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BBEAEHHE 

OnHCaHa MeTOAHKa, Hcnonb3YeMaH aBTopaMH B Te4eHHe HeCKOnbKHX 
neT npH H3MepeHHHX OCHOBH~X napaMeTpOB cneKTPOMeTpH4eCKHX ycHnH
TeneH, npeAHa3Ha4eHHblX AnH pa6oTbl C nonynpOBOAHHKOBblMH AeTeKTO
paMH HAePHoro H3ny4eHHH. npHBOAHTCH peaynbTaTW cpaBHHTenbH~X 
HCnblTaHHH YCHnHTeneH paanH4Horo THna. H3MepeHHH BenHCb C HCnonb-
30BaHHeM CTaHAaPTH~X H3MepHTenbH~X npH6opoB. 

HcnblTaHHHM noAne>KaT 3aPHA04YBCTBHTenbH~e npeAYCHnHTenH, nH
HeHHble ycHnHTenH, a TaK>Ke 6blCTPble ycHnHTemi H AHCKPHMHHa,:opw. 

H3MEPHTEnbHAR AnnAPATYPA 

AnH npoBeAeHHH HCnblTaHHH Hcnonb30BanHCb cneAYIO~He H3MepHTenb
HWe npH6opw: 

1. Oc4Hnnorpa~ c nonocoH nponycKaHHH 0+60 Mr4 H 4YBCTBHTenb
HOCTblO 5+10 MB/CM. 

2. reHepaTOP HMnynbCOB c~a6HnbHOH aMnnHTYA~ (.::_100·10-611°c); 
H C B03MO>KHOCTblO nnaBHOrO H3MeHeHHH aMnnHTYA~ D AHanaaoHe 
OHIO B. 

-3. reHePaTOP HMnynbCOB C H3MeHeHHeM a~1nnHTYAW npH HarpyaKe. 
50 OM B AHanaaoHe 0,1+5 B, AnHTenbHOCTH ~pOHTa B AHana30He 
10+100 HC H 4aCTOTe B AHana3oHe 1+100 Kr4. 

4. MHnnHBOnbTMeTp AnH H3MepeHHH cpeAHeKDaApaTH4HOro HanpH
>KeHHH WYMOB C nonocoH nponycKaHHH 5 Kr4+l rr4 H AHana30HOM H3-
MepeHHH oT 1+3 MB ~o 3 B Ha WKany. 

5. Ha6op KanH6poBaHH~X aTTeHIOaTopoB H TepMHHaTOPOB Ha nac
CHBHWX R, C 3neMeHTax C TeMnepaTYPHOH HecTa6HnbHOCTblO 
<50·10-61;0c. 
- 6. TepMOCTaT C none3H~M o6ceMOM 0,2 M3, T04HOCTblO ycTaHOBKH 
H nOAAep>KaHHH TeMnepaTyp~ +1°c B AHana3oHe +/20+50/°C. 

onHCAHHE METOAHKH H3MEPEHH~ 

1. HaMepeHHe napaMeTpOB 3aPHA04YBCTBHTenbHoro 
npeAYCHnHTenH /nY/ 

1.1. OnpeAeneHHe 3aPHAOBOH 4YBCTBHTenbHOCTH nY-n/H4/ 

H3MepeHHe n npoBOAHTCH no cxeMe, npHBeAeHHOH Ha 
r/Hg/ - reHepaTOP HMnynbCOB Ha 6a3e PTYTHoro pene; 
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C3AH B Puc.I. CxeMa nsMepeHHR sa
pRgOBOH qyBCTBHTeJlbHOCTH 
np~ycHJIHTeneu. 0 

