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dzj dzd dzj 2 dzOw d B dzd L § Oogdes 26BX-D T lg@-BHIBA) dzlizC
(R=0.9951)s OC o dH dzs, an.Ogifidz®GMistizdy yd MdzO W | dz
difdzy Hizj &3 7 dBsdzj Skdz dL d3j dedud s ( YEBOSC N
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4 5 . Ir(r2 3.704) dzokR°=0.9946).
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(<50 dzd3) , 2O Y (Biids EHaeia® 6 zciis to d3dS\EsimO 3 H jl dad)”
B' dzd dMMdzj H so[@HEkj lsots HisOB lasjdzj 9 56 5 s to O dal
Ylsts H'M etsydzOw ftsHo dy detsis? 1 10k i &dhiE. © iz oz
f sdzd S ted fls O dzdzd UF ) %R B ts cozfsdpe® 0 31AFE@L 5 j B
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cjLEzZE SBEr A BT dzd EflsOdztse dzj dz'  sSH & d Y
2 . 4°A3P)0 d 2(4PPJA 10dzj € Iscst242P)@f 1 MR 1 G

14. voB82Mlso O dzddzj 2 dzr = OyYJ dztso
[ disj tOlkztcds 7 e Qaililsad o " » §g G G isGBa
dmMmdzy H Efij &3 HRdRdzf tzd © j H § dz o .IlslOB dgdepjo dzjldy
sdzd ¢ W j dzdedzj ddgodgd? dzr = Oyj dzse dzj dzOB dz¥ H
wWOLBer" J fitjnBHT, ddgs] lsHdaj fjdsids o dzdiaBs t
or Mol tslsj B j eOlskztedzgz Cted Mis Odzdzd yj MSlztsj !
Jhy dz st d M0OdzO. 1 4 Mdsslstew  dzO B tsdzd J
MtcOodzgj dzdd M Mtstslse jlsMlseakzs h d BB ¢ tsBRAZESG |
2P, 3AT 3P, 4A T 4P) |,  fjtern dOBdEHOjIlsMw &I
s &3 j cOIskzte® f dzOo dzj dzd O, sMtsB j dzdets H dzv

v OB d&zd yOOBO&Kj Ister WOLtsora fjtojrmtsHtse dhMmdzj HiEzj d
A | E T loHm T IoH

¢/ &l C/ Cry/| Cl S/
80.4 /19.1[81]
2A | 128.2 | 81.6/19.55[60]
80.3/19.0[82]
219.9 /29.8[83]
3A 178.2 | 218.9/31.5[84]
216.3 / 28.485]
353 /36.8[86] 308.7 / 1.286]
350 /35.9[87] | 308.2/1.87]

S5A | 2784 -

4A | 228.3

1 tod d&3d WO tatfty dzv te dzO T 301 fisQ ;B J 6Okt O d d&sdzv tedzOV
Ted Hpils j &3 j 6Ot O d HBsd"tedOw 1 ds.Odz § dw 1§ tsdzd o
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OyJ dig alzd yd dz" 1 dzls Odz! s dizd gl B deff O P dets ©
sls udmdzO Mty tersitdsd' = GYtfdaisy Md dsd ez Is W
oqHs= (17.122N2.1)+ (27.5N0.6) S 1 3 / oF8=299284(tc ) Iz BYIE)

v OB dzd yQlelslodd' § d d M HediyfiogIydiafj dgp = dzd dzaj 2 de" = Oy c

C dzls Oz
nA | b &3 j Ot f dzO o doHdzd| R Mls 5y
Cry/ d3tsd
328i 398 76 N 2 [88]
298.15 71N4 [89]
2631 343 72.5 K [90]
2 0 2707 353 72.5 N [91]
2937 331 72.3 N [92]
327 72.8 [93]
333 71.7 [94]
39671 421 98 N 2 [95]
35371 432 101.0 N [96]
3537 399 94.3 [97]
36 4237 488 94.5 [98]
3407 360 98.8 N [99]
3397 399 97.6 N [100]
320- 355 97.9 N [101]
433- 483 132.7 N [102]
4337 493 128.9 [103]
40 3771 477 125 N [75]
3137 453 126.5 [94]
3861 472 126 N [104]
399- 430 125 N [101]
5 ¢ 443483 156.9 N [104]
495530 154 N5 [105]

J sOBdzdyy 1.5 ftedo jH,jds HOdzdz § 5
tOMlso SO kodkktsdkd d sfkdyjmSdj Met2ml
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L 56C| 2657275/ 285 ; ; [109]
2A | AI3[106] |\ v ¢ s ¢ i 324/336/350 | 23 | 70 | [110]
3A | 12[107] | yd S dzts{ 341/357/376 | 378/400/425 | 36 | 125 | [74]

B ] OpL § 418/ 446/ 475 | 481/ 512/ 552 226 [74]
A1 OI6[18] | o is| a75/5160111] | 565 /610112] | - | - | -
UGS s { 508/549/587 | 594/648/690 | 8 | - | [114]
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dz¢ d3q dzj yJ dzydd .
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tcOMis odfsdgjCnls o' Oy j dadzz® S tsdzj B Olsj dz! dzlzs i
fsdztsfy, ftodyj dd Hodddss skdss ' 2 «&OS fddH
4o Ctorfip CLjustdylsC tso sdzdzso " d3 dz3OC Md d3kz d3fB4l3 o
r dzwv tcOfmlso stetseo f tod o jdaQddr' s dujQjdzdy dgls jHddfyd olsdh

( f dzd dzw dzd dzj 2 dz" A sdzd ¢ W j dzd dzj dzts o fts
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Oy deso OB dzZE HOj Isw JdzOw COtelsd dzO. WO
Msd Hddzj Bzff Gz B5BHO Hts M ks d 9 dEDMlso SLOn
[114] 1Oo d i d @M R] J s BOSMHdBzd, Mssilse jilshmlis
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vOCyJ, COS d dad LW dzcidetr]jorg G d3distds Wi ¢ dac
dzdLhdj Oyjder, dzOWIsOdzddz d OdzlstcOyj dz, ¢
tcOMmlseo stetse d CtedMisOdzdzso € O 17,5y d dzls d dzdzw
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fts teOmMh dWtetsoaCj Ctodmlisb jziketf Q2 dfiply sk
Cted fls ©dzdz' o' Oh jdadz" § dL tOMmMlseoatstc® ¢
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9" tcOh jdgdzr » BBWOL ytso dgj Istfct®jigifddO & iz da' |
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sted Mis O tzgztzls Oy @O jo | Gt dztizg| @ odsdS d
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s OC 3 IsG B QU j dzls Odajj ds([@zj dz § tod  dz®o dajjd
dzj o 5L 3] det©O N d o Oz fiyIs O dzdzts o di86]. k@Bf @ a ¢
JHddzMlse jdgdz" @3 HEsMiskzf dr 5 My s f sSdz
MOdzlsd di3j stctso segts dBROMh IsOBO WwWodzw j Isfyw tetsl
Eidzsodwirn 1 Aauv d WsttddO CtedmisOdzdztse ff j dzls
[163,164] YOfmls dgts figiits{ , ZMls Odats 9 dzj dats dzO dzd y d
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dilstelz ¢ ISSAdafCn Is O dzdztizp 2 @B yd defsef s cOlskzteds §
CtedMmils Odzdzd y4 M¢ thdp d fplds@dsdptsiad f d Mmdzd Hizj d3" -
ftcdojHjd © IsOBdzdyd 1. 6.

5 OB &ZdYO6. [ dlsj Ol utdd tg O dijSlgef@ilsae dedzd y j f) Sds 2 H dadsd
Bsdzjlgddiaz 2d ° Oyj dese ftod StsddOlsdy & Isj & j Ol

nA I q 1 tc a, b, C, U, b, J, Z Vo, D, |hoos| In,
G el i i Gted Gtc® CtcO id o le/H |
2A |[166]|P2:/al 8.235| 6.003| 8.658 90 122.92 90 2(359.281{1.183( 7.3| -
[167] 8.010| 5.884 | 8.536 90 123.45 90 335.673(1.268| 7.1 6.7
[168] 8.212§5.9721 8.6745( 90 (123.388 90 355.282[1.198( 7.2 6.5
[169] 8.03445.8899 8.565 90 123.59 90 337.648[1.261| 7.1| 6.5
[170] 8.256| 5.983| 8.677 90 ([122.72¢9 90 360.559(1.181( 7.3 6.7
3A |[171]|P2:/4] 8.562| 6.038]|11.184 90 124.70 90 2| 475.35(1.245|9.21 9.1
[172] 8.561| 6.036(11.163] 90 124.70 90 474.245(1.248( 9.2 -
[173] 8.55216.015¢11.172( 90.00 (124.594 90.00 473.168[1.250( 9.2 9.0
[174] 5.930| 7.560( 13.170[ 79.80( 86.80| 90.10 580.144{1.305(12.911.7
A [175] Pp 6.056| 7.837|13.010( 77.127( 72.118| 85.792 | 2 1572.968/1.323|12.1j11.4
[14] 7.98(2]6.14(2]13.57(4[101.3(5[113.2(5] 87.5(5) | |598.863[1.266|12.2/11.6
[157] 7.900] 6.030( 13.530( 100.30f 113.20| 86.30 582.85(1.301(12.311.5
[176] 5.959| 7.596(15.609¢ 81.25| 86.56 89.8 697.069(1.35(15.413.8
[157] 6.060| 7.900( 16.010( 112.60( 101.90| 85.80 692.384{1.33514.514.1
[175] P 6.275|7.713¢ 14.442| 76.752| 88.011| 84.524 5 677.335(1.36514.1{13.9
[177]| P | 6.265| 7.786| 14.51176.65(2|87.50(2] 84.61(2)| ~ | 685.488|1.34914.114.0
5A |[178] 6.266| 7.775| 14.530| 76.475| 87.682| 84.684 685.155(1.34914.1{13.8
[179] 7.93(2]6.14(2]16.03(5| 101.9| 112.6 | 85.8 705.068|1.31114.514.1

