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B peaKUHHX 
119 Sn (

22 
Ne , 4n ) 

137 
Nd , 

122 
Sn (

20 
Ne , 5n) 

137
Nd 

122 5J f 2 Ne , 7 n ) 187 Nd H 
126 Te ( 18 0 , 7n ) 137 Nd HBMAeH HOB hiM H30Mep 

C nepHOAOM nonypacnaaa 1,60;!: 0 ,15 CeK, 11AeHTH!jJHKBUH51 BTOMHOI"'O 'IHCna 

npoBOAHnacb no pa3HHue Me>KAY aaepl"'HHMH K- H L - aneKTPOHBMH Y - ne

pexoaoa. Maccoaoe 'IHCno onpeaengnoCb no ¢YHKUH51M B036Y>KAeHH51. npH pac

naae HOBOI"'O H30Mepa Ha6nJOABIOT C51 c n eayJOIUHe y - nepeXOAhi : 108 :±; 1 K3B, 

232 ,8 ±0 ,8 K3B (E3- H30MepHbili nepeXOA) H 285 ± 1 K3B, 06Cy>KABeT C51 CHC

TeMBTHK8 B036y>KAeHHhiX COC TOHHHi! B Mpax c '!HcnoM Hei!TpOHOB N • 77 • 

Coo6~eHKa 06heAKHeHHOI"'O KHCTKTyTa aAepHYX KCC~eAOBBHHA 

AY&la, 1969 

Lewit owicz J ., Neubert W ., Chojnacki S ., Droste Ch., 
Morek T , , Wilhelmi z., Alexander K , P6- 4597 

137 "Nd: a New Isomeric State i n N = 77 Isotones 

I n the reactions 11 9 Sn( 22 Ne 4n\ 187 Nd , ,1 22 5t (20 Ne, 5n) 
137

Nd , 
1 22 22 137 12s ' t s 137 . . Sn ( Ne, 7n) N d and Te( 0 ,7 n ) Nd a nevi tsomenc stat~ 
with a half-life of 1, 60+ 0.15 sec was found, The atomi,c number was 
assigned by means o f the convers ion e l ectron s p ectrum fr om the 
measured difference of K and L electron b inding ener g ies, The 
mass number follows from excitation funct ion measu rements. I n the 
decay of the new isomer the following y - rays were observed : 
108+ 1 keV, 177+ 1 keV, 232+0.8 keV (E3 -isomeri c t ransition) and 
285.+ 1 keV, The-systematics- of excited states in nuclei with neutron 
number N = 77 i s discussed, 

Com·munieatione of the Joint Institute for Nuclear :.lueareh. 
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l.BseneHHe 

129 131 133 
B ~Apax 52 Te , 

54
Xe 

56 
Ba H 

13 5 

58 Ce c 'IHCJIOM Hei1TpOHOB N =77 
/1 2/ H86JIJOA810TC~ 1i30MepHbie COCTO~Hii~ ' • Y!30MepHbiM rrepeXOAOM B rr epBbiX 

Tpex cnyqa~x ~Bn~eTC~ M4-rrep exo::~, a B ~Ape ~~~ Ce-E3 - rrepexoA. no CliCTe-

; 2; 131 H9 <.;:_ 
MaT HKe yponHe fr MO:>KHO 6Ltno 6br O:>KHAa Tb, 'ITO B ~Apax Nd H '-'11 

cywecTByJOT aHanorH'!Hhle H30MepHhle cocTo~HK~ . HaMH 6wnH rrpeArrpHH~Thl 

ITOIIbiTKii H8MTH 8TH 1i30Mepbl. U enbJO HacTomuei1 pa60Tbt ~nnHeTc~ HccneAona-
137 

HHe HOBOrO 1i30Mepa B ~Ape Nd , KOTOphlM IIOJlHOCTb!O COOTBeTCTByeT 

H30MepHOMy COCTO~Hii!O B ~Ape 135 Ce . 

