$1ItH8HTOB yc11-

J18HHR qioroyMHOJ:HTeJlel, 3JleKTpOHHOI armaparypw H YCJIOBHlt 3Kcne

pHM8HTa. 

0,IJ;HHM H3 3ifxl,8XTHBHHX M8TO,IJ;OB KOHTpOJt.ll·cra6HJU,HOCTH I'8.MMa

Cil8KTpOM8TpOB RBJIR8TCR KOHTpOJlb C IlOMOll!bD reHepa:ropoB cra6HJtb

lll,IX CB8TOBHX HMllYJtbCOB. B OllHCHBaeMOM ,IJ;8B.IIHOCTOX8.HaJ11,HOM qepeH

KOBCKOM ro,11;ocxone, B xaqeCTBereuepa:ropa CBBTOBl,IX HMIIYJlbCOB HC

nOJtb3YDTC.II KpHcraxnw /Ila] (Tt) ,JJ;HaMerpoM 6 w H :rOJill!HHOlt 2 MM, 

3KCnOHHpyewe PaAHOH30TOllOM Jim;,., (E ~ 5,5 Maai261. Cpe,D;Hee 

3HaqeHHe a11IIJ1Hry,11;1,1 CBe:roa.ol BcnwKH /Val +ex 3KBHBaJieH:rHo 

aMIIJIHTY,JJ;e CHrHaJla OT 3JleK:rpOHOB C 3HeprHel I,2 raB. 

JleBaHocroxasaJ1blilll qepemcoBCKHI raM11a-cnexrpoMeTp cy111ec:r

B8HHO pacmHp.ae:r BO3MOJ:HOCTH lJMC • , 

ro,11;ocxon H3 ,11;ea.11Hoc:ra rawa-cnex:rpouerpoB no3BOJI.aer: 

I) H3Mep.a:rb 3HeprHD 6011,moro qHCJia JIHBH8BHX qacTHU B OT,IJ;~JlbHO

CTHj 2) Haxo,11;H:rb. xoop.ItHHary qacTHn no xapaxrepy· pacnpe,11;eieHHR 

aHeprr,,rn B 110.1tyn.11x cneupo:ueTpa ( LIX = llY ., ! 2 CM); J) ·cy-:

lll8CTBBHHO ynyqm11Tb cneKTpo11erpHQ8CKHe (B JtBa pasa) H qacTOTH!,18 

(Ha nop~ox) xap·axTepHCTHKH npHOopa. 

16 
Ci:t,I::, 

CpaBH8HH8 B8J!HqHH 3HepreTHlleCKHX pa3pemea11R, nonyqeHHl,IX 

B ,JJ;aHHOlt paOo:re ,IJ;Jl.11 ,JJ;eB.IIIIOCTOKaHaJlbHOro qepeHKOBCKoro raMl.m

cneKTpoMe:rpa, C pe3yJibTaTaMH ,11;pyr11x aBTOpOB npOH3BO,IJ;HTC.ll:Ha 

p11c. 7. 
Il.11:ra11 rJia.Ba ,IJ;llCCepTaUHH noci.11111eHa 3KCnepH~leH:raJILHOMJ llC-

CJie,JJ;OBaHHD ue:ro,11;a IlO,IJ;aBJleHH.11 a,D;pOHHOro <I>oHa C IlOMOlllbD JtBYX 

raMMa-cneKTpOMeTpOB. 

IlpH HCCJ18,IJ;OBaHHll pe;,;1rnx npoueccoB, B KOTOpux B KOH8llHOLI 

COCTORHHH .o6pa3YDTC.II e+e--napu, BaEHOe 3HaQ8Hlle HMee:r CTeneHL 

no,11;aBJ18HH.II cnextpOLteTpO!.! a,D;pOHOB • .Un.a onpe,D;eJieHH.11 Bepo.a~HOCTll 

HW!TaUHH 3Jl8KTpOHOB a,D;pOHal!H H3Mepm:rc.a cneKTpH 3Jl8KTpOHOB M, 

a,D;pOHOB npH 0,IJ;HOM H TOM xe HMilYJILCe. CreneHb IlO,IJ;aBJieHH.11 a,D;po

HOB cnex:rpouetpou saancnt Ka.It or 3HepremqecKoro pa3pemeHHH 

cnextpOMe:rpa, TaK HOT YPOBH.11 3HepreTHQ8CKOlt ,IJ;HCKpHMHHanHH. 

3xcnepHM8HTaJibHH8 ,IJ;aHHHe no,11;aBJ18HH.II a,11;pOHOB C HMilYJlbCOM 

4 raB/c, noJ1yqeuH1,1e c noMOIIILD raMMa-cnex:rpoMe:rpa rexcaroHaJIL

Hml <l>OPMH, npe,11;c:raBJ18HH BO BTOpolt c:rpoxe :ra6JIHUH 4. 

