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1.	 BBE,llEHi-1E 

np~ A~cKpeT~3a~~H aMnnHTYA~ HMnynbcoB B cneKTpOMeTpax AAep i',IJr! 
H~X H3nY4eHH~ npoHcxoAAT Heo6paTHM~e nOTepH HH$opMa~HH, CBA3aH
Hwe c KOHe4Ho~ WHPHHO~ wara KBaHTOBaHHA h. OWH6Ka KsaHToaaHHA 
aupaxaerc a :7T1BaI1eHTHblM WYMO,-t c MélKCHManbHo.:1 aMnI1HTYAo.:1, ±h/2 
H AHCnepCHeH 

2 2 
0RB c h /12.	 /I! 

OAHHM H3 OCHOBHblX ,KpHTep~eB npH Bbl60pe aHanoro-4H~poBoro 

npeo6pa30BaTeI1A /Aun/ RBnAeTCR 04eBHAHoe Tpe60BaHHe Toro, 4TO
6b1 "TeXHH4eCKI-1~1l WYM KBaHTOsaHIitR /OKB/ 6b1I1 Man no cpaBHeHHIO 
c "$1it3H4eCKHMH11 WYMaMI-1 /(4)/ AeTeKTopa H YCHI1'IitTeI1bHOrO rpaxra , 
OAHaKO YMeHbweHHe wara KsaHToaaHHR h YBeI1H4HBaeT 4Hcno paapR
AOS AUn, TO eCTb 06õeM annapaTypbl H epeMA npe06pa30saHHR. npaK
TH4eCKH nOI1araIOT, HanpHMep, 

O'KB :;:: O,Z'O'<ll •	 /2/ 

Y4HTblBaA, 4TO 3HepreTH4eCKoe pa3peweHHe 

~E	 = 2,3S·a<ll' /3/ 
H3	 /1/ H /2/ n0I1Y4HM 

h = O, 2 a l1J vTI ::: O, 7 (4) ::: O,3~ E.	 ,., /4/I 

A6coI1IOTHOe 3Ha4eHHe pa3peweHHR cneKTpOMeTpOB c pOCTOM 3Hep
r~H BcerAa YXYAwaeTCA, TaK 4TO BblnOI1HeHHe ycnoBHA /4/ a6I1H3H, 
Hanp~Mep, HJ;1>KHe.:1 rpaHJ;1~bl AJ;1ana30Ha npHBOA~T K "H36bIT04H0.:1 1 1 

T04HOCTH AJ;1CKpeT~3a~J;1H np~ 60nee B~COKJ;1X 3HeprJ;1RX a cnY4ae npJ;1
MeHeH~R Aun c nHHe~Ho.:1 wKano.:1. T~K, B nOI1ynpoBOAHHKOM 1-cneKT
pOMeTpe onpeAenRIO~HM RBnReTCR pa3peWeHJ;1e co6CTBeHHO nonynpoBoA
HHKqeoro AeTeKTopa, nponOp~J;10HanbHoe KOpHIO KBaApaTHOMY J;13 3Hep
rHH/ 2/ . OnTHManbH~M c T04KH apeHHA 3KOHOMHH 4Hcna pa3pRAOB 
6~n 6~ 3Aecb Aun c KopHeKDaApaTH4Ho~ 3aBJ;1CHMOCTblO h OT 3HeprHH, 
nOAo5H~~ np~DoAoHHOMY D pa~oTe/3/. 

To~ HO MOHOO, Aun e HonHHo~Ho~ wKonoA HO nonY4a~T pacnpOCT j 

I'
IpOHOHHA D npOKTHt<O ~H3H4ocKoro JKCnOpHMOHTQ. 3TO CDR3aHO KaK 

c TPYAHOÇT~MH ponnH'~l4HH ~ OeO~n040HH" CTOeHnbHocTH Tpe6yeMo~ 

xdpat< TOpHC THKH n~"()np~~1ncU~HH", TAH H t: I\OnOnHHTOllbHblMH aarpa

.~ !liH n~o~ pllMMllblM HnH n Imnpn T14Io1M c POAGTD HA 00 11mlHOO pHas ~"IO" 

flP}1 OKOH4aTellbHO~ oõpaõorxe 14 npeAcTa.sneHJ;1J;1 peayner aroe. H3Mepe
HHi1. C APy.r014 CTOPOHbl" AIUI .pRAa cneKTpOMeTpOB, HanpHt>;iep npa- . 
Mef-fReMblX B Jlaõoparopaa RAepHblX peaKijJ;1~" 06bI4t-Jbl.:1 'm1-He~ffblk1 A"U8/4/ 
fie anonae YAOBneTBopfleT npOTWSOpe4H'8bIM i:pe6oaa.H11R.M MaJ1o'..:1 01íJ1-16-' 
KJ.1 KBaHTOBaHIIlR a 'WJ.1POKOM .A1>iHaMII14e-cKOM j:\i-1~na30He J;1 YMepeHHoro 
qwcna paapnnoa /apeMeHH npeoõpeaoaauaa/'. Kai< nouur xa npeono
ner s ynoMRHYTlile npor aaopecraa J;1 CÓXpaHJ;1Tb npéJ;1My~ecTsa IlHHe.~

Horo AU-n nocnenoaarensuor-o Twna6bln npeA110>KeH aAa'nTHBHbl~ 
Alln/S/ . . 

