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© 1974 06l>eOUHeHHblli UHCIIIUIIIYIII JIOepHbfX UCCAe006QHUii ,l(y6Ha 

I . BBE,/1EHHE 

HacTOJIIQaJI pa6oTa JlanJieTeJI npo):{OIDKeHHeM I{HKna pa6oT 
no noeTpOeHHID MYllLTHnepH~epH'IeeKOH MO):{ellH, KOllH'IeeT· 
BeHHO eornaeyroiQeHeJI e 3KenepHMeHTOM. TeopeTH'Ieexae 
OeHOBW HenOllL3yeMOH HaMH MO):{ellH BLJeKa3aHLJ OKOllO 10 neT 
Haaa):{ /I/. MLI 6y):{eM pa6oTaTL B paMxax y)l(e pa3BHToro 
BapHaHTa 3TOH MO):{enH, eBOHeTBa KOT9pOrO 6LJnH nony'leHLJ 
B pa6oTe /2/. HH)I(e MLI HanOMHBM 'IBTaTenro OeHOBHLie napa· 
MeTpW 3TOrO BapBaHTa • .l(aHHLIH BapBaHT MO):{enB ~e Be· 
nODL30BaDeJI ):{llJI epaBHeHBJI e 3KenepBMeHTOMnOB3aBMO· 
):{eHeTBBro npoTOHOB npa E = 70 F3B B pe3ynLTaTw ony6na
KOBaHW B pa6oTe /3/ • 

.l(aHHaJI pa6oTa noeBJill.leHa epaBHeHBIO. Toro )l(e aapHaHTa_ 
e 3KenepBMeHTOM no rr- p ·B3aBMO):{eH(;TBHID, BLinonHeHH~M 
ua 2·MeTpoaoH nponaHOBOH KaMepe npa p = 40 F3B/c 4{ 
CpaaH~HBe e 3KenepHMeHTOM noHBMaeTeJI HaMH B eauoM 
DIBPOKOM euwene 3Toro enoaa B BKniO'IaeT/B ee6JI Beene
):{OBaHBe O):{HO'IaeTB'IHLIX, ):{BiX'IaeTB'IHLix B nonyBHKlli03BB· 
HWX paenpe):{eneHBH ;tJIJI qaeTBU . pa3HLIX eopTOB B 3ap.ll· 
):{OB * ,lJ;llJI TOrO 'IT06Ll npoaeeTB TaKOe epaBHeHBe, KaK 
B B pa6oTe /3/, npe):{CTaBnJieM nepBB'IHwe ·TeopeTB'IeeKBe 
pe3yDLTaTW B BB):{e BeKyeeTBeHHWX . eo6WTBH, ' KOTOpWe 
BeeyT nonHyro BH~OpMai{BID 0 Ka)I():{OH BTOpB'IHOH qaeTBI{e. 
TexBB'Ieexae ):{eTanB 'IBTaTenL TaK)I(e MO)I(eT. Y3HaT:L B3 
:JTOH pa60TW. 

* PaeeMaTpaaaeM po)l():{eBBe ··TOnLKo i.ie30HOB B HYKDOHOB. 
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IlOCKOllLKy Mid orpaHH'IHllH ce6.11 ·3a,l\a'leH cpaBHeHH.II 

uaruero. BapHaHTa MO,I\ellH C 3KCnepHMeHTOM, ·noCTOllLKY H 

OCTaBn.lleM B CTOpOHe BOllpOCid anLTepHa THBHOrO llOCTpOeHH.II 

:MynLTHnepuliJepH'IeCKOH MO,I\enH, B03M0)1(110CTH BKIDO'IeHH.II 

HeiTHOHHidX 06MeHOB H T.n., KOTOplde 06Cy)K,I\aiOTC.II ce:iiqac 

a nHTepaType I cM., Hanp., /Io I 1. 

II . OIIHCAHHE MO,l(BJIH 

XOT.II HCITOllL3yeMa.ll HaMH MO,I\ellL HeO,I\HOKpaTHO OllHCid

aanaCL /2,3/, .1\ll.ll y,l\o6cTaa 'IHTaTene:ii Mid C'IHTaeM ao3-

MO)KHidM nepe'IHCllHTL OCHOBHide ee CBOHCTBa, OCTaBll.ll.ll 

B CTOpOHe BOllpOCid H30TOITH'IeCKOH HHBapHaHTIIOCTH H 3a

p.11,1\0BidX COOTHOilieHHH. 

