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6noKa HCKmoqeHHH Hano>KeHHH, .lleMOHCTpHpyeTCH Kaqecrao pa60Tbl ycrpoA­
CTBa npH BblCOKOH HHTeHCHBHOCTH cneuoaaHHH CHrttanoa, 

Pa6ora BblllOnaeaa a na6oparopHH Hllepttb1x peaKUHH OIHHf. 

Coo6meHKe O6beAKHeHHOrO KHCTHTyTa HAepH~X KCCJeA0BaHHn 

,lJ;y6Ha 1976 

C) 1976 06-.eouHeHHWU UHC•u•y• JIOepHWX UCCAeOoBaHUU,lly6Ha 

_/ 

B cneKTpo~eTpax peHTreHOBCKoro H3JiyqeHH.ff, HCilOJib-, 

3Yl01.l(HX nonynpOBOJ].HHKOBbie J].eTeKTOpbl H HMeIOl.l(HX BblCOKOe 

3HepreTHqecKoe pa3peweHHe, npaKTHqeCKH HCKJIIOqeHbl, 

HCTOqHHKH WyMa napaJIJieJibHOro THila. IlocneJ].OBaTeJibHbIH 

WYM, OCHOBHbIM HCToqHHKOM KOTOporo .ffBJI.ffeTC.ff TeOJIOBOH 

WYM KaHaJia IlOJieBoro TpaH3HCTOpa, yMeHbWaIOT nyTeM 

yaeJIHqeHH.ff IlOCTO.ffHHbIX BpeMeHH topMHPOBaHH.ff B ycHJIH­

TeJie. OnTHMYM pa3peweHH.ff COOTBeTCTByeT J].JIHTeJibHOCTH 

ctopMHPOBaHHoro HMilYJibCa B J].eC.ffTKH H COTHH MHKpo­

CeKYHJJ.. IlepeJ].HHH tpoHT cneKTpOMeTpHqecKoro HM0YJibCa 

TaK)Ke COCTaQJI.ffeT J].eC.ffTKH H COTHH MKC /I - 3 /. , 

lioJibWa.ff JJ.JIHteJibHOCTb YCff.JIHoaeMbIX HMilYJibCOB_ He -

H36e)KH0 IlPHBOJJ.HT K COCTO.ffHHIO BbICOKOH HHTeHCHBHOCTH 

CJieJ].oBaHH.ff HMilYJibCOB, HaqHHa.ff co cpeJ].HHX qacTOT B He -

CKOJlb_KO KHJiorepu., H qacTo HCKJIIOqaeT np.HMOe HCilOJlb30-

BaHHe npeo6pa3oBaTeJieH aM0JIHTYJJ.a - KOJJ., TaK KaK 60Jib­

WHHCTBO H3 HHX H3Mep.HIOT HMilYJibCbl C nepe)J.HHMH tPOHTa­

MH, He npeBbIWaIOIJJ.HMH HeCKOJlbKHX MHKpoceKyHJJ.. 

qT06b1 peaJIH30BaTb pa3peweHHe cneKTpoMeTpa, Heo6-

XOJJ.HMO; .IlpHH.ffTb Mepbl, HCKJIIOqaIOIJJ.He yurnpeHHe H CJ].BHr 

IlHKOB aMilJIHTYJJ.HOro pacnpeJ].eJieHH.ff npH 60JibWOH HHTeH­

CHBHOCTH; _ctopMHPOBaTb HMilYJibC Ha BbIXOJ].e cneKTpOMeT­

pa, H3MepReMbIH aHaJIH3aTopaMH; HCKJIIOqHTb HMilYJibCbl 

caMoHaJio)KeHHH, B03HHKaIOIJJ.He HJ_- Jct BbICOKOH HHTeHclia­

HOCTH CTaTHCTHqeCKH pacnpeJ].eneHHbIX no BpeMeHH B03-

HHKHOBeHH.ff HMilYilbCOB. 
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~OPMHPOBATEHbCIIEKTPOMETPHqECKHX 
HMIIYHbCOB 

