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8. tOLtcOBSISCO BZjIssHB otc]j BZBWtcOLtcjh O h j2

9. t OL OB IS¢ O BjlssHO s sfhls 0o dzj dzd w
BISCteslssdscwOYdd J Whksejmyj dsdkses
MstekzClbtedzs? e OddL Oydd Bdsdseduj MSd

10.1 tsdzlz yJj dzd J dzso ' A L CMY j tod 3 dzls ©Odzt dzr n r
fso jten deslsdegs gz Mlstetsj dzd d sBi jCltso
dMfsdz' Lso Oded j &3 tcOL tcOBtSlsOdzdz’ = Bj IstsH S

11.{ OL tcOB SIsC O &3 stsHts9 cOMmyy sO d odL L
oBdzdzso tBets Wtotsdzs©O H W dBsH | dzdtetseo Odzd W ¢
dMmlssyded ¢ O° Mddem teslstetsdadatsets d L dzlz yj dad w

1 Ok ydzO" dzso L 20 ©jLbd sOsse ©OBGIST

1. sjstejlsduimSd d 1SMifjteddsj desOd dets s
Ctod )l Rizdas S s BOsstese HA&W foso jHj dadWw
gimdzj Hso Odzd?2 fLotsdY jls HBMisdecOl: t©OL
fted dMfsd LsoOddd dhsyddStss o ftotslsw
smdatso Odzd d ftoese j HY dzdztsG 5 BsH | dzd tots 9 Odz
OQolstsBZOIsdL Jqtetso Odzdets @ s tcj dzlsc j detso MEC @ 5
Colsster 2 Br dz MsLHOdZ d o dzOMmisswh jji ot
bff OcOIlskztedz j d f tots G tc ©Odzdzdzr | toj h j dz
BIS st hBteLOl j, dlsL olstxts dte A ltedsw jsiic d j
iy ddj bkHOMK ddscts HsMskzfO ¢ fwds st
sBtcOBSISC d stsdBscteOW dyj MS dn H Odzdz" ~ i
otsL sy da" Otz j ded W s Msdtctsoa Cd ftodBt
ssRsceOY dui MS 2 tjCtdmstezSydd. Y  fijc
fsCOLOdets, yYbsts fftetso jHjded] dMmMmdzj Hise Odad
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Ldzjtecd?2 dLizzyjdedy sy jlk §sLetsddls:
MsMlsOs dqLEYyOj & & B jClto.

. 1 OL tcOB tsls Odzts f tots ¢ tc O d3dzdats § sBJ MY j yd dzd .

sfdMmr o08h jj ©OMftsmiseOdsy dedj o ddss s

qLdzkz uj ded v, Cslssiots dMf sd L 5o Odzts iy
"OLsSsdEsteOfisdyr & tojdzscj dzsoamMCda dL BBy te
fteddydyr, dO thdseOddd S(skser i 6L
fescteOdBds] GBjMfjyujddi. WPG Lot
O teflstcOdzsj dzdV obdkdzso st WihsdsO ¢
dif Edz e tej dzls ¢ | dztso MG 56t qL dzz v da
CjdlscjdgssflsduimMSdi {dzjgjdals' . [§dMmOd

BtsH j dzd tets o Odad W WOL S tsdzIsteOMiIsdz m dL sB"
Mddr teslstetsdzdztsdz d L dzlz yJ dzd ( . [fdmMOdets  t
WsCkfmdtesoCd d&fkzd Mo XFEL. 10
dmimdzj Hso Oded?2 BBiI jCIktsa Mzsy des?2 W tstcd3”
ftoso jJHY dgdlets] ) fsdgsh i ¥ WPG, nttetshts
tojLEzdz sOIsT .

