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3neKTpOili!K8 pei!TrCHOBCKOrO cneKTpoMeTp8 C HMnynbCHOll 

CBeTOBOll o6p8THOll CBH3biD 

npHBeoei!O MeKTpOHHKB penTreHOBCKOrO cneKTpOMeTp8 C HMnynbCHOll 

CBeTOBOI! o6paTllon CBH3bro. nooro6no paCCMOTpCHbl npHHUHnuanbHbie CXeMbl 

6nOKOBo npel!CTSBneHbl pe3ynbTilTbl, nOK83b!BlliDII!He KB'teCTBO pa60Tbl sneKTpO 

HHKH npH paanH'tHOll 'tBCTOTe CnCl!OB8HHll BXOlll!b!X CHrHSnOBo 

Pa60T8 DbtnOnHeHa B na6op8TOpHH lloepHb!X peaKuHI! OHHH. 

Cool5W8HH8 06'beOHKeHHOrO HHCTHTyTa SIOepHbiX HCCnellOB8HHII. D.y6Ha I 978 

Zubel"eva A.M. et al. 

Electroniques of X-Ray Spectrometer with 
a Pulse Light Feed back 

13 - 11731 

Electroniques of x-ray spectrome>ter with a pulse light feed
back Is presented. Electric circuits of nny blocks are considered 
In detail. The results are given that illustrate the quality of elect
ronics operation at different frequency of input pulses. 

The investigation has been performed at the Laboratory 
Nuclear Physics, JINR. 

Communication of the Joint Institute for Nucleor Reseorch. Oubno 1978 

C) 1978 06•tlllHNtiHHMft 111/CTHryt' SllltlpHblX. HCCIZtlllOBaHRJt /Jy6Ha 

BBEllEHI1E 

B cneKTpoMeTpax peHTreHoBcKoro Hanyqemr~ c HMnynbc
Hofi CBeTOBOfi o6paTHOH CBfl3biO OCHOBHhiM HCTO'iHHKOM 
wyMa >IBnBeTcB wyM KaHana nonesoro TpaH3HCTopa. ITocne
aosaTenhHhrif TennoBor1 wyM KaHana yMeHbWaJOT yBenH'ieHH

eM nocTOBHHhiX BpeMeHH ¢opMHpoBaHHB B ycHnHTene. OnTH

MyM paapellieHHfl COOTBeTCTByeT JlnHTenbHOCTH .c!fJopMHpO

BaHHOro HMnynbCa B )leC>ITKH H )la*e COTHH MHKpOCeKyHa. 

BpeM>I HapacTaHHB npH6nuauTenhHO paBHo BpeMeHH cnaaa 
HMnynhca. 

Eonhwag anHTenbHOCTb HMnynhCOB npHBOilHT K cocTo>I

HHJO BhlCOKOfi HHTeHCHBHOCTH CneaoBaHHfl CHrHanoB B ycH

nHTene, Ha'iHHaB CO Cpe)lHHX 'iaCTOT B HeCKOnhKO KHnorepu, 

H O'ieHb 'iaCTO HCKnJO'iaeT llp>IMOe npHMeHeHHe npeo6pa30-

BaTenefi aMnnHTyaa-KO)l 1 TaK KaK 6onblliHHCTBO H3 HHX H3-

Mep>IIOT HMnynhCbl C nepeaHHMH lj:JpoHTaMH, He npeBbilliaJO

lliHMH HecKonhKHX MHKpoceKyHa. ITepenaa Hanp>I*eHHB Ha 
Bh!XO)le npeaycHnHTeng C HMnynhCHOfi CBeTOBOfi o6paTHOfi 

CB>I3bl0 npH ero BOCCT8HOBneHHH npeBb!lli8eT aMnnHTYilY 

OilHHO'iHOll CTY neHbKH Hanp>I*eHHB, Bb!3b!BaeMOH lj:JoTOHaMH 

peHTreHoBcKoro Hany'ieHH>I, B 100-1000 paa. ITpu BoccTa

HoBneHHH B ycHnHTene B03HHKaeT neperpy*aJOwHfi HMnynhc, 

non>IpHOCTb KOTOporo llpOTHBOllOnO*Ha llOn>IpHOCTH HMnynh
COB, Bbl3biB8eMb!X peHTreHOBCKHM H3ny'ieHHeM. 

