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1. BBEllEHHE 

COBpeMeHH~e cneKTpOMeTp~ 3aAepmaHH~X cOBnaAeHH~ cy5HaHoce
KyHAHoro AHana30Ha OCHOBaH~ Ha C~HHTHnnR~HOHH~X AeTeKTopax C 
5~cTpoAe~cTBY~~HMH 3neKTpOHH~MH ~OToYMHomHTenRMH 1~3Y/, 4a~e 

Bcero XP2020, RCA8850, C31024/ 1/ . B C04eTaHHH C He50nbwHMH 
IJ' 

{ 

. ~ 

-- .---- ---- ---- --- --- -,---r' 

nnaCTH4eCKHMH C~HHTHnnRTopaMH THna NEllI HnH HOB~MH HeopraHH
4eCKHMH C~HHTH~nRTopaMH BaF2 OHH n03BonR~T nony4aTb, HanpH
Mep, npH perHcTpa~H~ ~-KBaHTOB 60Co BpeMeHH~e pa3peweHHR 
2To ~ 100 nc 0 

B HacToR~e~ pafore noencr aaneau pe ayns r aru HcnblTaHH~ ape 
MeHHoro cneKTpOMeTpa ~-~ cOBnaAeHH~, B KOTOPOM npHMeHR~TCR HO
B~e OTe4eCTBeHH~e ~oT03neKTpoHH~e YMHomHTenH Ha 5a3e MHKpOKa
HanbH~X nnaCTHH ~3Y-165/2/. npoBoAHTCR cpaBHeHHe xap~~Tep~cTHK 
3Toro cneKTpOMeTpa C xapaKTepHCTHKaMH, nonY4eHH~MH npH Hcnohb
30BaHHH. TpaAH~HOHHbIX ~OTOYMHO)f(HTene~ XP2020. 

2. BPEMEHHOA CnEKTPOMETP 

CneKTpOMeTp c05paH no TpaAH~HoHHO~ 5~cTpoMeAneHHo~ cxeMe Ha 
6a3e CTaHAapTH~X 5noKoB POLON H· ORTEC H MHorOKaHanbHoro aHa
nH3aTopa B CTaHAapTe KAMAK, pa50Ta~~ero Ha nHHHH C MHKp03BM 
THna IBM XT. llnR ~OpMHpoBaHHR BpeMeHH~X CHrHanOB Hcnonb30Ba
nHCb CF-AHCKpHMHHaTopbl ORTEC 473A, pa50Ta~~He npH 3~~eKTHB
HO~ ~paK~HH 10%. C05cTBeHHoe 3neKTpOHHoe pa3peweHHe cneKTpo
MeTpa COCTaBnRno 22 nco Bo Bcex H3MepeHHRX OAHH KaHan cooTBeT
CTBOBan 10,7 nco 1l0nroBpeMeHHaR HeCTa5HnbHOCTb - He xy)f(e 15 nc 
3a 8 4. KOHTponbH~e H3MepeHHR BpeMeHHoro pa3peweHHR, B~nonHeH

H~e C Hcnonb30BaHHeM TpaAH~HOHH~X ~3Y XP2020Q H C~HHTHnnRTO
POB NEllI It> 25 x 10 MM/, noxpsrrux oTpama~~e~ xpacxosi NE 560, 
AanH pe3ynbTaT~: al npH YCTaHOBKe 20-npo~eHTH~x 3HepreTH4e
CKHX OK9H Ha Kpa~ KOMnTOHOBCKoro cneKTpa ~-KBaHTOB 60Co 
1-930 K3BI nonHaR WHpHHa Ha nonOBHHe B~COT~ KPHBO~ MrHOBeHH~X 

cOBnaAeHH~ COCTaBnRna 2 TO = 108 nc IpHC. 1I; 61 B 3THX )f(e yc
nOBHRX AnR aHHHrHnR~HoHH~X KBaHTOB 22Na 3Ta eenH4HHa COCTaB
nana 2TO =:= 178 nco 

3TH pe3ynbTaT~ HaxoA~TCR Ha YPOBHe ny4wHx MHPOB~X ~OCTH)f(e

HH~, nonY4eHH~X npH Hcnonb30BaHHH aHOAHoro B~XOAa ~3y/l,3/. 
~; ... . !':,_~...' . .......... ·w.'""!" 't',,,;~,,,
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PHC. I. BpeMeHHoH cneKTp MrHo
~+p...~c 60001000 

+ • BeHHb~ cOBna~eHHH y-nyqeH 60Co,
+ +
 
+ +
 nonyqeHHbrn C $3Y XP202Q.H C~HH

IP2020Q + 0111 
THnnRTopOM NEIll.jloo 

~ 
3.	 XAPAKTEPHCT~K~ $3Y-16510 «, 

fXJ 100 120 140 

Sb-K-Na-Cs-$OTOKaTOA. 
auuiaer 4,5 MM •.... 