2 • Me TOJJ.I1K8 3KCITGpl1 MG HT8 

OnbiTbl ITpOBOAiillliCb Ha BbiBeAeHHOM IIY'IKe UHKJlOTpOHa TSDKellbiX liOHOB 

Y -300 OV!.HM Ha yc T aHOBKe , rroApo6riO OIIHCaHHoi1 B pa6oTe ! 3 ! . faMMa

cneKTpb1 H3Mep~nHcb Ge ( Li) - Ae T eKTopoM , a sneKTpOJibt nHyTpeHH'"ert KOHBep

CHH - J-18 MarHH T HOM T Oj)011A8 llbHOM {3 - CITeK T j)OMe Tpe 1!8 ITY'IKe, rrapaMeTpbl 

KO T Oporo ITOAp06HO OITHChlB810TC~ B pa6oTe /4/ 

3. 3 Kcnepi1MeH TanbHwe peaynbT8Thl 

137m 
f1 orrhtTK H CHHTe3 Hpona Tb H3 0Mep Nd 6btJIH npeAnpHHHT bl n pa3Hhtx 

t:J7 
peaKU H~x , B KOTOpbtX AOJI )!<CH 6btn o6pa30BaTbC~ Nd 

119 122 20 . 22 1~7 
: · Sn( l\'c. xn) Nd 

18 
Te ( 0, x n) Nd • Cpemr npoAyKTOB 8THX pcaKuHrr o6Hapy);<eHa Hona~ aK-

THBHOCTb C rrepHOAOM fi01IypaCII8A8 T ;~ = 1,60 :!: 0 ,1 5 ceK. B T a6nHuc 1 

3 



npHBe.QeHbl napaMeTpbl HCTIOJ!b3yeMbiX MHllieHeH, npH o6ny'leHHii KOTOpb!X IT051B

JI5leTC51 HOB851 8KTHBHOCTb , B o BCeX CJIY'l851X H86JI~.Q8JIHCb Te me C8Mhle Y -

JIHHHH : 108 , 177 , 2 33 H 285 K3B (pHC , 1) , 11X OTHOCHTeJ!bHble HHT 8 HCHBHOCTH 

npHaeneHbi a Ta6n . 2 . B ee JIHHHH pacnana~TC51 c TeM me caMbiM nepHOAOM no

nypacnana T 11 = 1 ,60+ 0 ,1 5 ceK) , KpoMe 3THX JJHHHH B raMMa- cneKTpe , 
12 -

H3MepeHHOM B .QHana30He 3HeprHH oT 4 0 Kaa no 1 Maa , He Ha6monaeTC51 

npyrHx nHHHH c TeM me nepnonoM nonypacnana. ( Mbi He C'IHTaeM nHHHJO 
73 m 1~ 

54 Kaa H30Mepa Ge ( T ~ = 0 , 5 ceK), o6pa3yeMoro B peaKUHH Gc( n . n ' ) 

H8 repM8HH8BOM C'l8T'IHKe) . 

0TCyTCTBHe 1,6-CeKyH.QHOH KOMTIOHeH Tbl B pacna.Qe 8HHHrHJI51UHOHHOH JIHHHH 

(5 11 Kaa) YK83biB8eT H8 TO, 'ITO Mbl HMeeM .QeJIO C H30MepHbiM COCT051HHeM, 

pa3pSim810lllHMC51 HCTIYCK8HHeM TOJ!b K O Y - ny'IeH, 

CoO T BeTCTBY!OillHH CneKT p 3JieKTpOHOB BHyTpeHHeH KOHBepCHH (pH C. 2) 

Jl8HHhl X raMMa- rrepeXO.IlOB 6hlJI H3MepeH B JlH8IT830He 8HeprHH 3 Jl8KTpOHOB 

OT 4 0 JlO 350 K3B B 38Jl8HHhlX HHTepB8JI8X Memny HMTIYJ!bC8MH UHKJIOTpOH8, 

(aepXHSISI 'IaCTb crreKTpa) . KpoMe K -H L - JJHHHH rrepexona 233 K3B npy 

rHe K- 11 L - JJHHHH, cooTaeTCTBY~IllHe nepexonaM 1 08 K3B , 1 77 K3B 11 285K3B , 

He Bbl)l8JISI~TC51 , 113- 38 3 T OrO 60J!bllJOrO cPOH8 TIP.HlliJIOCb npOBO.IlHTb BpeMeH

HOH aH8JIH3 .QJI51 Kamnoi1 aenH'IHHbi Hp • CneKTP KOpOTKOmHBylllei1 aKTHBHoc

TH ( T ~ = 1,6 CeK) TIOK838H B HHmHeH 'l8CTH pHC, 2 . 3TOT cneKTp TI03BO

JISie T T O'IHO orrpenenH T b pa3HHUY /'). E KL Me*.llY K- H L - nHHH51MH rrepe

xona E y= 233 K 3B , B .ll8HHOM cny'Iae nony'laeTC51 (').EKL(exp)=37,0;t0,8 K3B . 