4To6hl peanuaoBaTb paapemeHue cneKTpoMeTpa, Heo6xo
ilHMo: clj:JopMHpOB8Tb BbiXOJlHOfi HMnynhC ClleKTpOMeTpa, H3-
Mep>IeMb!H aHanH38TOpoM; llpHHBTb Mepb! 1 yMeHblli810lliHe 

C)lBHr H ywupeHHe llHKOB 8MllnHTYilHOrO pacnpeaeneHHB 
llpll 6onhWOfi HHTeHCHBHOCTHi HCKnJO'iHTb HMnynhCbi CBMO-
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Hano~eHHI; 3a6nOKHpOB8Tb ycrrnrrTenbHhll TpaKT Ha BpeMH 

BOCCTaHOBneHHH rrpeaycrrnHTenH. 

Hrr~e rrprrBeaeHhl cxeMHhle peweHHH sneKTpOHHhlX 6noKoB, 

B KOTOphlX caenaHa ITOIThlTKa pa3p8WHTb ITOCTaBneHHhle 38-

llB~H. 

DPEilYCMflMTEflb M YCMflMTEflb 

DprrHurrrrrranbHaH cxeMa rrpeuycrrnrrTenH rrao6pa~eHa Ha 

p rr c. I. OcHoBy BXOUHoro ~yBCTBHTenbHoro K aapHay Kac

Kaaa COCTaBnHeT KaCKOUHaH napa rroneBDI'O TpaH3HCTOpa 

( 2N4416 ) c 6rrrronHpHbiM TpaH3HCTOpoM. KpHCTann rrone

Boro TpaH3HCTopa rrepecTaBneH B crreuHanbHO HaroToBneH

HhlA KOprryc H3 HHTpHUa 6opa. B 9TOM ~e Koprryce MDHTH

pyeTCH CB8TOBDI llHOll. KoHCTpyKUHH orrpaBKH, B DCHOBHOM, 
11f 

ITDBTDpHeT KOHCTpyKUIHO, ITpHB8ll8HHYIO paHee B pa6oTe' ' 

YcHnHTenb (pH C. 2) COCTOHT H3 Tpex aHanorH~HbiX 
KBCKallOB, BbiiTOnHeHHbiX ITO cxeMaM pa60Tb/2!. DepBbiH H 

BTOpOH KaCKallhl DllHHaKDBhl, HM810T ITDn8Bhl8 TpBH3HCTDphl 

Ha BXDll8 H Kos¢¢rruHeHT ycrrneHHH 6e3 o6paTHOH CBH3H 

DKDnO 5 ·10 3 • TpeTHH KBCK8ll OTnH~aeTCH BKnJOLJ8HHeM Ha 

BXOll rraphl 6HITDnHpHhlX TpaH3HCTOpOB, H ero Koa¢¢rruHeHT 

ycrrneHHH oKono 10 5 • YpoBeHb BhlXDllHoro HarrpH~eHHH 
TpeTbero K8CK8lla CTa6HnH3HpyeTCH CX8MOH CTa6HnH38UHH 

ypDBHH, KOTDp8H HBnHeTCH YCOB8pW8HCTBDB8HH8M CX8Mbi/3/ 

ITpHM8HHTenbHD K OllHOITOnHpHbiM BbiXOllHbiM CHI'HanaM. 

¢opMHpOB8HH8 HMITynbCB OCyWeCTBnHeTCH llBYMH BKTHB

HbiMH rr rraccHBHbiMH RC- ¢rrnbTpaMH c rrocTDHHHDI1 BpeMe

HH 8 MKC. DepexoaHaH xapaKTeprrcTHKa ycHnHTenH He HMe

eT Bhl6pOCDB o6paTHOI'D 3HBK8, ~TO cyWeCTB8HHD UnH HDp

M8nbHDH pa6oThl cxeMhl cTa6rrnrraaurrH BhlXDUHoro ypoBHH. 

ilnHTenbHDCTb c¢opMHpDB8HHDI'D HMITynbCa HB ypDBHe 10% 
DT M8KCHM8nbHDH 8MITnHTyllhl CDCT8BnHeT 34 MKC, Ha ypDB

He J% 68 MKC. 

