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Mo ts2 Mlse O BPOffdsidtse 2012 ¢., vkOyYMmj, 2013
[ iy HEdOtsHdz 2 MdBIsLdzd "AdLd0O3CEdMmisc
| 1 f i HEdROKLGESH dZOVW -Cdetdzinyjdajvdzyrf dzls jotqdg) Ismis T ¢
~ d d3d u nf WO L (2624,

International scientific conference "Optics of crystals”, Mozyr, Be|&0%4

[ i HERZO® S Hds daW gtg jedpinds'O dzdzsW L S O d HJ WSt
fiemyfjSCilsdods 7 EBPFIBIPOEzSo €
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V[ i)Y HEZdZOKGESH dZOWY dOkz ydzOvw CwdeW j teg dzydw "1

ojhjmMmseatsdg", Jtd3jdzz, 1 j Ok, 2016 G. ;

ljtwor 2 (Mimd2Med?2 CtodmMsOdzz®@s DB if 6 j &< d 2

[Mdetso dgr | tojLlzdz' sOIsr tcOBtslsr tslstcOy j dz' o

1. [ s Bd Bs9 l .1 ., o dz hduy l . RrR., | sdztse d
(oHdN j dei g L(s.dgD.dzmdz § d Ctdeo  tefd sdede §
otsdzdz tsls GctOded yr
. 19468

2. s sdzmis Odzls d dzts 9 © d. AL, | sdztse d dzO 5. .,
stsdemMlsOdelsddetseo s. s. [MsBj dedesisd tOMmY tots
fsedztsh Os hdr Ctod mls OdzdzOR 15 e dginds @ jiddeREL} O &
U . 5%. 46141741 2

3. ssdzMlsOdzsd dztso © ¢ . A ., | sdzseo 2O  u . | .
s sdzinls O dzls d dzts o S. S. ] sGdztsh O h s Is
Bts dzts § dzd dzdzRd/b telsdx@AigP® WdLdSd, BRIOjIBOIsd
(9) .i44. 38

4. s sdzmis Odzls d dzets o O d. AL, | sdztse d dzO 5. .,
stsdzmMlsOdzelsddetseo s.s. Jdeslbtostfdz j § tsc dztsh
II's tod Mls O dzdzts G2OAY2. "3 & . 4iB6B4 5 5

5. | sdzs 9o d dzO .ol ., S tsdzmils Odzls d dzts 9 O . AL,
stsdefiidsdf@ddss © s . s. JUlduijmMSdy Md o @@L d
sted fls Odzdzts c2D@AW2.Y . iBIB. -~ . 6. H. 886

6. s sdzmis Odzls d dzts 9 O d. AL, | sdztse d dzO 5. .,

s sdzfls Odzls d dzts o S. s. [MtsB T | fdziz yod dz
CtodmsQidtsmdzj 57 WdLdCd, &Osp&ARCIH. ¢ .
7. | BdztoddzO uv. | . , SBdzmsOdzlsd dzs9o © ¢ . A .,
ssdkdyjfmsets wsfldyjmMSds ©fMj2 o Istd/f dx
stedMsOZEZBEGLOW d .. 548383877 8
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8. s sdzils Odzlspd. dats 9,0 | B dzts 9 d dzO 5. ., S s dzinls
sflsdyj MSs?2 OCIsdoe desmisd.// g tctc® @zdzaz@z® @& @ H
59.4. 41528509

9. rzvC0O ¢.1 ., SdzmisOdzZlsd dzso © ¢ . A ., | 5z
smdztse j dzOdzd ydw H o k3 misPlskiay. i/ &% d F) s B figglzs ¢
2014. U . 519980. ° 6. . 973

10.s sdzmsOdzs  dzs9 © ¢ . A . | BdzBe dd&20 uw. | . ,

CCMY jtedd3d delsOdz! detsy  bittejlsduyud Mssy
fzsmMSsmisd §odvedLOoydd Mo jlko ¢ ofd%ed
stedMlsOzzBELOY J¥. 60957.° 6. 4. 950

11.) szss 2O v . | . , SstsdemMisOdzlsddetso © ¢ . A .,
[Mtse j dzdesflsd feswodj ddy Bfksdyjmis2 O
Cted Ms.Q@&ztz@ hHls Odzdzs g tc OW d W . 588059%6 . v . 6 1.
12.s sdzmls Odzs  dzs9 © ¢ . A . | Bdzte dd&20 u©v. | . ,
I dzdwdedj Odzlsdfmd B stedudets?2 yOfmisd ¢ Mmj oH
ftoesh jHh jés Mo jlsO o ./H/o ksstindi s O ddets{ddsGDidzit
4.4 596 600.

13.] sdzts o d dzO u. | .50 O s ®dzmls O dzls § tedzim Is O dzls d dats
sflsdyud MEs?2 OCIkdodasmisd fted dzOC dzts dzdzts 3
426 d4./ | stedMlsOdzisctcOW ¢W2242017. u. 62.

viLdfmr HBC dZOHt dO CtsdaW j tod dzyd W = :

1. | sdzseaeddzO . | ., J e Bddtse sitsdeMmls O dzs § ezt £
it JLsdOdemdesy otsLBEYHjdd] d SCtsdgojtefpdw
sflsdujmMSd GHdsshMdses £ #&d\s @@k s dp d
CtsdgW j toj dzyd VW Ci{ Jdzlsej deso ME 5§, md dzr o
L dzj Sstesdy Hdw dhidy H 5B O tzd ® dz=EdHs dgh izt
stsedzdlsdodz j Isj ndzasezs@H " [ 6@ O ds0B W
sJjLdmr H&E5zOH ts9 .
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. s BdzNisOdzls d dzs 9 © d. AL, | sdztse d dzO 5.l .,
[MtsB j dzdetsMisd tOMftesMistcOdzj dzgdvw Mo jlsO o
¢ tc OmMiszO A~  2.2/2VIIIy O d s dzOdz' dzOw € tsdaW § tej dzy
fnd dzn te s Is to ts dzdzts j dL dzkz yj dzed v , dzj 2 Is tc ts dz’

RZOdzsmd Misy d3 d 3D -5 teefOEiasded Is d oOHes] Is § ~-dzts
1JRS 2011) .ilftstpBe ®tew 12011 455 jL dMmr

. s BdzNisOdzls d dzts 9 © d. AL, | sdztse d dzO 5.l .,
| Jeslstestf dv ddzd tflsdyj s ow 0OCIsd/oXas Mmls
2Oz ydz" § yYlsj dedw dd3j dzgd OC OH J B C1Q 1\ i Y € &
2011. 1dyJcettesH M dRdzdety fiedyddstg fisls odj dgzdz" 12 .
1.1 B9GSicBH6. . 125

.| Bdztse d dzO 5. ., S BdzMis Odzls d dzts o O . AL,
s sdzfls O dzls d dzts © S. s. 1 d BBT ydzr | 9 Otcd O
Cted Mis.Q dzdzzsa\zfHj Y H Z Z2OtetsH dese 5 Md i3 sL d 2 B3O
d Mmets?2 Mmiso OCDPELSN,iHLt®e M(j dzlsw B tow  2-6z® s didd. .,
[ sts. ied. 88

. s BdzNisOdzls d dzts 9 © d. AL, | sdztse d dzO v, .
sflsdyj M s2 OCIsde dztsfmlisd o | ko OL oztf KpMz" ~
[ iHEdROKSHdSets Md®@f st dEagd Y dffeveRels o
( PPO16)", 712 fMmj dzswBtow 2 @Ap3tsdeaf , &y dzt Binlst
199.

. stsdzmIs Odzls d dzts 9 © d. AL, | sdztse d dzO v, .

OCIsdo dztsfls o CtoedMmls OdZdZO A IJC{)]HXIZWISHMGG
"AdLdCO Ctedfls OfdtetAts® o @,0 128 dEEWissv@ve w2 0 1 3
HSC zOHBBY . d. 122.

L BdtseddzO u. ., SBdMlsOdzlsd dzgtso © ¢ . A . J
CtedMlsOdzdzOr fHtod dzOdzdydd Odzlsd md dzdzj.l&ttd y
[ i HEdZOSH dZOV  dzCiztydddOjvtc | rizigl §v € g IO Hrf- .

"dRdUj MSOY fMmjtedwe, sOLOdME , 2186 W dzgo OtgW
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8. 1THCO ¢. 1 ., SEdzmisOdzlsJ dzso © ¢ . A . | Bd
tesd3B  yj MS sd3-HCe d fhls @dedtjf " jUy H z dzOte S H dzts G 15
"l steWHBS, BjMEsOY s MPEBEMEED MM dlsw B tow
G.  dAplsplf . 5y dzr 201648, 161

9. 1rzHC O ¢.1 ., | Bdzts ddzO u. | ., [ d dzdz 1.
st ® tflsdyj MEts?2 OCIkdodtsMmisd dzj € Slstste
I XXX dzgOkzydz j dWslsj REOH j BdECO 1. 1. 1 jdise
17 HjGCOBIRBO3IR014.

10.Konstantinova A.F., Golovina T.G., Evdishchenko E.A., Konstantinov K.K.
Possiblevariants ofoptical axes in absorbingcrystals // International scientific
conference "Optics of crystals”, SeptemberZ& 2014, Mozyr, Belarus. Book of
abstracts. P. 11819,

11. sdzsea ddz2O v . | . , SsdzmisOdzlsd dzso © ¢ . A .,
f s5C0OL Olsj dzj 2 i tcj dzts dzdzj dzd W d otcOb j Hz@W
Cted Mls OdzdzOr Mj d3j 2 Mis oD [ P adE 2@ ts Odzts 2u | €
cstedMsOdzasydL SO0 d Hj W uwddydisdasly ~f 5
25128 ®oOw 2015, [tsMmMCea0O, [rRudue, uw. 99.

12 sdzsoa ddzO v. | . , SssdmMlsOdzelsd dzso © ¢ . A .,
[YjdeS O dzjSslster 7 wildujmsds Mmes2Mmlse
XVIl &iBiyHdMyd{ dzd dzOte dzr 2 , B Y HEXRZOGESH Az

B M stcwWHBE d MnOBPDHES o5 0t Unfij zlskyesltch , -deo.
[ tsdelf 5y dzf .98 101.

13 sdzso ddz@ v . qdztso G spemMes Odzls o Hd M j dz2C 5 [ .
[fIsdyud MEOw OCIdodesmis! o HdstsMd = ¢t
f ZOdOd dzF XK dBPHRAEMyd§ dzd ZOtedzr 2, &Bj Y H I
"1 sWHEBE, BJ M stcWw H SODPGLON) &tk D M ko azlsBE g
t & MisA®ots detf 5 3 dz" €..7578.

14.s ts dzfls O dzkp ( dzts 91Gs dzts o  dz@ s dzfls @ dzls d deweH d [ § ¢tz
14 5B Ydz' | fpdzz yod ftesWodzgdd®™” sflsduy
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CtodMisOdzdd@ [ J Y HE dzOtc s H dzOW dzO z y dzO W C o
oL Od i3 H jRLipy[jvdzd W fn laljlh jdgtisweastdy , 2 ®1 6
1 J &z0tkzmr vy. aB7W4LlIlsj L .

15.] s dzs ouf.dg0. s tsdzfnls Ojdzlspd. dzts® O | J (zC s s dzMmis @ dzls
¢ dzlsd md dzdzg Isted ydzOw Yyomls Isj dzL Bt © G dts
CedMmls OdzdzO . /1 1 jtwear 2 (tsmMimd2mMedaA26 ¢
dzZswetgw 2016 6., 67 smMCoa0O. uB. Isd L. 4.

16.) s dzts aud. gg@ s s dzf s Ghdzlsng @B HD® 5.6 . 1 2H.S)O [ d dzdzh .
1 Oodmd dssmls sflsdyj M¢ s2 OCIsdoe dztsmisd
Md &3d 2Mlsoe © d&zOdze OMdIsO. Il Y jtwer 2 s
21i26 dgswBteWw 2016 €667 [tsMCeoaO. wuwB. IsjL.

ulstokClkktcO d ®BI jd&§ HdMMjtlsOydd
rdimmj cih®figgedls dL5 caagpHg dafse o MYdme
dzdilsj eQlsdtg'ds Hd MM tls OLYeds eipsagdafodaaiadIe dze ts o
sOsdzdy d MY dMmciSsdz2dfisz) tesle Oezd 2d L
] cZ0oGte@sSts fdMOd d&jksH' ©OMyjlo,
ftecdo jHjder daztbBrsOHticgs j HOdzdz | .
| ¢ zOlfjsC OL Oder dzj CElstster j Gt | dedesisd 1§ to
sHdssMd & SttdhmsOdkdonr. 1 sdkyjd J §osO
Hdzw OLdiklstse fsdvtedL Oydd d 1 ddzd§ s d ydzs
fted dO&GdAfs@aizisdzdd M EZyjlssd3 Odzsdmd B Sedr
| ¢ ZODEOMMdisslstej d¥ ©OL dz' j Mdkzkyod € tsdzd i
fscdzsh O hdf kB dui MS AR, dEdasC dd dedz 7
fsdvtedL Oydw Mmefmlse jddz 7 otmzdzfasdk@gdDYy
fsh jHh jets YjtiL CtodilsOdd
| ¢ dzOodjL kA j dzgs ©€OL dzdudj o ftswody ddd =l
fscdzsh O h 8 Stod fils Odzdz@y 222X dn@oh M teod o jlH j de-
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ftes0RO&dL Jietso Ody o gzizdf fizls $§ Mies fls © §) tgiizis ©® o
Ctod fls OzdzOEd § Ocd kRIgJd Mo jsO, Htosh jHh joa
| ¢ ZODgmMMmdzj HisOWZO &jyHE BYldujMSs2 OCIk
MskS siPmmBslstej dz osftosh syjdSd Hmg L Gt
oGO jdzgdw s dztf s igdL Oydd Mo jlkO HdY SCted
dMasHY dL L &zOddw  pshl@E6 | &6 d i o) dsde
oteOn jdzdw  dzsMCsMisd fdig MstisdsLe@ ddsdd dgzs §f @ o
MeOo dzj dzd§ tWOMMUdIsOdzde” » dn 8 €N} tc EtBP GziB ¢
COMyUjls (8COLOIjdj?2 fj dsdd ddy d dfo
fistelzClskztedz o H dziiOaldzits ff i Is O ddtR® H Y S slst
Moslse jIsmisekzs hdj ojddydder dL e j Mmisds
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1761 ¢ 1
stovs{t JIROGILR[ [ OHEERAVORI Y

s to d s O dztiels OfdEfd§Chry Islinjvr  stc, £ OL6 GPEHEL
Ho zf toj dzts dzgdzj dzd J 8 Oz gige @RdpBAsS W " | BBz ff S |
CtedMmMsOdzdzstsf s ¢ j dzOf d O {R6])d3dzts\G jsf Rss[tew  (
¢ toed fMls O dzdzts £ fOs fXdgts ) - B, ,o fifkl CHsOsdfsdetts fijd Lodsfi
dzj toj M jdetleto B j O3  Ists C OMOj Ismw d BHAassMn
14 Stslstster gL 1 Isd A otsftesmMsdrn ff toj MdgtEzdlp C
ftcdesHdIls! Mw, dzOf tcd d&3J tc, Hdzw dMmMmdzj His9 Odz
Hte. 1 Misd Sk o9 BceOdds¢y (d o ftodtesH])
d Hobkftej dzsd3dzj ded j d3, d Y tedzsh jdadj o3, d ¢
otsf esmse , ts Is dztslin®@ dedf S tifvls € j S tokfiplstster | H 1S
WodzW jJ Isfpw  dzj 5B - BH ( d3" 3.

10MIsswh OW ttOBKIKO MtsMissdls dL dzj ME &dz
ZzO Ctbtster j HB Mdr st SBKLOh Odzd HBOds
Bdescdj tOMmyd st stczH dzts A sk d | O de® gzqzs
BhesHEmis | RsB8 tcOdRzds, M Toish i 8 Clstster 7 d3
tcOMmyjlsr , fydChyldsMféi@ntdMathematicar d3j dzdets ff 51 Ists Bz
oL By desMlsy tjhdls: 1 Isd ot tesMmr .

stesdzy yYydmlsts IsjtstejIsdyd M derts oL A HCESYN s off) -
1 €My j tod dkj dals®fggs dets M ls d ftoj HMIsOo dzv j Is d dzls
OCIsdodesmisd Ctod Mmis OdaddA df Jteddtd) yfg dsts 2 A dclaste tg H.
M B 2Mlsea © dzOdze OMdIs O, ftoj HMIsOo dzv ¥ hCdsAf d3 1
Cted Mmils OzpO MW" ffdzets H sMis Ols JAyiRsd d3ldts ¢ O iyl EFOts Ik
Mo w ! otcOh j dzd W fdzsmMSsMisd ToodzvtedL Oydd
Cted Mils Odzdzts o M &3 2 Mlse O ZzOdze OMdIs © fn d -
ftiosedzesL qetso Odzdw L Isdm o j.dzduyddz s MsMmilsOc¢

s tc Olstftisd " gegls tsH ™, Cslstster j BzHEls dMm{ s«
tcOMmMyj IsO~n .
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1.1. vtcOodzj ded™ [ OCMoj zdz®@ d bktOo dzj dzdw
{ OMf esMistcOdzj dedj ! dzj SstcsBOCdedlsdz & o &
sfdfm" o O Isfw  ndidsQ odgtai2dzcf2 Is" 6§ -

rotE + (1/c)uB/ut = 0, divB =0,

rotH - (L/c)uD/pt = (4p/c)j, div D = 4pA . (1.1)
1 HiJEQHT 9 J CIsste’ 2O tew ) j dzdesisd 1 dzj C Isis B yJ fr
9 jCIstster Ldzj Sltedyui MS 2 dj - 3®F i sz 2 dze

L dzj Stieduj MS et IsBS-Of ditudsslprsipisf dstsfpdsEs s H dzr
L OW HIthE,steasfls! Mo jlsO o 90CkEdj.jdA s E
ez dzsv s @0 dzj dzd W (1. 1), qasj dz j 5" § LkOo
shdtse S 5 dzO ¢ O dajddBfv B te OBOS tsMS s d yj MS 52
MftcOo jHdds "™ Hd&v | djSktsBkOcddlsd &= §&d,
ftcdojnjdd of ddsyj fES] ©Osl, dOftddjt
] Cco0dOdsdes? VWstedsj EwOo dzj dzd[8, 7)f OF f
D =1[mH] =7 m*H, B=[mE]=m"E, j=sE, (1.2)
GHR i 8 jCIstste  to Wic®C ysfHidzts to 5 <zn B, n & tf @z Ols |
ftcj dzsdzdaj dedf ' d dzdf ydzr 2 o j Clstste 9 fsddlztisg ®A S
L dzj Clstets totong t8 HOddshigldnNcff,d5d3 Isted ydz" 2 Isj daL s td,
sBtcOL s Odgdz" 2 d6,7)j cts € sd3f tsdzj dzls

ao -m mag
e (0]

m'=gm 0 -mg, (1.3)
Em m 02

CGHn T dz2Of tcOQo dzw s h d j m. § s idtslazd)r (1. 2) ZtcOo
ddzo Otcd Odzlsdz" tslsdesmdlisj dz' dets MdMmisj 3" C tstor

