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B paoore npanepa H lllnpuHrepa ( 1 !ltiO ••• ) 6i>WO nonyqeHO yKaaa-

HHe Ha CyiUeCl'BOB8HHe 38BHCHMOC1'11 'IIICJlll IICII~TK<lellll>lX y -KB8Hl'OB 01' CfiH-

Ha HeiirpoHHoro peaoHaHca. OnHaKo npomJill IICCKOnbKO ner, npe:ll<ne 'leM ohm 

npenno}l{eH npocroii Meron oi5Hapy}l\ei!HSI nnpunuuu l\IHO}I{ecraeHHOCl'H y -Kaau

roa H ohma noKa3aHa B03MmKHOCl'b ero IIJlltliWIIellliSJ nnSI HAeHrHcfJHKaUHH cnu-

• 121 B .. 15 HOB HeHl'pOHHbiX pe30H8HCOB • H1lCl'OSilllCII pa Ol'e OfiHC8H8 fi0fibll'K8 HC-

nonb30B81'b HMeiOIUHHCSI B nH<t> ( n. y ) -nereKl'Op H3 4 KpHCl'annoa Nal 

nnSI onpeneneHHSI cnHHOB HeiirpoHHI>IX peaonancoa aruM MeronoM. 

Me ron 

/2/ 
OnuCbiaaeMhiii Meron ocHoaaH ua npennono*eHHH, 'll'O cpenHee que-

no cryneHeii a KacKane y -KBaHroa, ucnycKaeMbiX nocne aaxaara Heiirpo

uoa, 38BHCH1' 01' pa3nH'IHSI CfiHHOB Ha'lanbHOI'O H KOHe'IHOI'O COCl'OSIHHH. To 

ecrb npennonaraercSJ, qro cpenHSISJ MHO}I{ecraeHHOCl'b .< v •> u pacnpenene

HHe MHO}I{eCl'BeHHOCl'H HMeiOl' 38BHCHM0Cl'b 01' CfiHH8 pe30H8HCOB. llpH :3l'OM 
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eCTh Haae*aa, qro nopTep-ToMacoacKne ~n~KTyaunn 6yayT cymecraeHHo 

ocna6neHbi, ecnn noaaansnomaSI qacrh nepanqHbiX nepexoaoa saKaHquaaeTCSI 

B o6naCTH C 6onbiDOH nnoTHOCThiO ypOBHeH, 11cnonb3YSI aByXKpHCTanbHblli 

aereKTop y -nyqei!: us Kpncrannoa Nal B aayx pe*HMax (oanHoqHoro 
/2/ 

cqeTa H COBnaaeHHH), 8BTOpbl pa60Tbl ITOKa3ann, qro llpH COOTBeTCTBYIO-

IDeM Bbi6ope noporoa perncrpaunn y -nyqefi oTHomeHne orcqeroB no peso-

HaHcaM, nonyqeHHbiX B pe*HMe OAHHoqHoro cqera, K orcqeraM B pe)KHMe 

COBITaaeHHH llpOSIBnSieT 38BHCHMOCTh OT 3~C~eKTHBHOH MHO)KeCTBeHHOCTH 

Y -KB8HTOB B KaCKaae H TeM C8MbiM OT CllHHa pe30H8HCOB, 

nnSI MHOrOKpHCTanhHOro aeTeKTOpa 9~~eKTHBHOCTh B pe*HMe cyMi\!Upo-

B8HHSI aaeTCSI Bbipa*eHHeM 

w~ = 1- ( 1 - n~ )v 

rae n - qncno Kpncrannoe, ~ - nponsaeaeHne renecHoro yrna Ha a~~eK-

THBHOCTh anSI oaHoro KpHCTanna. 3~~eKTHBHOCTh B pe*HMe perHCTpaUHH 

aaoilHbiX H ni06biX apyrnx coanaaeHHH onpeaenSieTcSI ~opMynoil 

We 1+(n-J)(l-n~JV-n [J-(n-J)~]V, 

()qeBHaHo, qro 3~~eKTHBH8SI MHO)KeCTBeHHOCTb perncrpnpyeMbiX K8CKaaoB 

cymecTBeHHO 3aBHCHT OT nopora E aereKTHpoaaHHSI 
nop 

y -KBaHTOB, KaK 
/2/ 

ITOK838HO B 1 OTHOllleHHe Mi!O*eCTBeHHOCTeH AnSI pa3HbiX HaqanhHbiX CITHHOB 

E n saMeTHoe pasnnqne 
nop 

MeHSieTCSI B 38BHCUMOCTH OT 

npoSIBnSieTcSI npH aocraroqHo BbiCOKOM nopore: 2of3 Maa, Opn aToM 

9~~eKTHBH8SI MHO*eCTBeHHOCTb anSI M9Hblllero HaqanbHOrO CllHHa 6yaeT 

6onhllleil, r.e. v1 _ _!_'> v 1+ _I_ , Ecnn us coo6pa)KeHHSI BbiCOKOH cKopocTH 
2 2 