r(Hgl ' ny .QS 

~e Pnc.2. CxeMa sanoMnHaHHR 
aMIIJIHTygw HMnynbCOB. 
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paTopa npeABap11TenbHO Kan116pyeTCR COBMeCTHO C TePMl1HaTopoM /T/ 
B M3B, no OAHOKpaTHO 113MepeHHOMY raMMa-cneKTPY 1130Tonos, Hanp11-
Mep, 137cs, 22Na, 60co; B - BOflbTMeTp nOCTORHHOro TOKa; ocu -
oc~11nnorpa$; C3AU - CXeMa 3anoM11HaH11R aMnfll1TYAhl 11MnynbCOB, np11-
BeAeHHaR Ha p11c.2. 3Ta cxeMa AOflmHa 6b1Tb npeABapl1TenbHO OTKa
n116posaHa C nOMO~b~ 11MnynbCHoro reHepaTopa T04HOH aMnnl1TYAhl. 
B peaynbTaTe 11MeeM: 

n 
u BbIX. 
-u-

BX. 
(MBhfaB)' 

rAe UBx. - aMnnl1TYAa c11rHana Ha BhlXOAe reHepaTopa, B M3B; 
UBblX. - aMnnHTYAa c11rHana Ha BhlXOAe ny' B MB. 

/1/ 

KaK npas11no, sen11411Ha 3aPRAOBOH 4YBCTBl1TeflbHOCTl1 nY HaXOAHT
CR s npeAenax 50¼ 150 MB/M3B. B Ta6n. 1 npHBOARTCR peaynbTaTbl 113-
MepeH11H HeKOTOPhlX Tl1nOB npeAyc11n11TeneH/2,5¼8/. 

1.2. H3MepeH11e 3aBl1Cl1MOCTl1 CPeAHeKBaApaT114HOro 
HanpRmeHl1R WYMOB Ha BWXOAe npeAYCl1fll1TenR 
OT senl1411HW eMKOCTl1 KOHAeHCaTopa Ha BXOAe 

Ha p11c.3 np11seAeHa cxeMa 113MepeH11H/4/, rAe: Cj - Ha6op Ka
n116posaHHWX KOHAeHCaTOPOB C Benl14HHaMl1 eMKOCTl1 0,1; 10, 20, 30, 
50, 100 11 1000 n~; f(Hg) - reHepaTop 11MnynbCOB c PTYTHhlM pene; 
nY - nHHeHHblH yc11n11Tenb C K03Q¢11~11eHTOM yc11neHl1R = 1000, no
CTORHHWM11 speMeH11 ¢opMl1POBaHHR 2 MKC 11 113DeCTHWM 3Ha4eHl1eM Ha
npRmeHl1R WYMOB, np11BeAeHHoro KO BXOAY /He 6onee 6 MKB/. 
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Pttc.3. CxeMa H3Mepe
HHH WYMOB 3apHAOqyBcT
BHTeJlbHOro npeAYCHJIH
TeJIH. 

Puc.4. CxeMa H3Mepe
HHH TeMnepaTypHOH He
CTaOHJibHOCTH K03¢¢H
u;HeHTa YCHJieHHH 
npeAYCHJIHTeJrn. 

reHepaTOP HCnOflb3yeTCR AflR KOHTponR /c noMO~b~ oc4Hnnorpa<1>a/ 
pa60Tocnoco6HocTH nY nocne KamAoro nepeKn~4eHHR KOHAeHcaTopa. 
Ha epeMR 3aMepoe reHepaTop oTKn~4aeTcR. Pa3pewa~~aR cnoco6HocTb 
nY onpeAenReTcR: 
1/2 URMS 

6(C)(K3B) = 2,35 -- (K3B), /2/ 
n 

rAe Ur.MS - cpeAHeKBaAPaTH4Hoe HanpRmeHHe wyMoe, H3MepeHHoe 
C nOMO~b~ RMS-MHflflHBOflbTMeTpa H BblpameHHOe B MB, n - 3aPRAOBaR 
4YBCTBHTenbHOCTb nY, BblpameHHaR B MB/M3B. 

B Ta6n.1 npHBeAeHbl pe3YflbTaTbl H3MepeHHH WYMOB ny npH CBx,, 
paBHOM OH 20 n<I>. 

