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1. 88E,QEHHE 

PaAHa~HOHH~H aaxeaT peaoHaHCHMX Hei1TpOHOB ~ApaMH ~en~eTc~ 
OAHHM H3 OCHOBHbiX HCT04HHKOB HH$OpMa4HH 0 CnHHaX HeHTpOHHbiX 
pe30HaHCOB H HH3Kone>Kall\HX YPOBHeH ~Apa, a TaK>Ke 0 CBOHC,TBaX 
H CTpyKType ~,cipa B o6naCTH BbiCOKHX B036Y>KAeHHH. 3a nocneA.HHe 
rOAbl, CyU\eCTBeHHO yeenH4Hnacb pOnb TaKHX 3KcnepHMeHTOB no 3a-

, XBaTy HeHTPOHOB, KOTOpbJe AaiOT AeTanbHyiO HH$OpMa4HIO 0 cneKTpax 
y -KBaHTOB 6onbWOrO 4HCna H30nHpOBaHHbiX HeHTPOHHbiX pe30HaHCOB. 

TaKoro POAa 3KcnepHMeHTbl CTanH eoaMO>KHbl 6nar:oAap~ MOU\HbiM Hc­
T04HHKaM Hei1TpoHoe. CoepeMeHH~e npoeKTM 3KcnepHMeHTanbH~x yc­
TaHoeoK An~ H3y4eHH~ paAHa4HOHHOrO aaxeaTa He 06XOA~TC~ 6e3 
nOAKn104eHH~ 3neKTpOHHbiX Bbi4HCm1TenbHbiX MaWHH. 0AHO H3 B03MO>K­
Hb1X peweHHH 3TOH npo6neMbl, npeAHa3Ha4eHHOe An~ H3Y,4eHH~ peaK-
4HH (nres ,y) , Ha Hei1TpOHHOM ny4Ke HMnynbcHoro 6brcTporo peaK­
Tepa HoP-30 na6opaTOpHH HeHTpOHHOH $H3HKH OHRH, AaHo B pa6o­
Tax 111. 

8 HaCTO~UieH CTaTbe npHBeAeHa MeTOAHKa o6pa60TKH 6onbworo 
'KOnH4eCTBa cneKTpOB y -KBaHTOB, npHMeH~eMa~ AflR nony4eHH~ $H-
3H4eCKOH HH$OpMa4HH B 3KCnepHMeHTaX Ha YCTaHOBKe, OnHCaHHOH 
B /1/ 

2. AHAflH3 C80~CT8 CnEKTP08 y-K8AHTOB 

2. t. Ha6niOAaeTc~ 6onbwoe KOnH4ecTeo /30.;.60/ cneKTpoe y -
KBaHTOB H3 3aXBaTa HeHTpOHOB B pe30HaHcax onpeAeneHHOrO H30TO­
na. CneKTpbl HMeiOT cneAYIOU\He oco6eHHOCTH: 

2. 1. l. CneKTp~ aaperHcTpHpoeaHbr OAHHM AeTeKTopoM; 
2.1.2. CneKTpbl nony4eHbl OAHoepeMeHHo; 

2.1.3. Ha6op cTaTHCTHKH e cneKTpax aaHHMaeT npoAOn>KHTenbHoe 
epeM~ /2-3 HeAemt/. \ 

2.2. 8 cneKTpax ecTb ABe CYU\eCTBeHHo pa3nH4Hble oonaCTH 3Hep­
rHi1 y -KeaHTOB: M~rKHe y -KeaHTbl c 3HeprHei1 OT t 00 AO 800 K3B 
H >KeCTKHe - c 3HeprHei1 OT 3 AO 7 M3B. B peaynbTaTe Hcnonbaoea­
HH~ "aMnnHTYAHbrx OKOH11 /eM. 111 I o6nacTb · M~rKHx y -KeaHToe Mo­
>KeT pa36HBaTbC~ Ha HeCKOnbKO y4aCTKOB. 06nacnr M~rKHX H lKeCT­
KHX y -KeaHTOB HMeiOT cneAYIOU\J.ie Ka4eCTBeHHble. pa3nH4H~: 

2. 2. 1. n~-tKH' B 06naCTH M~rKHX y -KeaHTOS npeACTaen~IOT BTOpH4-
Hble nepeXOAbl Me>KAY HH3KOne>KaU\HMH YPOBH~MH ~Apa-npOAYKTa. no3-
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TOMY cneKTp~ ~3 pa3H~X pe30HaHCOB OAHOro ~30TOna CXOmH Mem,qy 
C060H. flHK~ B o6naCTH meCTKHX y-KBaHTOB- 3TO o6~4HO nepBH4~ 
H~e y -nepexo,q~, ~HTeHCHBHOCTb KOTOp~X cy~eCTBeHHO ¢n~KTyHpy­
eT OT pe30HaHca K pe30HaHCY • fl03TOMy cneKTpbl >KeCTK~X y -KBaH­
TOB ~3 pa3HbiX pe30HaHCOB O,qHOrO ~30TOna 3Ha4HTenbHO OTnH4a~T­
CR ,qpyr OT ,qpyra; 