) 5 dzq ORiE g% W G a3
[180)[ P/ [6.1239 8.078] 15.134] 80.802[76.71(2] 86.04(2)[ 2 | 718.836[1.28914.613.9
498P.|

[181)/| Pp/ |6.27497.8882414.7099 76.014| 87.233| 84.996 | 2 | 703.53 (1.31414.3 -
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sO0B @A [ dlsjtcOlsktedy j MojHjddY & §OLO®R scOR
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W s o

Sdzd ¢ W j ded dzj dats ®
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1 te. b, i b, ¢t D, ¢&/| i
Z C, i 2, G 1 hoo1, i
[ tsda. 8.120 90.00 431.771
[204] | 295 P 2/a 5.640 95.40 1.170 9.1
2 9.470 90.00 9.4
[ t5dz. 8.10 90.0 433.03
[184] | 295 P 2/a 5.630 95.1 1.1823 9.1
op 2 9.510 90.0 9.5
[ tsda. 7.77(2) 90 407.701
[205] | 20 Pa 5.57(1) 93.7 1.337 9.3
2 9.44(2) 90 9.4
[ tsda. 7.8441 90.0 412.269
[206] | 100 P 2/a 5.5793 94.081 1.242 9.3
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2 13.613(6) 90.0 13.6
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Cp 11.0451(9) | 92.3329(11) 1.281
8 13.5426(11) 89.9982(11)]  13.5
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1 tod d3j "y @eled te O )y J dsdafst dzts f) CtasCrfrishptistsey wiafizg §i34 2 fndets RS €0G)s j 2
(h001—frjs|an datsts dztst€ jd» j)Is € d

-H dzf tod o jWH jj dedf dzts ts BftoGDa @8 jinldstectizel dstizltcdsj y J telldm =ds10& ] dzj
f st walHEd fls O dzdzts ¢ & @ WeHinalf &Sty des jdag Is. © B3 d

s O% d H,dfiste o ts5 d30dz0 ldsdp=ty | tc @ ©Eadzi F j H d daf digf s Is
SHdslsd ] tzhls Oddfisjchg BDiE OS Is ) ¢ d fgts dzs S dzd oz
f otsfls tc O dzfy bodz jf BRUBMH o b d3ts dzj € LodzQiEddj dzle Qutg d2t€ 2
) sHEREEEC BR y yd)sksip | is @B i @ O i) s s d
dboefted HilEBA] dL i3] deff @A B¢ If &Y tstc Y das did dizj
dBts dzj O(& tEists dzj SfipslzO § o O dntizfy de(te d )z HAYS) O o d fyd dst
f dzts Is dzs g & 6 s sty of M 2B dzp Wls to bz € dgtzdzjj S drdaizj dzv j
dzj dzd dAlc 2 gtz H2E) S

28 r/'cMm

24 11,28

20 -

41,24
16

12+
11,20

gl u

@E0C- RL oBj djHiedd dBs dzj Sl dirOtc O & b s P ls Yo dzts Is dz

tdik
Ctod Mls O©dzdztizg 2idzdne W | ded (9 defy dtslys d)figiafOdzd dz$ deday

36



tOMmMd3ts I ed og M ls O oddYe dpdfly 4211 - J BO I e BHE U
s tc iz CClstdroficin s enézadg O € to d fls Gxifdizj 2 @y dz& & d Mls O 0
dzd dzj 2 tiztiz§ ¢ W j daff tezjj widiple Ofp stz th) s =[H1SC o d © O dzjf dils ¢
Istc OdzMmdzw Yy d sdzdzets 2 ) d dzdss zis ) dztstp @itdsQizizdz j =t odz’ -+
(00D (e MEBAB D). s § dzs™$ sMls d3ts dgfs CHllgjdfpEdz! € 5 dz
fsH ke dzHd Bidgw: fed § toj Hj tzB)s | 7@ dndzd &) dzd *
(ted Mz 8d$,¢9. s O¢C d CtedMls Odzdzr  diztp tizic 3 dz"dsHOMAD ) £
Bsdzj S 2dzr EEPOtsd Pdamdats Vi C ke dzsds ¢ &OH
( OdzG dz. ¢ hamgler)ic d g bk & ) .

(a)

.&WX "

. (()()I)

)(H)

f
,.f

N 13””

NN OON ONLTE

o o SP

6P

t dMdss sEdhbEOddd yj MS O MistkClsbtO o sksdm®
sj &Y j joOkdBEB | dzj d5j dzls Oois dff Es VO diE dzO  {f idAfstys jsg
MlstekClkzter # QDRI jdzd 2O &O 1§ &Rl sigkoy (o
Cod s QzOD L @Epfiidzd 2 ssthmdsdd & kddss dj ¢
I sddydj Gl Oyjdss, &sdjbkd ¢Eels
Csdzl StedRONE j &ZOdd ydY o O Olsj dz dzr & MlsG o J

ChmeowtrL jJ2 d&jJyxHE Wjdaddzt dzr &3 ctelzf §j@zddv.d3, &

37



CsdgdzOls dzts?2 Isj B j cObktej Wjdedd dF j ctokzf
Hioke Gldshdlsjd &t HEkzdcO, d&s o yYj d&sd
1.11, o). lted dedLCdr lsj s jtcOlskteOn dds.
o dzd L S tsfd B |sftezfaydzl 4 slcterkS &z ls O &zd yO 1. 7
Bsdzj Ckbdr §jjMmsOjls Brls! fdsmSis2 d |
Wjdeddz def 5 cCokf§ Okd HEMEIAEOs s L dzOYj dac

¢ dzOdzd L S ted Mls Odzdzd alj 'S wpad chydsiita) dgdRdefieday o
ftod dedL Cqrn IsfjdstisiHisats kOl ¢ | dzs RTE 8 S O |
Ok ) §tddhstl dset i) jdgGldited 4101 0 dzls
HjlsOd des BBsdzj Ckdzv tedz j )l Cdpjzae iy sijts ¢
fsdzzuj dedz’ &7 L CMmfjteddsi delsOadz dzg' 7 H Odgdz R
BsHdWdEOyYydd HOdzdzr » MsjHddzj dzd?2 dHJ dzlsd
o j dzd ud ded § d3j wzslOfedgB2 4 wzjd3? ¢ d .

RMMmdzj H vadfgdecfigdw o dzj " dzj 65 HOo dzj dzgdw  dzO
MistekClkter dddzj 2 dz & ©dzd ¢ s jfdakk) tdsd b s
ftcj HMls@o dij QRESE ) Mdsdzts 0 dzj dz® dzd dzj 2 dzOW L Oo
CtodmlsOdzdzse d dssHbEdY ofMjMsttesdadzj €5 My
Widdd dF 5 Ctdzjy 1o RUHdzj ABEPES s ok ds)
f OteOdsj stetso | dzj d3j dels Otedets?2 wyj26d M ko jc
ftaf L Istsd3 Yo jHjdd] ¢ tdiéGRHEEUNYHJ ofiirihs
dmmdzj His Odzd W ftctseo sH d dzd Iy dzO f sdzd € tec
fstesh Cso 52 (o] dzls € j daty oGmSHEs 2 ) CHALL HsaGdaj dHofsle
fsojHjddY SwdmsOddss d&ddzj 2 dzisd d sdzd & )
HOo dzjfdefH Mis D &z dam PlZJ dzls Odz! dz" 2 ddelsjtej i,
f OtcOdj Istetso 1 dzj Bj dzlsOtedats? wyj26d Gtetsd
osdzdatsor 7 Wk yd2 MsmjHddr &sdj Skzd, vy
fter YStsots?2  teRBSSHJ I MOB' &3 MY smss
fskzftesosHddS o B Mot Mmiso .

sSOS¢ O orls -LdBdEphHSd) [21M]OMufjtsd  da

sj B3 Jj o @bl o jdits dzj § tsdf y joldhctise dzO@  dzj § dzts S OW
38



1.7.

RMMdzj Hise Odzd j
LOHOYJ 2

fts

Yz digg[ B H225),

syd d d
BOB d&zd yj 1.
Mo j Hj dad v

@™

i s

sSHdz@ Gt | HgSE | € 2z dzv tc dzte 2 € fipd| s Pdizdad L € 52
MmMeowL d-dn dBjdazdstiedfj S Edzw tcdzr d3 oL O d&3sH j 2 Ml
d dzOH B [ siow Gl dz o W uf Geddas| dytz@dicdfiaitsfojr ~
[217].