1.3. H3MepeHHe TeMnepaTYPHOH HecTa6HflbHOCTH 
K03<l><l>H4HeHTa ycHneHHR npeAYCHflHTeneH 

Ha PHC.4 npHBeAeHa cxeHa H3MepeHHH. npH 3TOM HCnOflb3yeTCR 
reHepaTop HMnynbCOB /r/, CHrHan c KOTOporo aMnnHTYAOH /-4 B/ 

4 

noAaeTCR Ha AeTeKTOPHblH BXOA npeAYCHflHTenR 4epe3 TepMHHaTOP T 
H Ha OAHH H3 BXOAOB cxeMbl KoMneHca4HH /CK/. Ha eTopoii BXOA cxe
Mbl KOMneHca4HH noAa~TCR CHrHanbl c BblXOAa flHHeiiHoro YCHflHTenR, 
HMe~~He nonomHTenbHY~ nonRPHOCTb H aMnnHTYAY /+1.i B/. Bb1XOA cxe
Mbl KOMneHca4HH nOAKfll()4aeTCR K oc4Hnnorpa<1>y. OpH MaKCHManbHOH 
4YBCTBHTenbHOCTH oc4Hnnorpa<1>a H HOpMaflbHOH TeMnepaType B TepMo
CTaTe C nOMO~b~ nnaBHOrO H3MeHeHHR K03<l><l>Hl!HeHTa YCHfleHHR JlY 
A06HBa~TcR nonHoii KOMneHca4HH cHrHana paccornacoeaHHR, T.e. 
nony4eHHR 6U = o. nocne nOBblWeHHR TeMnepaTypbl B TepMOCTaTe, 
BblAepmKH nY npH 3TOH TeMnepaType B Te4eHHe 1 -;- 1 '5 4. H3MepReTCR 
aMnnHTYAa cHrHana paccornacoeaHHR 6U(t0). BenH4HHa TeMnepaTyp
HOH HeCTa6HflbHOCTH K03<l><l>H4HeHTa ycHneHHR ny onpeAenReTcR: 

K(tO) = 2•6U(t0) 106(10-6•1/oC) 
6t•4000 ' 

13/ 

rAe U(t0 ) - aMnnHTYAa cHrHana paccornacoeaHHR e MB, 6t - AHana-
30H H3MeHeHHR TeMnepaTypbl B TePMOCTaTe. Pe3ynbTaTbl H3MepeHHH 
npHBeAeHbl e Ta6n. 1 • 

2. 113MepeHHe _napaMeTp_OB flHHeiiHblX YCHflHTeneii / JlY / 

2. 1. H3MepeHHe 3aBHCHMOCTH cpeAHeKBaApaTH4Horo 
HanpRmeHHR WYMOB, npHBeAeHHoro KO BXOAY, 
OT nOCTORHHblX epeMeHH <l>OPMHPOBaHHR 

Ha pHc.5 AaHa CXeMa H3MepeHHii/9/, reHepaTOP C aTTeH~aTOPOM, 
HMe~~HM K03<l><l>H4HeHT ocna6neHHR 1:1000, Hcnonb3yeTCR AflR KOHTpo
flR H KoppeKI.IHH K03<l><l>H4HeHTa ycHneHHR JlY no,cne KamAoro H3MeHeHHR 
nOCTORHHblX epeMeHH <l>OPMHPOBaHHR • KOTOPblH AOnmeH 6b1Tb paBHblM 
1000. Ha epeMR H3MepeHHH reHepaTOP OTKfl~4aeTCR, WyM flHHeHHOro 
YCHflHTenR, npHBeAeHHblH KO BXOAY, onpeAenReTCR AeneHHe~ noKa3a~
HHH RMS-BOflbTMeTpa Ha 1000. B Ta6n .2 npHBeAeHbl pe3ynbTaTbl H3Me
peHHR WYMOB HeKOTOPblX THnOB flHHeHHblX yCHflHTeneii/9..-13/. 

