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tdMzdzE O dz22 sSBOL o ZCtso OW EkMisOdzsoa €O UI P

2.1.3 1 jted & i dnsHsd dz’

LOCY )] dOdtstcOL dgjtede" j] HBSBOoSCd ootHdqdzd o Mt
f sksd fften dzj § e d o SH dabeitsd dyldgg I dRZ Y2051 (Heidol ph
Emistcts?2 Mlso O tsBkzMmdzse dzj dz dzOdzdydj o3 2 ftesdL o sHd IS
MsMisOo dzw dzO 1000 B/ B &, d3oftdg d3v f j tod d3j P d @ Oded W

2.2 [jibtHdSO { tsdipjudsidafledaseme Oy tse dzj 2§ 516 dzts 6 ts

skedud M dJiy=Hs el ©OLIBIOERE 2 dLeslsOs
yd mls Oy dz3d dfodsdiztsy d j 9 56 5d YG@BI$ fds PO dzts o ! tc OL dzd 1
ZOdstcOL 3 tcdzesects HISSMdHO (ool BagEMME?2 KM HE® G,
Moslsdesh jdzdj 1/ A MmMsmisOeodzvw dzs 0, 4. [JSMdH GcwOW
Fdz stcOLo kS sotets GediEtscj dzd L @isste@.dzy detgg 5§ dedsjs o et
fsfmdzy yicect Md3ifM! ESEZOH" aOdzd o Wtedske f) toj B ot
li3ddz. RLOdzj yjdedj B©BOL Yytsq dai tctdisebrigmi@ng ) g dzi§ @isd8
ftotso sHddzd f ted Asj off jotelfMsyiusiy 85 5 SBtOL s5d3, B dzq
dmSEmMMmilse j dzdzse s C Oz COYHBSEB MsMisOo O. R Mdzj
LOC s3] ez MY GzetstsBtcOL 5o Odzd W o Hfftstiygzijmj d
mMzlsts¢ .

O dzOdzts e d ydzr d3 M tsfi)ts BltOd tsEc Odrds tefdss dflz Wsjde OL Yy 56 d
dmmdzj Hzj d3"North &BtBs ¢ 0 (Ndrth Cast8 0 ) ftej HdZOL dzOyJ dedz" ~
Ctsdzj ydg' = dqLHjdzd?2 (BdtsSCd Isjdzic dOctj o Olsj dz' dats?
ftocj HMIsOQoa dzw dzd MBBB2 CkBAEZfgd@jBlcEsd3]f &9 H ifsLOb ozl df
yddzd deH ted uj ¢ s istste s’y § dL B s Odzdzd yj ¢ t5 ¢Usts lintististy
dmf sdz! L 2ff efgu z a1 Uaf d dzj dgislsizd dzzimt©OdQfswlz HFC @GS f B e OL Y

47



ftocj HMNlsOQoa dzvw dzd MBt2 S kBT fl tcjjBHCSjSISHSER @ 15O o HAY o
ZzOB stcOlststedd yjdelstcO® ¢l tetsdZmjtcodme M tco dipdass s
fis v 2 3. 3-001-003862NRMIC[ G dzj Zf stede’ 2 o dBtetsky dslsdv j i3
fl edzj Zff sStodatsmidhvesu dpjtddgijdgd j1 7Sipdzts o dzf 7 € s A3t s dzj dzls s
Odz¥ i3 HEOBAZSYyd j o sS6s oWy kh jes, HdRY (Slttttsets Mt
ftesotsHddzd o MslejlsMmisadd M taj yiyftkbtots24 tc) & H1
oL OdiIsH j2Mlsadw BINHE tedzj 2 stedzts?2 Mmdzd ' ¥ d &BO
ftcjHo OtedIsj dzt dats M dBOL ™ 9 Odzd Bslsstcdz dz BOMdzts ds.