JinoK·cxeMa qiopMHpoBaTem1 H3o6pa:JKeHa Ha puc. 1. 
y cuneHHhIH H cqiopMHPOBaHHhIH OCHOBHhIM ycHnHTeneM O)].HO -
nonHpHhlii HMnynLc nocTynaeT Ha nHHeiiHhlii ycunHTenh 
qiopMHPOBaTenH. BbIXO)].HOH ypoBeHh ycHnHTenH CTa6HnH3H· 
poaa.H no ITOCTOHHHOMY TOKY H cna6o H3MeHHeTCH C yaenu­
'leHHeM qacTOThl cne)].OBaHHH O)].HononHpHhIX HMnynhCOB. 
Ko3$qJHUHeHT ycuneHHH paBeH 5. YcHnHTenh HMeeT HH· 
BepCHhiii H HeHHBepCHhiii pe:JKHMhI pa6oThI. JIHHeiiHhlii ycH­
nHTenh ranhBaHH'leCKH CBH3aH C noporOBhlM ycHnHTeneM. 
IloporOBhIH ycHn1}Tenh BhIITOnHeH cornaCHO cxeMe, npHBe -
)].eHHOH B pa6oTe 4/, H HMeeT xopowyro CTa6HnhHOCTh no­
pora, K03ql$HUHeHTa ycuneHHH H ManyIO HenHHeHHOCTh 
B WHpOKOM J].HanaJoHe BhIXOJ].HhIX aMnnHTy,n. YpoBeHh AHC • 
KpHMHHaUHH noporoaoro ycHnHTenH ycTaHaBnnaaeTcH npe -
BhlWaJOIUHM ypoBeHh WYMOB. Ilono:JKHTenhHhIH HMnynhC C 
BhIXOJJ.a noporoaoro ycnnnTenH nenocpe.ncTBenno nocTynaeT 
Ha IlOBTOPHTenb, 3a)].aJOIUHH CJie)].HIUHH ypoBeHh pa3pHJ].a 
paJpHJJ.HOMY ycTpoiicTBY, H ocna6neHHhlii .nenuTenh R clOR 1 
I puc. 1/ Ha JapHJJ.Hoe ycTpoiicTBO /s/. PaJpHJJ. JanoMH· 
naroiueii eMKOCTH Janpei:uen Ha apeMH nepe,nnero qiponTa 
BXOJ].HOro HMnynhca H Ha HeKOTopoe BpeMH nocne )].OCTH· 
:JKeHHH HMnynbCOM aepwHHhl /apeMH naMHTH/. 

C 3apH.D;HOro ycTpOHCTBa CHHMaeTCH JIOrH'leCKHH HM· 
nynhC CTaHJ].apTHOH aMnnHTYJJ.hI, B03HHKaJOIUHH B MOMeHT 
.D;OCTH:JKeHHH cneKTpOMeTpH'leCKHM HMnynhCOM BepWHHhl 
/norHqecKHii HMnynbc cna.na/. 3ToT noruqecKHii HMnynLc 
IlOCTynaeT B BeTBh 0)].HOBH6paTopa naMHTH H C 3a)].ep)Kl(OH 
• B BeTBh ynpaaneHHH pa3pHJ].HhIM ycTpOHCTBOM. B nepaoii 
aeTBH norH'leCKHH HMnynhC )].HqiqiepeHUHpyeTCH, H CHrnan, 
COOTBeTCTBYIOIUHH ero nepe.nneMy <l>POHTY, qepe 3 HOpManh • 
HO OTKphIThiii Knanan HOK 1 3anycKaeT ~.D;HOBH6paTop na­
MHTH. O,nHOBH6paTop OTKphIBaeT Ha BpeMH naMHTH nHHeHHhie . -
BOpoTa H Ha 3TO :JKe BpeMH 3anpei:uaeT pa3pH,n 3aITOMHHa-
IOIUeii eMKOCTH, 6noKHpyH HOK 2 .CneKTpoMeTpH'lecKHii CHr· 
nan c. nnocKoii aepwHnoii nocne.noaaTenLno nocTynaeT na 
ycHmITenh·ITOBTOPHTenb, nHHeHHhie BOPOTa H BhIXO)].HOH 
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YCHJIHTeJILHhIH KaCKa,D;. CBH3H Me)K,D;y HaJBaHHhIMH, 6JIOKaMH 

raJILBaHHqeCKHe. BhlXO,Il;HOH ypoBeHb nOBTOPHTeJIH CTa6H­

JIH3HPOBaH no nOCTOHHHOMY TOKY H MaJIO H3MeHHeTCH C 

yBeJIHqeHHeM qaCTOThl CJie,D;OBaHHH O,Il;HOnOJIHPHLIX HMnyJIL­

COB. CTa6HJibHOCTh :noro YPOBHH o6ecne•rnaaeT HeJaBHCH­

MOCTh aMnJIHTY,D;hl HMnyJibCOB Ha BhIXO,D;e JIHHeHHhIX BOPOT 

OT TeMnepaTyphI H qacTOThl CJie,D;OBaHHH. ,ll;JIHTeJibHOCTb 

HMnyJILCa Ha BhlXO,D;e cpopMHPOBaTeJIH COCTaBJIHeT 1,5 MKC. 
I-IaqHHaeTCH OH B MOMeHT ,Il;OCTH)KeHHH cneKTpOMeTpHqecKHM 

HMnyJILCOM MaKCHMyMa, a aMnJIHTy,D;a ero JIHHeHHO CBH3aHa 

C MaKCHMaJibHhIM 3HaqeHHeM aMnJIHTY,D;hl cneKTpoMeTpHqe­

CKoro HMnyJILCa. 