2.2. H3MepeHHe HHTerpanbHOH HenHHeHHOCTH JlY 

Ha PHC.6 npHBeAeHa cxeMa H3MepeHHH. npH aMnflHTYAaX HMnynb
COB reHepaTopa H JlY, paBHblX nonoBHHe MaKCHMaflbHblX BblXOAHblX aM
nnHTYA JlY /B HaweM cny4ae +4 B/, C nOMO~b~ nnaeHoro H3MeHeHHR 
K03<l><l>H1.1HeHTa YCHfleHHR o6ecne4HBaeTCR nony4eHHe 6U = 0, H3MeHRR 
aMnflHTYAY CHrHanoe reHepaTopa B AHana30He 0..-Umax H H3MepRR 
aMnnHTYAY cHrHana paccornacoeaHHR l6Umaxl, onpeAenReM eenH4HHY 
HHTerpanbHOH HenHHeHHOCTH: 

2·l6U I 
max 4 KitH, = U 100/%/, / / 

max 
B Ta6n.2 npHBeAeHbl peaynbTaTbl H3MepeHHH. ;5 
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PHc.8. CxeMa H3MepeHH.H 3arpy-
30tJHbIX CBOHCTB nHHeHHOro YCH
nnTen.11. 

~~a'2 
6 

~7/41. ~ 
2 

Az PHc.7. CHHTe3HPOBaHHe CHrHa.noB 

,[Ill.II o~eHKH 3arpy30tJHblX CBOIICTB 
n1rnefiHoro YCHnHTen.H /nO.HCHeHH.11 
B TeKcTe/. 

CT A AY 

KT4 

CCLI, 

KT 5 
y e 

flH4HOH aarpy3KO~ npoBOAHTCR aHaflH3 nony4eHHWX peaynbTaToa.npeA
nonaraeTCR, 4TO ace 6noKH cneKTpoMeTpa, KPOMe 1,1cnb1TyeMoro nY, 
B TOM 4Hcne H AeTeKTop, HMelOT BWCOKOKa4eCTBeHHWe napaMeTpw. 
npaKTH4eCKH peanH30BaTb 3TO Tpe6oBaHHe He YAaeTcR, 4TO npHBOAHT 
K HeAOCTaT04HO AOCTOBepHblM H HeOAH03Ha4HWM ,BWBOAaM B OL{eHKax 
aarpyao4Hb1X cnoco6HocTei1 nHl-jeHHblX ycHnHTenei:i. TeM He Mettee, npH 
npoBeAeHHH Bbl6op04HblX HCnblTaHHH Heo6XOAHMO nonb30BaTbCR 3TOH 
MeTOAHKoi:i. 
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L !4fTIB .. t 

1 

PHc. 9. 3m:>pbJ Hanp.m:ceHHil: B KOHTPOllbHblX TOtJKax IlPH H3Mepe
HHH 3arpysotJHblX CBOHCTB nHHefiHoro yCHllHTen.11. 

3arpyao4HWe cnoco6HOCTH nY MOmHo 04eHHBaTb 1,1 APYrHMH cnoco-
6aMH 3fleKTPH4eCKHX H3MepeHHi1. TaKOH nOAXOA OCB060mAaeT OT Heo6-
XOAHMOCTH HCnOflb30BaHHR paAHOaKTHBHWX H30TOnoB, npe41,131,10HHWX 
cneKTPOMeTPOB, K TOMY me He no npRMOMY Ha3Ha4eHHI0/14/. 

H1,1me onHCWBaeTCR MeTOAHKa 04eHKH aarpy304HOH cnoco6HOCTH nY. 
C HCnOflb30BaHHeM CHHTeaaTopa HMnynbCOB, n03B0flRIO~ero noAaBaTb 
Ha BXOA nY paanH4Hble KOM6HHa41,11,1 npRMoyronbHblX HMnYJlbCOB nepe
MeHHOH aMnflHTYAbl' AflHTeflbHOCTH' CKBamHOCTH 1,1 4aCTOTbl. Ha PHC. 7 
noKa3aHO HeCKOflbKO BapHaHTOB TaKHX C04eTaHHH. HaH60flbWHH HHTe
pec npeACTaBflRIOT nOCblflKH HMnynbCOB THna 11 r 11 1,1 11A11