1. TeopeTuqecxo:ii ocHoao:ii .IIBn.lleTc.ll ypaaueuue BeTe

ConnuTepa, KOTopoe HMeeT BH.I\ npu t == 0 : 

- 2 l dk 2 
AI(s,p2) =='\(s,p) + 3 f 2 2? x 111 

16 TT S ( k +p. ) 

x AI ( s l , k 2, p 2) A I { s 
2 

, k 2) d s I d s 2 , 

r)\e A 1 ( A1 ) ~ MHHMa.ll qacTL nonHoii IHenpHBO.I\HMoiil 

aMnnHTY.I\Id. OcTan:i.Hhle o603Ha'leHH.II .II CHid H3 ,1\Haq)aMMHoro 

BH,I\a 3Toro ypaaHeHHH, npe,l\cTaaneuHoro ua. /Ju.''c •. i. ,D;n.11 . . . 

B3aHMO,I\eHCTBH.II ITHOIIOB C HYKllOHaMH MO)I(IIO · 3allHCa TL CO

OTHorueuue, CB.II31dBaiO~ee nomilde ceqenH.II rr Ti H rr N -
a3aHMO.I\eiicTBHii./ cM. /2/ I. Perueuue HHTerpanLuoro ypaa

uenH.II nerKO 3aiTHCaTL qepe3 HTepaUHH, KOTOpldM COOTBeT

CTBYIOT npoueccld, H3o6pa)KeHHide Jia puc. 2. 

2. H:i 111 BH,I\HO, 'ITO OCHOBHidM nyHKTOM MO,I\enH .IIBll.ll

eTC.II 3a,l\aHHe A I ( s 9 p 2 ) • Ilo CBOeMy liJH3H'IeCKOMY CMidC

ny aenH'IHHa +A 1 ( s,p2)- .3TO ceqeuue ·npoueccoa, a xo

TOpldx CTanKHBaiO~HeC.II 'laCTHUid 06MeiiHBaiOTC.II 6onee 'leM. 

O.I\HHM " -~e30HOM at -x~uane. CIO,I\a, 6e3ycnoaHo, BXO.I\.IIT_ 

Ce'leiiH.II pO)K,I\eHH.II pe30HaiiCOB H .1\HiiJpaKUHOHHOrO pacce.IIIIH.II, 

To ecTL np~ueccld ynpyroro THna. 0,1\HaKo, xax y)Ke HeO,I\Ho

xpaTHO OTMeqanocL /I • 2• 5/, .1\ll.ll noJiyqenH.II uy)I(IIOH aenu-
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" Puc. -1. ,l(uazpaMMHOe npeocmaeAeHue ypaeHeHUJI /1/. 

N - · N -~· N. •.. ~N . N. N .. ·. "'CN --- ·~ . . --=:: =" ~ ·!lr "'· ... = ::: Elf:: 
K -- ...:u:.:= + ~ + l-,r;,.. . Iii:,-/,; -i -- /.,.f:f§ ,J' .I .:: ·~~!'· + ~ •• 

/~ . - . -
/. -- -,. ,. .· -"' ·(/ . 

Puc. 2. ,l(uazpaMMHoe npeoc•aeAeHue peweHUJI ypaeHeHUJI 
/1/ OAJI CAY'IOJI ."~ 63QUMOOeUC1116UJI. 

'IHHLI llOnHOro. Ce'leHH.II H MHO)KeCTBeHHOCTH B :A_ 1 ,1\0ll)l(llld 

6LITL BKIDO'IeHLI·Heynpyrue npoueCCLI, KOTOpLie MLI B ,1\ML:-. 