Koa¢¢rrurreHT ycrrneHHH H3MeHHeTCH B 9 paa KHDITDLJHbiM 

rrepeKnJOLJaTeneM rr renrrrroToM, pacrrono~eHHbiMH Ha nrrue

BDH rraHenrr 6noKa. ilrrarraaoH ycrrneHHH Mo~eT 6hlTb nerKo 
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H3M8H8H COOTB8TCTBYIOlllHM noa6opOM p83HCTOpOB llpH 
pa6oTe c KOHKpeTHbiM npeaycHnHTeneM, B aaHHoli pa6oTe 
ycHneHHe perynHpyeTcH a npeaenax 85-765, 

3aUIHT8 YCHnHT8nH Ha Bp8MH HMITynhCa BOCCT8HOBn8HH'l/ 

ocymecTBnHeTcH TpaH3HCTOpHbiMH KniO~aMH, EnoKnpyeTCH 

axoa ycnnnTenH If axoa cxeMhl cTa6HnH38UHH BhlxoaHoro 

ypoBHH, HarrpH*eHne H8Cbill18HHH KniO~eli cocTaBnHeT aenn
~HHY 1-2 MB, TaK ~To ycnnnTenb He rreperpy*aeTCH, Eno

KHpoBKa BXOaa CHHXpOHH8 C HMITynbCOM BOCCT8HOBn8HHH 

rrpeayclfnHT8nH, 8 anHT8nhHOCTb 6nOKHpOBKH CX8Mbl CT86H

nlf38UHH YB8nH~8H8 H8 Bp8MH OKOH~BHHH rrepexoaHbiX rrpo
U8CCOB ( -100 MKC) OT 6nOKHpOBKH BXOaa, 

B 6noKe ocymecTaneHa aorronHHTenhHaH cTa6nnn3aUHH 
HCTO~HHKOB ITHT8HHH, noTpe6nH8Mhlfi TOK OT HCTO~HHK8 

+27 B cocTaBnHeT 80 MA, oT ncTot.IHHKa -27 B - 60 MA. 

CxeMa pa6oTocrroco6Ha rrpn H3MeHeHJIH HarrpH*8HHH ncTo~
HHKOB ITHT8HHH HB ± 20%, 

YCTPOHCTBO ¢0PMYJPOBAHllH Yl OTEOPA 
CYlfHAJIOB 

BhlXOaHaH ~aCTb CIT8KTpOM8Tpa COCTOHT H3 ycTpOACTBa 

cpopMHpOB8HHH If OT6opa CHrHanoB 1 KOTOpoe ¢opMHpyeT HM

rrynbC anH aHann3aTopa If ncKniO~aeT HMrrynhChl caMoHano

*eHnli, B03HHK8IOUIH8 rrpH BhlCOKOM HHT8HCHBHOCTH CT8THCTH
~8CKH cneayiOUIHX C06b!Tifll, 

Oco6eHHOCTH cxeMHhlX peweHnA aToro ycTpoAcTaa rroa

po6Ho H3nD*8Hhl B paHee orry6nnKoBaHHoli pa6oTe 141, Hn*e 

paCCM8TpHB8IOTCH llpHHUHITHanbHhl8 CX8Mhl If OCHOBHhl8 y3nhl 
4JopMHpOBaTenH If HHCIT8KTOpa Han0*8Hifll, 

Ha pH c. 3, 4 rrpnaeaeHbi cooTBeTCTB8HHo 6noK-cxeMa 
If ITpHHUHITHanbH8H CX8M8 ¢opMHpOB8T8nH, 

npn pa6oTe ¢opMHpOBaTenH B CIT8KTpOM8Tpe C OCHOBHb!M 
ycnnnTeneM, rrpeacTaaneHHbiM Bbiwe, o6ecrre~naaeTcH ranb