1 sMOtsd S Hdzw  tejh jddw SCtdStejlsdz A
dzj HisMIs Ols ts Y dats, dzj sBrtsHddi3s HBB OO dIs! ¢
MowLr 9@ hdj d&jyHEJOBER?2 QS sds@a'™ o O d3' |
bicOo dzj dzd ™ ddzd bkt Oo ldzj wag § Is g 'MYdF.n OO &
ZtcOo dzj ded ¥ B | 8 15 thets IAEAD
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Di=eEc+iaxH, B =mHcii Uy E (14)
Jqozd o B MCEEHTH O ds2 ¥ st d)

D=eE+iaH, B=mHiijE, (15)
GHejmils j dzl Ster H L dzj SlstedUj MC 52 o fofpicodadesicst
cdeoydd (HOdkij ftdmsOsCk cfMmjoHBe
St Odzi g sded tetso Oczd j -

Codzjdzdj BEldujMSB?2 OClde dsmisd sy dafs
HdMy jtemdd, Is.4. JMmdd o kttOsody ddw MmewL
O oWy j dzdztsfls j 2 ftsdzj 2 ©C s ydls! MY sdzdzd
ftesMistcOdzMmis o § dzdz" = i tc tstefd. o waQ@if) frhd3ts I4f tdsjdzipd? o
ftcOCIsdyd MSd o 0Oy dz ~ L OHOY dsylads,] dsve tetd flAc
Yydzj dzOdsd tcOL dztsy J dzd W s Ml Jjldaedz s &liddaly
FtcOo dzgj dzd Vv o WiLtald Bdd@ly jodas Gofflzj difl '© dzH [ 18, )iAT)

d Jdmfeslstyw ko Btsdz h dqdzfilse j + €My Jj ted d3j dzls O dz

Dj = (& + 1 € Oim Nm) Ex, B; = mH, (1.6)
G HeyT Isj dzL tstey Jojdedmfi Isj dzL ste @ WO EPo dzv & M |
o tszdztso 52 dzfs to 5O czd

sO¢ fwOoddzts, ftod SfdmMOddd stflsdud mst
IMisd LEjlsmw IsjdL s5ts & d teOnysjddzls o Q@ bts @

12. s B89 0tcd Odzlsndz’'RR2.j B3 s t581 O

A. R. AJHEBStotS® off jtcor j ftedd3j dzddz C tso ¢
oMY OsHlsigd v | dzj SlstesBOcdzdlsdz’ & otsdzdz o f
sflsdCj ftoddsj dg" dzd ¢ kzOody &3 ©BLOL A § i
o SCIstedzr » d IsjdzL stcdzr » BjIstsHtse BT dzs 9§
LOf dMr 9 Odzd B Yydets Itsdzr O tggdadje dfj EHatp® tc jf IsC
f totsts H d AP C-d'PB 5 YOMIsdets?2 MdMisj Bf SsH
dzj 3OG dzd Isdz" = WAddjmls Ofiggzes s  d i thdg'j LId3Oe Oz
sjdzL ste® U. Clstsls d3jlstsH Br dz § j toj dzj fiR 3K d
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1 5 CtssteH d dzOIs dz" 2 d3J Is 5 H dz4 wo dzw j Isfw (
or ydmdzj dzd v M Jjet §dsh s W dzw 8 Isfpw C
o fdMmr 9 Ols omd BkEwOodej dzdWw Hdzw ftetsy Syd?2
sihd. ltwd {3 B¢ sdzyOlsj dz'odz Bjts s tdrjfdizds j j delzc
stotsd3y HedR ts@ dztsh O h d A Cted Mls Odzdzts 9 dzj$¢ sBUYY
ftod d3j pedzt3. BsdetsC dzd dzdzr = d Isted € dzd dzdz" & B § {5 d3
fndzz y O J ¢c d&zOf tc O dzj dzd W G dzO o dz' ~ sfj2eé ¢
Hdt dzi Clsted uj f) UasIs f eay dzgdb @ ¢ s 3y dzj € fdz' a3
G R btedud MEsets d gitgts dfju SEEsdjsS findid n ddQd
BOtedye® U o tlsdzdydy sls o hjmlse j dzdzr w
dzed f cd o 8sHdd3O0 & H J[86E €Sle40 dzs dziz@Biz © p Idipdiaaps@s)  ols
U dogj dd3jjls Istejnmn dagjLOoadmddsr m Mmtsefmlse jc
Zd CO0C 2 MdMmlsjdd " cdzOeodzr » tMJ2" dg MmEkh
smdetseo Odgdz" 2 dz20 dMysdz L so Odedd  Ists?2 MmdMmls
fsecdzsh O h dr . Cted Mis Odzdzts o

Clsdn dzj HsMIsOIC s dzd " § dz -Isq dim @sticdizd dls
(SS9 0tcdOdzlsdzr 2 d3j IssH) , tcOLodIsr 2 ftodd3d o
A. R. ANJHBWBS Tddzdz 2 @ dBjIssH foLotsdzw jIs o
Mzsy dz" | LOHOYd. o §tsdsh i sr.C tse jOHoSE tOSES dzts
sBh OW Isjttdy ttOmMftotshisteOd dzdvw Mo jlsO o ¢

H dimf sdz! L s9 Odzed j O3 Cso Otcd Odzls dzts G s a3
fcsfmMdzj Hc9 OlIsj dz" &Bd A . R. A jHBSISO O toj h j3d
53]. s tetsd3j Clsttsoc@sts d O dzls da" .2R . BiAsSiEHIBIcs &zOL B § BEis d
[54].

1.3. [ ilbH 1 jBsdi3@dEdL OydW tc e tfidslish 5O ¢
Wolfram Mathematica

[ Mdztso dzr | tc J 1o df azj s PdlzdzdgO fifls sw h | P 5 didzrQgj tslis
fediish 8 EOtcdydese s [ SISHO . 1 j totc] dzO daC
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J H] SOXclsigg Misj d3y CstoH d dzOIs(1.1) te @9 dzff dzd
MtcjH] dRsydts LOfdMOIs! o o9dH] BGHhdsets dOL

ée 0 0 0 0 upz p/py %eExg ngg
e 0 0 0 | Wz 0 W/ X geds, 6 D, 0
e o 0 o} 0
20 0 0 l-ww o phx 0 GEG_LM DS gq
%u/uz 0 wux i 0 0 0 O&Hyg gayg
CWw -ppx 0 0 0 0 %ﬂ— &8, 2
]l CtOlkCts?2 Wtttdsy tsdets dd&3j jIs o dH
I F=(1/c) pC/ut, (1.8)
GH[ji B dzsYdeb 2 BOIsted ydzr 2 4 jtcOlststs
_a0 irotg
{ _§rotf OQ (1.9)

GHJT 3 dezdzj o OWrot RO EE PO stcF dedsiistisactOs h | detlz”
9 4 ¢ sglsts dzb ¥ [E,, E,, E;, Hy, Hy, HJ], C=[Dy Dy, D, By, By, BJ:
F=§E§, H:g’é’, (1.10)
E,HT 9 jClstster dzOff oW 3 j dedetsmisd + dzj € Istclf Biifm¢
9 jCltster 1 dzj SltedyjmMSes?2 d ®EOcdedlsdes2 d dzH b
[ dz¥ 9 9 J H J dzdd diC detsjy SdiEsts te et M Ols !
c=[ F( dz%ﬁz,[ gif,’ (1.11)
u u
GH] B A&EOYGZEOLBIEE " 90jlshv sflsdyj MSs2 d
Jdo¥ stedkOyds ©B OddL slstesfdr & sflsdyj S dn
I dn BOBtdas dfdls ©ls kO dsj dad2 MmeweL di
Ny HBRISSHRBOS G/ @G JIs o dH:

0 10

a
[ = ?. 57 (1.12)

-aDO



24

[ mMdzd MydlsOls’ |, Yylsts oty dzy dzadzOw L O9 dMmd
exp(iimt) , bt By E&s]/"10fdaPsdmdls bsd ¢ s
CotstcHddzOIs. vtseHO dquL (1.2) d (1.5) f{tsdzk

J 1 =(>0iwlc)f 1. (1.13)
t Oo J diiB)s slIsts CtcOIsC OV O @ deflzaef 2 L OF d )

J HOdz! dzj 2h J i3 OMMdBZOIstcedo OJ Isw  Istsdz! € 1
1 dzj Clstesd3OG dzd b € ts dz/ fSdalzw f dzts G sMis! f OH j
f zsmMe OB Y€ sdi3f sdzj dzls O o tsdzdztso s s olf EIstOtg O
ofmwedd dL d3j dzj dedv § tsBY ts dif tetldsh Aflstirisjo iy 8sQ. dzd
1 OodMmd dssimis! ¢ tsdxff ekl desiplkis dzj § Sugls=S Bglz & H J
xC @R cdzj dzgls O o sdzdzs o sG 5 okj=Smvgds—t@®/| ,tk O IDé, [ j 2
izetsdz § OH) dzd b SIHA PISBY | tOIststc toslststcO® k1 tot

e 0 - Wz 0 g
rot= gz 0 -ikg (1.14)
g 0 Ik, 0 q

) LIssdz Mz y0oj md @83 dg@& H jzieeOplsizj deh O
SHdBtesHdZ = Oz jBteOdyud MSdr d ydbrtej HJ
Odze jBtecOduUud MEdd EkEttOo dzj dzdVv  tHs dzB,fif[d Istfj sl figdss
f sdzlz yj dadzr j 9" Oy j dzd W ) HdWHg dzlg daljdf O dr'c
Y tejrn dddj2de' 7 BHdsttsHd 1 HJWWJ toj dzy
Slsdetsmdls dz' dets dzj dL o § fEsEzHAH,:C s tsdzj dzls ff tsc

By = i woy, (1.15)
yz

GHY = [Ew Hy, E, TH] T sBtsBN j dodlz' 20 jHMbtstzB j yD 1 50
HAWW jtoj dzyd Odz dzgOvY 474 BOtedyO twOmMf tesMmlist
[ Otc®fi@®@] HMIsOo dzv I IsC YtEaklf odedndzls™ L O d MW
s deL tltesld Y dfr o 08 hdn flduiMidi Mmeots2f
G dzOo dz' n dz0 {f I4cjOdzLdry telzs]o? o zOB Btc Ols ts tc dats 2
MmMOtcOCIsjtedMmisdyj MSEtsj] kZtcOoadzj deadj dGZOIsted yr
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Mo d O f 5C 0L Olsj da, n,ff to P fipts Wytdzfi) Kz ® dzv ¢ h 7 MW
mMtseMmMilse j dzdz" = o sdzdz, O itfftisds | @Y drts dedetS dg Sfc@H J
otsdzdz O ONMIcOo dzj dzdj destedzsOdzd € § dzO fgisHf,dz¢
E,TH} d@EOIlstedyr o wodzwelsmw BtsBN j dadg’ osd o
tcOMmMf tesMistcOdgw v h d 7 Mw o dzlz Iste d Cted Mls O dzdzO
{ sdetsh JEALYI \ N x S tejH] dzVsls MisflstsvEdalf M-{ tf dsjd2
mMsB Mise j dzdz" =~ o ts5dzdz.

l [55] f toj HdzOG O Isfw dds,) ctlspcB g Ols ' Oddd 1l B!
Ists dzh Jdg® Mmdzsd BOdzs?2 Issdzh ddz o ftoj HJ dz
BOstcPap] L Oogmwis teyls zdz' Is @8 { del dgvelzlz fig 23 s M8 ts
odHO:

y (z+ h) =exp(iwhDic)y (2) =L (h)y (2. (1.16)
[ Ols te dLithk = expiwhDic) |, s dmr o Os h [z ftcj SBtcOL 5
Mol stoa9@dtedzdzf J wWOMJtesMisteOdzd dadd yJ ted L
Mz8MetsB dzj &30 HOdz' dzgj 2h jets tjh jdedw L OHOYd
L(th) . [B3] ftcj HdZOGOjIsw tcOMCLKDPH o0 Otsw H Wz 8¢ 1]
[ Ud 9 dH dzts, Yybsts OS] ttOL dztsipgldedej H dzfby JV deC
stsydetscts o ydmdzj dith)” @ edy’ s sy i3r o d dz

I sz ket COC dLojMmlsdzO® d&OLtdyO Mmc
tojh jdzd¥ ctwOdaydzts?2 L OHOUY  tOMY tetsflstsC
tdhjdedj HOdzdzs?2 LOHOYd M TodiRsh! s iotsct
f SHicsB dztis [BB 3PN O dz

1.3.1. 1tdvtedL Oydw fMmeMmlse jdede" » o tsdzdz o
RMY sdz! L 2V B IssH B Bicy HE@AED I GO s o | o
o tsdzdz, twOMY tetsls tc O dawers & Bffrfldpvj dadz" Cjte dofrsiiEscdy dz"
Cslstster j] HtesasHWIS yjtejLMe Y dz O dafizts ézv 16  if €
lfjteor j 1 dzdzdflsdydetsfmils: ftse Mmilso JloAlH Bzv
CtedMmMlsOdzdzss Co0OtyO® ftod twWOMY tesimistcOdej dad d
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¢ BfbduyumMés?2 tmMd. 1 HOd dgj2hjd3 { dzdzdf Is
CoOty® dMmMmdzj His9 OdzOM! 3 dzt@OIpEEdI " @Dy [ tdAef ez«
1L dzdzd f Isd ydetsfmils j 2 MmBMmise jdzgdz" » otsdzdz ® sHA
ftoed fttsdLotd! ds?2 shdisldOyded[64d f iFdsy ol &
M MmMise jdzdz" » otsdzdz 9o BN jd3 Mz yOJ fetsL t
dL zuj di7], psc dzs"jOosf d uj M¢ dj Cdsgphfem d ils Od
e OMM IS s p@lf @I, o

Chzzd f s ydes s Mmse e gzidduglhito zastinddzz m H d'tc ¢
dmimdzj Hse OzOM! GESECOLHEB tWjYJj, o MeE6.datsc

l sdzwtedL Oyd s mMtse Mise j dzdz" ~ o ts dzdz a3
HdWW J tej dzyd Odz! dzlz ¢ BOIsted y Lz &, Wdekztod t
dtsBMiso j dzdz O lotg Polp@fftaf M o O Ismfw o 9 dH J :

ui = {Eq, Hyi, Eji, THW}, 1=1, 2, 3, 4, (1.17)

G HEy By, Ha, Hyi T stslse jIsMmisoaze h dj Ctditf sdaj dals™
BOCdzdlsdzs e s fdzj 2 Mefmise jdedy & o s dziig®
| ez § s ydesfyls! Mmselse j dzdzr & o sdzdz By das ¢
k =tgarcsin@ImQ/@+[JF) /2], U=E,/E,d dzt=H/H,. (118)
)t CSsftsd §OHjddd Mo jls0L8) dzCh OOR fily @
1L dzdzd f Isd ydets s ! mMse Mise j dzdz” ~ 9 ts dzdz, O 1
fsdzvtedL Oydd Xay fraEmSies®by) s 1 ddadfilsdyd
By dets MY sdz L s90ls! ©BMNEE W istcEEMRZ, By d |
dzts E,0H, (E,dH, q3ts ) dets  dzO2 Is dmf sdz/ L143)): Mmd Mmis j d3l

_NEF-1E2] . . [HP-1H]
“Niep+ie) $ B )

] MfteBi tOudscts dzi OS e figs g 5 dz&ted b B¢
fodvtcdL 5o Odz o GlbetdOd d . v 3j MO
sflsqdujMmSqd dzj OCkdodsscts SHAdSEMAGEEE Ctodmk

] ftetsL teOudetsds  tsflsdyjmsd mACBHdseodesizgz JS

fsdvtedL 5o Odz | dzdzd § Is d Y §) i€ @iy @ s fg 1)t @tz iy
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sflsdujmMSts?2 Md, c¢Hj dBjjls &jMmMss Ckat
mMtse Mise j dzdz" ~ o dzdz Blstse sdzOdz' dzf d sB
L dzdzd f s yudetsmisd Msefise jdzde o otsdzdz o o
Issydetsmis! ¢ HH CWzjfdetsod Logtew] dzgdWw Odzd L sSlstetsy
cdeOydd) d fskdosftsdsyd §t L dOCk.

l ftsecdztsh @8 h jds tsflsduyimSd dzj OCIsdoe datsdi
mMsB Mise j dedzr | 9 ts dzdz' IsOC Y J fsdzwtcdL so Odz
SfbdudmMSda M2 d&JisedizPME ) S 6 ezl @'
Steclstse tsdzO dz! dz' d BBRBHWISMY o tHddtsdz dzOf
otsdzdz tcOQodzr d s sHEzdzE, d s L dzOS k.

Il {scdztsh O h dr B ilsd daf in S ¢ i Pdsds i lactaxfridsda ded:
sBh jd3 Mz yoj mMtse Mise j dzdz" j§ o SrdE B dztzj t
tbOL dzdf Ydzlzs 4 dzdzd f s ydesfls: , d wBEON | dzd j
tcOL dzr d&3 o LOsadMmMddismisd tsls MmMssilsdatsh j dad W
f 5 ¢ dzts h[67icke]. v

14 Mtse j dedeslsd sflsdyj MSdn Mos2Mmise tOL dzd

I My dzj sBrtSH®@BTicde Pedzgzdz o COYHB2 G
Zzyh jets dL dsy jddMH pipi ¢ G ROGE tf B0 ds o d |
Cslsste’ | BbkHEl tOMM&Olted o Ols! MW .

