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Kpoo H. • np. P3 - 12118 

MaoronereKTopaaH cacTeMa aaMepeaall nnH Koppenstuaoaaoro 

cneKrpoMeTpa 

Pa5ora nocasweaa coaepwencraoaaaa~ MeTOAHKH H3MepeHHll npoueccoa 

pacCeHHBSI HeliTpOHOB Hll ICOppenHUHOHHOM COeKTpOMeTpe, 06CylKAeHbl BODpo

Cbl paUHOHIIIIbROrO DOCTpOeHHH CHCTeMbl HIIKODAeHHSI llBHHb!X OT HeCKOnbKHX 

neTeKTOpOB B paMKSX orpaHH'IeHHOrO 001>eMa DIIMS!TH 3BM. noK838HO, 'ITO 

npa peweHHR aana'l no HeynpyroMy pacceHHH~ HeHTpoaoB B cny'lae oaHoape

MenaoA pa50Tbl WeCTII aeTeKTOpOB B03MOlKHO C3KOHOMHTb nonOBHHY 061>eMa 

DIIMS!TH. npeJlllOllleHa HOBIIH, rH6K8H D -MepHSH CHCTeMII HSKODnellHSI 

lliiHHbiX, KOTOpiiH D03BOnHeT npOBOJlHTb n~6oR D -MepHb!R ananaa, r11e 

n •1, 2, 3 •.• B a roM 3KcnepaMeHre · npeanar-aeTCH annapaTypHast ceneK

UHH lliiHHbiX B peanbHOM M8CWTa6e apeMeHH. 

Paf50TII BbinOAHeHa B na5opaTOpHH aellTpOHHOli <jlH3HKH 011 fH1. 

CoofiweHHe 061>etlliH8HHOrO HHCTHTyTa SltlepHb!X HCCilellOBIIHHll. _ay6Ha 1979 

Kroo N. et ai. P3 - 12118 
Multidetector System for Correlation Spectrometer 

Methodical improvement of measurements of neutron scattering 
processes with the help of correlation spectrometer is described. 
It has been discussed how to construct reasonably a multidetector 
data acquisition system in the frame of limited volume of the com
puter memory. It is shown that in the case of a simultaneous 
measurement of the neutron inelastic scattering by six detectors, 
only a half of the computer memory is necessary. A new flexible 
hardware real-time selection system of experiments with n parame
ters is suggested, which is capable of carrying out any analysis 
of n dimension, where n• 1, 2, 3 • • • In this experiment the 
hardware data selection turned out to be in acceptable scale of 

time. 

The investigation has been performed at the Laboratory of 

Neutron Physics, JWR. 

Communication of the Joint Institute for Nuclear Research. Dubna 1979 

BBE,4EHHE 

MeTO,ll. CTaTHCTH'IeCKOH MO,ll.ynJIUHH B He:iiTpOHHO:ii cneKTpo
CKODHH /HHbiMH CnOBaMH, KOppenJIUHOHHaJI TeXHHKa/ npHMe
HJieTcJI so MHOrHx uay'IHLIX ueHTpax /1/. H.ne11 npaMeHeHHJI 
.D.BYX CTaTHCTH'IeCKHX npepbiBaTene:ii ,ll.nJI 6onee 3cWleKTHBHOrO 
HCDOnL30BaHHJI cneKTpa He:iiTpOHOB pO,ll.HnaCL B 1969 ro.ny /2/. 
HMnynLcHw:ii peaKTop MO)I(HO paccMaTpHBaTL KaK Knaccaqec
KH:ii npepbiBaTenL, H D03TOMY HCDOnL30BaHHe nHWL O,ll.HOrO 
CTaTHCTH'IeCKOrO npepbiBaTenJI D03BOnJieT npOBO,ll.HTL Ha HeM 
.nsyxMepHw:ii aHanH3 npoueccoa pacceJIHHJI no apeMeHH npone
Ta. llo,ll. .D.BYXMepHbiM cneKTpOM Mbl DOHHM&eM nony'leHHe 
pacnpe.neneHHJI HMnynLCOB D&,ll.&IOIUHX H pacCeJIHHbiX He:ii:Tpo
HOB. 