Mo 2 Mise
wis to dffn f o' dLird
zdlsj cOlsztcgz] 58 dzONe
Isd sted Isdud sz tc eBdzn f dniEteds
Cted Mls O dzck

g4t

) 5o j bR dzsMigazs2 s o O dS te Pipks® dzdrt d5jB t6 O L
ftso j o datsfyls dz' ¢
dElfvie | ©Pdzglzs o j ) dzts 2
fted dydy O g tdtaicH fiy @' [218]. ]
W Hc OB tS IS
Ctod Mls Odzdzts o

Sdzd ¢ 5 W j dAd U AR pts B dzO t6 Iz ¥ fs dev Rqsh

tc OB 5O M

s Oo Is S[RIORA (cd bk 8K 1 toj Hfjls Oo dzj dzdz’ j
Isd sted Isdyd M&dd

CtocOdzj 3 Hij bz & o
v OB dzd8yPd b j tOls kz tedz’ j

9

f 50 j ton dzts fls dats 2

5 ftsojteh dztsfls dats 2

d sdzdetsW, diggdaspdeds | f fosdi3sh! s Isjstejlsdyj M
o ] 59 j ton datsdgjstda®@q w?  d3r 3 / d
Fyniml [dils.
(100) (010) (110) (001)
- [219,220] 102 107 108 90
[221] 100.61 114.2 | 119.8i 141.8| 105.4i 115.7 81-96.5
[219,220] 100 115 108 81
3A [221] | 107.81 119.7 | 129.2i 150.6| 108.47 118.6 | 81.5i 96.9
[222] 65.6 91.2 - 52.8
[223] 88 117.5 90.3 75.7
A [219,220] 109 124 106 84
[224] | 145.47 171.3| 126.37 143.1| 132.5{ 151.9| 7271 83.3
[219,220] 107 130 113 82
[221] | 147.91 170.5| 132.87 150.5| 135.91 155.9| 707 82.7
oA [222] 76.8 102.4 75.2 49.6
[225] - 140 150 76
2P [219,220] 122 129 118 97
3P [219,220] 124 136 123 99
4P [219,220] 124 140 124 96
5P - - - - -
6P [219,220] 142 142 135 107

39



dMzdzkX- 1 t6j HMC OL Odzdz’ | 0o datse j fdzr j W se@ss
4 € md OR2ad dz

]  dzOdBtdjj tOddj? LOBsl] RSO igusjt
tOo dztso j Mdzs2 M BGdedsd OdelsfeOYj d20 ( tod Mz dzs S
BjscHs®R Obksddscts f(lsjdydOdd H&W e
fazsmEsmisy 2, ddii*hds fteshisrj ddHicChr,
led WO (w3fEdgse 1.1

{
m

t d flzdzBCt (lqur,tz:{q’ls@dz(dz((gv)v W s ts &30 thqfnlsagdzdzo Gd;lths)C
Hd OGtcOdzd3r [R2B[z W © ( B)

[OMMOtets [28L,224]td.MMdzj H 50 Odzd d O dodztids jsfy dzlf &
Cted Mmis Odiaftalzp 2 dzf ~ MOy § detgsn * 5 L ABY ouSHsWdipie"
f slsj dzy PNz d MM3 nd dztse " j R ) tizez) L 215 Is3] dey d
fd dzts o 5 GHEO “ G dzB Ltcds@ny Jf dsh Y tc ~ datsdgistdalsPd o ff 6]
Slsdesdlsj dz' dets M toj H d df Is Cifegr8) & O dgd A EEdf
st HY dzj dz@ L dzCindsiddzd~w 1 fdixjotg ctaf-2dztsy J dztlze f5 € g @
(hk) sls 0 \H@cdBFptid4 §f tcj HMIsOo dzj dz dL sBtcOy |
tcsMistser n Wetedd StodMmlsOdzdzse dzOW Is ©dzd dzO,
f toc d B dzd 1 Q ddedtxftc PO Is j dzy d O dzts o 9 n SWMPh 3j4¢ s

(General Utility Lattice Program)221,224] ¢ IstsdIls L Od3d sd s |, 1
40



OS] HiMlsOo dzj dz7 t©OMUjlsde | tOg dzs® j 5@
col YsttdtdNsOdesL slsste’ & d&jjls dj Mist
(001) (s d ) L 1128 S

(112) {111)

{11} (001) {101) (171 (001}
021)
3 5 o (111) ‘
c e ez (om —
{117} 1) 317 - 5 {110) L
(107) ‘ ’{20;) (107) Gt (110)
5A

{001} {010}

101
(010} {112} (101}

(0“) (1) {011} (111

{170}

. (m.
5A

t dMzbAs Ll Oo dztso j fdz j (SJthIZ) d to t&fplsftipls" @gdz dgped
Oyd dzsws OMMydls ©dedz’ J UnF df hdz Js@idz dzvtste drdzy i lisp deted:
6] &ZOS fEijd j 2

v stedsdud Médd d MY Jjteddizd delsOdz! dg' § d
ZOW s Odzd dz0 d Odzls tc Ot GaBB jif teecfjr ) 20 B T
[226]. p o Istster My dedis2 s Pt j Is d y Jsfj TSde] Wiy CrisORot
1] joHtsC O o Myjlboddd f Isjttedj?2 jtcjn
o W L Odzdz’ df227h ) W@ dgts s tstejlsdyuj MStsets f to,
Wstedgr € B EEDHAASCO) , O shdtse Odzdd o' f ¢
tesMistse ™ = dMmMmdzj H 50 Odzd X M Y jtetg dHd)jlscle Qizyy- delz™ J
Cted s Ochpolzh 7 dL ttOMsotsttses d  Otttse
(edmzUAk B ) .

] ©wOHBBB' &z d Migazjteittsipld Cted s Odzdztso
SO HJ dad W qL f Otletso t52 WoLr . [ 5Hj dzd
dzdL CSsddeH J S de" » cteOdzj 2 BOlsdsRzdasc fsts dpddjdzists
Eyj lstfdstsBteOy j dzd 2 s5fOY H j dedz R Ctod fls Oz
¢ Odzdtelze M j2 ezl € ts g SSEfipR@as©) .
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(6)
t Mk dss- 07 womiyd gty sizs e dJ &Y K6 @dkdss d O
CCMY jtod o3 drigsQedt soirisic d d  : We d Q. dEdEve  H o d H)zd OM s
Ho d N &zO:i §f O@W) dzOW kOsk@EdOY s O &z & dzts ¢ D
O dzls

(110) iR,
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1

(010) || {o1)
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gzﬁggidzoc;-mssm@“dzq; (0) d MmhisHj s ¢
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74

1 4 HOo dzts BN dzO© ftcj HiNIsOo dzj dzO tcOB tsls C
MlsOydsdzOtcdzs? Wistedsr o' Oh j dzdets 6 5 O Lls tsta @
BBts dzj € &z dzv tc dzts 2[228} d de@g§dELdO dzdzO W Wstcd3® Ctod

azz 4 BJs dz¢ OV f dzOMmlIs 6 tz3® d qd i Sistiddz 8 @ida i3S ts 2
(001) d BBCBo'’ e teOdgv s (110) d (
SsOC odHdsyrdL,l .sPE frdgls 0o dzj dzlz dz' s Ols T
f 50 j ton dzts ) ls dec@d % teiz] fpls @pfdzs @ dz' ° 2 Oty P detizo 7
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L Oz seztzd y O lyfips Mow L Odes ) ftsctej h desyls
Mddzkz L Odzsy j dede’ = o dad - . [sH &O YtezdH dfvdz’ thtc jHt
4t ydzw ctOdzi 2 f sdzkzyd dede | M (odsh s
9 4 dzd yd dzr dztsfffipdsedgr te:n L dzj e 2 S Btotej dzdtelze Is
Odzlstc Oy J dzO: dOdd3j dz' h dd3 L dzOyd dzd j d3 =~ Ot O
i G tcOdz (010) . [ dzw Is j lstc Oayff) 20 e df$ Jizdl
f tso j ton dats s dgtisds Istodejistindspdz ) k) ¢ tc O dayi telis] siHO@ dio
(100) , dzdsts ( BLO)r dqvls Qrdoadj\padz" £. tsdzd 6 s W
BsH,j &2 e 21O s OC Y| ftojHMS OLd o @usls j taigdods
1 dgjteedd Hdzv GctOded T 00 1)G tc O@AE 3O O fiy) ) Wi
tcQo detso j Mdzr | Wittd3 SCtwodmMlsOkksp fsashg? !
wo dzw ff lisfipw o dzj dzd j d3 § tsH 5B d ') ls € e ffidgipialzdd vpj ji
( Is OB dA|wdifEILL2).

(hy &4 dz' " J dd3d 4 smw e J H Jsddesddilsg c
1 CMY J ed d3d dzls Odz! dz" n dMmfimdzj Hs9 Odzad 2 f so
dmmdzy Hizj 3" = dzddaj 2 de" = Bsdzj Szdz dL 1 ) By
o fJj cifds, s dslds d3j Is d Is ! toW H tcOB S ls slsj yj Mmsej
ftso jterndesMmisdz" = Mo 2 Mlsen Jdig sy} ) G o3| G P ¥
tdeddHjttO d . e valzSdidros  dfjmm@zzd o i
ftso jterndesfisdz" = Moets2Mmlse dzj Slsstc’ = Bted
ZOW sOdzd 20 d OdzlstcOyj dzO, MmMmr dz¢ d [220] 1 Bis s
ftsoBH Iz s datsce@VdIdAsuRfizlts © j Is fpv |, 5B louElz’ - tsiddg o
sy4 dz f zOMmisd ydz ; sy todf nbibdisifls d BisE® |j 1
or swgegdo O Isfmw ) Is 5 dz$ Iz © dzy dzls Iz d, 5B
tcOL tclzh O Isfw i sfdzj syj dfdH 5 B B 6z0 0 &6~ ).d Iz HBC
ftedmizlsmMis®@@ffdzdy jBJ dzL s5dzO ddzd ¢ J ff s OdzO,
dzO W Is O dzd dzts d3, G dzoB j L il Otadf)] C Slststes?2 o
Bk tedMisOdzdzr BCOLT 908 IsMw Stekf Sddid d
fted tlsdtsmdlsj dz' dzts dzj B tsdz! héeR29]. §f toj H J dz' dzts >
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[ dzv Jwowd"  segj &5 dath ) Is dzts 2 Ldzj ecdd
dMfsdz L 59 Odz 3 Is steio ORI OMb j f dijsded]j jd d3d3ts dats
fdzsms smisd [289 OF tzs M dzj dzdzO% 1sOC f L MEBNISE
9 BHJ ( dzOC Isd o dzOW Mtcj HO) , Mo sB tsH dzZOW
5 0OL OdzOM! tHddRZOS a2 60 dABdRsdis OfjlRa st
(BHOY j dgs ~dBJU) MEBBE Mistetsj dzd® d Mt
@ZOd g dz' h jj L dzOuj dad j d3j W R2eEts? 4 dzj tec dc