1.4. 1. { MtsB § dzdztsmis d ftesW o dzj dzd Vv tc O tfaiofchuug
SHdssMd » Cted Mmils OdzdzO A

[fIsdyd M¢ Ow O o dzsMmisse dzOtelzy j dz0 o ]
dimMmdzj Hse Odzedd Stod M O REZSAZO iflsats@tBJAREZ o tcj
stec Oded yd MS d n d dzd stec Odzd 4 MSE d ~ My H
OCIsdodesmilss v . [HIsdyd MS OV OCIsdo fprmlisly tsdyls
fted HtsntyHjddd dddj2ds §sdvtedL s Odsdet
fsdzvtcedL Oydd ftesh juh jets Mo jlsO fftocdtsBtcjls
fsotstetslis. Il JjhjMmlse O, gdzj ¢ hdJ ¢ OoO¢ dzj o9 59
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BsHdWdSOydd, ZOL " gD Isdndzrd ~idde@dis dits d3ts to W
BsHIWJSOydwas flsduyjmMédj otOh jdadw 18K«
ANoj dgflepf tej Hdzsy ddz f jtcolzy Isjsteds tsflsdygfr
CtedMlsOzdzOR . [ dz tsBi Widead dz f sotstetsls ff dztsfC
ftofpdgdzj dzgdv Hokzr yYyduuClkzdwtcdzss ftsdzvtcdL 5o O
CtedMmMlsOdzdzy o dzOf tcOo.dzj dzdd wflsdyd ME B2 M

l s d3ts ot O jdedw f dzsmMEtsMmisd fosdzwtedL C
OCIsdeodzr » CtodMmMlsOdzdzOr ftedmizlsMmisoalzjls ydtes
off jtcor j s B dzOlteBz 7] dzG . MO2HJdzG j tetsd3. ) 1
O dzts 3O dz! dz" 2 n SH Ctedo 52 Hd MY j eid d s ls
fscdtsh jddw d MmMewiL! dBiYHE MfjClstOorRd !
[12]. v 2h jMsealzj s dzdetisdnte widtcjodz sy, tc ¢ Iz dzv to dzts d3lz
tOL dzd ydz' ~ ¢ Y iyB BliizdzOF dzOMmilsswh j 2 tcOB 55 |
tcOMMdzOIstcd o O sfmw .

Atsh[k2le 119®@P5 cG. sHdzdd3 dL fjtcer o L
sfisdyd MSdr OCIsdeodzr » CtdMmMlsOdzdzse d Htode
Cazommtse MdBiitdsecddL B MER&zgNHIso 28 M da,
d &34 Is fd Bk sted ydaiz® , dzd Md BB Isted ydzlz
Odzlsd d dzdzj Isted ydzj gdssistcw  dzO tc OB t51§35] dA 13 Aslec@z
Blsflsduyj Mk OCIsdodesMmis! fdmr o Odzd Istsdz
Il mMdzj niMlseadj {1 Issetts §tsdzdasMmis: ¢ § Jtod MisOdzd
cdeOydd (Ctdmdmm mOzOMfisasy B ui MSd O
MuyudIlsOls: v Cted Mmis ©dzdzr s ts dz! [Slasdzj 1S9 d3 & dzQ@figfipts -
yj dzf j ®sbtedyodd Mnk" jobl do @udlyd sl &G
Ctod fls Opzae@A75]. s sdz! S5 M f sW o dzj dad j7iz t& OBlSHS
dmMi sdz' L s9 Odz EZwOodzgj dedvw MmMoewerd d odH Is
LOf dMOdzdzts 3z A tsmlstsd3, n& tdgnf) IS@naizfilpls © d€ddzO ) fq &
sfisdud MSd ©9F Bdzedztcdsd.dz@z] ¢ sis@asts SO, o Is
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Mo toj BOdAR'dA,d Bd3J sted YydzOW yOMmlis! Isj 48, 56O
26].

]l Ctod Mis ©dz@®dmsdenm Bnm( 7 dzOL " 9 O Is ¢ fMdzOB
otcOh jdedj f dzsmMStsMmisd ftsdzwtedL Oydd o dzOf to
sflsdyd M Ow OCIsdo desMmis! ftotsweodw jIsmW7, Rsdz
24, 7678 ltd {ktd dzfj ©WOMMBOLtcde OdksMms s
OCIsdoe dzsmisd o Cted Mls ©dzdzO = C dzOmmtse 3,
Odzlsdmd dzdzj Isted ydets?2 YOMsOE Qz Stc@fmls @dz@y
o fmistej YyoOs Isfmw HsMIsOlstsydzes YOfists, A s srOXpdz
otsftctsh fHtctBdts BBMEYHOjIsMy o 6 dzOe j 2

sOCJ fHtojHMIsODtdaffylisO didizd @M hss Slstster
cdtOydd MmdhBdilstedud dz, dzb (g4 Is ¢ tidg &ts Odief
f zsMS smisd §fsdvtedL Oydd o &OftOodj dzdd s
OCIsdo dzesmis! IsOC dr dOtdrf fds@zdftOH | fiaddf dgtetg Is O
d mMmdzj H 15, OTRBS5]. 1 tod ZOC dztsdzdzs 3 § OH J dzd
fteoSCisdud MSd doj dLEZYyodzd®doddlsd qizBopEi 2
dmmdzj H as@izded L Oydd lsteOy j dplatgdstO b i tdstsfhnj
ftod dz2OC dztsdadetsds f OH jdedd Mo j IsO

1.4.2. JibduimSdi sMd o f§ocdshOshdn da
1 d d3d dzd J ddelsj e Mde" d&3d ¢ OL Odzd ! L
C tod fiyls O dzaeaR@BYO 2O twOMMBsted &3 dzj Sslsster j
sflsqo B OClsdody o3 § scdztsh Os h s dzd L S s dsd
Ujdel ste H1 dzj Skteduj MSs?2 fsddyoj dtsl
Hj2Mmisodlsj do dezs d dgded dszé yOMmisd

O=(+i . (1.20
[ dzv  GH dtesHR'd~ otsdzdz s BEGE Mic) OO HY (
M=N+i0N=NnN;N=n+iD0, (1.21)

nNTf sCOL Olsj dz¢ it lxtsidiicz] \pzfjvdzls i tg & dftsidd juctdaf "2,
o tsdzdzs o 52  dzts ts 3O dzd .
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R dzls j dzfd o dzs s e j 5O o f 56 dztsh O h
LC MY sdzj deyd Oz dets@ilz' a @IS dstsizilz [5, D0Rdpts d3 1 26

G g0 o0 _ ‘00 0 (1.22
kit sCOL Olj dr dfisictsho) igffivis o 52 o ts dgilzh dze dzd
osdzdzr Mo jlkO o 90CkEZ®B] .k MaCOQdIs jdziC s &
f s¢ dztshoff dedsvinls ™ s Mtstsisdzatsh j dzd j o3

’(g:;‘—go. (1.23)

v stedw twOmMf totsmis tc OdiAg dzg s h dfife | tsHDdzsas M dzts:
tcOL o dlsO HtsMIsOlstsydiE3]. H Q dnditss,o " dz@sHfj tisdodf jtc tced fry
9 fedzshoOoshdas tsddBdyj MSdr Ctodfmils OdAZBE |
vy Btedw tcOMf tctsMistcOdzj dzd W Mo jIsO ) f scd
C 5o Qs - B3 stsH 9 off jtcar | stef mMOdzO OB
A. R, A j Hbs B)stht®©) HE OL Odets, Yylsts fsedzsh O
CtedMmMlsOdzdzr s lzls dd3j Is! tcOL dzis j L @& ff)fizth d3ts i) k
Isj dzL stc©® H 1 dzj € Isted Y jrififfisi2] Htfste Odif{ VY O jlsdefrpllsnd
ftoesHBsdzy § dzr ¢ . [[3814Q) s dzy Ot dz€ s

RMf sdzr L v diBjlssHr , ftojHdztsy jdadzr | A. R.
dL Ezydls! f§cdtshorhdj ddL Cshd i) sted ydz §
sflsdud mMSdna tMj2, (oMo, UiglSuststsic’ g3tsds
sO¢drn SCttdMmMisOdzdzOr, d ©WOLddydy d&jyHEZ dzdc

1.4.3. [Mmtejddshsd fosvweodjddY sflsduj
L CmMddijlstedydy & Ctedfls OdzdzOR

{flsdud MEd OCldods § dedL & tsfdiaiadgiddets,y dzt
ts f) dzts o Hats f3dz] dzts  oteisfdgpOddagi§mdddin® @ dzdb7169] d L k yd d
fodsydddd sfsdudiméd- M2 d dL d&d daj ded J
sCtjfMisdsmisd H&Y § ¢ dsh 08 O MEE@kB22W2) ¢

JjLemdse ds, ddzsj te] igizsd,dsOdminogE lsjts j dste d fip
C ZOMpB o, mnR), CElstir j OS] WodWs kMW SHOC
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sflsdud Msd ,OSYlsfrpCais dei3ds 2 d MMmdzj Hise Odzd v € 6 d
ftoetso SHH iz MiIsdzets, Yls B 9 d& i
o tsL dBtsy dzr HO O MmdzEyow stwdd dklsoydd tfilsduy
Md B33 sted d , ¢ tEfd fipsfOgrda@) ¢ O OCIsdo dztsfils’ - o
tcOL dfB2gk f sc dzsh O h drn CtedMlsOdzdzO=r € O HOW
20 Hej, ds jMmddh e demj ddd lsdics sd&y IsduJ
oBpdzdLd fdashishmisd sflsdujmédn smd 2 g
tcOMmMmssIistejIs! twOL ddyd) o fttsw o dzj dzd S Ildstf dslx
oftetsmMiz Mo wh jcdaq@ co@IphAZOEtcd o O Is mwdzr Ladz
otsdzdz o IsOCdr CtedMmlsOdzdzOr d OL ddBElsT ]
Cted fmls ©dzdz

1.4.4. [yYyjdeC O C0OLOIjdj?2 {ftojdtsdidzj dedWw
fts MckCIlsktedz" d3 H Odzdz" o3

l sstcOW stcjIs'w d yYdbeojtlsOw cdzOesr
ot osHORsL" | Bseckzls B Is! ) HOdz! dzj 2 M §
tcOL dzd yder = LOHOY SCtedMmMsOdzdzssyIsd S d.

158 ddzisj o] Mdzs tc Gt BE IS Ez§ k64 Is &'OL d &tdaPip IS
tcOMmMmsslstej dz otsftets tyjdSd §sC0OL O] dzj 2
fsdwtcdL Oydd o 2Crdstpifs QEH@MAEERO iy jlsdg);.

s 0¢ C0O¢ Ctedmls O©dzdze Md &3 2 Mlsea © dzOdzc O
sftse j degdzsMisd Mistetsj dedv, sy des §sftctsB S0 (
dimatsHY dL L dOddwY bosddfSHL Hhis@y D £ &Gijf
HOdzdz" n. 1 Of tod d3J3g dzls OdeO Mz 4 CHE S B Olsj dzd
Cted Mls ©Odzdzts o Md &3 2Msoa © dzOdzc OMdIls O, Btsy C
fto] dzsdgdzy dedw Hdzw Htekzedr SttdMmMlsOdzdzse 1 Is
6§ W tc O@2)86P

gkh jMmMsokzjls oL &3y datsfls 9" ydmdzj dedw t
dmfsd Lkw flstezSktedzz BSHjdz@ HOddSEE ¢
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fsdkvtedL j BsMiswE lHjd d 2 dodtse. | dzOy
sMdetso Odz0 dzO0 tOL 9 d Isdf@B7i88)j SSHO OO Y O dzH 6 (
| ZOo dztsy fwjfvwismisoedy o ftodd3i dzj dzdd
toj Odz! dzf 3 dskephas@ty!: ftejHjdjddy dhisdd
CtedMsOz@OMslizsBds?2 SCdWdekztcOydj?2 (OBt
ftesMistcOdzMmise j dedets] tWOMY sdztsy j dedi Olssditso

Bsdzj § b dzr ( s to kS ltidstas j ) dats I lshe 2 § Is b teoptips dzs Bt
Codf ekwOydy Sl jHjdvsls, fsd L k2w fidw
cjdlsej desomMSdn kyji?2. Jfjwerj 1lslk M

OB Mtsdzs Is dats 2 CtsdeWV d e-&z ¢ Qealptf & O e tztzl® o - Gt
tczB dHdj o 5[90]. (s iz dzé Is dzO W CsdWdekzteOydw o]
MistczCIlskztcO® Ctod Mmis ©dzdzf9d, 926 DRI HP e o H § R zdz@ ' O
MstezClskztc O (rdtcOdz! detsfls: ) ¢ toc d SHEOGRM o
LasNbg sG a5 5014.

Jdzt 2L jte d H4lOHddyYys o0 MW sttdlzddtetse Odzd
o 4 dzd yd dz d LSO tfkdyjmisets otOh j ddw
dmfsdzr L zw tojLEzdz sOIsT | i sdzlz yJ dedz" § dL
o ded BOded j Ists, Ut HOYJ{ @sddH gz gz @ sH) o
9 CdzOH o i lsd yjofijslt94] toCdfdiCdedgid © O dzts ! 9 te(
fsdwtedL Oydd tHddstshdz $3d SCtodmlsOdzdzOdzd o
fteso jtoCd tOMyJ e O Lddipiuddr jL s ©Ofdf{ j tc d d3j dzls
r' 4 o0tc®2 Qdizj[95] ff 6€ OL O dz(d , Yylsts Hdzvw GCtodMmlsOc
MstczC lIskztots 2 d dL o j Misdzts 2 OB Mtsdzs Is dzts 2 (
sfisdyd Mk OCIsdodetsMmils: . 1 dzv tOMmMyj stse s
i tc s G tc\Wid§aZACct[96].

vOSYd ddzisjtej Mdgsl) Befasf@b@lsjed 2 o) o
f dzsC tsfilsd tiodie@ G wedzd: skztcdz" 7 HOdadz" = H d
[ dzv 1 Istsets BT dz BHI®:s i Odzdz€ tc § fgls B thfdtEsls odjL lofy IdTp
1 CMMYy jted dzd delsORTER]. | H Odzdz |
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32,422,6237,8 10, | 3,4, 6[7, 10, 22, 24] | 3m, 4mm émm[7, 10, | 4 Z2m[7, 8, 10, 15,
15, 16, 20, 22, 24, 26 22, 24] 16, 20, 22, 24, 28]

g 0 00 1 gt Y 001 20 U 05 1 gk U Og
a0 U11 O0 a-Z‘Ulz U11 OO an12 0 00 aéllz B U11 00
0 0 0,2 | Fo o 02| o o0 0f & o0 02

* ] ¢ ddonfrpfjjdzd w.gd=d@® U

1 tod s dMOded d sflsdyj Ms 2 OC Isd o dzts fiy
dmfsdz Lizjlsmw Isjdel st cdeOydidsjlzL s® g.d 1@
v j dzLgmitalzy CtodMisOdzdzse wOL def 7 C dzOMMfEdeL 65O
(OB &), MowrL! &jyHE dr [Mskf sdzj dzsls Odzd d «
g1 = (Ui + Ug)g,
=20 HdzW ¢ dzOMmMtse 3, ge&0 6,4z 3 B0 .52 2
012 = Ui,



34

tifjejHdzd?2 §SCOL O] d §te] dztsdsdzj dad ™ .

[dzv dzs BsE s S ted Mis Oaizgroy dsty dL Astited fip@ilde © ved d:
MzOEOj &' B, dOL " 9 0j &' ° Md &) sted ydes2 U
ftstslse jlsflso j dadas:

aUn Ljlz Ul g 5011 Djlz Disg ge 0 Dﬁz Ullsg
353"21 U, Uso=Ui+Ui= éjlz U, Us Otee U, O Uﬂso (2.2)
aﬁm U, U339 8@3 Us; Ugs> ga Ui, Ui; 0O g

RL o9 J Mlsdzts, Yylsts Hdzw f dzOdzO0Odz! dzl Btc S dats
Odzls d N d B3R (ske@BUdprdze  sOS dn ¢ BEOB Qdaf@r 1 o
fsdzvtcedL Oydd o dOftcOodzj dzdd Gflsdyj MEts2 ¢t
ftoeswodzw jIsfpw Istsdzr €5 ftod dzOC dztsdzdztsdz § OH
¢c MdzOB tsG d tots I§ite R M 7685Ble))tcd 1 Istsdz o dzj C SOt
16,26]f toj Hf s dZOE OjIsw, Yt IsjdzL st 6 dtcOYe d
= 0) . lted LOSCtSd fSHABH] f zZOdzOdz' dz" j
dzj OCIsd o dz" d3d , O o fted dzdIsd o dzr n d O0¢fmd
LOfdMmMr a0jIsmMw HddRZOSC S 5.

vOCY] © doOmswh j2 ddzOoj dLEzyj des { t
CtdMmls OdzdzOR - wzd Iggipoindfetissizal ( d dzo Jf WAPEAOUARGES G s
CdzOfmmtsea. 1 1 Isdr StodMmlsOdzdazOr Isj deGsEld), Od t
otcOh jdedj f dzsmMEtsMmisd fsdzwtedL Oydd o dzOff toC

2. 1. t OMmyjls fOttOd3j steso f tsdzvtedL O \igpd B®Is
sHdtssMd -« Ctoed Mils OdzdzO A

ltetso jHjd3 tOMmy,jls OL d igzdf ts o1 dzdzdbtfiAdy < dzt®
Slstc O j ([@pdets § B j(hfh) o) jels@-dFeg dzv edL OydwWw = § OH
r dzw stsets yYlstse Is @tg @gfnpddds Qls* dzj sB - BH d i3
1 dzj Clsted f jsfilp? s dsts tea  § tetel p Hsdzd2 Hfdevdzlz y § thelf st *
dzzy dets ftetseo jMisd tjhjdzady cteOdzd ydets?2 L OH O
Cted Mis Odzdzd yj MS kz 8 f zOMmils d dz€ Iz . 1 J sBAtsHJ O
FtcOodzj dzadw fMmoew L d d wcwpddedjydsatcj "dztfdpdiats ? ¢ & G
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f sdzz yd dz' B4 sHISEH] M | feteiBEFOdO { o5 ¢ t\@utfedmuizts «
Mathematicar . 0. 18 Istsydz § tjhjddvw MmMddh Csd3
9 Wodatsds adH]j. g dzv f sdzlzyj deddzj tsetRdfHixfthigsicts
tojh jBzify ERdzsSE®C tOlsdzr Aoty stOOp j dzdO M ls d dzC j

tdhddedi ctOdzdydets?2 L OHOYd wlstcOy j ded W
Cted Mls Odzdzts 9 C dzOMmMmtse [103], Htssilst j St ezl |
ftesh jHM j g LMazugB O di3dets ¢ 15 S ietOdsedyg HI0s teddty J
Hdzw ¢ da@ #pfipbem 3 dzv S tod AP Gdadzfs'o j dzd j dzj f tetso

ltcdojHjdBB CtcOSts AtH twjihjddw cteOdedy
[102]. { B tsL dz@ydHdg dzd ydzr 2 o j Slstste dzstedzOdzd ¢S
ZOf tcOo dzj dz o dezlste!  dzOMsddzC d) . vl O &y

a=[nq], b=][qa] (2.3)
GHO T jHdddydzr 2 o jSltste, OOdzdzj dz' dzf 2 o s
] jSmteh d gsBtcOL s b $HKB8IBRE HjCOtelssots? |
l jSltster toJ WitcOC 1 thtf tc ®njj dedz" onts dzddf tc j dzts d3dzj dzd:
dzj 1 Ols o H &S] &z dimleds IsmMw o o dHJ
m;=n,n;=xb+h;q, (2.4)