9" HjteyxdoaOdzd dO odBttsMmMistsdzy o B ugg ded js dzlz y joglfrdz.
Sedzj b stedzscts B jlsdO € ORHB@d] UiNEHEPo O OOk §f
scdzj 2 stodetsc s B jtistashigeld] dfipihdL i stotOglzdls j i3 j e Olskztej 11
1200 Au 9o MmesskeojlsMisadd f dd3j ¥ " d dBMw d&zOBstcOIsts
1 IsOfffijfndzj Hise Odzed W dL EZyoOodzd Ijtediddyj MSke Mmlsts?2 qOMls
tedmizdzC ] 2.3 ftojHMsOoadzj dz¥ WiBlssetcOWdd tBtOL Yytse

I ER sBE8EOY dd &OMMdod & SBELOL Y
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2.3 [jltsH" dMmMmdzj Hise Odaed W

2. 3.1 (JjdElsegj degsW OL s 2 OdgOdzd L

RiMmMdzj Hsa Odzd] W OLBoatsets MshB@e O M- B HUz dl @l
BOjtcd @S &z mMMmise j dzdesc s C OBz ) MEh j Mise dzv dzd d3g |
sMmdztso § Colststesets dzj Y dls wodzjdegdd HIWtOSydd ted
CtedmMlsOdzdzd yd ME 82 tih jlsCd dbd k] Bsects oM jMmise

rdzv fsteshCtsorn d CEBIOSId » tsBtEOL Yytse M
ftcso jHjdz COYJMmlso jdeder 2 toj delsc j degsW OL s 2 OdzOdzd L
TongdaTDM-2 0 ( Dandong Tongda Science & Technol og
2O tdmbkzdzCj 2. 4, oBtyedztyf§lOde d4 ,d2Tiedsistas d3jdls edzdgiy dzd
KU Hdzd dzO o tsdzde' 1,5405 ). &l jdSE mEzbhjfiply adadrOd
(tedMmizdzesC 2. 4) 9o twiddd fsh Octo 56 B toffBOdd € Faf &
O dzOdzdL d twOmMh dWtcso C O MMmMisOotse o' f sdzdzj dzladed ftc
dmf sdz! L so Odedj d3 B-DL'dat@Obzedzs 8. PPBdzd yj Mise j dadz 2
ftocsotsHddzd d3j ssHBAR t dlse j dz2 HO.

& —
' i I PeHTreHoBCKas ﬂeTeKTop
. W

J I
\, O6pasey

\
|

{ Mz dztEC dz2 h ded 2 o dH H TolgEaDEMsASORj ds ©iPR j O W € k2d o1
1 t6 j dzls O dzts

2.3.2 uCOddtkshOw 1 dzj CltetsdzdzO" RIS tesms s dw

[ ibsH MCOdzdtolze h j2 1+ dzj Clstetsdadats? BStetsMS s dd
stsyd ydesds M Odzdtetso Odzedd BBOL YO MW sCkzmdtctsso Odade
dMmdzj HEj B2 e jtendeslsd, o tjLbd O] yYjets
ftoedtomststicd yds j 1 dzj Clstetsdz’ , tBtOlsdats tslstc Oy Y dadzt |
1 dzj Sstotsdz”" . wdcedzOdzr ftsmiskzf Osls dzO@ o dzzlsted C Od3j toc
tcOMmMstcsots] dLtsBtOY j dad | .

49



RMMdzj Hse Odegd ] MbickzClskzter d {1 dzj i3 delsdzesects MtsMmis
L dzj Clstotsdzdetsd3 3 S tetsMC s J(TEBEANC anj Wigg@vw 3t Efatly & dzd
sMdzOh y dedets a3 o g ®e ST Mfdwmd sdedets 2 @xiprd InrenteMs
INCA x-act( Oxford I nstruments Anafgdi c@l ¢ sdzvdhefEds!
¢l tOLtj" jdzdd tCtsdzts 5 dzds.

t dMzdzE T dzg " Bz2d2 o dH ftedBtSEO Tescan Veg:

2.3.3 1Mo jydoeOshOw 1 djSlstesddzO" &BdS eshs s

[ iltsH ftesfmMeo jydeOsh j2 1 dzj Clhtotsdadats? RBJCtetsMC s
1 dzj Cstetsdetse YjtejL kdz stcOlstsdzgC d?2 BtOL jy Istsdzh
L dzj Clstctsdegse M tsBtOL yYytsdz o Bl JSCIsdodats? dzdder-i
dBac O j dzdw B" dzd sz yj dzr ftod 4 sd&i3sh d f tctsIgEdbi yc
2100F (JEOL, ctitddw) (ttdkdstsS 2.6), thdohy
EmCstewes h jog dzOftewy jdzdd 100 S .