- {fdmods B sBHT fNd e d3d deglsOydd tcj dels G j

BICcobssBsceOWdujMSdE dLsBEOYj dd2 djls
1 O ftod d3j toj Md edgd dzls Oy d g sSBiCOL Yytso ¢
OdzmM OB dzj 8" 2 Odzesstedlsds Mjedsj desOydd WO
BICtossBsctOYdyuiMSdr dLBB®GOYjdd2. 1
Ldzj 3 delstse dzd 3B d ud MEs2 MdMmisj d3 yd dzts
tcOL tcOBBISOdzdz" = B lstsHtse SBLOBBISSCd Istsdits

. { OL tcOB 55 Odzr dztso ' § BB sSSHT tcJ ¢ sdzMmls t

qLBjtojdzd?2 o bkfdseodws dzj fsddy & HOdd &
[fdMOdkz ©OL©LOBKISOdd 2 Osktsttsd dljELOy:-
j CodhsekSydd ftod GetOddyj dedesds 4§ sdzj
ZOddydd HjWjCldr o Ltsd d&O HikjSlt
LS jted d&3j dels Oz dzr 7 HOdzdzr 71 §5C OL Odzts,

fse"HC MsCtOlsdls! shdeSk tj¢tdhlst
C ZOMMduj MSddid OdcttedlsBOR] toj C sdzflstelz C

. d 1 dMmMOdz tcOL OB 5ls Odzdz" 2 Qo lststcts d3 dls

6j StsdzmistezCydd HAgdZOBI Ui ME IR boBsctOW d
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dmmdz) Hso Odzd™Y HoeodYJddw YdHSECMIsd C0L
o BL di3gtsy dzts ftese j Misd Istcy = d&3j tocdzlz & tcj € BBC
ftesyj MmO, dgdizj v Itsdz! €5 s tSHdAas?2 toj dals
Bsd3j dzls o toj d3j dzd .

[ dMOdz tcOL tcOB 5ls Odzdz" 2 Qo lststes 3 dls,
tcj CSsdemistczC ydd H dzw fMdzz yoOw HdW#£ OS¢ ydt
stsBsctcOW dd) . 10 Htedd3j toj dmMmdzj H 598 O da
Ctcj dzdzd W f ¢ 0L OdzO f tod d3j dzd dztsm s O dzg t
ftiosMistcOdzMmise j dadets?2 MistczCIskzter HJWJjCIlsse

it OLtcOBBISOdz d tjOdzdL 50 0dz Odzestcdlsdz Ists
H dzw GJjtsdsj Istcd d A jqdykzh j 2 cOdzj toj dO.

ftoj HdztsY J dzdzts G 5 f SHR BH O Bts Y dzts f tots
ftoetsMmistc OdzMmils o | dzdzts 2 MstckzC szt Is ts dz$ d =
mMWjtedyjMSdr ftsojten desmlsw n.

{Mmdese dz' § §dzsy jdd™, o' degsfdd3r j dzO L ON ¢

[isHdujMSd ©OLwOBIOd d ! CMfjtdd
ZOB stOstedts? toj ddscj dzso MC B2 &dC s sdt

dLdzzyjdzedd o OBmMbteBydbdedesds d W OL s9t5d3
sBl jCIste twOL dzd ydets?2 fHtoedtetsHr ) tOLtj M j
HIS 20 d3ds.

HSL HOdzZ®O®BH B O ff sdzlz yj ded v, BsH j dfd tctso O
WOLBCtsdzIsteOMmisdz ~ ssdkBsctcOW¥Ydyj MSdna gL s
tcOL tcOBBISOdzdzte s ftosectcORRBdscts B J MY J Yd
tcOMmYf tctsMistc ©dzj dzd J o sdzdzts o 56 5 W tc s dzls ©
(WavePropaGator, WPG).

4 SL HOdzdg I9ts H dzj 2tctsmjlsj o 52 Md g d3d dzls Oyc

ssdksctcO¥Ydyj MSdna tcj Ssdemlstelz € yd2, ]
qdzlsjteftej IsOydd fsdzzyoj d3r » tojL kzdz sOItse
{ OL OB IsOdsdg tgOy d tsatzdz" d3d IstsH T s 5 d3