P a cc'IH T BHHhle aenH'IHHhl .llJI51 a T OMOB N d Pr H Ce cocTaBn5l~T: /'). E KL(Pr) = 

= 35,6 K 3 B j (').EKL ( N d )= 36,8 K3B (').EKL(Ce) = 3 4 ,3 K8B . 3KcrrepHM8HT8JibHOe 

3H8'I8HHe XOpOlliO COBITB)lBeT C TeOpeTH'l8CKH 0)KJ1Jl8eMbiM )lJISI 8TOM8 Nd 

113 3 T Or O Mbl MO)KeM 38KniO'IHTb 1 'ITO HOBbiH H30Mep B C8MOM .Ilene npHH8.Q

Jie)KHT O.llHOMY H30Torry N d • LI To6hi .llOK838Tb , 'ITO H30Mep HMeeT Mec-

1~7 
T o B H30Torre N d , 6biJIH H 3 MepeHbi cPYHKUHH B036Y*.IleHHSI peaKUHH 

122 "--(20 )142 - xn N 
.:tt Ne, x n d 

119 Sn(22 141-xn 
11 Ne, x n ) N d. Pe3yJ!bT8Tbi npencTaa-

neHbl H8 p H C . 4 H 5 . AH8JIH3 ITOJI0)K8Hii51 M8KCHMYM8 Ce'IeHHSI o6pa30B8HHSI 

TipHBO.IlHT K Bbi BO.Il i M 0 TOM ( CM , T86JJ . 3), 'ITO Mbl H MeeM )leJJO C peaK-

UH S!MH 
122 

.Sn (
20 

He , 5n )
137 

N d H 
119 

8n (
2

" Ne , 4 n )
137 

N d HJIH , HHa-

137 
'I e r OBOpSI, HOBBS! H 3 0Mep H 8SI 8 KTHBHOC T b eC T b HCKOMhlH H30Mep N d 

4 
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285keV 

I .. 
50 '100 150 

~liANNEL NUMBER 

4acTb 13MapeHHoro y - cneKTpa H3 eaKU HH
11

!) Sn( 22 Se.4n) 137 ~d. 
(;<'('.A) - .Q.eTeKTOp c o6be\.10M 4,5 CM~. BpeMeHHoH pe»<uM: o6ny'i~H He 
I ceK ; '-lepc•.3 12,5 MCeK rrocne o6nyl.teHrt~ 11&'-lanocb n3MepeHae 2 cneKTpOe 

no 1 ceK KB*llLIA, MeiK.:tY mi.MH nepepLtB 4 ceK. npu3e.QeHHLil\ cne~ TI? 
ITOKI13biBllCT pa3HHUy t..teiKllY nepULIM H BiOpblM CITeK T paM H. 

200: 



Ta6mma I 
137m 

PeaKu~~ . B Koropwx o6pa3DBancH Nd 

PeaKUHH MHmem, 
BH~ TOJI~Ha2 cTenem; aaepmn HCCJie~OBaft 

Mr 014- ooora~qeH. 6ou<5ap~. cneRTP 
HOHOB _MaB) 

• 22 
f-cneKTp 119Sn( Ne' ueTaJI. 4,5 87% OT 50 ~0 135 4n, ) OJIOBO 

0) 
n95,_ 

122.sn.c20Ne ~o~eTaJIJI. 
83,3% f- cneRTp ' OJIOBO 6,0 OT 60 ~0 155 

5n..) 122 Sn.-

122 Sn,(22Ne, _ .. _ 
3,0 83,3% 138 i -cnenp+ 

?n ) cneKTP KOH-
BepCHOHHbiX 
3Jl8KTpOHOJ3 

I26reci8o, 148T8JIJI. IO 18,7% OT 80 ~0 120 ;f-cneKTP 
?n.) T8JIJiyp, 

ecTecT. 