2.	 4lY-tiK\.tVtO-HAnbHAll tXEMA A-un PI Om1-cAHHE
 
EE PA60Tbi
 

YnpOUle-Hj-fa"H$YHK~J.10HanbHaR CX-€Ma Aun npJ.1seAe:tia .Ha P}1-C. ,1 • 
B HCXOA-HOM COCTORHJ;1H D-Tpl-irre,p cõooureu B 110",· -KJ1104 KJ1 pa30MK
HYT. B~OAHO~ C1-1rHan n0I10)f(·HTellhHo.:1 nOIlRpHOCTH 4epe3. Il~He~Hble ' 
BopOTa J1B np0xOA~T HaHel-iHBepTHPYIO~Vll1 aXOA ycWn1l1TenR, 11M~~ero
CR 'B COCTaBe 3apRAHo-$>a3PRAH0l1 cxeau 3FC 1,.. fMKocn1 -C B 3PC1 . 
111 3P-C2 3apR>KaJOTCR .AO MaKCI-1MaJlbHO~ aMnIWITYA-b1 8XOAHorOCHrHana. 
C npJ;1'XOAOM J.o1MnYIlbca 'J;1CT04lH1K paa.-PRAHoro TOKa a 3PC1 OT-KJlIO~a

-eTCR .. AHanOrJ;14HOe BblKIl104eHl-ie .TOKa a 3Pt2 J noxaaaxaoe Ha pac , 1., 
Heo6R3aTenbHo. 

Rl . 
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Kor,tta CI-1 rHaI1 Ha axone Ha4HHaeT CnaAaTb,. paapueaer ca uerrs OT

pV1qaTenbÂOll1 ó~paTHotf CB-R3~ ytl-111l4Te11R B 3PC'1 IA~OA D aaKpbIBae'f 
CR/,. Ha suxone YCHJlHTenR nORBllReTCRt OTp144aTenbHbl~ wMnynbC. OH 

'npeo6pasyéTcR Ef '11orH4eCKYIO' 1'1'11 epOpMl-1pOBaTeneM $. C aroro MO-, 

MeHT81-1' ÀO KOH~ar npe06paSOBaH»R I1I-1He~Hble aopo'ra na- 3aKpbLBalO.,
CR.	 " , ;, 

nepe,qHI-1M,epPOHTOM Clt1r.Ha118.,non14ecKo&:1 11,-' ,<t>OpMV1pOBaTenH B D

TpHrrep san~CblBaeTCR aOCTORHl-1e KOMnapaTopa' KOMn. ~cnw aMnfl~TY

Aa BXOAHoró CV1rHa11a MeHbwe Eon /rpaHl-148 AHanaSOHOB Aun/,
 
B D-Tpl-1r.rep Sanl-1WeTCR "1", e cna õonsuie - "OH. "1" Ha aaxone
 
Tpl-1rrepa saMblKaeT K11lO4 Kfl, H eMKOCTb B 3PC2 uAo3apR>«aeTcRH
 

AO HanpflmeHV1R, onpeAe11ReMoro ,qe11I-1Te11eM Rl, R2 B ~enH o6paTHo~
 
CBRSItL 3PC2. IIK03<p<pHLJ.l-1eHT YCI-1IleHI-1RIt 3PC2 c ,60Ilbwotl T04HOCTblO
 

6YAeT 

IS/K = 1 + R1IR2. 

311eMeHT 3aAepmKM HymeH AnR YCTaAoB11eHI-1R HanpRmeHI-1R Ha eM

KOtTI-1 3PC2 c"He06xÓAV1MO~ T04HoaTb~ npl-1 saMWKaHI-1H KnD4a Kfl. 
nOc11e" 3aAepmKvl" "1" c' aaxona epOpMl-1pOBaTenH <1)' B 3PC.t BK:n104a~T 
TOK paspana , 'cnaA c aruana Ha IlV1He~fioM Bl1IXOAe 3PCl AaeT IIV' 
Ha B~xOAe epOpMl-1pOBa~e11R 3PC2 Ha ace BpeMR paspHAa eMKOCTI-1 3PC2. 

tl11l-1TetloHocTb paspRACl 3PC2 npe06pasyeTcR B KoA npeo6pa30BaTe11eM 

nBK. ~ 
EC11I-1 8XO,qHO~ CV1rHan 6011bwe K11lO4 Kn OCTaeTCR pasoMKHY·-EOll' 

T~M, 8 OCTa11bHOM YCTPO~CT80 pa60TaeT TaK me. 3aAepmKa nplt1 3TOM 

He HymHa 1-1 ee MomHO I-1CK11104I-1Tb. Paapan 3pe 1, KaK cnenver 1-13 onu
caHV1R 6IlOK-CX,eMbl ~ A011meH npOI-1CXOAV1Tb 6blCTpee, 4eM 3PC2. ltlCTÇ>4

HI(IK Tot<à 3PC 1 He TPePyeT CTa61-111V1Sa LJ.1-11-1 , a cTa6vt.flt;JHbl~ TOK paa

p~Aa 3PC2 MomHO ~e B~K~104a~b~ ~nR npI-1BeA~HI-1R YCTpo~cTBa B ~c
XOAHoe COCTORHl-1e HymHo C6POCHTb nBK 1-1', Q-:-TPV1rr-ep B "0". 