tcj CsdzmMistclzC ydd, fsLotsdzvshdj o ff sdzdaw Is!
dzj f sdzdz" = HOdgdz' = d dzj MisOdzH Otclsdzr = G J 5
Ltcd dzdwW HJlj SClstcO® dqdzd ftod dzOdzebtgef e H j W
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SsRsctc OO B yd MS d - SsRsctcOW dyd MS dn
fpWdedyd M2 edbliistedd Ahjfuyukh j?2 cOdzj
5. 1 jLEd sOIsT BISteslssBscteOW dyj MS dr qd
dzd d3B d yd M¢ 52 fd misgj d3r Y4 dztse § € O, f 5 azkz
tcOL tcOB 5ls Odzdz" n B3 sSBH B9 d ftSHARtHY H
ksBscteO¥ dujMSdn dLsBELOY j dd?2 .
elsjfjde Hbshbte jtdshnlsd §sdzyjdd 7 tj
fpdzy Hiz® M d o3
A sjstejlsduyjmMSd setmdss Ody ftoddsj dav j di3"
d O0dz0dzdL §tsdzzyd dgdz" = HOdzdz" n; tejL lzdz! ISC
f sz yj dz@ 20 Mo tcj 3 dedetsdz tsB Stclz H ts9 Odzd

A oeffj LOwWeodzjdede j tejLbd sOIT tfkedkdss
NEtedzOzOr d ftsh dd CtdlsdyjmSky yj dsk
A yOmls! tjLkd OB, ftcjHMmlsOo dzj dadz 7

dzj L Oo d M d 3" -dsi) I dzPiz tsaz®ls j dz2 MS B ctekzf §f O
¢f tcesBOYydw tcOBTBIST .

I Mdzso dzr | tjLEzdz SOIsT dmmdzy Hs®d OdzdWw HESC
CodaW Jtej dzgydd 5 Birmndduyud MEsdz Ltjdde (1 n
Vision, 1 CMV), ®BINHEZEZOtsSH 2 CtsdWj tcj dzyc
XTOP &Bj Y HEZdZOtetsH dzes?2 € tsdatiziztmj deyd d Isij & digjs st
tcj dzZlse j dzsoa MCOW BYISJEO o BIStetst dzj € Is-tetsdzd €
ftcOCIsdyj ME 2 Cdelt j o dzyd d fesdLoBHdIS] d
BN HERZOteSHd2sd3 CBdzGtej My i BdCtetsmME s «
Congress), BB Y HEZ RZOtSH dzts 2 j ddists dgk Jst@ | dzW df  «
(International Conference on Electron, Positron, Neutron andray Scattering
under External | nfl uences) , &3 Y HEZ Ot
WdLdC O Isoay HisEs Isj dzOe 3§ Y Hz dzOtctsH dats 2
gL dzeyjdds (Il nternational Conference on
RAD), &Y HEZEOtetsHdB?2 CdW jtoj dydd AAadL S C
ROz ydets?2 CtsdW jtejdzydd M d3i Y HEZROKGESHM &3 &1
BesteW s jdzj LO o detstedzdd d (Ossdzsedde, a3 )
B Y HEZRZOKGESH dats 2 Bts dzs H § ) g5 3 deld@ly y dzts ¥ (s o htel tEt
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BBy StsSHT 0dzO0dzd L © HdWteOC yd tsdzdz" - H Odzdz" m
tcj dzlsG j datso MG 52 sfilsd<de, d3d Y HEZ ZOtetsH dats 2
gL iy ddwy m e jH'™ &3 Isj dztsd3o , B34 Y HEz ZOtetsH
zOdztst dzj S Istesdzd € OO0, B4 Y HEZdZOttSH dats 2 C Bdat §
ssRsctcOW dd (Conference on | ndustri al
B yHEZRZOtesHdzs?2 CtdaW jtojdzydd 6 Mddes osistets
and Free electron Ilaser Radiation: generation and application, SFR),
BBd Y HEZ ZOtetsH dats 2 Coda¥ J 6] dzyd d At J dzlsGc § dztse !
stedMmMsOzzsctc OW d yJ MS tsd3 ssdzc e MMmJ , d3d Y HE
CeRf ! 6 Isjtodets? IssBsctcOVWdd At Jdzlsej desmE s d°
B yHEZRZOtesHdzts?2 CdgW jtojdzydd s toj dzlscj datso
1JRstg d Htlkzedj .