• Ha pHC .8 
npHBeAeHa cxeMa H3MepeHHH,, Ha pHc.9 - apeMeHHWe AHarpaMMW B paa
flH4HblX T04Kax cxeMW /KT 17 KT 5/. np1,1 3TOM 4HCflO HMnynbCOB B no
CblflKe Bbl6paHO paBHWM 16; HOMHHaflbHOe 3Ha4eHHe aMnflHTYA BblXOAHblX 
c~rHanos nY, noAaaaeMWX Ha OAHH 1,13 BXOAOB cxeMW KOMneHca41,11,1, 
paBHO +4 B. Ha APYrOH BXOA noAalOTCR 16 HMnynbCOB OT CHHTes°aTopa 
AflHTeflbHOCTblO 10t15 MKC. C ysen1,14eHHeM 4aCTOTbl reHepaTopa MOmHO 
Ha6nioAaTb ysenH4eHHe aMnnHTYA cHrHanos paccornacoaaHHR, AOCTH
raio~HX MaKCHMaflbHoro 3Ha4eHHR B o6naCTH nocneAHHX HMnynbCOB no
CblflKH. 3aAaBaR KPHTep1,1j;j MaKCHMaflbHO AOnycTHMOro H3MeHeHHR aMnn1,1-
TYA 3THX CHrHanos, MOmHo onpeAeflHTb npeAeflbHYIO 4acTOTY, npH KO
Topoj;j 3TO npoHCXOAHT. 3Ha4eHHe 4aCTOTbl xapaKTep1,13yeT senH4HHY 
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3arpy304HOH cnoco6HOCTH nHHeHHoro ycHnHTenR. npH 3TOM Ha6n~AaeT
CR OAH03Ha4HOe COOTBeTCTBHe MemAY nony4eHHblM 3Ha4eHHeM npeAenb
HOH 4aCTOTbl HMnynbCOB reHepaTopa H MaKCHManbHOH HHTeHCHBHOCTb~ 
CTaTHCTH4eCKH pacnpeAeneHHWX BO speMeHH HMnynbCOB, nocTyna~~HX 
OT AeTeKTopa H onHcwsaeMwx pacnpeAeneHHeM nyaccoHa. 

3. 113MepeHHe napaMeTpoB 6WCTPWX ycHnHTeneH H AHC_KPHMHHaTOPOB 

OcHOBHblM Tpe6oBaHHeM K 6noKaM speMeHHOH npHBR3KH RBnReTCR 
o6ecne4eH11e MHHHManbHoro speMeHHoro pa36poca BWXOAHWX cHrHanos 
B OTHOCHTenbHO WHPOKOM AHana30He aMnnHTYA H AnHTenbHOCTeH ~poH
TOB HMnynbCOB, nocTyna~~HX OT AeTeKTOPOB. C y4eTOM xapaKTepH
CTHK npeAYCHnHTeneH npH perHCTpa~HH raMMa-H3ny4eHHR C noMO~b~ 
Ge(Li)-AeTeKTopos B AHana3oHe 3HeprHH 0,1¾1,5 M3B - aMnnHTYAa 
HMnynbCOB, nocTyna~~HX Ha BXOA 6blCTporo ycHnHTenR, H3MeHReTCR 
B AHana30He 5¾250 MB npH H3MeHeHHH AnHTenbHOCTH ~pOHTa B AHana-
30He 20¾200 HC. 

rs-sg ~ A 6Y 611. ocu, 

7&,E··" e 
Tq,p= 10;100 HC U&,< 5.;.10or1B 

a) 

rs-sg nY 6Y 
.q-i_ ~ 
1 

6A OCl..l 

e 
ye ·2oncp 

0) 
PHC. IO. CxeMbl H3Mepemrn BpeMeHHblX CBOHCTB fiHCTpOI'O 

ycHnHTenn H AHCKPHMHHaTopa 6e3 npeAyCHllHTenn /a/, 
c npeAYCHnHTeneM /6/. 