Pa3pH,D;HOe ycTpOHCTBO OTKpbIBaeTCH no HCTeqeHHH Bpe­

MeHH naMHTH. MrHOBeHHOe HanpH)KeHHe Ha 3anoMHHa10ll\eH 

eMKOCTH CJie,D;HT Ja cna,D;OM cneKTPOMeTpHqecKoro HMnyJIL­

ca, npeBbIIllaH HanpH)KeHHe Ha BXO,D;e 3apH,D;HOrO ycTpOHCTBa. 

Hcxo,D;HhIH ypoaem,; HanpH)KeHHH Ha BhIXO,D;e 3MHTTepHoro 

noBTOPHTeJIH B BeTBH pa3pH,D;Horo ycTpOHCTBa COCTaBJIHeT 

MHHyc'2O..,. 30/ MB. Kor,D;a Ha axo,D;e JapH,D;Horo ycTpoiicTBa 

aMnJIHTy,D;a HanpH)KeHHH cneKTpoMeTpHqecKoro HMnyJILCa 

BO apeMH cna,D;a npH6JIH)KaeTCH K HyJieBOMY YPOBHIO, HanpH -

)KeHHe Ha eMKOCTH CTaHOBHTCH 6oJiee OTPHI.{aTeJILHhIM, qeM 

Ha BXO,D;e ycTpOHCTBa. 3apH,D;HOe ycTpOHCTBO B03Bpall\aeTCH 

B HCXO,D;Hoe COCTOHHHe. JlorHqecKHH HMnyJILC Ha ero BhIXO,D;e 

o6pwaaeTCH, pa3pH,D;HOe ycTpOHCTBO B03Bpall\aeTCH B HC­

XO,Il;HOe JaKphlTOe COCTOHHHe H npeKpall\aeT pa3pH,D;. ,ll;JIH­

TeJibHOCTh JIOrHqecKoro HMnyJibCa C JapH,D;HOro YCTPOHCTBa 

nOBTOpHeT ,Il;JIHTeJibHOCTb cna,D;a cneKTPOMeTpHqecKHX HM­

nyJILCOB 60JibllIOH aMnJIHTY,D;hl H paBHa apeMeHH naMHTH ,D;JIH 

HMnyJILCOB ·MaJIOH aMnJIHTY,D;hl. 1-Iaqam> ccpopMHpoBaHHOrO 

HMnyJILCa Ja,D;ep)KaHO no OTHOllleHHIO K HaqaJiy cneKTPOMe­

TpHqecKoro HMnyJILca Ha apeMH nepe,D;Hero cppoHTa nocJie,D;­

Hero. 

IlpH HaJIHqHH 6wcTporo YCHJIHTeJibHOro TpaKTa, OTMe­

qaroll\ero MOMeHT B03HHKHOBeHHH Ka)K,D;Oro cneKTpOMeTpH­

qecKoro HMnyJILCa, MO)KHO HCnOJih30BaTh BpeMH OT HaqaJia 

cneKTPOMeTpHqecKoro HMnyJILCa ,Il;O ero MaKCHMaJibHoro 

3HaqeHHH ,Il;JIH aHaJIH3a HaJIO)KeHHH H JanpeTHTh noHBJieHHe -

Ha BhlXO,D;e cpopMHPOBaTeJIH HaJIO)KeHHhIX HMnyJILCOB. ,ll;JIH- . 

TeJibHOCTh JIOrHqecKoro HMnyJILCa C 3apH,D;Horo YCTPOHCTBa 
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MO)KHO HCnOJih30BaTh KaK HH,IJ;HKaTOP BpeMeHH_cna,D;a cneKT­

poMeTpHqecKoro HMnyJILCa B ycTpOHCTBe HCKJIJOqeHHH Ha­

JIO)KeHHH. 
11CXO,Il;HblH ypoBeHb HanpH)KeHHH Ha BXO,D;e noporoaoro 

yCHJIHTeJIH H Ha BXO,D;e JIHHeHHhIX BOPOT nO,l\,D;ep)KHBaeT He­

H3MeHHhiM cxeMa cTa6HJIH3aUHH HYJIH "CTAHYJI.H" / puc.2/. 

Puc. 

Bxoa--c:l­

RM 

Roe 
,-- ~-- l Bb1xoa 

r Ru 

--~- ~-. r>J 8:x.oaz\ + + 

Re Yt 
2 . .... 