GHY msi Ml zetsdz  OH J dzff f 5O 1 BlOJ, dz!  [ftc j ecdsddzt
ddzn jj&EMmr, 1L, 2, tHdzv  f OH OB h j 2, SlstcOy J dedzts 2 i
otsdzdz Mtstslse jIsflse j dzdats.

rdzv  tejhjddvy ctOdzdydets?2 L OHOYd ELdidh
f OH Ot Ejd? ,Slstgi@lks? s o jtnda 2 e Qdeshtjdof
o 15 dzdzjlsfits diz W O L tpdelss jtsdzvdzdisdzj H Iz 46 H tR2]tsB e OL 5 d3

Ei=Esa+E[n a], 1i= Es[mia]l Epnia,
E.=Esa+Ey[n a, 1= Es[mai Eynia, (2.5)
Ei=Esa+Ey[na)q, Hi=Es[m:al T Epnia)@,

G HE, JEsT ¢S s i3 sdejddglsCisted uj HOBOS N f Bdzd sdzde” ,

Meslse § sMise | dedzp f @wOdzda) iaf s o  § todf’] EzfLd @
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f dzs ™S s5fMls JEJEQ EjdBd"Q i dzflskzHr , Mmtslse jsMise
f dzOfmisd dzS d d f tesrexip(ii 2pghl ) ioWs@irdis 0 © 2 dzdztsy d Is
IT 6Oy j dad W H dzV Ey, 9Eb S HystHs of toj dzts d3dzj dzdz' n
cOMYf tesMistcOdzv 8 h R fqw d3isy difste  MB PP E L W
[aCfe j dzdza(l®) W skdPo dzjSHdly Mmeowird (1.
RMSC dzs udow 2 1db)dfl lzydls' e®¥ménigldts  sdzz yOj ¢
(eiafim+m+iGYE=0, (2.6)
G=(U-UOmiojStste cdteOyd(d.
uC Odzv tc dzs (AB)EEEs yoQvidastef sdzzydd3 o' Oy j dz
A.E=0,AE=0,
A= f %7 ay)c+ (Mc)m +i [cG], (2.7)
A= of &)m+ f G)(mo)c+i[mG].
RL o' tocd37)odeHRdzE ~[ASIs. 8 mEmE%b+hg, L O dh j
E; = Eo [A1A], (2.8)
GHj nsigpfi= &2 @, nifsCOLOjd o] dtsBdzj dzd W
(f Euibtsd sflduyd MEEBZs@C K Qo getlf BedO)in 9 gz O
Motslse j IsMise ZES | dslsdct®dgdedzdets 2 ls ded y dzaj 2 ¢t
d3j J s OdzOdzts ¢ d Ydan,2z@e gxvi Hiy. L O a3 dats 2
vistsB' oZORGYjdzdj Hdw 1 dzjSltedujmMSBEts
(26)dzOnc] ; fosdkzEydd o' O J dad §
AsE=0,A;= (7 m?i a )[mc] +i (MG)Gi (cG)m). (2.9)
1 tod dz E@Wm, = xb + hyg, s,= €3 W, i S OL Oljdzr { t
dzj 5B C dztso | cedzs DY gf & gzdz'

E2 = Egz [A2A3]. 2.10)
|7 Oy jEdzef v Mo jlsilsokzsh j2 otdd , it
(S YO  Ishw 1 (@ 10Dt df ju ditm i@ 05 Kixiks 2.
| j e uffteteHi= 1, 2, 3, 4, ftdkycIsf

fdzj vize M dd3 Mpdtis@g gi¥5ls O dzdz dzj BOG dad Hdz d3, ff 54
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H=(m"+iy)E. (2.11)
] sHMisOo dzv v  207)i (RId)tc sz cfizs 16 j deL stc O U, E cifHsHiakzy «
ofmjn CkOMMtse flsdy MEd OCIKIdotsi® R di Higarlis
qdasd s Is o dH:
H;=E(aya+ayb + byq),
Ej=E(aga+agb +by0), (212
GHj= 1 ¢é 4, o BissdytgJsimist Y doOkdisdy o ddty Mt dzH § ¢
Mtstslse jIsMiselze Is tsB " € dztso j dedz idglz]otstmazd@adds &,; J fiolzd:
Cli3f dzj SMde" | OB dzdlskzHr Mtsslse jlsMmilsolze h dA
JeOdzed ydzr | Efmdzse dwimtejday: dzj d©3OC dzd Is dzF =
[Ei7 Ey,q]=0, H7 Hy,q]=0, (2.13)
GHAjdzH j EdffisB 5L dzOyOs Is fsdzvw o f jteos?2 d ofs
1a 9jtendel 2 ctOdzd o dzOMIRANZE d 3¢ tc B dzd u ez"
[Er+Es+E>,+E4T EiT Ef,q] =0, (2.140
[Hi+Hs+Hx+HsT HiT H,q] =0,
dza dzd >y dzj 2 GctwOded f dzOMisd dzS d
[Ei+Es+E,+E4T Ei, q] =0, (2.14B)
[Hy+Hs+Hy+HyT H,q]=0.
LA3dzsy O COYHBY dL ¥ b ddizdhd be P akiz] d
dzddzj 2 dz" = EktOo dzj dzd 2 :
apEr+tapEy+tapsEs+tainEs+Epni=T1 Epn,
By +anEr+anBs+anks+ Eshi = Egh;,
ag1 By taz By +agzsBEg+ag By 1 Es = B,
an E1 + aup By + au3 BEs + @y Es + Ep Wi/ = Eip hi/n;, (2.15)
a1 QEitap O +rasGE+an O Es+Ep G =0,
an QEita QE +ap GEs+au QU ET EsQ hi =0,
ann A Eitan b tassGEs+tan QBT B G =0,
an QEitanE +aisGEs+au QU ET Epy @ A =0,
GHQ=exp(ii2pdhi/l)TW OL 89" j d3detsy dIsj dzd
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t OmMmMdslstedd3 toj h j dzd § BJlL Zyd SO ddztsG !
9jJtrndzad 2 LAWY Adediylz} MdMiIsj d3dz EZtcOo dzj dzd 2 H dzw
apEr+tap B+ Epni=T Epn,
A B +an B+ Eshi=Esh, (2.16)
as1 E1 +ag Ex T Es = Ejs,
a1 E; + asp B + B hilng = Ephi/n.
RL tjhjddw Mmdmij B6) zlcO®dHadag? ¢ 6 BY s5dzj dals '
SlstcOy J dzdzts 2 9 5 dzdz .
rdzv f sdzeyd dedw OBy dzdlslkzH + dzj Clsted yd MG ts
o § dzd EfE, ftdizyjdzdz §j dL i " j dzdiv6 ) d fpls jd
Udbsrtej ERZtOs dRdd¥) Mdusj szt ydeh j2Mw Mmdf
o j dzd \E, &
dLddBzIsT i sdzv tefd L © dzafed § IsaKy dzts figlO | dzdzts 6 t5
LOf dMm" 9 O Ifrlgw o o dH J

2Im Ly i 2Refip i

(0 )n; = tg(rigii), SiN2ryq;; = i P t92(? )pi = 3 TG (2.17)
o= 9@ = Qan
din 'er‘n"[” Qi)
1 HJd By Eps d Espr Bisg T ¢ BBY s5dzj dals 1 dzj Slsted yj Mt
o sdzdzr ,  J tocoprdjs sd dOUOMTls f sdzwtedL Oyds fiOH

fsdzwtedL Oyde GlstcOy J dzdzs?2 9 tsdzdz" .

I'm 60Oy jddv Hdzv OL d gl s s olzczf 15 izt tf detsB g gh Y J
Mo jIsO f dzzyOs Ism2vl?) { on W ekl HesRdgQddzH § € dptfsts
L dzj Clstedyud MEsets fodzv wlstcOy J dedets?2 o s dzdz'
ftotsh juh j2 otsddz .

22. 1 sdzvwtedL Oydw sSlstcOy | dzdzts G 1 d f totsh jHD
fteddddIsdoe dz' -, O0¢MmdOdz: dz = d ff ldaRdfirOdda|
Odzls digf s dzets 2 yOMmisd Isj dzaL stce® e dteOydd

t OLdzdydd BINHE fedBdlsde d B3 Stedmlsod
dd d s d Mdddsj stedydzze , d Odelsdmdd3dsd sted Y
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Hiew Clstster f Isj dzl St e mmidEs i) d digk HaOdmiic
I 8§ s j 3MY b dzOC dztsdzdzs 3 § OH j dzdd Mo j 5O
cdeOydd ®syjl odzgMisd LOKjlsd 2 o¢ dzOH
slstcOy j dedese s d fesh juh jes Mo jlko. [ dz
nOoEOCIjtedMisdS jY dzgjtsBAtHd®S ZyGOQBDIs 6
i sdz L se Odzedj OdOddsdujMSdn o Oy j dzd
L ez f s udesfyls j 2 SlstcOy j dedztoveds w d toff &6 iz 4 1 .
LOHOYd Hd&" ©OMNBOlstds O dir F[102§ i difntsd dief
slstcOy j dedese s d §tsh i & 0 z8 O Is & tzdDE
f ZOdzOdz' dzr & § OfMfse. [ OMMEskiedd Msslss j |
d dLkydd, SOC oddwsls dO ddi oL d
) ] H s O o dzjHdadizdats dis joCz da' jlsif)ls T s 1831670 € 5o O dz'

t Off B latdtzfs OFEL Oy | dedgse s d fetsh jHL jat
feddidlsdodeyr = (3, 4, 6), OSMdOdm dnnféemif)3 2
CzOffinayl ssd3 d MdBdBd sted ydes2, d Odzlsd.id 3

22. 1. l sdzvtedL Oydw Silsicd@y | dgdasfchs Offge]) dsdCs d
OCMdOd dz' 2 d § ZOdzOdz! dzf 7 ¢ zOfmMtse
{fsdyd mMcov ! CtedMmMisOddod {§jtfjdHd
RL9 jMisdzs, vyt o & Ednintan®ddt®ls §Mdadded] tsae d:
Isj dzLl ste @ QA d 0, = 1lhy) fted OS2 tstedj dzls ©
OCIkdodztsfis! dfy, 76 Wswp tev §f Bijw { stsd3 dzj te Oy
podzdwis! Odzlsdfmd BBy sted ydzOw yOMls!: Isj doL Ste
OCkdodtsimisd o StedfmlsOdz&zOr ¢ d&OMMtss 3, 4
sMtse j dedzgsisd 1 Isdm StedmlsOdzdzse o MitcOo dzd s
[dzv CtedmsOdkzess ¢ kOMse 3, 4, 6 (e
f tcj dzts dgmizjnded Wy dzz YO dested3Odz detsets f OH j dad Vv
ts m[d]:
=i lUJ122)1/2 i U, np= (i le122)1/2 + Uy 2(18)
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1 248 fdtedmkzlsiise kg Is § o dzd R de@OU 9 A sH dls o
slsdzd udJj ts5l51.9 juddSydCa@lj dod yd dz' S H datsg s & Iiste v
o dzd Vv g BO s 5 ftc Qo dzj dizd ¢ C thd fi)s Ordzdnsry 6mE alzO f
9" tc Oy j2dRf d,80.

VHjdz @B jded ]  dzsMStsmisd fsdvtdL Oydd
ZOf tcOo dzj dzad d G lsdyjl6jS 2 Md do&kjjls odH

b= - ), (219

GHJT Hodzd dzO 9 ts dzdg' f OH 0219)) ¢ 6d Hndeg ,IsOYls® L 8 (
SftejHjdvjlsmy stz S5 o j dzdyddets?2 U

J tcj L z das jshOjsded W G tc O dzd  dats 2 L OH Oyd
f sdzizB j M S tsdzj o aitsR ) isfifztdzjHer dzj2dh) 2 (fyls 0o dzw ez et
fjteots? fldlj(fLj@zdd ffSedzs W dEdg B p 4 AU dz 5 Gaizj
L dzOBj dzOlsj dzv dMSONOjls HOGztzdz2 b otk
Codif sdzj dals 1 dzj SIstedyj MEsets f sdzv lstc Oy j dac

Q O RoEBS2 Rest Ri2(RaS28'qEEL°)
() = ﬁ Ro £482+Re S0+ Q12 ReS2sq €60

2@6¢l 11R(Re  $152)+4 33Re )
2.20
Q(m) ﬁ($1+$2)(§1+$Q“le)(R'QS5$2+Rs§n+ Q12 ReS287 £GP ) ( )

Q.= Ot §Q+Q12’
Q(“) Qs1+sa Q2

Qum = 2@ ¢l 11(2ReRe W (ReS1 ReS2)/ (51 52))+133Retf]
(in) Q(S1+$2)($1+$"d"$'l212)(R'Q €382+ Re st 12 ReS287Q £:G )’

3=nsi mMENCOosSSHsS R ¥,5,= R UVR/RyU=n%0U=n1 HJj !
N Nei € ZOo dz' | 56 OL Olsj dzd  fnid jf dst§ dodz jOdsd vez! € 1 df
pdzjh dzj 2, (MEgmtz § BajEPei Moslse jIsflsakzs h dj
Lz ShiedUjMC e f 5 dsPm @ GgD O thdzdzr  H iz

RN sdz! L Y 8" ydmdgghdded d B EBhsudd das Mls 0o ¢
L ZO i) dzOs j dzj sz S d edetz © 1, G g it @isey : &)

[iy = 2@ B¢l 11R(Re S182)+133Re 07) (2.21)
M (s1+52)(Ro(s1+50(E 852 ResO+ Qu2(RAEES2 ReSd (S1+5d(ReS 280 EGHA)))’
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[ = 2@Bb 11(2RRe P(ReS1 Ras2)/(S1 52))+133Ret]
" s1+s2 [Ras1 s0q £4S2+ReS+ Q12 Ro&-@S2+RiSF S1 Sq ReS280 42 1

I'd dzd yddif; sy dets tcOMMmud s @QRY , (5 STl e figts
Wlsts Hdw  Ctedfls Odzdzts ofiytE @F GO Gz dz' B s & kz® s )s
=0dK( ) = 0. ,thgwd OOy ydsct ¢ tdfil O dd
f ool U0 d dayfs ij|mnied |

{t OmMMdssisted &3 L Oo d i o tscirpbeddtf 19Rpfta.gf .
bed&zO § OHjmfdedvicsdid®ydd §OHOsh jets MRjBoO
216 §cdsh O Bl Feddssmdy & CtodflsOddse
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tojls fOHO] spfisdotsd HEGPY § OHOh j ¢S

) 6L 8OYdy 2 € tedfmlsOdzdz

er rpaﬂ ], 2 Kr

A -s0 50\ o.rpax ( Q) 0.002 (8)

v 0.001

—0.04 2’ 3 )

-0.06 w 50 0 ( ¢, Tpan
—0.001

—0.08 3

—0.10 —0.002
%> TPALL K:

1,2

65.8 662 664 TP 02 i (¢)
~0.5 5. 2 66. I
-1.0 (o 0.1 2|
-1.5 /?l
- _% (p, rpa}_‘[

-2.0 65.6 65| 0 662 66.4
-2.5 -0.1 | ,/
-3.0 |l
-35 -0.2

] sEdzsh O h g2 CtodMmls Odzdz

¥ TPAI K,

15 ’ ( H 0.2 (d)
10 lll 0.1 21\]
S 2"‘ _6;.6/645\%8.;%.‘6 66.2 66.4 ¢- rpad
——-jl\\- P, rpa -0.1 lf
65.6 87 66.0 662 66.4 ’ ]
-5 3 —0.2

t dfiRl. ) 0o d md dists )b df s dodflz Xy, d ) 86 d | dzdzq R ( dzts nds
SlstcOy j dzdetsets Mo jlsO tls ke dzO f OHj ded W] tdin. dzty ffldsdd &) tdr
Hdzd 20 etsdzdz’0. 633 ®&BEC B 1 5COL Ol dzd f tojngzts 23EI7dzd
ne= 2.4125, {fisng=228904 0.QDLns= 2.4125 + 0.0012. ] )
171 §f dz0dzOdz! dg" § Unted i Odage! YR T OS¢ Md Odddzssdl (012 = O
BIUtGddsdlSOIUﬂdz&ule()O

U1=1.916%+i 106 U=75.7 10%71 i 1.5 10°% U, =73.5 10%7 i 2 14°.

v (6L Eoydses S tdlsOdgddsdazd dgbizs yomlsd o j dd y

RL @JFE osdHds, Yt {f ©dzsddddsdg & ol dzt
sjdet 5160 0 (SCeafdfipls Qidzdr 4m§) Gz Mt o OB d Bk s .f & dz
L dzdzd f s ydzsfyls 1 s K tte@p jdaizdztstpiztslzs iy o jrlst®> ) d dsdsg
(Std&r j§C&Omir 32, 422, 622) OLddEzl t
U dzdzd f Is  y dzts fyls dzj 05 dzO®  dazlz dz¥ . ) o
Odels g dscdsj Isted ydets2 yOMlsj 23 5§ deOliHO S d@dy:¢
dK Blsdzd ydy s dezdzv. 1 dudets, ylstf o dedaddfds
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Slstc Oy j dzdetKgHsdzMn o G P ls O dzdzts 9 ¢ dzOMmMmtses 3, 4,
slsdzd yor lsmw .

1 O diis o dHdts, Ylst( )8 didddidssldnisife © 1L
10 t2ffl.2,1¢ Hd&Y dOcdvHdbkshisd § ¢ 0L Ozl
ddzls jtoo Odzj | jedzcflap(dij . HsAtsHWIs Al Bl ; f <igEDL
stsdzr Cts yOMmils' RL OW §SBHEWBENG Y dzts, yYlsts B dad ok
SOCYd fJjtojntsHK(LIDG thi)d dsEdtlszi 2 tOMY sdzOG O Is
SftejHjdv B fted HOddzs?2 tedd ddsoOoydd f dz
_n(ng- )
- )’
GHNifsCOL OlIsjdzz ftoj dzsdgdzy dedw Mmteju’ , dL €
(i, = 65.815°.