He:iirueM 6y,l\eM. HMeHoBaTL ~OHOBidMH H.· o~o3Ha'laTL A¢ 
TaXHM o6pa3oM, 

A =A + ·A ·· · '+ :X· • 
1 res . . dif · · ~ ·.¢ 121 
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BLIXO,!J; 3a MaCCOBYJO noBepXHOCTL onpe,n;emieTC.H 4JopM-
4JaKTOpOM, BLI6paHHLIM B CJie,n;yiOII(eii 4JopMe 

F ( k 2) = A ; F ( k 2) = . A r 
. A .. + k 2 r A r + k2 

r.n;e A xapaKTepH3yeT o6pe3aHae no BHpTyanLHOCT.HM .n;n.a: 
i\dif _H 1\¢.. , a A r - l{mt pe3oaaacoB: 

Ilocne.n;aaii •mea B /21 HMeeT BH.n; 

-A ( k2) 1111 z ., z . n 1 cp z, =a {1--)(-)t:.-
. · cf> zcp z

0 

X 131 

2 2 2 2 2'2 
x F(k) y (s+k -p.) -4k p. 

s + p2 + k 2 2 
r.n;e z= , a s ,.~.. = 1,6 F3B . H3 3THX liJopMyn 

2pk . '1-' 

CJie,n;yeT, 'ITO B CXeMe HMeeTC.H 4 CB060,IJ;HLIX napaMeTpa: 

a";p",f.A,Ar. 

Bb16op napaMempoe. KpaTepaeM ,n;nJI BLI6opa napaMeTpoB 
JIBJIJieT.CJI . XO,!J; nOJIHOrO ce'leHHJI 1T 1T - B3aHMO,IJ;eHCTBHJI * B 
o6nacTH 10 < s< 100 F3B 2 .• To'IHee roBopJI, BLI'IHCJIJIJIHCL 
UOJio:>KCHHe H BLI'IeTLI UOJIIOCOB p H p ', KOTOpLie H onpe,n;eJIJIIOT 
XO,!J; UOJIHOrO ~e~eHHJI npH HyJieBOM H30TOUH'IeCKOM- CUHHe 
Bt -Kaaa.Jie. /' 

CpaBHHBaJI TeopeTH'IeCKH no"ny'leHHLie ~p , e p , I}, e p, 
c 3KcnepaMeHTaJILHLIMH, nonyqaeM 4 ycnoBHJI ,n;nJI 4 napa
MeTpoB. HM y,n;oBneTBOPJIIOT cne.n;yromae 3Ha'leHHJI:. 

• ' c • ' " 

TTTT _ 4mb ; acp -
- . .. . 2 e = 0,98; A= 0,3F3B 2; Ar =1,5T3B • 

IlpH nepexo,n;e K rrN -B3aHMO,IJ;eHCTBHIO UOJIBJIJIIOTC.H ,IJ;Ba 
HOBLIX napaMeTpa: . Ay

5
, , xapa:KTepH3YIOIIl:HH CXO,!J; C Mac

COBOH noBepXHOC~H aMiiJIHTY,IJ;Ll Ys -B3aHMO,IJ;eHCTBH.H, H a ¢~ , . 
onpe.n;en.HIOII(Hii ·A ~N · • 3TH BeJIH'IHHLI nonyqeaLI H3 xo.n;a 

nonaoro ceqeHHJI "N a paBHLI: 

* IloJIHoe ceqeaae rr11 -B_3aHMo.n;eiicTBHJI onpe.n;enJinocL 
c noMOII(LIO TeopeMLI o 4JaKTopa3anaa I eM. /2/ h 
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A == 0 ,l8F3B 2; a~N ==8mb ; 
Ys , "~-' 

4. Ilocne Toro_ KaK Bee napaMeTpLI onpe.n;eneaLI, ocTa
eTc.a: TOJILKO , 3a,IJ;aTL cnoco6 pacna,n;a pO,IJ;HBIIIHXC.H 6JIOKOB 
Ha OT,IJ;eJILHLie 'laCTH:U:LI. ,lJ;JI.H pe30HaHCHLIX H ,IJ;HiiJpaK:U:HOHHLIX 

npo:necCOB 3TO ,n;enaeTC.H H3BeCTHLIM nyTeM no · 3aKOHaM 
ynpyroro pacna,n;a; ,D;m1 pacna.n;a lboaoBLIX nponeccoB. BC
nonL3yeTcJt cTaTHCTH'IecKa.a: Teopa.a: HoMepaaqyKa /6, 7 I, 
ecna Macca crycTKa M< 8 F3B, ana ra.n;po.n;aaaMB'IecKa.a: 
TeOpH.H Jlaa,n;ay /8/, ecnB _M> 8 r:JB. Heo6XO,IJ;BMLie KOHK
peTHLie YTO'IHeHH.H, CB.H3aHHLie . C y'leTOM MOMeHTa H pac-, 
npe,n;eJieHHeM no MHO~eCTBCHHOCTH, C,IJ;~JiaHW B pa6oTe/9 ~ 
3,n;eCL OTMCTHM TOJILKO, 'ITO HCnOJIL30BaHHe rH,IJ;pO,D;HHaMH
qecKOH MO,IJ;eJIH npHBO,!J;HT -K nO.HBJieHHIO HOBOrO napaMeTpa -
CKOpOCTH 3ByKa, KOTopa.H BL16paHa paBHOH 115. 

