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3HBHH8 C xopomel !OqHOCTDD BHeprHI CBRSH ~ep B 
HO KBK ARK 8KcnepHM8HT8nbHHX HCCX8AOB8HHI, B qacTHOC!H 1 

!H~HKB~H H30TODOB BHOBD CHHTeaHpOBBBHYX aneMeH!OB/1/ 1 

CYJIIeCTBeH
AJill HAeH-

TBK H .ltJill 

!eopeTHqecxax pacqe!oB. C~ecTBymmxe Teope!Hqecxxe MeTOAY pacqe!a 

l3 (MBKPOCKOfiHqeCKHI / 2/ H MBKPO - MBKpOCKOfiHqecKHI /S/) He 

o6ecneqHB8D! zeJiaeuoit TOqHOC!H, He_ rOBOPll pe 06 HX !l'PYA08MKOC!H 

(oco6eHHO npa MHKpOCKOnHqeCKOM fiOAXOAe). HeAOCTBTOqHall TOqHOC!DX8-

p8KTepH8 H AXR cy~eCTBJD~HX 118CCOBHX ~opuyn, B KOTOpYX o6uqHO 38 

OCHOBY GepeTCll rJIBAKBll 38BHCHMOCTD 0! A H: / 4/, 8 AXIl ynyqmeHHR 

COrXBCHR C OfiYTOM BBOARTCR 06onoqeqsye nonp8BKH / 5/. rnaBHBll npH

qHHB p8CXOKA8HHI KpoeTCR B Heyqe!e HJIH H~llOJIHOM yqeTe ~KTOB 

fiOA060JIOqeK H A~9PMB~HI (cu. fi0AP06Hee B /
4/). Te ze HeAOCTBTKH 

npHcy.- H 60JILmHHCTBJ p860T no CHCT8MBTHK8 3HeprHI 1 B OC068HHOCTH 

BHeprHI o£-H ~ - pacnBAB/?,S/. HKae MY 6yAeM CJI8AOBBTL padoTe/9/, 

B KOTOpOI 6HJIO llOK838H0 1 qTO OfiHCBHHe BHeprHI CBR3H C TOqHOCTLD 

npH6JIH:I8~eiCR K OmH6KBM 3KCnepHM8HT8
1
0K83HB88TCll B03MOXHUM npK 

paa6H8HHH CHCTeMH ftAep H8 C!pOrO onpeAeJISHHHe 06JIBCTH Me:IAY MBrH

qecKHKH H (HJIH) cy6uarxqecKHMH qxcnauH HeiTPOHOB H npoTOHOB. B 
KB:IAOI H3 T&KHX 06JI8CTel 3HeprHH CBH3H HAep OAHOrO H TOrO :18 THUS 

qe!HOCTK OK88HB810TCR KBBAPBTHqHOI ~YHKqHel i! H N X~ 

X) Caua HAeR KBBAPBTH38q&H BReprHH CB!I3H He HOB8 1 cu.f10,11/, 

OABBKO T0qft08 OUHC8HB8 SHepreTHqecKOI noBepXHOCTH OK838JIOCD B03-

MO:IHYM JIBmD nOCJie JCT8HOBJI8HBR H8A8:1HOrO cnoco6a BYAeJieHHll cy6ua

rxqeCKHX QBCeJI /S,12f. 
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OT ~ HB pMC,2 ( C TO~ p83HHUeM, 1{T0 BMBCTO H30TOHOB paccwaTpH

BB~HC~ HaoTonu, a :swecTo ~opwynu (2) Hcnon~ao:sanac~ ~opwyna (3)), 

9xcnepHweHTa~~Hue ~aHHue 6panHc~ Ha Ta6nH~ 1151. Kpowe Toro, He

KoTopoe 1{HCAO 3H81{6HHM 11. R p 6WIO BU1{HCA8HO H3 SHepreTneCRIIX 

UHK!OB npH HCD0!~30BaRHR HOBWX H3W8p8HHI 3H8prxl~-pacn~a,cw,/l6/ 
H / 17/, Ho nocne BTOrO OCTBe!CH 60ADW06 qHcno He3BWKHYTUX BHep