TaKI-1M 06pasoM, A11R Cl-1rHa110B c aMn11I-1TY~o~ MeHbwe 4E o rt ~peM~. 
paapana YBe11V14I-1BaeTcR B K pa s , 4TO 3KBl-1Ba'neHTHo' T~KOMY '}i{e,' " 

YMeHbllleH1-11O uiara KBaHTOBp,HV1R, , a SHa41-1T 1-1 O!ll1-16KI-1 AV1CKp.~T~sa~V1I-1. 

• f.. 

3.	 CXEMOTEXHltlKA AUn. PE3YJlbTATbl 3KcnEP'WMEHTMbHoro
 

HccnEAO'BAHJ'1fl orurruux 06PA3UOB o'nO.KA
 
~ : ~-:~ ~ 

I 

"! OCHóBHbi~, y'3J1bl aAanTf1ª'J:i:oro 1-1 YH~Bepca11bHoro Aun/ 
4 / sunonue

6 
Hbl 'f1'6 aHa110rW-lHbIM c,xeMaM. XO})OWO, I-1SBeCTHaR cxpyrcrypa 3PC / / 
pea11l-1S0BaHa Ha OCHOBe WV1poKoAHana30HHoro CTpeT4epa, n~A~o6HO 
I-1sY4eHHàro TeopeTW4eCKH V1 3K~nep~MeHTaIlbHo B pa60~~!~ • nOKa

saHO, B 4aCTHOCTV1, 4TO npl-1 Tb4HO~ KoppeKLJ.l-11-1 nepexo~Ho~ xapaK

TepI-1CTV1K~ B A~anaSOHe aMnnV1TYA 20 MB+10 B a6co11~THaR OWI-16Ká 

3anOMHeHHoro Hanp~~eH,IIIH, He npeeuurae'r 10-" MB ,Ka.t<; ,gIlfl, ppR~pYt;"pf1b

;.. 

asrx eXOAHblX l1MnY11bCOB A11HTeIlHOCT btO 6011bwe lZO- HC, Ta K 1-1 A11R
CV1rHanOB RC-epOPMvtpOBâTeRR c nOCTORHHQ~ SpeMeHH- 60nbwe 120 HC. 

B Hamló1X I1SMepeHHRX CYMMapHoe BpeMR nepeK11J(}4eHHR nVfHei1HblK- BepOT 

~ Y:CTaHOe11eHIrIR HanpRmeHMR 5 B Ha eMKOCTI-1 3PC1 c 'T04HOCTbIOO,1% 

COCTa~MIlO OK0110 2QO HC. 
KOMnêlpaTop" B O,JlI-11.ll-1e OT cxeau pl-tC .'l, no,qK11104eH uenocpenc t 

aeHHQ KO .BXOAY AUrt. fl"pVt. 3TOM ApeH$ YCIó1IlI1Te11R- B 3PC 1. He ,BlU1ReT 

:;.1\\, Ha cTa6V1IlbHOCTq rpaHI-14bl ,ql-1anas.OHOB. QAHaKo npH npOeKTl-1pOBaHl11-1 

AU,fl Heo6xo,q:I-1MO- Y4eCTb a-aAep>KKY cpa6aTblBaHV1R KOMnapaTopa..» 
I1orl-1~eCK9fl ''''taCTb õno-ca aaxonneue lle11l-1KOM aa ,qocTynHblx ane

MeHTax TTJl cepV111t K 155,. K 53'1 c nepcnexraaoã saMeHbt ItlX Ha 3JTe.

MeHTbl cepl-1~ K 555, K 1533. JTO FT03BU11l1T cvurec t aeauo YM.eHbWMTb 

11o-r:pe6nReMYIO M014HOCTb H npltt H'e06XOAI-1MOCTI-1 nOBbtCHTb 4aCTOTY re

aeperopa cepv..V1 AO 100 Mru. ões 1-13MeHeHI,Ul' neuar aoü nnaru ÕJ10Ka. 

MaKCI-1Ma11bH8f1 OWl-16Ka KBaHTOB8HPtR B nBK COCTa-BIlHeT n0110BV1.H-Y nepa
ona xaa pueeoro r eaepa.ropa 50' Mru., TaK KqK BK11fO.4.eHl-1e- paapnna 
3pe1 CV1 HXpOHl-1S0Ba uo. c onoenerre-n-oü $aso~ r eaeparopa , 

Oc060e BHlltMa HHe õuno YAe:neHO ueru- 06paTHo14, CBRSI-1 3PC2,.. 

B 4aCTHOCTI-1, K11~4Y /p~c.2at. OT Hero Tpe6yeT,CR: 

- eucoxoe 6blcTpoAei1cTsl-1e ll1 MOHOTOHHOCTb- nepexonnoro npouec 

ca'	 npló1 nepeK11104eHV1I-1; 

- MI-1H14MéU'lóHbIl1 TOK )tTe4KI-1 B 3a KpblTbM COCTOflHI-1I-1; 

- Manoe \If AOCTaT04HO cTa61-1nbHOe no OTHOWeH~1Q. K Benl-141-1He 

BTeK81014erO TOKa CO-npOTI-1B11eHl-1fl B OTKpblTOM COCTORHHI-1. 