Bnepawe .nnJI accne.noaaHHJI ueynpyrax npoueccoa B 1971 
ro.ny H.Kpoo H ll.llennHOHHC /3,4/ npe.nno)I(HnH C03.IJ.&TL Kop
penJIUHOHHbl:ii cneKTpoMeTp ua HMnynLCHOM peaKTope. B pa-
6oTe ;D/6blnH paCCMOTpeHbl HeKOTOpble BODpOCbl, CBJI3aHHble 
C OCHOBHbiMH xapaKTepHCTHK&MH KOppenJIUHOHHOrO cneKTpo· 
MeTpa /caeTocHna, pa3peweaae, reoMeTpH'IeCKHe pa3Mepw 
npepbiB&TenJI, COOTHOWeHHe Me)I(.IJ.Y nponeTHbiMH 6a3&MH/. 
B 3aKnJ01.feHHH pa6oTbl !DI onpe.neneHa o6naCTL npHMeHeHHJI 
.naaaoro cneKTpoMeTpa. B pa6oTax /4/ H All npe.ncTaaneHw 
nepBble pe3ynLT&Tbl c)H3H1.feCKHX H3MepeHHi, BbiDOnHeHHbiX 
Ha peaJCTope HliP-30. B pa6oTe /4/ H3MepeHHJI nposo.nHnHCL 
Ha nneJCcHrnace, a s All - Ha uarHeTHTe, a pe3ynLTaTe 6wnH 
nonyl.feHw .nsyxuepawe cneJCTpw ynpyroro pacceJIHHJI aeiTpo
aoa. Hccne.nosaHHe HeynpyrHx npoueccos s 3THX pa6oTax 6wno 
38Tpy,ll.HeHO M&nWM JCOnH'IeCTBOM 3neMeHTOB DCeB,ll.OCny'l&i
HOrO pJI,ll.&, H&HeCeHHWX Ha npepwsaTenL, H OTHOCHTenLHO 
wanol cJCopocTLIO ero spameHHJI. 
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Puc.1. CxeMa cnenrpoMe•pa KOPAH. 1 - aaMeOIIU111ellb, 
2 - KOIIIIUM01110p; 3 - npepbi8Q1/Iellb; 4 - o6pa3e~; 5 - oe•eK-
1/IOp. 

~anLHeiiwee pa3BHTHe KOppenJIUHOHHOH TeXHHKH H HC
cne.D;oBaHHe ~OHOHHoro cneKTpa MOHOKpHcTanna Al npoBe
.D;eHbl B nl. B 3Toii: pa6oTe onucaH cneKTpoMeTp KOPAH, ero 
cxewaTH'IecKoe H3o6pa)KeHHe npe,D;cTaBneuo Ha puc. 1. 
Heii:TpOHbl, HCnyu_.eHHble peaKTOpOM B MOMeHT BpeMeHH t =0, 
3aMe,D;nJIIOTCJI AO TennOBbiX CKOpOCTeH H, npOXO,IJ;JI qepe3 
KonnHMaTopbl, MO,D;ynupyiOTCJI npepbiBaTeneM, pacnono)KeH
HbiM Ha paccTOJIHHH L 1 OT aKTHBHOH 30Hbl peaKTopa. PJIAOM 
c npepbiBaTeneM pa3Meu_.eH o6pa3eU, H qacTL pacceJIHHbiX 
HM HeHTpOHOB nona,D;aeT Ha ,D;eTeKTOp, HaXO)J;Jiu_.HHCJI Ha 
paccTOJIHHH L 2 OT o6pa3ua. PacceJIHHble Heii:TpOHbl peru
CTPHPYIOTCJI B 3BM THna TPA-i no ABYM napaMeTpaM: 
k - nonHOMY BpeMeHH nponeTa /B KaHanax/ H j - nono)Ke
HHIO npepbiBaTenJI. 3BM B npouecce H3MepeHHH KOHTponupyeT 
'IHCllO 060pOTOB npepbiBa TenJI H paBHOMepHOCTL pacnpe,D;ene
HHJI ~3bl. ~eTeKTOp MO)KeT 6biTL pacnonO)KeH no.D; pa3nH'IHbi
MB yrnaMB cp B ropB30HTanloHOH llllOCKOCTB, a o6pa3eU, 
nocne IOCTBpOBKB,MO)KHO llOBOpa'IBBaTL BOKpyr BepTBJCanLHOH 
oca. Ilonyqaewhle pe3ynLTaTw wolKHo B3o6pa3BTL sa nnoc
KOCTB (T, T 2), rAe T - nonsoe BpeMJI nponeTa, a T2-
Bpew.: nponeTa 6a3bl L 2 • onpe,D;eneBHoe c noMou_.Lro KoppenJI-
UBOHHoro aHanH3a. TaK KaK BpewJI nponeTa 6a3bl L 1 
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T 1 = T- T2, TO MO)KHO onpe.D;enHTL BOnHoBoe 'IHcno k 1 = c L 1 1T 1 
na,D;aiOu_.ero Heii:TpoHa H k 2 = cL 2 IT 2 - pacceJIHHoro Heii:T
poHa. Hcxo,D;JI H3 3aKOHOB coxpaHeHHJI 3HeprHH H HMnynLca 
H reoMeTpHH 3KCTiepHMeHTa, MO)KHO onpe,D;enHTL 3HeprHIO 
H HMnynLC B036y)K,D;eHHH H nocTpOHTL ,D;HCnepCHOHHble KpHBble. 