reTHqecKMX nHxno:s, Hepe~xo pacnonozeHHux B BH~e nenoqex, Tax qTo 
,_1 

~o6a:sneHHe :scero nxm. O~Horo aHaqeHHH aHepntt ( 1t. MR p ) 

li03BOAHBT 3BWKHYT~ BC~ nenoqxy H nonyqHT~ ~0 ~BCH!KB HOBUX ~BHHUX, 

Tax, Hanpxwep, ecnH 6u cra~a Ha:secrHa aaeprHH npxcoe~KHeHHH HeMTpo-

Ha K 
240

Am 1 TO 1 RCDM~3YH TOADKO ,axcnepHIIeHTMUY8 9Hepr~H DC. -

pacna~a, WOSHO 6WIO 6Y,PBCCqHT8B nenoqxy BHepreTHqeCKHX UHKnOB 1 

nonyqHT~ eme 5 HOBUX SHaqeHHit SHeprHH npHC06~MHBHHH HeitTpOHOB H 

4- npo!OHOB .. He,~;ocram~~~ee a:e aHaqeaHe n.. ( HnH P ) uoeo 

no~cqHTST~ no ~opuyne (2) (MH (3)), 1cnon~ays ual~eHHOe ya:e 

9HBqeaHe4~(p~, 0llHC8HH8H npo~e~pa liOSBOAHAB y~BOITD 1{HCAO BXO~
HUX ~BHHUX ~H BHeprHit npHCOe~HHBHHH HeitTpOHOB ~ H npOTOHOB 

p ~AH HBHC50nee HHTepeCHOil oe5AB?U A j!: 23_5: (59 + 64 - ~H 

HeitTpOHOB H 66 + 49- AXR npO!OHOB), llpl 9TOII 1 qro OC068HHO UBHHO, 

y~anoc~ nonyqR~ SHeprHH npHCOe~HH8HHH H81lTpOHOB I lipOTOHOB ( 8 

Taxa:e Jt.
11 

B p") .1VIR TSKHX aHaqeHd Z • N , ~nR xoropYX ~pyr•e 
~BHHU8 OTCyTCTBYQ! AK60 HBR8,11;81:BH, 3TH 3Raqeuxa OKIH yqTeHY H llpH 

ITOCTPOBHHH rpa~HKOB H8 pxc,! H 2. t&RfHqeCKK a:e BBe~eHHe CBH38H

HYX IIBli~Y C060it DO O:HKnBJI ,ll;OITOnHHTeJI~HYX ,ll;8iiHYX H HBXOQ8HHe. BH,ll;8 

paapUBHUX KYCOUO-AHHBIHYX ~YHKu'.st tt.'1'(N) xl(i!;)rrpOHSBO~HnOC~ 
O,II;HOBp8M8HH0 1 Tax, qro6Y ~OCTH~ IIHHIIIBA~HOrO cpe~H8KBB~p8Tiqaoro 

OTMOHeHRll, Kax BH~HO 113 piC,! H 2 , 38BHCIIIOCT~ A"'(N) H p•(i.J Jlll88! 

~OBOA~HO ?AOJ:HYI X8p8KT8p I BAHRHH8 DO,li;OC5MOqex H ,ll;8WOPM8UHI cy

!lleCTBeHHO, Paapy:sy fL" ( N) rrpoHCXO,li;R! np1 cy611arnecxu qHcnax 

6 

}/,. = 182, 186, 140, 144/9 ,!2/ H 152/18/, a p*{-i.)- rrpH ~,., = 

= 88,92 /
12

•
13

/ H 100 / 12/, Kax BH~HO H3 PHC~1 H 2, ~til (H p'*) 
OKB3YB8DTCH paanHqHYMH ~R ~ep BCBX 4-x qeTHOCTeM, O~HBKO p8CCTO

RHH8 A Me~y BBpXHHIIH ~BYMR AHHHHMH TBKOe lie, KBK Mell~ ~YJIH 

HHliHHIIB, YqHTYBBH OTMeqeHHYe BYme OCOC5BHHOCTH llOBe,ll;eHHH IL{~,Af) 