tdmzdzE T deg nzd2 odH fHtotsme j yde O h j ¢ s -2169F)J3R]te 5 dzc
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2.3.4 HhwmBddY KBSty dw

¢ Is s dHlzEfsdzts 0 O W BICtesME s W (duf) ftcd HiNls Qo
¢ Odzd tctso Odzd W fseojtondesmisd M o' mMskimmiz €@ B j
BsteW sdztse d & sjSCMMsktc d h jtesntso OltsMis! ftso jton
M shse dets s & HsfMisde O h j 2 hCOdzr b dzc Mistcj Bts o .
tcj edMmMlsteOydd Mddzseotsets oL O BsH | 2 Mise devic OB YPYOH d L
BIStesMESf O (SOdelsddzj 9 jtce®), Ctlstster 2 EkEMlsOdzso dzj d
sdzseo Odzdd 1 ssets ftesdmMratsHdIls §sMistetsj dedj f tetsmlist
[119]7 [121].

] H O dzdzts 2 tcOB sls j H dzw OdzOdzdL © tOL diBj tedz" -
dmyf sdz' L 5o GpddzDIssRazdes] ¢ BIE BasSPMLA0I 00T ( [ [ A wced, R wiuts fi
9 tWiyddd ftjtr odmMlssets CsdzlsOCIsO M AU, tc jldisiaftgt®™ 23 t
O tojL sdzOdemdes? yYyOMmlstslsy 154 €1y, dzdgs o tism 5@ yizjsc
fsdzzyjder fted yoOmbsls] MCOddJtesoOddw 1 |y d BBt
Gwyddion.

2.3.5 1 OBOdktsoamMEOY M Jj SesmMEsfdw

vl JCstesmMEtsfdw CtddBddzOydtsdzdetsets twOmMMmMJ W dad W
fme j IsO, fted Ctbttsds f OH OB M j | oLBEZYHOBNMN | d
Bsdzj Cdz, yYybts or L r9e0jls MBBihjdedjy + dzijteedd f§ OHOs
Ctsdzj B WdsPdz 1 dzj e d( . stsdzj B Odzed W Bsdzj Czdz o fsL B
Mo jbsteOmMmMi wWdaed J d3, tOMMJwdede § Htetslssde fJjtej HIOE IS
[125]. t OOdzs o MC OW MY j CstesMEtsfdqw wodzw jIsfqw  tsSH da
~nOtcOCIs ] tedfdpjstef€ Hjdz"' n BOI jtcd Odztse d Hobkd3j tedz" m BOI
CtoOW. § @azdzr 2 diilstsH § jtejHOjIs dJdaW stedzOyde tsB 1 dzj
BOIsj tcd Odzts 9 ftcd 1 Is ts dgizd miAg fisfcji Q@ dz’ dz€E DS SPISH G
g J ClstesME s dud MSdy dL d3d ted dzedwvw Ctsd3B d dzOyd 5 dzdzts G t
dde¥ stedzOyds, shinisihObg) , Ctddyd Mlse j[1Bdzsj o, HJW

l ftjHMmMisOo dzj dzdzts? tcOBSIS] HAzZW OdZOdzdL O BB GO
M jSCShtesMEsfdd Brdz dmfsdz! L soOdz M j SIstesdzjIste T
Besdesr tetsdBOIsSd Yd MSdds dqL dzzyj dzed J d3 § sdzzf tetso tsH dzd € t5¢
i JERC ftocsosHddzd o toj 3 dd3j QolssdBOIdyj M 2 9" H,
M j ClstcO.
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2.3.6 (jdscjdesomC OV Wislsts! dzj CltosddzOY My jSls

t jdalscg j detso mMC OV Wislstst dzj € Is te tSidr@vdz fipfLj S de@edseitS dzjtf
hJuesCsHiMiskzfdr » d dmMftsd LEj &3 « B IssHB 0OdzOdzd
B ssHO WwWodzws Isfyw 9" MsC Ow f 59 jtcn dzsils dzOW Yylze m
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OdzOdzd L Olsstetsdz, dL Bjtewshddd dan Sddzi sduyj mMSks 1 dzj