2.2.2. BTopoe pa3nH4He CBR3aHO C TeM, 4TO ,qnR HH3KHX 3Hep­
r~H nHKH a cneKTpe orpama~T ¢loronorno~eHHe y -KaaHTOB a ,qereK­
rope. fl03TOMY ~X 3HeprHR pasHa nonHOH 3HeprHH y -KaaHTOB. AnR 
meCTKHX y -KaaHTOB OCHOBHOH npo~eCC norno~eHHR B ,qeTeKTOpe -
pom,qeHHe nap~ (e+, e-) c nocneAY~~eii aHHHrHnR~HeH e + . flpH 
aHHHn'lnR~HH po>K,qa~TCR ,qea y -KBaHTa. C 3Hepn1eH 5.11 , 006 K3B, 
Korop~e MoryT HnH nornoTHTbCR a ,qereKTope, HnH yHTH H3 4yacr­
BHTenbHOH ero o6nacTH. B pe3ynbTaTe npH perHcTpa~HH ,qereKTopoM 
meCTKOrO y -KBaHTa B cneKTpe Ha6n~,qaeTCR TpHnneT HnH TPH nHKa: 
F -n~K - nHK nonHero norrio~eHHR c 3HeprHeH, paBHOH 3HeprHH 
y -KaaHTa (Ey) j 8 -nHK - nHK C B~neTO~ OAHOrO aHHHrHnR~HOH­
HOrO y -KaaHTa c 3HeprHeH nHKa Ey- 511,006 K3B; D -nHK - nHK 
C BblneTOM ABYX aHHHrHnR~HOHH~X y -KaaHTOB, 3HeprHR KOTOporo 
Ey -1022,012 K3B. . . 

· AnR ,qereKTopoe c 4YBCTBHTenbHbiM o6DeMOM 15~40 cM~06bi4HO 
l-icnonb3yeMbiX a :)KcnepHMeHrax · (n res, y),. npH penkrpa~HH y -
KaaHTOa c Ey > 3 M3B HaH6onbwy~ nno~a,qb HMeeT D-nHK. 

Bcne,qcTaHe TaKHX _ pa3m14HH o6nacTb mecTKHX : y -KaaHTOa cy~ecr­
aeHHO cnomHee'. ,qnR o6pa60TKH •. B CBRaH c 3THM OCHOBHOe BHHMaHHe 
B HaCTOR~eH pa6oTe y,qenReTCR MeTOAHKe o6pa60TKH c~eKTpOB mecT­
CKHX y -KaaHTOB. 

3. <tlOPMA flHKA 

AnR onHcaHHR ¢lopMbl ecex nHKOB eao,qRTCR ,qea napaMerpa. Hcxo,q-
HOH ¢lopMoH ~~HTaercR rayccoeo pacnpe,qeneHHe: 

f
,(_)_. j4xln2 [ 4xln2x(x-i>)2] 

X =SX xexp- ,, 
"xw2 w2 

r,qe ·s - nnouta,qb nHKa, w- ero WHPHHa 'Ha nonoa11He ablcorbl; p -
nonomeHHe nHKa. 

Ha ¢lopMy nHKa anHReT ronbKO napaMerp w. Aariee npoeo,qHTCR 
HHTerpHpoaaHHe HCXOAHOH. KpHBOH no WHp_HHe. KaHana B cnet<Tpe. 
flocne 3Toro nHK npe,qcraanReTCR yme _a 'eH,qe MaccHaa YHcen, ·nponop­
~HoHanbHbl'x KonH4ecrey. oi-c4eroe e lca>K,qoM KaHane /pHc. la/. flHKH 
e cneKrpax He RanRKITcR cHMMeTpH4HbiMH, a HMe~T 6onee:KPYTOH cna,q 
cnpaea, 4eM cneea. ·Ha,qo nony41-·t'Tb acHMMeTpH4HbiH nHK ~ _, 6onee nnae­
HO cna,qa~~HH Han~ao·._ JtilR 3TOrc>. K~1'_<Ab1H: KaHan 11 pa3Ma3~aaeTCR 11 Ha-
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PHc.l. ~opMa pHxa; llnaBHaH KPHBaH- HCXOAHOe rayccoao 
pacnpeAeneHHe, rHcTorpaMMa Hso6paEaeT MaccHB qHcen, 
HCnon&syeMNA B nporpaMMax AnH nocTpoeHHH TeopeTHqecxHx 
nHKo:B. a/ Cnyqaii cHMMeTp~Horo nHKa; 6/ cnyqaii aclir-f­
MeTpHqHoro·nHxa. 