BaHH~ecKaH CBH3h c axoaoM ¢opMHpoaaTenH, YcnneHHhlli H 

c¢opMHpOB8HHhlll OCHOBHhlM YCHnHTeneM HMrrynhC OTpHU8T8nb
HOH rronHpHOCTH rrocTyrraeT Ha axoa rroporoaoro ycnnnTenH 

7 



BnoKu poSKo 

---------1 
I 
11oR, 

I 
I 

: ':X:, py I 
L----------J 

P n c. 3. EnoK-cxeMa cpopMnpoaaTemi crreKTpoMeTpll'IeCKHX 
HMITynhCOB. nY - rroporOBb!H ycnnnTenh, 3Y - 38p51JlHOe 
ycTpoficTBo, PY - pa3p51JlHDe ycTpoficTBD, PT - pa3pHJlHbii1 
TpaH3llCTOp, nH - ITOBTOp:HTenh H8ITpSDKeHH51, HOK 1, HOK 2 -

HOpManhHD DTKpb!Tb!e Kn8IT8Hbl 1 Olln - DllHOBHOpaTop IT8M51-
Tll, nYJB - HOpM8nhHD 38Kpb!Tb!e nnHefiHbie HMrrynbCHble 

aopoTa, BY - BbiXDilHDfi ycnnnTenhHbiH KacKan. 

nY 17 ~ co6paHHDrD Ha llHTerpanhHOH cxeMe YICt. YpoBeHh 
nncKpHMHHaunn rroporoaoro ycnnnTenH ycTaHaanHaaeTCH 
rennrroToM a rrpenenax oT 0 no 1 B. nono•nTenhHhlfi HM
rrynhc c Bhixona nY rrocTyrraeT aerrocpencTBeHHD aa 3apHil
aoe ycTpoficTBO 3Y (To -T7 )

181
, ll DllHOBpeMeHHD - H8 

pa3p511lHoe ycTpoficTBD PY (HC2 ,T8 ) (pnc. 4). Bxonaoi1: 
:HMrrynhc 3Y, ycHneHHbifi HC2 (Kyc=1,2) n cMemeHHbiH 

( H8 30 MB) HH*e ypoBH51 3eMnH, ITOJlBeTC51 B HCTOK rrone

BOrD Tp8H3llCTOpa T8. no :HCTeqeHH:H BpeMeHH IT8M51Tll :HC
XOilHD 3aKpb!TbiH rroneaofi TpaH3HCTop T 8 oTKpbiBaeTcH, II 
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aaqnaaeTcg pa3pgn 3arroMHHaromeH ~MKOCTH, cnengmnH 3a 
nMrrynbcoM B ncToKe T 8 • 

Korna aa sxon ~opMnpoBaTeng rrpnxonnT crreKTpoMeTpH
qecKHH HMrrynbC 1 TO B MOM8HT ITpOXO}!{Jl8HHg BeprnHHbl H8 
Bbxxone 3Y ( 3T 9 ) rrogsngeTcg nornqecKHH nMrrynbc. flo
cnenHHH CBOHM rrepeUHHM ~pOHTOM 38ITYCK88T OUHOBH6paTOp 
ITaMgTH Ollfl, 38.ll8IDUlHH BpeMg ITBM5ITH 38ITOMHH8IDill8H eM
KOCTH H BpeM>I OTKpb!B8HH5I nnHeHHb!X BOpOT T 13.14 , I1C8 • 
3ToT }!{e onaosn6paTop 6noKnpyeT HOK 2 , sanep}!{HBa>I pa3-
p>In 3arroMHHaromeH eMKOCTH. Pa3pgn rrocnenHeH nponcxonnT 
qepe3 noneBOH Tp8H3HCTOp T 8 , KOTOphlH OTKphlBaeTC5I TOnb
KO rrocne OKOHqaHH5I BpeMeHH ITaMgTH H AnHTCH AD TeX nop, 
ITOK8 H8ITpH}!{eHHe H8 eMKOCTH He CT8HeT 6onee OTpHU8Tenb
HbiM, qeM H8 BXO.lle 3Y. B 8TOT MOMeHT norH'I8CKHH HM.., 
rrynbC 3Y rrpeKpamaeTcg, H 3Y nepe6paChlB8eTC5I B HCXO.ll
HOe cocTo>IHne. CxeMa roToBa K cnenyromeMy sosneHCTBnro. 