11cnblTaHHR 6WCTPWX ycHnHTeneH H AHCKpHMHHaTOPOB nPOBOAHnHCb 
no cxeMaM, npeACTaBneHHblM Ha PHC. 10. C noMO~b~ reHepaTopa Ha 
BXOA 6wcTporo yc11nHTenR B nepBOH cny4ae noAaBanHCb HMnynbCbl 
C 4aCTOTOH 10 Kr~, AnHTenbHOCTb~ 1 MKC, C ~pOHTOM 10 H 100 HC, 
aMnnHTYAaMH 5' 10' 50 H foo MB. Bo BTOPOM cny4ae MemAY reHepa -
TOPOM H 6blCTPblM ycHnHTeneM BKn~4ancR npeAYCHnHTenb nY-05' xa
paKTepHCTHKH KOToporo npHBeAeHW B Ta6n.1. B o60HX cny4aRX HCcne
AOBanacb 3aBHCHMOCTb senH411HW speMeHHoro CABHra HMnynbCOB Ha 

10_ 

,J;' 
\ 

I 

6t 
(HC) 

40 
.6..t =f(t,niU . • 

.~'100 

&i,t<pp1t1,110;Ce,rl • ~~~l} 

~- -L,_:.,,,--· 50 6 

1~t :ditf;;~fg J 

,",\ t., 

30 

20 

(He/ I ttj 

.6.. t := f ( tu,aiU6JC; t.,,p; Cg~) 

16 24 32 

20 

{ 
tl\~=16 HC 

10t 6 ·-- -
·------0 a{ ---- fgt(.(a • I I I ' 

-.--------· -- -· 

6t 
(HC) 

100 

80 

60: 

16 20 50 100 ·2oolHcJ 

b.t = f (Ut,, i t.pp) t =20 HC 

t.,=16HC '•' • 100 HC '} fi 

10HC • ·-•·- 100HC •} 
-~ •~--- a - •·------ • 10ttc • 

·--- t t 
- 1'f _fgUe,ic 

{MB) 
40L-+----:;~ 

5 10 50 100 

PHC .11 . XapaKTepHCTHKH 6nOKOB BpeMeHHOII npHBH3KH THila 
CANBERRA-2110, 1428 A. 

BblXOAe 6b1cTporo AHCKPHMHHaTopa OT noCTORHHblX speMeHH ~OPMHPOBa
HHR HOT senH4HH~ 3aAepmKH B cxeMe AHCKPHMHHaTopa. 

HcnwTwsanHCb YCHnHTenH H AHCKpHMHHaTOpb( THnos: Y-203 H ~-205 
/O~Ull-1//15,16/,2110 H 1428A·/CANBERRA//17,18/, 1501 H 1503 A 
/POLON/ I 19 '20/. PeaynbTaTbl H3MepeHHi1 npHBeAeHbl Ha pHc. 11-13. 
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6t 
(HC) 

50 

30 

10 

6t 
(He) 

40 

30 

20 

10 

.6. t 
(I-\ c) 

120 

11 0 

100 

90 

BO 

70 

.6t=tlt";,ui a ·t • tt.l,a .,_ 'Pf') M,<>,Ce,~) .200 ---·---.,,----
·-------------100 
. --------50 ~- , :::::=::::::::::: >- zc. _ _ ,2 0 