neBO no 3KC~OHeH~HanbHOH KpHBOH! 

ip(x) ..,.!_ x e:xp[-.!..], 
1'. z 

r,qe z - napaMeTp acHMMeTpHH nHKa •. 
3Ta KpHBaR TOme HHTerpHpyeTCR no WHpHHe KaHana H npe,qcTaa­

nReTCR B BH,qe MaCCHBa 4HCen, KOTOp~e HCnonb3YIOTCR ,qnR "pa3Ma3~­
saHHR11. flpHMep HeCHMMeTpHI.lHOrO nHKa npe,qcraaneH Ha pHc.16. 
flnaBH~MH KpHB~MH Ha pHc.1a H ~ H306pa>KeHO HCXOAHOe raycCOBO 
pacnpe,qeneHHe. 

TaKHM o6pa30M, ,QnR Kam,qoro nHKa BBOARTCR ,qsa napaMeTpa, OT­
ae4aiO~He 3a ere ¢lopMy: w· H z, a raKme napaMeTpbl: 8 - nno~a,qb 

nHKa H.P -ere nonomeHHe. 

4. flPEAflOflO~EHHE OTHOCHTEflbHO flOAflO*KH 
' .-. 

flHKH B cneKTpaX HaXOARTCR Ha no,qnomKe, OTHOCHTenbHO KOTOpOH 
,qenaeTCR npe,qnonomeHHe, 4TO oHa ecTb nnasHaR ¢lyHK~HR H HMeeT 
nnaBHYIO npoH3Bo,qHyiO. B caR3H c 3THM cy~ecraeHHYIO cnomHOCTb 
npe,qcTaBnReT o6pa60TKa cneKTPOB C RPKHMH KOMnTOHOBCKHMH CTy­
neHbKaMH. B raKHX cny4aRx npHxo,qHTCR o6pa6arblaaTb cneKTPbl no 
4aCTRM, HCKn~4aR o6naCTb CTyneHbKH.· . 

5. -<tlOPMYflHPOBKA 3AAA4H 
' ' 

Ha ecex cneKrpax Ha,qo HaHTH nonomeHHR H nno~a,qH n-nHKOa. 
AnR npaaHnbHoro Haxom,qeHHR HymH~X napaMerpoe D -nHKa or y -KaaH­
ra C 3HeprHeH Ey He06XOAI1MO y4HTb1BaTb 8 -nHKH OT nepexo,qoa C 
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3HeprHRMH e pai1oHe ~- .511 , 006 K3B H F. -nHKH c 3HeprH.RMJ.-t e 
paHOHe Ey- 1022,012 K38 /eM, 2.2.2/. no3TOMY Tpe6yeTeR HaHTH 
nonoJKeHHR H · nno111a,qH Tpex nHKOB D , S H F ,qnR Ka>K,qoro y -nepe­
xo,qa. Cne,qoeaTenbHo, Ka>K,q~i1 y-nepexo,q HMeeT 12 napaMeTpoe, 
no 4 napaMeTpa, Ha nHK /eM. n.3/. Hs o6t~~HX npe,qeTaeneHHH MO>KHO 
e,qenaTb ene,qy~111ee npe,qnono>KeHHe: eoKpat~~eHHe 4Hena napaMeTpoe 
B MHOronapaMeTpH4CeKOH 3a,qa4e n03B0fiRCT·nOnY411Tb fionee eTa,­
fiHflbHOe peweHHe. KpoMe Taro, Ha OeHOBaHHH MHOroneTHero on~Ta 
o6pa6oTKH eneKTpoe MO>KHO KOHeTaTHpoeaTb, 4TO Hcnonb30BaHHe ,qo­
nonHHTenbHOH HH~OpMa4HH 0 eBR3RX MC>K,qy napaMeTpaMH ,qnR eoKpa­
UICHHR HX 4Hena nOBbiWaeT Ha,qeJKHOeTb pe3yflbTaTOB, no3TOMY pae­
eMOTpHM eonpoe o ~oKpal!leHHH 4He:na napaMeTpoe. 