2. EAOK- cxeMa cma6UAU3amopa UCXOOHOZO ypoeH.R. 
" 

O6LJqHo ,Il;JIH CTa6HJIH3al.{HH BhlXO,Il;HOro ypOBHH HMnYJihCHhIX 

ycHJIHTeJieii C raJILBaHHqecKHMH CBH3HMH HCnOJih3YIOT uenh 

OTPHUaTeJibHOH o6paTHOH CBH3H, KOTOpaH co,D;ep)KHT ycHJIH­

TeJih C ,D;Hd>cpepeHl.{HaJibHhIMH BX0,D;aMH H HHTerpHpyIOil\YIO 

uenb / 6 ,7 , 81. O,D;HH BXO,Il; ycHJIHTeJIH o6paTHOH CBH3H no,D;­

coe,D;HHHIOT K BhIX0,D;Y HMnyJILCHoro YCHJIHTeJIH, a ,D;pyroii -

K JeMJie, ecJIH CTa6HJIH3HpyIOT HyJieBoii·ypoBeHh Ha BhlXO,D;e 

HMnyJILCHoro YCHJIHTeJIH. liOJiblllaH noCT0HHHaH apeMeHH 

HHTerpupyroll\eH uenH B BeTBH o6paTHoii CBHJH o6ecneqH­

aaeT CJia6oe H3MeHeHHe cpopMhl 0,Il;HHoqHoro HMnYJILCa, 

0CTaBJIHH ' CTa6HJIH3al.{HIO BhIX0,Il;H0r0 ypoBHH Ha HH3KHX 

qaCT(>TaX. O,D;HaKO nocJie,D;oBaTeJILH0CTb 0,Il;H0n0JIHPHhlX HM­

nyJILC0B Bb13LIBaeT CHrHaJI pa36aJiaHca no noCT0HHH0MY 
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TOKY B uenH o6paTHOH CBH3H H H3MeHHeT HCXOnHLIH ypoBeHb 
Ha Bh1xone cTa6anH3HpyeMoro ycimHTenH. 

CxeMa CTa6HilH3al.(HH YPOBHH, npHMeHHeMaH B qiopMH­
poBaTene, HMeeT HHTerpapylOII.(HH ycHnHTenb o6paTHOH CBH-

3H, KOTOpbIH onHOBpeMeHHO HBilHeTCH CYMMHPYIOII.(HM yca­
IlHTeneM. Ha onHH H3 ero CYMMHPYIOI.I.\HX Bxonoa /axon 1/ 
nonaeTCH HanpH:>KeHHe C HMnynhCHOro YCHilHTenH, a Ha 
npyroii - /axon 2/ - HHaepTHpoaaHHble HMnynhCbl, KOTOpble 
onaparoTCH Ha ypoaeHb, 3anaHHLIH aoccTaHOBHTeneM no­
CTOHHHOH COCTaanHIOl.l.\eH / puc. 2/. YpoaeHb BOCCTaHOaH­
TenH CTa6aneH no TeMnepaType H Mano H3MeHJieTCH c yae­
naqeHHeM qacToThI cnenoaaHHH HMnynbcoa. Ilocnenoaa -
TenbHOCTb HMnynhCOB Ha Bbixone HMnynbCHOro yCHilHTenH 
He abI3blaaeT pa36anaHca HanpH)KeHHH no IlOCTOHHHOMY 
TOKY Ha Bxone ycHnHTenH o6paTHOH caH3H, TaK KaK npo­
HCXOnHT HeiiTpanu3al.(HH Ka)Knoro HMnynbca, BO3HHKalOll.(ero 

Ha Bx one l, TaKHM )Ke no qiopMe' HO npOTHaononO)KHblM no 
3HaKy' HMnynbCOM Ha ax one 2 CYMMHPYIOII.(ero ycHnHTenH 
o6paTHOH CBH3H. HH3KoqaCTOTHble H3MeHeHHH HanpH)KeHHH 
Ha aLixone HMnynhCHOro ycHilHTenH He H3MeHHIOT HanpH)Ke -
HHH Ha axone 2 ycHnHTenH o6paTHOH caH3H H 3qJqJeKTHBHO 
nonaanHIOTCH, KaK H npH o6wqHLIX cnoco6ax cTa6anH3a­
UHH /10/. 

HHCIIEKTOP HAHO)KEHHH 

linoK-CXeMa HHcneKTopa HailO)KeHHH noKa3aHa Ha puc.3. 
HMnynhc c npenycanaTenH, nocTynalOI.I.\HH Ha axon cxeMhI, 
nBa)KnbI naqiqiepeHI.(HpyeTCH, o6pa3yH 6HnonHpHblH HMilYilbC, 
nocne qero YCHilHBaeTCH nBYXKacKanHLIM 6bICTpblM yca­
IlHTeneM. BwxonHOH ypoaeHb yCHilHTenH CTa6HilH3HpyeTCH 
uenbro OTPHUaTenbHoii o6paTHoii CBH3H, conep)Kall.(eii yca­
nHTenh pa3 6anaHca / onepauaoHHbIH ycHnHTenb c nHqiqiepeH -
l.(HailbHLIMH axonaMH/ H HHTerpupyIOI.I.\YIO l.(enb C 60ilbWOH 
nocTOHHHOH apeMeHH. 