10 Rdhy 1] fsCO0LO0d MmMtslsejlsmisekzs hdj
Ctod MisOdzdztso . | zOo dztsj wlsdzdydj tsls oL 60
CzOMmMmtse 3§ isdzit QD) d96 R2Ad., O &ROS Mdkiflzidy dd
HsABHWIS W21 NY. (tedfm.

r dazef sdzvtcdL Oydd §OHOs M jets Mo j § @ tstiyyg didz
BOdzr , d Mttslses jlsMsokehdj L Ooadmddismisd dzj

ltcd L OHOdzdzs?2 tstod j dzls O pdf do j et Bafiak jyi Sjts 2o
dL 3 el B) plfusqfzy tsdL Oydd YOHOEN jets Mo jlsO
I e Misjte®. 1 dzvw ftesLwOydy i Ctd Gl Oddz® o IS t
i 0. r1dv focashQttnl CGJHsDdzsd tod d3d Is o
Cdtne ; o { bt MmO fssyj ddis: U

vissB' f§sdkzydls! Btdjj dOcEvHI j L Osc
fOHjdzdw Mo jlsO dzj L eoBLHERO, O dL Mmtj
C fsC0O0LO0OBjdvd ftef dzsdzdzj ded ™ d fyfy dzdj Hida jucdddfsia t
K fflsOdztso v Is fifP6, 7Bltsds G j L Oo dMmd dsts i lRgH diprsd] o .
sf sdzvtcedL Oyd?2 fOHOEN jets Mo j O,

tg°d, 2.2Q)
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dojls fOHOjIs dqL MtjHuHr M X266 Olsj dzj ¢
pf sdzvtcdL Oydw f OHOsh jets Mo jlIsC

l etsL tOydz 2

Cted fls Odd

Xr-TPAn

K

(9) ] L
S —50 iuz =! ¢, Tpan —50 =0 @, Tpaj

—0.0

—0.905
-0.0

2
B 0.010 J
0.4s
—Ye 3 —0.015
l sedztsh O h 2 Ctod mils Odzdz
X% TpaL ( P K : , rpaﬂ( cl
AR [N - - ,
< b rpa
1 'gn ay ¢, rpan
—-0.0p5
2
3
.010
3
-0.015

d4o9Jjls fOHOJIs dL
sf sdzvw tcdL Oydw

M '
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Mo = 652 £451 + ReSalsy Ro+ 8186 281+ 86 E8IN3],
Mu= E@oS2 E451+ ReSq 8T+ 85+ 28185

S120= Rao U.

Iy dzdudde OLddszis@ 4 tpdrdtd fskqQesdn & " | ¢ s
Hdzw  Ctod s O dddbtsch4 SOl@nfiidsy » OF Is w217 s d¥ ic dilz
f stowH G i3 sisUo dH:

_ (111N1+4 12M28in3)sina «  _ 111 N1€0S3+N3 +] 12 M2C083+1)4 SIN3
?d‘] = - , Ugy = - . (2.47)
(Ro Re¢)EpRe S1(S2+8a(S2*80) (Ro Re)EpR: S1(S2+Sd(S2+80)
9. = (41101+4 12M28in3)sina « _ 111 N1COS3+N3 +] 12 N2C0S3+1)4 SIN3 2 48
a - o 52 Y R ) 52 Y . (2.48)
(Ro Rg)S2(EfS1+ResD(EES1HReS0) (Ro Re)s2(E4S1+ReSd(EES1HReSY)

1 tod dzsteROdz dzsd3 f OH j HHKdd o o jlsls Qs OaL jdzzdprfds-dezC
fsdzvtedL Oydw s § OHOEN]Jcts fdypsd BB p{<Placfq, <0, =
O >0) . rp=mazd,Is 11 =0, P2 = Ga, P = Ch, P4 = Go.
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f OH J dzd d me j Is0O, dzlz 3 dzts dmf sdz’ L s9 Ols! i
ZzOf Qo dzj dagf ¥ =[ 09100U) ,( ¢ tod dceQsfat ofiglpjjdisf df @ H1A
o j dzd wdkdd tsd G = 0 B6ydesd fffsEadzydlisy Ot d B dzd

H dzv¥d Kg[24]:
tg2 c=i2ks i 1sig20=12k(1li c o § Kp=t g o
P =d(n2ino) / i@?ﬁ (2.49)

CHK I { dzdzd f sdydesls!  f)tsB tiytifoinjf dedddZy df ar® drdzd
o' toj sS@dade O dzdzj dz'ytlats=[ QP OiPy 6 dzkz yd o3
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ftcd tOLdr = Ldz2Oyjdedqwvama EZedzO y'
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foHoEhjes Mo jlsO (@0 mzOR) s ded Q) GePeD doyzj 7' &0 5+
2-G 5 qsqw:n@;onucus;xm“ .Gk 0);  of, f dEOfMsd &zS O f Ots Odzdzj
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] dH dzts Ylsts ftoj Hils@olddj dedfes p j tatECdzts ig 5 &) .
d Bk sted ude” &3 lsdetsMdlsj dz dets § dzsf€ sflsd
f OttOdzdzj dz' dzs GEHESP YL H SHjRY '2 = 0 ddefK y'
SHdZOSCse" ftod fodsydlsjd df A diislsicqhEpls
) KEG) 2 @ddi®PL58). 1ted y' (dKBEGMElso joddd dal dz't
d feslsdotsftsdsydr 5 LdOCE o) ddyddod, -t
o' tlojLOdzQ dff BzsOdistm dzs?2 dL f dzsMSsMmisj2 Md
fazsmSsmis! MdBddlstedd ftod 1 Istsds f§Jtef J dzH «
f OHj dedw Mo jlsO)dK fstisd L{okddry wizf{le'j d&' dz' = d &
fOHd dedw f totsls ety fitddabhp(oa): 1k6 () R tcld5ip.1 56 ) .
Mz yoj, SCBeHO f dzOMmisd dzS O dzj-¢ tff Otfct®tdrdaj YD daf
dL fdshSehisj?2 Mddgd:Eedyy sy dif v J dts H & dze
e dzO f O G )ddd(w i Kl @) [IK«( 1t ) || 2. (LtBRfnfty 5 j )

vdzjHEjls ®wldijlsdls: , Y ls t5[81,9 82] tefGnesiyg @3S o
ftesosHddzdm! Itsd ¢ ftod dstedOd dsd § OHJ

] sldadydi ls ¢4 fildo dgdts et Of tadd Ky
ftod fsdsydlsjd drn  tlttdyOljd! dy 7 Eed
fteslsdo sy Bdty &eaPmfhHed y' = 0, d fted y'
s H Zzdzt o jgdfdKupdddy Vi , d yss ¢ A Ots Hdz® €
CdGaS,( § 5¢C OL Olsj §lzdzd ¥ tod dzts fhzdagoy ddig [B5]L L
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4 Mo Vo Red [ SN\ Vi > @, rpan
! A A S v —50\/\ :
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t 816y 0o dMmd &uif)ls K(G)) d( B) H ZdGaste§ WHOM@O] & = 0
1iy"' 2iy0, = 45U0. utd=d &6 117 dEi3eefdns=.4616,
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[ dzv € ted fls OAdfdstizFCda fith) G d dsdzd Is to d i de") Ke( qiL) Q
sts 4 WE) & U)eK(dfi) K& G) f t6 dhax ¥ arctg s ¥)/2,
Odzls d i d d3d3jcléith Y Lzl JK(T ) TKA i) tod o= arcty &y 4)/2.

[ Mdzd § zOMIsddzS © o' t§ jLLODEO (HyO tc Odzdz ) dz!, datsls s
o j dzd Uk dzolf 5 W tSto gyl @it L Oy d W) :

2] 12M2Sin3sin3 250
(R Re)EoRe s1(S2+5a(s2+80) (2:50)
2.[1:|_I}’|:|_Sil']3L
D + . = - .
a3 a3 (R Re)EoRe S1(S2+sa(S2+50)

[ sdzv ted L Oydd sy dets L Of MOl OdaAdrtsce dy

v Ctod fyls Od2tr0] fiflsizOME®dz' ¢ 5 tsH 2O dzj L C
5§ dzl 56O ¢ GO & dzkz uPH D WEBx des o' yd mdzd s
(2.47), (2.8).

vO0Cdds BBEOL 5d3, 1 t5dzkz yj dz=t2a (Uibspip. K 3dd o
(ted216) OLd&EIT fsdvtedL Oydd d + dzdzd ff Isd
fMzz YO, oL ddydy ftd fodsydlsjd d o d sk

1l totsW o dzj dad | sflsdyimMéts?2 OCIsdo desflsd
dzj S slstster A Cted fMls OdzdzO 7 By jls fdmklsl
s tejH]jdj dzdzts 2 H dzd dzj o s dzdz' f 5C OL Ols j dzq
dg sSB'" Cdatso § dzdzts? o tsdzdz Mseo f OH O Is. R d3d dzdzts
sflsdud MCkr OCIsdo dBd A\YGay @9]) CHHCIGESs 480]).
vjstejlsdoyfjlsiySuli MS d SEYdodd ) dL slstetsy dats
tcOMmMmdisistej dzf o tc@B &3Is8A)- © jtoHE C 59 O

t OmMMdissisted 3 OL Bzl tf spa e ®ydnd 4 IsO
C zOmipEod 4 ftod &OdEJudd dJL skt MO fstsSyd@ L
LOoadmd dgtsiMils‘er) 6 H dz€CAdGETeY dgG& A0 ¢ dzOMmlis d dz¢ d ,
f OtceOdzdz] dz' dets dzOYf tcOo dzj dzd ¢ 2.1/BOI 1L 0O d nyf 'dtif) Is ¢
JdLtsktesf dzs?2 Itsy¢y (& = 0.4907 S R) i tocC
eOfMud sOF HdMfjthmdd §5S0L 0ls] il ¢ 6 dsff lsaBc
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CdGaS, o L W Isr[85]lLte ON j dzd j ff dzts S ts fifiisod] ds Ot dzvtstis dotis
ssySy J} = 13.11 cCtOH/ BB ftod tOMY tetslsts
CtoOH/ i3y ftod tOMY totsfyls tc Odzj ABPIB5]} o jidsf @« atzP dz
dL slstetsf dets R ts fiydstOUsSisjy dztfte do J dz:E @) fistej &3 Is iy
1 OodMd dfsa)lsdRII Md 3y 6 Is d¢ o St Misdzsmls
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n=1,n=1.
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l sz yj d2 @ OdzOdzdlsd yj Od jd B ls ey jf dedw tc df
L odzdzd f Is d Yalassldns@ R4 dedetde f (s M) JsOts o( L Oo d M
f OHj dzdv Wi gwyMSd OCIsdo &l fildOigarxtixofy fids &
i d B3z Is to dOrtiER o dglc3 Is tg syjdam s @ fiplaf e Oy d d U

l totso j Hj dets MtcOo daj dlAd] j tc @fif magdusfcidadz & to d fiyls
CdzOfmMtsd, 36 (Isj dzl ste ¢ dtcOd d @ dald qizfh) d g3l teh3efiz
32, 422, 622 (lsjdo tste 3ng dnmPanhd Is fy dziz e Is te
Odzls d M d 33} Idagfeff paale)te.d L Oydd § OHOE N jets Majls
C keodk Jts MisjttO, Oddsld ndpcEsy G e dpz® Mifsf B i
o C dadHj dzd yd dz' OL dBzls® Y dzdzf folekel SPUsipef@PIs iGdzdzts G t
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sflsdud M¢s2 6Md, fttd dOddydd Oduisdmnd Bdd
fsdzvtedL Oydd d { dzdzdsteldsd wfdztsffpdsts | sl tr@ENEO diy fi
ftsdztsy dlsjdzt dz 2 d tsltedyOlsjd dz' 7 k¢ d&zOR ¢

{ ©ffmudols Qe uah dg'Kie H dzv € ted fls O dztizds of 4 € iz Gz
cdteoydd Mmdddilstedud dz, dzts  dffigisig bz USOdy @EpHe B -
L Qo dMdesEfiflsls e dzO § OHjddY Hd&Y f dzOMmlsdd
sflsdyd Me¢s2 ©Md, ddkBisl feddydfdod ds t
26t fEYHECO d §asmSsmisj?2 MdBkjlstedd lsc
f zOMsddzS © or tojL Odz® 1 Otc O dzdijtelzf elzts2 1 5 tzts B
o J dzd ve deKpdzj B dzv ¥ Isfpw fted M3 dzd L dzOS O
f OeOdzdzj dz' dz0 Hdzs?2 dL f§ dzsS sfgls g K g dic
fsdzsydlsjd d 2 d thtedyOlsjd df s kc¢dzos
)z @WK, s OL dzd YOt Isfpw 5 BsHEds §tod ]
Cted ls OdzdZ® L Eyfig® ofj 1 Isd o OtedOdzls’ fted
Slsdatsmdlsj dz' dets StedMlsOdzdzsEteOW dyuj MSda dzOf
ssysd o sw@udedzydz’ f odiz’ fsdisysdlEddols | d! dz -
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11013
V{1 dz092rr 1 RYSSERIJ[ULIRYL I3[ S{RuBUO[]
Ss{ITRYruwuvl [[ [IURY[HSRM [JHu[HB

) tcOB SIS On A . R[6, T7]nf]te jsHeiiz® @L O dzts Yls s
dzdL S s BB stedyde" 4 StedMmMisOdzdzr dBsckls dd3j |
l Bhjd&d MdzkyoOj OS2 CtwtdMmMlsOdzdaz Jqd&jjls
sMisOdz' dz"@ § 9 0Oted OdzlsT otsLdzdC O ls ftcd o' f
BN HEBBYCSdz] dzls Odzd S s dzj Cdese s Isj daL stc O
Clsd Moslsdesh j ded W6, T;tedOde@ zdids d wpj MSE B4 9" BC
Hd1 dzj Slstedyd ME 2 Hesddyoj ii3sfmisd | Mis: S
o Otced Odzlsts o . RMMdzj Hiso Odad W i e &sh O ifs O
tOL dzr &3 udmdzsdz sfldud mMéda M2 B dd (
[38i140], o Cwbtter n wWOMMBslstej dz@ Mmj yj dedw 1§t
1Isdrn SCtodmls Odzdzts o .

J ZOMmlsswh j 2 ¢ dzOo j BzHEl tOmMmdtsistej ¢
smtsB j dzdifstindsdfsh O h d n dzd L € sy d d3dgjolsis d Ytd® I dz
Csdzd yj Msoatsdz sflsduyuimMédr tMj2 d f¢0L 00
ltcjHMIsOodzj dgdz j] HOdzj j toj L zdf11BOUS) s zB dzc

[ d&zv et Mdtseo Odzdw §sdzbyj dzdz" = toj L 2dzt Is¢
e Hjdedw, 68k J dedz’ §J o

3.1. [fkduimSdj tfd o fsecdkshoshds ¢t.df

] dzd L € s d d3dstf ts & dizty 0lz® kN tgjddR) Is O dzdzj sBtcOls
Ht dzj Clsted Uj M¢ 52" df dejsjdisfoydhd Hists fyls - U

U* =a+b(ci@i +ci@i), ci={cj,cj,ci}, ci={ci,Ci,ci}, (3.1)

GHGQiTHdOBG6LMCcTICtsdilf dzj Sfdz” j] oj Clstster , it
sflsduyj mMSdn BMj2 SCtdmlsOddo.

[BBLZOYde ¢ &Y s'taldds),L LHcEdetgas Und fmisj
3 1) o wOL9 jtodzzlstsdyz o dH J
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@by b, DBug 4 av2bcici  b(cjci +oici) blejci+cich§
U'=gb, b,, bpo=ablcici +cici) a+2bcjci  b(cici+cici)o.  (3.2)
B by b2 Thicicitcic)  bljcitcici)  a+2beici 2
1 Of tcOo dzv ¢ h disthld Flsjsiip dr SMJ 2 deORSHW IS
N _J(©)?c+Vete* i dec]
lcf +]c| '
Jflsdud MCoitssefdiOs " dJ tHdsBEz din (s s dgelrd y |
ZOL " o O sfw My towy | dzdg™ digflc.dtg dsdOwd i ¢ ddfds d
sBh j &3 Mz yOj f(cdsh O h j dip' [$HEd s OdzdzO tg C
I § efsL tc Glegdettdis ) d disBif st dyls@eziizj cHO Ho | Tt
o jCIfiswr ojh jMmisejddzr d Msoef OHOs s 5 dzOf
fsedztsh Os h jds dedL Stsfpd Bz Isted ydesds S ted fls Oc
ojClsthectse sftejHjdz¥jls Hoj Bfkduimcdy tihd
Ud ' tej tsifsldndwisigR d € Oy His2 fdats fiflstdOudin s qls figO fiy
odzdzO M Ctwokzesot?2 fYtodwtedL Oyd,j 2. l BlsH ]
COL H | dzj , Csdzd yj Miso ts sflsduyi m¢dn ts .
cOMf esMisteOdgv v h dafmw oHtsd ddrn Meflse |
LOadMmdls tsls frptde DS 6 & stifoizj €
[fsduyimMeoOw M d&OLr90jlsmy Cketo 52
dZOf cOo dzj dedd 1 ss2 ©Md ddijjls oj Miss ]
ZOf cOo dzj dedd dL slstesy des?2 wflsdyui MSs2 g
fsdzvtedL Oydd .
stzesor j SilduimSdy BiMd o fedtsh O h,
Hickedr dzOftcO@o dzj ded?2 Isj s, ybts ddz Ml
Memisswddj fodvtedL Oydd. 1td 1lstsd o dz B
Cwekesa ' n SfbduimMcdn Mjddzj 2t fdajsneacd
lHsdz Stkesots?2 sfldymMeis?2 thd, §sdkd:
f sdzv tod L Ofytd jj R dzj dedets ¢ 5 OCLAEO S B OMY totsyls to O dzv
dZOL " 9 O] BBOW o tsdzdats?2 AtSRlO. 1 sdwttdL Oydw

3.3)
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G dziz B  dz' fjtalimfdad ¢ dzts o,C to flAPls O alzgiztc = dzj 2 G tc Odzd y
Mtk jlsMisobkjls fodvtd. Oyfgd § Os Dezd P dzda
Ofmdif sslsduyjMSd ftdsddy0jkmY ¢ Ckkctot
fsdvtedL Oydw Mse fyls d1Bjdzdzd 2  HeOskzdas 2 te/OB IsksG
tOMM&Olstedo Ols: dzj BEHJ &.