M0,4EJIHPOBAHHE MHOF0,4ETEKTOPHOH CHCTEMbl 

IlpH KOrepeHTHOM pacceJIHHH HeHTpOHOB 3aKOH COXpaHeHHJI 
3HeprHH H HMnynLCa MO)KHO npe,D;CTaBHTL B BH,D;e 

k -k =r+<L 2 1 

2 2 -
k2 -k 1 = f(q)l2.073. 

-- -

/1/ 

/2/ 

r,D;e k 1 H k 2 - BonHOBble BeKTOpbl na.D;aiO~ero H pacceJIHHoro 
Heii:TpoHoB; r - BeKTop o6paTHOH peweTKH, YMHO)KeHHbiH Ha 
211; f(q) - AH~nepcHOHHOe cooTHoweHHe /1-, q, k 1 H k2 

Bblpa)KeHbl B 1/A, a 3HeprHJI - B MaB/. B 6onLWHHCTBe 
cnyqaeB B orpaHH'IeHHOH o6nacTH 3Ha'leHHH q- AHCnepCHOH-
HOe COOTHOWeHHe f (ii) MO)KHO npe,D;CTaBHTL B BH,D;e 

f(q) ~ ao + at q + a2 q 2. /3/ 

~nJI MOHOKpHCTanna Al pe3yllLTaTbl pa60Tbl /9/ no 3TOH 
~opMyne annpOKCHMHPYIOTCJI He Xy)Ke, 'leM c· norpeWHOCTLIO 
1 M 3B B o6nacTH q (0- 1.3 A-t ), ecnH K03~1lUHeHTbl a 0 , 

a
1

, a
2 

B3JITL H3 ma611u~bl. Ecmi 3anucaTL /1/ B nonJipHbiX 
KOOp,D;HHaTaX IS/ H nO,D;CTiiBHTL /2/ B /1/, TO nony'IHM ypaB
HeHHe OTHOCHTellLHO q: 

q2 [sin(cp + 2{3)- ai'inc/>12,073] + q[2rcos(t9B+f3)- a1sincpl2.073]-

-[r 2 sin(2t9B -cp) + a0 sincpl2.073] = 0. /4/ 
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Ta6Aufla 

Ko34MliH:UHeHTLI annpoKCHMa:QHH ,IJ,aHHLIX pa6oTLI ~~~ ,IJ,nJI q,op
MynLI 131 B Tpex rnaBHLIX HanpasneHHJIX CHMMeTpHH. L -
npo,IJ,onLHLie, T - nonepe'IHLie clloHOHLI. 

HarrpaBJieHl1e ao Q_, Q2 

T [III] 0 26.41 -IO. IU 

T [IOO] u 25.05 h 7i" - ::J. .1.. 

T2 [IIO] (J 22.07 - 4.7? 