H p(l.,N) , y~06HO nepeiiHCBT~ ~OpMynY (2) M (3) B OT,ll;e.IIDHOCTH 

~H KBli~OrO MS qeTYpex THliOB qeTHOCTH, B qacTHOCTH
1 

lleTHYX H~ep 

tt.,.{~}N)= n.+J:.a(~-i;)-r oi,.,(N-Na), 

Pn(.Z,N)= P. +iKp(i!-:.) + K"'(N-II.J; 

~na qeTHO-HelleTHYX ( ~ - qer, AI - HelleT.) ~ep: 

11...., [%:,AI)•Ilu.(a,AIJ+ z6:~(a,,v) , 

P'&.,.(2,1t)= Pu. (i!1 N),... A 

~H HeqeTHo-qeTHYX H~ep: 

n.Ht (a, N) = nu.(i!, N) +A' 

p,.,.(H.,N)= At. (i!)N) + 2. 6::(~. I{) 
H ~H H81leTHD-He1!eTHYX H,ll;ep 

n,..,,..,(~,N')• n.,,(~,AfJ -.4 , 

p,.. .. (!;} N) • P,'&(S,N)- 4 

~!I 1l8THO-

(4) 

(5) 

( 6) 

(7) 
I 

(8) ' 

(9)' 

(10), 

(II) . 
1: 'alt 1: Ita B oe5meu cnyqae IIO!IpBBKH H8 lleTHOCT~ u,.,_ H Un OKB3biBBIOTCH AH-

HSMHbiiiH ~YHKUHfUIH z. H N 

5'!':(&,N) = 81 +X(~-i!.) 1-)f,(N-N,J, 

S~~(.i~,.\1) = Sz. +;f4p(.i!-i!o) +). (N-Nol • 

(12) 

(13). 
llxcneHHYe aaaqeHHH napaweTpo:s n. , p. , «"', ot., , &

1 
, 5 z , ). 

Jl,, J'l' ,ll;BHbl B TBC5n .I, f. H #o - 3HB1leHHH i!. H COOTBei'

Ci'BeHHO N .nna aexoToporo ycno:sHo :sue5paHHoro H,ll;pa; :s.>~C5paHHYe aHa

lleHHH %o I l{o IIPHBe,ll;eH!i B i'ae5n.1, 

Ha (4) - (13) cne~yeT, lli'O rronaue aaeprHH CBHaH H,ll;ep xa~oro 
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HS 4-X !'HfiO:U qe'fHOCU OfiHCIUIBIO'fCJI KBBlPB'fH~Oft ~YHK~el ~ II /1 1 

cu. /9,10,13/. 

~opuyxu (4)-(13) HpH SHaqeHHJIX uapalle!pOB 1 npH:U6l6HHYX :U TB6n.I, 

fiOSBOXJOO'f Bblql'ICXHT:b SHeprBH CliHSII HyKJIOHO:U 1 8 TBDe Oc:- K /1 -
p8Cfi8l8 C xopomel 'fOqHOCTbiO: Cp8AH8K:U8lP8Tl'lqHbl6 O'fKXOH6HHft COCTBB

XRDT (:U·SBBHCHIIOCTH OT o6X8C'fii II !HUB qeTHOCTH) O'f 0,04 ~0 0,07 MaB 

npH 118KCHII8XbHOII~TKXOHeHHH O'f 0,10 lO 0,15 MaB (HeCKOXbKO 60Xbme B 

nepeXOlHOI OCJX8CTH: A = 218 - 220). 9!0 fiOOXYI:IIJIO OCHO:B8HI811 NIH 

HCfiOXbSOBBHHH WOPIIYX (4)-(13) :B nexHX np~rHOSHPO:UBHHH SHeprHA C:Uft3H 

He OTKpbl!biX e~e ~ep l'l COCtaB~8HHI !8ClXHn. EC!b OCHOBaHHI fiOXBrBTb 1 

q'fQ paCXOJ:l6HHft :U SHeprHHX CBHSH lXH ~ep,CJXHSKHX K HS:U8CTHHII 1 0Ka

J:YTCH B T8X E8 fiP8l8XBX 1 q'fQ II ~ep IIsyqeHHYXi OmBCJKH H8 lOXEHH 

6YTb ClOXDmHIIH l'l lXH T6X ~ep, lBH OUP6l8X6HKH SHeprKH KOTOPHX H8 

Tpe6yeTCH npOBOll'IU 9KC'l'p8fiOXHnJ(B rpa/fltiKO:U n"*(N) "' p•(J.). JLng ~ep 
ae c 2 7 106 ( a T&Kae c N7 158) liYCOKBH ToqHocn co:xpaBuca. npa 