3KCnepl-1MeHTa11bHo I-1CClleAOs-aIll4Cb xal3al:<T:epI-1Cn1KL1 HeCK011bF<I-1X TltLnOB 

BbtCOK04aCTOTHblX p-n - p TpaH3.lí1C TOpOS 1-1 I-1HBepCHOM SK11104eHVlV1 a n peA

noneranoc s, 4TO npl-1<pIltKCVl-pOBaHHOM TOKe õaau TpaHSVlCTop CO CTO

pOl::ibl 3MI-1TTepa 3KBHBaIleHTeH I-1Ae

a11bHOMY K11lO4Y C nOC11eAoSafeIlbHO3Xr----t::::J-~ BKJl104eHHblMH COnpOTI-1B11eH~eM r:3Ell<r + 3.01 K 
1-1 I-1CTO~HHt<OM OCTaTo4Horo HanpR

meHI-1A Uo /pl-1c.26/. ltlMelOl414eCR 

TpaH~I-1CTOp~ Tl-1nOB KT326, KT347 , 

.. R2 I<T349 , KT363 I-1Me111-1 6nk13Kl-1e xa
HA rt8K2ÕO	 i paKTepI-1CTI-1KIIt: Uo = 5~lQ MB, 

íl KTjl-õ7f?"~-""'- O,2~ f:3 01<0110,25 1-1 la OM np» TOKe 

6a Sbl. 12 = 2 V1 5 MA, COOTBeTC T BeH
f~)(K 

HO. CYl4eCTSeHHo llY4W14e AaHH~e5,2 MA~I a 
OKaSanI-1Cb- y TpaHSI-1CTOpOB KT3101, 

xoropue 1-1 6blIll-1 npl-1M:.eHeHbL: Uo 
= 1+3 MS, r:3 OK0110 6 1-1 3 OMTEPMOCTAT ,1= O.-r3111}1 t 

.1 ~Uo Pac.2. a - ~~nh 06pa~HoH CBH3H11 
I
t,II 

I	 3PC2 11 Knmq co cxeMoH ynpaBne
I T2ell	 mUi; 6 - cxeMa H3MepeHHH napa6 

MeTpoB TpaH3HcTopoB-Knw~eH. 

5 
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nD~ r ex >!te TOK~X 6a3'b1. TeMnepaTYPH~HI t-JEftTa5'-1nbHOCTb 'uo ..q.~fl 
KT3107 ~Mena pa3MepHOCT'b, MK13/°-e'.' . 

fi AaHHoA ~xeMe notneA~ee oGcToRT~nbCTBO He 04eH~ Ba>KHO 
no cnenyouieü n,J'1II4~He. BpeMfl paapana 3PC 1 He aaaacar OT Ha~!3nD
Horo CMe~~Hl'1fl Ha aXOAe 11 .B,~!XOAe 3PC 1 ~ o'T; MeAneHHoro' Ap'e~~a 
ar.oro CMe~eH~fl, a onpenenaer c a TOflbKO -aMnnI'1TYAo~ BXOAHoroç~'r

Hana M CKOpOCTb~ ~aapflAa. 3TO ~eHHoe Ka4eCTBO co~pa~fleTcfl . ,/)
~ B nonHoi1 cxeMe np~~eAeHHor9 Ha p~C. 1 npe06pp30BaT~nfl aMnnM 11, 

Ty.qa - BpeMR: ner xo noxaaa r s , 4TO BpeMfl pa3pflAa3PC2: He 3aB~-
t
 

~
-C~T H~ .QT Ha":laf1l~HbIX cMe~eH~~1 HasxoAe -1'1 auxone 3PC.l, 3PC2', ." 
H~ ~T aen~4~HbI OCTaT04Horo Hanpfl>KeH~fl KnlO4a, HI'1 oi MeAneHHoro 
Apei1<t>a 'YKa3aHH~tX': Hanpfl>KeH~i1. BMecTe c TeMAJ1fl Toro 4T06bl Bb':" 
XOA 3PC2 ocraaanca B n~Hei1HOIIt 06naCT~, 'Ben~4~HbI neoe-urcneaaux 
HanpR>K~H~~ ~On>KH~ 6b1Tb AOCTaT04HO ManblM~. ' 

Hacrpoüxa ~ ~3MepeH~e xapaxr epac t ak onsrr aux oõpaauoa AUn ' 
ocy~ecTBnfln~Cb c nOMO~blO reHepaTopa ~M:nynbcoB nl1Hel:1Ho' v13MeHfllO
~eHCfl aMnJJ~TYAbl Gl-3J 8/. napaMeTpbl ~MnynbCOB: w~p~Ha ~ 0,6 MKC, 
nnOC-Ka'R" BepW~Ha, apeMTl HapaCTaH~fl ~ cnana - O, 05 1f1n~ O, 1 MKC, 
cpeAHR~ 4aCT01a CJ1eAOBaH~R - 10~ c- 1 