6. 3ABHCHMOCTb nAPAMETPOB. H CBs:J3b ME}KAY HHMH 

AnR eoKpaUICHHR tmena napaMeTpOB paeeMOTpHM, OT 4ero 0Hl1 
3aBHeRT. napaMeTp~ MOlKHO pas,qenHTb Ha HeeKOflbKO rpynn: 

6.1. napaMeTp~, 3aBHeRUIHC TOflbKO OT eeOHeTB ,qeTeKTOpa: 
6. 1. 1 • 0THOWeHHe n:no111a,qei1 S -nHKa 11 D 7"nHKa o,qHoro y -nepe­

xo,qa n~60H 3HeprHH eeTb K9HeTaHTa, 3aBHeRUiaR TOflbKO OT 06beMa 
,qeTeKTopa, 

s
8

/s
0 

=d. 

6. 1 • 2. 0THoweHHe nno111a,qei1 .F-nHKa H D -nHKa o,qHoro y -ne- ' 
pexo,qa CCTb nnaBHaR ~YHK4HR 3HeprHH y-KBaHTa 

. sF/s 0 = y(EY ). 

6.2. napaMeTp~, 3aBHeRUIHC OT HaeTpOHKH H3MepeHHR: paCCTO.R­
HHR MC>KAY D-nHKOM H S -nHKOM H MeJK,qy S -nHKOM H .. F -nHKOM B 
3HepreTH4ecKoi1 wKane .511,006 K3B. TaKHM o6pa30M, paecTORHHR 
Me>K,qy 3THMH nHKaMH Ha eeex cneKTpax onpe,qenR~TeR KPHBOH 3Hep­
reTH4eeKoi1 KanH6pOBKH eneKTPOB Ey= q(p). no3TOMY MOlKHO HaHTH 
~YHK4H~ p s = t(p0 ), enpae~_anHey~ ,qnR eeex eneKTpoe. Ta >Ke 
~YHK4HR onpe,qenReT p F.= t (p g.); ,; ,:· .. 

6.3. napaMeTpbl, 3aBHCRUIHC OT CBOHCTB cneKTPOMCTPH4CeKoro 
TpaKTa /T.e. eaOHCTB ACTCKTOpa H aHanorOBOH 4aeTH 3fiCKTPOHHOH 
annapaTyp~/, a TaK>Ke OT eTa6HnbHOCTH annapaTYPbl B nepHOA H3Me­
PCHHR /eM. 2.1.3/; TaKHMH riapaMeTpaMH RBnR~TeR w H z. Hx MO>KHO­
npe,qeTaBHTb B BH,qe ~yHK4HH OT p, T.e. KaK W=V(p) HZ= h(p), 
npH4eM 3TH ~YHK4HH MOHOTOHHbiC H He yfiblBaiOUIHC. 

6.4. nabaMeTpbl, aaBHCRUIHC OT CBOHCTB MHWCHH. 8 cneKTpax 
sapen1cTpHpoeaH~ nepexo,qbl Ha HH>KHHe cocTORHHR o,qHoro R,qpa I eM. 
2 • 1 I. nq3TOMY CYUI~CTeyeT o,qHH cnHCOK 3HeprHi1 nepexo,qoe ,qn.R ·. 
BCeX eneKTpOB. 
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7. HCnonb30BAHHE AOnOnHHTEnbHblX H3MEPEHHtl 

B 4enRx KanH6poaKl1 3~eKTHBHoeTH ,qeTeKTOpa npoeo,qRTCR ,qo­
nonHHTenbH~e H3MepeHHR peaK4HH pa,qHa4HOHHoro saxeaTa TennoBbiX. 
HCHTpOHOB Ha xnope, AfiR KOTOpOH XOpOWO l138CCTHbl B WHPOKOM 
,qHanasoHe 3HeprHi1 HHTCHCHBHOCTH y -nepexo,qoe. AnR 6onee ,qe- · 
TanbHOH KanH6pOBKH 3~~CKTHBHOCTH B paHOHe HH3Kl1X 3HeprHH npo­
BO,QRTCR l13MepeHHR cneKTpOB y-KeaHTOB H3 paena,qa pa,qHOaKTHB~ 
HblX H30Tonoe, HanpHMep, 226 Ra. TaK KaK paapeweHHe ,qeTeKTopa 
MOlKCT yxy,qwaTbCR B TC4CHHC 3KenepHMCHTa B peaynbTaTe pa,qHa-
4HOHH~X noepex<,qCHHH ,qeTeKTopa, B Ka>K,qOM 3KCnepHMCHTe npoeo,qi.1i'­
CR H3MepeHHe peaK4HH pa,qHa4HOHHoro aaxeaTa Terinoablx Hei1TpOHOB 
Ha >Keneae, H no BH,qy ,qy6neTa -7643 H 7629 K3B lis aaxeaTa Het1i­
poHoe R,QpOM 56 Fe 04CHHBaeTCR COeTORHHC ,qeTeKTOpa. PeaynbTaTbl 
o6pa60TKH 3THX ,qononHHTCflbHbiX H3MCPCHHH MOJKHO HCnOnb30BaTb . 
,qnR nony4CHHR napaMeTpOB, 3aBHeRUIHX TOflbKO OT CBOHCTB ,qeTek­
TOpa /6. 1 I. 0TciO,qa Haxo,qHM 3Ha4eHHe KoHeTaHTbl d H BH,q ~YHK4HH 
y(Ey) 