cqeTa B KaHane COBITaaeHHH Bbi6paTh HH3KHH nopor, TO MQ)KHO Q)KHA8Tb, 

qro 9~eKTHBHOCTh B peMHMe COBITaaeHHH 6yt:teT cna6o qyBCTBHTCnbHa K 

cnnHaM pesoHaHcoa. Toraa oTHOllleHHe unomaaeil pe3onancoa B pc"mMe 

oaHHoqHoro cqera c 6onblliHM rroporoM K nnolllaaSIM pe3onancoB 11 pcii\HMC 
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cosnaneHHH c HH3KHM noporoM 6yner conep*'Tb B ce6e HH~OpMaUHID o sa

paauHRX a~eKTHBHOH MHO*eCTBeHHOCTH H 0 cnHHaX pe30HaHCOB. llpH ycnOBHH 

ManOCTH senH'IHHhl ~ aro orHoweHHe nnomaneil 6yner HMeTb san 

vi ~I 

c .J...rn-1) vc(vc -1 )~2 
2 c 

TaxHM o6paaoM, R1 6yner HMeTb onpeneneHHyro aasHCHMOCTb or cnHHa 

peaoHaHca, a HMeHHo: R1_ } > R I+ -}. 

llnR conocTasneHHH peaynbTaros pa3HhiX cepHH H3MepeHHA yno6Ho ssec-

TH senH'IHHY 

I 
-2 ( <R,+..!. ·> + <R,_ -~~) 

2 2 

rne <R1+..L'> 
-2 

npaKTH'IeCKH RBnHIDTCR CpenHHMH 3Ha'leHHRMH ~6onbwHX~H 

'ManhiX" R1 
nnH Ha6nronaeMhiX peaoHaHcos. 

BenH'IHHa R1 He'lyBCTBHTenbHa K a~~KTY aaxsara HeArpoHoB nocne 

paCCeHHHR B pe30HaHCaX, TaK KaK 3TOT 3~~KT 38BHCHT TOnbKO OT TOnwH

Hhl o6paaua H napaMeTpos peaoHaHca. LITo xacaeTCH HCKa*eHHH R 1 Ha-aa 

pa3nH'IHOH 'IYBCTBHTenbHOCTH KaHanOB COBnaneHHH H OnHHO'IHOrO C'I~Ta K 

pacceHHHhiM HeHTpOHaM, TO HX MO*HO 

peaoHaHca S nponopuHoHanbHa 

£I+_li_£I "' 
T" (~ y •y .. y 

W8!l.b 

s 
c c r.. c 

(y + -- ( 
I'y .. 

( c 

oueHHTb cnenyrowHM 
r. r 

.4t£Y +A r£• ' 
r (I 

[J +---(, 
ry (Y 

o6pa30M0 llno-

n03TOMy 

£c 

-"-)] 
( c 

y 

rne £I, £ I - 3~~eKTHBHOCTb peracrpauHH aaxsara H pacceRHHH HeArpoHoB y .. 
c c 

B KaHane onHHO'IHOrO C'I~Ta, a £ y , £ , - COOTBeTCTBYIDWHe 3~eKTHBHOCTH 

s pe*HMe cosnaneHHA.' HcxoMoe HCTHHHoe oTHoweHae R 1 = Eyi I £ y • BHnHo, 

'ITO nnR pe30HaHCOB, y KOTOpb!X r, - ry , Heo6xonHMO HMeTb £ n .<< £ y 
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l13MepeHHSI H o6pa60TKa Jl8HHbJX 

"4eTbipe KpHCTanna Nal (paaMepoM lOOxlOO MM Ka}KJlbiH) pacnonara

nHCb KpeCT006pa3HO B nnoCKOCTH, HOpManhHOH K OCH nyqKa HeHTpOHOB. 0yqoK 

«<JopMHpOBanCSI napa«iJHHOBbiMH H CBHHUOBbiMH KOnnHMaTOpaMH JlO JlHaMeTpa 

o6pa3UOB 70 HnH 100 MM. Me*AY o6pa3U8MH H KpHCTannaMH noMewanacb 

381UHTa OT paCCeSIHHbiX Heil:TpOHOB TOniUHHOil: 25 HnH 35 MM ( IIapa«<JHH C 

Kap6HJlOM 6opa). 