CrreKTpoMeTpnqecKHH HMrrynbc c rrnocKOH seprnnaoH 
(c 38ITOMHH8IDilleH eMKOCTH) ITOCnenoBaTenbHO ITOCTyrraeT 
aa ycnnnTenb-ITOBTopnTenb aanpg}!{eHHH flH ( I1C 3 , T10 ) , 
nnHeHHbie BOpOT8 nMB ( T13-14 ,I1C 8) H Bb!XOUHOH ycHnH
TenbHbiH KacKan BY ( I1C 9 , T1 5 - T 17 ) • Bee nepeqncneHHbie 
ysnbi Me}!{ny co6oH CB>I38Hbi ranbBaHH'IeCKH. YcnnHTenb
rroBTOpHTenb flH co6paH aa OY c rroneBbiMH TpaasncTopa
MH aa sxone. 

TeMrrepaTypHaH aecTa6nnbHOCTb ncxonaoro sxonaoro 
ypoBHH nHHeHHhlX BopoT orrpenenHeTCH TeMnepaTypHOH He
CT86IrnbHOCTbiD I1C3 H rroneBbiX Tp8H3HCTOpOB 3Y. I13Mepe
HHH, rrpoBe,lleHHbie H8MH 0 ITOK838nH, 'ITO OCHOBHOH BKnan 
B HeCT86HnbHOCTb BHOCHT noneBhle Tp8H3HCTOphl HB BXO,lle 
3Y. HecTa6HnbHOCTb, H3MepeHH8H H8 BXO.lle BOpOT, COCT8B
ngeT 500 MKB/ OC. 

Ha pnc. 5,6 npnseneHhl 6noK-cxeMa H rrpnaunrrnanbHaH 
cxeMa nacrreKTopa aano}!{eHHH. I1Mrrynbc npenycnnnTenH 
AB8}!{Jlhl UH~~epeHUHpyeTC5I HB BXO.lle CXeMhl H rronaeTCH 
aa sxon 6hlcTporo ycnnnTenH. BhlcTphlH ycnnnTenb rrpen
cTaBnHeT C060H .llB8 HUeHTH'IHhlX ranbB8HH'IeCKH CBH38HHhlX 
Me}!{ny co6oH KacKana Y. Ka}!{JlhlH ycnnnTenbHhlH KacKan 

10 

I. 
\1 

I 

c QbiX 3Y (llor:) 

P n c. 5. BnoK-cxeMa HHcneKTopa aano}!{eHHH. BY¢ - 6biCT
pbiH ycHnHTenb ~OpMHpOB8Tenb C UBOHHbiM AH~~epeHUHpOB8-
HHeM aa sxo.ne, Till - Tpnrrep lliMHTTa, ¢H - ~bpMHposa

Tenb aaqana cneKTpoMeTpnqecKnx HMrrynbCOB, OflT - onHo
sn6paTop rrponnesaromerocg THrra, TH - Tpnrrep aano}!{eHHH, 
Olll1 - onHoBn6paTop nn>I nannKaunn. 