TaK KaK nnol.l.lana nono)KHTenbHOii H oTpauaTenbHoii 
nonyBOilH 6anonHpHoro HMilYilbCa paBHbl, TO IlOilHLIH HHTe­
rpan no BpeMeHu OT onaHoqHoro 6unonHpHoro HMnynhca 
paBeH HynIO. IIocnenoaaTenhHOCTb 6HnonHpHLIX HMilYilbCOB 
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He Bhl3LIBaeT pa36anattca B nenH o6paTHOH CB.H3H H He 
H3MeH.HeT HCXO.l:{Horo ypOBH.H Ha BhlXO,l:{e ycHnHTen.11. 

,[l;nHTenLHOCTL HMilyni.ca,, cl}iopMHPOBaHHoro 6LICTphlM 
ycHnHTeneM1 cocTann.11eT 0,5 MKC H onpe.l:{en.11eT pa3pewaro­
inee BpeM.H napLI HMnynLCOB HHcneKTOpa HanmKeHHH. Ile­
pe.l:{HHM l}ipoHTOM 3Toro HMnyni.ca 3anycKaeTc.11 TpHrrep 
IIIMHTTa, BhIIlOnH.HIOI..I.\HH l}iyHKUHlO BpeMeHHOH npHB.H3_KH K 
Haqany HMnyni.ca. ,[l;nHTenLHOCTh BhIXO,l:{HOrO HMnyni.ca 
TpHrrepa IIIMHTTa paBHa BpeMeHH, B TeqeHHe KOTOporo 
BXOAHa.11 aMnnHTYAa npeni.1waeT yponetti. "nopora". Otta 
3aBHCHT OT aMnnHTYAhl H OT ycTaHOBneHHOro ypoBH.H nopora. 
IlepeAHHii l}ipoHT 3Toro HMnyni.ca 3anycKaeT l}iopMHponaTeni., 
l}iHKCHpyIOI.QHH Haqano Ka)KAOro cneKTPOMeTpHqecKoro HM· 
nyni.ca. ,[l;nHTenLHOCTh BLIXOAHOro HMnyni.cal}iopMHPOBaTen.11 
panua 0,3 MKC. 

3aAHHii l}ipoHT HMnyni.ca "l}iopMHponaTen.11 ttaqana" npH· 
BOAHT n AeHCTBHe OAHOBH6paTop IlPOAnenaroineroc.11 THna. 
EcnH, HanpHMep, C "l}iopMHpOBaTen.11 Haqana" IlpHwen BTO· 
poii HMnyni.c B MOMeHT BpeMeHH t < T OAH ' T .e. AO OKOH· 
qaHH.H AnHTenLHOCTH HMnyni.ca 0,l:{HOBH6paTopa T OAH ' 

TO B 3TOM cnyqae AnHTenLHOCTh BhlXOAHOrO HMnyni.ca 
ynenHqHnaeTc.11 AO (t + T OAH ) • 

,[l;nHTenLHOCTh HMnyni.ca OAHOBH6pa Topa T OAH 3aAa -
eTc.H 6oni.we npeMeHH ttapacTaHH.H cneKTpoMeTpHqecKoro 
HMnyni.ca. C H3MeHeHHeM AnHTenLHOCTH cneKTPOMeTpHqe­
CKoro HMnyni.ca ycTaHaBnHBaeTC.H 3aAaHHa.H ,l:{nHTenLHOCTh 
HMnyni.ca O.l:{HOBH6paTopa nepeKnroqaTeneM, BhlBeAeHHhlM 
Ha nHnenyro naueni.. 

liMnyni.c OAHOBH6paTopa IlOAaeTC.H Ha BXO,I:{ cxeMhl HnH. 
C BhlXOAa l}iopMHpona Ten.II cneKTpOMeTpHqecKHX CHrHanoB 
Ha APYroii BXOA cxeMLI HnH nocTynaeT HMnyni.c, AnH • 
TenLHOCTL KOToporo paBHa BpeMeHH cnaAa cneKTpoMeTpH· 
qecKoro HMnyni.ca. Ha BhlXOAe cxeMhl HnH l}iopMHpyeTc.11 
norHqecKHii HMnyni.c, AnHTenLHOCTh KOToporo npH6nH3H· 
Teni.tto pantta nonttoii AnHTenLHOCTH cneKTpoMeTpHqecKoro 
HMnyni.ca. . 