Ta6nzna 4 

r ee (~ )-r-30--140' 50 I 60 I 70 I 80 I 90 I 95-7 
poxi"c[J ~,J l 0,4~ 0,7! 0,9j 1727 I,71 :g,~-~~~~ 
t_Yl,i/Wo 1~~04 .L o,o5, o,2tl~,o7! o,oa 1 0,12~,12_1_ o,27 _ _J 

BepOl'ITHOCTb ( Wo) perll~TpaUHHa.i(POHOB raMMa-cnex:rpoMetpoM, 

npH 3HepreTHqecKOK nopore COOTB8TCTBYDlll8M 3qxp8KTHBHOCTH per11c:r

panHH ane1tTpOHOB €.e , onpe,11;enae:rca o:raomeHlleM QHCJia a,11;poHoB, 

Bli,JJ;BJIHBmHX B pa~Ha:rope cne1ttp0Metpa aneprHD 60111,me noporoBoR, 

It IlOJIHOMj' qffc~y a,n;pOHOBo 

C neJibD yuenLmeHH.11 BepOHTHOCTH HMHTattHH 3~eKTpOHOB a,11;po

HaMH 6HJia HCCJl8,IJ;OBaHa B03MOJ;HOCTb no,11;aBJ18HH8 a,D;pOHOB C IlOMO~bD 
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::lHeplWI 3/letrmpOHOB ('36) 

PHc. 7 3aBHCHMOCTb 3HeprerHqeCKHX paapemeHHll qepeHKOBCKHX 

cneKTPOMeTpOB pa3JIWrnon KOHCTPYKUHH OT 3Hepr1rn. 

CA 

8cm -

C 

E=3> 
1-3Scm----, 

□ \ __ / 

1-RJem-o! 

Puc. 8 CxeMa pacnOJIOJ:eHHJI qepeHKOBCKHX raMJ,!a-cneKTpOMeTpOB 
(CR + C) .ItJIJI HauepeHHJI BepoJITHOCTH no,llaBJieHHJI a,llpoaoB. 

18 

.ItBYX qepeHKOBCKHX rawa-cneKTpOMeTpOB (cM. pHc.8). B 3KCnepH-
v 

M8HTe nepe,ll OCHOBHblM cneKTpouerpOM C 6HJI ycraHOBJieH cneKTpO-

MeTp CR .llJIHHoll BO CM H TOJIIIIHHoll B CM ('.3,2 pa,ll.e,l\. ). lfMllYJibCU 
V . V 

C CR H C nocne JIHHellHoro cyw.rapoBaHHJI TIO,lla.IlTCJI Ha BXO,ll 

" aMnJIHTY.ItHOro aHB.JIH3aTopa. Bropon HMnyJibC C c~ nocne ,llHCKpH-

MHHaUHH HCnOJlb3Y8TCJI ,llJIJI ynpaBJieHHJI JIHHellHblMH BOpOTaMH. 

PeayJibTaTbl, nonyqemme B onHCaHHOM 3KCnepHMeHTe, npe,llCTaB

JI0Hbl B rpeTbell crpoKe ra6JIHUH 4. 3.Itecb WR -BepoJITHOCTb HMH

ranHH aneKrpoaoB a.ItPOHaMH npH ypoBHe .ItHCKpHMHHaUHH B CR 
COOTB8TCTBYlllll0M e. ; \AI..-B~pOJITHOCTb HMHTaUHH npH TOI :xe 3cp-

v 
qieKTHBHOCTH ee , ,KOr.l(a ,llHCKpHMHH8UHJI B CR OTCYTCTByeT. 

IlonyqeaHHe ,llaHHble llOK83blBallT, qro HCnOJib30BaHHe .ItBYX 

cneKTpOMeTpOB n03BOJIJieT YM8HbmHTb BepOJITHOCTb HMHTaUHH 3JI0KT

pOHOB a,llpOHa.MH. 

Bb1BOA_l1 

OCHOBHUe HTOrH ,llHCcepranHH MOlmO c¢opizynHpOB8Tb B BH,lle 

CJI0,llYlllllHX BliBO,llOB. 

I. Ilpe,llJIOEeH H paapa60TaH nepBHI, H3 OTIHCaHHHX B oreqecT

B8HHOff JIHTeparype, BpewanponeTHHll-KOOp,llHHaTHlill ,lleTeKTOp aenr

pOHOB_,llJIHHOll !JO CM. 

2. Paapa6oraaa M8TO,llHKa HCCJI0,llOBaHHJI CUHHTHJIJIJIUHOHHHX 

cqeNHKOB 6onr,mHX pa3MepOB C U0JIJ,I) BU6opa KOH¢HrypanHH cqer

<rnKa, o6ecneqHBalllll8ll OllTHMaJibHl,18 BpeMeHHHe H aMTIJIHTY.ItHUe 

XapiKTepHCT~KH. 