T a6mrua 2 

3uepr~A r a MMa- nepeXOAOB H HHT e HCHBHOCTH raM Ma-nHHHR 

(Ka:a) I~(%) 
I 

i 108 ± I 49 ± 2.0 
! 
! 177 ± I 92 ± 10 
! 
! 232,8 ±0,8 roo 
l 
I 285 :t I 29 ± 6 
i 

7 



KoM6HHaUHH 
lmme!U>-HOH 

"' 122 S... + 20Ne 

II9&\ + 22No 

T a6n•ua 3 

3KCnepH:MeHTSnbHble .OBHH bl e no H,(leHTli$HKBUl1H THn a peaKUHH 

'!lHCJIO 
HCnapHBIUHXCH 
He~TpOHOB 

X 

It 

5 

• 
5 
It 

' 

(II,35 ± 1.0)HeV 

(6,9 ± 0,8) MeV 

(4,4 :t 0.7) Mev 

( 12,0 :t 1,00) HeY 

( 6,40 :r 0, 75) HeY 

( 3,5 :t 0,6 ) HeY 

H~eHtH~UHPOBaHHaa 
peaJmHfl 

12251\(20..., 5n. )137 Nd 

II9Sft (2~ lfn. )I37 Nd 



14L 

ul 
10 

!.. 
~ 8 
n 
0 
c: 
z .... 6 Ill 

<X> 

·r 
2 

0 

A 

_ ______lib M 23 
122Sn(~e,7n)1~d 

K L 177 

K L 108 

10 
•11f H,[Gcml 

P11c.2 . CrreKTP KOHBepCIIOHH br~22aneKT:f2oHOB y -p
3
eflexonoB 108,177, 233 11 

285 KaB 113 peaKUIIII Sn ( Ne, 7 n ) N d np11 

aHepr1111 HaneTa!OIUHX IIOHOB 138 MaB. CrreKTP A 113MepeH B aanaH
HbiX IIHTepBanax Me)l(ny IIMrrynbcaMII UIIKIIOTpoHa . CrreKTp B 113MepeH 

ITO TO MY )1(6 BpeMeHHOMY UIIKny , '!TO II y - cneKTp , IIpiiBeneHHblH 
cneKTp B noKa3brBaeT pa3HIIUY Me)l(ny rrepBbiM 11 BTOpbrM cneKTpaMII. 



0 

0 
0 
c: z .... 
(/) 

137m Nd 

' :"6... ')..._. 

~"'-...._ K-c.e. ~~~ --. .... ...,. 188.7 keV ~~ -· .. 
-...... . . . .:......._.. .. 'Y . .... --.~· ••• ·-· .... i,f,} • • • • • • •• 

=---- ~~ T112~(1.6±0.15)sec 

' 8 w n u $ ~ 
SECONDS 

PHc.3. PacnaA H30Mepa 
137 

Nd , H3MepeHHbtl! Ha K-nlfHHH raMMa-nepe~o
Aa 233 K3e. 
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EXCIT. ENERGY (MeV) 
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1L 

-
~ 12 
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Ll1 
en 
en 
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so 100 150 

BEAM ENERGY (MeV) 

PHc.4. <llyHKUHII soa6ylK.QeHHII peaKUHH 
119 

Sn( 
22 

Ne, 4 n) 
137 

Nd • Tonll1H-

Ha MeTannH'IeCKOif MHWeHH 
119 Sn : 4,5 MrcM-2. 
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50 

EXCIT. ENERGY (MeV) 
50 100 150 

122Sn(20Ne,5n)137mNd 

o 108 keV 
• 177 keV 
0 234 keV 
~ 285 keV 

100 150 

BEAM ENERGY (MeV) 

200 

PHc . 5 , ¢ yHKUHH B036y)KJleHHH peaKUHH 
122 

Sn ( 
20 

Ne, Sn ) 13 7 
N d • Tbn-

IUHHa MHWeHH: 6 ,0 M I"'C M - 2 
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( 11/2) ----- 518 

285!1 

232,8! 0,8 
E3 

285 

108t1 
(E2+M1) 

--+---177 

177!:1 
(E2+M1) 

0 

1,6 sec 

PHc .6 . OpennonaraeMaH cxeMa pacnana 
137

m Nd. 
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0npeneneHH8 MyllbTHnOllbHOCT8H n epeXOllOB npHBOllHliOCb Ha OCHOB8 cneK T

pa KOHB8pCHOHHhlX 8ll8KTpOHOB , Ha aHaliH3a CneKTpa KOHBepCHOHHhlX 8ll8KTpO-

HOB nony4aiOTCSl Cll8llYIOIUH8 OTHOIU8HHH: 