[ dydzr 2 9C dzOH Oolstste O

l HdMMmjtelsOydd HtojHMlsOadzjdz@ tojL bzdz IsOIs
Is 4 d3d . f sdzlz g dzdz" | MOBdd3 Ooltstesd ddzd
tczC sosHMIso sd3. [ Mdesode | tojL zdz! SOIsT d ft
slstcOy O Is ff jteisdzOdz’ dz" 2 9 C dzOH Qolststc® o
s stcdz" » tjLIEzd IsOtse  sdzkz yj ddzj i@ o dsff) &) gdztsc
dimmdzj Hiso Qs jldzv BY 2 O def dzOy d § s dkO j 9) s dzSIss 9 ,
stedotsdzstsmMtsea, R. 1. cCdBigTdcBitcld ofmiCagis)?dddsC
ddzd OfMmYf dtcOdzls Oz, tcOBtslsOoah ddisd §tsH k€ ¢
b. b tedetste! jo), C O HEBRE gL Cslstste’ R o))
B dzOG tsH Otcdzgts ls+ .

1 kB dzd S Oydd

[Mdsoder j] tjLbkd sOkT 5 Ikjd&kj HYEHN]lsC
slsjyjfMmlsojdeder & d o5j 3 HERZOESOH desT doPle tsdzO dzO 5

dlstezCIszteO® d B jrid Mid B PO Ydksmistsd s
Yjlsrteya cdzOe d L OCdzs yj dzdvw. ] Sdzdd02?2 B
MstceOdzd vy, oS¢ dzt yow 139 twdmikzdzSses d &6 IsOB dzc
zOd d3j dztso Odzd v .
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] ZOo © 1. wubotej o3 dgdz" §J dgj SsH' to]
BICtesssBscteOWdd ([ dlsjtcOlskztcdzs 2

11 t jdzse j deso MEC OW RIS teslssBsE tcO

t Jdelseg j detsoamMC OW (SBf ! s IsjtedzOW IssBELOW
9 Oy dz' a3 dzj tOL tclzh O h d d3 HdOc detsmisd yj MmMS dds
ftetsd3” h dzj dzdzts fls d , dzOkz ydzr n dMmimdzj Hise Odad W -
toj dzlsc j detso ME 5?2 btskisctcOWdd B' dzd L Odztsy j dz'
ksBscteOWso. 1 1917 EBHEZ &OIj BOIS R.
SBtOlsdzts? L OHOYd dodzls?] ¢ tc@zL dets2zv & j tf &3j b s df)df) |
(tej Csdzmlstczd tctso Ols! ) Bdets ¢ s 3§ todzr Wiz dzS y
nOtOCIsjtedmilsd S Ods. [HBEZOSCB ftOCldyjMmMSsy
ssd Cts f) ftswodjddjB tejdzscej dzsoamSdn Ikl
Btsdz! h 5 yd fndzts o' MsC ¢ OyYJ Mise j dzdz' = fn dz
o smMmis Odzts o dzj dzd W o dzkz Istc j dzdzj 2 MstckzCIlskzter
B MistctsH j2Mlsoakzs hdn CI1[, MmMitsmtsedr = 1 Isd Mmd
ltoj2Mme jdzdz ftedd3zj dgddz 1 Isd BBy IstsHT H dzw
tcOHdsOMs Bls.datsiBd 9 63 ctsHEZ ORjtedC OdemMC d2 W
(dets Bldzdyder 5 Bls  OHBdZO M sse 5d3) tgj b
otsimisOdzeslp dzj W [ 969 CcEtsHEz-W @dzd 6izd 2 I ¢ D Iz dzdiz
dL W dtedyr fEM dzilsttedz. d tc )& @diz] ¢cSfaknee)dIlf j tco r 2
Csdzf + ¥ Isj todsr 2 toj dzalseg j datso M€ d 2 ssBscteOW ,
ftosh dzd o 592 dsHB®7[]9 etsHEZ sttt d mOok
Ctsd3tf ! 8 Isj todats? ssdBtsctcOW dde Brdzd EZHtflstsj
wdLdsdasedd d ddHdyddz .

dlstsdls lsd3jIsdls’ | Yylsts BOLBOT § Odze tsted Is
dzj ¥ Oh dj o thdse Odedd fsyjHEZL" ISEBESE O
SHdso toj Bj dzdzts t6OL teOB tsls Odz” ]  dofry fycky t]HstD oStz

