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BBEAEHJ.1E 

BoaMomHOCTH peaKTopa J.16P-2 noaeonR~T cHoea nocTaBHTb eonpoc 
06 HCCneAOBaHHH BapHa~HH KHHeTH4eCKHX 3HeprH~ OCKOnKOB AeneHHR 
RAep, B036ymAeHH~X He~TpOHaMH pe30HaHCHO~ o6naCTH 3HeprH~. 
3TOT eonpoc He TepReT aKTyanbHOCTH BBHAY TOro, 4TO, HanpHMep, 
no RAPY 23 f>u peaynbTaTbl HccneAOBaHH~ nocneAHHX neT /1.2/ He co
rnacy~TCR MemAY co6o~. 

0mHAaeMaR BapHa~HR nonHO~ KHHeTH4eCKO~ 3HeprHH OCKOnKOB B 
pe30HaHCHO~ o6naCTH 04eHb Mana, 4TO onpeAenReT BbiCOKHe Tpe6oea
HHR K T04HOCTH H3MepeHHR H o6pa60TKH AaHHbiX. KpOMe Toro, Heo6-
XOAHMa npoeepKa 3aBHCHMOCTH TaKO~ eapHa~HH OT OTHOWeHHR Mace 
OCKOnKOB. 

AnR npoeeAeHHR Ha HMnynbCHOM peaKTope J.16P-2 131 MHoronapa
MeTpH4eCKHx HCcneAOBaHH~ npo~ecca AeneHHR TRmen~x RAeP C03AaHa 
ycTaHOBKa 6PJ.1K. YcTaHoBKa BKn~4aeT e ce6R AeTeKTopHy~ annapaTy
PY H H3MepHTenbHbl~ MOAYnb Ha 6a3e Mano~ 38M H annapaTypbl B CTaH
AapTe KAMAK. npeAnonara~TCR KoppenR~HOHH~e H3MepeHHR KHHeTH4ec
KHX 3HeprH~ H Mace OCKOnKOB AeneHHR. 

B AaHHO~ pa6oTe onHCbiBaeTcR AeTeKTOpHaR annapaTypa, o6opyAo-
ur.n\/na nnnr-n~•.1•.1u~ ,....h,,.....,..,..,,.,,,,..,,,, .. ,.... 

R~I-HAP .. ,..- . .--······-- ...... ----··- ................. . 

1. AETEKTOPHA~ AnnAPATYPA 

Aea KPeMHHeBblx noeepxHoCTHo-6apbepHbiX AeTeKTopa 6onbwo~ nno
lllaAH H TOHKaR cneKTPOCKOnH4eCKaR MHWeHb H3 235U, OnHCaHHble 
e pa6oTe/41, pacnonomeHbl e cne~HanbHO~ KaMepe, KOHCTpyK~HR KOTo
po~ n03BOnReT H3MeHRTb paCCTORHHe MemAY AeTeKTOpaMH H MHWeHb~ 
C ~enb~ Bb160pa OnTHManbHO~ reoMeTpHH. npeAYCMOTpeHa B03MOmHOCTb 
oxnamAeHHR AeTeKTopoe H MHweHH mHAK~M aaoTOM. AaeneHHe e KaMepe 
80 BpeMR H3MepeHH~ COCTaBnReT lQ-l aTM., paCCTORHHe MemAY AeTeK
TOpaMH H MHWeHbiO - 2,] MM 1 He~TPOHHbl~ ny40K naAaeT Ha MHWeHb nOA 
ManbiM yrnoM. 

onoK-cxeMa AeTeKTopHo~ annapaTypbl npeAcTaeneHa Ha pHc.l. 
CHrHanbl AeTeKTopoe noAaiOTCR Ha aapRA04yBCTB~TenbHble npeAYCHnH
TenH, C KOTOpbiX Aanee CH~Ma~TCR 6biCTpble c~rHanbl AnR epeMeHHOrO 
oT6opa H MeAneHHble-AnR 3HepreTH4eCKHX H3MepeH~~. oblcTpble c~r
Hanbl noAaiOTCR Ha yc~nHTen~ /oYC/ H Aanee Ha ~OPMHpoeaTenH /oY~'. 
C~opMHpoeaHHble cHrHanbl nocTyna~T Ha cxeMy coenaAeHH~ c paape
wa~HM epeMeHeM 60 He. c~rHanbl coenaAeH~H aanycKa~T KOAHPOBIIIHKH 
H3MepHTenbHoro MOAYnR. MeAneHHble CHrHanbl npeAycHnHTene~ ~opM~-
PYIOTCR cneKTPOMeTpH4eCKHMH npeAYCHnHTenRMH H nOAaiOTCR Ha aM 
nnHTYAHble KOAHPOBIIIHKH AKl H AK 2. -- - ' • ·---·----........ ~..-··,.! 
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P11c. I . BnoK-cxeMa p;eTeKTOpHOH armapa TYPbi. 

2. KOH$HrYPAUHR 060PYAOBAHHR H3MEPHTEnbHOrO MOAYnR 
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HaMep~TenbH~~ MOAYnb AnR KoppenR~~OHH~X ~3MepeH~~ npo~ecca 
A~neH~R TR~en~X RAep He~TpOHaM~ B~nOnHeH Ha 6aae YH~BepcanbHO~ 
Mana~ 3BM T~na CM-3 151 ~ o6opyAOBaH~R B cTaHAapTe KAMAK. CxeMa 
KOH$~rypa~~~ BXOAHO~ 4aCT~ ~3Mep~TenbHOro MOAYnR npeACTaBneHa 
Ha p~c. 2a. Oco6eHHOCTbiO opraH~aa~~"' MHoroMepHbiX I-13MepeHI-1H 
lspeMR-aMnni-'ITYAa 1 - aMnn~TYAa 21 B MOAyne RBnReTCR ~cnOJ1b30Ba
H~e s Ka4eCTBe 6y$epHoro HaKon~TenR aBTOHOMHoro aanoM~HaiO~ero 

yCTPOHCTBa 3Y-CM 3101 ~ CBR3aHHOro c 3TI-1M 3Y no KaHany npRMOro 
Mf"\I""T\In:=ll l""nOIIJA'3nLL.JI""'r-l""'\ VI"'\L.JTI"'\1"\nnOr"\"3 /rlf/ uro.T-r"\ll.r"!o•-"'r-""111-'~'''"T ~,,,...,.....,..._ 
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Hbl~ pe~~M HaKonneH~R TpexMepHbiX cneKTPOB aBTOHOMHO, 6e3 y4aCT~R 
B 3TO~ npo~eAype 38M. HHTep~e~c 3Y 161 pacnonaraeTCR B Kpel1Te 
KAMAK 1 ~ 4epea Kpe~T-KOHTponnep KK-106 CBR3aH c 3BM no KaHany 
KAMAK. B 3TOM ~e Kpe~Te HaXOARTCR 6noK~, KOTop~e ynpaenR
IOTCR 3BM no nporpaMMHOMY KaHany KAMAK: 1-'!HTep~e~c rpa~l-14ecKoro 