• 

'OCH'OBHbIM npenarc r aaex np~MeHeH~fl Tl'Jl-cxea B noruke 6nOKa 
6bln ypoaeus ~M~ noaex , np~MepHO Ha nopanox 6011bW~X,c07AaBaeMblx4eM Y 3Cn-cxeM, ~/. 3TO oc06eHHOaa>KH~ Allfl 06ecne4eH~R np~eMne
MOi1 BenH4J1Hbl .g~<t><lJepeH~~~·nbHbi1 Hen~~e'i1HocT~. Ka-K ~ npe>KAe./4 / , 
3aAa4a pewanaCb npocTpa~cT~eHHbI~ pa~AelleH~~M aHalloroBol:1 11 ~~$
POBOa:1 uac TeH õnoxa , 1f1c-nonb30BáH~eM 11 4 V1 CToa:1 1 1 3eMn~ Anfl aaanor-o
BOi1 cxexu, J1~<t><lJepeH~~anbHaH Hen~Hea:1HocTb 6blna Mal<C~Manb:Ha B Ha
4ane uncanu Aun. B 1-M A~ana30He AnR pa3HblX axaesmnnpoe õnoxa 
OHa toctaBnflna OT ±4 AO ±7%,BO BTOpOM A~ana30He He npeBblwalla 
±3%. anfl nonY4eH~fl nY4w~x pe3ynbTaToB B OAHOM ~3 6n9Koa np~Me
H€Hb1: nononawrensaea aaunrra axonuax W~H OT HaBOAoK, paanerur
TenbHbI~ 3KpaH Me>KAY aHanoroBoi1 ~ ~~<lJpdBOa:1 cxeMaM~, AononHVlT~llb

HbI~ 3KpaH,Anfl reHepaTopa cep~~ M nepBblx TpVlrrepoB C4eT4~Ka nBK. 
Ha p~c. 3 nOKa3aH cnexr p paBHOMep'HO pacnpeneneauux no aMnn~TYAe 

~MnynbcoB, nonY4eHHbli1 c nOMO~blO r eueuaropa GL- 3 ~ aroro Aun. 
;ll~<IJ<lJepeH~~anbHaTl Hen~Hei1HocTs , MaKC~Man bHafl Ha Bbl6paHHoM Y4aCT
Ke uncana , 'He npeesnuae r ±1 ,8%. nO-B~.q~MOMY, 3T~ AaHHble 6Il~3Kl'I 

K npenensuo AOCT~>K~MbiM Anfl Aun c nOAo6Hoa:1 KOHC"'PYK14\11e~ !MOAY;f1b 
KAMAK W\l1pMHOW 1M/ ~ cxeMoTexH~Koi1. 

I1HTerpallbHafl HeIl~He~HocTb 6IlOKOB õuna npoaepeua no urxane 
reHepaTopa GL-3. C Y4eT'ÜM HeIl~He~HocT~ reHepaTopa /MeHbweO, 1%/ 

il\'~~~ HeTOYHOCT~ YCTaHOBK~ a-MnIlv1TYAbl 10-060POTHbIM reIl~nOTOM GL- 3 
MÓ>KHO 6~IlO 3aKIlI04~Tb, 4TO xapaKTep~CTKKa Aun 1l~~e~Ha B npeAe til, 
nax norpewHocT~ ~3MepeHKa:1. 

~-: 

;.. 

A 
'EA=·1,3%~
 ~"'l;76?Q
4600 

IG 32 KAH'lr 32KAH'l~ 32 KAH. '-l'~'' L! =1J.~006 . ~!= 144815 
A =4531.4A-4525.5 

€H=+0.038% . t~=-0.1P(o 
'1 ,'! 

t-

565 

,-~IN\~M\i 
". ' ~A= 144875 '2..~= 99,77,'122 KÀH'l 

A=J.527.3 A=4535.3 
.' (VI= - 0.052%" €H= +0.12%, 

, -, 

3626
43 
0' _ h~ 18 
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PHC. 3. CI1eKTp paBHOMepHO 'pacnpeA~neHHbIX no ,at1nnHTyp,e HMnynbCO.B 

na Hallar!bHOM vxacrxe WKa.rIbl AIJ,Il, r'ne HenHHeHHocTH MaKCHManbHbl. 

tf- - HOMep xaxana ; A - llHcno OTCl:IeTOB' B KaHaJIé; EA,A - 'CYMMa 

H cpenne e 3HaqeHHe COp,epJKHMOPO KaHanOB; E:j:p E: H - ;D;H!p.pepeHu;HarIb

HaR H HHTerpa.rtbHa·R HenHHe.!!~oc"T11 AUTI ~ I1HTerpanbHaR .HenHHeHHOCTb 

Bbl'tlHCJleHa KaK OTKnOHeHHe A Ha naiincx Y-llaCTKe OT cpenner-o 3Ha

lleHHR A no BceMY cnéKTpy. 