EcnH BO BpeM.H AnHTenLHOCTH cneKTpOMeTpHqecKoro 
HMnyni.ca IlpHwen BTopoii H T ·A· HMnyni.c, KaK IlOKa3aHO 
Ha puc. 4, TO "l}iopMHPOBaTenL Haqana" AaeT HMilynLCLI, 
COOTBeTCTBYlOI..I.\He Haqany nepnoro, BTOporo H T .A. HM· 
nyni.coe / puc. 4/, H Ka)KALiii nocne.l:{yIOI.QHii HMnyni.c <PHH, 
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Puc. 4. BpeMe1111b1e ouazpaMMbl pa6ombl ¢opMupoeameAJ1 
cneKmpoMempu11ecKUX UMnyAbCOB BO B3aUMOOeiicm.euu C 
u11cneKmopoM 11aAoJ1Ce11uii. 
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Puc. 5. CxeMa U3MepeHUJI cneKmpoe X·Ay<1eu npu 6blC0KUX 
c1<opocmJ1x c11ema. 

Ha'-IHHaH co BToporo, nepe6pacbrnaeT 6JIOKHPOBOqHbIH TpHr· 
rep B cocTOHHHe "HanmiceHue" Ha epeMH cymecTBOBaHHH ,. 

BhIXOAHOro HMilYJihCa cneKTPOMeTpnqecKoro YCHJIHTeJIH 

/puc. 4/. 
TaKHM o6pa30M, B MOMeHT BpeMeHH, KOrAa nocneAyIO­

mnii: HMilYJihC HaJimKHJICH Ha qJpOHT HJIH cnaA npeAhIAYmero, 
cpa6aTbIBaeT HHCileKTOp HaJIO)KeHHH. Ha BpeMH cymecTeo­

BaHHH HMilYJibCa "HaJIO)KeHHe" 3aropaeTCH CHrHaJibHaH 
naMnoqKa. 

O6maH cxeMa CHCTeMbl H3MepeHHH X ~ nyqeii npH Bbl -
coKHX cKopocTHX cqeTa npuBeAeHa Ha puc. 5. CnrHanhi c 
nonynpOBOAHHKOBOrO Si (Li ) - AeTeKTOpa IlOCTynaJOT B Ma· 
nornyMHIUHii npeAycnnuTenh. c pe3HCTHBHoii o6paTHoii 

CBH3hl0. 
B npeAYCHJIHTene n e· ycnnuTene ocymecTeneua KoMneu­

caunH IlOJIIOCa HyneM C IlOMOIUbJO KOMneucauuoHHoro co­
npOTHBJieHHH, napannenbHOro KOHAeHcaTopy, COOTBeTCTBY· 
IOJ.UeMy onp~AeJieHHOH IlOCTOHHHOH epeMeHH AHqJqJepeHUHpo­

BaHHH. 
y CHJieHHhIH H cqiopMHpoBaHHhIH OCHOBHhIM yCHJIHTeJieM 

OAHOilOJIHPHhlH HMilYJihC IlOAaeTCH Ha BXOA "qiopMHPOBaTeJIH 
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cneKTpoMeTpnqecKHX HMilYJihCOB". JiornqecKHH BhlXOA Ja­
PHAHOro ycTpOHCTBa "qiopMnpoBaTeJIH" CBH3aH co cxeMOH 
HHCileKTOpa HaJIO)KeHHH. JlHHeHHhIH BhlXOA npeAyCHJIHTeJIH 
COeAHHeH co cxeMOH HHcneKTopa HaJIO)KeHHH. 

Ecnn HaJIO)KeHHe npOH30IIIJIO, TO HMilyJihC "Hano:JKeHne" 
c BbIXOAa HHCileKTOpa HaJIO)KeHHH 6JIOKHpyeT HOpMaJihHO 
OTKphIThIH KnanaH HOK 1 "qiopMnpoeaTenH cneKTpoMeTpn­
qecKHX IIMilYJihCOB". 

liMTIYJihC "Ha.JIO)KeHne" B03HHKaeT B Haqane cneKTpo­
MeTpnqecKoro HMilYJibCa, HCKa)KeHHOro HaJIO:lKeHHeM Ha 

npeAhlAYIUHii HMnynLc. B TOT MOMeHT, KorAa cyMMapHhIH 
HMilYJibC AOCTHraeT BepIIIHHhl H 3apHAHOe ycTpOHCTBO qiop­
MHpyeT Haqano nornqecKoro HMnynLca cnaAa /MoMeHT 
npOXO:JKAeHHH BepIIIHHbl HMilYJibCa/, HOK I y:JKe 3a6JIOKHpo­
BaH HMilYJihCOM "Hano:JKeune". "OAHOBH6paTop naMHTH" 

He cpa6aThIBaeT, pa3pHA JaTIOMHHaJOmeii eMKOCTH Haqn­
uaeTCH cpa3y nocne npoXO:JKAeHHH BepIIIHHhl CYMMapHoro 
cneKTpOMeTpnqecKoro HMilYJibCa, JIHHeHHbie BOpOTa OCTa­
IOTCH 3aKpbITbIMH. TaKHM o6pa30M, HCKJIJOqaeTCH B03HHKHO· 

BeHHe uano:JKeHHhIX HMilYJibCOB Ha BhIXOAe cxeMhl qiopMH· 
poeaTenH cneKTpoMeTpnqecKnx CHruanoe / puc. 4/. 