C~~HT~nn~~~OHHa~ ronOBKa /pasMepOM ~ 60 x 90 MM/ ~Mena cne
~~anbHW~ KoaKc~anbHW~ aHOAHW~ BWXOA C BonHOBWM conpOT~BneH~eM 

50 OM. CxeMa .Aeri~Ten~ BWCOKoro Hanp~meH~~ nOKasaHa Ha p~C. 2. 
~Mnynbc~ An~ 3HepreT~4ecKoro aHan~sa CH~Man~Cb c C08PoT~BneH~~ 
R2 Ha Bwxo~e BTOPO~ nnaCT~HW. 

PaHee/ 2/ yme OTMe4anaCbnOBwweHHa~ 4YBCTB~TenbHOCTb $3Y-165 
K sarpYSKaM. B HacTo~~e~ pa60Te ~CCneAOBanc~ 3TOT 3$$eKT B sa
8~C~MOCT~ OT asrcoxoro Hanp~meH~~ /yc~neH~H/. An~ aroro npa 
$~KC~pOBaHHoM Hanp~meH~~ onpeAen~nOCb nonomeH~e Kpa~ KOMnTOHos
CKoro cneKTpa y-nY4e~ 60Co /c~~HT~nn~Top NE 111/ np~ ~3MeHeH~H 
sarpYSK~ B npeAenax 1010 3 - 2,5.104 ~Mn/c. PesynbTaTW npeA
CTaBneHW Ha p~c. 3. B~AHO, 4TO np~ ~OH~meH~H Hanp~meH~~ n~T~a 
H~~ /Ha 100 B no'cpaBHeH~~ ~ peKoMeHAyeM~M/ 4YBCTB~TenbHOCTb 
yc~neH~~ K sarpYSKaM CH~maeTC~ ~ CTaHOB~TC~ BnonHe npHeMneMo~. 

OAHaKo TaKoe CH~meH~e Hanp~meH~~ YMeHbwaeT aMnn~TYAY BbIXOAHO
ro c~rHana np~MepHO B nHTb pas. An~ y-KBaHTOB 60Co III C~~HT~n

n~Topa NE 111 OHa COCTaBn~na OKono 0,1 Bo 

An~ 06ecne4eH~~ onT~ManbHWX yc
nOBH~ pa60Tw $OpM~pOBaTen~ aHOA

~ HWX c~rHanOB CTonb M~nwe ~Mnynbcw 
0,2 It 

He06xoA~MO yc~n~Tb np~MepHO B

rE>:. ~ f :'_~~.~.~:d} " /-I 20 pas. HaM~ ~cnonbSOBanc~ 6WCT


pw~ yc~n~Tenb STA410~ $~PMW ESNr!!nm7ll/717/77J/77J I ~~I 

Electronic, 06ecne4~Ba~~~~ BpeM~
 

~\\\\\\\\\\\\\\\\ "",,<ttl! ;Ii 11-1 HapaCTaH~~ ~Mnynbca'~ 1 HC.
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PHC. 2. Cxexa ncnarerra B.bIcoKorq 
HanpR*eHHR ~nR $3Y-I65. R = 

750 KOtvr.3llEPl'E'1'WlECK BHIO.n 
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PHC. 3. 3arpY30qHWe xapaKTepH
,~;==-,-o~,,__,, x~ CTHKH XP2020Q H $3Y-I65: a/ U= 
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-,	 Ha p~c. 3 npeACTaBneHa TaK
me	 sarpYS04Ha~ xapaKTep~CT~Ka 

0.7 $3Y XP2020Q, nonY4eHHa~ np~.~: 
OM ~cnonbSOBaH~~ Tex me C~~HT~n

n~Topa H cneKTpOMeTp~4eCKoro 
..	 u • 

yc~n~Ten~ /POLON 1101/. 04eB~A
O'le!' X 103/ 0 

HO, 4TO no 3TOMy napaMeTpy $3Y 
XP202Q ~BHO npeAn04T~TeneHo 

4.	 BPEMEHHWE XAPAKTEP~CT~K~
 
cnEKTPOMETPA C $3Y-165
 

~ccneAOBaH~~ BpeMeHHWX xapaKTep~CT~K cneKTpOMeTpa npOBOA~
n~Cb B Tex me ycnoB~~X ~ C TeM~ me c~~HT~nn~TopaM~, 4TO ~ B 
cny4ae np~MeHeH~~ XP2020Q. Pasn~4~e saKn~4anOCb n~Wb B TOM, 
4TO BO BpeMeHHWX TpaKTax 6wn~ BKn~4eHW 6wcTpwe yc~n~Ten~. Bw
COKoe Hanp~meH~e nOA6~pan9cb T~K, 4T06w np~ nOBwweH~~ 3arpys
K~ AO - 104 ~Mn/c H3MeHeH~e yc~neH~~ He npeBwwano 20%. 