8. BHA ~YHKl.lHA CBR3H MElKAY nAPAMETPAMH 

Bee ~YHK~HH HUIYTeR B BH,qe nonHHOMOB HCBbleOKHX eTeneHeH /OT 
HyneBOH ,qo ee,qbMOH/. 

9. nocnEAOBATEnbHOCTb 06PA60TKH 

Eenl1HaHTH~YHK4HH W=V(p), Z=h(p) /eM. 6.3/, Ps=t(p0 ) 

/eM. 6.2/, y(E ) H KOHeTaHTY d /CM, 6.1/, ,qnR Ka>K,qoro y-ne­
pexo,qa BMeeTO 1 ~ napaMeTpOB ·acTaHyTCR ,qaa: p D H 'So • 0eTanbHbiC 
napaMeTpbl onpe,qenRIOTeR 4epea nepe4HeneHHble eBR3H. nepBblMH Ha,qo 
HaXO,QHTb ~yHK4HH W = V(p) H Z= h(p), T.K: OHH. Onpe,qenRIOT 
HH,QHBH,qyanbHble eeoi1eTBa OT,qenbHbiX nHKOB H OT oeTanbHbiX ~YHK4HH 
eBR3H HHKaK HC aaaHeRT, 0eTanbHbiC ~YHK4HH onpe,qenR~T B3aHMHble 
OTHOWCHHH MC>K,qy napaMeTpaMH pa3Hb1X. nHKOB H 3aBHeRT OT v(p) 
H h(p). no3TOMy HX Ha,qo onpe,qen.RTb' Korl=!a . v(p) . H h(p) y>Ke 
J.13BCCTHb1. 

napaMeTpbl v l1 z o,qHoro nHKa B3aHMHO saeHeHMbl. OnbiTHbiM ny­
TeM ycTaHoeneHo, 4TO napaMeTp z ena6ee saeHeHT aT napaMeTpa w, 
4CM Ha060pOT, 3TO n03BOfiRCT ,qoeTaT04H.O T04HO HaXO,QHTb napa­
MeTp z,eenH sa,qaHo npe,qeapHTenbHOe HeT04HOe sHa~eHHe napaMeTpa 
W. C Y4CTOM· 3TOrO ~aKTa 6blna C03,qaHa nporpaMMa SP.ANAL, KOTOpaR 
HaXO,QHT nHKH·Ha eneKTpe H MCTO,QOM HTepa411H no,qrOHReT nonomeHHe 
H nnot~~a,Qb nHKOB B TpCX pe>KHMaX: 

9. 1 •. - e· no,qroHKOH napaMeTpoe· w H z; 
9.2. - C ~HKCHpoeaHHbiM napaMeTpOM Z H no,qrOHKOH napaMeTpa w; 
9,3- C ~HKCHPOBaHHbiMH W·H Z. 
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KpoMe Taro, B Ka4eCTBe 11CXOAHOrO napaMeTpa B nporpaMMe 
SPANAL 3aAaeTCR 4YBCTBI1TenbHOCTb anropi1TMa noi1CKa.K-eeni1411He 
ni1Ka._MepOH 4~BCTBI1TellbHOCTI1 RBnReTCROTHOWeHI1e ·sffxs, rAe 
f1·s - ow116Ka nnoutaAI1 n11Ka. Ecn11 3aAaHa 4YBCTBI1TenbHOCTb ~ALEV = 
= 3,0, nporpaMMOH fiYAYT HaHAeHbl TOilbKO m1K11 c ·s/f.As >:3,0. 