[ Mdzd tsfMls CtodMmlsOddass dd gEpdjnHss D e t
sfdetso Ols § dz! dlaslz v j dsBiy @' ffds @H f W o dzj ded W
Cted s Odzdzd L Oyd d L dz2Ouydlsj dz' dets s jstiyds'OF s
LMy jtod B3] dels Ocdz! dzr B8 IstelzH detsflsw &g dzOB dz¥
Bl sdsed]j 2 ,d MEjictdididse 52 § sWwawd) dzd)€ & 1fd
LCifjted B dzls Oz dz' 7 HOdzdzr 7 s stdhvOj la i
ts ) dzts o dzts o, 20 CdOmMMdujmMSdn ftej HMIsOo
Wz S sz Oyd sdzdzOV BtsH j 2 d teOmia30R8ddo O] k

1 ts dzdzts § dL d3sd dad dzd § flo 5B SH dats 2 1 dzjNgs G
IOtctsH T ABYRGete j HMIsOo dIs! o o dH

Gy = N5, (1.1)
GH-pL &3 dzj dedy 1 dejecdd | deBMO ftod Wistec

I dzdlsjttOlskzte] tBr ydets OdzOdzdL dslz j lsw
LOGBH" " @G, MR " sB) jEdds? § e | to- disMis
fMsfmilsOo dzw s h d 7 :

qG= Gpt+ G (1.2)
G H JGy p(V/Iq) palGs=B , Y, pei Ha dy zh OV fd &zO WVitgd i
sBl J BosHYN @sdzv todzr 2 tBS ijgs o jltc n dzts fyls dzO W
f dztsh @H ' GteOdzed MHAB2. j Isflse j dzdzts
1t GBKOL 59 OdiRd SLRAHIEHP tizelzfs & 1 dzts i) ls dz
JetcOsls tojh Qf hOC Beztky Bd " ddiilses O &OI
stceOdzd yj MSdr SCtodMmlsOdzdzso, HOdzdz | 5 ff ts¢
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COC ftcOo ddzts, slsmizlsMmlso ¥ Is. stesd] JIHe
2O dzd ytflg @3j Miso Q dafasB e tsth g to - detsMmls dz' A e ts2
dzd dzgj 2 dz" = MBftewy jdde = tStecOdzd ud MEdrm Bisc

RMMdzj Hisp Otz Y ] dedsfyls © f dzOMiIsd dzyOIlsr & ¢
Odzls 6 Oy j dzOOHOBBEDEN],D G s sde@ 2 tod o3 6y Odzlstc Oy
BtsH j dz SBicOLso Odzg " O f &ztsfif G)s Otkdz@ O wWz®OH 3
¥IdHGC 2 t@OamdslonddcdztsH j dzd BT dzO EkZ yls } dz@zj tf dsc
dzj Md3OyYdo O d@z3s?2 ctcOdzd d B YW OL desets ff 5
NYdHSC Efrpls8L HEA, SH&ZOSCB HdzY tOmyjIlsO  Ote
sy Odzj dzddzd B sdz' L s9 Odz ssdz' € s 1 C My
ftso jtorndesMmisdats?2 1 dzj s dd [229% OdAf O CO Az 18 85 Is talz
i so j ton dAydnts 2dES® dzQls j§ dz0O .

1 [228]B " dzd dMmMMmdzj Hiso Odzr 3 ~ OdzdL d3f tsB tcC
gL tcOMiso Stc©® 1EYQpHdg@Izj dz1 ¥ drdp © e OL dzd y dz
¢ tod fls OdEEoO dad) ( dzOB dz¥ H OZOM:! HoeokoMmisky j
Clttets? OdmteW dz' 2 0Oc6 dzsdzj e Ols d3odyj ldz diny wd
ksets, $OC ®wsdjSkzd ttcOddL sddnteogpnt tc
depiesfjiesd if@s Hfs ¢ dzOfMso Odzdets?2 OCG dzts d3j te Oy d
ZOWIsOdzd dz0 o SCtodMmlsOdzdzd yj MStsd3 2D L OtesH T

CSMY Jted i3 dels Odz' dz" § ts odjfrydrr e daia] df d2D-dzts |
ddzH 2 yd tcts o O dzdats 2 Gjlsjtetsc j dadets? dzlz € dzj On
Cted Mis Odzdzd L Oy @ d difffte ts dc jOHN I dZP2B8) tc OB tsls j

t sis dL tc O mdsdzdstcs o O dldaa@nlsi dz0" d tdafOdipds o I
B sOMlsOB d dz' detslisd tcOMiso StctdgtsH 'O | DL P
dMmMmdzj H s Odf234]e fetPB jsHsjjdzj dz@¥ L dzOyJ ded v d3d
dZzOIlsw y j dzedWw CtodMmMlsOdzdzso dzO@ ¢ tc O de€Sy, JCHGH d dzC
CCl),f OtcOd3j Istctso L OQtctsH' h jsBtcOL 59 Odzad W € toc
fijfgrih jddw tOMmMsotstetses d Isj & jtcOkztcr . 2
LOtesHT h j2 CtodMmsOdzdzse 1sOC ) J daj B' dzO [z
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sddzj s ¢ O dzz € dzj Oyd d gL f Otctso 52 W C
fsojtrndesmisd CtodMmlsOdzdzsceo Od4RIBIOY ] 62O | tf F) it
Mots2MmMlsoe © Mtcj H' d BB tc AaCAPFACHIshievd o COiz(]frijs O c

J tcOB RES] ftoj HMIsOo dzj dg 1 €My j tod d3gj dzls
LOtsyHjddY d @0 jcd®ls ® dzdstisedzS 52 3 d |
dzj ftejte" oadets § jtoj M’ " O @V dgp @) Midzlsd sMP G
bolststeORd [Mis ORatsto jdig edadsdz 1 ylds@f Guis 8 N s J dg Js H df
Odzd L slstotstf dz" 2 Ho zd3j torzr D toaslintiste swf3j daH s s,
ECtolzf dv s sfw o § tes[dnusGbdagdzizdz" on . M iO0EEsf jdAEhS 4
Cted Mils ®dzap’j dzls d tet®a @ dfls ts 2 GteOdz © slsdzs e ls
slsdetsh jdzgds € f dzsmMCtsmisd fdzj dz2Cd M dHSC sMis
dzj M sdz! €5 MBslsj dz BE ds. [ @ Zd3j tocdg'GAc Otz M
GJ s3] ster ¢z fifgldsdn ls&D  f 5o § RdEstsifisd o M
OdzdL slstetsf dj2 CtedMmlsOdzdzd yj MS 2 MlstezCIskzt

l [135] dzO0 fteddsj ey  J dzelsOyj dzO tOMMmdsOIlsted
tesMlsO bsdSdrn StedmlsOdzdzd yj MSdr ff dzj dzts €
ltotso jHj do dDFROHE LMistczC skztclz d d3is @ % Effdsts add
tcs@®)s ¢ OoO¢ ftcdtesH O d Isj BB j cOlskztcO®
Cddzj sdyd M¢ Ow 1 dzj e W dg tOdn jd£lz x| dfve tdEtisc ts
ftedo j HY dadzOW ) H O dzdzts 2 tcOB SIS Hd OGTicOC
M stcsmis! SMOYHJ ddW e, ZzO WOoLBter2 Ifdzts
mMih j Mlse tse Odzed v OB te W dats 2 WoLr , tSH dz
CtedMmMlsOdzdzd yd MSdr § dzj desC d tesfisO B j d3C

¢HOfIsOydw Cdzommdud MEs2 BISwsmis]dy,
HdzZv 1 fdlOSimMdOdz detsets ttsmisO dzj stec Odad y,
tcOB @AY Hdzv W HO StecOdzdyd MSdrm MY tew ) Jc
sd stcOyjdz d ¢ jdzlsOyj da, fted ds Cdelz € dij G
dzj sBrBHJ A& | Hdzv dmhimdzj HsB9 Odzd W  d3tsH § dzd ,
mMddzser i3 ftsdzj 3 MM3, O Is0OCyJ oCdz yos s

H Odzdz" J 5 HO9dzj dzd d f Obtwal o dz@edrdnusyy H'
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OdzdL slstetstf dzOv W stcdzO { lskBsdfEi@sicss dete@tdsts HYT td jOH
deOc d fiflp dz12. & IstsyS d fictp Hdetpyl§ fadatsdd B" dz L
i J dzls OdysiJdEe Oy dz0 dzO d dzidtf lscdz' ORzOfAH i giFesjisD OR
Holzdzj tcdzsets € Istcj n d3j tcdzts dzlz L 1OG td thr[ "d3ts s gf to
 dzts o IO © dzts Yylsts Istej ~3j todetsy L OtetsH'™ h j
Mow L Odedz" 3 L jtodzOd3, o Ists otcj 3w COC ftod
sBteOL ¥ Is M dztsh dz" § f dzj dz€ d , i tor[fgfipadz s G o
oLOddBsH | 2Mlse dp dzdzts @@ T f &O ldnjddsd Gidzts d3 Of tsHO&E
ftoesOdOdzdL Jtctso Odes o dzdw dedd Isj B j cOIskztcdz
tcjLEzdz sOIsy yjets B" dzd MH J dzOdz 9" 9SHT
L j toj dz.