TI (IIO] 0 23.95 - 0.61 

L [III] 0 52.75 -I6.87 

L [IOOJ 0 46.82 -13.60 

L [IIO] 0 49.69 -17.27 

06oJHa'leHHJI yrnos ¢,0 B H {3 npe,IJ,cTasneHLI ua puc. 2. 
lh peweHHJI ypasueHHJI I 41 H cooTHoweHHH I II H 121 nonyqa

eM JaBHCHMOCTL nonuoro speMeHH nponeTa T OT yrna 

¢. 3Ta JaBHCHMOCTL .IJ.nJI cllououos B Al H3o6pa:>Keua ua 

puc.3. EcnH H3MepeHHJI nposo,IJ,JITCJI npH HcnonLJOBaHHH o,IJ,uo

speMeHH(l HeCKOnLKHX ,IJ,eTeKTOpOB, pacnono:>KeHHLIX llO,IJ, pa3-

HLIMH yrnaMH, TO nonyqaeMLIH COeKTp Ha30BeM TpexMepHLIM. 

C pOCTOM 'IHCna ,IJ,eTeKTOpOB paCTYT TpefioBaHHJI K 06'LeMy 
naMJITH 3BM.0,IJ,HaKO HHcPOpMa:QHJI, HHTepecyiOIUB.JI 3KCnepHMeH

TaTopa, co,IJ,epJKHTCJI nHWL B qacTH TpexMepuoro npocTpaHcT

Ba ,IJ,aHHLIX, H TOnLKO 3Ta qaCTL ,IJ,aHHLIX ,IJ,On:>KHa HaKannHBaTL

CJI B H3MepHTenLHOH CHCTeMe, 'ITO MO:>KeT ,IJ,aTL 3KOHOMHIO 

06'LeMa naMJITH, speMeHH HllKOnneHHJI H o6pa60TKH. 

6 

k1 
Puc.2. reoMe•puJI npOio~ecca pacceJIHUJI. cP - YZOA MeJICOy 
1{ 

1 
u k 2 , onpeOeAJteMbll1 noAOJICeHueM OelleK•opa; Oa - 6p3z

zoacKuil yzoiJ, xapaK•epU3YIOJIIUU noAoJICeHue o6pa3fla; {3 -
yZOA MeJICOy k2 U q, xapaKIIepU3YIOJI#UU HcinpaaAeHUe 80AH0-
80ZO 8eK•opa /JOHOHU. 

flono:>KeHHe npepLIBATenJI JIBnJleTCJI O,llHHM H3 H3MepeHHH 

TpexMepuoro npocTpaHCTBa AAHHLIX. B 3TOM HJuepeHHH 

3KOHOMHIO DAMJITH HenL3Jl OCyJ:QeCTBHTL, T .K. K~Oe H3 

nono:>KeHBi npepLIBaTenJI paBHOBepo.IITHO H BHOCHT paBHLii 

BKna,ll B BB41opua:QBIO. fl03TOMY pacCMOTpBM 4loHOHHL1e B03-

6y)I(AeHH• nHWL B nnOCICOCTH (T, cf>), H306palKeBHOi Ha puc.3. 
llpe,llnonolKBM, 'ITO ,lleTexTopw pacoonolKeBw qepe3 5°. Pac

'leTHwe xpBswe 6nB3KH x op•uwu nBBBJIM c yrnauB BaKnoHa 

0,5-1,5 zpa()yc/KaHCJA. TaK ICAK HAKnOH KPHBWX HeBenBK, 

TO B036y)I(AeHHJI B IC~OM 3A,IlAHHOM BanpasneBHH uoryT 

perBcTpBposaTLCJI Ha 3HA'IBTenLHOM OTpeJKe speueBB T, 
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Puc.3. 3a6UCUMOC111b T(¢) OAR nonepe'lHbiX (T) u npo-
OOAbHbiX (L) (;oHOH06 a Al a6Au3u Y3Aa (222) 6 Ha-
npa6AeHU.RX l111], (110), (100). 1 U 2 - (;yHKijUU "6KAIO'le-
HU.R" u "6biKAIO'leHu.R ", <P - 6 zpaoycax, T - 6 KaHaAax 
WUpUHOU 64 MKC. 