Ha p~c. 4 npeACTasneHW Kp~Bwe MrHOBeHHWX cOBnaAeH~~ y-KBaH
TOB 60Co ~ aHH~r~n~~~OHHWX KBaHTOB 22Na, ~SMepeHHwe np~ sarpys
Ke B KamAoM TpaKTe OKono 5.10 3 ~Mn/c. ~X W~P~HW Ha nonyBwcoTe 
COCTaBn~~T 2 ~O = 152 nc ~ 235 nc COOTBeTCTBeHHO. nOBwweH~e sa
rpY3K~ AO 2.104 ~Mn/c np~BOAHT K YXYAweH~~ 3T~X sHa4eH~~ Ha 
~ 10%. 

HeTpYAHO B~AeTb, 4TO np~ npo
4~X paBHWX cneKTpOMeTpycnoB~~X 

C $3Y-165 ~MeeT HeCKonbKO XYAw~e 

BpeMeHHwe xapaKTep~cT~K~, 4eM-r-----III-------------, 
cneKTpOMeTp C XP2020Q. 3TO CB~2~~~DO ~~DIJ1000 

: + saHO, KaK yme OTMe4anOCb B pa60
\g.UaB:1- Ui all i Tax/2,4,5/, C n04T~ BABoe MeHb
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PHC. 5. CneKTp 3aAep~aHHb~ COB PHC. 6. BpeMH ~H3HH n03HTpO
nageHHH ~-ny~eH npH 0-pacnaAe HOB B MeAH. HCTO~HHK n03HTpO
207Bi /6E/E = 30%/. HOB 22Na, CTapT -~-~Y~H 

1274 K3B,cTorr - ~-nY~H 

51i K3B, 6E/E = 30%. 

TOKaToAoB M~KpOKaHanbH~X ~3Y no cpaBHeH~~ c 6~CTP~M~ TpaA~~~OH

H~M~ $3Y. TeM He MeHee AocT~rHYToe BpeMeHHoe paapeweH~e noaBo
n~eT ~aY4aTb BpeMeHH~e npo~ecc~ B A~anaaoHe BpeMeH nop~AKa 

100 nco 
B Ka4eCTBe np~Mepa HaM~ ~aMepeH~ BpeMR m~aH~ YPOBH~ 569 K3B 

207Pb~ 06paay~~eroc~ np~ pacnaAe 207Bi, ~ BpeM~ m~aH~ noa~Tpo
HOB 2 Na np~ ~x aHH~r~n~~~~ B MeA~. B 060MX cnY4a~x w~p~Ha 
OKoH COCTaBn~na 30% OT KOMnToHOBCKoro cneKTpa COOTBeTCTBY~~~X 

~-nY4e~. 06pa60TKa BpeMeHH~X cneKTpOB ocy~ecTBn~naCb C nOMO~b~ 

naxe r a npor pasee PATF IT/6/. Peayne t aru ~aMepeH~1I( npencr aaneau 
Ha p~c. 5 ~ 6. nonY4eHHoe BpeM~ m~aH~ YPOBH~ 569 K3B 207pb 
/132± 1,5/ nc HaXOA~TC~ B npeK~icHoM COOTBeTCTa~~ C ero ~aBeCT
H~M aHa4eH~eM /130,7± 1,3/ nc/ • Bp~MeHHoe paapeweH~e cne~Tpo
MeTpa np~ 3TOM COCTaBn~no 2To = 220 nco 

Xopowee cornac~e c n~TepaTYPH~M~ AaHHbIM~ nony4eHo TaKme np~ 

~aMepeH~~ BpeMeH~ m~aH~ noa~TpOHa B HeOTommeHHO~ MeA~: Tl 
= /180±6/ nc ~ T 2 = /350± 29/ nc /J2 = /16±5/%/. BpeMeHHoe 
paapeweH~e COCTaBn~no 230 nco 

npoBeAeHH~e HaM~ ~ccneAoaaH~~ nOKaaan~, 4TO $3Y-165 MoryT 
ycnewHo np~MeH~TbC~ BO BpeMeHH~X cneKTpOMeTpax cy6HaHoceKyHA
Horo A~anaaOHa. B HaCTo~~ee BpeMR OH~ 06naAa~T nY4W~M~ BpeMeH
H~M~ xapaKTep~CT~KaM~ cpeA~ OTe4eCTBeHH~X ~3Y. A ecn~ Y4eCTb 
Man~e paaMep~ ~ H~aKY~ 4YBcTB~Ten'HocTb K MarH~T~~M non~M, TO 
B p~Ae cny4aeB 3T~ ¢OTOYMHom~Ten~ MoryT OKaaaTbc~ HeaaMeH~ t
MbIM~ • 

3a nocTo~HH~~ ~HTepec ~ cT~Myn~poBaH~e ~ccneAOBaH~~. ABTOP~ 

TaKme 6naroAap~T PYKOBOA~Tene~ TeMbl CPBP 01.06 nHP aa annapa
TypHoe 06ecne4eH~e ~ cOAe~cTB~e B BwnonHeH~~ 3TO~ pa60T~. 
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