ltcj HMiIs Oo alz] tzdzic P & fols ' s M dztyf dsdyte A% " jndg'dz] Hdg o C
ZOdB s ztHder = d dzj H 18 EONAs Odpd ldzPtc dJO dsdal
HW Jj dzd fzOus@ oW | dzd dzO, IsO¢ Y J dzO d B ts dzjtcjv H @
sdzdesW j dddzj dztse, OBl Yt dzCdzj Oydd, ¢

[ dzis j Iste®y Jf dg dzls © @ §inGA fdf ¥, j dfdtalg@ fls O ds gzey e
ssycd disfeizd ctsosHdzdC o 7 d dz¢ dsdkilzj MY
tc OB 519 MifNtez] H SHBEOEA LS o O dzd ¥ tc ddin Is@EHAYES® 2O
sMOYHJddd dL fl3BRB3IF 48] WWrLd M L OH Oy
sflstst dzj CstesdzdzirMo foise g Bisad fif dsjddg v d - dzkz
stcOdzL d Missteso .

lm"easHT € ed&kOo,j 1
dAzOdatfq Is j tcOlsztedz” = H QIsHELS figls {f Sst€ dobn 1ORzdzts 9

dzdL " dr c¢cORGgdiseoseod tazdred) | gifidddashk i @& H
o' Mh drn ¢ Ak ¢ & eipjd)f) f dzj H o Qs 5 1saf IS5 1s St
Codzdyj Mlseo s 16z Bakzdt€ @ ydfe2 © dzd B ssHBd
stcOdzmf Stels © BZEEF=E] Q@i Is-0 ddMasjodzs e ( Odzlstc Oy §
SHdZOC s Hdzv ddaetsBipxiggrd) dasv dzi B d&zOtclzy |
[ sdets € ted Mls O dzdzr dzd L h dn CiBsdzse ts9

My d dzls d dzdz" Is 5 te @ ddis QX tesamiSdzd) dizdafy YIS @CDY dg) -
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tcOMmlso sted dzgtsMmis! o MISOdzH Otelsdz' = Stee Odzed YJ
Hig. ) HsMs ] desfls: ¢t flstd ks EEd@dsg O ddj B |
¢ tod fls Odzozts o tc O fi) Istfo tdsjteHslipls OB Halz!j Hsts 2 ddzls j toj M,
Wistcdzsdtelz j d3" J dL tc O, Is oots tc Gn tc K otadd | frpisdCddzdz'
tcOMYf dzOo dzr zd sINEB®MBBIORBBE Az h j2 oL tcOyYd
dL ozlizyJ dzdedsd ¢dis G tc O dz€ Iz, B dzOG tSH Otdwy dzt§ s Isdxijt
Moted j destfftcFo ®BL tcOBSISC jJ Myddzalsddzdzw y d ts dzdz’

tOLodlsdy (T Owoicd dig Bdrditso Bsdzts € tod fls O«
BOMh WOB@™ j Isw OCIskzOdz dgs?2 L OHOWQY? j,dd
Cobt’ &3 Sldshvismy or Mhdj HdEzsHAB Y d sq
f tod yd dzfg dzdfS~O dz' detsfisd MY tsdnyfCiaits o e flzdz§ o *
My ¢lstedrddgrs) Myj dzlsdz” = Mo 52 Migfon s § s2hzd et
ftcjHMlsOQoadzv e Is CtodmlsOdzdzr , § Ofh ddir Mis &ds s
mMddedy dL dzEyOljdd M or MsC 2 odzj hdzgj 2 €
fodzftesotsHdzd Ctso " 7 ModeR MdzjoH ts fpisig) idsagdztdip |
Is tc z H dztyf fiplsizlzey j dad W B dets G ted Mis Odzdzd yd M drm s

dstsdlzC OL Ol MdzARS L zyJ ddslzr 29 L @dndgtgf§o W L
CodeV Bted3Oydtsdzdes?2 cdB S fMlss ¥ Bsdzi ¢ & dz d3lzd
dzedL S slsj BB J cOIskztcdesc s ff f§ dzdodiHiastipfla€igds tsalzj t
MlstczClsktedz" = HOdzdzr »n. 1l tod {1 Istsd3 tslsdzi Isd d3
N d MlsCts2 Bsdzj Cdzf tds2dzd ¥ B HBsAs ] B j 6Oz
fjtojAatsHT dzj dzOB dz¢ H O Isigw .

[ sdzj € &z dzr dzddzj 2dz" = Oyjdese d BdzdesW |
ftesmists? fd B34 Is to d(Dpglets@  ff teijtHteighsPo dzv 5 Is  d
BsHj &zdteso Odzgd™w COS fOtedsr = oL OdBEH 2T
fswg desflsdzg’" = Mos2MmMlse € tc@EBEDdzRisdco 9 ©j fighs
wo dzw s Isfpw ZH B daf ifFfdzjsBE of @ dzsdOuIgls Oo dzw 6 Is B t
Hdzw twOLeoadlsdw ftojHMIsOoadzj dzgd?2  dzOYOez'
L OtesHT N | 5B.1cOL 58 Odzd d
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L] oI dvrtrROSJECRITI R 1 [ dyr
21 Ol j tod Odz

[ ddzj 2 @y j dzts dzdiicjsdzd dzj dz'ls OB dzdf tji H Hls Do dzj dz'
MlstekClbtedy | Wtz dr dmMmdzj v jsB o ¢ i3t jizk
ZOL o Odzd ¥ dz20 tkMMSsd d Odd dzd2 MSsdg WL r S
dqdflssyddSd §smsOsCd.

v OB dzd yoOmd2aizdiyj MS dj MbtekzSlskztedr | Wstedkzd dMmid
MsCtcOh jdadz" | tsBESL dzOyj dad v

n 0y 4 dA), ( { d&q & &1 jdafpl)i
B Y Gdz 2 9 | BEdvicdy 2 ojf (
2 O ¥ Is O K88 1(7 Hq Y @R d5AR1
3 O dzks & GBAY)j 138,28 f OusQ oW (3Be2B0 31
)
4 5 Is tc GIA) 288,20 f O6® Ol j WP, G86,d2
(LT (A A
5| §J ds oM | § 00 d &k ] 160),@8RE
POOOCINEV-VA0.0.Y,
: § O@)g ¢ q HEP)HSaBO (
|
LY Dan Pan 41

1 OW Is (&g dZ,Hs naphthalend CAS Number91-20-3), 99% SigmaAldrich,
gz ¢.

¢ dzls tc O (34)) dzCy4H1, anthracene (CAS Number 12®2-7) REAGENTPLUS,
99% (SigmaAldrich, & z ¢).

U Is tc OH) d£gH1s, 2,3benzanthracene (CAS Number-922-0), 98% (Sigma
Aldrich, & z ¢);

1 dzls O(h) €d£,,H14, pentacendCAS Number 13518-8), triple-sublimed gade
099.995% trace metals bagiSjgmaAldrich, 4 z ¢).
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rd W j d@P)- CioHio (CAS Number 952-4), O 9 9 @GigmaAldrich, 4 z ¢).
fOt®) ol j ¢36)dz CigHisw (CAS Number 9D4-4), O 9 9 ¥&igmaAldrich,
gz ¢).
fOtcsd Ols j oW P)dadCeH s( (BAS Number135706), iff dzls j L.  d  dz0
sMmizh j mMiseo dzj dz [22]. rRe1 [ 1 ¢
fOtes d dz$ d % jPadCeitHao( (BAS Number307305-0), fyf dzls j L  dzC
shikzh j mMise dzj dz@ [A5l.Ru1 [ { ¢
fOte) C Md W j Bed GHAL GCAS Number4499836), dqipls j L d dz@
shikzh j mMise dzj dz@ [A6l.RE1 [ { ¢
t Ofmiseo stedrladgvdzd o " O d o Odzd W C ¢ OHz0 &zdAtsdrj H
tcOMmiseo sted Isj dzd :
Q j Ist€edsO, Y | {(CASNumber67-64-1) € s [-&,1 sMpdw
Bj dzL d dAgth -0 (v 1 $(CASNumberl0051-6) € s [&,t sMpd VW
Bj dzL-t€gs, Y 1 (CASNumber71-43-2) € s [ &t sfypd W
l4s dzlzstezg, { & YCAS Numberl0888-3) C s [ &, sMmpd w
1,2,4ld6 d - dzts tc €34 et usHIC|;, y d ) [99%, CAS Numberl120-8-1) (Acros
Organicss d Is)© 2
dzgj € iy @gitis, [ # YCASNumberl1l054-3) C s [-&,1 smipd w
Adzts tc B j (daa HeyglsCl, [ & YCASNumberl1054-3) € s [ &, sfypd W
d3j Is O das|d@H, [ & YCAGNumber67-56-1 )  ( m d dspigydHvy,) ;
s Odzs ez sOH, Isd dztso r 2 Mt GASISNumber ®4-1745) (m d d3dzj H
t simdw) ;
d. stf ctsf-GudetORt, dL. S totsf d dzseo r 2 CHAY Yumiser 67-8890) (
(Csdly ( shfmdw) ;
Bz Is O dztswtlg QH,dB ZIs d dzts 9 Is 2 v IR NEimber71-36-3) ( ¢ s {1p
{ smimdw) ;