a TaK KaK OH see :>Ke He Man, TO He TOnbKO O,ll,HH ,IJ,eTeKTOp 

"BH.IJ.HT" 3TH so36y:>K,IJ,eHHH. Bee KPHBhle exo,IJ,xTex B O.IJ.HY 

TOqKy, eOOTBeTeTBYIOIQYIO 6p3rroBeKOMY OTpa:>KeHHIO; ee KOop

,ll,HHaThl 

T = (L + L ) --orl!!f _ _! _____ ; ¢ = 2 (} , 
1 2 n 2 sin (} 8 B 

r,IJ,e rn - Maeea Heii:TpoHa. llono:>KeHHe 3Toii ToqKH He 3aBHeHT 

OT BH,IJ,a ,IJ,HenepeHOHHhlX eOOTHOWeHHH H HanpaBneHHH B03-

6y:>K,IJ,eHHH B nnoeKOeTH o6paTHOH peweTKH. 0TeiO,IJ,a nerKO 

nonyqHTb BH,ll, eKaHHPYIO~eii clJyHKUHH ,IJ,nH perHeTpaUHH eo6M

THH. O,IJ,Ha H3 B03MO:>KHOeTeii H3o6pa:>KeHa Ha puc. 3 H o6o3Ha

qeHa UHclJpaMH l H 2 /1 - clJyHKUHH BKnJOqeHHH, 2 - BhlKnJOqe-

8 

j 

:~ 

HRH/. 06naeTb Me:>K,IJ,Y 3THMH clJyHKUHHMH He ,IJ,On:>KHa npeBhl

WaTb o6'beMa naMHTH M, ,IJ,eneHHoro Ha queno 3neMeHTOB 

nees,IJ,oenyqaiiHoro px,IJ,a, HaHeeeHHoro Ha npephlBaTenb, - N: 

D OFF ON 
2 (kd -kct ) ::_M/N, 

d= 1 

r,IJ,e D - queno ,IJ,eTeKTOpOB, k~FF - HOMep KaHana BhlKnJO

qeHHH d - ro ,IJ,eTeKTOpa, k~N - HOMep KaHana BKnJOqeHHH 

d - ro JJ.eTeKTopa. 
Ka:>K,IJ,hlH ::weMeHT TpexMepHoro o6'beMa 3Toro npoeTpaH-

eTBa eOOTBeTeTByeT O,ll,HOH gqeiiKe IIaMJlTH. 

CHCTE.MA HAKOIIJIEHHJI /1AHHblX 

)].nH H3no:>KeHHoro BhlWe TpexMepuoro aHanH3a Koppeng

l~HOHHbiX H3MepeHHH Mbl npe,lJ,JiaraeM ene,lJ,yiDIQYIO eHeTeMy 

HaKOIIneHH.Il ,lJ,aHHbiX, IlpHHUJIIIHaJibHaJl CXeMa KOTOpOH H306pa

:>KeHa ua puc. 4. HaKonneHHe ,IJ,aHHbiX oeyu~eeTBJIHeTex e no

MOIQbiO ceneKUHH THIIa "uu<lJpoBblX OKOH" /l 0 <0no IlpOHeXO,lJ,HT 

6{j 

Puc.4. IlpuHijunuaAbHa.R cxeMa cucmeMbl HaKonAeHu.R OaHHbiX. 