ycXO:BHH, q'fO He :UC'l'p6THTCH HO:UHX C~8C'f:B8HHHX npO!OHHHX (Hel!pOBHHX) 

fiOAOClMOqeK. 

B TBClXIIn&x SHeprHH C:UHSK H8l!pOHOB 1 npo!OHO:B B SReprKH ,.--,~+

H oc. - pacnBlB lXfl HSO'l'Ono:s anueH!OB O! i!. = 82 AO Z = IIO lllll

TCH B llaB: SHeprHil npHC06llilll8HI:Ii Hel!pOHOB ( II. ) 1 9H8PrHH npHC08,l{H

H8HHH npoTOHOB ( p ) , aHeprHH ~- - pacnala ( E-=. ~ ... + 0,51 MaB), 

SHeprHH f/J+ • pacnaAa ( £+ <! G .. + - 0,51 llaB) • SHeprxx IX - pac

nala ( G~ ). 9KcnepMII8H!BXbHHe sHaqeHHH npHBO,l{H!CH 6es cKo6ox, a 

oneHeHHbl8 SH&qeHHH - B CKOCJKBX. Bee B6XHql'IHH lBIOTCH C TOqHOC!biO ~0 

2-x SHBKO:B nocxe SBUHTOI. llocxe 8KCUepK118H'l'BXbHHX 3HaqeHIIR :B CK06-

KBX yKBSYB88!Cft OWHClK8 B UOCX8,l{H8R n•wpe. B !8X ze cxyqasx, KOrlB 

9KCnepHII8HTBXbHBH OWHClKB 118HbW8 0,01 llaB, TO BII6CTO yKBSBHHH ( B 

CKOClKBX) 9KCnepHII8HTBXbHOft OmHClKJI C!8BHX8Cb !OqKa ( H8UpHII8p, 88-
fiii!Cb ~.,. = 8,47 oSHnae!, uo aHepru oc. - pacna,l{a OKPJl'lleBHO 

8 

p&BH8 8,47 llaB, 8 OIIIHClK8 HSMepeH.Jtlt MeHbme 0,01 llaB). TaM, r~& OIIIH6-

KH HBMepeHKI HeH3B6CTHY 1B CR06KBX ~~ yxasaHHH OIIIH60B OTOHT BOnpo

CHT6XbHYI SR8K. B T8ClXB~BX B~eXeHY OC060 BC8 ~OnOnRHTenbHYe ~

HHe, nonyqeHHHe nyTeM pac~eTa ~eno~ex UHKROB c zcnonbSOB&RieM onm

caRHoft BNme npo~e~pu. llocme R8~0rO IllS T8KHX ~HHHX B OTXIII~IIII' OT 

aRonepBMeRTaXDHYX B KB~paTHHX cxo6xax yxaaaH HOMep~eno~KK (o6~ee 

~Hcxo ~eno~eK- !8). 

Cne~eT e~e c~exaTb noHCHeHHe no noBo~ npo~e~PH' BH~IIIcneHKm 

BeJllll~liW, KOTOpue B T86.lUlW3X 38KJJio~eHY B CKOClKlll. llepBOH8~8XDHO flO 

~OPMYXBM (4}-(13} paaCqJTHB8JliiiCb SHepriiiH npHooe~eHBH HeftTPOHOB II 

npOTOHOB. 3aTeM SHa~eHBJI, BIAHCX8HHHe· ~11A: H61'13B6CTHWC H~ep, COI'XBOQ

BHB8XHOb no qHRnaM 0 SKonepBMeHT8XDHYMI SH8~eHHHMa H, r~· HeOClXO~

MO 1KOpppeKTHPOB8XIIOb, np~AeM KOppeKIUJ.R: 6HlUl 0.!UUi8KOBOI ~.1111 BOH. 