[ disjOblzteds” § Mo j-R g ded ¥ MfSsq dziv dinedLasmis o C
tOMmlse stcdIsj dzj 2 { toj.H MO oalzjldds d drts s jOded| dy.J
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L OL T dzv dmmdzi Hse OdedwY sy MMse tsmMisO
sStcOdzff stels O 8 OL-@8®fgg Misdzg 2z) tclsdz” n ¢ Ctod
oJh jMmdpfasdz: L so Odzd ! Mmdzj HEzE " dJ:
-Q g)er MsC 52 ydddifls Dis ™ BO tedgizdaBy dzH js Ay R,R9 9
si1shidw)
- RARPGCOL BSBILGOL dzf 2 o' MEBE.CR, Yty Hnisviddsdz@iys e
99,9995%( 1 RR fsthmMmdw)
-COL S IPtcc sdzdEBOES + 5% oGgBBSEBTIRA (S
t sifipdw)
221 W W j toj dzyld O@xzdiaslz s M Ow ¢ Odztste d dzd
Isjtcdi3dsctcOo d d3j Istcd W

vifdtser j Mot i oty EMHNg ¥ W j toj dzyd C
M Oddtelze M jdBj sc@detpteld Isj tod3tsc td Qo iz sted 4 d
Md dzr tsdzdzts e s Is | te d3EQ J 1P k@G tkd Ofadd O ¢ ¢
STA 449 F1( Net zsch, . [Hizs&B@dgzdsy Haedzts d L d3j toW dzc
(res) d {¢§objwr. CBMffgcd Gudly’) fososHJ
f sdzd € tod MIEQAREzP\Ritctsh Ctso o  t dztf ¢ @1 (g BBdR/GC dg
l "atH] dqLEyjddvw kjfdatser s MmMoet2Mmlss dmiy t
e OL dzd ydz d3d M stesMmisw dzd dzO G to js o0 JtB AcdrC
ylze mlse dlsj dzv dztsmlis d i s Isj § dztsls § f totse
BedtsCtcdmMis Odzdzd yJ ME tsE s Moy W dtcO d it
ykzemlse dlsj dz¢ dets fijldgfr ey lsjsdsro.tc ©ON | dazd W d dzls
sBteOL Yyr dzOCter 9o Odzd MO W dtetse ™ d3 Mmlisj ¢ dzts d3,
otsLedN d o (isyj B Ul d & dz]diplf s Gepaicoid iy
ojhimboo ftod Is] telsB®Yd-iptdtals oL Cadarf@iozgl te W
G4 t6d3j Is Puaniz'dzff dzdlgcbe flet zsch, G S dsAegdisy)dzls
HOdzdz" | BBtcOBOIs™ 8 Odzd M METASEH Preteusfii@finglls C
Analysis
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23.{ Yo Hjdzjdzd j tc@f]lsiz) B tdaf dgts fiplsiaff ¢ t5 d3j
CCMmMYy Jtodd3zd dzglsOdz! dzts tOMIse sted dztsmls ) |
OdzlstcOYyj dzO@ d I©jlstcOyY BZz® B EdgO S jcy H gziizdz
EMOHSCO ftod Mz jddd tzphr tPhGizstesEsOHls
sftcd HY dzv dzd dzO0 oQdEARYRRWIDPMCdeShi madzue
fejnjdsd HEfhlsdGsRe §(sedeq i ifzadsddze\mis d
razv st HY dzj dedvw € tsdzyj dzls tc GO EGo QUDIfps W0 jj
9 btoZ<nzjf od d3j dzj dz d3J IssH Mo dzj dzed Vv 1 Is
dnfmdzd H 2 3" ~ [AR]OdNYs p Tlstis™e  tsc dztsh j dzgdwv  tcOMml
dL d3j W dzd dzO0 OolstsdBOIsdyj MStsd3 Ho kzZdzlz (] 8 t5¢
HJOf OL sdzj H (5D odedzddn® 51C stesMmis! & 300
mMfJSCsteses tOMlso stetse figlsE@aizis @AOIs dff Mjf o © s
odzzlstej dzdzj 2 h qed s O1l dzHslBO o MICHAL Istc s W B IS S
dz0e j M H dzw tcOMmlso stets o i tctsaf j fg ®IWg2aaD. d
t OfMmls odstisls ts ood ffds § & dzW WallD 5 dzO O H Chgigosdzy j dzls 8 O\
fJjtd eOmyd bigits ddiz@s d400 flsdlf s d3tsh + ¢ [z dz/ -R8B5DE, o Iz
f sfdzj ¢ so "di-te>pezd Is § U J dzcpj Isfgelssils Olsj f ted
B' dzd ¢ swPijlsdster MdzjHEZEMNdr ¢ sEYPUILEOY
150175200250 ( d&zOB dz¢ HOzts! o' f OH jdzd ] MO
[MdssEdtecjIsdud MSdr dhmmdzj Hise Odzd 2 WiIOL ¢
YdHC sMis! wWeodw jlsimpw OdzOdzd L dL d3j dzf.dpdazw
Ho BB tsdzj dzlsdz" = Mmd Mmlisj ds:

DG =X, @ X G| (2.1)
G HQG, d g5y, X1 Xo-f Oteyd Odz! dz" § d L d3d dzj tefeffiyls ol tetig dfds
oMo st Bsdts d dr EsdYedy | 06 sHdj=ds tc C
) Oteyd Odz’ dzs j qBfa o3 G e BsMisd s ¢ sdzyy d
By dzs L Of MOls! g24Mdzj Hizé h j 5 o dHj

(@]

a v
DGi = Bm,i % —
g Um,i

@)

A RFIN(Xo ) H, D%?U - FgT KnE@G, (22
- g i -
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GHoH.  Tni 7 4 dzlsOdzr §f dw d Isj B J cOskztcO { d
CsliBf sdzRdils Bazd 0 j teOdz' dzOW & OL 50 ©% L WRVfi]
0¢ Isd o diE fisls dC s 3 SRZHRING - § Oyd Odz' dzOw
L dzj tee d Wi-citsd BCBEY s dzj dzls O.

sted o OW  tcOficfodsfs f defs s @ls Z te dzOW L Oo d iy ¢
cOMmlsotstc® tsls Ctsdzyj desteOydd o Midzj HEY Bs
sftejHJd&Y jIsMw dL EMdzsoG=0 ¥WOLBoseB ©O9o C

-I— (X) — DHm,2 -'G;X
: DH,,/T,, -RIN(X)"

] ftededzdyd dedd dHJ Odzr=z" § s daz QPl§ al3s cliste
ZtjH]jOd [[BOBOTtwdBddy jddd tj clkzdvicds A
Ldzj éeds | dBBMO tOMlse sted dgtg Git§ dzeplgh j fipls o
FtcOo dzj ded W 14 ¢ §izls 4 P €241 dzH O

G =V, 07 (L& ,°0W, 3A (2.4)
G H{ = KV )XVt + XolVimo) T 5B T j d3dzOW  H 5 dzW Vi, iefofpls o
Bsdwtedzr 2 Bl jd3 tOMlse sed UV’ i § stcDh i ot
O sted BsMisd ddzd ¢ f Ot Od3j Is W¥/Vig Ofndzd s dzt f
1 dzaj ecdd CtcjL R4 K sl ztzjuidagi@d= A = constff tod
dL o jsifstwizzy j dzlstcOydd dzOfMmr h jTiO@® iiE BB IO 8 S i
ydmist n ¢ wfBR.Hdgfsckdzts s tej Hj dzdhls! 0T tedf 3 Eat
dLBr bsyds?2 G dzjdpiiaRiasdzd Jsezls e Oy d s dzdzz ¥
L O dMmd di3sMmis! C st W W ddepj dldlisy@Gisafrplsdatshyldsd
cOMmMso sted d3sMmisd o  ted B dzd ¥ ijdeddd HizjteBCi® QlrgHAE]. v

l jtojotsH (Bsdvidts? sisdas i)l dzis tizezks i) o iss,
RO MM ixestintz " gemp v fm fdBsh s MmdjHEs M d~

(2.3)

M, €
v, &

am e1 20
, X = 2 1a047— - 3 1 x= X, 2.5
2 ae'q- SX gé_a Xx= X (2.5)

T8

a
X, =a
¢

X
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GHM, dM i Bsdzv tedz j ROMM' twOMsotstedlsj dw
Meslke j O fdedd€ sd S | 1 @fplea & zd dgtsglsk o & de
SftjHjdvis: o j)Hdedpdus®ii,ad) deh dzfSdrddingj dzlsts O
sMkh j sy biEM ' ¢« LtcOs daj dzd v :

a M. é
c :

GHjifjizisIlsdztsils' tcOMlseo sted s j dzw .
24.t sfls CtedMmMlsOdzdrdsesw L tOMlso ts1

[ jlssdgj Hdzj degdase s dL ]tk yj MSsets. Id M
HOdzdes a3 By IstsHj G iteifmrhjdedj tcOMmMlsotste® H
cOMmlso stedlsj dv o dL sl jcaddir@Esoy = ¢ @fizss
cOMsostedlsj dzj 2 dMitsd Lse Oddfh! digsg S Endid:
JLesfesfdaser 2 MfdeBY R | d i € kisstsd O dzdifigzlz
RMMdzy Hizj i35 fiptsiy & iPetir} dgdsjj ¢ dzv deczlz ¢ o D azlz
sHg dL o' N fjtpfldhtipdtd)dt 8 dzdzsc s 6O
o jhjMmlso® ftoddj dv dzd ©BLOBGESE ©OMBIBELE
05. | cd@in WY HE SodidOlsds? Isj &fj ol
LOCtr sts2 o djCilgls s sty 8ad© ® ©Oo dzso [ Qdz
cOfMlsosts Wdd bese Odzd M 1 s dfwPdz “lsh @SS t
fsddlsj Oy scip! fwPdd HJO®R| stesdoe 0YdHls
flsj Cdzw dzgdzge® o Ok B j Esds S0  TRER  fiy d ¢
Slso j Wflsdy dB3dB) d ¢ ij "o o] dslf]jeatOdsiAdapis]
tetsisO L Oded 3Odz tsIs 2 Hts 45 Hdzj?2. 1 {tof
Sls gz BB tcOL s Odzd J Bk S ER C Suzd Mis O dzdzts ¢