III. 

C noMoll(LIO Mo,n;enB, onacaaaoii B pa3,n;ene II, HaMH 6Lino 
nonyqeao 16000 aeynpyrax ,- p ~coy.n;apeaaii npa P na6 ':' 

40 F3BI c, no KOTopLIM noctpoea~ pa3JIH'IHLie pacnpe.n;ene
HH.H. KOMMeHTapHH K HHM H o6cy~,n;eHHe B03MO~OrO H3-
MeHeHH.H napaMeTpOB MO,IJ;eJIH MLI OTJIO~HM ,!J;O CJie,IJ;yiOII(ero 
pa3,IJ;eJia, a 3,IJ;eCL npe,D;CTaBHM pe3yJILTaTLI cpaBHeHHJI C 3Kc
nepHMeHTOM /4/. Bee· aeo6xo,n;aMLie noJicHeHHJI ,n;aHLI aa pa
cyaKax. 

TaK KaK MLI npoBO,IJ;HM KOJIH'IeCTBeHHOe i onacaHHe 3KC
nepHMeHTaJILHLIX ,IJ;aHHLIX no pa3H006pa3HLIM' nepeMeHHLIM~ 
TO Heo6XO,IJ;HMO yKa3aTL TY OTHOCHTeJILHYIO OWH6Ky, 3a 
KoTopoii "xopowee cornacae" nepexo,n;HT B "npoTHBopeqae 
3KcnepHMeHTY". MLI npeTeH.n;yeM Ha TO'IHOCTL 10 + 15~. 
B CBJI3H c 3THM aa.n;o c.n;enaTL cne.n;yroi:nHe 3aMe'laHHJI: 

11 npH HCnOJIL30BaHHH rH,D;pO,IJ;HHaMH'IeCKOH MO,IJ;eJIH B 
aacTOJIII(ee BpeMJI aeJIL3.H aa.n;eJI.TLCJI aa xopomee KOJIH'IecT
Beaiwe onacaaae npoTOHOB I eM. pa6o11y /3 I /; 

21 B :lKcnepaMeHTaJILHLIX co6LITHJIX npoTOHLI c a!dnynL
coM P .

6 
> 500 +700 M3B/c nepeBO,IJ;BJIHCL B rr+ • 

na • "" · -
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Ilo 3THM npH'IHHaM MLI COCpe,l\OTO'IHJIH . BHHMaHHe Ha 
- + cneKTpax ,1\JIH 11 • Cm!KTPLI 11 oqeHL xopomo cornacyiOTCH 

C 3KCnepHMeHTOM, HO Ha,l\0 nOMHHTL, 'ITO npHMeCL npOTOHOB 
MO>KeT H~pymHTL 3TO cornacHe Ha BeJiH'IHHY ""10~. 

IV .bECY)f(J!EHHE PE3YJibTATOB n· ·nEPCliEKTHBM 

Co,l\e'p>Kauae · npe,l\LI.I\Yillero paJ,l\ena · noJ·aonHeT c,l\emiiL 
cne.IiyiOIJlHH · BLIBO.I\: ·cpe,l\iiHe :Bemi'IHHLi 'a· O.I\HO'IacTaquLie 

. pa.ciipe:,l\eJieHiul ·no pa3JJH'IHLIM KHHeMa Tli'leCKHM ne.peMeliHLIM . . . 

xopomo cornacyroTCH'C 3KciiepHMeHTOM~ Ha puc. 3anoKa3aHa 
'c.TpyKTypa 1-eopeTH~ecl<:'oro pacnpe,l\eneHHH no n ch. H3 liero 
BH,IJ;HO, 'ITO .PO>K,D;eH~e onpe,D;eJieHHOrO 'IHCJia.'laCTH~AOBOJILJ.IO 
'leTKO KQppeJIHpyeT C MeXaHH_3MaMH po~eHHH, Ja_qo>KeHHLIMH 
B paccMaTpaaaeMYIO cxeMy. H3 Tex pa3HOrJ1aC_Hii c 3Kcne
PHMeHTOM, KOTOp~e BCe >Ke MO>KHO YCMOTpe'TL. Ha, ypOBHe 
O,IJ;HOMepHLIX pacnpe,D;eJieHHH, HaM Ka>KeTCH CyUleCTBeHHLIM 
TOJILKO O,IJ;HO, a HMeHHO: 

a ( n h ""4 ) <a ( n ch. = 4) ; 
9K.CII. c Teop. 