Ha pHc. 1 npHBeAeHa 6noK-CXeMa AeTeKTopa. CxeMa cosrraAeHHH pa-

6oTana B pe}KHMe mo6biX JlBOil:HbiX H BbiWe COBIIaJleHHH 0 IIOpOI' B Ka}l{JlOM Ka

Hane 9TOH CXeMbl 6bin 330 K9B. C IJOMOIUbJO CXeMbi 8HTHIIpOIIyCKaHHSI Ha 

JlHCKpHMliHa TOp rrponyCKanHCb TOnbKO OJlHHOqHbJe HMIIynbCbl C OJlHOI'O H3 

KpHCTannoa. ilHCKpHMHH8TOp B KaHane OJlHHOqHOI'O cqeTa IJ03BOnS!n yCTaHaB

nHBaTb nopor a npeAenax oT 1 AO 6 Mas. HacTpOil:Ka rroporoa rrpoadnHnacb 

C nOMOIUbJO HCTOqHHKOB 137Cs 0 
6° Co H K8nH6poBoqHOI'O reHepaTopa. YiM-

nynhCbi nocne JlHCKPHMHHaropa H cxeMbi coanaAeHHH rrepeAasanHCb qepea 

«<JopMHpoaaTenH no Ka6emo n H3MepHTenbHbiil: ueHTp flH<I>. lleTeKTop pacno

narancSI Ha 750-Merponoi1 nponeTHoil: 6aae. B aKcnepHMeHTax HCnonhaoaa

nHcb 4096-KaHanbHbJe BpeMeHIIJ,Ie 8HanH38TOpbi. l13MepeHHSI IlpOBOJlHnHCb 

HnH OJlHOBpeMeHHO Ha JlByX aHanH3aTOp8XoHnH Ha OJlHOM nocneAOBaTenbHO B 

pa3HbiX pe*HMax. llaHHbie c aHanHaa'ropoa nepeAaaanHCb Ha 3BM E3CM-4, 

rae rroaaepranHCb o6pa6oTKe. MeTOAOM HaHMeHbWHX KBaapaToB 3KCTpanonH-

pOB&naCb nollnO}KK8 IIOJl pe30HaHCHbiMH flHKBMH, KOTOp8S! 38TeM BblqHTanacb 

H3 3KCIIepHMeHTanbHOI'O cneKTpa, BbJqHCnS!nHCb nnomallH pe30H8HCOB H npo

BOllHnaCb HOpMHpOBKa no K8KOMy-nH60 H30nHpOB8HHOMY pe30HaHcy cneKTpa 

B pe}KHMe OJlHHOqHOI'O cqeTa· H8 cneKTp B pe}KHMe COBnaAeHHil:. OonyqeHHI>Ie 

B llByX pe}KHM8X H3MepeHHH 3HaqeHHSI IInOlll81leil: JlaBanH B03MO}KH0CTb BJ.,IqHc

nHTb OTHoweHHe S !. I S c = R • fpa«<JHKH coaMellleHHbiX cneKTpoB aaaanH na

rnBllHYJO K8pTHHY pa36HeHHSI pe30H8HCOB Ha llBe rpynnbJ 0 qTo IJ03BOnS!nO 

'KaqeCTBeHHO npOBOllHTb HlleHTH«iJHK8UHJO pe30HaHCOB no CnHHaM. 
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PeaynbTaTbi 