[ st Ofgls o s toid &5 f) @u déls || dz'O dzdals ji¥s ©fHjjt j fiyr 0 j
tOMlsesBE @Y j yd OO0 jukigiistzj dzdzts 2 i@ dzls iy d L
BOLT YjtiL cwOddyk @EO21HE 0L &) | o tc 6 @&
sMOHdIsjdzv o' Miskzf Odzd Msdz- O &K b dfrbifizlz «©
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or tOh do Odzdw € tod Mis O dzdzts o- 0 GzGPIDIS O did=taPls dS taid
ftesdmMrarsHddz COC dzO d3j Y WeOm a2~ |, 6 telO@A] yd

[ dzw fsdzdzse s tcOMmlse stej dzd 5 B @B gldiflde O tc Qff
dz' stcOL oS o2 o0Qdedzj. 1 tsfMmdzj r dzOY H j dz
Wddz' steso Odzd M fsdiish ! ¥ JizH @04 sp Odztfo D
B tedzr 2 MOCOdz tsBI jBBsSAWB 50 Bz, SCBlstster 2
Misj ¢ dzv dzdztls®? KWOfPgtes M HtcjHo Otedlsj dz' dats ¢
10Ijd3 SORBjtekz f tcOMlseo stetsdys " Hj toy d o Odzd
tcsfmissotsdts f jtod sH O /od dix{B | dg@izjj Gi® rpfi® dts JotfR ¢
dzj MSCtsdz Cts5 CtedMisOdzdzd yd MSdr tBEKOL Yytse.

\_/) \ T
(a) : (6)
{ AME2AASE D j &5 ON do Oz StodMlsOddeso oBj SSH O

dmyf Otej ded¥ twOMlseo stedls jEMOH PJJ df' & tc(©dr

[ jlstsH d3j Hdzj dzdetse s (L ts.7 sk detstwdsd 6 tisrisiz GoxstH
Ol st Bsfls! ¥ §td € cREEP&shssS GEHE @
L Olstclzu Hfj geiso f ezt dzdv tOMIse sted dGzsMmis d
ZOctcj o0 twOMsotstc® HEs ftejHjdjdedzts? s
sn dzOY H j dzd d o tsL sy dzts ddzdyddtetse Ols t
tOMbse stedlsj dzj 2 d MY s |s deoifjds]jfpz’ Eajdspc] et
Cdf jdedw: ©zd@dlgter dtstod j dol sdz. ) tej H O Ot
sdzd ¢ sdpidesxfeod dls j C dzw dzdz" = 9 d OkzOR B J Bt
ftod 6A fp dMysd LtsoaOdedjds kzdz steOL o lzC ts
sBtcOB GECdnb&a s C Eazy G O'fipfge st Ols j d3 tcOMmisw ts to
o MC dn Is:jliof Qe O wa0A Q3 mid o' Hj ey do Odzd
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sj B3 jtcOlskztc] tCtsdzts 2 yYyOmMtse HB Isjr §tstc.
sMOHES dO Hdzi o dL kz@ippids dziols dzdet®ffflis ‘o 4s te d
SR ZOYHOdZd B dzddsj 2detsdislz L OC S4B C s )&
9" Hjlime ¢ d3j H dzj dzdzts j tsn dzOXY H j dzd § tcOMmlilso tstc(
Msf tetslsd andzj dehf sdz! L s Oded j o5 Is | tc dftbtKj66. Iz dz
MisOeddzdL Oydd Isj d3fojdaz@lddaitc’ §f jto@milse'sde Od L G
fSHMISOSC Odzdzd € ) SR dylsq di€ ] R=Cos ¢ lsgesdzh
dzd 3 dzj 2 § s@ffplisd CeO dettts] CIPEZPdzP dizs C 5 SECBM OB
L O Mmlis jtefOifnds! o sty j dglddzts sl sic/O ff sez@o i bzl J.W dzO € 5 &

t sfls StedmlsOddadyj MSde §dj kst dL 1 &of
tsfistsor o dMidi Hso Ofz6 & G ©D'lsdz todf 1P dizsicts o ®
o bdzd®gPdmds? (tdayj dse®addd O dzv 8zdz F
SBl jdi3sds Ml Of scigsis h + ¢ oz sdzOfi oz A€ w2ts o G
dfmyj Ldetso jdzdwVw tMOHSCO. 1 tfdzjy tsh dz@P W dzth
Wdd steso Odzd f fBsh i 85 GBHRSEOLBo '™ & dzj
0.16 &S& I ttlishdaz?lstQiefddgdetstc® 4P B
ZO dzs fnd dzd  dzOz! folttsj H P djlsdedz’ | dL i tets Odzts
(felkjSasftedetsted, tsMmdw) d of Mkh de O
Piiczso dW §C Rt s PdeflaisR Ols 2 te

251 8fMls o kMdsedw: §Oksescs WdLd

r dzv  f sdzlz yj dzd we r Sriscq i lls © HARE Mjdsdz | tc Q) ddAf) Is ¢
B ded B3O dz! dz" &3 Cosddyd Misetsds foddi mj 2 dO
BjkssH' fOsotsets WdLdujMmMSBsets kteOdmy s
1L WWJClsdo dzr H dzW 9" tcOh do Oded v Cted s ©
tcOMmlis o tstcd dits BAs ‘4B, 5P( &P) . g ntgfifiOs otis? EMls Odzts
yddzddzHted yj mMéts?2 CoOtyjots? IstckzB? fn dad t
dzdlsd wodw jlsfmw CdzOMMdyj mMSts2 d dzOds tsdzj
EmlsOdztso € fn dzj S sdzr € d dzd Isj &3 j e Olsz t

Mlskf j dzuOlsr 2 f todstt  df'ts dzdls j frode 5 0 ¥ 5 Oh o O
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¢ toed Mils @dpdztisds,ipp® dzOkz ydzts 2 Cdmf@s?j dig Oplsidzjtaj© 5 e O N
CtedMlsOdzdzso Msf tew Y dadzgr = dzd dzj 2 dzr = tsdzd @6
EmMisOdzso $d M GteOHdJ dalsde” d3 d Ho lzL tsdadz’ o3 L
VLMsOdzs e C QtcDA g Miglsdz” d3 sy &3 j cOlsztcdzg'Bdsg 2 t
4w Ml kst sl idgs]jc ds ¢ Ggddsaiisdz 1 ¢ Oy
detsd lsijdzry f tetsHizo € d Gtk EOQ®Hzdz | .97
sdz¢ ydorj {odzj B dalst (erfDdetidEX) ZMils Odatso ¢ d
littsMmMisso OV Co9 Oy 90w §J Yy’ ;
21 dMmlstsydzed ¢ oM jMsa O o twtshMistsats?2 Co0Otcy
f4dud ¢s0¢MdOod dats
3ILtsdz0 tsMlsO CtedMmls Odzdzts o
471 Ricj Gzdzv Iststec  Isy 3t 3@l telddvc 6MsL H O dzd W
Isd f dzseo sets f sdzv 9 dzlz IsfiglsiCeLd s ;O dzfihtstfo O tc j dzd W
5T mdplsj ezt Otc O, tOMY sdztsy j dedzOwW  d3j Y H Bs 20 d
ZzOH dMmMlssydzed S tsd3 9N j Mise O;
61 Ctsdzlstctc®@RigFtis H s ekj2tc Mf tojdzi " ded &3 d dzls j te¥ 4s2 M
(Cdzlstsytf tcgf g tiztp Hztiz® tcPte s H 2 9 Isds bz Etslf] Itddsodis 2d3ch G
dzd L C t5d dzls j dzid o dets@iz 1/ jfypf.dsy (0. 001

PPI12 2 3 3 490r
E\' He M—E—) -~ ] asol / MCTOMHMK
= ! ] l
J 300 \\
e
6 [
S 250 \_\.
\-\-\
200 .-,
=

(a) (6)

{ (k2SO 65 j O kMlsOdseCd }Aav f GO, dzlsd
sj B j Osbtcdy 2 fshddddodelstd i

10tedfifg @2, B oy HMIsSOo dzj dz  tesW d dz Is § d3t

cshssos? Istwks' §od s POy reiPisteteded S d fds]
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tcOMf sdfote@alzd] 5 fsktstlkz cOL O ls Md@d sl
Mded Y j dzed W tsBtcObdesets fslssCO o jh jMmlse O,