1 ClopsdpOL " 0 Of Isfyw  dzddalf 3 dz'=c3,0 ; § ffcimlih THs® © ¢
Udzdzd f Is o W SO B0 o fipdeY [

I s8N jfgzz yO ] #) € Wstezdzdf sdud MSdy d ¢
Meslse jlsflsobkyls Hoj Swkbkda®8" jidsifrdaius, s qls
o j Clsiistislso jlsMisoalkzjls lssd S5 5HNEZO nSi e E @
9 jCltsts), O dzd dgj wdeezBr da jslslaststy TzO W n, s fisid .
JLktesfdr 2 ojCkit) .

| tetsdiB ARY fis® drts (f O B d MBDdez Bisy dats Mk h j fls
Ydbrtejrn SCtozetser a, ddzd Holkzrn distdst sitddzdz
sted § dzd dzdzr = ff ts¢ dzts P @stL gitfts X Uasd iz dpdin@sre ts o O d
Mz yoje, Glsddyosh dimy ¢ tddyi6hls o{s@H fds de
S lsd WisHSi®r Hdv &sdsC dddd @ §scdsh 08 h drF
3.1.




Yibrte] Ctolzd [HZO Ctket [HdO Stkcso g
sflsdud MSdJ Sflsdud MCOV| dL slstetsy dzOY ¢
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=
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redJ GCtokzeto vted Ctkzetse rejJj Stokzetsor |

Sflsdud MCdJ SflsduyuimSdj| dL st dzOow ¢
z (6) ( H : z (J

<Y

J sfkdyjmsdn tMmj2 o d&sdasC dzd dad
J dzm)d CYzQ@iue QeozdZg. df dzks@n Ctasiids d

3. 2. 19 j ton dats s fridsjtavBtoydSdy difdts cddzts h O h d = € t

l [38140] dL Eydfdgeo jterdesisd twjWtwcOSydd d O
CtedMisOdzdztso . | j 6, s 06 MrjpdtgddE ya d< tcd Mls O dzdzj
mMetslse jIsMmise jdzdets dL o' Oy j dzd 2 :

rh=nN, re=am, (3.4)

GHT fsC OL Olsj dz i @ JCdsts dgdziddgdVi ,dzls P if TS & tiztizéizis o
dstedzOdzr . 1 tod dL d3j dgj dedd dzOf tcQo dzj dzddro s
sfdmr a0 ls s jtondesfisd, dz2OL " 90j B j 59 ]

[ dzv SHdesEs] dzsmd Rn, misidgd Milso dIs j dz' NENX*+ o
iLP) o" Oy jddj HdAzw C i dzj ¢ fiNdzt©Od 5 Mif 5 OQ Us B
[38]:

1/ NZ = a+bdidj° bvdidi® 3.%)
G Hdj=[nci], dii=[nci].
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( mMdzd 5B Sp=REON{IdSMI/N?), Ists Y[8Stzlz y d o3

ZoYPitaitp &e:m (3.6)
2p° +0) 2p*+0?) '

t OMMmdBslstedd3 MmJ ud dzdy Yo jtendshisj2 tj!
MsH j oy O d BB ts{ Is dowpjhfijSeds sy, OWH dfMs ¢ dztsh O
dqdzd tesdizBdyud Misets CtodmlsOdzdzO M yd s’ 333w
odHdzs, yYbt MWy jddzy §J Sfbduimédd Zsmc
1 silssdidz oaMjcecHO dBsydzs o' BicOIs! md mis jtazkz
Meftewy jddz = SflduimMédrn tMj2 X0z 3 @tk@p ' dz
fd wjdedg, MHijteyOMjj Hoj MWy ]jdds §j
o s5C tolz GZ IS, Ylstser dzz y dzOv  f Ot O AP s
OMM@EOsteds O &3 MJ Yk ded p SElEW? fSarish WaOmIO W

n={cosl, 0, sin(}, 3.7)
d, dmf&MdB 5w @HEv fCOLOIjdj?2 {toj dtsdzdzj ¢

1/N2 = (b,, +by;)/ 2+ (By, - byy)SIN?(i/2° \[[B,, - By~ (B, - byy)SI? G/ 4+B2,sin? G . (3.8)

1 sHMlsOQo dzwv v 3. MBRB D dfr f(sdz2yddzs o tcOy j ded v ¢
HdzZwv M ud dzd?2 e jtrdetsmisy 2 toj KBOCydd d C

3. 3. [MtsB j dzgdetsMisd tcOMf tesMistcOdzj dzgdw Mo jls
sfldud MSdn tMj 2
Il tBhjd3 MzEyOj dBsdesC dzddzdzr 2 @ ddzd Isted
sO¢x4d ¢0¢ d wo@dBduimMéd2, d&ddl udlbr
s tej HJ dzj dzdetisdfzt dzgf QlfpidaBLcEsc © H I dzj SIsted yd Mm<
ydmdzs sflsdyimédres Mj2 d&Bsyjls Brils! Htelzaec
I tetsdiedfyjfSc dzs T B MEB dedz 3sy dets MEzh j Mis e
YyjsRtc§tczetsor n, dzdets Hobkma dL st dzr = 1
1 o3 dzts'CAipd dzde d 'C “f dsdzddzts f ¥ td d MB D drdz d3ts  dz" !
tcOL dzf = Mz RjBlso 0 d dfO sflsduimMcédna Gf
Yd stjzc tsdf s yis#hs d
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O ;=2.372 + 0.0331,0, = 2.381 + 0.0378,(43= 2.471 + 0.06288J, = i 0.00403;

Bi U1=2.47 +i 0.06,3, = 2.53 +i 0.04,(3= 2.5 +i 0.05,(, = 0.01 +i 0.03;

o1 (;=3.333 + 0.0445,(3, = 3.31 +i 0.0548,(43 = 3.333 + 0.0444,0, = 0.00519 + 0.0112;

¢i Uy =3.325 + 0.0499,(, = 3.33 +i 0.0299,43 = 3.31 +i 0.04,(J, =7 0.01013 + 0.01236;

Hi (1= 2.471 + 0.0432,(3, = 2.465 +i 0.0425,43= 2.51 +i 0.048,0, =1 0.000357 4 0.002945;
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Us=1i0.000115/33=17i 0.00723

B'1 (1 =24999+i 0.0502 (3, = 25001+ i 0.0498, (3= 25 +i 0.05, J, =i 0.00016i i 0.00012,
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L‘1 0.004661 i 0.00606 Ubs =i 0.00606i i 0.00466

i U1 = 24999+ 0.0602, (3, = 24998+ i 0.0497, (43 = 2.456 + i 0.0603

(l, =10.00024671 i 6.042 16°, (3= 0.00973+i 0.0197, (5=10.0134+ i 0.024.
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Ht dzj Clstedyd MS 53 Petsdddt Q) dgiayls gt dzdzd f Is d y
ftod dested3Odz! detsczo f OHOp dedd BHHEHO sIs € 5dzd Y
mMkh jMmlse s h dA 9 ftsedztsh O h j & dzoigisddds® dzq dzd
tOfmMMmydlsOdzr { dzdzd f sd ydetsmisd Mme jIsO, ftotsh j
jots?2 Stkkzesot?2 fsdvtdLOydd §OHOs N jet f

l s j Hj dats fiy tel20ad diz jsdfdyjdzts i ls j 2 mMtse Mise j dz
Lazdzd f s ydatsyls j 2 d  ddzlsj dzind o disAfiisijed Is @ dedz
Bsdets C dzd dzdets e 5 f sE dzsh O h jets Cted Mis Odzdz@
sted ¢ dzd dzdztsc s Cted MisOdzdzO M tsH dets Y s dzts s g
ftsedztsh O h jets Cted Mls ©dzdzO.

vOCdd GBiOL 5, COMMmdisistej d COL dzg
dzdL S smd B3RS Icdfhls@dizsce, o Cltster n o L Oad
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Isj dzL stc® HJ1 dzj SIsted yJ MS 52 ftesdzd yoj dzsmlis
Csdzd ud Mlso O s bduadsid §&f dhgyd. sOCdn Ctodf
Ctkesar § sflsdud MSdy smd. aizh j Bk sh
BOdztse j totsW Is dz' d3, Is O¢ coO¢ H dzw dn tcJ Odzd
HEMiSOIstsydzs 4 MisS€dy) Mssisdesh j dzedw o3d Y H Iz
Hd4 dzj SIsted yd MEs?2 fJtesddyoj ddsmisd . 1 B, Is C
B3OIs j ted Odzts 9 d kOSC &y ddwsS @L Qlisi dedy d 1) 6 J
CedMmMis OdzdzO 34 dgv & Isfyw ) LOoadmMddiismisd sis
9 BLHj2MIsad?2, By des ftej HYf sdzsy dIs! Yls ts
~nOtcOCIsjtedMisdSORBd dBseckzls MmMkh jMmlseose Ols (
Il BL Bsy degds OC Y ts € tod fls O dzdzr Bsekzls §ftsweodls!
BOcddIsdzr = d tdzj Sbteduyud MEdr wodzj dzdWw m, 1
Hiczedma MdlskzOydwna, d {1t d&OHts BEZydlsr 8 OIs
fsedztsh O h d R Kty lfts @iEzdzs ©® i) iy d3ts Islded] Wigdfij € dsFO, ¢ d
oL G dzVW H , Mz yoOjo o YtsHtsBd » dBBOIs) ted OdzO:
wg dzw j Isfpyw dzj sB - BH d d3ts 2 mMsmls©o dzw s h j 2 ts {f
CtedmMlsOdzdzd yj MSdr Mtej H.
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1161 ¢ 4
Jefrrrvdeuvr It fclfrirrec JlurYyras s ¢s
i1t ov1i3IMIF {z05zRMmY sfadRIJ [ UL RYL IM
StRevO[ ] dm

s MmdaAzdf €tshnd B3B3 §f BdydOjd § d sffusafdaty
OCIsd s djils Odzdzr 9o ts ) dasSo ddAsBER Jd © e YOG dg” j H
sflsdyd M¢d C@YRGEOdrdzy dL zyodzdm! ot [2Bd8E,c
45, 119] 1 [120]d M dzj His eOjdatsj dzd § G 5C OL Olsj dzj 2 1 to
sfldyjmMéd OCkdoedz n SttdMmlsOdzdzOr o dL slste
sj dzL s5t6 0O Hd! dzj SIsted yj M¢ 52 f to )z ) @ R
dzd L € sd 3L std d)ls@dzpiz” et tdzOy Chdisf thefg 7080 JsH tetsB
dL zud dz Ldzazd f Isd ydetsfisd OB ez degletizd § o
fsdvtedL Oydd, O s0Cyj OLd®&kzIlsH dftsdvstedfzso -
sfldyuyjmMSd OSCIdoeds n ¢ redilinjs @iafizsdets fflddo Mfntds
H dzw dzd L S tsfd dgd3j Isted ydzr n {56 dztsh O h o 7 s
cOMMdBZOted o O s ot GESAAIA25KOB SIsOR, dzO{

l sedzsh O hfj fldyjmcd OCIsdmm P mtts
fweOoClsdud M&d daj dMmMmdzj Hse Odzd M’ .

[ dzv Istse6t Bbdzts Btsdzj j  sdav sdats H @gzy delz
L dzdzd f Is dpdiastdpisiy Is 0 | dzdzr @ O MY s tzbzpls o Odev #f © 1] 5 H®
sfsdyimMéd OEGdEBUDYIfdsc zsh OB F yj MEdr ©
tcts 38 d Hg h§ 6 dzxf M[67i 68]2 2

[BBLdOYdd 1+ zdzdfhbg jdaanBEd ofgekdz o iots
OCIsdoe dztsdz Skicd Myls @ dzdzjigs N @ higifds d yj MSd OCIsd e
ki ko1 © todffsSOL Odets, S OC L gj dgvs Isfpw 1 dzdzd
sCted Misdesmisd flsdud MEdnr t5Mi12dz20 Y det) 5 O dxe
Mstslse jIsMisoakzjls ftodsyjdds tflsdyjmMict?
slsfydlsr 90jIlsmMw o § d&smSshisd, fjtetf j deH dC
ftesL tOUdese s S tod fls O dzdzO.



102

k Lof &) o ()

1.0 Q : .
Y, rpaj = — \, rpa

\/, rpan

T — =04 95— "To -0 -05 0.5 20 -1.0  -05 5 L0
7 -
-3l 7 -0.5 —05 \//
-1,0\/ -1.0 -100 7
tdfm. Cdzdztf f s ydesmisd MmtsB Mise j dzdz” = osdzdz o sCtej Mls
sfisdyi M¢d OCIkdodzsets ( O) , fscdzsh Osh jets ffisdyy
OCIkdo detse s ( 9) C [P0 dzdztso € dzOMMO 222

l dH dzts, Yylksts o ftotsL to ©ydf ted iusiOsizzapj-~m $1ddzo
MeeMmlse j dgtleH H dz®@ B tzelz' 5 o J dzdydoadzy d G teslsde
Il fsedztsh O hdrn dzj OCIsdodzr = SCtedMmlsOdzdzOA 1
d s eojdduddi, d & H@OChk. (&Yld yj4mndepn
CEMIsOzd&zO o YoedtshoOosh jdz CtodMmlsOdzdzy ¢tcO
MeBMlse jdzder » otdzdz fted twOMY tesMmisteOdzi dzd d
tcQo dzO +1, O HLdzY( toididc s dtwthlsd) O h dr S Isd-
Cted Mis OdzdzO~ MtsB Miso j dede'jj 1 edmsifderls d didgisinls d 6 (
sflsduyj mMeédr tMj2 bd St HdYW HdAds2 L f
(tedfm. 4. 19) .

) ZzOf tOo dzj dzd W - , ZH Odzj dzdz’ -t dzdzdsy Is ds d
mMeeMmlse | dzdlef, K f BEsdzdh O h jets B Isdud MS dits P bzts
o Yyddisdz ¢ OS¢ dnk gz desthglds]'{f Is d g dzs fiple f L O dzdzts 2
fscdztsh j dzd 4 d3,  d k + o Lis@fcrdasisXH bs lef s ORIt o figtats fr
[69]:

ki=s+ k, kx=sT k. (4.1)

] zOMmilstsw h g B H lazO 4 tzard iz ez yls o j dzder -
OL dBHAIssdzv ted Lf@usd] H" j 65  figds) @ y dff tsic dztgh O6 f
sflsdud Msd @Al ls ¢ asdg'd A3 1€ tesdfdpds’ OikdEQ~H. N ls O & dz
tcjLzdz O ts{lkBIJ < so Odz" o
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4. 1. t Oy sdztsy § dzd d  § dzts i tsfigleatf ) ofslyf dsaf udptd & «
fNd 3B sted d € ted Mls ©dzdzO

I oL to Onpd iipdz’ 7 € to d ) ILOMzdz@®FR o SdzEFish Ha
9o OtcdOdzs O twOMY sczsy § dedv  desMCsMmisd s lsdy
fsteWHCO ddzd § dztsM€ sfls J22). C fipdf d3 03 jOste dOfizIsT teirfshi |
COYHBEB § dtOdih® §@&sUsy@sddz. v j 4zl IS)ts." Hdl dzj !
ftosddyoj issmisd U d edtwOydd U wHdv Hol
ftedojHjd o IsOBdz. 4. 1. wudflsjidsd)ds)s oftdcfcp
sjdzl stc® U ¢ W @zOtPde@ry'daifts i3z masdsHsy j Ismiso 2z ¥
CzOo degs gz L dzOyj ded s Iz, 1 ts adfOAHEEDjolsiz] fipd js,Mm
Bd dzd BOdz! des BBz & Z@ fdzestlz ¥ L dzOy j dzd ®
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v OB dzd.yPeh d2 odwBo lsydeL tejcC Isted yj MS 5% d fo B dzc

Hdzv Hoe kZsMmdz R2]C ted fiyls O dzzts o
Il sdztsy jdzed ] | vj daL st H L dzj
s d&zO| M2 lsdats f tots dzd y O d3ts vjdzl ste Bdte
Ldzj d3j dzlstseo
) shC i Y 8 00 0g ad, 0 08
222 |ts5fj 2 Mot OHC &0 U, 0¢ 20 U, 09
dts ) § XBL o o 6 -6
J et =@ o o Y o 0 0,0
1.} dzs € sfyls 13 al, 0 0§ 40 0 U,
smj2 giefidd 7 g g 0 0 0g
5B qd5 ff dztshC e 0
| dds et o 0 u2 &, 0 09
1) esMmCsmis: B OO 09 a0 U, 0g
M2 f OtOdd] &0 U, 0¢ & 0 0p
dL f§ dzts fiph s ls § (?0 o 0.9 6%0 0 09
I1dzisfrj(;15fr]lsi S lﬂz 09 a0 0 Ui
sfmd fJtef j dzH al, U, 05 a0 0 Uz;s
dzts ) 5t o 6 -
. f fr] fitsdndsd (?0 0 L&sg 6631 U32 009
ad, 0 U,p a0 U, 04
1.1 d&zts € sl gol W) 039 % 02 0.2
sfj2 1 Otw®ddj 2 08 =a 238
(??43 0 Us= (;O U, 0=z
&, U, 0g aU, U, 09
1.} s sMmis! & oo 0 &~ 0
sfj2 § OtOddyj 24.2 U, 008 ijzl U, vog
) go O L!))3+ (;O 0 3+
11 esnesns: ¢ ab O Wl g 0 U8
sMmd2 §Jjted jdz a0 U, 0p &0 U, 0%
- ) o ¢ e
nd @ 0 00 ®, 0 0,0
) G dsj dals f %l lﬂz lﬂsg %1 glz LEJJ138
kfkzlsmlso 2y Is élz L}z L}so 21 22 V23Q
@3 U, L&sg C™a1 U, 39
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4. 2. 1w0Oh | ddj § firedEsOusdd Mo jlkO o ot
Ctod fyls O dzdzO R

[ dzw tcOMmyy stso o' BtcOdO MdMmlsj B3O CBste
ZOf tt o dzj dzd W d3q G dzOo dz' n sy 2 Isj dzL st ©
Ctod fMls O dzdzOn dzd y AgjOCUs dgf d3j j s H d O¢ ts ddlddz! .08 QU o
9 1t sfdHfWQ@MSd] iMd CttdmlsOdzdzOXOE O ts
Is j dzL tstfctischo JUB QHzcdzo 4. 1.