9 



B ~sa 3Tana. llepswii 3Tan - ~syxMepHoe H3MepeHHe, napa
MeTpaMB KOTOporo JIBJIJIIOTCJI HOMep ~eTeKTOpa B nOJIHOe 
speMJI nponeTa, T.e. B3MepJIIOTCJI cneKTPLI nospeMeHBnpone
Ta o~HospeMeHHO sceMB ~eTeKTopaMB. HaKonneHBe 3TBX 
~&HHLIX OC~eCTBJIJieTCJI B 6noKe B3MepBTeJILHOB n&MJITB 7. 
B BHTepaKTBBHOM pe)f(BMe C nOMO~LIO M&pKepoB Ha ~HCnnee 
BLI6BpaeTCJI B K&~OM BpeMeHHOM cneKTpe BH4JOpMa~BOHHaJI 
'laCTL B3MepeHHJI. Ha OCHOBe MapKepoB 3BM, o6cJiy)f(BBaiO~aJI 
3KCnepHMeHT, onpe~enJieT 3H&'IeHBJI k~N, k ~FF B k ~ 
lk ~ onpe~enJieT Ha'I&JILHLIB a~pec BpeMeHHLIX CneKTPOB 
B B3MepHTeJILHOB naMJITBI ~JIJI K&)f(~OrO ~eTeKTopa B :JanB
CLIB&eT HX B naMJITL 6noKa ceneK~BH ~aHHLIX 5. BTopoii 
3Tan - ~aHHLle B B3MepHTeJILHOB n&MJITB CTBpaiOTCJI, B Ha
'IHH&eTCJI TpexMepHoe HaKonneHHe, napaMeTpaMB KOToporo 
JIBJIJIIOTCJI napaMeTpLI nepsoro 3Tana nn10c nono)f(eHBe npe
pwsaTenJI. B npo~ecce B3MepeHBJI MO)f(HO ocy~ecTBJIJITL 

npoBepKy np&BBJILHOCTB BLI6opa BH4JopM&TBBHOB 'I&CTB cneKT· 
pa ~JIJI K&)f(~OrO ~eTeKTOpa C nOMO~LIO KOppeJIJI~BOHHOrO 

&H&JIB3& H, eCJIB He06XO~BMO, B3MeHJITL ee napaMeTpLI, 
MeHJIJI ~aHHLle k ~N, k ~FF B k ~ 'lepe 3 BXO~ G. 
Ka*~oe co6LITBe xapaKTepB3yeTCJI TpeM.II He3&BBCBMLIMB 
napaMeTp&MB, BLlp&)f(eHHLIMB HOMepaMB K&H&JIOB: nOJIHLIM 
BpeMeHeM nponeTa - k, nono)f(eHBeM npepwsa Ten.11 - j, 
HOMepOM ~eTeKTOpa - d. 3TH TpB 'IBCJia onpe~eJI.IIIOT COB· 
MecTHLlii a~pec, B Mna~wBx pa3pJI~ax KOToporo pa3Me~aeT
CJI senB'IBHa j, B cpe~HBX - k B B cTapWBx - d. AApeca 
C06LITBB BLlpa6&TLIB&IOTCJI TpeM.II He3&BBCBMLIMB BXO~HLIMB 
6JIOK&MB: 1, 2, 3. 3TH 6noKB nOCTpOeHLI T&K, 'ITO K~LIB 
B3 HBX MO)f(eT 6LITL 3anporp&MMHpOB&H ~JI onpe~eneHB.II 
MOMeHTa BLlp&60TKB a~peca C06LITBJI IBa30BeM T&Koi 6JIOK 
KOHTponLHLIMI. OpraHB3a~.ll cosuecTHoi pa6oTw 3TBX 6no
KOB o6ecne'IBB&eTCJI KOHTpOJILHOi WBHOi 8. Jionee TOro, 
B 3&BBCBMOCTB OT 3&A&'IB a~peCHLli ~Bana30H MO)f(eT 6LITL 
n106L1M o6pa3ow pacnpe~eneH ue~y 3TBMB 6noKaMB. TaKa.ll 
opr&HB3&~JI ~aeT B03MO)f(HOCTL 6e3 B3MeHeHBJI annapaTypLI 
BeCTB mo6oi n -wepawi aaanB3, r~e n =1, 2, 3 ... 

B aawe¥ cny'lae ponL KOHTponLHoro 6noKa urpaeT napan
nenLHWA perBCTp 3, KOTopLli no,ll BJIBJIHBeM CBrHana "CYMM& 
,lleTeKTopoa" E BHB~BBpyeT nepe,Jla'ly A&HHLIX. llpB 3TOM 
TeKYJIUle cy6&,1lpeca BXOAHLIX perBCTpOB nepenBCLIB&IOTCJI 
B 6y4JepHyJ0 n&!.UTL 4. 

to 

Cy6a~peca swpa6aTLIBaiOTCJI cne~yiO~HM o6pa3oM: 
1. Curuan "nono)f(eHBe npepwsaTenJI" A no~aeTcJI ua 

sxo~ nocne~osaTenLuoro perucTpa I, a curuan "cTapT 
npepLIBaTeJIJI " B - Ha BXO~ ycTaHOBKB B "0", H no~ 
BJIBJIHBeM 3THX ~BYX CHrHaJIOB Ha BLIXO~e perHCTpa 
nOJIBJIJieTCJI 'IHCJIO, COOTBeTCTBYIOmee 'IHCJIY 3JieMeHTOB nceB
~ocnyqaiiuoro pH~a npepwsaTenJI. 