na'30HY TaK>Ke MO>KeT CIlYN<WT,-b Mépoa:1 ~HTerpanbHo~ -Hen1ltHeHHocT~. 
BbI4~cneHHa~ TaK\.1·M 06P~30M /cM.p~c.3/, oua He npeauurana ±O,12% 
Ha BblÕPélHHOM Y4aCTKe uncanu ~ BO acex A~ana30He BXOAHblX c~rA,a
nOB Aun. Heo6xoA~MO ~MeTb B ~~AY, 4TO B TaK~~ ~3MepeHKRX MomeT 
6blT b CY.il\eCTBeHHbtM 8K.naA, OT A~<IJ<t>epeH~1f1anbHOIII HeIl~Hel4t:tocTl1 Aun, 
Ilpa3paBHeHHo~11 no rpynne KaHallOS. ' 

4. OC06EHHOCTM np~MEHEHI1~ Aun 

KOMnlleKC cneKTpoMeTp~4ecKo~ annapaTYP~ B CTaHAapTe KAMAK, 
c03AaHHbla:1 B naõopa r opaa B nocnenuue rbAb/ 1Oj,. paCC~l-1TaH I-la' fia-, 
paMeTp~4ecKYlOcTa6~1l~3a~H~CKB03HO~ xapaKTep~CT~K~ hpeo6pa30
Bc3Hl-1fl 3Hep-r~fl - KOA cneKTpOMeTpOB, TO eCT b ~CnOl1l~30BaH~e B an
napaType cTa6~llbH~X 311ekTpOHH~X KOMnoHeHTOB ~ COOTBeTCTBY~~~X 

cxeMOTeXH~4eCK~X peweH~a:1. no cpaBHeH~1O c C~CTeMaM~ aBTOMaT~

OTKnOHeH~e cpeAHero 3~a4eH~R cOAep~~Moro HeCKonbKHX nocne
AOBaTenbHO B3~T~X KaHanOB aHan~3aTopa OT cpeAHero no BceMY A~a
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4eCKO~ cTa6~1l~3al~~Y1 TaKO~ rtonxon naer 04eBl-1A'Hbl~ 

B COKpal4eH~~ BpeMeH~ Ha nOAroTo'BKY lt1 npoaeneuae 
Bbllilf7PbIW, KaK 
3KCIl.ep~MeHToB, 
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TaK H· B 06b,eMe npM'BneKaeMblX A.hfl 3TOH uena BbI4li1CmHenbHb~X 

CpeACTB' J;1" o6opYA,OBaHJ.1,R. PaCCMOTpf;fM. OC06eHHOCTf.1 npf;fMeHeHI1f1 At..{n 
B paMKa.X ,llaHHOrO nonxona . 

KaK M B YHI1BepCanbHOM Al.tn/4/, TeMnepaTYPHãR Hec.Ta6I11Ilb-HOE; T b
 

HaKnOHa xapaKTepHcT~KIII a AaHHOM 6noKe 3aBeAoMOHe xy)/(e
 
10-'+1°C, 4-1'0 ~I<:BHBa:neHTHO ApeH(f)Y O., 1 KaHana/>C B 1000-M xaaa

ne . .QpeH<p Ha4aflbHOro CMel1leHL1R xapaKTepJ;1CTVtKL-t npeoõpa30aaHHR
 
acero TpaKTa 6y;qeT onpeAeJlRTbCRB oeHOBHOM. cxeMoilt cTa6vtnVt3a

4~1II, HcxoAHoro ypOBHR Ha Bb~OAe cneKTpOMeTplll4eCKoro YCllln~TenR
 

nepen ALlfl .. B nepao-t ,ql'tana30He urar KgaH,TOBaHVt.A BxoAHoro HanpR

>KeHlllfI. COCTaBJlfleT oxorio 300 MKB . .llpe~ltl aaxoaaor-o )/POBHR YCHIlIII

Tenfl Benk1411HOI1-, HanplllMep 30 MK8/oC,AacT Apelilltl xap.aKTepltlCTIt1KIII
°	 .O,1 KaHana/ C He3aB~CIIIMO OT HOMepa Ka~ana. TaKIIIM o6pa30M, 
cTa6f;ffibHOCTb B ~TOM', .Ql4arra30He ,MomeT B- OC'HOBHOM onpenenar s ca 
YCHIlJ.1TeJ1eM , l:HO Heo6x.0AIIIMO I-1Menr B Bltl~Y npa IIICnOnb-3USaHHIII, AUfl 
B cnexr po-ser pe c napaere r puvecxosi cTa6I11m13'aqVtei1 xapax'repac ruxa 
npeo6pa30BáHlllfl. 