LHJ dz @8 j dzd j f dzsMC tshylydedy ety dets@nipdedd d
ZOf tcQo dzj dzgdd tsflsdyj M s2lesmMd L Of dMmr 0 Oj Isf

b =-n.-n), 4.2

CHNL, T 5C OL Olsj dzd  toj dzts dRozj tdH dzcfipis® frplsts o didz oz’
] fitcosds ftedpdzdyjddd s U

G
“ o 4.3)

Gi MEOdzw tedz" 2 i Otc O[t§) RAs 24F § ta OfMmtd jfH dzd 2 i ¢
o dzsazazjlamfd L Of dfpd udtejL CBdi3Ytsdej dalst Is§
@47, o § dxEtfute/cflzlad alzPy Is
G =N[(Uy, +Us,) @F + (U, +Us) @ + (U, + U,,) f -
- (U,+0,)@ @, - (U,+0,) @ @, - (U,+U,)Q, @]’
fted LOfdmd udtejL of tkdsOn dig) dids/™ [S8)fnp dzu Htc @ 1 .
G =g, @ +g,, @ +g,, @F +
+ (01, + G20) O @, + (05 + Gay) @ @ +(,5+ 9,) O, @
GHU ,didz0f GO v s hdj Cmddzmr o sddss 52
I dz0f 6 Oo dzj dzdd s ilsdyj MEHBS jsdnjad w:" O
G =n[(U,, +U,;)sin’V + (U, +U,,)cosV ° (U, +U,,)sinV cosV] (450)

ddzd

(440)

(448 )

G =g,,SiN*V + g,,cosV ° (g,; + gs,)SinV cosv (4. 5E
GHYi zetsdz BIsC dzsdzj dzgdv C Oy HEB2 ZdL Sflsdyd m&
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_ 350, - Uy

I 4B) o j dzd Wb dzh, U dlls, 0C OC d Mslse j Isfilsgly g
ontsHWI, d, kOCdd tsBtOL d, dzO o j dzd yd dzkz
stsdz! $t5 HJ OGOz dz' j | dzff B iRy Sizjdels st O

RL4.(50) 4. ®ihpddj.Hizjls, ylsts Hdzw 4 tcdifniz@
o J dzd yHlg dz! alas@sj ded v f dzsmCtsmisd fosdzwtedL O
Mo IsO o dz2OftOodzj dzdd tcOL dzg@ = ts{llsld yffigk o
tc OL dzd ydz" . [ dzv € toofi figflsn@rzdztbe  fridolaGfigdhgitsued d#s d |
tcOMf tesMistcOdzd dzgdd Mo JlsO o dzOftcOo dzj ded d 't
Bts H Iz dzs d flsdoe s sdztshid ndpEcOdjdaE jz; § d
fskvtedL Oydd o dzOf 0o dzj ded 226 Isd yj MSda ¢t

421 deOydedsdy | fsojtrndsiisd HoksMmdy o Cto
I ® dsyds o' BeOls! Mmdmlsj iz S steH d da

Isj dzL Bte @ dgzd © Stslststets? o j dzd yddzz y e Of
ZOf tcOo dzj dead d 4.4 stocdszaz@ts ( Of dMOIs! o o dH
} =1, OF +35Q0 +4 507, (4.7)

GHIT L dzOyjdedw }, or ydmaozj dedzr j 5 W tsted3z dzj
sfj2 cdOods?2 MdMmlsj & 3Cick®HfdeEDdY 1% jddpL
o sdzdzs 0 52  dzts to d30 dz .

10 thdse®dzd &k 06 ftojHdzOc OS5, 6] [ Mz s ji
cdcOyddeds j| §tsojten detsflsd teiOfiinakotsicdits P i3
9jCIster Coltste’ 7 e steydtsdzOdz dz@ Mmsysis o
1l sMCtsdz S MOKRYIsswedH BRcEzls B Is! co¢
slsted yOls j dz' dz' d3d, Efpdzse d smw  Isj EZyOfmls¢d
Slso j Yosls  sdztsy asjj Yds Hac'j, twPHEHEEOY Ols' B
Motslse jsMisa ks s gy Olisdr dr j 9 D) ez i ds
ZOf Qo dzj ded W 7, Blsdzdydy » s tflsdyj MSs2 ¢t
f dzsmMS sisd fodviedL Oydd o lmikzlsMmisedj Hoct
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1dLSsmddzdsj stedydzr | cdtetsilstetstf dzr j Ctedl
CdzOfmMtse (1, 2, 222) wWodwslsmwis!i daPEABaf'ts,
dZziorj GsHdW S @G HfplOO otaififiple’ & d e Oy d ts dedz
Ctod fls @ekdzts O 4.20d8B. i toj HiNlsOo dzj dz Mz yO24° ¢
SHdSEE L dZOLD 4.260 shQEzOe dffy. S s&f sdzj dzls  d &3
Isj Ridzr d Mo jlsdz j tBdkOMIsd fted Md3j dzi L dzOC C

1dLEsmdBdd stedydz' § cdesistetsy dz' § miemnf fils
dzj { ZOdzls s Bt 4§ty @ MO dizj &Z0 5 ¢ Ie]Oy 4 |
Slsdzd Yf pd Stfls d Oz Ocdz! dz" = Hdzv @ dia@teaDd dzf daf - f
L dzOC s G pUfdsiiz dzfte Oydsdzdzs? Y tso jton datsfyls d
Csotstedls s s ts O3, Ybsts f zOdzOdz' dzr | G d tots
L dzOdzls d sBtsto W dzr a3d . € Is 8.38 d dzozenfy Is tafdtdafz] jlsH | tatzf )
Ctod fiyls O dzdo®[26F O fiEifO s OC 52 stedj dzs Oydd ®Plsd
OHBd BGHAs2 dqL thj2 did il d&j Mkl oftsigO o 5§

t M2 deOydsdede | 59 SdzBijlbd odn BsijdzO% fnd Odz! dzr 7
b <12 <)sdl 5 Tdzi 918°®P,12°>0,4°> 0; 14 tcO0aHe0,)°<0,43<0,
(8):°<0,}2°<0,4°> 0, ft5 o9 jtelsdSOdd dzj otsjif @®O®j czd j ,
(d):°>0,32>0,4< 0, 65 9 jtlsdCOdkzd fwOoBjzjowsPh jded j ,

m (8)

ftsojton dztsfls! HdzVv ff dzOdzOdz! dz'mn
tcQolz¥ oddzstsolzés dzddzde o dzj okt (B)
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lfjtoar | sflsdud mM& Ow OC Isd o depsiaPis 'dz¢ B O d€d
My cdzj Ists1 tilj:S8W,d[E35]. | [136] f ted o J H j dar tcjLizdz Is
ZHJ dz! dztsG s otcON j dzd v f dzsmC sMmisd f sdzw md L
(NaZnGeQ).

422.C zdzd f sdydesisd MmMeMilse jdzedzr » otsdzdz d OL
Mo JIsO o (uuskzt@dgizk ~Adcd Mis Odzdz

l ese § HJ d3 4 wz@lf Y Js i UhgasseEmfipls o | dzdztke d o © dasailz
fesdzvtedL Oydd ftcxd | forsecteOomds E5OHo Etsfpdz’ ~
CdzOmMmtse .

LGEBfdse Betsls© § dzs M€ s fidstdte dif e fipfdte OylEtefO dg
&ZOf tcQo dzj dzedd tilsduj MEs2 thMd LOfdMmr e Oj Isf

rde i Gmax="Gd(an). (4.8)

10 tdf. 4.4 (¢ ookz@dylsd Qdzg il i3t MK nl
OL Bzl fsdzvtedL Oydd; sfstesqgdz® j dts g fsis
sflsdquimMeédr fj2 otCttkze tMmd
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md @smis: 1 ddd{Isdydzhdgj QL ddselnG o futade"] Gsd
Gt YJtojL YddzO fil0dodzSdgS dis ts dph sl e O ydzs &3 &
sotsteslsO f dZsMS sisEmsyiddy]l.MSEYS158MNj 2 o s
s OdzitR = ¢ O BHEID. 207 B30 6. §7A10

3 71 A . A 681,00
6°AU:61 . 2°Al: 6 10

[ dzw 120

RL tdfgfHdds, 4 ydsts HdzW StdmlsOddss | ¢ Gadgh

o jzduKd . ® St Mmisdshisd ©OLd & sfilsdyj:
Ctod Mis Oczdzts o IS IczO fy @p@uaBzf jo 5o j dzd yd dz' ©OL dzd v

¢ dzO s 1o ) dezjudddj Kk de@dzls d i d dscd3 Iste d ydz tsisc
0,1 10 fpestzd OF Oo dz¥ dzbdz* dicd dz“B' 5 k¢ &OF
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4. 3. I dzedw dzdj Odzsdddzdzj st ydets?2 yYOflsd
fdzsmMSEsmMisd fsdzwtedL Oydd Mo jlsO o HobkztsMmdz -

[dzv s Btsets Ctod s Oezdg®y s dzL BEJ GO Y o ¢
Wstezdzs?2 (2.2) o odHJ MR MddddslhRdy«
sOB4A o JHdzts, Ylsts o Stdms@di®n Is§ dzOtyiyts el
dzj HJOGtsdzOdz! dzr j { dzj oBj dzZlsr , o, Mssle jlsfls
Yyofmls: . [tydts ftojHftsds)ydls!, yYlsts o Holkts
OdzlsdMd BZj sted ydas®'O GEHMBOYdEj " BEHj IS o d
ftesh jHh jets Mo jlsO o dOfteOodzjdedd tflsdyyf

] YWstedAr@d5( dzj HJOSsdzOdz dz' § 1 dzj oBj dzls
stsdz' S5 © DeHHJSORBRBYtedBdzdy jdzdd Odzlsd g
cdteOydd dzQzjte jodx{d'jldsOIls viIstsBr Ekyj Mis! jnji o
i) o o' 4R, dedfimy(tsdz’ L W [Ad Ok gy Bzt & O'o W dzg
ftoesdL o® jHjdedW Ho zff toj dzts d3dzj dad W &ZO0 Chifts
tcjhjdedd EtcOo dzj dzdWw dZste 30 dzj 2 5, Az &BY tefo
sflsdyd ME¢s2 tihd {tsdzyddk:

i QQ& [0],(0, + Ui sin?V + Uy(T, + ;) cogV © sinV cos// (G0, + 0,0,.)]

n,-n

+

(4.90)
ltcd o" BfStej z tc (8 fipis thets gztizdyo W dzv  Isj - M4 O
dzj MSCtsdz? €5 d dzOyy :
Iﬂl2
VAN
] dzj OSkdodz & SCtdMmlsOdzdzO: ftod ©OMY te
sflduj MSts?2 sMd §sCOL O] dd Y ds,ddl, dd "
I €wOh jdedd f dai€dsiin@yld df 55 tOMMmyudIls48)0]
HicOo dzd o OV A0 O g W bz yd 8 Mtstsisdzsh j dad w
sj dzL stetse U d g:

n-n = [Q19115inzv + ngss cosV ° sinv Cog/(nglS + 033931)] . (4.9 )

+
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G = MU + Uha), G =1p(Us +Usy),
Ois =Ny, sy = NUs.
RL 490) 4% ) 9 dH dzts, Ylsts d od Lt Isdzjdy diote dsk
L dzj d3j dzlstse s j deL tsrigion) U odd@f wes jlsezdsystbiziztt ts( U
[ Mdzd t6 O L joddeds ‘U] Isted ydzz® d Odzlsd fd c
Us= 4r'Us a8 40U, 417
f sz yd &3 ¥ ists Bl dzk :

n-n = Lllljas [U,(0, +U,,)sin*V + U, (U, +U,)cosV ° | 112

° sinV cod/ (U +U,) U, + (U - U,)Uis)]
RL Wottdszdzr (4. 120 dzled{fmdfiasd] lsudsosy dzCvts lswO fiyls
SCOLT 90jls odzdw dzd 4 OjdED deQicdetAzdz I Bl t o S Iz
fesf steyd sdzOdz! dzgz® f totsdsl o fipayd dzdsis)iclsty dif (dka
UsdUunftedmizlsisokzjls Istsd Sts o Mok d do
[ OfMfdssistedds o COudMmisej YoddjteO o dzdWc
cdteOydd dz0 OL ddgixls {diagvftdstfi YCuzdhyls 4 N J cHsdzw

Cted fls Oczdn®? C (LB UHMO 4. 5)

(4.10
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OCIsdoe dzsfilsd tind fls@daditdse , tc AffHn BOIsted o Ols ! MW
d sflsdud M¢ T dOC I8 dsasdets fiylgSfied] fgisTogiad @zfiso © dz
ftcj Hls Oppdevde: s 2 fOCIsdyj MSd2 ddzisj tej f.

stetsdzj] OigEEE Oy | dz dus@htsj dzd v f dzts T § 5 ls
e jflste Jjets wOMftesMisteOdz) daff d§f B8EHBUWDIs JsdzjsHY
CtedMisOdzdztse Mj Bj2Mssa ©® &OdeOMdlsO 1 dr
ftescdetsL dotso Odzd W d ¢ ds [ 1§ s dizt) @8 ay f dzC 6 & i) s O dzdzO

[z HoGHdAmERWEHEO | Hj dz2 oMY IsddsEazdo
o j &zd yddz otOh jdedv f dhisdnFdm®) sy ls tdfAsCdis Adafde" CR
ftod d3j toj SUBIEDHIs O dzdzO

5 1. { Qi jdls desc s oft@mCdisfiyls s dzv to L0
MistezC skztodz 3 H Odedzr o

gkzh jMmsokjls oL &3ty datsfyls o ydmdzj dedw t
dMfsdz L v flstezSsktodzks &BsHjd' HOdESEE ¢
fsdvtedL zj dsflsw s lHjd d 7 dodse. | &zOy
shdztso OdzO dzO0 tcOL 9 d Is Jg87¢388k t H Qc O g B dzH D jizie
4l OH @IS t O &3O ls tc e ® jHeHnvdz date@d v didizts 1§ ts f
f tsdzv to dfg OjyEE das € Gtz MIEQ&EOIStelzC sz tats 2y jSote@td®
L dzj 2991t d MY W W3R f ¢ OL Odzq , Yylsts Hdzv ¢
ObBRdkts? MistekSlsktes?2 d dLo jmisds? OBmtsds s
f Ot ORIl s’ HIChESs J afdzs pizv  wwOMUJ Istse B3 OB H 5
Br 2@ ftoj H dztsy j dz@inOpitAets 968 O Bd3@zY 6Oy 50O
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d MY sdz' LhiAsstddAgws 2 tc dzOW 35 H | dgf sEtcd figls O gztiz© f (
Ots®Bse, OddLtlktsfd j §O0LO®Rste’ Olstskd
fto] esddzj dzd¥ ftod HOdzdzets?2 Hdzd dzj o tsdzdz

fsdytedL ) sl ) Bt 8] F o wcse@id] &y dzs  ©0
f tod dzts dsdz dzd v,y dQlzids @SIQih jodgdded § dzsE sMisd § &

Il sdvwtedL 2] dssfls Ol tsd3ts o , d sdzts o , d3ts dzj
Yyomlsdy ftedsBtcj IsOlseo HY tzis tzk tzf 2JOTES tgs dzis s dzj
e =(E, 5.1)

(it dzj € Istots dzcdzOW  ff Is s e fef j dis UL fiezlinde® 6 to zOY o j dzq
I s edL ] gsmls! gsdj S kd  Boyds fieds
s &zO bz Li ff t& ) 1) 1486 | 88, 139]
n-1m _4 . (5.2)

CHNT Mtej Hded2 § 5C OL Ols it dztf Medptstitsls daV stz i ks olz
BOMMOY sdv todL kj dsts ) B4 = 6i9R2xj BPhby dzj € b dz/udf izt
DotsCGOHIets

) odB dzd y j dedes f sdzv ted L b j sy lapd iy dedlezj € €2
fsdvtedLzj sflsj2 McPiPodvs hdi jj dodss

52.sted Mis'Ofgzidalzj 2 Miso © dzOdzc OMdIs ©

razv dLrkeyjddy MmevwiLd sflsduimnédns Mot
HOdzdzr &3 X 4 dzOIsj dz! dzts tOMMdZOIstcd 9 Ols Ctolzt
v OC d d3d Ctod Mis ©dzdzO dzd W dzw B Is fyw Cted Mls O dz
o’ tcOh j desdodipts oz ddzj 8 Is MrotsHdzzs MlstelzCIskz

I SHsdZOYOdz! dgd € 53 My &3 2 Mlse O Cted Mis O
M B 2 Mso s IGeERIGMJISO" o @2V j sy € Odz' ydj
HaGaGe 01y, ofjtoar j o tOh jdadz" 2 [ ddzdzj2d. d1 3
teJLEzdz OISO tof dzlsG j datsmistclz ¢ 1dAe ¢ dats ctets] frydp 6 ik
ftc. t8L.Z=1[28. 1JjtmMdzOBjo0shd2 ddzsj tej f
ZzOdzc OMdIsO or Lo 0Odz ftedmMeh ddd dd3 Ekdzd ¢ Odz
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zOL § tedz" n d dz¢ d3[BQld Myl fdsdizy k40l d ~ 2§ telzc d
4 4L B4 dzj CB4dd Wijdh§ddjnH dzdrj dzts tseiB dz@Btelz y § dzts,
BOcdzdIsdzr d©3d COldtsdzOdzd fHtod dzedL Cdnma Isd &3 4
[1421146]. 1 dzOMmlsswh j | otej 3w MmMddalsj L dtetse Odets
ZzOdzc OMdIs©, yYyoMmls: dL dzedr or tcOhgjddsOds ad3jolsg
YSrtcOdz INCEEsRdzj Hdzd ] HIMwWwisddzi sdw o JjHEIsH
dsor n CtedMmMlsOdzdzse MJ 3 2 Mlsea © dzOde OfMdIs O,
Mo 2 Mise .
it sMmls CtodMmMlsOdzdzses Mmj dizgj 2 Mlso © dzO«
[fdh jd&3 tesMmils CtodMmlsOdzdzse M §RITEHIZESH] dz
LTZG, Hdzv Ctsltster 7 ftesotsHddzdm' dL d3j toj ded W
lteLtcOyYydz” 2 dci@86ted e @igdd <001 >, H (
BOMMts?2 255 cEPHsdcE dOh 48 HL 43 B, MbH]t
sy ndtd3j sted yd MS scts NfifSiimls Gesd,j teb, O@Afs M WdgC
o' swedoOdedw d 3% ftsMmdzj BECBdyYyOddw tLOMh
P2 d3d3/ y, i04DOhgefitdikd da sC s OV ftse j ton datsmls
~ntstcsh s tOLoadlsr 3d cGteOdw d&3d (110) , zO0 W
CGtcOdz LIGIWIg)dzWw jIsw Ise jtoH" T dcOfiplddGiSiBgs 1
LagTasGasO0s,  JGets Mot2fMmlse®© wWeodvwelsmw f teisd
CtcO2dzgdr ydzj detseo W HO. dbSEMmMlsdyimMedy d
LTGSts § d i Ot47]. o
I 7 1cOh do Odzd j LZG S thiflstOmsadtOy H O dzts iy ![148f) dztdsGks
LasGasZrOy ( dzj 5B - tSH d d3r 2 Codi3f sdzj dzls H dzw W tsts
Iso j tHBGE B teddddshlssitp'©) d dz$ s dzG e lz ¢+ dzls dzts d 4o
f sdzlz yJ dz' B3 IStSH 53 YBRrtcOdzr ME tsG 5. RL Iz-
CtedmMia@dgddff Iso jtcHisets tcOMlso stcO IlipdSHBCD O
LasGasZrOu ff totsH | s dzmistcJtetso Odzts  C tsde@ tolz 4 dzls dz' 2
f dizOo dzj dzd v Is 9 | tda:6aSK;, tc Kfijdstd StftcOL odts dzd dzts o ' e
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s Mls Q&dd sGaSips014 Bs dets € te d fyls O dzdz” HisMIs Ols sy dzts
I'meOh do Oded § s fig tin"diz)s TpAs0 @i teizthd tspfdiAS GS.