2. Curuanw KauanLuoii cepuu C speMeuuoro Ko~upos-
~Ka /11/ no~aJOTCJI Ha sxo~ nocne~osaTeniuoro perucTpa 
2, a curuan "cTapT peaKTopa" D - ua sxo~ ycTauoBKB 
B "0". 110~ BJIBJIHHeM 3THX ~BYX CHrHaJIOB Ha BLIXO~e 

perHCTpa BCer~a nOJIBJIJieTCJI 'IHCJIO, COOTBeTCTByiO~ee non
HOMY BpeMeHH nponeTa, BLipa)f(eHHOMY B Kauanax. 

3. Ha sxo~ napannenLuoro perucTpa 3 nocTynaiOT c&rua
nw C KO~HpOB~HKa HOMepa ~eTeKTOpaF. 3anHCL HX npOHCXO~HT 
no curuany "cyMMa ~eTeKTopos" E, H ua swxo~e perucTpa 
BCerM BMeeM HOMep ~eTeKTOpa. 

Ha BLIXO~e 6y4JepHOB naMJITH nOJIBJIJieTCJI a~pec (j, k, d), 
xapaKTepH3YIO~BH C06LITBe. llpH 3TOM cy6a~pec j 
uenocpe~cTBeuuo no~aeTCJI ua sxo~ auanu3aTopHoro 6noKa 6 
u onpe~enHeT Mna~wue pa3pJI~LI H3MepHTenJ.HoB: naMJITH. 
CTapwue pa3pJI~LI onpe~enJIIOTCJI 6noKOM ceneK~HH ~aHHLIX 
5, ocy~eCTBJIJIIO~HM CKaHHpyiO~YIO li>YHK~HIO. Ha BXO~ 3TOrO 
6noKa no~aiOTCJI cy6a~peca k H d, H OH npOH3BO~HT OT60p 
C06LITHH, 3aKnJO'IeHHLIX JIHWL B HHli>OpMaTHBHOH 'laCTH BpeMeH· 
HLIX cneKTpOB. 3TH cy6a~peca npeo6pa3yiOTCJI B cy6a~pec 
ka, H 6nOK 5 HHH~HBpyeT 3anHCL a~peca (j, k a) B aHa· 
nB3aTopHLIH MO~ynL, KOTopwB: no 3TOMY a~pecy ~o6asnJieT 
+1 B H3MepHTeJILHYIO naMJITL. 

ITpHH~HnHanLHaJI cxeMa 6noKa ceneK~HH ~aHHLIX npe~cTas
neHa Ha puc. 5. HoMepa speMeHHLIX KaHanos · BKnJO'IeHHJI 
k ~N H BLIKnJO'IeHHJI k ~FF ~JIJI Ka)f(~Oro H3 d ~eTeKTO· 
pOB xpaHJITCJI B ~BYX onepaTHBHLIX 3anOMHHaiO~X ycTpOHCT
BaX I03Y I - M 1 H M2. 0T6op co6wTH:ii npoucxo~HT cne-
~YIO~M o6pa30M. ITo~ BJIHJIHHeM a~peca d Ha BLIXO~e M 1 
nOJIBJI.IIeTCJI k ~N , H C nOMO~LIO apHli>MeTHKO- norH'IeCKOrO 
ycTpoB:CTBa I 6:-IIY I MLI npoH3BO~HM cpasHeHue k u k ~N. 
Ycnosue k 2: kd JIBn.lleTCJI nepBLIM ycnosueM none3Hoc
TH HHli>OpMa~B. Ha BLIXO~e M2 nOJIBJIJieTCJI k~FF, B C no
MO~LIO ~Bli>pOBOrO KOMnapaTOpa 2 MLI npOB3BO~BM cpaBHeHBe 