B npeAcTaBlleHHoM A[ln c 1Q-pa3p.A'AHbIM nBK ll-i1 pa~~pflA BI)IXo,q
Horo KOAa onpeneriae'r Alllarra30H'. Xapax'r epuc r axa npeoõpaaoaanaa 
3Hepr~ - KOA cneKTpOM€Tpa c TaKVtM AUO IIIMeeT BIIf~ 

Ni1 = Ei/(h/K} + n 1 0" 1. Ei ~ Eon (l-H AllfanaaOH), 
/6/
 

Niz = Ei[h + 020 + 1.024, Ei ~ Eon (2-i1. Alt1ana30H) ,
 

rAe Ni1~ Ni2 - TeKy~ee 3Ha4eH~e HOMepa KaHana B l-M ~ 2-M Allla
na30He COOTBeTCTBeHHO; n1o., [120 - Ha4anbHoe eMel1l..eHllfe /B l<aHa
nax/ uncanu gaHHoro Alttan-aSOHa; Ei - TeKy~ee 3Ha4eHVte aMnnllfTYAbl 
BXOA-HOrO CllfrHaRa I3-Hepr~H/; - OÇJopHoe Hanpfl)/(eHP1e A14CKPIlfMt1Eon 
HaTopa Alttana30HOB AQfl IrpaH~~HaR 3HeprHfI/. OTMe1HM, 4TO napa
MeTp K 3apaHee 1113BeCTeH AnB Ka*Aoro Aun, cTa6l11neH, MomeT pery
nHpoa~TbCfI c Heo6xOAIIIMO~ T04HOCTb~ np~ BacTpoi1Ke. 

TaKIIIM o6pa30M, An~ KanH6poaKIIf WKanbl, TO eCTb onpeAeIleHIIIR 
He1ll3BeCTl1blXnapaM'eTpOB h, n 10, n20 Ci-1CTeMbl ypasHeHIlfH /6/, 'r pe
6Y~TCfI KaK 6YATO TpVt T04KIIf cnexrpa c Vt3BeCTHOH 3Heprvtei1, npu
4eM He ace B O~HOM AVtana30He Aun. OAHaKo TaM, FAe n-pegnonaraeT
CR npllfMeHRTb Altn" 3TO He BcerAa ygo6HO. 

Ta'5 g p~OeKTIi1PyeMOM MHoroMoAynbHoM 4n-cnet<TpoMeTpe 
f13fAC' I}, 12, 6YAeT 143MepRTbCfI 3Heprl'1H -Y-KBaHTOB B illIlfPOl<OM Allla
na soae - npllf,MepHo OT 200 K3B AO 30 M3B c 3HepreTIII4ec.Klí1M paspe
weHllfeM'Ol<ono 10%. SAecb MO)\{HO l-fCnOnb3üBaTb, Hanpl'1Mep, 9-pa3
pflAHbU~ aAanTIIIBHbl11 AI-ln c K=1O /;1 rpaHlt1l1eH Alllana30HOB oxono 3 M3S. 
OAH3F<0 AnR KaIllll6poBKIIf uncanu BO BTOpOM Alllan330He /3f 30 M3Bf 
HeT $l-t3l!t4eCKIII AOCTyn.HbIX 3Heprent4eCKllfX periepoa - I'1CT04HIIII<OB 
-Y-KBaHToB. 
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Ir JtaJlee~ KaK noecaaan ·onbIT pa6oTr>1 Ha YCTG't/oBKe tUMo/i311' ÇYuteCT

I
I seeuroe nOBblWeHH:e 3$l)eKTJ1BHOCTII1 3KCi1epMMe~noa no cli4H"teay 1'1 H"c.

. ' cneAoBaH~o TRmenbm RAep ~oCT~~aeYCH np~ OAHOBpeMe~HOM ~3Mepe
I 

\
 
H\IlH 3HeprHH' H (t-lfal:THlh ~ OCI<Onl<OB cnOHTaHHO'-O AeneHJ>1,H. Ar:taJTo

rr14Hble onblTM c npvtMeHeHHeM nOJ1yn:PQBOAHMilBbIX AeTeKT0p'0a nnaHI>(

P.YIOTCR 'B n.srp OMIU1 tfa YCTaPiOBt<e BACWnltfCA 14/. 3Heprr.-r,LperHc1'pVJ

pyeMblx a-LfaCT~n.~ HaXO~I-iTCR B npenenax lj.;.10 ~B~ a :PaapeweBllle


"1 cocTaBnHeT 30~S6 K3B. OCKOIlKI'I AeneHIlfR VtMe~~ 3HepreT~qeéKM~. :
 
crrex'rp nD~MepH.O ,'\0 150 M3B IIL pervrc TPHP)/IO"JCH nonynqo~qJ:tHlIlKOBbltv\ 

cneKTpOMeTpOM c pa3peweHllfeM B HeCK'OnbKO npot.(eHToBI\!,Á. 3Aec.b 
npegnonar-ae'rcn KcnOSlb30BaTb lO-pa3DfI,qHbIM aA,anTMBHbll1 l\lUl c r pa
H~QeH ~Hana30H'()B oxono 10 M3B IIL I< = 16, TO ec r s nOJlHOClblO no
Ao6Hblili paCCMOTpeHHbIM onblTHblM oõaaauan • KaK' ~ .npem,qe " O.QHaKo" 
AocTynHbl TonbKO \ttCTOqHVfK~ AnR Kallllf.6pOBKIIf B. lTM:; AM'6n~;3.0~e AUJ1. 
AHano~H4HaR c~Tya4~R B03HllfKaeT ~ np~ \Il3MepeHMHXi3HeprM~ YCKO
peHH!lJX' I-1OHOB c noMO~blO nonynpoaonaaxoaux AeTef<TOpOB. 