J. 3Kcn~pHMeHTrutbHO onpe,llene~o, qTo HaHnyqmee npocrpan

CTBenaoe paapemeHHe D CUHHTHJIJIJIUHOHHOM cqerqHKe ,llJIHHOll l'.30 CM 

,llOCTHraeTCJI npH HCTIOJIJ,30BaHHH aenocpe,llCTDeHHOro KOHTaKTa ~3Y 

· CO CUHHTHJIJIJITOpOM (AX;!: 1 CM). 
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4. 3rrnnepHM6HTaJILHO. ,l(OK83aHO cy~eCTBOBaHile 3qxp6KTHBHOro 

yrna pacnpOCTJnH6IIHJI CB6TOBoro CHrHana B .HCCJl6,l(yeMOM Ctl1iT'lHKe: 

tJ""= azcco.i ~ (n - K03q$1UHeHT npeJIOWI6IIHJI CUHHTHJI

JIHTOpa, C -CKOpOCTl, CBeTa B BaKyyMe). YK83a.H!ll,llt aqxpeKTHBHHlt 

yron aaBHCl'IT OT onTHtl6CKHX napaMeTpOB CHCT6MH CUHHTHJIJIJITOp

CB6TOBO,I(. 

5. Hcc.11e,l(OBa.H
0 

Ha nyt1Ke 3apall!:eHHHX 'laCTHU BpeMJinponeTHO

KOOp,101 HaTHHlt ,11,ereKTop, pa:rnepOM CUHHTl'IJIJIJITOpa !JOX8X8 cM3 • 

Tionyt1enu cne.I(yDmHe 3Hat1eHHH.MH napaMeTpOB ,l(eTeKropa: 

a) TO'CIHOCTL Oilpe.I(eJieHHS! Bp6M6HH IlpOJIEiTa 0, 76 HCeK ( FWHM ); 

· 0) T04HOC Tb onpe,l(eJieHHJI KOOp,l(HHaTH: 3, 6 CM ( FWHM ) ; 

B) KOMTieacaUHJl BpeMeHH pacnpocTpaHeHHJl CBeToaoro cvirnana 

B MO.I(yJie .I(eTeKTOpa ,! 35 TIHKOC6Ko 

6. 3KcnepHM6HTaJibHO ,IJ,OK8.3aUa B03MOll!:HOCTh npocTpa.HCTBeH

Horo p83,1(6Jl6HHJI HeCKOJILKHX JIHBH6BllX qacTHU B qepeHKOBCKOM 

CtlOT'CIHKe OOJILfilHX pa3MepoB aHaJIH30M aMilJIHTY,I( HMTIYJILCOB C KaX,1(0-

ro ~3Y B OT,1(6.IILHOCTH. no xapaKTepy pacnpe,l(eJieHHJl qepeHKOBCKO

ro CBeTa B pa,l(HaTope cneKTpOMeTpa, H3MepeHHoro C IlOMOmLD ,1(6BJl

TH ¢OTOYMHOEHre.11en,aalt,l(eHo, 4TO npocTpaHCTB6HHOe paspemeHHe 

paBHO pa.I(Hycy ~OTOYMHODT6J!Jl (Fwlm ). 

7. PaapaOOTaH H H3rOTOBJieH qepeHKOBCKHlt rawa-cneKTpoMeTp 

C pa.I(HaTopoM, HMeDmHM ¢opMJ mecTHrpaHHOlt npH3Mll (BHCOTOlt 

14 pa,1J,.e,1J,. H ,l(HaMeTpOM BTIHCaHHOlt OKpyXHOCTH 7,5 pl'l,lt.e,IJ,.), oo

.11a,1J,aDmHlt peKOp,IJ,HllM 3HepreTH'l6CKHM paspemeHHeM A E/E = 4, 7'/, 

,IJ,J!Jl 3Jl6KTpOHOB C 3HeprHelt 4 P3B. 

8. PaspaOOTaH H HCC.118,l(OBa.H Ha TIY4Ke 3JleKTPOHOB ,IJ,eBS!HOCTO-

20 

KaHaJILHHlt qepeHKOBCKH~ raMMa-cneKTpOMeTp H3 CBHHUOBOro CTeKJia. 

Cpe.I(HHe s11at1eHHJI aHepreTHt1ecKoro paspemeHHJI 90 cnenpo.!.16TpoB 

( FWHM) paDHO: 7,~ (Ee= 2 P3B); 6,0'/, (Ee= 3 P3B) H 5,3% 

(Ee= 4 raB). 

9. PaspaOOTaHa MeTO,IJ,HKa KaJIHOpOBKH H KOHTpOJIJl ,IJ,eBJlHOCTO

KaHaJibHOro t1epeHKOBCKoro rawa-cneKTpoueTpa. 

IO. 3Kcn~pHM6HTaJILHO H3MepeHa aepOJITHOCTL TIO,IJ,aDJieHHJl 

a.I(pOHOB C TIOMOmLD 0,l(HOro (K03qJPHUH6HT TIO,ll.a.BJieHHJl I,7xI0-4) H 

,IJ,ByX (K03qJPHUH6HT IlO,l(aBJI6HHJI 0,2xl0-4 ) 46p6HKOBCKHX rn.lAMa

CTieKTpOM6Tp0B1 npll 3qxp6KTHBHOCTH perHCTpaUHH 3JI6KTPOHOB, COOT

Be TC TByDtqen 80'/,. 

OCHOBHHe pe3y.'ILTaTH ,IJ,HCCepTaUHH onyOJIHKOBalrn B paOo

TaX /7,18,19,23,24/
0 
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