JlnR TOro, 4T06bl OCYuteCTBilRTb nOI1CK ni1KOB Ha BCeM cneKTpe 
OAHOepeMeHHo, e nporpaMMe SPANAL noAnOmKa noArOHReTcR e BHAe 
6onbworo ~11cna oTpe3KOB napa6on. An11Ha 11HTepaana AnR OAHOH na­
pa6onbl 3aAaeTCR B HCXOAHbiX AaHHbiX. Ha rpaHI11.1aX HHTepaanaa CWH-: 
aa~TCR 3Ha4eHI1R napa6on 11 11x nepablx npoi13BOAHbiX. TaKoi1 anro­
pi1TM noArOHK11 noAnOmK11 cy114ecTBeHHO cTa611nbHee, 4eM noArOHKa 
noni1HOMOM BbiCOKOH. CTeneHH Ha WI1POKOM y4aCTKe. Ka4eCTBeHH0·3TO 
nerKO 06'bRCHReTCR TeM, _4TO B aitropi1TMe KyC04HO-HenpepbiBHOH 
nOArOHK11 KamAbiH napaMeTp 11MeeT orpaHI14eHHY~ o6naCTb BllHRHI1R 
/H-3 11HTepaana/, a ace. napaMeTpbl non11HoMa BbiCOKOH cTeneHI1 3a­
BI1CRT.OT. BCeX. T04eK y4aCTKa, 4TO YXYAWaeT CTa6111lbHOCTb pewe­
HI1R. MaKC11MallbHOe K011114eCTBO 11HTepaanOB AnR noArOHKH nOAnOm­
KI1 - 32. 

C noMOutb~ nporpaMMbl SPANAL npoBOAI1TCR no11cK napaMeTpoa 
!I>YHK1.111H CBR311. nepBbiMH HaXOARTCR !I>YHK1.11111 W= v(p) H Z= h(p). 
JlnR HaXOmAeHI1R 3TI1X !I>YHK1.111H 113 acex'·cneK'tpOB Bb1611pa~TCR 20-30 
HaH6onee RPKI1X nHKOB, paccpeAOT04eHHbiX no BCeMy AHanaaOHY 
B03MOmHbiX nonomeHI1H. JlnR 11X HaXOmAeHHR 11CnOilb3yeTCR nporpaMMa 
SPANAL c nnoxo.:1 4YBCTBI1TellbHOCTb~: ALEV-= 10+ 50 I a 3aBI1CI1-
MOCTH OT CTaTI1CTI14eCKOH T04HOCTI1 o6pa6aTb1BaeMbiX cneKTpoa/. Bee 
ocTanbHbJe noArOHK11 Aena~TCR c ALEV-= 2,0. 

B pem11Me 9.1 noArOHR~TCR Bb16paHHble n11K11. no nony4eHHbiM 3Ha-
4eHI1RM Z i CTP011TCR !I>YHK1.111R Z = h(p). 3Ta !I>YHK1.111R 3aAaeTCR 
a nporpaMMe, 11 n11K11 noArOHR~TCR a pem11Me 9.2. no nony4eHHbiM 
3Ha4eHI1RM w1 CTPOI1TCR !I>YHK1.111R W = V(p) . Tenepb 113. Bcex cneKT-
pOB Bb1611pa~TCR HBI160nee RPK11e TPI1nn~Tbl (D,S 11 F). !l>yHK1.111R 
W-= v(p) 3aAaeTCR B nporpaMMe, 11. 41leHbl Tpl1nneTOB noArOHR~TCR 
a pe»<HMe 9.3. no nony4eHHbiM 3Ha4eHI1RM nonomeHI1H 4neHoB TPI1nne­
TOB CTp011TCR !I>YHK1.111R t /eM. 6.2/. Pe3YilbTaTbl 3TI1X noArOHOK MO­
ryT 11cnonb30BBTbCR AllR yT04HeHI1R 3Ha4eHI1R d H !I>YHKLIHH y/cM. 7/. 
AnR 3Toro HaAo nony4HTb 3HepreTH4ecKy~ KanH6poaKy Er = q(p). 
!l>yHKL!HH t H y H KOHCTaHTa d nonHOCTb~ onpe_,qenR~T nonomeHHR . H 
nnoutaAH nHKOB S H F no OTHOWeHH~ K D -nHKY. 3TH AaHHble 3aAa~T­
CR a nporpaMMe SPANAL, KOTopaR HMeeT pem11M noHcKa nHKOB c Bbi-
4HTaHHeM H3 cneKTpa nocne HaXOmAeHHR D -nHKa COOTBeTCTBY~utHX 
S H .F -nHKOB. B TaKoM pemHMe npoBOAHTCR noHcK nHKOB eo acex 

cneKTpax·. 3To caMbiH TPYAOeMKHH c T04KH 3peHHR Hcnonb3oaaHHR 
BpeMeHH 36M 3Tan o6pa6oTKH. 

Aanee npoBOAI1TCR aHanH3 nonomeHHH Hai1AeHHbiX nHKoe, AenaeTCR 
rpynnHpOBKa nHKOB H3 pa3HbiX cneKTPOB, ycpeAHeHHe nonomeHHH, H 
COCTaBnReTCR CnHCOK nonomeHHH n11KOB, 06lqi1H AnR BCeX cneKTpOB·. 