IlpH He06XOAHMOCTH IlPOAJIHTb AJIHTeJihHOCTb HMilYJibCa 
"HaJIO)KeHHe" npeAYCMOTpeHa B03MO)KHOCTb CJIO:lKeHHH 3TO· 
ro HMnynhca c norHlJ:eCKHM HMilYJibCOM "3aHHT". HanpnMep, 
MO)KHO IlOAaB·aTb '1{MilYJihC "3aHHT" c nornqecKoro BbIXOAa 

npeAyCHJIHTeJIH HJIH C MHOroKaHaJibHOro aHaJIH3aTopa, eCJIH 

OH He roTOB K aHaJIH3y /puc. 5/. 
Ilopor Tpnrrepa llIMHTTa ycTaHaBJIHBaeTCH 'AJIH Ka:lKAO • 

ro THila AeTeKTOpa TaKHM o6pa30M, 'IT06bI Tpnrrep HHOrAa 

cpa6aTbIBaJI OT WYMOBblX HMilYJihCOB. HacTpOHKa ocymecT­
BJIHeTCH no HHAHKaTopHoii naMnoqKe. CnrHan "Hano)KeHne" 

AOJI)KeH IlOHBJIJIThCH npH6JIH3HTeJibHO OAHH pa3 B ceKyHAY-
YpoeeHh nopora B cneKTpoMeTpuqecKoM TpaKTe ycTa· 

HaBJIHBaeTCH TaKHM, qTo6bl IIIYM He AOCTHran 3apHAHOro 
ycTpoiicTBa. 

PE3YJibTATbl H3MEPEHHH 

Pucy111<u 6-9 AeM0HcTpHpy10T KaqecTBo pa60Tb1 qiopMH· 
~0BaTeJIH cneKTpOMeTpH'ieCKHX HMilYJihCOB H cxeMbl HCKJIJO• 
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Puc. 7. CneKmp X-11y'leu · Mn 011.11 u11me'11cue11ocmu 
2-10 4 UMh/c ~e3 ucno11b_3oeaHu.11 u11cneKmopa 11a110JtCe11uu. 

qeHHH Hano:>KeHHH. l13MepeHHH npoao,Aunnch c'npe~ycunu· 
TeneM, HMeIOl:.LtHM pe3HCTHBHYIO o6paTHYIO CBH3h .Me)l(,Ay 

3apH,AoqyacTBHTenhHOH H BTopoH ceKuHeH npe,AycunHTenH 
BBO,AHnOCh ,AHcpcpepeHUHpOBaHHe ·c IlOCTOHHHOH apeMeHH 
50 MKC H c KoMneHcauHeH non10ca HyneM. 

Y cHnHTenh co6HpancH H3 6noKoB ycHnHTenH YCT • 3. 
CBH3H Me:>KAY KaCKa,AaMH ycHnHTenH ranhBaHHlfeCKHe. ,lJ,nH 
CTa6HnH3aUHH BhlXO,AHoro ypoBHH ycunHTenH no IlOCTOHHHO· 
MY TOKY ucnonh30Banach cxeMa CTa6unH3aUHH BhIX0,AHOrO 
ypOBHH, npHHUHil ,AeHCTBHH KOTOPOH H3nO:>KeH Bhlllle. OcHoB· 
Hoe ,AHcpcpepeHI.{HpoaaHue c K0MneHcauneH non10ca uyneM 
ocyiuecTaneHo Ha axo,Ae ycunnTenH. CneKTpoMeTpuqecKHH 
curHan qeThipexKpa THO HHTerpHpoBancH aKTHBHhlMH HHTe • 
rpupyIOII.{HMH KaCKa,AaMH / 9 / H 0,AHOKpaTHO • nacCHBHOH HH· 
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Puc. 8. Cne1<mp X -Ay•1eii Mn 0/111 u11me11cwmocmu 
2-10 4 UMn/c c ucno/lb30tWHUeM u11cne1<mopa 11aAoJ1Ce11uii. 