BXO.IVDliHX B lUtK.I H83B:Cnepi!K8HT8JIJ.HHX BeXHqJiW. lloone STOI'O BH1D!O.!Jit

JU1Cio aHeprHIII OC...B fS - paona~a. TaKl'lM o6pasoM, Bee ~aliHHI' :a Ta61!111-

nax aHePl'd corxaco:aaBH no IVn<JiaM o TO~HOoT:m ~o 10-20 xaB. ::Rcne.PK

MeHT&XDHHe ~HHHe 0 OmKClKOI ClO.llee 0,1 YaB BN6p&CHB8JliiiOio
1

111 BMeOTO 

.Hli.X B T8ClJIHit• npHBe~eHH BIAIIICUHHYe SHB~eRJIR:, T.K. 1m C'lJ!TBXII 

nooxe~e 6oxee TO~MB. Bo Bcex T&KHX cnyqanx BIAIIIcxeHHHe saa~eRJIR: 

.lleEB~ B npe~e.118X SKcnepBMeHT8XDHHX OIIIHClOEo qTO K808eTCS SHeprKI 

H~ep 0 2 ?' 106 Jl N > !58, ,lt1lA: :IX BH11HC XeHJI.II 6HJIK: HCflOXb30B8HY 8lt

CTpanoJUipOB8HHYe s.u.a~eRJIJ! h.~ • p 11 
• 

MY XOTeXH 6H 8~8 Op&BRI'flo Hamill '1'86~ 0 pesy.llbT8TBIIB CIIICTe

M8THKJI aaeprd Ot - paona~a BBoxu H ;riJJ/81. 06Dtas TeR,IteJII:Oijl oHo

TeMSTHKI BIIIO.l!Y no OTHOmeHBm K HlmBM peay.llb'f8T8M - SSBHmeHRe SHeP-

I'IIII ex. - pacna.~t~, oco6eHHo n.PK yBeJIJI~eHilB ii!. , a npB nocroSIHHou 

. .l. - B 061180'l'll .ll8I'KU BBOTOnOB. Ta E8 Teii.D;~ CHOTeM&THKJI/S/ 

o6HapyuBae'l'os: H nplil opaBHeHB!l ee o SKcnepl'!MeH'fOM ( T&K .~• 260104 

9 



K 261104 saBHmeHlle B B8.JD[IIJIIR8 {f.. OOO'l'BBM8'l' 0,6 .lfaB, 8 ,ltM 

263106 yae 0,8 M8BJ H&nOMBJlll ,JUDI op&BllelWI, 'lifO MIKOHMBJJWIOe 

paoxoa,Jteaae aamxx pao'le'l'OB o &KonepaMeH~M ae npeBHmaef 0,15 .lfaB). 

Ilp1111JUl8 Re,n;00'1'8'1'011H.Oft 'l'O'IIHOCft OIIO'l'eMB\'JIJQI BlloD OOO'l'OIIf B Heyqe

'l'e no,Jt060llO'IIeX. B 'IISO'l'ROC'l'B, Re oC!OCHOBa&O npe.JtnOJIOEBRD pa6owiS'/ 
o ToM, 'lifO npa o,JtRJIX • 'l.'eX JUt N B&KJJOSH xpDHX C¥ .. (N) o,ltllll&KOBII 

Ta04BUa~.IIAPJIETPH JHEPrETJqECKOR IIOBEPXHOCTE 

061IBC'f:& 

126 ~" < 132 
132 ~II< r36 
r36 ~ N< 140 
r40 ~ N < r44 
144 ~ N < 152 

N~ 152 

061IBC'f:r. 

82 ~~< 88 
88 ~ 'i < 92 
92 ~~ < roo 

~~ IOO 

06nacu no 

%aN 
82 ~ z < 88 } 
r26 ~N < r32 
88 ~ ~ < 92 } 

~-~~~- ~~PT 
132 $:IV t( 140 I 

Z! > 92, I{~ 126; 
N> 140, Z ~ 82; 

h.. &, 0(."' ).. Jt-. 
N. (.llaB) (KaB) (laB) (KaB) (KaB) 

126 4,54'" 0,59 x) 0,08 0,017 
r32 5,22 0,74 0,039 0 0 
132 5,22 0,86 0,039 0 0 
r4o 5,64 0,69 -0,015 0 0 
r40 5,64 0,54 -0,015 0 0 
152 5,18 0,59 0 0 0 

P. 3 z. Of..p >. ,fr'p 
e. (KaB) , (lfaB) (KaB) (KaB) (KtB) 

82 2 1 76 0 152 XX) 0,08 0,095 
88 3,58 0,85 0,12 0 0 
92 4,04 o,58 -o,o85 o o 

roo 3,94 o,28 o o o 
0 I~ 

k.,.(KtB) j .t,(IIB) : . _ 
N t~ef! IV an : %,. t~e't L_£·_aeq ! (lfaB) 

-.---- ----. 
: 0,28 : 0,36 0,28 0,36 : 0,30 

0,305 0,305 : 0, 2.0 
: : . . . . 

0,235 0,235 : 0,10 

x) CIL"' = 0,061 - 0,5528·/(N' , XX) ~,. = 0,083 - I ,81 • kll 

10 

,lt.lll paSSHX ~ , XO'l'JI 6Y llO!OMJ 1 11'1'0 ~"' npK tPJtOBpoBSBBOM 

Af Me&ae'tCa Keper,rMpHHM o6pasoM np• nepeoe11eaa• npo'l'ORSHX 

llO.JliD6o.JI01181t, B OOO'tBBfO'tBU 0 118M Jle.IIRl'l'OJI R Bllt.JIOSH KPRBHX q~(ta 

OtKetBK Oonee xopomee cornacHe aam.x pe3yJihtaTOB c ~aHHHKH cxcteMa

fDII BaJIO'l'Pif /I4/, O,ltH8KO BB'l'OpY pa6o'IH /!4/ B3681'1U)'r OKO.U.RO

HB6y,O. ~1JeltOI 9JitOfPIJIOJDUUUl B K8R3Y118BHyll 81118 o6JI&O'l'la SI,Jtep. 

!Jtopw OJiaro~apar r.H.~nepola sa no~epaxy paoorw 

• D.U.Oraaecaaa sa ee CTHKYJIHpoBasHe, a Tax&e sa ueaHHe ~xcxyccxx. 

II . 



Ta6JUt~a 2 · 9HEPrlriH ITPHCOE,ZWHEHiHi HELIT.POHOB H ITPOTOHOB lr1 9HEPrJ.m .fo-.., _p+- H ex - PACIIA.ll! 
(B .ll3B) 

Z= 82 

A 208 209 2!0 2II 2!2 2IS 2!4 2!5 
N I26 I27 I28 I29 ISO ISI IS2 I33 
~ S 94(2} 5 I8ti~ 3 8tti~ 5 I5{2l (3 52) ~5 22~ (3 22} ~5 00~ p 3:8o(I) 4:4s I 4:4I I 4:94 z 4,MC2> s:48 5,4~(IO) s:os 
~- - I,IS I 0,57.I 1,89 I 1,08~2) _2,74 I,55(2) _3,49 

Z=83 r 

_l 
2!7 2!8 2!9 
IS4 IS5 136 . 
~3,90} t 75~ ~~·~} 7,90 7'87 
4,4I s!z9 s:u 

:Z=84 

A 2!0 2II 2!2 2IS 2!4 2!5 2!6 2!7 218 2!9 
I35 

220 
N I26 I27 I28 I29 ISO I3I · I32 I33 IS4 

! §~~7l ~ 4 56 · 6 OI 4,36(2) 5,89!Il 4 I3(2} 5 77!2l (3 76l ~5 78l (3 87l p 2,~8(~) 3,48(2) 3,50(2) 4,05 3 4:08(3) 4:52 2 4,6A~2 5!27 5,I4~8 e· -· - · - 0,44 4 -· I ,25 3 0,04 2 2 2I O, 78 2 
Goc 5,4I. 7,59. 8,95. 8,54 2 7,83(I) 7,52 I 6,9I I 6-,6~{2 S,II I !~:~l 2,56 

5,46 

5,80 
I,69 
5,IS -

2.= 84 . - :!=85 

~ 221 2II 212 21S 2!4 215 216 2!7 2!8 2!9 220 
IS? 126 127 · I28 I29 · !!0 ISI IS2 ISS 134 ISS 

II. t·2S} ~:gaf~l t:B~~~~ ~~fll i:~~a~ ~:7?!3l g:JB!~l a:~!~l s:~!fl .~~l ~~:~} P... 6,85 

I~ 
3~5.2. -- - 0153 2 -· 1,41 S 0,42 S 2,50 2 1,24 2 S,S9 2 2,20 8 4,05 

0 28(2) I 2S 2 - 0 54 S - • · - ... · - . -
(4,81) 5!98; 7!83 2 9,25. 8!95 s 8,I6(2) 7,95{1) 7,20(I) s,88{I) 6,39(5) (5,78) 

.. . . 

Z= 85 Za 86 

~ 221 m 22S 212 218 2!4 2!5 2!6 2!7 2!8 2!9 
IS& IBB 126 121 128 · 129 ISO lSI · IS2 · m · 

ll. 
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A 258 259 260 26! 262 263 248 249 2SO 25! 252 
N !55 1S6 !57 !58 !59 ISO I44 !45 146 147 !48 
"'- 7 orrsJ s oot2o) cs 55~ ~s 59~ f6,46~ - (7 91~ ~8,90~ F·n~ ~8 77~ ~7 39~ P.. s,~?[SJ s:s? ?J 3,6~(1 ) 4:07 4,I7 (4,5o) c.;.o:ss o,os 0,22 o:58 o:75 
e.- - - - - - - -
!!• 2,33f8l 0,80~I2) (I14o~ fO,OS~ - - ~5 8~ ~6 30~ ~4 97~ ~5 76~ ~4 26~ <P... 8,8I ?) 8,58 ?~ 8,I (? 7,94 (7,66) (7,58) IO, ) I~,s ) I0,2 > 9:9I g:ss 

'Z = I04 

A 25S 254 255 256 257 258 259 260 26! 262 265 
N I49 . I 50 I5I I52 ISS I54 I55 I56 'I57 I 58 I 59 
h. ~8,58~ H:fg~ ~8,I2~ ~ 6,4~~ 7 (46C5J 6(24[16];7 ,31[7] 6,02!I~ ( 6~94 ~ ~5,69~ ~6, 79~ ..., p I,09 I,55 I,s I,96) 2,08) 2,49£5J 2,54 I ~.a [3 2,99 3,44 

Cl'l E.- - - - ~2-30~ 3 00f8J I 58CI6}2 SO['J I OS[I?J (I-58~ -e.• ~4,99~ ~3,47~ ~4,I3~ ~0,22~ ~~:r5~ a. 9,42 9,32 9,25 9:05 9:I4(3) 9:2srr61.9:oo ?) a:79ti'tlia,4~(?' 8,28 

~= I04 1 z = 105 

A 264 251 252 253 254 255 2S6 257 258 2S9 260 

"' ISO I46 147 I48 I49 ISO ISI I 52 !53 I 54 155 

"' - ~g:fo~ ~8,91~ ~7,75~ ~8,48~ ~7 ,38~ ~8,I7~ ~6,79~ f7,59~ ~6,65~ 7 S4[5J 
p (3,47) 0,58 0,87 0,90 1,28 1,34 1,77 1,87 2,26 l2,S2) e· - - - - - - - - - -e.• ~6 20~ f6 891 ~5 37~ ~6,01~ f4,56~ f5,30~ ~3,52~ f4,2I~ f2,87~ 3,5St5] 
CP. (7 ,96) rO~s ) I0,2 > 9:94 9,79 9,70 9,55 9,45 9,54 9,65 9,28 ?) 



~ 

z= ros i! = 106 

A ~~ ~~ 268 264 265 254 255 256 257 258 259 
N !58 I 59 !60 !48 I49 I 50 I5I !52 !53 
"' 6 SOE~ (7 II~ ~6,15~ ~6,80~ (7 78~ ~8,86~ f7,57~ ~~:~~ ~6,90~ F,98~ I!_ (2, 9 2,8~13 3,20 3,27 (3,67) c.;.o:25 0,07 0,28 0,69 !,07 
s- - - - - - - - - - -E.+ 2 2H4J (2 85~ g:~~ ~!,99~ ~5 66~ f6 366 ~4 89~ ~5 54o6 fS 74~ ~4,4!~ Q. 9:07(?} 8,8~(? 8,55 (8,30} I~,S } I~,S } I~,I } I~, ) 9:8! 9,9! 

I Z= !06 I ~=107 
J ' l ___, 

A 260 26! 262 268 264 265 266 255 256 257 258 
N !54 !55 !56 !57 !58 !59 !60 !48 I49 I 50 I5I 

"' ~r:ro~ ~7 '70~ ~6,43~ F,5I~ ~6,22~ f7 ,20~ (8 IO~ ~9 07~ f7 83~ ~8 68~ 
~- 1,60 I;65 2,06 2,!4 2,52 (2,62} c.;.o:os o:02 o:s6 o:47 - - - - - - - - - -E• 
Q. ~3~1~ ~3,72~ I , } 9, 79 f2,S3~ 9,55 ~s oa~ fi sa~ ,a1c > 9:r1 f2,25~ 8,97 (8,7I} f6 8I~ f7 404 ~5 90~ ~6 6~. I~, } I~, 7 } I~,5 } I~, ) 

Z = I07 ~= I08 

A 259 260 26! 262 268 264 265 266 f67 258 259 
N !52 I 53 !54 I 55 !56 !5? I 58 159 60 !50 151 
"- f7,27~ f8,II~ ~7,II~ F,75~ f6,84~ f7,59~ f6,60~ f7 ,so~ . (7 94~ (9 I2~ p 0,96 1,04 1,41 I,47 1,90 I,99 2,37 2,45 (2,83} c-o:6o c.;.o:1o e· - - - - - - - - - - -
E• f4 956 f5 641 f4 2I~ f4 8!~ fS 48~ Q• r~,3 } !~,4 } I~,4 > r~,I } 9 :sa f4,I6~ 9,80 f2,79~ 9,55 ~3,39~ 9,25 (9,06) f6 9~ f6 94~ I!, ) 1~,8 ) 

I Z! = !08 IZ! = !09 1 
--------------------------------------------------------------------------------------------A HO 26! 262 268 264 265 ~6 
N !52 !53 IM I~ I~ I~ I~ 
~ (7,49) (8,48) (7,!7) (8,!8) (6,93) (7,97) (6,68) 
p (-0,!0) (0,26) (0,37) (0,79) (0,84) (1,23) (!,33) 
E- - - - - - - -
E+ (5 IOl (5 76) (4 43) (4 97) (3 64) (4 30) (2 94) 
~~~ (!~,62) (I~, 70) (!~,84} (!~,54) (!~,34) (I~,IS) (9:86) 

267 
!59 

(7,68) 
(I ,69) 

f~:fo~ 

268 260 26! 
!60 !5! I52 

(9 !2) (7 85) 
(I,7?) c-o:25) co:I5> - - -(7 60) (6 30) 
(9,43) cr!,os} cd,oo) 

____ l_ ________________ ir =_:~------------------------------Jl--------~=-II~-------1 
269 26! 262 263 
I~ I~ !52 !53 

(9,52) (7,94) (8,96) 
(2,09) - - -
(9,81) f~t:~~> frt~~~> f1t:~4> 

_l ___________ ll = IIo_________ - .~l ___ _ 
A 264 265 266 267 268 269 270 
N !54 155 !56 I57 !58 !59 160 

~ .. ~~·ra~ ~~·~~~ ~4·~g~ ~~~~~~ ~4·i~~ ~~·~~~ 
~- (If ,56 cri ,26 (d ,o2) (r6,8f) (Io,5f) (Io,ss) cro,09) 
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