(aK / a L) 108 = 2,8±1,4 , ( a K / aL+ M ) !77 =3,1 ± 1,5 ' 

( a K / a L+M ) 232, 8 = 1,2 ± 0,2 

CpaBH8HHe arHx naHHbiX c reoperH4 eCKHMH 3Ha4eHHHMH npHBOllHT K Bbi-

BOlly , 4TO MYllbTHnOllbHOCTb nepexona E y= 232 18 KaB - E3 1 a MYllbTHnonb-

HOCTb nepexonoB 108 H 177 KaB - M1, E2 HliH CMeCb o6eHX MynhrHnonhHOC-
1'35 Ill 

rei!, Ha ocHoBe 8THX naHHbiX H no aaanorHH co c rpyKrypoi! H30Mepa Ce 
1 37m 

Mbi npennaraeM nnH H30Mepa Nd cxeMy pacnana 1 npHBeneHHYIO aa pHc , 6, 

Ha OCHOBaHHH CHC T 8MaTHKH ypOBHeii. S ~ H d 3; 2 B pa6or e /8/ Mbl npH-

E + + 
nHcanH y - nHHHIO y = 177 KaB nepexony 3/2 __, 1 / 2 • 

4. 06cy*neHae pe3ynhTaToB 

iln H c~epH48CKHX Hnep npoBelleHHhle pac4eTw , Koropwe Y4HThlBa iOT nap-

" /91 
Hhl8 KOpp81IHUHH H KB aUpynOllbHhle B3aHMOll8HCTBHH 1 rrpeUCKa3hlB810T B 

HaoToaax c N = 77 HH3Kone>KaiUHe oaaoqacTH4Hbie ypoBHH s 11 , d I 
/ 2 3 2 

H h 1 • B biiUe ypoBHH 11/2- no pa6oTe /9 / O>KHLlBIOTCH OLIHO~OHOHHbie 
! ! , 2 

COCTOHHHH 5/2 + H 7,'2 +, nOCTp08HHbie Ha ypOBHHX S~ H d
3
/

2 
1 COOTB8TCT-

B8HHO, 0LIHaKO C pOCTOM B TOMHOf'O HOMepa Z 8Hep rHH ypOBHH 5/2 + YM8Hb

waeTCH1 a aaeprH H ypoBHH h 1 t /z yBeliH4HBaercH. 3To npHBOLIHT K TOMY, qro 

+ 
y>Ke B HLipe UepHH ( Z =58) ypOBHH 5/2 H h tt / 2 M8HHIOT ITOClleLIOBBTenb-

+ 
HOCTb, T,e, ypOB8Hb h 1 1j 2 HBXOLlH TC H Bbllll8 ypOBHH 5/2 , 8BHL1Y 3T0f'O 

! 'J4 ' :"\ I l:1, :J 
BMecTo M4-nepexoaa (h 11 ; 2 -• d3 ; 2 ), HMeiomero Mec r o B - Te 1 Xe H Ba , 

135 137 
B SI.Upax C'e I{ Nd Mbl H80liiO,[l88M E3-nepexo.u. no CHCT8M8THKe 

(puc. 7) O>KH.uaeTCSI nonooHbiii cnyqai! B HLipe 
139 Sm • HaMH O btliH rrpe.unpu-

14 



H51Tbl ITOITbl TKH 

5 n) 139 Sm 
CHHT83Hp0B8 Tb 

12s T ( 20 N 

3TOT H30Mep 

Sm x/ 

B p88KUH51X 124 T ( 20 N e e, 

7 n) 
139 

e. e, 

B lllf8IT830H8 Bp8M8H OT 5 MC8K llO 3 C8K Mhl H8 H8WnH HHK8KHX 6hlCT-

120 20 
po p8CIT8ll8JOIJlliXC51 nHHHi1. B A8HHOM AH8rr83oHe BpeMeH B pe8KUHH Te + Ne 

137m 
H86nJOA810TC51 TOnbKO T e nHHiflf 1 KOT0pb!8 rrpHH8An8)1(8T lf30Mepy Nd , 06-

126 20 137 
p830B8HHOMY B pe8KUHH Te ( Ne , a 5n ) Nd. 