Br-reCTe c TeM AIlR Kanllf6pOBKIIJ MomHO IIfcnonb30BaTb ,TQY'HO' onpe
,qenseM'yIO /no peaJlbHOMY cnex rpy IIfn~ rJPIIf HaCTpo~.K~1 rpaH'11.lY . 
" CW\.1BàHIlfR" Allfana30HOB, TO ec r s HOMepa ;KaHanoB N1', J't2. B l-M 
H 2-Mo A~ana30Hax, COOTBerCTBYIOU{V1e OAHO~, 14 TO~ ·}xe 3HeprllfVt. 3Hail 
Ben144HH~ K, ~1' N2,f1Bn~~~~ecfI napaMeTpaM~ AaHHoro~Aun. MomHO 
xanaõpoear s uncány cnea'rpowerpa 06bl4HblM .o6pa30M - no A,By'M T04
KaM c 111313eCTHOH 3HeprHeH 'B Il1060M Allfafja30He. 

5. 3AKI1I04EHHE 

1 PaCCMOTpeH aAanTIlfBH~i1 Aun c TO~HOÇTHWM~ xapaKTeplllCTIlfKaMH.
 
KaK y 06~4Horo nHHe~Horo ~Un nocneAOBaTenbHoro Tllfna. 3TO no
l 3BonBeT npllfMeHflTb ero B cneKTpOMeTpax c napaMeTpllf4ecKoi1 cTa611fJ 
nlll3a4He~ WKanbL. YMeHbweHllfe OW~6K~ AIlfCKpeTIlf3a~1If1lf CHrHanOB Manoi1 
a Mnnlll'rYAb. no cpaBHeHllf10 c 06bl4HblM JlIlfHe~HbIM AUFl 31<BHBaIleHTHO 
YMeHbweH1ll1O 4Hcna KaHaIlOB /nplII TO~ me T04HOCTIIf/ Hn~ YBenllf4eHHIO 
6wcTpoAe~CTBL1R. C Y4eTOM IIIHAIlfBHAyanbHwx napaMeTpOB Aun KanH6
pOBKa WKanw npeo6pa30BaHlllfl cneKTpOMeTpOB MO)/(eT ocy~ecTBnflTbCfI.• ! 
06~4HWM 06paaOM, TO eCTb ~O ABYM T04KaM 1113BeCTHO~ 3Hep~HIII. 

ABTOP õne ronaoeu B.f·.Cy660TIIIHY aa no,qAep)/(KY paõoru , a r axxe 
n.n.BaClllnbeBO~ 3a 1If3rOTOBIleHllfe H 3KcnepllfMeHTanbHwe IIfccneAOBa
Hllffl MaKeTa 6nOKa. 
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KY3HeIJ;OB A.H. PI3-87-774 
~arrTHBHbIH HMrrY31bCHbIH aHaJIOro-IJ;HlPPOBOH: 
npeoõpa30BaTe31b 

C IJ;e31bID rrOBbrneHHH TOqHOCTH rrpH H3MepeHHH HMIIY31bCOB Ma
310M aMrr31HTYAbl npeAJIOJKeH aHaJIOrO-IJ;HlPPOBOM npeoõpaaosa'rerrs 
/AUIT/, mar KBaHTOBaHHH KOToporo aAarrTHPyeTcH K BeJIHqHHe 
axonao r-o CHrHaJIa. CpaBHHMbIH no ÕbIcTpoAeHcTBHIO c OÕbIqHbIM 
10-pa3pHAHbIM Arm rrOCJIeAOBaTeJIbHOrO r arra , AJIH HMrrYJIbCOB c 
aMIIJIHTYAOH MeHbme 0,3 B OH 3KBHBaJIeHTeH 14-pa3P~AHOMY AUIT. 
ITPHBO~RTCR WYHKIJ;HOHaJIbHaH cxeMa H ee onHcaHHe, a TaKJKe pe
3YJIbTaT~ 3KcnepHMeHTaJI,bHOrO HCCJIeAOBaHHH ÕJIOKa. OÕCyJI(AaWT
CH B03MO~HOCTH H ocoõeHHOCTH rrpaKTHqeCKOrO rrpHMeHeHHH AUIT. 

Paõora BbmOJIHeHa B Jlaõopa'ropna HAepHbIX peaKIJ;HH 0I15H1. 

Ilpenpaxr 06õellHHeHHOrO HHCTHTyra R.IlepHbIX HCCJIe.llOBaHHH• .uy6Ha 1987 

ITepeBo~ O.C.BHHorp3AoBoH 

Kuznetaov A.N. PI3-87-774 
Adaptable Pulsed ADC 

In order to increase the accuracy of measuririg the low 
amplitude pulses ADC is proposed which step of quantiza
tion ia adaptable for the value of input pulses. The ADC 
had conversion time comparable with the usual lO-bit suc
cessive type ADC, but fOF the pulses lower than O.3V its 
accuracy ia equivalent to 14-bit ADC. The functional cir 
cuit of the ADC and its description are given" as well 
as the results of the experimental investigations. Possi
bilities and peculiarities of the practical application 
of the ADC are discussed. 

Tne investigation has been performed at the Laboratory 
of Nuclear Reactions, JINR. 

Proprlnt of tho Joint Institute for Nuclear Research. Dubna 1987 
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