_,.,,,- • ~• I 0 

B 16 24 32 

6 

t 11.3 -(HC 

' 11JJ bxit~ ·C ) /• .6t= •It ·u 
t,._?>= 16HC (>> l.J< / / 

6{. ---~1/· 
a{• .__/-• r.g t u,o 

10 20 
...._--+-----1-----!----+----50 . 100. 200 (HC} 

·'------·-

•, A t :f(UhJ ;t,pp); 
""•----.!._11~=16ttc tt1,<> =20HC 

~---.} t,_ ..... 10011c 
6 p '-10ttc ·-·------·-· 

}a ~ 100HC ~• . . ---~· . 10 HC 

5 10 
~~~;--------+-----+-Jgu~x 

100 (.mB) 50 

PHc.12. XapaKTePHCTHKH 6noKOB BpeMeHHOH npHBH3KH THna 
POLON-1501, 1503 A. 

TeMnepaTYPH~e H3MepeHHR e AHanaaoHe 20t4o0 c noKaaanH AOCTa
To4HO B~COKYO CTa6HnbHOCTb ecex THnoe YCHflHTeneH H AHCKPHMHHa
TOPOB. B pemHMe H3MepeHHH: noCTORHH~e epeMeHH ~OPMHPOBaHHR -

12 

I 

.6. t 
(He) 

50 

40 

30 

20 

At 
(HC) 

40 

30 

20 

.6. t 
(HC) 

110 

1()0 

90 

so 

70 

60 

t IA cl 

At= f(t,r?) iUbJt i tfP i t.c,"b i Ctit) .1J~} . . . __.......-::.so o 
. ~~~: 20 

~:~:::::> . 10 ~--
t,n 

B 16 24 32 ( HC) 

4 t = f( t11 .-~;U1,x; tfpi C6x) 

6 { 
t,n=16 HC • ---~-~-

{ -~- -· a .- . 

---:it----4----1-----1--t:::.g t11,c) 
100 ( HCj 10 20 50 

.6.t=f(U&Jt;tcpp) ·t "b=2(hc:
t -16ttc ·1 u, 

---::___ _10ot::t;_ } 
. 6 :~-- --~: 

-~.JQo.!!.:. .. }a 
10ttc .______ ·---. 

[g UbJt 
LI -41--4-1 -----+I ---1t-

- . -- 100 (MB) 5 10 so 
PHc.13. XapaKTepHCTHKH 6nOKOB BpeMeHHOH npHBH3KH THila 
Y-203, <1) 205 /mum. 

20 HC, eenH4HHa 
epeMeHHOH CABHr 

3aAepmKH B ~enH AHCKPHMHHaTopa - 16 He, 
BblXO.f.lHblX CHrHanoe He npee~wan 2 HC. 
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3AKJ1!04EHHE 

PeaynbTaT~ CTeH.qoe~x HCn~TaHHH cneKTPOMeTpH4eCKHX YCHflHTeneH 
B OCHOBHOM xopowo cornacylOTCR C .qaHH~MH, nony4eHHblMH C npHMeHe
HHeM .qpyrHX MeTOJlHK, a TaKlKe npH Hcnonb30BaHHH 3THX YCHflHTeneit 
B <l>H3H4eCKHX 3KcnepHMeHTax. 

npeHMy~eCTBaMH onHcaHHOH MeTOJlHKH RBflRIOTCR: 
- OTHOCHTenbHaR npocTOTa opraHH3a4HH Hcn~TaHHH, o6ycnoeneH

HaR HCnOilb30BaHHeM CTaH.qapTHblX H3MepHTeilbH~X npH6opoe WHPOKoro 
npHMeHeHHR; 

-·oTna.qaeT Heo6xo.qHMOCTb e npHo6peTeHHH JlilR noCTORHHoro nonb-
30BaHHR npe4H3HOHHOro cneKTPOMeTpa C nonynpoBOAHHKOBblM .qeTeKTo
POM; 

- OTna.qaeT Heo6xo.qHMOCTb 8°HCnOflb30BaHHH pa.qHoaKTHBHblX Hao
Tonoe H. cpe.qCTB aa~HTbl OT H3IlY4eHHH; 

- HeaaBHCHMOCTb peaynbTaTOB H3MepeHHH OT 4aCTHWX xapaKTepH
CTHK 6nOKOB cneKTPOMeTpa; 

- Manwe aaTpaTW epeMeHH Ha H3MepeHHR, npocToTa aHanHaa. 
Onpe.qeneHHble TPYAHOCTH HMelOTCR B YCTaHOBJleHHH KOI1H4eCTBeHHblX 

KPHTepHeB aarpy304HWX cnoco6HOCTeH nHHeHHWX ycHnHTeneH. 0.qHaKo 
Heo6xo.qHMOCTb B~pa60TKH e.qHHOro no.qXOAa K 04eHKe 3Toro napaMeT
pa 6e3 HCnOilb30BaHHR cneKTPOMeTpOB .qaBHO Haapena H Tpe6yeT pe