AB T Ophr Bh'P8)1(8JOT rny6oxy10 6n8rOA8HpHOCTb 8K8ll8MHKy f.H. <PnepoBy 

38 noaaep)I(KY p86orbr, npotjleccopy Jl.K . nexepy 38 o6cy)l(aeHHe pe3ynbT8ToB, 

rpynne axcnny8T8UHH UHKnorpoH8 Y-300 38 q e r xyro p86ory ycKOpHreng, n8-

6op8H TKe IO.J0HKep 38 ITOCTOSJHHYJO ITOMOWb rrpH o6p860TK8 ll8HHbiX, 
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PyKonHCb nocrynwna s 113/laTenbcKuil OTilen 

11 1110n51 1969 rwa. 

x/ Mf!uJeHf! 6blnfl H3T'OTOBneHbl f!3 
1 ~ 4 

Tc co creneHbJO 
126 

Tc co CTerreHbiO o6oraweHH51 93 ,5%. OnTHManbHble 

HOHOB 6b1nH Bb16p8Hbl HB OCHOBe H3M epeHHOH <jJyHKUHH 
130 TP (2o NP. 7 n) / 3/ 

15 

o6oraweHf!51 88 ,5% 11 H3 

3H6pl'HH HaneTBIOWHX 

B036Y*A6HH51 peaKUHH 



m
 

z m
 

:;o
 

C
l 
~
 - X" 11

1 <
 -

o; 
• ......

 
0 
.. 

(!}
) 

51
8 

i)
 ~4

5 /
'/

/
-
-
,-

-
1,6

 s
 

2
0

s 
15

02
 

E
3 

I 
I 

-
-
-
-

I 
-
-
-

(
'

) 
I 

_
_

_
 2
_

 
/ 

~-
.i
s&
-;
9-

__ l
fl

L
 

' 
h 

.i.
.. 

11
-

/ 

/ 
/ 

/ 
2
9
~
 

~
 

/,
l..

..1
§2

,l
18

d 
176

 
-

' 
/ 

I 
M

I. 
¥ 

06
/
"
, 

'.
 

16
9 

(J.
...'"I

 
3l

.d
 '

-)
 

.f
l.

 
10

6 
',

 
j
+

 
,
/
'
 

r (
M4

 __
__

 :j:
_~)"~

,:: _
 

(f
li 

1s
2.1

 

/ 
/ 

12
9 

13
1 

2 

13
3 

13
5 

52
Te

77
 

54
Xe

77
 

56
8

0
77

 
58

C
e7

7 

23
2,

8 
E

3
 

13
7 f:I
JN

d 7
7 

P
u

c
.?

. 
C

u
c

T
eM

aT
uK

a 
H

3D
M

ep
uw

x 
c
o
c
r
o
A
u
~
n
 

B
 

H
ap

ax
 

c 
q

Hc
no

M
 

ue
A

Tp
O

H
O

B
 

\ 
=

 
7

7
. 

z 

13
9 62
5

m
77

 



::; 

9aeprHH nepexo~a 
r,KSB ) 

108 

177 

232,8 

Ta5nuua 4 

0THOWeHHH K03¢¢HUH e HTOB BHyTpeHHefi KOHBepCHH anH 

Z - 60 no Ta 5nuuaM Xarepa u CellbTUepa 
15 1 

E1 E2 E3 E4 10: 112 113 114 

-~~-< 1,76{-1) 9,81{-1) 4,25{0) 1,84{+1) 9,81{-I) 8,30{0) 4,75{+1) 2,65{.fl) 

qK ;;z._L. 6,7 1,76 0,33 0,08 7,21 4,37 1,79 0,72 

~\k 4.70(-2) 2.15(-1) 8.40(-1) 3.23(0) 2.45{-1) !.44{0} 6.75(0) 3.15{+1) 
_c,; ,, 101- ~ H _ _6.1 .. 2~ o.81 ___ 0.26 ___ 5..2.___ 4.22 2.37 ____L42 

~'" 2.16{-2) 0.90(-l) _3.2(-IJ _!Ll2(0} J,JE)_{-IJ 5L6_5_(-1}2_L3j)(Q} 9.I_Q{Q} 

c\ ,, 10 ~ -r,... 6.o 3.45 1.32 o.59 6.2 4. 70 3.·os 1.83 