co6paH no cxeMe, rrpenno}!{eHHDH B pa6oTe 151 c ncrronb30Ba
HHeM B KB'IeCTBe .llH~~epeHUH8nbHOrO K8CK8.ll8 HHTerpanb
HbiX cxeM. AMrrnnTy.na BbiXonaoro HMrrynbca perynnpyeTc>I 
noTeHunoMeTpoM, BbiBeneHHbiM aa nnuesyro rraaenb c aan
ITHCbiD "nopor". BhlXOAHDH ypoBeHb ycnnnTenH cTa6nnnsn
pyeTcH uerrhro oTpnuaTenbHOH o6paTHOH csgsn, conep}i{ameH 
orrepaunoHHhlH ycnnnTenb c nn~~epeHunanbHhlMll sxo.naMn, 
H HHTerpHpyromyro uerrb C 6onbillOH ITOCT05IHHOH BpeMeHH. 
BpeMeHHaH rrpHB>I3Ka K aaqany crreKTpoMeTpnqecKoro HM
rrynbca ocymecrsngeTcg TpnrrepoM lliMHTTa "Y". llnnTenb
HDCTb BbiXO.llHDrO HMITynbC8 TpHrrepa lliMHTT8 38BHCHT OT 
8MITnllTY.llhl H OT ypOBHH ITopora. flepe,llHllM ~pOHTOM 8TOrO 
nMrrynbca sarrycKaeTcg ~opMnpoBaTenb ¢H ( I1C A), ~HKcn
pyrornHH aaqano Ka}!{noro crreKTpoMeTpnqecKoro nMrrynbca. 
llnHTenbHOCTb BbiXO.llHOrO HMITynbC8 ~OpMHpOB8Ten5I p8BH8 
0,3 MKC. B KB'IeCTBe ~OpMHpOB8Ten>I HCITOnbsyeTcg O.llHO
BH6paTop/61,cpa6aThlB8IDillHH oT rrono}!{HTenbHoro rreperrana 
sxonHoro cnraana. 
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3anan~ ~poHT HMrryn&ca "~opMHpoaaTenH aaqana" rrpn

aonnT B ne~CTBHe ( OTIT) -ODHOBH6paTop ITpDDI18B810lli8I'OCH 
THrra - VIC B, KOTOpbiH ~opMHpyeT HMrryn&c, cooTBeTCTByiO

mnfi apeMeHH aapacTaHHH crreKTpoMeTpnqecKoro HMrryn&ca, 

ITOCTyiT810lli8I'O HB BXOD ~OpMHpOB8T811H (c 3anep~KOH, paB

HO~ Di1HT811bHOCTH HMITYI1bC8 ¢H) • TiepeKI110'I8T8118M eMKOC

Te~ [J2 1BbiB8D8HHbiM H8 11HU8BYIO IT8H811b 1 MO~HO Bb!6p8Tb 

Di1HT811bHOCTb HMITYi1bC8 ODHDBH6paTopa O[JT, COOTB8TCT

BYIOlliYIO BpeMeHH HapaCTBHHH ~pOHT8 ODHHoqaoro CIT8KTpO

M8TpHqeCKOI'O HMrryn&ca. OTIT pa6oTaeT TBKIIM o6pa3oM, 

qTo 8C11ll BO BpeMH H8p8CT8HllH BXODHOI'O CIII'H8118 1 llDYrne

I'O aa ~opMHpoaaTen&, rrpiineT "cnenyiOmnfi", To c 8Toro 
MOM8HT8 O[JT rrpODI1HT CBOIO DniiT811bHOCTb H8 BenHqfiHY 

Di1llT811bHOCTll 1 y CT8HOB118HHOH rrepeKJ110qaTel1eM TI2 • 

TioCKOI1bKY "cnenyiOrnHfi" llMITYi1bC Mo~eT rrpHHTH He 

T011bKO BO BpeMH HapaCT8HllH CIT8KTpoMeTpiiqeCKOI'O llM

ITYI1bC81 HO H BO BpeMH ero crrana, TO Heo6XODHMO HM8Tb 

rronay10 annTen&HoCTb crreKTpoMeTpnqecKoro HMrryn&ca. 
3To ocymecTBnHeTCH B cxeMe VIII VI (VIC E), aa KoTopyiO, 

C ODHO~ CTOpOHbl, rronaeTCH llMITYi1bC C OTIT, a C npyroii:, 
qepe3 aaernHIIH pa3beM, - noruqecKH~ HMrryn&c c 38pHnHo

pa3pHnaoro ycTpo~cTBa ~opMHpoBaTenH. VIMrryn&c, cooTBeT

CTByiOrnH~ ITOI1HOH Di1llT811bHOCTll CIT8KTpOM8TpHqeCKOI'O H 

HMITYi1bC "~opMHpOB8T811H aaqana" ITODBIOTCH HB BXODhl 
Tpnrrepa aano~eanit TH (VIC C), KoTopbrit cpa6aTbrBaeT 

oT Ka~noro HMrryn&ca, uaqnaaH co BToporo, H oTrrycKaeT 

B TOT MOM8HT1 Korna 3BK8HqllB88TCH 110I'llqecKHH llMITYI1bC 

3PY. VIMeeTcH HHDHKBUHH aano~eanfi. 