HaMepeHIHI npoBoaHnHCb B pe)KHMe peaKTopa npH paaperneHHH 1 00 HCeKIM 

H MOlliHOCTH 25 KBT, 8 Ka'!eCTBe o6pa3UOB 6binH Bhi6paHbl 
165Ho , , o6ora

rueHHbie H30TOIIbl 147Sm H 
149Sm (coaep)KaHHe OCHOBHOI'O H30TOIIa - 95%), 

ecTeCTBeHHb!il: Os , fonbMHii: 6bin B3SIT KaK H30TOII C H3BeCTHb!MH CIIHHa-

MH anH npOBepKH aaHHOii: MeTOaHKH, 0aHaKO MHOI'OKpaTHbie H3MepeHHSI H 

BapbHpOBaHHe nopora B oaHHO'IHOM KaHane He aanH IIOnO)KHTenbHOI'O pe3ynb-

Tara: He yaanoCb ycTaHOBHTb KOppenHUHH BenH'IHHbl R CO CIIHHaMH peao-

HaHcoB, T aK, Bhi'IHCneHHbre cpeaHHe 3HatJeHHSJ < R 1 > anSI paaperneHHhrx Tpex 

ypOBHeii: C f =3 (8,15; 18,1 j 35,3 :3B) H C f =4 (12,6; 21,0 H 39,4 :3B) 