6 

]5Q -....--.--. .... ·--.--~----.-T~ 

z~~ ~ i 
250 
200 

~ ..._, u 

o'., . , . , . , . , . , , , . , . , . , . , . , . , . , . , . I 
12 .. 0 IJOO IJ60 141120 1"160 15"10 

n 

Puc. 2. IlpHMep .. noArOHKH ~acTKa 
cneKTpoa c nOMO~bro nporpaMMhl 
LINFIT. .[{nJI Harnn.o;HoCTH Teope­
THtiecKue cneKTpbJ H3o6paJKeHbJ 
fiJlaBHb~ KPHBb~H C fiOMO~bro HH­
TepnOJlH~H Me~y TeopeTHtieCKHMH 
3HatieHHHMH B K~OM KaHane. 

0KOH4aTenbHaR o6pa6oTKa cneKT­
poe ocy~qecTBnReTcR c noMOlqb~ npo­
rpaMMbl LIN FIT. 121 • B Ka4ecTee . 
HCXOAHbiX B nporpaMMY BBOARTCR · 
AaHHble AllR nony4eHHR !I>YHKLIHI'i q 
/6.2/, napaMeTpbi !I>YHK1.111H V , h 
/6.3/, Y H KOHCTaHTa d/6.1/, 
a TaKme cnHCOK nonomeHHH nHKoa. 
nnoutaA11 D -nHKOB HaXOARTCR no 

MeTOAY .HaHMeHbWHX KBaApaTOB B nocneAOBaTellbHbiX HHTepeanax Kam­
AOrO cnei<Tpa. KamAbiH HHTepaan MOlKeT COAeplKaTb AO 40 nHKOB. noA­
IlOlKKa B. HHTepeane HuteTCR KaK nonHHOM HeBbiCOKOH CTeneHH. 0nbiTHbiM 
nyTeM ycTaHoeneHo, 4To ec_;;11,. WHPHHa HHTepeana He 6onbwe .200 Ka­
Hanoe, YAOBneTBOpHTenbHble peaynbTaTbl nony4a~TCR npH aaAaHHH 
nOnHHOMa TpeTbeH CTeneHH, ecn11 WHpHHa HHTepeana nopRAKa 400 Ka­
Hanoe, HaAO 3aAaBaTb nonHHOM nRTOH CTeneHH AllR nOArOHKH nOAilOlK­
KH a 11HTepeane. 

3aAaHHe nepeKpbJBaiOlqHXCR y4aCTKOB B nocneAOBaTellbHbiX ·HHTep­
Banax noMoraeT ny4weMy cw11BaH11~ noAnOX<KH Ha rpaH114e HHTepaanoa. 
nocne Taro KaK HaHAeHbl nnoutaA11. D -nHKOB e HHTepeane, 113 cneKT­
pa Bbi4HTa~TcR cooTeeTCTBYJOutHe S 11 F -nHKH. B nporpaMMe LINFIT 
MOlKHO 3aAaBaTb napaMeTpbl !I>Y,!iKLIHH 3!1>!1leKT11BHOCTH. TorAa KpOMe 
nnoutaAeH D -nHKOB nporpaMMa BbiAaeT 3Ha4eHHR COOTBeTCTBYIOutHX 
HHTeHCHBHOCTeH~ Ha 3TOM o6pa6oTKi cneKTpoa lKeCTKHX y-KaaHTOB 
3aKaH411BaeTCR. 

Ha p11c.2 npHBeAeH npHMep noArOHKH y4aCTKa a 4eTblpex cneKT­
pax c noMOutb~ nporpaMMbl LINFIT. AnR HarnRAHOCTH TeopeTH4e­
CKHe cneKTPbl H306palKeHbl nnaBHbiMH KpHBbiMH C nOMOlqb~ HHTepnonR-
1..111~1 MelKAY TeopeTH4eCKI1M~1 3Ha4eHI1RMH B KamAOM KaHane. 