A~cnneR DIS ~ AP· AnA npeo6paaoeaH~R aHanoroso~ ~H~OpMa~~~ 
B ~~~poeyiO ~cnonb3YIOTCR CTaHAaPTH~e 6noK~ HU nH$: epeMeHHO~ 

KOAI-1POB~~K IBKI T~na BK5 171, ABaaMnn~TYAH~x KOA~POB~~Ka IAK1, 
AK21 T~na AK-1024 171. 3T~ 6noK~ pacnonaraiOTCR e Kpe~Te KAMAK 2, 
ynpaeneH~e Mar~cTpanbiO e KOTopoM ocy~ecTBnReTCR 4epe3 CK 181. 

Ha p~c.26,e np~BeAeH~ ynpo~eHHaR ~YHK~~oHanbHaR cxeMa cne~
KOHTponnepoe AnA pa6oT~ C ABYMR aMnn~TYAH~M~ KOA~POB~I-'!KaM~ ~ 

noRCHRIO~I-'!e pa6oTy KOHTponnepa epeMeHH~e A~-'~arpaMM~. 
Cne~KOHTponnep 3aH~MaeT BO BTOpOM Kpe~Te ABa Kpa~H~X npaB~X 

MecTa, KyAa eeeAeH~ ~HA~B~AyanbH~e w~H~ cTaH~~~ N ~ L. BxoAH~e 
ycTpO~CTBa YCTaHaBn~BaiOTCR B Kpe~Te Ha aapaHee OTBeAeHH~e MeCTa, 
KoTop~e onpeAeneH~ ~ e CK. C4~T~BaHHe ~H~opMa~H~ ocy~eCTBnReTcR 

nocneAoBaTenbHO no KDMaHAaM Fo /~n~ F2 I, ~opMI-'!pyeM~M s CK. 
AnHTenbHOCTb OAHoro ~~Kna C4HTbiBaHHR onpeAenReTcR epeMeHeM ~HKna 
pa6oTbl 3Y I- 1-2 MKcl. Bo3MO~Hble pe~~Mbl ~3MepeH~~ - OAHOMepH~~ 
1-1 MHOrOMepHbl~. npH pa6oTe B OAHOMepHOM pe~~Me KOA npeo6pa3yeMOrO 
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B. 

P11c.2. KoH¢HrypauHH H3MepHTeJlhHoro Mop;ynH. 

BO BXOAHOM ycTpO~CTBe C~rHana nOAaeTCR Ha aApeCH~~ per~CTp 3Y, 
lltJrl MMVI VM~tJnVM tJC::It\ .... IMC:: no "'1YH .. JIVDVn ~c1 VJL. 1 iJ ~CIIIUMl<'lHdiUL4CI u Y'-1-

po~cTea. B nocneAHeM cny4ae e 3Y HaKannl-'!eaeTcR HecopT~poeaHHaR 
~H~OpMa~~R B B~Ae nocneAOBaTenbHOCTH KOAOB, 3an~CaHH~X B R4e~
K~ 3Y, AO ero nonHero aanonHeH~R. nocne aanonHeH~R 3Y e~cTaBnReT 
c~rHan L Ha WI-'IHY KAMAK. 3BM 4epea KaHan KOHTponnepa Kpe~Ta 

KAMAK nepen~c~eaeT 3Ty ~H~OpMa~~IO Ha ceo~ aanOMHHaiO~I-'!e ycTpo~

cTea, o6HynReT COAeP~~MOe R4eeK 3Y H nepeKnl04aeT 3Y B pe~~M 
npRMOro AOCTyna. Ha4~HaeTcR cneAYIO~H~ ~HKn Ha6opa ~H$OpMa~~~ 
B 3Y OT BXOAH~X ycTpO~CTB. 8 3TO epeMR 38M OCTaeTCR CB060AHO~ 
OT Ha6opa ~H$OpMa~~~ ~ MO~eT 3aHHMaTbCR 6onee ~HTenneKTyanbH~M~ 
onepa~~RMH. BXOAH~e ycTpO~CTBa, B~nonHeHH~e B COOTBeTCTBH~ CO 
cTaHAapTOM KAMAK, npH ~x ~cnonbaoeaH~~ cosMecTHo c CK He Tpe-
6yiOT KaKo~-nl-160 cy~ecTBeHHO~ nepeAenK~. Heo6xoA~Mo TOJ1bKO 3asec-
T~ e CK c~rHan~ "BpeMR npeo6paaoeaHHR 11 T A( TA 1 ,T A 2 ) OT 
aMnJ1~TYAH~X KOA~POB~I-'IKOB. 3TO Tpe6yeTCR AJ1R Taro, 4T06~ Ha4aJ10 
pa6oT~ CK lneps~~ ~HKnl npo~cXOAHno no oKOH4aH~I-1 MaKCI-'!ManbHoro 
epeMeH~ npeo6pa3oeaHHR onpawHeaeM~X KOAHPY~~x ycTpol1cTB, a 
TaK*e AJ1R Taro, 4To6~ o6ecne4HTb ~1-'!Kn c6poca cpa6oTaBWHX KOAH
PY~~-'~x yCTpOHCTB np~-1 OTCyTCTBI-11-1 OT HHX CHrHana L; HanpHMep, B 

cny4ae 6noKHPOBKI-1 cl-'!rHana L npH nepenonHeHHI-1 aApecHoro C4eT4HKa 
KOAHPY~ero YCTpO~CTBa. Ha BpeMeHHOH AHarpaMMe OAHH H3 TaKHX 
cny4aea loTcyTCTByeT CHrHan L2 I noKa3aH nyHKTHPHOH nHHHel1. 
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3an~Cb ~H$OpMa~~~ OT KOA~PY~~~x YCTPOHCTB B 3Y npo~CXOA~T 
cnegy~~~M o6pa3oM. nocKonbKY AaHHbiH 3Kcnep~MeHT npeAYCMaTp~saeT 
per~CTpa~~~ KOppen~pOBaHHbiX C06biT~H, TO B OAHOM aKTe per~CTpa
~~~ KOA~PY~TCR speMR ~ gee aMnn~Tyg~. B 3Y 4epe3 CK 3an~c~sa~T
CR nocnegosaTenbHO KOgbl BK5 ~ gsyx AK /Kog OAHoro aKTa Ae
neH~R 3aH~MaeT Tp~ R4eHK~'3Y/. H~~e 3Ty COBOKynHOCTb gaHH~X 
6ygeM Ha3~BaTb on~caH~eM ogHoro aKTa geneH~R. nocne 3anonHeH~R 
3Y no w~He KAMAK a 3BM s~gaeTCR ~HTep$eHcoM MEMO /p~c.2a/c~rHan 
LAM,, HaKonneH~e ~H$OpMa~~~ np~ocTaHasn~saeTCR. HH$OpMa~~R ~3 

3Y nepen~C~BaeTCR Ha BHeWH~e HOC~Ten~ 3BM - MarH~TH~H g~CK 

/HMA/ ~n~ MarH~THY~ neHTY /HMn/. Aanee nporpaMMHO 4epe3 ~HTep
$eHc MEMO o6HynHeTCR 3Y ~ pa3pewaeTcR npogon~eH~e npo~ecca 
3an~c~ KOAOB oT sxogH~x ycTpOHCTB /BK5, AK1, AK2/ B 3Y. 

3. 06~EE OnHCAHHE nPOrPAMMHOrO 06ECnE4EHHH H3MEPHTEnbHOrO 
MOAYnH 

Co3gaHHoe nporpaMMHoe o6ecne4eH~e, pean~3Y~~ee 3Kcnep~MeHT, 

RBnReTCR np~KnaAHOH C~CTeMOH peanbHOrO speMeH~, MOH~Top KOTOPOH 
B~3~BaeTCR KaK 3aAa4a B paMKaX onepa~~OHHOH C~CTeM~ o6~ero 
Ha3Ha4eH~R RT-11 191. 

On~caH~e OAHoro aKTa geneH~R COAeP~~T B Tpex cnosax ~H$OpMa
~~~. COOTBeTCTBy~~y~ 3Hepr~~ HeHTPOHa, B~3BaBwero peaK~~~ 

AeneH~R, ~ K~HeMaT~4eCK~M 3Hepr~RM ABYX OCKOnKOB. 
B COCTaB np~KnaAHOH C~CTeM~ BKn~4eH~ cne~~anbH~e cpegCTBa 

gnR aBTOMaT~4eCKOrO BblnOnHeH~R nporpaMMbl 3KCnep"!MeHTa, gnR 
ynpasneH~R pa6oTo~ ~3Mep~TenbHoro MogynH nocpegcTBOM np~Ka3oB 
onepaTopa ~ gnR nposepK~ ~cnpaBHOCT~ o60PYAOBaH~R. 

np~KnagHaR C~CTeMa BKn~4aeT B ce6R ABe He3aB~C~M~e C~CTeM~: 
6PHK1 - gnR HaKOnneH~R AaHH~X, nony4eH~R Kan~6pOB04H~X KOHCTaHT 
~ onpeAeneH~R rpaH~~ B~6paHH~X pe30HaHCOB; 6PHK 2 - gnR HaKon
neH~R ~ nepB~4HOH o6pa6oTK~ AaHHbiX. AnR pa6oTbl Ka~AOH ~3 H~x 
BbiAenHeTcR o6"beM 24K enos a onepaT~BHOH naMRT~ CM-3. 06e c~cTe
M~ pa6oTa~T aBTOMaT~4eCK~ nocne 3aAaH~R nonb30BaTeneM COOTB~T
CTBY~~~X np~Ka30B C Knas~aTypbi TeneTaHna. C~CTeMbl pa6oTa~T 

B gByX pe~~MaX, n03BOnR~~~X B~nonHRTb o6pa60TKY OAHOBpeMeHHO 
c HaKonneH~eM ~n~ nocne HaKonneH~R onpeAeneHHoro o6"beMa 3Kc
nep~MeHTanbHOH ~H$OpMa~~~. HH$OpMa~~R HaKann~saeTCR Ha HMA 
B s~ge $aHnos c Ha3BaH~RM~ DIS.NNN, rAe NNN- nopHAKOBbiH 
HOMep. Ha gaHHOM 3Tane pa3B~T~R no 3anonHeH~~ KacceTbl MO~HO 
BblnonH~Tb ee 3aMeHy ~n~ nepe3an~cb $aHnos Ha HMn. 

3.1. C~cTeMa 6PHK 1 

C~cTeMa HaKann~BaeT 3KCnep~MeHTanbH~e AaHHble ~ CTpO~T BpeMeH
HOH ~ gsa aMnn~TYAHbiX cneKTpa, ~cnonb3YR gnR 3TOrO COOTBeTCTBeH
HO nepsoe, BTopoe ~ TpeTbe cnosa ~3 on~caH~R Ka~Aoro aKTa Aene
H~R. Ha apeMeHHOM cneKTpe Bb16~pa~TCR rpaH~~bl HY~HbiX 3HepreTH-
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B/ P!ic.3. CxeMbJ npou;eccoa, Hen on-
HlleMbiX B BPHK I. 

4eCKHX o6nacTeH /pe30HaHcos/. Asa aMnnHTYAHbiX cneKTpa- 3TO 
gsyrop6~e 3HepreTH4eCKHe pacnpeAeneHHR $parMeHTOB AeneHHR, nony-
4eHH~e no gsyM aHanorH4H~M cneKTPOMeTpH4eCKHM TpaKTaM. A6c~HCCbl 

nonyWI-IpHH Ha 3/4 BbiCOTbl nHKOB, COOTBeTCTBY~~HX nerKOMY H TR>Ke
noMy $parMeHTaM Ha gsyx cneKTpax, ~cnonb3Y~TCR AnR HaXO>KAeHHR 
KOHCTaHT, Heo6XOAHMbiX gnR ganbHeHWeH KanH6pOBKH no H3BeCTHOMY 
MeTOAY illMHTTa/10/, nony4eHHble KanH6pOB04Hble KOHCTaHTbl H rpaHH~bl 
pe30HaHCOB RBnR~TCR BXOAHbiMH napaMeTpaMH CHCTeMbl 6PHK 2. 

CAHno /11,12/ B npHn. 1 npHBeAeH TeKCT on~caHHR 6PHK 1 Ha R3b1Ke · 
06nacTH naMRT~ /nonR/ Ha BHeWHHX 3anOMHHa~~HX yCTPOHCTBaX /B3Y/ 
3aAaHbl HHCTPYK~HRMH 2-6. Cnoco6 pa3Me~eHHR o60PYAOBaHHR /6noKoa/ 
a KpeHTe yKa3aH HHCTPYK~HeH 7. OnHcaHHe 6y$epos ~ pacnpeAeneHHR 
naMRT~ AnR HHX B On H Ha B3Y cogep>KHTCR B HHCTPYK~HRX 9-15. 

a HHCTpyK~HH 16. HeKoTopble cne~~anbHble npHKa3bl onHcaHbl 
HHCTPYK~HRMH 17-20. 

OcHOBHble npo~eccbl, 

CXeMaTH4HO Ha PHC.3. 
MESUR H SAVE •. 

BblnonHHeMble CHCTeMOH 6PHK 1, npeACTaaneHbl 
PaccMoTpHM TpH ocHOBHbiX npHKa3a: INIT, 

no npHKa3y INIT. Ha6paHHOMY c KnaBHaTypbl TeneTaHna B Ha4ane 
3KCnepHMeHTa, npOHCXOAHT HHH~HanH3a~HR 060PYAOBaHHR H3MepHTenb
HOrO MOAYnR, a TaK>Ke pe3HAeHTHbiX nporpaMMHbiX MOAyneH CHCTeMbl 
CAHnO. 

BcneA 3a INIT Heo6XOAHMO ablnonHHTb npHKa3 MESUR, KOTOpbiH 
pa3pewaeT asog 3KcnepHMeHTanbHbiX AaHHbiX /nporpaMMa INTERF I 
c BXOAHbiX ycTpOHCTB 4epe3 CK a 6y$ep SAVE eo BHewHeH aaToHoM
HOH naMRTH. no 3anonHeHHH 3TOro 6y$epa aBTOMaTH4eCKH BbiCTaa-
nReTCR co6biTHe 1111 SAVE H HH$OpMa~HR 4epe3 6y$ep OZY B on 
nepen~cblaaeTCR Ha HMA a $aHn nog Ha3BaH~eM DIS. NNN. nocne 
3aKpbiTHR 3Toro $aHna Ha TeneTaHne noHBnHeTCR TeKCTosoe coo6~e
HHe o6 3TOM, ~ CHCTeMa aBTOMaT~4eCKH B03pa~aeTCR B pe>KHM HaKon: 
neHHR. noM~Mo 3anHc~ Ha HMA BblnonHR~TCR onepa~HH MaTeMaTH4ecKOH 
o6pa60TK~ HaKonneHHbiX gaHHbiX. B CHCTeMe 6PHK 1 peanH30BaHbl cne
gy~~He npo~ecCbl o6pa6oTKH. 
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no C06b1THIO SPECTI /pHC. 36/ HH<l>OPMa~HR H3 6y$epa I K' 
cooTseTCTSYIO~ero <l>aHny AnHHOH s 32K enos Ha HMA, KycKaMH C4H
TblsaeTCR s 6y$ep TOT /4x 256 enos on;. 3aTeM nporpaMMa HISTOG 
cTpoHT rHcTorpaMMY s 6y$epe TIMES /4096 enos/. nocne o6pa6oT
KH nop~HH HH$OpMa~HH npOHCXOAHT SbiCSe4HSaHHe Ha 3KpaHe AHCnneR 
TeKy~ero cocTORHHR 6y$epa TIMES, npeACTasnRIO~ero speMeHHOH 
cneKTp. 

no C06biTHIO SPECTRA npOSOAHTCR aHanorH4HaR o6pa60TKa KOAOS 
aMnnHTYAbl /pHc.36/. npH 3TOM CTpORTCR ASa aMnnHTYAHbiX cneKTpa, 
pe3ynbTaTbl 3aHocRTCR s 6y$epa Sl H S2. 

no npHKa3y W (RITE) - pHc.3s - MO~eT 6b1Tb SblnonHeHa 3a-
nHCb cneKTpos TIMES Sl H S2 Ha HMA s SHAe <l>aHnos c Ha3sa-
HHRMH TIMS.DAT . Sl.DAT H S2.DAT. 

HMeiOTCR TaK~e npHKa3bl SbiSOAa nep<l>oneHTbl AnR nocTpoeHHR rpa-
<l>HKOS Ha ycTpoHcTse DIGIGRAF, AnR noKaHanbHOH pacne4aTKH 
cneKTpos s AeCRTH4HOM KOAe, 04HCTKH 6y$epos H AP· 

B CHCTeMy 5PHK 1 sKnl04eH npHKa3 MTEST, KOTOpbiH sblnonHReT 
nposepKy roTOSHOCTH H HcnpasHOCTH o6opyAoSaHHR. B npHn.1 co
oTseTcTsyiO~HH npo~ecc onHcaH Ha R3b1Ke CAHnO cTpoKaMH 28-37. 
5narOAapR 3TOMY npHKa3y SH3yanbHO 3a speMR OKOnO 30 C MO~HO 
y6eAHTbCR S pa60TOcnoco6HOCTH 060PYAOSaHHR, He06XOAHMOrO AnR 
3anOMHHaHHR nocTynaiO~eH C AeTeKTOPOS HH$OpMa~HH. 

3.2. CHcTeMa 5PHK 2 

CHCTeMa C03AaHa AnR HaKonneHHR HH$opMa~HH H ee o6pa6oTKH. 
TeKcT onHcaHHR 5PHK 2 Ha R3b1Ke tAHnO npHSeAeH .s npHn.2. 
ria3Ha4eHHe HHCTPYK~H~ 1-44 RCHO H3 OnHCaHHR CHCTeMbl 5PHK 1. 
TpH HHTepsana OTHOWeHHH Mace OCKOnKOS onpeAeneHbl S CTpOKe 
34. HaKonneHHe AaHHbiX s 5PHK 2 3aAaeTcR aHanorH4HbiMH 5PHK 1 
npHKa3aMH. Aanbwe npOH3SOAHTCR cneAy~aR o6pa6oTKa. 

no C06b1THIO ARIF Ha4anb Ha.A HH$OpMa~HR H3 <l>aHna DIS.NNN 
C4HTblsaeTCR s 6y$ep TOT AnHHOH 4x256 enos. 3aTeM no nporpaMMe 
AEKMR SblnonHReTcfl HTepa~HOHHaR KanH6poso4HaR npo~eAypa H no 
TpeM CnosaM H3 OnHCaHHR Ka~AOrO aKTa AeneHHR HaXOARTCR KHHeTH-
4eCKHe 3HeprHH H CYMMapHaR KHHeTH4eCKaR 3HeprHR ASYX OCKOnKOS, 
HX MaCCbl H MaCCOSOe OTHOWeHHe. KanH6pOS04Hble KOHCTaHTbl 3aAaiOTCR 
CTpOKaMH 31-33 TeKCTa OnHCaHHR CHCTeMbl, pe3ynbTaTbl KanH6pOSKH 
3aHOCRTCR s 6y$ep TOTEM"' TTEMi, rAe i - nopRAKOSbiH HOMep Sb16paH
HOH napbl rpaHH~/ HHTepsana 3HeprHH HeHTpoHa,sKnl04aiO~ero pe3o
HaHc/ .3aTeM nporpaMMOH FILTRl SblnonHReTCR <l>HnbTpa~HR HH$OpMa~HH 
no Sb16paHHbiM HHTepeanaM 3HeprHH HeHTpOHOS, 3Ha4eHHR rpaHH~ 
BSOARTCR S nporpaMMHyiO CHCTeMy 3a6narospeMeHHO /CTpOKH 36-38, 
npHn.2/ HnH 3aHoCRTCR c TeneTaHna nepeA Ha4anoM pa6oTbi.Pe3ynbTa
Tbl <l>HnbTpa~HH coxpaHRIOTCR s 6y$epax DOTi /4x256 cnos/.C Ka~AbiM 
6y$epoM DOTi pa6oTaeT nporpaMMa rHcTorpaMMHposaHHR HISTOG, 
cneKTPbl <l>OPMHPYIOTCR s 6y$epax DTAMi /256 enos/ H f!SnRIOTCR 
pacnpeAeneHHRMH CYMMapHOH KHHeTH4eCKOH 3HeprHH ASYX OCKOnKOS 
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S Sb16paHHOH pe30HaHCHOH o6naCTH 3HeprHH AnR scex S03MO~HbiX 
Mace. B npHn.2 3TH npo~eAYPbl npeACTasneHbl HHCTPYK~HRMH 54-59. 
AnR nocneAHeH no c4eTy pe3oHaHcHoH o6nacTH MO~Ho noMHMO onH
caHHOH nposecTH AOnonHHTenbHYIO o6pa6oTKy /npHn.2, 61-68/, a 
HMeHHO: noCTPOHTb aHanOrH4Hble pacnpeAeneHHR CYMMapHOH KHHeTH-
4eCKOH 3HeprHH nocne pa3AeneHHR /nporpaMMa FILTRl I scex 
C06biTHH S 3aSHCHMOCTH OT COOTSeTCTSYIO~ero OTHOWeHHR Mace. 
B pe3ynbTaTe s 6y<!>epax DTAMFi nony4aiOTCR pacnpeAeneHHR 3Hep-
rHH S Tpex HHTepsanax MaCCOSbiX OTHOWeHHH OCKOnKOS. 

TaKHM o6pa30M, nocne o6pa6oTKH 3KcnepHMeHTanbHOH HH<!>OpMa~HH 

s 6y<!>epax DTAMi /6 wT./ H DTAMFi /3 WT./ HaXOARTCR cneKTPbi-
3HepreTH4eCKHe pacnpeAeneHHR, KOTOpble RSnRIOTCR peaynbTaTaMH 
nepSH4HOH o6pa60TKH. 

Pe3ynbTaTbl /cneKTpbl/ MO~Ho coxpaHHTb s SHAe <l>aHnos Ha HMA 
/npHKa3bl w H SEP I. npo~eCCbl 3anHCH Ha SHewHee YCTPOHCTSO 
OnHCaHbl HHCTpyK~HRMH 82-95 /npHn.2/. 

no npHKa3aM SHOi Ha 3KpaH AHCnneR MoryT 6b1Tb SbiSeAeHbl 
nonapHo see 3HepreTH4eCKHe pacnpeAeneHHR. 

PeanH3osaH TaK~e PRA npHKa3os, o6cny~HsaiO~Hx pacne4aTKy 
cneKTPOS S AeCRTH4HOM SHAe, HX Sbl4ep4HSaHHe Ha AHrHrpa<!>e, TeCTH
posaHHe o60PYAOSaHHR H AP· 

4. 3AKJ1104EHHE 

AaHHaR CHCTeMa npHMeHRnacb AnR H3MepeHHR sapHa~HH KHHeMaTH-
4eCKHX 3HeprHH <l>parMeHTos AeneHHR RAeP ypaHa-235, so36y~AeH
n~A M~~I~UHdM~ pe3oHaHCHOH oonaCTH 3HeprHH, np~ AnHHe speMR
nponeTHOH 6a3bl 10 M Ha H5P-30. 

nporpaMMHOe o6ecne4eHHe SblnOnHeHO CpeACTSaMM KOMnneKCa 
CAHnO. 

CHcTeMa BbiAep~ana onbiTHYIO 3KcnnyaTa~HIO no H3MepeHHIO KHHeTH-
4eCKHX 3HeprHH OCKOnKOS AeneHHR 23 5u C anpenR 1981 r. H HCnOnb-
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3yeTCR AnR <l>H3H4eCKHx H3MepeHHH. 
Ha pHc.4 npHSeAeH KanH6posaHHbiH 
no 3HeprHH aMnnHTYAHbiH cneKTp, 
nony4eHHbiH no cneKTPOMeTPH4eCKQ
MY TpaKTY CHCTeMbl 5PHK.HaHAeHbl 
TaK~e Maccosoe pacnpeAeneHHe 
OCKOnKOS H pacnpeAeneHHR nonHOH 
KHHeTH4eCKOH 3HeprHH OCKOnKOB 
Anfl weCTH HHTepsanos Maccbl. Bee 
3TH pacnpeAeneHHR no~y4eHbl AnR 

PHc.4. 3HepreTHqecKoe pacnpeAene
HHe OCKOITKOB AeReHHH. 
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TaKHM o6pa30M, MaTeMaTH4eCKOe o6ecne4eHHe CHCTeMbl 6PHK AaeT 
803MO~HOCTb•ynpaaneHH~ 3KCnepHMeHTOM, HaKonneHH~ ~H3H4eCKO~ 
HH~OpMa~HH H nonHO~ ee 06pa60TKH. 

B 3aKn~4eHHe aaTOPbl Bblpa~a~T 6naroAaPHOCTb n.6.nHKenbHepy, 
r.n.myKoay, A.H.OCTPOBHO~Y 3a noM~b npH BblnOnHeHHH AaHHO~ 
pa6oT~, a TaK~e T.6.mypaa~eao~ 3a O~OpMneHHe PHCYHKOB. 

TeKcT onHcaHH~ cHcTeM~ 5PHK 1 Ha ~3~Ke CAHnO 

1 /CORE 24KW 
2 /FIELD*256W 1 AVT:<DATA.ENK=32KW> 
3 /FIELD*256W 2 RKO:<DIS.000=32KW> 
4 /FIELD*256W 3 RKO:<Sl.DAT=256W> 
5 /FIELD*256W 4 RKO:<S2.DAT=256W> 
6 /FIELD*256W 5 RKO:<TIMS.DAT=4096W> 
7 /LET DIS=20rMEM0=12 
8 /GET ERRRESrCAMTSTrHISTOG 

nPHnOmEHHE 1 

9 /IB SAVE<1:32KW>rXX(l:Or32KW>rTSAVE<l:0,32KW> 
10 /IB SK1(3:256W>rSK2<4:256W>rTIMSK<5:4096W> 
11 /IB EKRAN<133776Vr256W>rX<133776Vr256W>rOZY<1KW> 
12 /IB BFLIST<lOOW>rTOT<4*256W>rSK<105160Vr256W> 
13 /IB IK<2:32KW>rSPECTI<2:~r32KW>rSPECTA<2:0r32KW> 

14 /IB TOTA<127160Vr4*256W>rST<107160Vr4096W> 
15 /IB UPFLTB<lOOW>rTIMES<4096W>rS1<256W>rS2<256W> 
16 /IV L=4rNT=lrNA1=2rNA2=3rMODE=2rC=OrVIC=OrACT=1 
17 /EVENT MTESTriNITrCLRTrCLRSrWrDIGrMES 
18 /DATA BFLIST='SETrODT'r-1 
19 /DATA UPFLTB='MTESTrSAVEriNITrSPECTirSPECTAr'r/* 
20 'BrCLRTrCLRSrWrDIG'r-1 
21 /CASE INIT DO SET<"ERRRES-r"DISP"r"MESUR-)r/* 
22 DEFSP<TIMES>rSCALEX<O>rDISPLYrDOWN<INIT> 
23 /CASE SAVE DO MOVZIM<SAVErOZY> 
24 /CASE OZY DO IORT<"WRITEHrOZYriK> 
25 /CASE IK DO IORT<"CLOSEHr2)r/* 
26 UP<SPECTirSPECTArMES>rMESURrFULL<IK> 
27 ~********************************************** 
28 /CASE MTEST DO TLOAD<EKRANrCrOr2)rUP<EKRAN> 
29 /CASE EKRAN DO MOVZIM<EKRANrXX> 
30 /CASE XX DO DOWN<MTEST>rUP<TSAVE>rCLRBV(C)r/* 
31 DOWN<XX> 
32 /HIE MTEST->EKRAN->XX 
33 /PRIOR XXrMTEST 

8 

34 /CASE TSAVE DO DEFSP<EKRANrl)rDISPLYr/* 
35 MOVZIM<TSAVErX> 
36 /CASE X DO TIMEWT<XrTSAVE> 
37 /HIE TSAVE->X 
38 ;********************************************** 
39 /CASE SPECTI DO IORT<-READ-rSPECTirTOT> 
40 /CASE TOT DO HISTOG<TOTrTIMESrLrNT)r/* 
41 DEFSP<TIMESrl)rSCALEX<-4>rSCALEY<O>rDISPLY 
42 /CASE TIMES DO CLEAR<TOT>rDOWN<TIMES> 
43 /CASE CLRT DO CLEAR<TIMES>rDOWN<CLRT> 
44 /CASE SPECTA DO IORT<"READ-rSPECTArTOTA> 
45 /CASE TOTA DO HISTOG<TOTArSlrLrNAl)r/* 
46 HISTOG<TOTArS2rLrNA2>rDEFSP<Slrl)rSCALEX<O>rl* 
47 DISPLYrDEFSP<S2r2>rSCALEX<O>rSCALEY<O>rDISPLY 
48 /CASE Sl DO DOWN<Sl> 
49 /CASE MES DO IORT<HCLOSE-r2>riNDEX<2rVIC>rl* 
50 COMPL<S2>rDOWN<MES> 
51 /CASE CLRS DO CLEAR<Sl)rCLEAR<S2>rDOWN<CLRS> 
52 ;********************************************** 
53 /CASE W DO IORT<HWRITE"rSlrSKl> 
54 /CASE SKl DO DOWN<W>riORT<-CLOSEHr3>rUP<SK)r/* 
55 DOWN<SKl> 
56 /CASE SK DO IORT<HWRITE"rS2rSK2> 
57 /CASE SK2 DO DOWN<SK>riORT<-CLOSE"r4)rUP<ST)r/* 
58 DOWN<SK2> 
59 /CASE ST DO IORT<-WRITE-rTIMESrTIMSK> 
~0 !CASE T!MS~ ~Q ~QW~~ST~:!C~T~"CLCSE";5~;/~ 
61 FULL<TIMSK> 
62 /CASE DIG DO DIGR<Sl>rDIGR<S2)r/* 
63 DIGR<TIMESr4r256>rDOWN<DIG> 
64 /HIE SAVE->OZY 
65 /HIE SPECTI->TOT 
66 /HIE SPECTA->TOTA 
67 /PRIOR SPECTirSPECTA 
68 /SUBSYS MESURrTYPE:CM3/RES 
69 /DEVISE 2rPR:5rAV:274VrVECTOR:12=330Vr6=300V 
70 /HCASE MEMO:MEMO DO INTERF<MODErSAVE> 
71 /LINK MEMO TO MOVZIM 
72 /LINK MEMO TO CLR128 
73 /SUBSYS DISPrT:CM3/RES 
74 /ATTACH DIS TO DISPLY 
75 /ENDH 
76 /END 

nPHnOmEHHE 2 
TeKcT onHcaHH~ CHCTeM~ DPHK 2 Ha ~3~Ke CAHnO 

1 /CORE 24KW 
2 /FIELD*256W 1 AVT•<DATA.ENK•32KW> 
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4 /FIELD•256W 3 RKOtDUFHI1.DAT•256W> 
5 /FIELD*256W 4 RKOt<DUFHI2.DAT=256W> 
6 /FIELD*256W 5 RKOa<DUFHI3.DAT=256W> 
7 /FIELD*256W 6 RKOa<DUFHI4.DAT=256W) 
9 /FIELD•256W 7 RKOt<DUFHI5.DAT=256W> 
9 /FIELD*256W 9 RKOt<DUFHI6.DAT•256W) 

10 /FIELD*256W 9 RKOt<SEPARl.KAS•256W> 
11 /FIELD*256W 10 RKOa<SEPAR2.HAS•256W> 
12 /FIELD*256W 11 RKO•<SEPAR3.HAS•256W> 
13 /LET DIS•20rHEH0•12r8K5•4 
14 /GET ERRRESrFILTR1rHISTOOrAEKHRrCAHTSTrOTirCLEAR 
15 /18 SAVE<1132KW>rXX<1•0r32KW>rTSAVE<110r32KW> 
16 /18 OZY<256W>rEKRAN<256W>rX<136000Vr256W> 
17 /18 IK(2132KW>rARIF(210r32KW>rTOTEH<4•256W> 
19 /18 TTEH1<126000Vr4*256W>rTTEH2<126000Vr4*256W> 
19 /18 TTEH3<126000Vr4*256W>rTTEH4<126000Vr4*256W) 
20 /18 TTEH5<126000Vr4*256W>rTTEH6<126000Vr4*256W> 
21 /18 TOT<4*256W>rDOT1<4*256W>rDOT2<122000Vr4*256W> 
22 /18 DOT3<122000Vr4*256W>rDOT4<122000Vr4*256W> 
23 /18 DOT5<122000Vr4*256W>rDOT6<122000Vr4*256W> 
24 /18 6*DTAHY.<256W>rDOF1<132000Vr4*256W> 
25 /18 DOF2<126000Vr4*256W>rDOF3<4*256W>r8CH<32W> 
26 /D 18 DU1<31256W>rDU2<4•256W>rDU3<5a256W> 
27 /D 18 DU4(61256W>rDU5(71256W)rDU6<9a256W> 
29 /D 18 SEPR1<91256W>rSEPR2<101256W>rSEPR3<11•256W> 
29 /18 3*DAHFY.(256W> rUPFLt8<100W> r8FLIST<100W> 
:!0 /!1J L•~:o~!·b~A!•2:-~2·:! 
31 /RV IA1•0.4301961riA1P•0.0006393riA2•0.511957 
32 /RV IA2P•0.0007596r181P•0.0279039ri82P•0.037651 
33 /RV 181•16.021522rl82•22.599093 
34 /IV F01•100rF1•120rF02•121rF2•155rF03•156rF3•300 
35 /IV HODE=2rC•OrVIC•OrH0•235rN8•0 
36 /IV SG1=1rEG1•10000rSG2•1rEG2•10000rSG3•1 
37 /IV EG3•10000rSG4•1rEG4=10000rSG5•1rEG5•10000 
39 /IV SG6•1rEG6•10000rACT•1 
39 /EVENT INITrFHASrFHHr5*8HOY.rWr5*DTY.rDIG 
40 /EVENT SEPrSEPH1rSEPH2rCLRTrCLRSrHES 
41 /DATA 8CH•1r2r3 
42 /DATA BFLIST•'SETrODT'r-1 
43 /DATA UPFLT8•'8AVEriNITrSH01rSH02rSH03rSH04r'r/* 
44 'ArSH05rCLRTrCLRSrSEPrWrDIG'r-1 
45 /CASE !NIT DO SET<.ERRREs·,·ori·r·DISP·r·HEsUR·>r/* 
46 DEFSP<EKRAN>rSCALEX<O>rDISPLYrDOWN<INIT> 
47 /CASE SAVE DO HOVZIH<SAVErOZY> 
49 /CASE OZY DO IORT<.WRITE·,ozy,IK> 
49 /CASE IK DO IORT<'"CLOSE'"r2> rUP<ARIFrHES> r/* 
50 HESURrFULL<IK> 
51 /CASE ARIF DO IORT<'"READ•rARIFrTOT> 
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52 /CASE TOT DO AEKHR<TOTrTOTEHrHOrN8rLriA1riA1Pr/* 
53 IA2riA2Pri81ri81Pri82ri82P>rCLEAR<TOT>rUP<TOTEH> 
54 /CASE TOTEH DO UP<TTEH1rTTEH2rTTEH3rTTEH4rTTEH5r/* 
55 TTEH6>rDOWN<TOTEH> 
56 /CASE TTEH1 DO FILTR1<TTEH1rDOT1rLrNTrSG1rEG1)r/* 
57 HISTOO<DOT1rDTAH1rLrNA1>rCLEAR<DOT1)rDOWN<TTEM1> 
59 
59 /CASE TTEH6 DO FILTR1<TTEM6rDOT6rLrNTrSG6rEG6)r/* 
60 UP<FHAS>rCLEAR<TTEM6> 
61 /CASE FHAS DO FILTR1<DOT6rDOF1rLrNA2rF01rF1>r/* 
62 FILTR1<DOT6rDOF2rLrNA2rF02rF2>rFILTR1<DOT6r/* 
63 DOF3rLrNA2rF03rF3>rFILTR1<DOT6rDOF3rLrNA2rF03r/* 
64 F4>rUP<FHH>rDOWN<FMAS> 
65 /CASE FHH DO HISTOO<DOT6rDTAM6rLrNA1>rCLEAR<DOT6>J* 
66 HISTOO<DOF1rDTAHF1rLrNA1>rHISTOO<DOF2rDTAMF2rLr/~ 
67 NA1>rHISTOO<DOF3rDTAHF3rLrNA1>rCLEAR<DOF1rDOF2r/* 
69 DOF3>rDOWN<FHH> 
69 /HIE SAVE->OZY 
70 /HIE ARIF->TOT 
71 /CASE HES DO IORT<-CLOSE-r2)riNDEX<2rVIC)r/* 
72 COHPL<DTAHF3>rDOWN<MES> 
73 /PRIO TOTEMrTTEH1rTTEH2rTTEM3rTTEH5rTTEH5rFMASr/* 
74 FHHrTTEH6rTOTrARIFrHES 
75 /CASE CLRT DO CLEAR<DTAH1rDTAH2rDTAM3rDTAM4r/* 
76 DTAM6rDTAM6>rDOWN<CLRT> 
77 /CASE SH01 DO DEFSP<DTAM1r1>rSCALEX<O>rDISPLYr/* 
7~ ~E~SP~D!A~2~2):-S~ALEX~I')):n!SPLY:n0~~~5HOl~ 
79 
90 /CASE SH05 DO DEFSP<DTAMF2r1>rSCALEX<O>rDISPLYr/* 
91 DEFSP<DTAMF3r2)rSCALEX<O>rDISPLYrDOWN<SH05) 
92 /CASE W DO IORT<.WRITE-rDTAM1rDU1> 
93 /CASE DU1 DO DOWN<W>riORT<HCLOSE-,3)rUP<DT1)r/* 
94 DOWN<DU1) 
95 /CASE DT5 DO IORT<HWRITE.rDTAM7rDU6> 
96 /CASE DU6 DO DOWN<DT5>riORT<.CLOsE·re>rDOWN<DU6> 
97 /CASE SEP DO IORT<.WRITE-rDTAMF1rSEPR1> 
98 /CASE SEPR1 DO DOWN<SEP>riORT<.CLOSE·r9)r/* 
99 UP<SEPH1>rDOWN<SEPR1> 
90 /CASE SEPM1 DO IORT<.WRITE-rDTAMF2rSEPR2> 
91 /CASE SEPR2 DO DOWN<SEPM1>riORT<-CLOsE·r10)r/* 
92 UP<SEPM2>rDOWN<SEPR2> 
93 /CASE SEPM2 DO IORT<.WRITE.rDTAMF3rSEPR3> 
94 /CASE SEPR3 DO DOWN<SEPM2>riORT<HCLOSE-r11)r/* 
95 FULL<SEPR3> 
96 /SU8SYS HESURrTYPEICM3/RES 
97 /DEVISE 2rPR15rAVt294VrVECTORI12=330Vr6=300V 
99 /HCASE MEMOIMEMO DO INTERF<MODErSAVE> 
99 /LINK MEMO TO MOVZIM 
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100 /LINK MEMO TO CLR129 
101 /SUBSYS DISPrT:CM3/RES 
102 /ATTACH DIS TO DISPLY 
103 /ENDH 
104 /END 
* 
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PyKonHcb nocTynHna e H3AaTenbCKH~ OTAen 
6 H~nR 1982 roAa. 

6aKanoa T. HAP· H3MepHTenbHWH MOAYnb Ha 6aae 38M CM-3 10-82-522 
H aHewHeH naMATH CM-3101 AnA MHoronapaMeTpH4eCKHx HccneAOBaHHH npo~ecca 
AeneHHA TA*enWX AAep pe30HaHCHWMH He~TpoHaMH 

AnA npoBeAeHHA Ha HMnynbCHOM peaKTOpe H6P-2 MHOronapaMeTpH4eCKHX HC
cneAOBaHHH npo~ecca AeneHHA TA*enwx AAeP C03AaHa ycTaHOBKa 6PHK. 0nHCWaa
~TCA AeTeKTOpHaA annapaTypa 3TOH ycTaHOBKH, o60PYAOBaHHe H3MepHTenbHoro 
MOAYnA Ha 6a3e ManoH 38M H annapaTypw B CTaHAapTe KAMAK H C03AaHHOe npor
paMMHOe o6ecne4eHHe, Aa~ee aoaMO*HOCTb aaTOMaTH4ecKoro awnonHeHHA nporpaM
MW 3KCnepHMeHTa, ynpaaneHHA pa60TOH H3MepHTenbHOrO MOAYnA, HaKonneHHA Ha 
BHeWHHX HOCHTenAX ~H3H4eCKOH H~PMa~HH H nonHOH ee MaTeMaTH4eCKOH o6pa60TKH 
HcnonbaoaanHc~ ABB KpeMHHeawx noaepxHOCTHo-6apbepHwx AeTeKTopa 6onbwoH 
nn~aAH H TOHKaA cneKTpocKOnH4eCKaA MHWeHb H3235U. AnA npeo6pa30BaHHA aHano
rOBOH H~PM8~HH B ~H~poay~ cny*HnH apeMeHHOH KOAHPOB~HK THna 8K5 H ABa 
aMnnHTYAHWX - THna AK1024, KoTopwe pacnonaranHcb a KPeHTe KAMAK. YnpaaneHHe 
MarHcTpanb~ a KpeHTe oc~ecTanAnocb 4epea cne~KOHTponnep. nony4eHw Maccoaoe 
pacnpeAeneHHe OCKOnKOB H pacnpeAeneHHe nonHOH KHHeTH4eCKOH 3HeprHH OCKOnKOB 
AnA weCTH HHTepaanoa MaCCW B OTAenbHWX pe30HaHcax. 

Pa6oTa awnonHeHa a fla6opaTopHH HeHTPOHHOH ~H3HKH OHRH. 

Bakalov T. et al. Measuring Mounting on the Base 10-82-522 
of SM-3 Computer and External Memory Device of SM-3101 Computer for Many 
Parameter Investigations of the Heavy lon Fission Induced by Resonance 
Neutrons 

A mounting for the many parameter investigations of the division process 
of heavy nuclei on the fast neutron reactor has been created. The detec-
tor apparatus, the measuring module equipment on the base of a mini-computer 
performed in CAMAC standard are described as well as software which enables 
one to execute automatically an experiment, and its control, to store 
physical information and its whole mathematical treatment. 
Two C surface-barrier big area detectors and 235U thin spectroscope 
target were used. For analog to-digital data transformation one time-coder 
and two amp 1 i tude coders mounted on the CAMAC crate were used. The manage
ment of the crate magistral is realized by controller. Fission mass dis
tribution and whole kinetic energy fission distributions for six intervals 
of mass in each resonance have been obtained. 

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