) H O dzdzts 2 tcOB tsls § H dzw Tt =gzdzed 85 p i i) dzis
Wtslsts1 dzj S Istetsdedz 2 M jSClstetsdziIste P-AHI VeEn®alProke ¢
SBBtckHtSo Odz o - tsHdS?2 HeokmMmbizy j dyOls?2 mdMmlsj B2
HilsjClsstotsds Wislstst dzj Slstetsdetse d d flstsyded GKs d3ts dzts n

2.3.7 [jiktH bjteddujMStets OdOdkdL O

vy jeCddzd uj Mlse © cdHOldese Odeder & WOL o
dMmdj Hso Odzd" BjbsHOR] bkjtedsctOoddhjlstedyj S
MCOddoke M j2 COdsteddistedd (1 ¢s) SOHYQFO® FAdpistdanetats j d
4z0). CCMmijtddjdls’ Rkl jMsodvdd o Oldshijt]
BOMMER6 6 OdkeE &Ock NOdkd Mms HOBEBEMIS' ¢« 20 Au/ &q
fsctejh dasils: GftejHjdddy EONNHr hMshsOsdvjlks 0, 1

2.3.8 ¢dzOdzdL bkHjd dzs? (o jtendasflsd d3j sGH G

RL®Bjtojdedj BEHJjdz dets?2 e jtorndesmisd Mizh j Mise dz
OHMtsteBYydd OL IO dzO kMl Odzts dnfsjt rNIONeAM t 152 0 & z(dQu ar
ted Mz dz€ J 2. 7. J sMmdztso § HOdzdztse 5 B IssH O  dzj 3 (|
dmmdzj HE ] BsEe s dBOIj ted OdzO. O dzOdzd L BEHjdz dats? ff dzis
Cesdzd yi Mlsoa © cOL stsBteOL dzse 8 OL 8IS0, Cslsster 2 OHME
ftso jtorndetsisd Iseo j tcH Sd183]. k@K fofp i Metk@Is [ 1 1L f3j toj ded W
ftso jtendetsMmisd MsMlsOoadzv jls N 5 %.

rdzv ftesojHjddwy dhfmdzj Hso Odegdw dzj f sMtej HMiso §
BOIjtcd OdZO dzOdestcOL 3 tedzgs? HEBSB OO Cd BN dzd wslstsB tcO
Ef OCtso Odzr o cjtodzdilsdydeze IsOtekz. 1 td dMmMmdzi Hise Odz
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ZHOdzj dzdv OHMtteBdtetso Odzdzr = G OL o' n MsMmisOo dzvw e h
odzdvwdzdj dzO tejLizdz sOIsT dL dgjtejdedw . | toj idv0 1 jAUOL

it Mz zE0 MB OB SO NOVA 1200 Hdhv dL &) tej ddv

RMidzj Hise Oded § o j dzd Y dz' bujd ds?2 §sojtkh da
BiyHEdZOEsH A2 BISHBO@RAORBBEG, ¢ [§tjHjdddj kHjd
so jtcH' 7 Isjdz 5 OHMtsteBYydd cOLO ) ftod d3j daj dad j o
1Cuv)eée [134].