Il Isjnr Y4 Emzsedwrs Brdzd o' tcOh jdzr f tofs
LTZG [149].

t d dzlsGj desmistezS Isztedzr 2 OdzOdzdL S ted Mls O dzd
1 CMY jted d3d dzlsOdzr dzr d3 H Odzdz' o3, dL d3j toJ @xiordd3
Diffraction) 7 H o EO@BP-wcjds 3¢ ElB0 s B IstczC Isktedz” § t6OTm
fts §tesABT®REMEILd ff zB dzd Jid% O 153p [ dzv  dzj €
MsjHddzj ded 2 dzi 5B - fHC]AdE" J tc Qufiplayj Ististh Is dinsitc 2 € Is
o L W Is[148,0154 158]

dlstczClskztc® CtedMmMlsOdzdzse fj d&3j 2 Milsoe C

J MlstczC Iskztej Cted Mis Odzdzts o Md &3d 2 Mlse O
fsdzdt Hictse, k¢ O¢ s@8Ddzdf t&d Wi df 99C jMdaivis r te §
~nOtcOCIsjtedL z8 Ismw 1 @L tedftifc W 3 BB ¢ OL Odz0
zOdze OMmdsltdlz f dzr 2 @ C Olsdesdasds ey yydes dkz30L ™ o
A Bdyj M2 Wttedzdzj ) Ctkzy jdz atsjdz' & Ol
s Obdtdz o afftetOfdfuschizfs rdes jo diEE ISfQiite M ud dzd d
sMd 2 Mdddsi stedd. JaROETEHIbM" sa JEHIHELEO! HiG
COddz o difassLigfjylsftdO2Htcj dzO Istets?2 dzgs?2 tsfd

{fiOydd, sfdmreoshdj Mmdddjlsteds &t
MH ]ty Ols- ot Bo " st Issdzse Hts dzi HOo dzj 6 5
OCIsdodesmisd Isdr Ctedfmils OdzdSd 166]flsO HO @EAs-
MistczC lskztedzs?2 GMdatso 52 HdzW o tsL dgd € dztso j dad W
ZOdze OMdIs O MY a dzOWds fogzr | 5B tc O dzadzs @ dzd Y dztsds ¢
dizdisdtelze h dj Istcts 2 dzlz & o d dzlsits 0 Igts tc AP bzte @)Y «
Wstcdzdtelze Isfpw CsdW JektcOydd yg tej H dzf € @fl€dsstais
fsLddqddO&d@dztee tsBh j2g § tosdopd dze® dJj §tcOo Lz
f M oHthd Wisd@dz sd .3 ik ®dpmdzsfipls 2 ) 5B EZMdzts 9 &
ndBdud M&d tOL dzd yde" 3 ObsBOR], &BIxHEZ §
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qdzHzydtetse Odzdats j , dzOfteddsjte, §OHOs N j2 i
o0 jdzd¥ jj fosmMSsmisd fodvedL Oydd.
(0)

L uBtkS kO € tod o, OokHBByEOY dqL yjtej H

9 .

i Jtco Bats sl 3a@F § € tolzf dz'la(3e)$; O lsodits dpr Is Glisjsiside Gnidzt
GaQ] dfils 2Is t6 01GaIHO], [ (

BpdH oHEUERDO OHBEC O Gadko ¢ 8N d3d o j tch d dzdzegf C s O
pdH oHERO fgdER ] l5tc ©Ba0H G affls[2Is tc O GaBi®yd. [ (

(Ga)3f
(Ga)3f

(Ga)3f & (03)6g

(Ga)3f

tdm. shdd.deckzteoydy dfi OGlgugeé BwigBHdd~ W yd 2 ¢«
stcjrL OntsH Az MY d tcOdz' LaghaSiQed Mk O dzdj © dzP dz€ B g th B & dac
Ga(la).

5.3. RMMdjHse Odedj BYduiMSdn Mmots2fise ¢

tOB sls, f smowh j dzdzr ~ dmfmdzj H 59 O diEfss O dzdzt
Mjdj2Mlse O, ZORZEORGEO J2 MoewLd Mt Mk L
ljwer j dfmfdz Hise Odzd ™ Istsffddsciuy Anzdgtso |, fr) o o5 dirflsy
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fsCOLOIj dzj 2 o dzsclzdzy dgdw tsB' C datso § dzdzts 2«
N d Ne) , Ho Iz§ tzq Wnts=gapi n,) d EkHJjd dzsets 9 tcOf
fsdvtcdL Oydd Htod ©OmMftesMmMistceOdzj dzdd Moyj Is(
ftcdoe jHjadr140p O IsOC Y J [3B|YId MEHE L koyj dets dL
S 0L0Oljd?2 ¢t dsdd] dagTaGaellfpls O.d@pO] it
Emdzse d2 o' tc @62 463]¢etf ' OL Odzs tWOL dzdydj o fr
CtedMmMlsOdzdzso dZzOdzc OMdIsO d d&OdE OIsOIsO f tod |
tdLlzdz O L & MitePwzdzOr MmJj di3j 2 Mlso © dzOdz
[42, 14, 164 169] O dL d3j teg dzd J o tcON j dzd W i dzts
tcOMf tesMistcOdzj dzdd Mo JIsO o O tcOo dzj dzd ¢,
sf dmMoiEe. v WL ! flkdyudMis?2 OCIkdodtsmisd € tc
dr MbteczClsikztes?2 @BIBMIPEOE E/Fo OJ sfqw o

1 smMEdz C 2 Moz € Isikzldas ¢ s oyl fjdsizPRetmgbnsep @20 € s ¢
md &3z Istc d © d MmAatH | smtse j dzgdesMisd Mistets
tcOL dzdyder = WdLdyjmE&das MmMos2Mmlse, dima SHW
MsMlsOe © CtedfMils Odzdzts o .

J ZOMsts®s j 2  Btzo j H § 60 Os@lg dak jO?2 nff w;jidozts
ZHj dz alds@Msj dedw f dzs € sMyls ), H devdzw i@ L @d)d dr ¢
Md &3d 2 Mise O. rdPdzc @AHEPIsse MY sdz! L 59 Odz'

M B 2Mses OL@OZEOBR( HFOREO®| MBHG Jd fifls®@dzdzse (
CteOfmdz" 3) dLojMmlsdyr d (rishOL GfsJ aizef O Y jtedzddjts
fsdzw tcd L Oy ¢,q42, 1é0j E6V169] HuZvIs r t6 jsds d3d u 4 dz L
Ctod Mis Odzdzts 0}, [dadideplmig, datsdzj d L o j M isldas j(~¢ 1 Gz y dzj
Cted Mmis Qapazelkzg €ly3ets, nedz d L o § fls da'f S dgefidiyls (1dzgASH
1561158]}, d No, Ne dad d L o J Misde" ( Slsd3d WJ dg" el dizd jd3) J.
dZzOMmils sw h R deiif@iiiEs)j1,76].



s OB dzdyOmbssdz, Lzjd3" j o

sB L d&zOyJ dzd v

128

B EPE o Ot d@ B0 arh

utsfls 0o | [BBSL dzOyj dusMis O | [BSL dzOYj &
r

RL o j fmdsreafy,[42, 140, 167169] b2d Lnj?;‘]etfg%zml{; . gng'zdm
LagGaf;SiOM LGS La3Ta0_25Ga5_25Sio_5Ol4 LTGS
LasGasGeOi4 LGG LasTag 25Zr 0.5Gas 2014 | LTZG
Cag,GazG&,Ol4 CGG LasZr o_5Ga5Sio_5ol4 LZGS
SKRGaGe014 SGG J.dno,nedzjy dL o j Mls dzr
LagNbp sGas 5014 LNG LagGasZrOq4 LGZr
LagTay sGas 5014 LTG La3Ga5TiO]_4 LGTi

. : LazGaSnOy4 LGSn

RL o J AplGARI66] no, nete O MMy Lay 8sSI.12T 80.56585.44014 LSITG
CasTaGaS i2014 CTGS LagSnGa_lAI 1.9014 LSnGAI
CasNbG&aShOy4 CNGS Nd3GasSiOy4 NGS
SrgTaG%Slgol4 STGS BagTaG@SbO]A BTGS
SiENbG&SLO14 SNGS BasGaGe0q4 BGG
5.3.1. t(0OfMyjls (sC0LOjd?2 {tjdsddjdd"

B sBHBABR dBsdzj ¢ &z dzv tc dzts 2
RMY sdz L 2w
dL

dme tsHW

TOLOCIsjtedL 2 j kW

GHMIT oi3ts dzv tc dzO W

HisMisdy § ded v

Cj¥woSydq
stk S Is Iz to dzt®m Ne, 1

Mtk BE.ztotlzr M Bdzts?2 toj W o C
Bsdzj Cdzvtedets?2 t6j WteOS yd |
Rs.3 (s 2 1)/(ns 2 # 2)(M/D), (5.3)

BO I A dasis"dgRffigp X, OL Ols j dzd § t6

1§ dzd R eO 3§ v § b g dz . s

(hd

G HNj= (N +ng) / 2.

tSH dats 2
B dzj § k& dr

- 3M

TOKLOSIsjtedmlsdS 52

o' yd mdzv j 3OV
nz-1 3

Ctod fMls Odzdz

{5 ¥tedkdj

Uf”m:4'NADn2+2:4'NAR'”“
l sdvtedL 2 j dstsfls? 3 sB T Ydzts dL d3g

1§ dzd \Dodgisizy dzts SY 6 HJ dzdls!
D = M/(NaV),

G H\j=acsin(/3)itsBi j d§ !

1 [86] ftoj HdzsY j dz oBj IstsH

MsflsOo O ojhjflse® M

(5.4)

L dz@¢ tff Btc @ dgjols
(5.5)
wud ?¢d.
OMyjlso0 d&sdzj Sk
Fyjlstsds ROtOCIsj O

dzj dsj dzls O to dzts 2
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OHHdIsdo dzsMmisd, MtsedzOMdzes S SlsStesdz ditsdzy ¢ &
e WteOGCyd?2 BGlsHjdz! dzF =« MstekzSIsktedzr = 4 HJdzd
«cOL pddz®@ S tej HJ dzj dzde’ j«iv WO teigl ozz0 dg'd s & OW
CtedMIsOdzdzO~ MJ d3d 2 Miso © ozGedzg OMYdSlsd dnfg v L ©
CdmdzstetsH O, Bts ) dats L Of d&@&rSIO, 9 dzO fotafdH:
3/2(Lay03)5/2(Ga05)(SIG,) , IRESHBIR 03 + 5/Rs003 + Rsioe-

it OMEC dZOHT 9 OVW dz2O cWitOGc A dzls™ € W tsig dfmplz
fsdzeydd3 mMdMmlsj dzz EZteOo dzj dzd 2 :

R.es = 3/R a0, + 5/Rsa0, + Rsio,

R.ce = 3/R a0, + 5/Rsa0, + Roeo,

Rune = 3/ Ra,0, t 11/4:\’Ga203 +1/4RNb205 (5.6)

Rt = 3/R 4,0, + 11/Rsa0, +1/4R1a,0,

Reee = 3Rcao + Rea,05 T4Rse0,

Rsee= 3Rsio + Rea,05 T4Rse0,
t WO YyhmdE gd MisOdzdztse MmJ B3d 2 Misea O dzOdze O ( Is
SISHJ dz' dgts HdzvW ©B' Cdztso | dztiets€ ©L G Is jdrpitsB ' § Wz
dmisj &3f EwBDo dajsdj23’ ( Sdzj dL o Misde" =, dets [
CcWicOed3) dzsso e 6 WicOS ydd daj O ESHOH sy te CH
o' ydmdzj dz@ ) Wigodsigifizy dz{ S5 Oded § a3 d2OW LR 2 d
[111]. R L mMd Misj d3" 6) Iz teeOroa] ifaf 2 dz" ( Stc j W tc OSSO d
La,O3, GayO3, Nb,Os, Ta,Os5, GeQ, H dzv  te OL dz" - Hdzd dz o ts dzdz.
ftcdo jHjdzr 29 IsOBd&z. 5.

[ dzw dzOr B H J dzd W tej WtcOC yd?2 Cted mls O
dzj dL o Msdan. dsde d di3fsdig? dzIsOS 5§ N4 ©OW)HzSY § dayf
CWitcOe i3] dzlstso € ,6) S thstswms tc p Y © BAOMW,0,, ZD,, TWBJ dz
SNG (lsOB2., B jWttOSydd or ydm®j dzm ff i & ds'tol
L dzO0 undddped] Y111]. 1 Odzj § ¥ 3) W tf wds dzH Do(dzedtc apndn’) |
15 StedmlsOmzzses. 1" ydmdzy dz20 HdMy Jtemdw f 6
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ntsJ i 1=K ay), (5.7)
G HKT € s dznls Qidels@is ©Cils j e Misd yd ME OVs dalwdzg adizbz" i 5 ¢
davtftcdojH]jdzr 39 OlsQefiitf .tsCHL Odz Hd MY j ehd 5
f 85C 0L Olsj dzj 2 ndfnteHj dirts it Cdigflevster = € tod fls O dzdzts o

508 dzd POt GBMudls Odzdzr j o ¥ tc O @St Is 6 & teads i)

©OL dzts%|t5{t¢sd3lmcﬁffr]fr]d30Is tqu’ts@fmlsB@&dg;st fllseo © d&zOdze O
Atstcdsz¢ 0. 436 0. 492 0. 546 0. 589 0. 633
CaO 7.63 7.56 7.51 7.46 7.45
SrO 9.22 9.13 9.07 9.01 8.99
BaO 12.22 12.13 12.07 12.01 12.0
ZrO, R,=12.15 R,=11.99 R,=11.88 R,=11.82 R,=11.77
Re=12.80 R.=12.63 R.=12.51 Re=12.44 R.=12.39
SiOo, R,=7.26 R,=7.21 R,=7.17 R,=7.15 R,=7.14
R.=7.36 R.=7.31 Re=7.27 Re=7.25 R.=7.23
Ga0Os R,=12.08 R,=11.93 R,=11.90 R,=11.83 R,=11.78
Re=12.53 R.=12.39 R.=12.33 R.=12.26 R.=12.24
La,O3 R,=31.28 R,=30.98 R, =30.65 R, =30.53 R,=30.43
Re=30.93 R.=30.62 R.=30.34 R.=30.23 R.=30.09
Nb,Osg R, =38.35 R,=37.52 R, =36.95 R,=36.72 R,=36.45
Re=42.99 R.=42.41 Re.=41.61 R.=41.29 R.=40.89
TapOs5 R,=39.15 R,=38.57 R,=38.19 R,=38.0 R,=37.75
Re=43.22 R.=42.41 R.=41.85 R.=41.63 R.=41.30
GeO R,=9.75 R,=9.64 R,=9.55 R,=9.52 R,=9.48
Re=9.92 R.=9.82 R.=9.74 Re=9.72 R.=9.67
Al>Os R,=10.71 R,=10.65 R,=10.60 R,=10.58 R, =10.56
Re=10.63 R.=10.56 Re=10.52 Re=10.49 R.=10.47
TiO» R,=13.21 R,=12.85 R,=12.61 R,=12.47 R,=12.36
Re=14.20 R.=13.83 R.=13.59 R.=13.44 R.=13.33
SnG R,=11.13 R,=10.96 R,=10.85 R,=10.78 R,=10.72
Re=11.74 R.=11.60 R.=11.50 R.=11.45 R.=11.40
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UOch1$OtCﬁﬂhudBCszr' Q61W¥¥dud4(ubf ) H
f5COL Olsj dzj 2 nitd j ldztskesdipiozcpy) H drdz S Sls 86 B)ls O
j®j2Mss O Ok OMndlsO
No Ne
A Bt gl K o BC B K o BL O
TGS 2 5846 0.1318 26521 0.1326
LTZG 2 6062 0.1341 26879 0.1351
LZGS 2 5289 0.1293 2 5856 0.1289
CTGS 21659 0.1245 22942 0.1321
CNGS 21370 0.1326 3 2980 0.1358
STGS 21378 0.1245 2 2561 0.1316
SNGS 21058 0.1318 3 2537 0.1348
LGZr 2 5347 0.1329 2.6046 0.1327
LGTi 26817 0.1453 27790 0.1451
LGSn 25384 0.1341 26163 0.1318
LSITG 26467 0.1351 27458 0.1375
LSnGAI 25582 0.1336 2.6108 0.1303
NGS 25130 0.1304 2 5581 0.1294
BTGS 23064 0.1198 2.4236 0.1270
BGG 22321 0.1205 22919 0.1184

o ( @) n, ( B)

2.00
1.95 \
LTZG
LTGS 1.95 LIZG
190 — LTGS

NGS
5 1.90
1.85 G \
1.80 \N s 1.85 STGS e

SNGS

e L MKM A MEM
0.5 0.6 0.7 0.8 0.5 0.6 0.7

tdm.3 HBOMmMydls OdzdzO" HdMmYf jemdy §8C0L0jdj2
dzj sB'" Cdztso j dzdets? (B) otdzdz Hdzw dzj S slstster o Cted MiIs O

t OfMmyudisodz  us®o Jiin@tegBdpisis/taln totg Hdzj Is3sd  { ts
ftoJ dzsdsdzy dedw § ted H ozd dzd o s dzdz' > = 0.58"
Cted mils O dzdz" H dzw Celss" m dadzd & Isimw L1 Sy
fsCOL O] dzv nf tc Fdrt®Odgde Oz todf Mmis ©dyeEl® dizdy  an." y
l dH dzts, yldss  ylitte jhij friflevd SBF yd HiscEwpinlso s h
L S¢MYJ eddy delsi®opdatz” dgtetso J Misd oW Bz dzd dz
mMtsslse j sMBGEzE WPV dzO-tsHJIsMw dzO H Odzdets?2  {f t
Ctod s OdzdzO, SHETGH BNGON, d id H alz@zO§ tc dHfiyleBp BEG® "
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BTGS , H dzw  nCots lsyftdy dgj dzts, Ists Bsy dzts ftetso j Mls
sHdz ftow dslze .

b 2Odzse d ydzze L O dmd dzstsmis! sy dets § Sigds te
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