npu H3MeHeHHU nopora B oaHHO'IHOM KaHane OT 1,6 ao 3,0 MaB OTnU'!aJOTCSI 

He 6onee '!eM Ha 2%, OrcyTCTBHe KOppenHUHU R 0 co cnuHOM BuaHo H3 

Ta6n, 1, 0TCyTCTBUe 3aMeTHOI'O CIIUHOBOI'O aq><f>eKTa y 16 58 o 
t 

IIOKa3biBaeT 

TaK)Ke puc, 2, Ha KOTOpOM CIInOlliHOii: KpUBOii: U306pa)KeH CIIeKTp B oaUHO'IHOM 

KaHane, a TO'!KaMU - CIIeKTp B KaHane COBnaaeHHii:o HopMUpOBKa CIIeKTpOB 

BhiiTOnHeHa no pe3oHaHcy 12 ,6 aB, 

H30TOIIhi 
147

'
149 Sm npeacTaBnHnH HHTepec B CBH3H c BhiiTonHeHHbiMU 

/4/ 
HeaaBHO H3MepeHUSIMU napaMeTpOB pe3oHaHCOB :3TUX Slllep , a TaK)Ke B 

/5/ 
CBSI3H C HCCneaoBaHHeM CIIeKTpOB a -'laCTUU B pe30HaHCaX 147Sm , 

3KcnepHMeHTb! C 
147Sm U 

149Sm BbiiTOnHeHbl IIpH Tpex 3Ha'!eHHSIX nopora 

B oauHO'IHOM KaHane (1 ,6 j 2,3 j H 3,0 MaB), a C 
149Sm - H npu pa3HOii: TOn

lliHHe 3alliHThi Me>Kay o5pa3UOM H KpHcrannaMu. Ha puc, 3 H 4 npHBeaeHbi 

14 -,Sm 149 Sm 2 3 HeKOTOpbie pe3ynbTaTbi UCCneaoBaHHii: H , a B Ta6n, H 

- HeKOTOphre peaynbTaTbi Bbi'IHCneHHH R 0 
• B Ta6nuuax aaHbi 3HatJeHHH cnu-

HOB, KOTOpbre MO)KHQ IIpHIIUCaTb pe30HaHCaM Ha OCHOBaHUH nonytJeHHb!X aaH

HbiX, 8 CK06KaX yKa3aHbl CIIHHbi, Haii:aeHHbie nyTeM KatJeCTBeHHOI'O aHanU3a 

COBMellieHHbiX CIIeKTpOB, 8 Ta6nHUaX IIpHBeaeHbl TaK>Ke CIIHHb11 H3MepeHHbie 

apyi'UMH aBTOpaMH, 0TMeTUM COBrraaeHue HaeHTH<fJHKaUHH CIIHHOB anH'
147 Sm 

(aa HCKnJO'IeHHeM pe30HaHCa 57,8 :3B) B HaCTOHmeii: pa50Te C aHanOI'H'!HbiMH 

7 



)laHHhiMH, nony'leHHhiMH npH H3Y'I9HHH cneKTP!'B a -pacna)la HeiiTpOHHbiX 

/5/ 149 
pe30HaHCOB • B ra6n. 3 npHB9Jl9Hhi CIIliHhi Sm , nony'leHHhie B pe3ynb-

/6/ 
rare aHanH3a y -cneK rpoB • B nocneJlHee BpeMR no51BtWOCb coo6meHue 

0 CnHHaX pe30HaHCOB 147Sm H 

171 
B CaKne • HamH pe3ynbrarhi 

, nony'leHHbiX aHanori!'IHOi'! MeTOJli!Koii 

xopomo cornacy!OTCR c 

171 
)laHHhiMH pa60Thl II H9CKOnbKO paCXOJl5ITC51 Jln5I 

149 Sm C pe3ynbTaTai~.III 

/6/ 
pa6oTbi • 

llaHHhie HCcneJlOBaHHR ecrecrBeHHOro Os npeJlcTaBneHbi Ha puc. 5 

u B ra6n. 4. H3oronuqecKaR npuHa)lne)KHOCTb pe3oHaHCOB Os yKa3aHa 

/8/ 189 
no • llnR Os HMeercR HeOJlH03Ha'IHOCTb B UJleHruqmKauuu cnHHOB pe3o-

HaHCOB 6,72 H 18,7 9B no Bhi'IHCneHHhiM 3Ha'leHH5If\I R 0 
HnH no BUllY co-

BMeiUeHHhiX cneKTpOB Jln5I pa3HblX pelKHMOB H3MepeHHii, npOHOpM!ipOBaHHh!X 

no pe30HaHCY 22,2 9B, KOTOpOMY 0JlH03Ha'IHO MOlKHO npunucaTb CnHH j =1. 

4ro KacaeTC5I pe30HaHCOB 1870s , TO 3a HCKn!O'IeHueM pe30HaHCa 12,7 9B 

OHU cna6o np05IBn5I!OTC5I B cneKrpe, II TOnbKO HCX0Jl5I 1:13 paBeHCTBa 9Hepf'Hii 

CBSI3H 
1870s H 

189 0s H nOJl06HSI y -cneKTpOB MOlKHO Ha OCHOBaHHH pliC.5 

npeJlnonolKHTb, 'ITO nepBbie TPH pe3oHaHca 
1870s (9,43; 12,7 H 40,5 9B) 

HM9!0T, B03MOlKHO, CnHH 0, a pe30HaHC 47,7 9B CIII!H 1. 

Ha pac. 6 npeJlCTaBneHhi CBOJlHhie JlaHHhie c R 0 
JlnR Bcex HccneJloBaH

HhiX 5Jilep. Pe30HaHChi, OTHOC511UH9C5I K rpynne C R0 '> 1,0 , HM9!0T CnHHhl 

I 1/2, a orHOCRIUHecR K rpynne c R
0 

<1,0 - cnHHhi I +1/2 

OueHKa HCKalKeHHil: R H3-3a perHcrpauHH pacceRHHhiX o6pa3UOM pe-

147 S H 149Sm 
30HaHCHhiX Heil:TpOHOB noKa3ana, 'ITO JlnR m npH ToniUHHe 3aiUHThl 

25 MM a<t><t>eKr 3aBhiiUeHH5I R npeHe6pelKHMO Man B o6nacra JlO 100 9B H 

TOnbKO Jln5I HeKOTOpbiX pe30HaHCOB c rn - ry JlOCTHraeT - 5%. TeM He 

MeHee CHCT9MaTH'I9CK09 npeBhllli9HH9 KpHBOH OJlHHO'IHOf'O C"ieTa Hall KpHBOil: 

COBna)leHHH B o6naCTH BbiiDe 100 9B y 
147 

Sm (pHC. 3), no-BHJlHMOMy, 

06'b5ICH5I9TC5I 9THM a4>4leKTOMo 0pH roniUHHe 3aiUHTbl 35 MM OU9HKa OTHOllle-

I 
f I ( 

n Y HHil: 

149 Sm 

H3 pe3ynbTaTOB JlOnonHHTenbHhiX H3MepeHHH CO CBHHUOM )lana 

cneJlylOIUHe 3Ha'leHH5I: 1/80 B pe)KHMe OJlHHO'IHOf'O C'lera H 
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1/1000 a pe~HMe coananeHHH. Opu aTHX ycjoBHRX a~~eKT perHcTpauHH pao

ceSIHHhiX HeHTpOHOB HH'lTO>KeH. 