2.3.9 [jltSH &OL jteds?2 HAW©OSydd

O dzOdzdL twOMYfted HY dzj dzdw YOMIsdy G BFritsdBAndhyisett€23
NanoTec(Fritsch l]Jted30dzdw) d Bettersizer ST (Better
By ISBHESA dZOL jtedzs?2 HIdW KOS ydd.

it d k28 ERITSCH analysette 22 NanoTdyg (iz ), B&dtersizer ST §f tc)O 9 O
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r dzv dMmmdzj Hise Odzedw dzZOdetstcOL d3j tedzr = HBB Oo €
Yyomisdy 6 tcOtfdsilstd@zg P zOL Zle®asi zer Nano ZS (1|
JLdBBjtejdedjds oMmjn ftotss flososHddd kd stcOLokCso b

g lzh desfls B IssHO L OCdz yo jlsmw o tsB dzlz y 4 dzd d
ofmMdzj HMMlsadj YOMIsd ydetse L tzlz § gztzdey) dzdf 5L &Od | # tkse s
Csdzl yj 0O dep g j dzj dzd § d dzls j dzind o datgfislyid, Is SIc@ ki) is te
ByNHE LIsdBd SCtd yo®kd wOMMUdIs" sydjmdshgvy " to Gntsds HEE
tOMmY sdztsy § dedz’ § € s5dz2 YO, sH@Odgjodz StaQfn § sQiftplsf wizdz' j N
ftoj HMIsOoadzj dzZ0O Ma j BO L BJtcj dedw M dMf sdz' L s9 Odzd |

I LOsdfmddshisd &l Mmets2fiss yOmisdy d Istjs
COMf tMistcOdsj dedz’ | lsjtstedd: ALObdetY jO® HAY B
Clstster 7 dgjqLojfidr , d [fd Hdv &jd yo2hdn yoml
HOdzdzs B s sOBOMYY 5 ©OL &i5j 6O YOMisdy whkh j Mlse dv dzfy
sfdmro0sh j2 tlCdsdjddj Mojko dMmsds ydlsj d das L

JluH3a | | — \
dypbe MaeHbIN T
MameputencHas  geTekTop e éz ol
AYenka 0 = | B
Cxopawminca _ — -. P-—-
nasepHbIA ' \ = ‘

fdmMzdzE @ =2 d39 dL o34 e dzd 2

rdzv HdMmf jtcedtcseo Odzgdw f totsBT sBteOL yoO fted d3j d
1600sB/ d3ddz d kdz' stcOL o kS SO 52 CsiIce j dzd L Olststc  d3t
HdMY jteedtelzs h dnA Emlstcts? Mis e fsLosdzY jIs  sdzzyOls
fsctc] h dedifitei%® 5 tod ftetsojHjdedd dMMdzi Hiso Odzd 2 H dzw
5 dLrgjtejdd?2, oM yject LOMMydls' o Odzd Mtej Hdzd J
f tctsB .
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2.4 [jbu' k] EOdEE@E J Scdaj zf sStedese s B j ISk

]l HOdzdzts?2 tOBBIS] sHdzd o3 df iy ddgOt e dafj & dXooL vk Ch
n Ot OC Is jugiddpilsl€dasiztizy , ©edzj Ef sStedz' = o9 dBteslzl dztslsdaw §
Ctdzlstetsdz! dzf » BteOL ytse. I Mmj dMmfr sOddwv-20E8s su dd
sedzj 2 stodz" J . [Bhdyj Isj mded ud MS d4J EmMdzsedwe [ 1
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sedzj Ef stedzg" = B jIstsdzseo o MsAsUskdg Isdnisplsftsdz'n t§q dajvkz fi s
sBteOL ytso Hd&w dMmfr sOdAB2 e( RPZAB G , cr Y B P &z 78 ¢ dzj |
sBteOL ytseo d Ytedj B3tsyde" § dMmY -2As000ded Ve[ d dej3i7Ytster | [da.
l1tcQoaddzO ftedji BCd d RBIlssH' lsBstcO® ftosee [ 138].

2.4.1 [fjnjdjdd] §dskdshsd  {sedhsshlsd

[ jssHsd3 cGcdHEsMsOdyjMSitsets oLojhdo Oded V@ s
SBiOIY ey dELdsRr . RLEBjte] ddj oo e ozd 2@ HiifEslis3iso
1 {euv BO21540]. JrLejhdoeOdedj thmkh jMmisedvdad f dhny
GR120 AND, ctitsdedw) ) §tsctejh detsfl®d’ ¥H oofzLndi iz jded®@E HN\z A
HdMlsddzdzd tets o (ydzdzt0?, 9DF.Bj uc /Unjdglzr ¥ L OCter sV BlsCter |
fsCter 9 Odzd Istsdzl d @3y = dts,j8dF) 0o Pdl/4fidelf dzO [ dzv t6OMYY SO
W tsto 3z dzkz

o My od 21
bi (Ma-m3)j -Ma ¢ 2.1)