TerpHpyIOIJ.{eii: 11,enbIO. ,[(ITHTeITbHOCTh nepe)J.Hero qJpOHTa 

cneKTPOMeTpHqecKoro HMTIYIThCa COCTaBmma 13 MKC, )J.ITH­

TeITbHOCTh cna.na - 15 MKC. 
Ha puc. 6 IipHae.neHhI cneKTphl X -nyqeii_ K- cepHH 

Mn /HCTOqHHK 55Fe/ )).ITH pa3HhIX HHTeHCHBHOCTeii. Yxy.n­

rneHHe pa3perneHHH COCTaBITHeT 20o/o npH H3MeHeHHH HHTeH­

CHBHOCTH OT 50 UMn/c )J.0 2 -10 4 UMn/c. CMell{eHHH MaK­

CHMYMOB aMTIITHTY.IJ.HOro pacnpe.neITeHHH npaKTHqecKH He 

TIPOHCXO)J.HT. Ha puc. 7 npHBe)J.eH cneKTp peHTreHOBCKOro 

H3ITy•1eHHH Mn )).ITH HHTeHCHBHOCTH 2 -10 4 UMn/c C npu­

MeHeHHeM TOIThKO qiopMHpoaaTeJIH cneK;rpoM_eTpHqecKHX HM­

nyIThCOB 6e3 cxeMbl HHCTieKTOpa uaJIO)KeHHH. Ha puc. 8 
npe.ncTaBITeH cneKTp, CHHThIH B TeX )Ke yCJIOBHHX, HO C 

npHMeHeHHeM cxeMbl HHCTieKTOpa uaITO)KeHHH, H cneKTp 
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Puc. 9. 3aeucuMoCmb u11me11cue11ocmu 11a eblxooe ¢opMupo­
eameA11 om exoo11ou u11me11cue11ocmu. CxeMa U3Mepe11u11 
coomeemcmeyem puc. 5. 

)J.ITJI Tex )Ke YCITOBHH, HO npu HHTeHCHBHOCTH 50 UMn/c. 
Ha cneKTpe puc. 8 )J.ITJI HHTeHCHBHOCTH 2 .10 4 UMn/c 
oTqeT ITHBO HafiJIIO)J.aIOTCJI TIHKH HCTHHHO )J.BOHHhIX 'H TPOHHhlX 

HaITO)KeHHH. YpoaeHi. qJOH_a Me)K.IJ.Y HeHaJIO)KeHHhIMH TIHKaMH 

H TIHKaMH )J.BOHHhlX HaITO)KeHHH, a TaK)Ke Me)K.IJ.Y TIHKaMH 

HaITO)KeHHH YMeHhlIIaeTCJI Ha )).Ba TIOPH.D.Ka. 

Ha puc. 9 TIPHBO)J.HTCJI 3aBHCHMOCTh HHTeHCHBHOCTH Ha 

BhIXO)J.e qJOPMHpoaaTeITJI cneKTpoMeTpuqecKHX HMTIYIThCOB 

OT BXO)J.HOH HHTeHCHBHOCTH C TIPHMeHeHHeM HHCTieKTopa 
HaITO)KeHHii. 

PeJyJibTaTbl H3MepeHHH xapaKTepHCTHK YCTPOHCTBa 

TIOKa3hIBaIOT, qTo OHO IlO3BOITJleT peaITH3OBaTb pa3perneHHe 

cneKTpoMeTpa Ha HHTeHCHBHOCTJIX .IJ;O 2 · 10 4 r11. YcT­

POHCTBO OTBeqaeT Tpe6oaaHHJIM, TIOCTaBITeHHhIM a HaqaITe 
pafiOThl. 

Yxy.nrneHHe pa3perneHHJI Ofi'hHCHJleTCJI HeBO3MO)KHOCThlO 

TO'IHOH KOMTieHCall,HH cna.na HMTIYIThCa Ha BhlXO)J.e nepaoii 

ceKll,HH npe.nycHJIHTemi: H3 - 3a HCTIOITh3OBaHHJI B Heii pe-

3UCTHBHOH o6paTHOH CBH3H. 
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YcTpOHCTBO npe~Ha3HaqeHo nnx cneKTPOMeTpa CHM­

~ynLCHOH CBeTOBOH o6paTHOH CBH3hl0, B KOTOPOM Tpyn­

HOCTH, CBH3cfHHLie C KOMileHca:u;HeH cna,D,a HMnynLca nepBOH 

ceKIJ;HH npe,D,yCHnHTenx, npaKTHqecKH OTCyTCTBYIOT' H 

yxy,D,UieHne•pa3peUieHHH n3-3a H3MeHeHHH HHTeHCHBHOCTH 

,D,Oil)KHO 6LITb 3aMeTHO MeHbllIHM, qeM yxy,D,UieHHe, Ha6nro­

,D,aeMoe Ha puc. 6. 
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