Mo~Ho cnenarh BhiBOA, 'ITo nnR HccnenoaaHHhiX 'leTHo-He'leTHhiX H3o-

Tonoa 147 Sm , 149 Sm , 1890s Ha6monaeTCR a~~KT pa36HeHHR peaoHaHCOB 

no R HB ABe rpynnbi, KOTOpbiH MO~HO HAeHTH~HUHpOB8Tb KaK rrpORBneHHe 

cnnHoaoi1 aaancuMocru aenH'lHHhi R • 0TcyrcraHe 'leTKOH aaaHCHMOCTH 

OT CnHH8 y 1651/o , no-BHAHMOMY, CBR3aHo co cTpyKTypoH Y -cneKTpa, 

B KOTopoM 3Ha'lnTenbHYJO nonJO cocTaBnRJOT MRrKne nepexoAbi c E <1,5 Maa, . y 

'ITO caoi1craeHHo He'leTHo-He'leTHbiM cocTaBHhiM RnpaM. TaKHM o6pa3oM, 

MeTOA HAeHTH~HK8UHH CnUHOB no MHO~eCTBeHHOCTH y -KB8HTOB 1 6yAy'lH 

npocTbiM no caoeii peanHaauHH, He smnReTCR yHHBepcanbHhiM. TeM He Me-

• Hee OH OK83bJBaeTCR YA06HbiM K8K AOnOnHeHHe K npyrHM MeTOA8M Orrpenene-

HUSI CITifHOB. PeaynbT8Tbi A8HHOH pa60Tbl yK83HB8JOT Ha B03MO~H0Cl'b H no

ne3HOCTb npoaeneHHR B nH<t> OY!HY! aHanorH'lHbiX H3MepeHHH B ycnOBHRX 

6onee BbiCOKoro paaperneHHR. 

Aaropbi npn3HarenbHhi B. H nKoneHKO aa MHoroKpa THbie none3Hhie o6-

nureparypa 

1. I.E. Draper, T.E. Springer. Nucl.Phys., ~ 27 ( 1960). 

2. C. Coceva, F. Corvi, P. Giacoble, G. Carrado. Nucl.Phys., 
A117, 586 (1968). 

3. B.n. An~HMeHKOB H np. OpenpnHT OHHYI, P3-3208, ny6Ha, 1967. 

4. 3.H. Kap~aBHHa, A.B. nonoa. OpenpHHT OHHH, P3-5655, ny6Ha, 1971. 

5. H. BnnhrenhM, JO.n. nonoa, M. nrnnTyna, P.<t>. PyMH, M. GT3MITHHbCKH. 
Coo6rueHHe OHHH, P3-5553, ny6Ha, 1970. 

6. F. Becvar, R.E. Chrien, O.A. Wasson. BNL-15056 {1970). 
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7. B. Canvin, ./A. Lotton, A. Michaud on tt al. Sacley ( 1971). 

8. Neutron Cross Section. BNL-325, Sp. 2, vol. lie (1966). 

3aaqeHHH 

Eo, SB 

:1 [3] 

8,15 3 

12,6 4 

18,1 3 

21,0 4 

35,3 3 

39,4 4 

PyKOITHCb ITOCTYITHna B H3aaTenbCKHH OTaen 
19 OKTH6pH 1971 roaa. 

Ta6mu~a I 
£() Jl,JIH peaoaaacoB 165Ho 

ec 
E,.;= 1,6 MaB 2,3 MaB 3,0 MaB 

"I 

1,04.±0,01 1,10+0,01 I,I?+O,Ul 

0 , 995.±0, U02 0,981.±0,003 0,98.±0,01 

I,OI.±O,OI 1,01.±0,01 0,98.±0,01 

I ,05,±0 ,OI 1,05.±0,01 1,01.±0,01 

0,94?.±0,00? 0,92.±0,01 0,87+0,01 

0,962.±0,00? () ' 944+0 t 006 0,96+0,01 
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·'··'de, ... --------

/ 

Tac:wn~a 2 
cauap•l-147 

R/' 1 :J f) J 
E0,a• E,. =116 IIBB 213 IIBB 3 10 llaB .ll8BB8B [5) 

paClon [ 1] ['11] 

314 11047j:OI002 3 3 3 

18,3 0 t 905j:O 1001 0 1 9Q1j:O 1 002 0183lj:OI005 4 4 4 

2711 11040,t0,002 1 t 07I.;t0 1006 1,02,:t0,01 3 3 3 3 

29,7 l 1099;tQ,002 I I I28.;t0 I 006 1,18D,tUI009 3 3 3 3 

32,1 0 1897j:0100I Q t 907j:O 1004 0 1868j:O ,Oil 4 (4) 4 

39,7J 0,935j:0100I 0 t 966j:O 1 Q04 0,916j:0,008 4 (4) 4 
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