weHHR. 
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~3AaTenbCKHH oTnen 00beAHHeHHOrO HHCTHTYT3 HAePHbiX HCCnenoaaHHH 

-neTPIIIMK- H .• bHHWX B.H. nn -13-84-54 
HeTOAHKa H pesyn~TaTW HCnWTaHHM C~eKTPOMeTpHqeCKHX YCHnHTeneM 
AnA nonynpoaOAHHKoawx AeTeKTopoa AAepHoro HsnyqeHHA 

OnHCwaaaTcA MeTQAHKa H annapaTypa AnA M3MepeHHA OCHOBHWx napaMeTpoa 
nDeAYCHnHTeneM, nHHeMHWX H 6wcTpwX ycHnMTeneM, ~PMHpDBaTeneM apeMeHHOM 
npHBR3KM, nDeAHa3HaqeHHWX AnA aMnnHTYAHW~ H BpeMeHHWX H3MepeHHM C nonynpo- . 
BOAHHKOBWMH AeTBKTOpaMH AAepHOrO HsnyqeHHA. 8 KaqeCTBe OCHOBHWX napaMBTPOB 
AnA nDeAyCHnHTeneM H nHHBMHWX yCHnHTenBM Bw6paHW WYMOBI!Ie CBOMCTBa, TeMne
payypHaA HBCTa6Hn~HOCT~, HHTerpan~HaA HenHHBMHOCT., 3arpysoqHaA Cnoco6HOCT•; 
AnA 6WCTpWX YCHnHTeneM H ~PMHpoBaTenBM - BenHqHHa pas6poca CHrHana apeMeH
HOM npHBA3KH. npHBQAATCA pe3yn•TaTW CpaBHHTen.HWX HCOWTaHHM 6noKOB npoH3-
BQACTBa OH~H, $HPM CANBERRA H POLON. B KaqecTae H3MePHTenbHoM annapaTypw 
HCnon•3YQTCA CTaHAaPTHWB H3MBPHTen~HWB npH6opw WHpoKOrO npHMeHeHHA. noKa-
3aHa B03MO.HOCTb oqeHKH CBoMCTB OTABn~HWX 3K3eMnnApoa yCMnHTeneM no OCHOB
HWM napaMeTpaM 6e3 llPHMeH.eHHII PaAHoaKTHBHWX H30TOfl08, ABTBKTOpoa·, MHOrOKa
Han~HIIIX aHanHaaTopoa. Pesyn~TaTw H3MepeHHM nerKo aocnPQH3BQAHMW. 

Pa6oTa awnonHeHa a fla6opaTOPHH AABPHWX npo6neM OH~H. 

CooG•u•e OChoe,QHHeHHoro HHCTHTYTa JIAePIIIilt Hccne.aoaaJIHA. ,lly8Ha 1984 

nepeaQA O. C.BHHOrPaAoaoM 

Petfi k M. , Foniinykfi V~L --- ----· -------u=Sif~S'f 
The Methods and Results of Testing Spectroscopy Amplifiers 
for Semiconductor Nuclear Detectors 

The methods and apparatus for measuring basic parameters of preampli
fiers, linear amplifiers, fast amplifiers, shapers of time keeping i ntended 
for a.plitude and time measurements with semiconductor detectors of nuclear 
radiation are described. Basic parameters for preamplifiers and linear 
amplifiers . are chosen: noise properties, temperature instability, integral 
nonlinearity, loading capability; for fast amplifiers and shapers - value of 
time . keeping signal spread. The results of comparative tests of JINR, 
CANBERRA, POLON amplifiers are presented. Standard measuring devices commonly 
used are applied in measuring apparatus. The possibility is shown to dis
tinguish properties of separate amplifiers by basic parameters without using 
radioactive isotopes, multichannel analysers. The measurements results are 
easil~ reproducible. 

The investigation has been perfonned at the Laboratory of Nuclear 
Problems, JINR. 
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