·a aKcrr.•( ~eli·=· 6 .) > aTeop/n~h = 6 ). • 

Cpaaueuae · c, 3KcnepaMeHTOM o6UlenpHHHTLIX . ceiiqac 
,IJ;Byxq~q-fa,HLI_~ KoppenH~HOHHLIX ciiYHK:UHii R (.y1 , Y:fa •C( Yl'Y 2) 
noKa3aJIO, 'ITO MO,IJ;eJIL OnHCLIBaeT HX Y.I\OBJieTBOpHTeJILHO 
BnJIO!L ,l\0 _n ch . = 10 .• : . .. 

V -~~ 3AKJIJOqEJiHE 

'3aKJIIO'IHTeJIL~YIO qac"TL .. ~TaTLH·M~ noCBHTHM o6cy~e
.·~~~ pacxo>K,D;{m:ftii MO,l\eJIH ':ft 3Kpn~pHMeHTa. H. TOH, npaqHH~, 
'l<oiopas.ax. o6ycnoaJIRaaei' •. TaK.ica:K.ace napaMeTpw :Mo,IJ;ena 
casJaHLI M_e}K.ziy co~oii ,ypaaue.uii~M~ To;oKaJan~c~. 'liTo :H~-
,IJ;ocTaTOK ,IJ;aHHOrO Bhl6opa napaMeTpOB /HO He•MO,IJ;eJIR B :ue· 
noM/ no· CYIJlecTay· OAHH il·.uaa6onee spKo JaMeT(m npa 

. a 

t, 

' 

> 

t 
~. 

~r p _:_.Ito r,i,Jc 

x 3~ecn.. • Toopwi 

t < rt •• >· 2)tlt 
It~- i f 
~. . ~' 
2L , _L_I_._•I ~, .:.1-----:--o 

0 ' 2 4 

~(1'1..)~ 
(MO.) r- • 

i 
l 
• 

• )( 

2 .. . l 

' 

. < rt.): 2.7? 

' 1 I 6 
0 2 4 

Puc •. 3. PacnpeoeAeHue no MHo.xecmeeHHocmu ompuflameAbHO 
3apRJICeHHbiX U He_iimpaAbHbiX 11·.Me30H08. · . J, . . 

cpaBHeHHH c, 3KcnepHMeHTOM BeJIHqHHLI• < ~ 1• >:: ,D;~H pa3Horo 
'IRena 3apH>KeHHhlX qacTH:U I cM. ma6A. 1/. IbMeHeHHe <P4.. > 
oT 600 ,.M3B/c npa. nch .=:2 .1\0, 300,.M3B/c. npHnch = 10 
o6cyiiOBJieHO CMeHOH MeXaHH3MOB. pO>K,IJ;eHHH B COOTBeTCTBHH 
c puc. 3a. 4»HKCHPOBaHHe n ch = 2 03Ha<iai:rr (>TGop TaKHX 
co6hlTHii, · r,IJ;e B yJ~ax MYJILTHnepacilepaqecKoii :ueno'IKH 
,1\0MHHHPYJOT pe30HaHCW, T.e •. 6JIOKH MaJIOHMaCChl: Ilonepeq
HhlH HMnynLC TaKoro6JIOKa.BenHK, ,TaK:,CaK BeJIRK0.3Ha'leHHe 

/). r = 1,5 E3B.2 Pacna,IJ; 6JIOKa Bcero .:nHWL .Ha ,1\Be 'laC THULl 
H· npHBO,IJ;HT K .60JILWHM . 3Ha'leHHJIM ;('p-1. > npH . nch = .2 • 