RHJVY tftdzzyjdedw Istcy nd3jtodzsets dL tsBtOY j d
ftesd Syd?2 BE2CoOdz dzgts o dlsOdzO © otLHEZA] d
9 wOLd » MIsteOdzOr. 1 Of tefldRISE, GoG . o dfdgts Wifj jmtd
vJlilsj dz2 BOE G, l . R. S stcj dzB dz¥ o, d. ¢. vk Isdd
fjteor n IstdsctcPhiado dimdzi Hiseo Odzd Mz yoO2!
tcOMmYf sdzsy J dedv tOMratsHWN jesmw dhissyded € O
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sBi jClIs sB dzz yO,j Isfyw ELCddz o] jtestsBtcOL dar ¢
otcOh jdzgdd ®BI jJSCIO eotCttkze Md, 4ttt jdzH S
Wtslsst dzj dz€ j , fjtojdsjhoOsh j2imw f Otc Odzdzj dz'
tcj dzlsg j desh W tcis@ tc O ABARZ0O, L OC dze yOs h OW ) mJ
fsdzz uj dzd v dL 5ROy j ded W Mmdzsw |

] Ctdzyj - WO 19907 KIStk hEsdicOy
o dzm teslstetsdzdz’ § dMistsydedSd toj dzlsc j detso MC 5E s
Bisdzj j wwCdd®d dMmistsydedS Odd toj dzlsc j dztso MC ¢
stezB SO, Mdditsktesd f§sLotdddd MHj EOls:
BISobsBsctOW duj MS &2 111 651 L & O dzdiL el d®@ j 3"
BICcobsBscOEY dujMSd) JLsBEOYjddY HEMsJC
dMfsd L co Oded™ tojdesejdessyfisdui MSdn { dzj o,
MiejL Odedzr & Oy 08 MdE £ jox s Odslgss,) [ d M &
o] dalse j dessy lsqdui MSdn L dzj d3j dzls s @ H dzw
BICteclstsBsctOl s ©C OL QIS fif dztsdejdatsjindslsl O adjndz ¥ dfif
L Cff 2 Ok Oydd .

[OmMMmtseoatsy Htotseo jHJdad J BICtoslstsRicctcOW d yd
Zdh ' o d&OYUO&EHRHOO0CISES MowL Odegs ) dgj M tsd
lf jtear 7, f sweoeddzd ! HsfMiskz g dz" | Ho lzdgj t
fsdzzftccotsHdzd S s j HjIlsjClsster {i) 0 & O 1d3ds f3tc txfdz
Yyomkstslsts?2 Mydlsr 9 0dzdvw ¢ OG16)0. -eFtieie] ~ ,1  Bifj k&

©OL OB 5ls Odz BIS W S hnder j dilstsydzsd S q
fsLocdvshd] §odzyOls' tjdscjdsomMSdi dJL s
GBS o5 18 [ stjls! 5, fswo ddd ! Hisfls iz dz j

or yqdmdzdlsj dz' dz" j§ fnd misd &' My smse dz" § URRCRE
toj CsdemistczC yde d odLEZOdzdL Oydsr L O tOL zd3dz
ftotso j HJ ded W gL d3j toj ded v ) . ROzIsj toj Mdz" d3 W o dz
dzOB stc Ols stcdz” ~ BISCtclstslssBsccOW 50 w g dzw dzd !
BICtesMOUBY] OBRY[f OtcOls dzOW MsMmisOo dzwv s h OW C SISt
sls tojdzlsegj desoMC dr EMisOdasoasC  zIsy d.

| BICtsscBsccOl OF ktsdts otj d&j dd yYOh j
CdasOCIsdets?2 ddzd Gtetsj Cydudedes? RS eslssdts
BfCteslstsBscwOVdd dhmMdjHkjd 2 ©BEOLjY 1t
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ve jJdzdyjddw tjdscjdsomMitsets dqLBOY j dadWw t
HsMisde O &3ty tOLtjh jddy BItjHJEVjlsMw o
COMRtsH d B3 Mls: © j dzsc j deso MS G ts fzyc o.
BICteslssBsctO¥dd el jCIk dhdjHtse Oddw {
gL dzz yj dzdwv dzjBtsdzr hs@ts t©OL d&3j 6O, dzts ) B S
tcOMf sdzOG O sMw dzO dzj Sz wOnHiE sy ded §f
Mz yoj ftjHjdv]jlsmy Mtstslsdzeshej dekk jisd3 €tc Odrpfi] Is,
HilsjSbtste. GCIsO, IsO¢ dzOL " 98 O BBOW, