


06~aR opraHH3a~MR cMcTeM~ c6opa, o6pa60TKM H aHanHsa cneKT
poMeTpH4ecKo~ HH¢OpMa~MH noKa3aHa B pa6oTe/l/. HHme paccMaT
pMsaeTCR opraHM3a~MR asTOMaTH3HpOBaHHO~ CHCTeM~ HH¢0pMa~HM 
AnR RAepHo-cneKTpOCKOnH4ecKHX 3KcnepMMeHTOB /cneKTpoMeTpHR + 
cneKTpOrpa¢HR=cneKTpOCKOnMR/. 

I. ~AEPH0-¢~3~4ECKHE AAHH~E 

Henpep~BHOe cosepweHCTBOBaHHe 3KcnepMMeHTanbH~X MeTOAOB 
RAepHOii ¢H3HKH nOpOli<AaeT HHTeHCHBHbl~ nOTOK AaHHbiX - B nocneA
HMe rOAbl npaKT!-14eCKM Kalt(Able 5 neT npOMCXOAHT YABOeHMe HH¢op
Ma~HH. B peaynbTaTe, KaK npasHno, KamAaR $H3H4ecKaR xapaKTe
PHCTHKa npeACTaBneHa COBOKynHOCTb~ 3Ha4eHH~, nony4eHH~X B paa
nM4H~X na6opaT0pHRX M B pa3HOe speMR. BBHAY TOro, 4TO AnR oT
AenbHbiX xapaKTepHcTMK 4acTo Ha6n~AaeTcR 6onbwo~ paa6poc 3Ha-
4eHHH, B03HHKaeT He06XOAHMOCTb O~eHKH AaHHbiX, B npo~ecce KOTO
poR npOMCXOAHT cornacosaHHe 3KCnepHMeHTanbH~X 3Ha4eHHR B paM
Kax HeKOTOpo~ TeopeTH4ecKo~ cxeMbl. EcnH noA06Hoe cornacosaHHe 
nposeCTH He YAaeTCR MnH Tpe6y~TCR 6onee T04H~e AaHH~e, TO He-
06XOAHM~ yT04HR~~He 3KcnepMMeHT~. 

Pa6oT~ no o~eHKe AaHH~x nsnR~TCR AOCTaT04HO TPYAOeMKHMM. 
AnR KOH~eHTpa~MH ycHnH~ KamAO~ cTpaH~ s 3TOM HanpasneHHM, a 
TaKlKe AnR opraHM3a4HM MelXAYHapOAHOrO pa3AeneHHR TPYAa C03AaHbl 
Ha~MOHanbH~e M MelKAYHapOAH~e MH¢OpMa~HOHHWe cnylK6~ M ~eHTp~. 

B CCCP npM rKA3 cy~eCTByeT KOMMTeT no RAePH~M AaHH~M, B 
paMKaX KOTOporo HaXOARTCR ~eHTP no/H,~TpOHHWM AaHH~M B ¢H3HK0-
3HepreTM4eCKOM HHCTMTyTe /UflA ~3~/ 2 H ~eHTP no HeHeRTpOHH~M 
AaHHWM s ~HCTMTyTe aTOMHOA 3HeprMH MM. H.B.Kyp4aTosa /UARA 
HA3;/3/. B paMKax AKaAeMHH HayK CCCP C03AaH 4eHTP no RAeP7~M 
AaHHWM B neHHHrpaACKOM HHCTMTyTe RAepHO~ ¢H3HKM /UA nH~¢/ 4/, 
a npH MHHMCTepcTse swcwero o6paaosaHHR - ~eHTP no ¢oTORAePH~M 
AaHHWM B Hay4HO-HCCneAOBaTenbCKOM HHCTHTyTe RAePHOR $M3MKH MrY 
/UA¢3 HH~R¢ Mry;/5/. 

CooTBeTCTBY~~Me Hal\HOHan'H~e ~eHTP~ no RAePH~M AaHH~M cy
~ecTsy~T M B APYrMX CTpaHaX 6 . 

C ~enb~ KOOPAMHal\HM pa6oT Ha~MOHanbH~X LleHTPOB MelKAYHapoA
Hbl~ KOMMTeT no RAePHbiM AaHHbiM /~1K~A/ npH t1ArAT3 npoBOAMT c6op 
M pacnpocTpaHeHMe RAePH~X AaHHWX. A MH¢OpMa4MOHHoe 6~po, cne
L\HanbHO C03AaHHOe npH t1KRA, ocymecTBnReT y4eT scex cy~eCTBy~-
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ll\MX 1-1 C03AaBaeMbiX KOMni-infll.ll-1~ flABPHbiX AaHHbiX 1-1 KOHTpOni-ipyeT 
pa60TW no I-1X Ol.leHKe. 

.QnR BAMH006pa31-1fl npeACTasneHI-1fl AaHHbiX, YA06CTBa o6MeHa 1-1 
pa60TW C HHMH 6wn1-1 pa3pa60TaHW eAI-1HWB $OpMW npeACTasneHI-1fl 
flABPHbiX AaHHbiX, KOTOpble peKOMeHAOB8'1bl B Ka4eCTBe MBlKAYH8POA
HWX 06MeHHWX $OpMaTOB: 

a/ gnfl Ol.leHeHHWX Herle~TpOHHWX AaHHWX - ENSDF/?/H ENDF/B/B/. 
. ' 

6/ AnA Ol.leHeHHWX He~TpOHHwx AaHHWX - ENDF/6; 
a/ AnA ~KcnepHMeHTanbHWX AaHHWX- EXFQR/9/. 
npi-1 C03A8HI-11-1, co6CTBeHHbiX I-1HqJOpM81.11-10HHO-pac4eTHbiX KqMnneK

COB K8lKAafl HCCneAOBaTen~CKafl H npOeKTHO~TeXHOnor~4BCKa~ _opra
HH3ai.IHfl MOlKeT ~Onb30BaTbCfl ycnyraMH Hai.IHOHanbHWX HH$0pMa~~bH
HWX I.IBHTpOB H paCCMaTpHB8Tb HX HH$OpMai.IHOHHWe ¢0HAW B Ka4ecT
Be OCHOBHbiX HCT04HHKOB AaHHbiX, nony48fl 3TH A8HHbl,e B COOTBeT
CTBY~ll\eM qJOpMaTe nH60 no KaHanaM CBfl3H, nH60 Ha MaWHHHWX HO
CHTBnflX /MarHHTHWX neHTS~/. 

Bee COBpeMeHHWB HH¢0pMai.IH0HHWe CHCTeMW CTpOflTCfl no npHHI.l~ny 
6aHKOB A8HHbiX. 

I I . KOHl\EnL.\1-Ul 6AHKOB ,D,AHHbiX 

KoHI.leni.IHfl 6aHKOB A8HHWX HMeeT ABa acneKTa: so-nepswx, 3To 
peWeHHe 4HCTO HHqJOpMai.IHOHHWX BOnpOCOB 6e3 OpHeHT81.1HH Ha KOH
KpeTHY~ pac4eTHY~ 3aAa4y H, ao-sTopwx, cnei.IHanbHaR opraHH3a-
4HR BW4HCnHTenbHaro npo4ecca npH pa6oTe c A8HHWMH. CneAyeT 
OTMBTHTb, 4TO CaM ¢aKT C03AaHHfl MBlKAYHapOAHWX H H81.1HOHanbHWX 
cnylK6 H l.leHTPOB, opraHH3Y~ll\HX H npOBOARll\HX KpOnOTnHBY~ pa6oTy 
no c6opy, pacnpocTpaHeHH~ H YT04HBHH~ RABPHWX AaHHWX flBnReT
CR HeanposeplKHMWM nOATBeplKAeHHBM BalKHOCTH H CaMOCTOflTenbHOCTH 
HHqJOpMai.IHOHHWX npo6neM B o6naCTH flAePHWX HCCneAOBaHH~. KpoMe 
TOre, B nocneAHHe rOAW HMeeT MBCTO WHpOKOe pacnpocTpaHeHHe 
HOBO~ OpraHH384HH BW4HCnHTenbHOrO np04ecca npH pa6oTe C AaH
HWMH, XapaKTepH3Y~ll\e~CR nonHWM OTKa30M OT 4eHTpanbHO~ penH 
nporpaMMW H CnB4H8nbHO~ nOArOTOBKH gnR Hee AaHHWX H KOH4BHT
PHPY~ll\B~ CBOe BHHM8HHe Ha C03A8HHH H nOAAeplKaHHH COBOKynHoc
Te~ AaHHWX H OpraHH3a4HH MHOroacneKTHOrO AOCTyna K HHM pa3nH4-
HWX pac4eTHWX nporpaMM H nonb3osaTene~. 

B CBR3H c TeM, 4TO 4acTo MarHHTHaR neHTa c AaHHbiMH, npeA
cTasneHHWMH, HanpHMep, a ¢opMaTe ENSDF, acC04HHpyeTcR .c. 6aH
KOM AaHHWX /6~/, He06XO?HMO OTMeTHTb cneAY~ll\ee. 

6~- ~TO KOMnneKC/JQ , BKn~4a~ll\H~ CaMH,AaHHWe, opraHH30BaH
HWe cne4HanbHWM o6pa30M /T.H. 6a3W AaHHWX/ H 3KCnnyaTHpyeMWe 
B paMKaX HBKOTOpO~ CHCTBMW ynpasneHHR ~a3aMH ~aHHWX /CY6~/, 
KOTOpaR o6e~ne4HBaeT onpeAeneHHWR cepBHC npH C03AaHHH 6a3 AaH
HWX, HX COXpaHeHHH, 06HOBneHHH, MHOrOTBPMHHanbHOM AOCTyne. 6~ 
BKn~48eT faKlKB cne4H8nbHWe 6H6nHOTBKH npo6neMHO~ o6pa60TKH 
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AaHHWX, KOTOpWe pa3pa6aTWBa~TCR C OpHeHTa4He~ Ha KOHKpeTHOe 
npHMeHeHHe. 06bi4HO 6~ C03Aa~TCR Ha OCHOBe CTaHAaPTHO~ TeXHH-
4eCKO~ 6a3bl /HanpHMep, 3BM cepHH EC/ H npeAnonara~T HanHI,lHe 
aAMHHHCTpa4HH 6~ - KOnneKTHBa cnei.IHanHCTOB KaK no CHCTeMHO
TeXH~4eCKHM BOnpocaM, TaK H no npo6neMaTHKe npeAMeTHO~ o6naCTH. 
( T04KH 3peHHR opraHH3a4HH BW4HCnMTenbHOrO np04eCca MAeOnOrHR 
6~ npeAnonaraeT, 4TO BCR COBOKynHOCTb 6a3 AaHHbiX B npo4ecce 
3KCnnyaTa4HH HaXOAHTCR HenpepbiBHO 11 Ha nHHHH 11

, TO eCTb AOCTynHa 
AnR o6pa60TKH 6e3 AOnOnHMTBnbHO~ yCTaHOBkH MaWHHHWX HOCMTene~ 
C gaHHWMM.3TO Cyll\eCTBeHHW~ MOMBHT,OTpalKa~ll\H~ npMHI.IMnManbHOe OT
nH4Me nOA06HO~ opraHM3a4HH BW4HCnMTenbHOrO np04ecca OT TpaAH4H-
0HHO~, npH KOTOpO~ 4eHTpanbHOe MBCTO 3aHHMana nporpaMMa o6-
pa60TKH AaHHWX, a He caMH AaHHWe. 

6a3w AaHHWX - 3TO 4eHTP n~6o~ cospeMeHHO~ MH¢OpMa4HOHHoR 
CHCTeMbl, BOKpyr KOTOporo C03AaeTCR npo6neMHOe o6ecne4eHHe, 
npeAOCTasnR~ll\He YA06cTBa AnR pa6oTw c A8HHWMH. 

YcneX KOH4en4HR 6~ RBnReTCR 3aKOHOMepHWM, TaK KaK OHH o6ec
ne4MBa~T MHOroacneKTHOe KOnneKTHBHOe HCnOnb30BaHHe AaHHWX. 
npH 3TOM rapaHTHpyeTCR 4enOCTHOCTb, nOnHOTa H HenpOTHBOpe4H
BOCTb BCeX xpaHRll\I-1XCR AaHHbiX, o6ecne4HB8~TCR pa3nH4Hble 11 T04KH 
3peHHR 11 Ha AaHHble B paMKaX HeKOTOpbiX nOAMOAene~ BHe 3aBHCHMOc
TH OT rno6anbHOR MOAenH H OT ¢H3H4eCKOR opraHH3a4HI-1 AaHHWX. 
noA06HW~ nOAXOA ylKe nOKa3an CBO~ Aeecnoco6HOCTb H 3¢¢eKTHB
HOCTb B AenOBWX npt.-1nOlKeHHRX /3KOHOMHKe, c¢epe 06cnylKHBaHHR 
H T.A./, rAe yme HaKonneH nonOlKt.-1TenbHWR onwT no pa3pa6oTKe 
1-1 Hcnonb30BaHt.-1~ 6~. B o6nacTH Hay4HWX npHnOlKeHH~ H, B 4acT
HOCTH, B o6na~Tt.-1 ~AePHO-qJI-131-14BCKI-1X I-1CCneAOB8HI-1~ KOH4Bn4HI-1 6~ 
TOnbKO H84HH8~T 38HHM8Tb rnaBeHCTBY~ll\ee nonOlKBHH€. 

I I I . OPrAHH3AUHR HH¢0PMAUHOHHOR CHCTEM~ nnR 
R~EPHO-CnEICTPOCKOnH4ECKHX 3KCnEPHMEHTOB 

Pa3pa60TKa HHqJOpMa4HOHHO~ CHCTeMW ~nR RABPHO-cneKTPOCKOnH-
4eCKHX 3KcnepHMeHTO~ 6a3HpyeTcR Ha npHH4Hnax 6aHKOB A8HHWX. 
npH 3TOM AOnonHI-1TenbHO Y4HTbiBa~TcR cneAY~ll\He oco6eHHOCTH. 

a/ MHoro3TanHOCTb. OT nocTaHOBKH 3KcnepHMe~Ta AO nony4eHHR 
$H3H4€CKHX cneACTBI-1~ HM€€TCR H€CKOnbKO 3Tanos /pHc.l/, KOTOpWe 
npeAbRBnR~T CBOH Tpe60B8HHR K HH¢0pMa4HOHHOR CHCTeMe. 

6/ _Pa3Hao6pa3He TeXHH4ecKoR 6a3w. Ha pa3HWX cTaAHRX npose
A€HH~ 3KCnepHM€HTa H o6pa60TKH ero pe3ynbTaTOB HCnOnb3Y~TCR 
pa3H006pa3HW~ TeXHH4BCKHe CPBACTBa /MHOrOK8H8nbHWe 8HanH38TOpW, 
MHKpo-3BM, MHHH-3BM, MOU\HW€ 3BM/, COBMBCTHOe ¢YHK4HOHHpOB8HH€ 
KOTOpWX npegbRBnReT CBOH Tpe6osaHHR. 

s/ Pa3Hoo6pa3He RgepHo-cneKTpOcKOnH4ecKHX xapaKTepHCTHK. 
B nOnHOM RAepHo-cneKTpOCKOnH4eCKOM HCCnegOBaHHH MW HMeeM geno: 
C nepBH4HWMI-1 3KCnepHMeHTanbHWMH gaHHWMI-1 /annapaTypHWMH cneKT-
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UOOTAHOW H WIAHKPO!lAHHE 
3KCliEJitUlrl'()B 

PHc.l. norHKa opraHH3a~HH 

HgepHo-crr~KTpOCKOITHqeCKOPO 3KC

rrepHMeHTa. 

paMH/; C npHM~MH 3KCnepHMeH
TanbH~MH ,QaHH~MH /3HeprHe~ 

H HHTeHCHBHOCTb~ ,QHCKpeTH~X 
H3ny4eHH~, apeMeHaMH mHSHM aoa-
6ym,qeHH~X COCTOHHH~, C npo

CTpaHCTBeHHbiM pacnpe,qeneHHeM H3ny4eHH~ H T.,Q./; C TeOpeTM4ec
KHMH pac4eTH~MH ,QaHH~MM /K03$$H4HeHTaMM BHyTpeHHe~ KOHBep
CHH, $YHK4HHMH 6eTa-pacna,qa, H T. A. I; c ,qaHHbiMH, ocHOBaHHbiMH 
Ha conocTaaneHHH 3KcnepHMeHTanbH~x H pac4eTH~X pesynbTaToa 
/lgft, cnHHaMH H 4eTHOCTHMM COCTOHHH~, MYnbTHnOnbHOCTb~ ne
peXO,QOB, rpaHH4H~MH 3HeprHHMH Henpep~BH~X 6eTa-cneKTpOB H 
T . .Q./. K 3THM ,qaHH~M, MMe~~HM $aKTorpa$M4eCKH~ xapaKTep,cne
,qyeT ,qo6asHTb H ,qaHH~e ,qoKyMeHTanbHoro xapaKTepa, KaK, HanpM
Mep: ycnOBHH 3KCnepHMeHTa, MeTO,Q~ o6pa60TKH H T.,Q. 

PaaHoo6paaHe H,qepHo-cneKTpOcKonHYecKHX xapaKTepHCTHK Tpe-
6yeT pa3nH4H~X cnoco6oa xpaHeHHH 3THX ,QaHH~X H ,QOCTyna K HMM. 

PaccMOTpeHH~e oco6eHHOCTH onpe,qenH~T Heo6xo,qHMOCTb paapa-
6oTKH CHCTeMbl C pacnpe,qeneHHbiM 6aHKOM ,QaHHbiX npH HCnOnb30Ba
HHH HeO,QHOpO,QHO~ 8~4HCnHTeJ1bHO~ cpe,Q~. 3TO 6onee nepcneKTMs
HOe HanpaaneHHe B pa3pa6on<e HH$OpMa4HOHHbiX CHCTeM ,QJlH asTOMa
TH3a4HH $H3H4eCKOro 3KCnepHMeHTa no cpaBHeHH~ C nO,QXO,QOM, 
OpHeHTHpOBaHH~M Ha e,QHH~~ 4eHTpaJ1H30BaHH~~ 6aHK ,qaHH~X, paa
Me~eHHbl~ TOJlbKO Ha O,QHO~ 3BM. 

PacCMOTpHM 06~y~ CXeMy MH¢0pMa4MOHHO~ TpexypOBHeBO~ CMCTe
M~ ,QJ1H H,QepHo-cneKTpOCKOnM4eCKMX 3KcnepMMeHTOB C pacnpe,qeneH
HbiM 6aHKOM /pi-\c. 2/. 

0CH08HbiM Ha3Ha4eHMeM HMmHero ypOBHH CMCTeMbl HBJ1HeTC.A HaKon
neHMe nepBM4H~X 3KcnepMMeHTaJ1bH~X ,QaHH~X - O,QHOMepH~X M MHOro
MepHbiX annapaTypHbiX cneKTpoa. Heo6xO.QMMOCTb coxpaHeHMH TaKMX 
cneKTpOB Onpe,QeJ1HeTCH nOTpe6HOCTb~ 8 nOBTOPHO~ MJ1M MHOrOKpaT
HO~ o6pa60TKe Ha pa3H~X 3Tanax MX $M3M4eCKO~ MHTepnpeTa4MM. 
Cne,QOBaTeJ1bHO, MH$0pMa4MOHHY~ OCHOBY HMmHero ypOBHH CMCTeMbl 
COCTasnH~T 6a3~ O,QHOMepH~X M MHOrOMepH~X annapaTypH~X cneKT
pOB, .noJ1y4eHH~X 8 pa3nM4H~X 3KCnepMMeHTaX. 

0cHOBH~M Ha3Ha4eHMeM cpe,qHero ypOBHH CMCTeM~ HBJ1HeTCH 
npe,QaapMTenbHaH o6pa6oTKa pesynbTaToa M3MepeHM.A a 4eJ1HX ynpaa
neHM.A 3KCnepMMeHTOM, nony4eHMB np.AM~X 3KcnepMMeHTaJ1bH~X ,QaHH~X 
H ,QaHH~X, OCHOBaHH~X Ha COnOCTasneHMM 3KCnepMMeHTaJ1bH~X M pac-
4eTHbiX pesynbTaTOB. An.A peweHMH 3TMX aa,qay a 6aaax ,qaHHbiX 
ypOBH.A He06XO,QMMO xpaHMTb CJ1e,Qy~~Me ,QaHH~e: 
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a/ HOpMaJ1M 3HeprM~ M MHTeHCMBHOCTe~ ,QMCKpeTH~X M3J1y4eHM~j 
6/ HOpManM KBK; 

a/ KBK Ha pasnM4H~X o6ono4Kax aToMa KaK ¢YHK4MH 3Hepr~~; 
r/ $YH~4HH ,Qn.A aHanH3a Henpep~BH~X 6eTa-cneKTPOB H T.g. 
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2.EA3A IIOFMA.JID.I KPK. 
3.EA3A PAC'Th'TllliX !illK. 
4.EA3A ~~ EETA-

PACIIAJlA. 
5 • IiAHK A!lllAP A TYPlliiX 

CIIEKTPOB. 
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:-3llrl. 

.DY!CTOO!HAH 
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PHc. 2. CTpyKTypHaH cxeMa HJr¢opMaUJ10HHOll Tpexypoa

Heaorr CHCTeMb! ,[VIH HgepHo-crreKTpOCKOITJ1'-IeCKHX 3J<Crre

pHMeHTOB C pacrrpegeJleHHb!M 6aHKOM gaHHb!X. 
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KpoMe roro, c AaHHoro ypoaHR Heo6xoA~Mo ~MeTb AOCTyn K 6a-
3e annaparypH~x cneKTpoa H~mHer~ ypoa~R ~ K 6aHKY AaHH~x pa
A~OHyKn~AOa aepXHero ypoaHR AnR COOTBeTCTay~~ero aHan~3a pe-
3ynbTaToa 3Kcnep~MeHTa. Ha 3TOM ypoaHe opraH~3oaaH ~ 6aHK 
a~60p04H~X annapaTypH~X cneKTpOa, KOTOp~A ~OpM~pyeTCR ~3 Ha~6o
nee a~COKOKa4eCTaeHH~X cneKTpoa 6a3~ H~mHero ypOaHR, YAOaneT
aOpR~~~X onpeAeneHH~M KP~Tep~RM ~ rpe6yeM~x AnR nnaH~poaaH~R 
HOa~X 3KCnep~MeHTOa. 

0CHOaH~M Ha3Ha4eH~eM aepXHero ypOaHR C~CTeM~ RanReTCR OKOH-
4aTenbHaR 06pa60TKa KOMnneKca RAePHO~cneKTpOCKOn~4eCK~X 3KCne
p~MeHTOa, nOCTpOeH~e CXeMbl B036y>i<AeHHbiX COCTORH~A 11 aHahl-13 
1-1x ~l-131-14ecK~x caoAcrs. AnR peweH~R raKoA 3aAa41-1 I-1H~OpMa4~oHHan 
C~CTeMa AOnmHa COAepmaTb a 6aHKe AaHH~X COaOKynHOCTb xapaKTe
p~CT~K: 

a/ OCHOaH~X COCTORH~A - apeMeH m~3H~, MOMeHTOa, Ti-1noa pac
naAOa 1-1 T.A.; 

6/ ao36Y}I{AeHHbiX COCT<;'RH~A - 3Hepr~A, apeMeH m~3Hi-1, MOMeH
TOa, sepORTHOCTeA 6era-pacnaAa H T.A. j 

a/ raMMa-nepeXOAOa - 3Hepri-1A, i-'IHTeHC~aHOCTeA, MynbTI-1nOnb
H0CTeA, pa3Me~eH~A ~ T.A.; 

r/ 6era-nepeXOAOa - 3Hepri-1A, ~HTeHC~aHOCTeA, 1-1 T.A
1

; 

AI 3neKrpoMarHI-1TH~x nepeXOAOB - 3Hepr~~. I-1HieHc~aHocreA 
3BK, KBK, nonHwx ~HTeHc~aHocreA ~ T.A.; 

e/ anb~a-nepeXOAO&- 3Hepr~A, ~HTeHC~aHOCTeA, ~aKTOpoa 
3anpe<a, pa3Me~eH~A ~ T.A. 

5aHK AaHH~X aepXHero ypoaHR CI-1CTeM~ AOnmeH o6ecne4!-1aaTb He 
TOnbKO XpaHeHI-1e 3T~X AaHH~X, 6~cTp~R ~ YA06H~A AOCTyn K H~M, 
HO raKme AOnycKaTb npocroe 1-1 YA06Hoe pacw~peHI-1e HOMeHKnarypbl 
AaHHWX'npi-1 He~3MeHHOM cnoco6e AOCTyn~ K HI-1M ~ 6e3 i-13MeHeH~A 
~YHK4~0HI-1PY~~~x nporpaMMH~x KOMnneKcoa c~creMw. TaKoe pacw~pe
H~e Ha~6onee npocro ocy~ecrannercn np~ .~cnonb30aaH~I-1 penR4~0H
HOro np1-1H4~na nocrpoeH~R 6aHKOa AaHH~x. 

~TaK, TpexypoaHeaaR ~H~OpMa4~0HHaR Ci-'ICTeMa RanReTCR HeOA
HOPOAHOA, c pacnpeAeneHH~M no pa3n~4H~M 3BM 6aHKOM RAePH~x 
AaHH~X. np~ 3TOM KamA~A ypoaeHb Op~eHTI-1poaaH Ha onpeAeneHH~A 
Kpyr 3aAa4, ~MeeT caoA nOKanbH~R 6aHK AaHH~~ ~ cao~ A~C4~n
n~HY a3a~MOAeAcra~R C 6aHKaM~ APYr~x ypoaHeA. 

· .. 

IV. 5AH_K AAHHbiX BE.PXHErO Y.POBH.il C~CTEMbl 

KOH4enTyanbH~A no~XOA K nocTpOeH~~ 6aH~a aepXHero YPOBHR 
C~CTeMbl COrnacyeTCR C nOAXOAOM K nOCTpOeHI-1~ aaTOMaT~3~pOBaHH0~ 
CI-1CTeM~ ~H¢opMa4~H no RAeP~WM AaHHWM, ocy~ecranneM~M a 
MW!J~/ I 1'-1 3/. n'o3TOMY .,6aHK AclHHbiX .~epxHero ypoaHI;I 6a3HP¥e,TCR Hel 
pa6orax, npoaOAHMJ>IX a AC~5lA MW!>~. 
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~H~OpMa41-10HHOA 6a3oA RanR~TCR AaHH~e no CTpyKType RA~a H 
cxeMaM pacnaAa RAeP, npeACTaaneHHble Ha cerOAHR a MemAYH,apoA
HOM o6MeHHOM ~opMaTe ENSDF a BI-1Ae Ha6opa AaHH~x c nocneAoaa
TenbHOA opraH1-13a41-1e~, pa3Me~eHHOrO Ha OAHOM l-1nH HeCKOnbK~X 
HaKOni-1TenRX Ha MarHI-1THWX A1-1CKax. npH He06XOAHMOCTH 6a3a AaH
H~X MOmer 6~Tb p83Me~eAa ~ Ha APYrHX MarHI-1TH~X HOC~Tennx. 
B Hacron~ee speMR o6~1-1A ee o6beM npea~wa~T ioo 000 3anHceA 
I- 17 M6aAr/ o xapaKTepi-1CTHKax 2000 HyKnHAOa. Bee AaHH~e 
/3an!-1CI-1/ crpynni-1poaaHbl rio 11 Ha6opaM .RAePHbiX AaHHbiX 11 , KBmAbiA 
H3 KOTOp~X C0Aepm!-1T XapaKTe~I-1CTI-1KH OAHOrO A04epHero RApa, Ra~ 

nR~~i-'leCR pe3ynbTaTOM OAHOrO OpHrHHanbHOrO 3KCnep1-1MeHTa_~nH 

pe3ynbTaTOM 04eHKI-1 cep~~ OAHOT~nH~X 3Kcnepi-1MeHioa. 
B COOTaeTCTaH~ C TeXHOnor~eA aeAeHHR aepci-1~ ~H¢0pMa4~0HHaR 

6a3a nep~oA~4eCK~ nononHReTCR ~/HnH MOAH~I-14~pyeTtR ·AaHH~M~ H3 
q>aAna ENSDF, nann10U1erocn ocHoaoR AnR ~3AaHI-1R Nuclear Data 
Sheets ~ nocryna~~ero ~3 L(/\RA J.1A3. KpoMe, rqro, 6a3a AaHHbt><" 
aepxHero ypOaHR C~CTeM~ nononHReTCR 3KCnep~MeHTanbH~M~ AaH
HbiMI-1, n.ony4aeMbiM~' a HaweR na6opaTOpi-1~. 

3a nOAAepmiH~e ~H~OpMa~~OHHOR 6a3~ a aKTyanbHOM COCTORH~I-1 
~ ee pa3Me~eH~e Ha MaW~HHbiX HOCI-1TenRX HeCeT OTaeTCTaeHHOCTb 
aAMHH~CTparop AaHH~X, I-1Mei0~1-1R a caoeM pacnopnmeH~H COaOKyn
HOCTb C~CTeMH~X nporpaMM, KOTOp~e cnoco6HW: 

a/ ocy~ecTanRTb c6op pa3H006pa3HOR CT8Ti-1CTH4eCKOR 1-1H$OpMa-
4~~ o6 04epeAHO~ aepc1-1~ ¢aRna ENSDF HnH caMoR ~H¢OpMa4HOHHOR 
6a3bl; 

6/ ab~ennfb ~nH ~epeH6C~Tb,Ha MaWHH~~~ ~OCHTenb 4aCTb HH
¢OpMa4HOH~OR 6a3w·~nl-1 ¢aAna ENSbF, onpeAeneHHYIO aAMI-'IH~cTparo-
poM ·AaHHbiX j ' ., . , 

a/' nononHRTb t.1/i-1nH MOAH¢1-1(\HpOaaTb HH¢0pMa4HOf-lHYIO 6a3y j 
r/ ¢opM!-1poaaTb OTAenbH~e nbnn'~~n~ceR ¢aRna ENSDF 1-1 T.A. 

KpOMe C~CTeMH~X nporpaMM, AOCTY~ K KOTOPWM HMeer TOnb~O aA
M~HHCTpaT<;>P ~aHH~~, Cy~eCTayiOT ~ nOnb30aarenbC~Me nporpaMM~, 

AOcryn'K ~orop~M HMeiOT ¢M3HKH. Bee n6nb30~~TenbCKI-1e npofpaM~w 
xpaHRTcR a 6M6n1-16re~~ PRLOA6 H~ MafHHTHOM AHCKe ASIND2. 0HH 
HanMcaH~ Ha R3~Ke PL/1 ~ OpMeHTMposaHw Ha n~Ke;HwR pemHM 
o6pa6orKI-1 noA ynpaaneHHeM onepa41-10HHOA CHCTeM~ OC EC 3BM. 
KamAaR H3 3THX nporpaMM a COOTaeTCTaH~ C 3anpOCOM nOnb30aarenn 
OCy~eCTBnReT nOI-1CK AaHH,biX s' MH¢OpMa4HOHHOR 6a3e 1-1 opraHI-13yer 
MX a~Aa4y Ha AUnY. no menaHHIO nonb3oaar~nn ao3MomeH a~aoA 
AaHH~X Ha MaWI-1HHW~ HOC~Tenb AnA nbcneAYIO~ero MX i-1CnOnb30aaHI-1R 
s pac4eTH~x nporpaMMax. PaccMaTpHaaeM~e nporpaMM~ pean1-13y10i 
Hai-16onee 4uCT~e 3anpoc~ nonb3oaareneR. npH He06XOAI-1M0CTH APYrHX 
3anpocoa 6H6nMOTeKa MOmeT 6~Tb AOnOnHeHa HOa~MH nporpaMMaMI-1. 
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V. on~CAH~E nOflb30BATEflbCK~X nPOrPAMM 

1 . nporpaMMa MLMD2 

A.nn yKa3aHHOro s 3anpoce AHana30Ha I AA 1 -AA2/ H3o6apHbiX 1.1e
no4eK nporpaMMa cnoco6Ha: 

a/ KOnHposaTb· s cpat::i.n HOREN "Ha6opbt AaHHbtx" no CTPYKType 
RApa H cxeMaM pacnaAa, xpaHn~HecR s HH¢OpMa1.1HOHHOt::i 6a3e; 

6/ cpopMHposaTb H neYaTaTb cpa~.n~-cnpasOYHHKH: PRINTFI/cTaTHC
THYecKHe cseAeHHR/, SYSPRINT /cseAeHHR o acex 11 Ha6opax", HMete
~HXCR s 6a3e AI1R 3aAaHHOro AHana3oHa ljenoYeK/, BM /caeAeHHR 
0 11 Ha6opax" c{3-_pacnaAOM/, BP /c s+-pacnaAOM/, IT /C vt3o
MepH~M nepeXOAOM/, EC /c E-3~xaaTOM/, DR /c a-pacnaAOM H olje-
HeHH~MH ypOBHRMH/. . 

THn~ pe3yJlbTV1py~~V1X ¢aR.noa, B no.ny4eHV1V1 KOTOp~X 3aMHTepeco
saH nOilb30BaTe.nb, 3aAaiCTC.A npH (j)OpMHpOBaHHM 3aAaHHR Ha B~no.n

HeHHe nporpaMMbt. 
3arpy304Hbtt::i MOAYilb Tpe6yeT 95 K6at::iT /(tiOPM.HPOBaHHe cnpasoy

HHKOB/ H.nH 120 K6at::iT /KonHposaHHe/, cpeAHee speMR o6pa6oTKH 
3anpoca /1 ljenOYKa/ - 2 MMHYT~. npHMep~ cnpaB04HV1KOB SYSPRINT, 
BM H EC o 1'Ha6opax AaHHbtx" t.~en04KH c A=149 npMBeAeHbt s Ta6-
.nHue 1 • 

2. nporpaMMd PCHOR7 

no 3anpocy, COAep~a~eMy HOMep V1306apHOt::i uen04KH /A/, npor
paMMa BbtAaeT Ha AUnY s <:>opMaTe ENSDF ace "Ha6opbt RAePHbtX AaH
Hbtx'', OTHOCR~HecR K 3TOt::i L\eno4Ke. Cor nacHo ¢opMaTy ENS DF 
11 Ha6op 11 COCTOHT 113 OTAeilbHblX 3ani1Ce~ pa3m14HbiX HtnOB, Ka~Aa.A 

113 KOTOp~X on11c~saeT KOHKpeTH~e xapaKTepHCTHKI1 RApa. B J1~60M 
pacne4aTaHHOM Ha6ope npi1CYTCTBY~T: 

- cTaHAaPTHble aan11c11, conposO~AaeMble HaAneYaTKO~ 11x ¢opMa
Ta /Ha4ailO Ka~AOrO nOil.A 3an11CI1 OTMe4aeTCR CI1MBOI10M # /; 

- 3an11CI1-KOMMeHTdpV111 11 3anHcl1-npOA0Il~eHI1R CO CB060AHbiM 
(jJOpMaTOM npeACTaBJleHI1R 11H$0pMal\11H. 

3arpy304Hbtt::i MOAYilb 11MeeT o6beM 80 K6a~T, cpeAHee apeMR 
o6pa60TKI1 OAHOrO 3anpoca - 2 MI1HYTbl. npHMep pacneY~TKI1 3ani1Ce~ 
11 Ha6opos" 113 ueno4KI1 c A=f49 npi1BeAeH a Ta6nHue 2.. 

3. nporpaMMa GAMMAR 

nporpaMMa opraHI13yeT BblAa4y M3 11H¢0pMal\110HH0~ 6a3bl Ha AUnY 
11 MaWMHHblA H0CI1Teilb CBeAeHI1A 0 raMMa-nepeXOAaX. 

3anpoc nOilb30BaTe.nR AOil~eH COAep~aTb TPI1 xapaKTepi1CT11KI1 pc
AI1TeilbCKOro RApa: A - 113o6apHoe 411c.no, Z - XI1MV14eCKI1A CI1MBOI1, 
DSID - Tl1n pacnaAa /KOA11P6aKa: IT /H30MepHwA nepexoA/, EC 
/E-3axsaT/' A /anb<jla-pacnaA/' B- I s- -pacnaA/' B + ;s+-pacnaA//. 

8 

1\ 
J; 

) 

Ta6mu.t;a I 

Pe3yJ1hTaTbi pa60Tbl rrporpaMMbi MLMD2 rro ot:PopMneHHIO "crrpa

BO'IHHKOB" o "Ha6opax p;amrbiX" o6 H3o6ape c A= 149 
• 3AllPOCil ll0JII,30BAT&IDI 

AA1='149'; AA2='149' 

I!AqAIIO EAEOT~ IIPOrP AMMl1 3Aill1CI1 C M.IT HA WI u;;JIO'li:K 
UCXO.Ilillll ~Allll c N S D F. BEPCI1ll 12. DATA 25-01-82 

••••••••••• u;;JIQqKA C A = 149 ••••••••••••••••• ACl1JUl •••••••••• 

C&l!lllPOBAIIO 149(;,; 
C&lllllPOBAHO 149P!l 
C!OJIIIIPOBAI!O 149@ 
C&lllllPOBAI!O 149ND 
Cl«lllllPOBAIIO 1491'!! 
Cl«lllllPOBAI!O 149!'1.\ 
Ct«lllllPOBAIIO 149SJ.I 
Cl«llll1POBA!i0 149Sl•' 
Cl«lllllPOBAIIO 149S!.l 
Cl«lllllPOBAIIO 149:lU 
Cl«lllllPOBAHO 149cU 
Cl«lllllPOBAIIO 149GD 
Cl«lllllPOBAHO 149GD 
Cl«lllllPOBAIIO 149GD 

>BAHO 149GD 
>BAllO 14~8 

>llllPOBAIIO 14~8 
lllllPOBAIIO 14~8 

Cl«lllllPOBAHO 149DY 
Cl«llii1POBAI!O 149DY 
Cl«lllllPOBAHO 14~0 

ADOPTED L~'T W.S 
ADOPTED LEVELS 
ADOPTiill LE'TiLS 
149P!l 8- DECAY 
ADOI'l'J::D LB'T.;LS 
149ND 8- DECAY 
ADOPTED LEv:>LS 
149l'M B- DECAY ~ 
149EU EC DeCAY Tl/2 ADOPTeD LcnLS 
149GD EC m;cAY 
ADOPT~D LEVELS 
14~B iC DeCAY (4,3 M) 
14~8 ~C DECAY (4. 15 H) 
153DY A IECAY 
ADOPT~D L~V~LS 
153HO A DBCAY (2,0 I<l 
153HO A DZCAY ('J.:J i< 
ADOP'l'i>D LiVi-:LS 
153~1l A DiCAY 
15:JTM A DBCA Y 

l«ll!llii PAC!Ii:."'ATH!l 

I!AEOPIJ .i!Alllilll XAPAKTill'li3YWilli 8""P.iC!IAll 
liCXOJlllili• w.\iJJ i:J:SDF. IEPCII!l 12. JJ.ATA 2•1-01-82 

76NDS 
76NDS 
76!1DS 

67VA 14 76l;DS \'IBi·: 
76l:DS 

761:DS IIBS-l\Jf,l 
7611DS 

76f'DS hBS-li.JT.: 
66MC 11 76::ns 17B~ 

76,:Ds 
70Bl'01 ?6liDS wn: 
76!1DS 
761:0~ 
?6i<DS \'ffiE 
76;;os Vill,: 
76!.DS 
76IIDS 
76t:DS 
761.DS 
761iDS 
76J:os 

........... Ui>i!Qq]{A C A =14'3 ................. ACl:Ji;l ......... . 

67VA 14 76/:DS riB~ 
76t:OS loBS-!.' JM 
?6I'IDS i.BS-MJ~.': 

79011~ 
761216 
7G0515 

750808 
751105 
76072:! 
790112 
7G072:J 
761216 
76072:> 
7G0515 
781208 
7G0719 
781;!08 
760604 
781127 
781208 
790116 
7G0604 
790116 
790116 
600516 
790116 
790116 

149!>0 
149PM 
149SI! 

149PR 8- D~CAY 
149ND B- D;;cAY 
1491'!1. B- DiCAY 

KD!ill.i PAC!lliqATHli i~tC.10 
"i'o~eCFru. 

i!AEOPhl ;!AliHLIX XAP AK'J"..:Pll3YDJME ~C 3.\XllAT 
V.CXO,!Ji:U. .;..lJJ EliSDI'. ili>PCl\ll 1~. ,llAT ,\ 25-01-62 

;:aTa aan<l;leHllH aaGo;>a 
;:i.aJIID:X Ua ti.OOIKHHLt.~ IIOC3Te .. 'IL 

............ i(i:;iJQq]{,\ c ,; =149 .................. \C:.~i,.i ......... . 

149Sfo! 149u'U ~C D~C.~Y 
149t:U 149GD BC DBCAY 
149GD 14~B .\C DECAY (4.:J M) 
149GD 14~8 ~C DI>CAY (4,15 I!) 

;, l KOHBU PAC!IZ'IAT!Gl 

. PcuaT&.I!Lc Koe MJlO 
.n.oqepHae fUPO 

6~C11 7Gl.DS \'ffi, 
?O~PO 1 76tiDS \;ll:: 
76.~DS 
?6liDS WB:: 

781200 
?61208 
78112? 
781200 

~ 
Bl 
on 
tii 

~ 
~. 
" () 

Pe3yilbTaTbt BblnOilHeHMR nporpaMMbl o<jlopMilR~TCR s aaa11cJ.1MOCTI1 OT 
napaMeTpa PARM a B11Ae ABYX <:>aAnoa: WICHOD /sb1Aa4a Ha MaWI1HHbl~ 
HOCI1Teilb AilR 11cnonb30BaHI1R s AailbHeAwl1x pacYeTax/ 11 SYSPRINT 
/BWAa4a Ha AUnY AilR sl13yanbHOro aHanH3a/. 

0AHOPOAHWA <t>aRn WICHOD 11MeeT nocneAoaaTeilbHY~ opraHH3a~l1~ 

11 COAeP·~I1T CI1eAYIOJU11e xapaKTepi1CTI1KJ.1: 
a/ KOA A04epHero RApa, T1;2 POAI1TeilbCKDro RApa; 
6/ 3Heprl110 11 OTHOCI1TeJlbHY~ J.1HTeHCJ.1BHOCTb raMMa-nepeXOAa; 
B/ HOpMI1pOBOYHbiA MHO~MTeilb AilR 11HTeHCHBHOCTI1 raMMa-nepeXOAa; 
r I Bbi411CnettH~~ KBaHTOBblei BbiXOJI. 
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Ta6mu~a 2 

ci>parMeHTbi pacrre<~aTKH 11 Ha6opoB ,o;aHHbrx" !13 ¢a:Hna ENSDF /npo
rpaMMa fCHOR7 I. CTaH,o;apTHbie sanHCH co,o;ep)!{aT 'cne,o;yiDIWJ:e 
xapaKTep!JCTHKH: ~ - HH«i:JOpMaLJ;Hfl 0 BCeM 11 Ha6ope p;aHHbiX 11 , 

L - xapaKTepHCTHKH ypoBHH; G - xapaKTepHCTHKH raMMa-nepe
xo,o;a; B - sneKTPOHHhiH pacnap;; E - saxBaT n/HJIH nosHTPOHHhiH 
pacna,o;; A - anb¢a-pacna,o;; P - po,o;nTeJibCKoe H,o;po; Q - OCHOB
Hoe COCTOflHHe; N - HOpMHpOBO<iHble MHO)!{HTeJIH. 

• 3AIIPOOI ·IIO.IIh30BATI:ID! 
A· '149'; 

149 58 01 0010 

149 58 01 0020 

149 58 01 0030 

149 59 01 0010 

149 59 01 ()()20 

149 59 01 OOJ(J 

149 59 01 0040 <E-------
149 61 01 0010 

149 61 01 0020 

149 61 01 OOJ(J 
1~9 61 01 0040 

149 61 01 0050 
149 ·61 o1 ooru 
149 61 01 0070 .,. ____ _ 
149 • 6J 01 0010 

149 63 01 ()(1<0 

149 63 01 0000 

149 G:J 01 0040 

149 6:J 01 = 
149 ·GJ 01 0060 
149 G:J 01 0070 

149 .63 01 0080 

149 63 01 0090 

149 63 01 0100 

149 63 01 0110 

PACIE'!ATKA UE!JO'OOI: 149 Bll'Cllll 12 l!ATA 07-12-81 

U I 
149CE AlXJPToD Ll:V ill) 
I J II •I 
149Ci: Q 3900 SY 4860 SY 
I I t I 
149CK L 0.0 
I I 
149Pil .<OOi'Tt;D LJ:V .:LS 
I I ' II tl 
149P!l Q 3.a.>:l :1 6960 :;Y79'11J 
I I ; I 
149P!l L 0.0 (5/2•, 7/2+) 
i I I ' 
149Pil L 143 
I I 

7bi.D0 
I I 

; 
9 s 

76hDS 
i t' 
~y 

• <.o ~ 

' 
149HI. AJXJl"l'fJJ wViiLS ?&:.os 
t ; f! I I II t! IJ 

, 
GK 

1491'11 Q 1072.4 :107~60 105~ 4 
t # II ; I 
1491'11 L 0.0 1 ?/<• 5:>.00 II L 
149f\i2 1 !.IOLII:1 • .;J,:J o (G3GH10) :>IG:;c=1..00 (?<HOW:,) 
I r1 ; t • U 
1:~2 .t ;1d~f1.22 1~1'' . <.bll .. !; .; 
149l'W CL MOI'Jt1 r'HOLI 149:,:J GG(TH,.'i.<, H,1') 
I • '· I I II 1 
149"11 ,;0011'.:0 L"V"LS ?G;.o~ 
I I lw tl II 
149r:u Q -1250 SYB220 O'Y4.J;J() cY 
I I ; I I 
149oU L 0.0 5/2, 9J. 1 D 
I I . , t I 
149<11 1 149.6 10?/2. o.:>~ ;;s 
I II , I 
149!:u 1 459.9 10(:J/<,o/::,?/G•l 
I I f I 
1ol9EU . L 4%.~ 1011/:0-
149ii~l'L c;...1.1QJ (70Kl.C?) 
I I r I 
149:;u L 5:J4.2 107/<• 
I I ' I 
149EU L 666.0 10(5/2,7/2,9/2•) 
I I I ; 
~49ilJ L ~72.5 ~0~·) 
149EU L 748,2 107/2-

~.;..; 'u::: 

"' 

# 11 , 
I' .,., ~~ Uh'll0'11G1 149 

?4W .. BG 
I 

74i,'ABG 
I 

?oi~ABG' 
~ 

?;~~BG 

·. 

I 
750808 

I II I 

; 
751105 

1'u 1 

t1 If I 
? , 

?607l~ 

1 II 11 

* ·~ ; 

~ ,, , 
760719 

... , ' .... 
, .,. , 
~ il r 

' ... , ,, ,. .. 
I II I 

? 

I It i 
r H I 

nop'HAOK cneA08aHVIH ·raMMa-nepeXOA08 8 $ai1ne WI CHOD COOT8e'T
CT8yeT nOpHAKY VIX pa3Me~eHVIH 8 VIH$0pMa4VIOHH6i1 6a3e, n03TOMy 
AnR ynopHA04VI~aHVIR AaHH~x no 803pacTaHVI~ VlnVI y6~8aHVI~ 3HeprVIVI 
Vlcnonb3Y~T nporpaMMJ cop1VIp08KVI; ~OPMVIPYH $ai1n OTCWICH. KaK 
$ai1n OTCW I CH, TaK VI $ai1n WI CHOD MoryT 6b1Tb pacne4aTaHbl c no
MO~b~ nporpaMM~ PRE. 
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Ta6nm.~;a 3 

OparMeHT pacne<IaTKH ¢alma SYSPRINT /nporpaMMa GM~R/ 

• 3AIIPOCII ll9J!b3QBATE.Il! ; 
1...'149' ,Z..'E:U' ,DSID-'EC'; 

••• * ~~iirrlro~ G~T ••• .................................................................................................................... ........................................... 

• HEI!O.IHOTA .llAHHlll 

. . 
• • l!POTOHDJI P AEOTIJ ITO 3AIIPOCY EC 149EU '• • 

: ~Al!JI EJISDF. BEPCliJ! 12 J!ATA OG-12-81 • . ......................................... . 

DECAY 
Cl!IJIOCTI! =0. 1 ?81200 

ll.llPA 149EU = 93.1 D 

66MC11 ?GilDS WBE 
lll'O r.OrPEUMCTh = 

EI'O llOrPEiiilOCT!o = 4 

:l:HEPI'llii EG 
: Cl1MOOJI1![ All -----
: 22.494 
: 254.5 
: 277.0 
: 73.0 
: 327.5 
: 350.0 
: 1?8 
: 251 • 
: 505.9 
: 528.5 
:200 
: 281.1 
: 535.9 
: 558.4 

: D£G: lllEPI'lli! iG :>I!M'E!!Cl!!Ji :DR! :lillo\HTOWl, !AiltK 
: : 'lllc:/IODAil : OCTh Rl : : OJ! J;~ 1 ·-------
: 99 : 22,49400 ; I 
: 2 : 254,5000U 5,9 G ; 0,5900:) 1 
: 2 : ~77.00000 33 2 ; ~.3QQW I 
: I 73,00000 0900 4 ; O,OQBOO I 

; ~ ; ·~:~ 5.4 § ; ~:~ : 
: : 1?B.ooooo o.11 8 : o.~~ 
: 1 : 251.00000 0.14 7 I 0, 1 I 

; ~ ; ~:~ g:5 g : 8:- : 
, , zoo.ooooo o.OG 8 1 o.~~ 
: 5 : 2~1,10000 0,197 I 8' I 
: 3 ; 535,900XJ 0.460 1 I , I 
; j ; 558,40000 0,6;1 1 I , I 

$ai1n SYSPRINT coAepmVIT C080KynHOC~b Tex me xapaKTepVICTVIK, 
4TO VI $ai1n WICHOD, OAHaKo, AOnonHeHHY~ 3anVICHM-KOMMeHTapVIHMVI 
VI sanVICHMVI-npOAOnmeHVIRMVI, Vl38ne4eHHbiMVI V13 VIH$OpMa4VIOHHOi1 6a3bl, 
a TaKme coo6~eH~HMM nporpaMM~ o 8~nonHeHVIVI 3anpoca. 

3arpy304Hbli1 MOAYilb VIMeeT o6beM 95 K6ai1T ,. cpeAHee apeMH q6pa-
6oTKVI OAHOrO 3anpoca - 2 MVIHYT~. npVIMep~ pacne4aTOK ¢ai1~08 
WI CHOD 1-1 SYSPR I NT AnR 3anpoca o E-3aX8aTe .149Eu npV18e.QeHbl 
s Ta6nV14e 3. 

4. nporpaMMa COMP4 

nporpaMMi OpraHV13yeT nOVICK 8 VIH$OpMa4VIOHHO~ 6a3e C8e.QeHVIi1 
o raMMa- VI 3neKTPOM~rHVITH~x I T.e. c ~4eTOM npo4ecca 8HYTpeH
~ei1 KOHsepc~~/ nepexo.Qax. 3a,npoc non b3osaTenH AOnmeH coAep
mat~ xapaKTepVICTVIKVI POAVITenbcKoro HApa: A·- VI306apHoe 4VIcno, 
Z .. :~ XVIMV14ecKVIi1 CVIM80n VI DS I D - nHl pac'na.Qa. Pe3ynbTaTb1 8bmon
HeHVIH nporpaMMbl o<!JopMnH~T'cH 8 $ai1n SYSPR I NT /8b1Aa4a Ha /\L(nY I, 
KOTOp~i1 COAepmVIT cneAY~~VIe XapaKTep~CTVIKVI: 

a/ KOA po,gVITenbcKoro VI A04epHero HAeP, T112 POAVITenbcKoro 
RApa, Q - pa3HOCTb M~CC, K3B; •I 

•6/ HOPMVIP0804H~e K03$$VI4VIeHT~ AilH ;VIHTeHCVIBHOCTe~ ra~Ma-i 
6eTa~ VI sneKTpOMarHVITH~X nepeXOA08; 

8/ K03$$VI4VIeHT 8eT8neHVIH; 

.]} 



Ta6smu;a 4 

KoMnHJil1JJJiOHHbiH OT'-IeT o pacrrage 149Eu /rrporpaMMa COMP4/ 

.llllll lii'Gl'P.-ulllD'UIIIIl JllllllllllliDIOfO a:!'IKTl COIIP4 JATA 81.12.0'1 - 1'-42.03.280 
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IIPO'!Olm p AE01'Ii IJO 3AIIPOCI' 

141l511 149EU EC DECAY 691C11 7611DS li)IZ 

I POJIIITEII>ClOJE ! J¥J'IEP!IEE llEPWJJl lllliY?AaLUIA j (}-B&lll'llniA 
: Jl.II'O I JUPO l 
j I 

l I 2: ! A ! Z ! T 1/2 ! DT ! Q !DQ! liR 
I ! I ! ! ! ! ! 

I I I I I I ! I 

1491 63! 1~! 62! 93.1 D j 4 i 760 !SY! 0.1 
! 

llllEmlll 

r.!IIIA 

I I I ! ! ! ! 

I I I 
iO'I'liOCH'I1lJ!I,llAII iO'I'liOCil'l1'.l[bi!Ail il«ll~:tm:r t 
I I I 
iWITUIOOilOC'l], iHHT4!001!0CTh iJWTPUil!Ell 
I I • I 

' llEPKlOJIA lriJIIA-!IEI'.:XOJ¥lll j S.-11. l!EPElO.!lilD j KG!Illl'Cllll 

' ' ! 

t;·· 

! 
122.494 

' 1254.5 
! 
127'1.0 
I 
I':"J.O 
I 
!327.5 
I 
1350.0 
I . 
1178 
! 
1251 

!506.1 
!528.5 

1208 
lae1.1 

15311.1 

I I 

inz! RI 
! ! 

·I t 
!DR! i TI 
! ! 

t ! ! ! 
!99! ' !10 
! ! ! ! 
!2 15.9 !G !0.67 
! ! ! ! 
!2 !33 !2 !J.6 
' t ! ! ! 10.00 ,.. !0.01 
! I ! I 
!2 !!39 i2 !4.1 
iJ 3.4 !3 !0.35 
I I I ! 
! 10.17 !8 10.00 
' ! ! ! !I 10. 14 !7 !0.01 

t2 5.5 Is lo.55 
Ia is.J !s !o.53 
I I I I 
I 10.06 18 !0.~ 
I I ! I 
15 10. 111'1 I 10.00 

13 lo. 46 It !o.OG 

I I I I 

!DTI j CC !Dec! 
! ' ! ! 

1658.4 13 lo.62 h lo.OG I I I I 

781200 

HOI'IIIll'OllO'Il 11!011!!&111 

!DNR! NT !DNT! BP. IDBR! hB ! DIJI 
! ! ! ! ! I 

I ! I ! 
j ! j ! 1.0 

Q - aReprllll paCIUIJl& JlOllli"MlooIIm'O JIJIP&. nB; 
o - Jt09)~ImlftR1' rrepecun. onocii'TUWIO! 111-

T&HCJMOCft raa.ua-nepe:tOAOI I .000JIImi'JI); 
1ft' - ~3cllfooti8K'l' nepecU'T& O'niOCWT&DilO! 1111-

TIHCI!IROC'l'l a.JieJrrpaurttrr'8WX ttep8XQJ.O I 

a6oOJII)1"1!JJ)i 
BR - mtreBCa.tWIOC'U O!II~ n:t& ~u.& 

p<>:1liTU>ClOI'O JlliP&I 
D - JtO·~~ nepee'Wta O'l"BB08'T&DDI:! D

ftHa•ocn: oe-r .... nepeXQI.<m • a6oo.D:J'fQD· 

r/ 3Hepr~~ hep~XOAa, ~HTeHCH8HOCT~ raMMa- ~ 3neKTpOMar~HT

HOrO nepeXOAa, nonH~~ K03¢¢HUHeHT KOHBepCHH. 
3arpy304H~~ MOAYnb 3aHHMaeT 96 K6a~T, cpeAHee speMA s~nonHe

HHA 5 3anpOCBB, ynopAAOYeHH~X no A H Z. COCTaBnAeT 3 MHHYThl. 
npHMep pacne4aTKH peaynbTaTOB AnA 3anpoca 0 t -3aX8aTe 149 Eu 
np~8eAeH 8 Ta6nHue 4. 

5. nporpaMMa COMPBl 
nporpaMMa OpraHH3yeT nOHCK B HH¢0pMaUHOHH0~ 6a3e CBeAeHH~ 

o 13- -nepexoAax·. 3anpoc nonb30BaTenA AOn>Ke'H COAep>Kan,. HAeHTH.
$HKaTop POAHTenbCKOro AApa: A - H306apHOe 4Hcno, l - XHMH4eC~ 
KHH c~Mson. Pacne4aTKa OT4eTa (SYSPRINT) coAeP>KHT cneAYO~~e 
xapaKTepHCTHKH: 
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Ta6nHu;a 5 
149 . 

KoMrrHnRIJ;HOHHbiH oT~eT o pacnaAe Eu /rrporpaMMa COMPBI/ 

149!'11 
3AIIPOC 3.utAH BEPH/o _______ , 

149!'11 

KDJI IIATEPW!CI«JfO llJlP A Bl>ECAY l«JJI llO'IEimi'O PJIPA 149511 

! 76NDS NBS-IIJI! 'V HOliEP HAEOPA(!i1) 1415 
! T-53.08 H DT• 5 &.0.0 KEV D!a CF 1072.4 D(F20 J:7/2+ 81!. 081!. 
~~N~N-!~~~--~------y=ro==~=.=---~--------~~~-------~--~-~~~IT=A~--~--------· 

!-----------------------------
! ! E !DE! J ! T !TU! DT !N2! E !Di!:! I !DI! :WGF1' !DLOGri' F.AV ro~n•~ 
! ----~-------1 

1 0.0 712- 9 1072.4 20 96.7 3 7.089 4 ~69.6 9 10 
2 277.01 23 ~5/2-l 0.2 NS LE 15 795.4 20 0.006 11 10.19 19 260.0 8 16 
3 285.90 5 9/.2- 20 786.5 20 3.1 3 8.10 5 256.6 8 21 
4 350.01 23 312- 26 722.4 20 0.0015 15 11.6 5 245.7 6 27 
5 558.28 25 /2- BpeYJ! """"" 32 514.1 20 0.029 5 9.49 8 1b6.G 7 ;,;, 
~ ~D<J::il ~1 - ypoBKII ~ t!JJ:~ ~g 8:W 12 ~:~ ~ 1~:~ ~ l\j 
8 830.5 4 53 241.9 20 0.044 5 6.24 5 67.2 7 lA 
9 833.3 4 59 239.1 20 0.000 5 8.~9 8 66.J 7 60 

10 861.8 4 65 190.6 20 0.116 16 7.49 7 51.8 c G€ ...................................................................................................................... 
HA 3A!1POC llHWPILU$!ll EOllhl!E fu."'T ~ HO!!l:i.i IIACCilllA 3A1IPOCOD 

3Heprwt 3&CeJI.ROMOrO ~pe.J.KAA ) 
coctOAHZR 3Hepr&R 

N1 N2 RT 
1415 3 N 
1415 4 li 
1415 5 li 
1415 6 li 

AlU! I\OII.frliTAPm:B 
RTiii{T 

NR FROM ~85G)=2.65% 25, J. 1l.;JGHT~D AV'w!AGE Of' VAI.U::S OF OO.:C11 

~ITi.~~~~ #lDTHE v~~2ootgr~)BY~~1Pf~ ~gj•~D~l~}~cMm or 
~~ClRT!It;TILS W TRZ l!OTi!liSITILS OF \'H;; RiY!Jl.:JiC.; 1.:.\I;s 

a/ KOA~ POA~TenbCKOro H AD4epHero AAep, nHTepaTypH~e MCT04-
H~KH, Tl/Z POA~TenbCKOrO AApa, 3HeprHO COCTOHHHH POAHTenbcKoro 
HApa M p~3HOCTb Mace Q; 

6/ 3Hepr~~, cnHH-48THOCTb M apeMH >KH3HH 3acenHeMOrO COCTOH
H~A; 

B/ rpaHH4HY~ 3HeprHO, MHTeHCHBHOCTb, cpeAHOO 3HeprHO H 
logft nepexoAa; 

r/ KOMMeHTapHH K OT4eTy. 
3arpy304Hb1H MOAYnb 3aHHMaeT 100 K6ai:1T, cpeAHee 8peMA Bbmon

HeHHH 5 aimpOCOB, ynopAA04eHHbiX no !A H Z, COCTaBnAeT 3 MHHYTbl. 
npHMep OT4eTa AnA pacnaAa 149Pm np~BeAeH 8 Ta6nHUe 5 · 

6. nporpaMMa DECAY 

nporpaMMa opraHHayeT rpa¢~4ecKoe npeAcTasneHHe Ha AUnY cxeM 
pacnaAa paAHDHYKnHAOB, xpaHH~HXCA B ~H¢DpMaUHOHHOH Ga3e. 3a
npoc nonb30BaTenA AOn>KeH COAep>KaTb: A, Z H DSID, T.e. H3o-
6apHoe 4Mcno, X~MH4eCK~i:1 CHMBOn H HH¢0pMaUHO 0 THne pacnaAa 
PDAHTenbCKoro AAPa COOT8eT,CTBeHHO. 

Pe3ynbTaTbl o6pa60TKH /¢a~n SYSPRINT/ nporpaMMbl cneAY~~He: 
a/ rpa¢HK cxeMbl pacnaAa c HaHeceHHbtM~ Ha He~ xapaKTepHCTH

KaM~ ypOBHei:1, 6eTa- H raMMa-nepeXOAOB; 
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Ta6mm;a 6 

CxeMa pacrraAa 149Eu /rrporpaMMa DECAY/ 

YcnosHwe o6osHa4eHHR: 

Rl - OTHOCHTenbHaR HHTeHCHBHOCTb raMMa-nepeXOAOBi 
EB - 3HeprHR 6eTa-nepexoAa; 
EL - 3HeprHR yposHRi 
J - CnHH H 4eTHOCTbi • 
18 - OTHOCHTenbHaR HHTeHCHBHOCTb 6eTa-nepeXOAOBi 
IE - HHTeHCHBHOCTb saxsaTa 3neKTPOHa; 
CC - K03$$H4HeHT KOHBepCHHi 
T - nepHOA nonypacnaAa; 
(x) - raMMa-raMMa- HnH 6eTa-raMMa-cosnaAeHHRi 
(000) - MeTaCTa6HnbHOe COCTORHHe; 
(???) - COMHHTenbHW~ nepeXOAi 
(+++) - omHAaeMw~ raMMa-nepeXOAi 

E,RI ,CC- xapaKTepHCTHKH raMMa-nepexoAa; 
EcnH ~~ OTCYTCTByeT, TO Ha 3TOM MeCTe B CK06KaX ne4aTaeTCR 

······················ ............................................................................................ . 
• • ,COllA P.llli.UA lUIP.t... • • • AOIRJ[ .. " • .. • 

~ 111;,46 306.99 353,56 iL 
srrw.x <312>+ <•> # 
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62.7 US .1 MS 

I I 0!!!!!! ~---......._ 
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<----1---,..Y1116.46&0~24l1.4 i ; ! ; ; ; ; ~ ._. / 
I I '0 I I I ! I I I I · --- .. 
.,
1
---:-

1 
---;0:--~1 196.4Yili24!0.27 ! ! ; ; 1 ! 

I 1223,2Ml.06l I I I I I 
I I 0 I I I ! I I I I 
< 43.22.l90.10.026:JI ! ! I I 
I I 0 ! ! t ! ! ! I ! 
I !2J9.Wl2.3110. 12 ! ! ! I 
I I 0 ! ! I I ! ! ! ! 
< !260.39l0.8.f&O. 13 ! ! ! ! 
! I 0 ! ! I ! ! ! ! ! 
I I 0 !110,53.1(), 1241.4 I I I 
I I 0 I I I I I I I I 
I 1286.001:1,3510. 10 ! I 
I I 0 I I ! ! ! ! I I 

!307.43!16.5<10.0041 I 

8 ! ! ! ! ! I I 
--------------!106.51a1,2111111.W>31...... •• 11. oc 
' ' ' ' !1SJ.s?a1imo.66? I 

I I I I 

I I u 
I I 0 
I I D 
I . . 
I i u 

~----:=:-----:----:----:---:----:---:328.2J41i3210.0121 I 
I I 

j332.13Mll17a 

~--:-----:_:-----:----:---·-:----,..---,----,---:353.5142104! 

I 
I ! .. 
<---
I I 

-1 ---,394.81o0.012a 
• 416.:MO,OD!It 
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I I n 
< 

25 
7,82 

60 
7.40 

~6~61 

~=~7 ~=~8 

0.11 
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lJ 

Man 0,18 8.2 
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,'f' 
',, 

6/ CBeAeHHR 0 POAHTen~CKO~ R~pe, 3Ha4eHHR HOpMHpOB04HWX 
K03$$H4HeHTOB, XapaKTe~HCiHKH' HepaaMe~eHHWX 6eT~- H raMM~
nepeXOA9B. 

3arpy304HW~ MOAynb HMeeT o6beM 150 K6a~T, cpeAHee speMR 
o6pa60TKH 0AH?4§ aanpoca COCTaBnReT 4 MHHYTbl. npHMep rpa¢HKa 
cxeMw pacnaAa Eu AnR E-aax~aTa npHBeAeH s Ta6nH4e 6. 

3AKni0LJEHI1E 

B HaCTOR~e~ pa6oTe HanomeH npMH4~n opraHH3a4HH HH$OpMa-
4HOHHO~ CHCTeMW AnR RAepHo-cneKTpOCKOnH4eCKHX 3KCnepHMeHTOB 
c pacnpeAeneHHWM 6aHKO~ AaHHWX. noAp06HO onHCaH 6aHK AaHHWX 
sepXHero ypOBHR cHcteMw, OCHOBaHHW~ Ha ¢a~ne ENSDF,H HaH6o
nee HHTepecHwe nonbaosaTenbCKHe nporpaMMw.EcTeCTBeHHWM pas
BHTHeM CHCTeM~ RBnReTCR C03AaHHe HH$OpMa4HOHHO~ 6a3~ C penR
~~OHHWM npeACTasneHHe~ AaHHWX no CTPYKType Rgpa, KOTOpaR noa
BOnHT ocy~ecTsnRTb sw6o~KY n~6wx AaHHWX no n~6oMy aanpocy, 
c¢opMwposaHHOMy ~a R3WKe penR4HOHHO~ anre6pw. Co~MecTHOe me 
¢YHK4HOHHpOBaHHe HH$0pMa4HOHHWX 6a3 BCeX YPOBHe~ 'CHCTeMW B 
HHTepaKTHBHOM pemHMe RBnReTCR KOHe4HO~ 4enb~ HaCTOR~ero HCCne
AOBaHHR. 

AsTopw 6naroAaPRT npo¢. K.R.rpoMosa M B.r.YyMHHa sa no
CTORHHW~ HHTepec K HaCTOR~e~ pa6oTe, a TaKme B.M.ropomaHKHHa, 
C.I1BaHOBY H n.Bwnosy 3a AHCKYCCHM H nOMO~b. 
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PyxonHCb nocrynHna e H3AarenbcKHH OTAen 
10 Mapra 1982 roAa. c: 

6orOMOnOBa E.C. H AP· ABTOMaTH3HpOBBHHBR HH~OpMB4HOHHaR CHCTeMa 10-82-158 
AnA RAepHO-cneKTpOCKOnH4eCKHX 3KCnepHMeHTOB 

0nHC~BaeTCR npHH4Hn OpraHH3a4HH TpexypOBHeBOH HH~OpMB4HOHHOH CHCTe~ AnA 
AAePHO-~H3H4ecKHX HCCneAOBB~HH no nporpaMMe ~CHAnn. HH~OpMB4HOHHaA CHCTeMa 
ABnAeTCA HeOAHOPOAHOH, C pacnpeAeneHH~M no pa3nH4H~M 38H 6aHKOM AAepH~X 
AaHH~X. npH 3TOM Ka*A~H ypoaeHb OpHeHTHpoBaH HB onpeAeneHH~H Kpyr 38Aa4, 
HMeeT CBOH noKanbH~H 6aHK ABHH~X H CBO~ AHC4HnnHHY B3aHMOAeHCTBHA C 6aHKaMH 
APYfHX YPOBHeH. 0co5oe BHHMaHHe YAenbHO 5aHKY AaHH~X paAHOHyKnHAOB, C03AaH
HOMy Ha OCHOBe ~aHna ENSOF. 0nHCaH KOMnneKC nporpaMM, OpHeHTHpOBBHH~H Ha 
naKeTH~H p~HM o6pa50TKH nOA ynpaaneHHeM onepa4HOHdOH CHCTe~ OC EC 38H. 
Ka*AaR H3 3THX nporpaMM noaaonAeT nony4HTb AaHH~e 0 paAHOaKTH8HOM pacnaAe 
cornacHO aanpocy nonbaoaaTenR H opraHH3yeT HX B~Aa4y Ha AUnY HnH MaWHHH~H 
HOCHTenb AnA nocneAY~ero HCnOnb30BaHHR B paC4CTH~X nporpaMMaX. PBCCMaTpH
aaeM~e nporpaM~ peanH3Y~T HaH5onee 4acT~e aanpoc~ nonbaoaaTeneH. 

Pa6oTa a~nonHeHa a fla6opaTOPHH AAePH~x npo6neM OH~H. 

C~eHHe 06~eAHHeHHOrO HHCTHTyTa AAePH~X HCCneAOBaHHH. AY6Ha 1982 

Bogo~lova E.S. et al. Automatic Information System for Nuclear 
Spectrometric Experiments 

10-82-158 

The principle of organization of the three-level information system for 
nuclear investigations Is described. The information system Is heterogene
ous and has data distributing bank. The specific level is oriented to speci
fic range of problems, is based on appropriate computer, has Its local data 
bank, as well as its discipline of interaction with banks of other levels. 
A special emphasis is placed upon radionuclide data bank developed on the 
basis of ENSOF. The program packet which is oriented to batch proces•ing 
under operation system OS ES is described. Programs from this packet allow 
one to get data on radioactive decay in accordance with user's directives 
and to output them on a line-printer or on machine-carrier to subsequent usc 
in calculations. The programs described answer the most common needs of 
users. 

The investigation has been performed at the laboratory of 
Problems, JIUR. 

Nuc 1 ear 

Communication of the Joint Institute for Nuclear Research. Oubna 1982 

nepeaoA O.C.DHHorpaAOBOH. 