GHéifydzs s dets st ®BBtOL YO, 6/ M
JoT f dzslsdzsmils 3 9otsHY , G/ M
g f dztslsdetsfils 3 mdzsw, &/ M3
M BOMMO tBiOL yod dzO® otsLHEZA], 6;
mi 3ZOMMO tBteOL YO ] 90L jdzddtsds dzO etsLHER ],
msi BOMMO BBKOL YO ) 90L jdzddesds 9 otHj, (.
mi BOMMO o @xmi)dzd dg© [(14 1] .

1dCdesdzy steduyd MS 2@ { wzasilswaigdg'ls & GOIsj tcd Odzts o d
GJdzd j oatsec s Qupktatdsapg BB Quant achr ome I nstrument
[ Odzdzr 2 d3j stsH GMdzseo Odz dzO tsftej HJ dzj dedd dL d3j dzd d
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cOL B h jdedw o dzgj?2 BBKLOL YO, Sl fstzdhHOrs
oL , sBl Y3 Ctlteets, Mtsec dzOMmdzets L OF dzlz) de@g jdd&s
f dztsls desfls d tcOMMmMuydlisr 9 O Ismw EmMtcs2 Misasd3 Oolstsd
SftejHJdzj dedets?2 BOMMT dimmdzj HEZ ] BsEe s GO ] tcd OdzO dz
d3d dzd 4 5 0L Hdzv C Oy HBEB BEKOL YO, i sfdzj Yd
St HY dzj ded v  dzts Is dztd figlé & 3k tefy iy P I8 glzttzcz@lz 50 , O dzts s dets iy ls
stfjtH ] dzv dzd dL Bls dzst geEdd s HIOG 20 PP desd3j Isted yd M 5=

t d Mk dzsi€l d2j.hldad 2 o d QuarfathdomdsiOAD

SOk Es Mw  f(@sd e sed fHlsshis: (1) tcdjbkysisd
ftlse jlsfisodd -2 1A uul 4B3309Kj ssHsd GdHtesMsOlsd
oL jhdoOdedj s tsBtOL Yytso, Asr fif ushnjdrpdz' Wnj Gifste ds ¢ 104 Uz f K
ZOM" " Odkzd Y dHCBMIsS! 5 (HdMisd dddtess Odzdzts2 o t5H 572 )
[146].

{ftijHjdjdd] {(stdhmsshmisd  COykhj2IMmy § dslk
ftesotsHddzd dzO wmdsej M jtedd3j delstse 5 dL d&3j tej
(ES/ M tlsCtor b2 sfBEdEEENE Y 6 kg W)l sdfsts &l L 5o Oz
(22,23q 4p .

J = Miy iz o I
€ Mgomni Nequi ®

] =—won! dneg g g g (2.3)

Mazomnl Ne d v e

(2.2)

183;%Hﬂ 100 (2.4)
]

CGHMmeEd3OMMO Mkrtsets tscdzj 2 Stedztsets B J Is5dzO, G ;
Mgonl BOMMO dzOMr h j dzdesets Yy dHSCtsMIs! ¥ tsBtLOL YO
MeqduBOMMO dzOMmr h j dzdetsets Y dHEsMIs: ¥ BBKGOL YO,
Jol § dzsls dets@ifits ' h O h j2 3 dHSEMIsd (oBHT ), &/ M

56
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2.4.2 [jibtH dMYfrlsOddY ftjHj kO fsydshisd

ljtedH dMmfr lsOddwdiidd &O Hdstshds My Olsdj B
BjltsdzO o' kh do Odzd o { dzj Cltesh COWE HB f tsilstsw d
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[ dzv  dzj 6 OL telzh O h jets OdzOdzdL O MmlstelzCIsktedzr = d
BJIssdzts o d dL HJ dzd 2 dmtf sdz' L s9 Odzd dz' stcOL 9 €
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