. k B k ~FF. Y CJIOBBe k < k ~FF JIBJIJieTC.II BTOPLIM YCJIOBBeM 
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d 

® o;:r C!V ~ ~ kd kd kd 
B 

CD 

kR 
___),[_ 

A 

® 
B 

A+B 

Puc.S. IiAoK· cxe..wa 6AoKa ceAeKIIUU oaHHbJX. 

none3HOCTH HHclJopMal.I,HH. llpH BblllOnHeHHH o60HX ycnoBHH 
npoucxo,nHT nepenucb a,npeca (j, k a) a auanH3aTopuw:ii 
Mo,nynb. Cy6a.npec k a onpe.nenJieTcJI awpa)l(euueM 

k = kB + k 
a d R 

H Bblpa6aTbiBaeTCJI B cyMMaTOpHOM 6noKe 6. k R • :no 
OTHOCHTellbHbiH a,npec Ka)l(,nOrO BpeMeHHOrO cneKTpa, H OH 
awpa6aTwaaeTC.II AJIY, KoTopoe KPOMe onepauuu cpaaueHH.II 
npOH3BOAHT apHclJMeTH'IeCKYIO onepal.I,HIO Bbi'IHTaHH.II k-k(~f'kkR • 

k ~ - :no uaqanbHbl:ii a.npec Ka)l(,noro apeMeHHoro cneKTpa 
B H3MepHTellbHOH naMJITH, H OH xpaHHTCJI ,nn.ll Ka)I(,Z(OrO 
,neTeKTopa a 03Y M 3 • llo.n anHJIHHeM a,npeca d ua awxo.ne 
M 3 llOJIBll.lleTCJI k~ , KOTOpbl:ii ,naeT B03MO)I(HOCTb pacnpe • 
,nenHTb apeMeHHYe cneKTpbl B H3MepHTenbHOH naM.IITH nJ06biM 
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o6pa30M. )1.n.11 Toro, '1To6w 3TH cneKTpw pacnonaranucb 
nocne,noBaTellbHO B COOTBeTCTBHH C HOMepOM ,neTeKTOpa, k B 
onpe.nenJieTcJI cne,nyJOll.I,HM o6pa3oM: d 

B d- 1 OFF ON 
kd =!. (k. -k. ). 

i= 1 1 1 

C UOMOll.l,biO TaKOH CHCTeMbl ,nOCTHraeTCJI yMeHbWeHHe Heo6· 

xo,nuMoro o6'beMa naMJITH B S pal: 

S= 
DK 

~ OFF kON) 
.:... (kd - d 

d=1 

r.rce K - nonuoe qucno Kauanoa apeMeHH nponeTa. B pac
cMoTpeHHOM ua puc. 3 cnyqae, Kor.na D =6, a K =60, 

nonyqaeM S =2. 

BJJBO,[fhl 

B uacTOJill.l,eii pa6oTe o6cy)l(,neuw aonpocw pauuouanLHoro 

fiOCTpOeHHJI CHCTeMbl HaKOnneHHJI ,naHHbiX OT HeCKOllbKH~ 

,neTeKTOpOB B paMKaX orpaHH'IeHHOrO 06'beMa naMJITH. lloKa· 
3aHo, 'ITO npu H3MepeuH.IIX npoueccoa ueynpyroro pacceJIHH.II 
ue:iiTpouoa o6nacTb HHTepecyJOwHX 3KcnepuMeHTaTopa co6w
THii MO)I(eT 6b1Tb aw6paua cneuuanLHbiM o6pa30M ,nn.11 Ka)l(,no
ro H3 ,neTeKTopoa. llpe.nno)l(eHa ru6KaJI n -napaMeTpoaaJI 
CHCTeMa HaKonneHHJI ,naHHbiX, ceneKI.I,HJI KOTOpbiX OCyll.l,eCT· 

anJieTCJI a peanLHOM MacwTa6e apeMeHH. 

B 3aKnJO'IeHHe xoTHM awpa3HTb 6naro,napHOCTb M.3.Hw

wyxaweTOBY 3a none3uwe 3aYe'laHHJI. 
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