10. 06PA60TKA CnEKTPOB M.AfKHX y -KBAHTOB 

Oco6eHHOCTH cneKTpoa MRrKHX y -KeaHTOB Hano»<eHbl e n. 2. 
TaK KaK 3TH cneKTPbl noxmKH MelKAY co6oi1 /eM. 2.2. 1/, AnR HaxolK­
AeHHR !I>YHKLIHH h H V /6.3/ o6pa6aTbiB.aeTCR .OAHti. H1111. HeCKOilbKO 
cneKTpoe, HMeKlutHx HaH6o.hbwyJO cTaTHcnu(y. riocneAOBaTenbHOCTb 

7. 



o6pa6on<H cne,qyJOI!IaR: nporpaMMm1 SPANAL e pe)f(HMe 9.1 no,q­
roHRIOTCR Bbl6paHHble CneKTpbl. no noJ1y4eHHbiM 3Ha4eHHRM Zi CTpO­
HTCR <)lyHKI..{HR h. :ha ¢YHKI..{HR 3a,qaeTCR B nporpaMMe, H cneKTpbl no,q­
rOHRIOTCR B pe)f(HMe 9.2. no nOJ1y4eHHbiM 3Ha4eHHRM wi CTPOHTCR 
<)lyHKI..{Hfl V. ECI1H o6naCTb MRrKHX y -KBaHTOB COCTOHT H3 HeCKOilbKHX 
y4aCTKOB /eM. 2.2./, ¢YHKI..{HH h H W HaXO,qRTCR AI1R BCeX y4aCTKOB 
OAHOBpeMeHHO C y4eTOM HX npaBHilbHOrO B3aHMHOrO pacnOJ10)f(eHHR. 
noc11e aa,qaHHR h H V npOBO,qHTCR nOHCK nHKOB 6e3 Bbi4HTaHHR COOT­
BeTCTBYIOIIIHX S H F -nHKOB BO BCeX cneKTpax, .Qanee ,qenaeTCR yc­
pe,qHeHHe nona>:<eHHH nHKOB H3 pa3HbiX cneKTpOB H HCnOI1b3YeTCR 

-nporpaMMa LINFIT ,qnR OKOH4aTei1bHOH no,qroHKH.' E,qHHCTBeHHoe 
OTI1H4He 3a,qaHHR napaMeTpOB B 3TOM CJ1y4ae OT aa,qaHHR napaMeTpOB 
,qnR no,qroHKH cneKTpoe )f(eCTKHX · y -KeaHTOB - aa,qaeTCR d = 0 H 
<)lyHKI..{HR' y"' 0. 
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Tene)!(HHKOB C.A. MeTO,LU{Ka o6pa6oTKH cneKTPOB _ PI0-81-358 
y-KBaHTOB pacnaga H3011HPOBaHHbiX HeHTpOHHbiX pe30HaHCOB 

06CYEAaeTCH MeTO,LU{Ka o6pa60TKH 60nbmoro qHCJla cneKTpOB 
y-KBaHTOB pacnaAa HeHTpOHHbiX pesoHaHCOB OAHOro H30Tona, AHa­

I1H3HPYIOTCH OTJ1HqHH B CneKTpax _MHrKHX Y -KBaHTOB C ::meprHeH 
.Ey < 800 xsB H )!(eCTKHx y -KBaHTOB c E y > 3 M3B. llpHBOAHTCH 
anropHTM nonyqeHHH llHKOB CHMMeTpHqHOH H aCHMMeTpHqHOH ~OpMhl, 
OcHOBHoe BHHMaHHe YAeJIHeTCH aHanHsy caxseH M~y pasJlHqHhlMH 
napaMeTpaMH H HCllOI1b30BaHHID CBH3eH AJlH COKp~eHHH qHcna napa-
MeTpOB, KpaTKO Hsnar:aeTCH anropHTM nporpaMMhl SPANAL, npeA-

. HasHaqeHHOH AJlH noHCKa nHKOB B cneKTpax, .H nporpaMMbi LINFIT, 
C llOMO~ID KOTOpOH npOBO,LU{TCH OKOHqaTe.JlbHaH OopaOOTKa cneKTPOB, 

Pa6oTa BblllonHeHa B llaoopaTopHH HeHTpoHHoH ~H3HKH OHHH. 

C~eHMe 06~AMHeHHoro MHCTMTyTa RAePHWX MccneAOBBHMA. AY6Ha 1981 

Telezhnikov S.A. Methods for Processing PI0-81-358 
y -Ray Spectra of Isolated Neutron Resonance Decay 

A method for processing y -ray spectra which correspond 
to a decay of a large number of neutron resonances is dis­
cussed. The distinct features of the low- and high-energy parts 
of the y-ray·spectra withEy<800 keV and Ey>3 MeV, respecti­
vely, are taken into account. The algorithm for analytical 
description of symmetrical andnon-syrnmetrical peaks is given. 
Attention is paid-to the analysis of mutual relations among 
various parameters and to the use of these relations in an 
attempt to reduce the number of free parameters. The algorithms 
of SPANAL and LINFIT programs are briefly described. The f.irst 
program serves for the search for individual peaks in spectra, 
while the second ·is devoted to a final decomposition of spectra 

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

Communication of the Joint lns~ltute for Nuclear Research. Dubna 1981 
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