ABIsscteOW dvY EmMsO&zesy i Odrdsts ot tsfifjls B o 2z d3w
L sdzOE j H Mis Oo dig flaPlr d2O) o deyd f d O dz! dzOW fn
tcOL dzso dH dzsMisd EMlsOdzso $d L O dzj Sslsster
ftode j H ] dygiasfdls Onzigeds d M G wOH ] dals dzf d3ls Is gizei3f
H O dzdzts d3 Idnjdfbdyejts ] f tesMmMistcOdzmiso s LUigds toty @
LsdzO HdzW oL G sdeSrdis dzB H gDy ls oLGs dzO2 H dzv s
C tod Mls.O dzdgtsdew COYHEB2 L S dg B' d&zO dmt
M teslsd o dzj dzd W M dajL OQadmdd3 &3 Ekff tcOo dzj
1 dzj d3j dzls™ HOdzdzets? EZMmilsOdztse €
li csmMlsso OW C o Oty 90w f J y! M HeokKY
ftotso 5Sdzs € d
21T C0CMdOdz! des tOMY sdztsy J dedzOW o dzlz IsS®@d Mt
diistsydzd S sd3 o " jMmise O
31T 2n §C0O0dzOdz! dzf 2 Ctsdzlstetsdzazj 6 Isj Hitzy tc Dlssiz te
MsOydtsdkzOtedztse s Isj f dztso se 5 ff s5dzv
4T Ho | -loyidtc B Otc’ , twOMf sdztsy jdede" | o { totsd,
stezBts?2 9o yjdlstcOr ceBBteWwyj?2 d "BdsHAS2 L
51T Ccdzlstctic®@dgRtisH 5d3j te  H dzw Ef tcOo dzj ded W ]
dzdL Stsqddzlsj dzimd o dzseB . LY Hiffhzsy (OSHWIPA0O] BsSE s
stezelz o ftesyjmmj or tOh do Odedw Cted fmls Odzc

r dzv  tesfmisseos?2 EMisOdtsdal d Om D2dids adiov(Hdy
C ts dzls tc s tzdag @ -~ s H BIHJL@®W Prestige F&O00CV (Bronkhorst,
1 dH ) edzOde@fifr28 e ftwde j Wded fsigsBEy J cOkzicd
WdSCmdteso Odzdzts 2 Isd B j OB 4 JOA e stgW Yje®L d
Isd BY j OIsSkteOr His dzts ©Odets 20 d H Halz', Is J dtf 5] ditCHIsdiz
Ltsdegj ROtOCIsjtedL zj Ismw1Amdi@g)",ds G5 tcsO H ff i Eat
Cstew yj?2 d ~rtdztsHdds?2 L sHdgAPHdBBicidOH dggf ks
30Ad fyds.
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) tedfj dzj dzd ] HobL Sdades? E€ gzl Is AOH OB E
sj B j cOsbktcdzsj f sdzj O dizl Ispsotfclrv g sl ts ofst@j
f4tedH ctcOHdgpdasz’ i3 MY s

160 s
. v T1 13

e p
e kS
\ A-a

5 0 5 10 15 20 25 30 35
L, cm

{ (MmO UMsOdss$0 5 ok StcOddyj MSdr ¢

sj &3 j €Ok tedy dsdf BYdeddsdztcdy | ol d dd o dzlstec
kB j cOsktcOr RodsHddsS2 L sd

] AtH] twohisghHy Bt ®OBd df OH dirfsinldssug oRd

9jh jMmlseo0: tlsCt2lr 2 §OoyupBlks]sdilsSteddd ¢ C
(ted Mz2ASEY MY s dz'dtf ts s @ defdds falk @CUAdaz 3] & ¢fiy INISE H2Y dz
o Ptz j istsglz 4 e OL dfj 45 @il MLUS3-V1001C, ALWSCI).
1 0Cter Isr 2 distsedidEzsZ4 g ) | this o0z ¢ 5 33
flsd € dzW dzdzlz ¢ o d @iz )8 Iff joafsti® 23 H dzts 82, d3din dt
HJOMR) btetsds or AtsHdesE s € tolz ¢ dz8 1801, AVESLCHE fiy Is
l tod dMmf sdz’ L s9 Oded d slsCter ssets dMmistsyd
d dzls j deyffls - otsLesdeCd oM jMmlse O, Yylsts tsB
Ctod Mls Odzdzts o .

I SOouimisej totslsfthef tsz'd s Qg NEEI ) b " I3 o
WsdA(2 0 el sBEOlsd WisdY SCtdMmlsOdzdzts FOC.
MO HJ ded | d tc s frHlslzw € toddi)jls'Gldjdett® o d L 2 Oc
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sMbkh j Miso v des ! dzj § sfjtej Hijlso j dedets dz®@ § &
slsfiklsMisodrf BGEOEREGdsc s Ol  tod OdO.

LLLLEE AR AL A e
0. e

&

it dMz2AMsE sssctcOW dd Skt ssets () d L OCts
26CCMf Jtedd3d dels Ozt detsy tsftej HY dzj dedd L d
Il T 9tsH BGMdetso deicdy EaOGpydejlsdad W dzls Odz' f d
I Ay 6] Hfnloo@reelz) dz
t OmMMdsslsteddz Ise j toH 5] Is § dzts, BOIsj tcd Odz
Isj BY j cOskztc] , dzJ sBteOL 2vW YdHSC Misd,
MtsBMise j dzdz" d3 dzOMr h j dzdz" d@3 f Ote s 3. 1 zfls!
McjHE ftod EmMdazsedwa, BdzdL €dr ¢ H Qpsdsjdi
dzOMmr h jdzde" =  Otetso HOdzdzsets o Jh jMlsea ®
ddzj clsdesets e OLO. UBGEHO, JjMmdzd o Stk OF
BOIsjtcdOzO d3j dz# "' j dzOMr h j dzdzsets, M f so j t
{ Mdzd HOodzjdzdj OGO dOMMcj Hefesdts,dz f tots(
ojJNjdso POEBBOL o 0dzdj d .tetsMmils € ted Mls O dzdzts ¢
J CoOLdMsOyYydqesdzOtedzsd3 ftoedsdzdy §J dzdd Is
Ctsdzy] dzlstc O f, 2 OB M 9 O sMw EZtcOw dgP,dzd
f dzslsdzts s ff sz dgtf PpH-Paad v DH L s W W dyd
HdWW EZL dd f Otc O ) GOL o 52 Mtcd HJ . ]t
[ OC Mo j dzdzts i3, sOC 9T 820 s dz s p QelictE @ztpdns d
Ctsdzyd dzlstcOydd dzOm M jQlzdztlz®ts B E@cOSd3 BHO
dz C Blststets 3z NnpL dz@ B Hzdedy Miseo 5 dBsdzy ¢ & dz, dmt
JHddzdyk otj &3djdzd, HOjIsMw dJdlsjctcOdzsdy ¢
| =Rig$=D(ne- n,)F(S)
S

(2.7)
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CHAO -dzj CBlssteOW WhkdSydw, Gt Hjdvjdow
vO¢, o MmMazyoj, JMmdd dEbfisHusj, IsdzidzsO  didd)
Msstesdts? dz0 f ZsiFE 2R tReg Qso B ), § c[28E)M1 j
375).

HBC ZOMdes ey BdEhBEs2 Ikjstedd cO
Cl WWdudjdesO HdWWkedd &Ods2 §tddjnd
Bisdzj S bdz, [@R4aflif.ls 1o4dH) : (

o=l

3, (2.8)
GHN=(2T/e)"- Mtej Hdzv v ©sldshdlsj d @ZOv Mt
fteddsi d d dej ihjcts cOLO - ®dag ] ezj Bzdz@®
flsOdz¢ d & O M d ki SUAMEY flagzO Y w Bjd2 Ay B3O P H dz
Hzd 20 Mo tsBtHsSEts ftsBjGCO dsdjSkd f Ot
Ctsdzyj delsteOydw  OtcO® dwdese s d3j dz' " j ¢ sy «
no) .- Wj dzdj Mt dzso j dzdV Bsdzj Szdzr f Ote
f sflstsw dzadzts j] H O dzj pizdng ke Tz fisAd Jlssjtsol3t 6 @a.Ods Iz to d
Hdzd de Mot SHGSES (e c@ YK H de) st

fted HYf 5dzOG O] ds, Yls & dzf) 2 Wifdediidz] B s 5oz dgs o d
sj B jwOkier . 1 1lsd fede ddyjddd

o 29
Qo dzj dzd§ dzOfyr h j dzdese s f Ote© dzOH 59§
WEdeC ydvw Isj i3 jtcOlskzter HEH | &OpBMY W istec
P=A D> e HB/RT) 219
GHYH T f sMmistswW dedzCfvL, 5B Otc dzOW B dzv tc dzOW  fiYs-4
IS4 § dzts§ d3C sMis!  ddHgod b wlas Oz 1 gf vzGipdts Lipzsdagddas O

Isd i3 § e @lsztdjdelsCOdz? § v Ml dzd BOYdd ¢ @dq totfte
Lssds HOjlsMY Ystehkzds2 (kOEB Xj):

D=
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DH, © W, (et OT. (2.19

rsfmsdds, Ut o kfydzeayf W ds 0L ¢ fyysiste Pd3iW
Ctsdzyj dzstcOydj?2 (OO &0 EkHOMjddd 6l df
) sHiMlsOD.d)W Y RR(1§sdky0jd MSsesfls!
COC WhkdSyde Isj Rk jcOskisr :

= A2 T " *exp(  HD/RT) F(S)

3psy/m , (2.12
[ Mz StdmksOdsk + SMYf jteddsj dels©® 5B 5L dzOA
c=AN g
3sz_m , (2.13

Ists o' Oy J)dedf Jod(@da .d3OY Is o dH

_ =(c,-Cc)/R ¥/2
1=C ¥ exp(  HB/RT) (2.14

4 kEyjbtsd ke, ybt SCtddyjmkset &sdj
tcOo lzts NgMA)) m{ @j dzd yd dz@ f slsj tod T dg@Afip'j dzeiz@
sfr o), LEMmY J ted i3 dzKT dz! fflzts | o tsqfia Biste | de@ 3
fMze dzd BOYdd Htod debdzj ots?2 Isj kY jteOlsRid) d
74 tod My dHsdlg i3y jj Je10Wbfztfe] te d 3 dzls O2.1f).5 W 516 Bz dz]

rdzv tsBteOBtSISEd HOdzdzr - 2214 ts BSdzjodd Hilzte | 5B 16

DHSO

Inl =InC 0.5 €, c}/R)InT F (215

1 jtoj2Hjd3 9 29 08§ dzf tettTH.( dzOsgiH O
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