.•9 
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Puc. 3a. PacnpeOeAeHue no '-IUCAY u OA.R·pa3HbiX MexaHua
M06 /meopu.R/: a - 6 6epwuHaxmoAr.KopeaoHaHCbl; 6- 6 6ep
IUUHax 6Ce /yKa3QHHble 6 .MOOeAU/ MexaUU3Mbl, KPOMe 
tPOH06biX /KAQC111epo6/; 6 - 6 6ep1UUHQX X0111JI 6bl OOUH KAQC111ep 
u zuopoouHaMu'-lecKue npofle'ccbl. · 

,nnJI 3Ha'leHHH n ch = 10 ocHOBHOH BKna,l\ ,l\aioT rl!oHOBLie npo
QeccLI; ·Y KoTopLix xapaKTepHaJI aenH'IHHa !CP.~;.>-=300 M3B/c~, 
Ta :lKe _ npH'IHHa BLI3LIBaeT a· 6onee caiiLHYIO ~TeopeTH'IecKyro 
3aBHCHMOCTL ~ pl > oT fl1 I eM. ma6A. 2/, 'I eM B 3KcnepaMeH
Te. ,neno ·B TOM, '1~0 6o.JiLWHe P

1
, nony'laiOTCJI B OCHOBHOM 

DpH pO:lK,l\eHHH · pe30HaHCOB B BepWHHaX JleDO'IKH, a HM, KaK -
Mbl TODLKO 'ITO 06Cy,l\HDH, COOTBeTCTBYIOT -6onLWHe. < p .1.. > , 

MLI MO:lKeM .TenepL -TaK .oxapaKTepa3oaan. CHTyaQaro: _ 
B ,l\aHHOM aapaaHTe MO,l\ena cnawKoM 3aHH)KeHa pom. rlJ_oHOBLI~ 
npoQeccoB /KnacTepoa/. IlpH'IHHa. 3aKniO';{aeTCJI B ToM,,<iTo. 
/). <<·llr·· Pac'leThl noKa3LIBaroT, 'ITOCe'leHHe·.u_-Me30HHLIX. 

KnacTepOB /T.e •. rPOHOBLIX DpOQeCCQB 6e3 y'laCTHJI·HYKDQHa/, 
COCTaBnJieT- BCero ·nawL 0,01. M.6 • . , .. , .~ •... - .. , 

·IlpoBe,l\eHHOe cpaBHeHHe C 3KCnepHMeHTOM '·,l\aeT.OCHOBa" 
HHe .l\YMaTL,. 'ITO- .l\D.H 6onee. y_cnewHoro onacaHHJI 3Kcnepa-
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., 

l 
' 

I 
l-
' 

~ Ta(jA •.. l. 3af!UCUMO~Tfl~, -:. P-4. ,> O.I}JI u om_ ncht _..,_, 

'. . ' ;: ~ 

. N~, - · <li:> _T;Ljc. · a.nl! f- . . · 
• 1,.: { 

' , • . l'PIIOplol A . JKC'I'I~ploi.¥8Wm. ·'' ,, 

' ' . •' ' :- ~ : 

Ice 0.39 t• 0.005- 0:36 t 0~ 007 .. ., t . 
... -·· ·- ' ~ l... " ; .. 2 . 0.63 t 0.04; ' ~ o:;ot o.os 

;-. ; . ' -~ .· .. . . 

.-. 

4 - o.s3 t o:o~ -0.!8 ·t _O.Oi , ... , 
.. , I' ' . 

6 0.!6 '!: 0.003 0.!6 t 0.008 

a 0.29 t 0.005 0.!6 :t 0.009 
' 

~0 0.28 t 0.006 o.!lt :t · o.o2 
..._ 

Ta6.11. 2. 3a6ucuMocmr. . < IJ. > om PI j 0.11.11 71 • 

·.··· ~· rd/c <~> Ti&/e aJIQ r· 
•.' -· . 

"meOp'UA 
-:-c 

:tKCt'tep~Mewm 

or. 
-3 -2 

I . 0.59 t 0.03 -0.4? 't 0.04 

·1 '- 0.5 0.46 1 0.0~5 0.'!6 t 0.02 

• 0,510.5 ' 0. '55 t .0.006 0. 36 t 0.005 
.... .. 

' ----o.s; t 0.1,.0 t. 0.045 0.38 t-0.02-• 

-~' 3. ' 0. Sit t 0.05 . -~~- -. O.!t2 t o.o~ -- · -- .. ,. 

... -... - ~ .. 
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