PE3YJibTAT~ H3MEPEHVIA 

P II c. 7-9 neMoHCTpHpyiOT pa6oTy crreKTpoMeTpa rrpii 

Bb!CDKOH llHT8HCllBHOCTll Ci18DOB8Hll51 C06biTHH. nniiT811b

HOCTb CIT8KTpoMeTpiiqeCKOI'O HMITyi1bC8 ITO OCHOBBHIIIO HB 

ypoBHe 1% COCT8Bi1518T 68 MKC. 
Ha p n c. 7 rrpnaeneHbi crreKTpbr X -nyqeit K,..cepiiH Mn 

( IICToqHIIK 55 Fe ) nnH pa3HbiX IIHTeHCIIBHOCTeit. Pa3perneaiie 

yxynrnaeTC51 Ha 35% ITpll ll3M8H8Hllll llHT8HCIIBHOCTll OT 
300 IIMIT/C DO l, 1•10 4 HMIT/C, 8 CM8lli8Hll8 ITIIK8 COCT8BI151-

eT (0,2 - 0,3)%. nnH HHTeHCHBHOCTll 2•10 4 IIMIT/c pa3pe

lli8Hll8 yxynrnaeTCH HB 55%, H CDBIIr ITIIK8 COCT8Bi1518T y~e 
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1, 7%. Haao HM8Tb B BHDY 1 LJTO anH HHT8HCHBHOCTH 2• 
·10 4

nMn/c cpeaHHH nepnoa cneaoBaHHH HMnynhCOB MeHbrne 

anHTenbHOCTH HMnynbca. 

Ha pH c. 8 H3o6pa)I{8Hbi cneKTpbi 1 nonyqeHHbie c HCTOLJ

HHKOM 
55 Fe, anH HHTeHCHBHOCTH 1,05•104 HMnlc. BepxHHil 

Cll8KTp 6e3 CX8Mb! 1 HCKniOLJ8IOIUHH H8n0)1{8HIIH 1 H Hli)I{HHH 

cneKTp c HHcneKTopoM Hano)l{eHntl. CpaBHeHne cneKTpoB 

D8MOHCTpHpyeT 1 LJTO.LJ8CTHLJHO H8n0)1{8HHhl8 HMrrynbChl s¢

¢eKTliBHO liCKniOqaiOTC H, 
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H 6e3 Hero. 
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Ha pHC, 9 DpHBBABH8 38BHCHMOCTh HHTBHCHBHOCTH H8 
BhlXOAB ¢opMHpOB8TBnB CITBKTpOMBTpHqeCKHX HMITynhCOB 
OT BXOAHOR HHTBHCHBHOCTH, 
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8XOIJWOSI Ul-lmeHcufiHOCmb UM')/c 

pH C, 9, 3aBHCHMOCTh HHTBHCHBHOCTH H8 BbiXDAB ¢opMH

pOB8TenB OT BXOAHOH HHTBHCHBHOCTH, KpHB8B AnB r q;opM.= 
= 4 MKC B3BT8 H3 pa60Tbl /1/. 

Ha rrpeacTaBneHHhlX xapaKTepHCTHK BHAHD, qTo rronHaB 
HHTBHCHBHOCTh B CITBKTpOMBTpHqBCKOM TpaKTB anB OTMB
qeHHOH ¢opMhl cHrHana B ycHnHTene ae aon*Ha rrpeBhlWaTh 
104 HMIT/C, llnB 6onee BhlCOKOH HHTBHCHBHOCTH pB3KO B03-
paCT8BT MBpTBOB BpBMB H3-38 H8n0*8HHH 1 yBenHqHB8BTCB 
CMBWBHHB ITHK8 H yxyawaeTCB paapeWBHHB, 
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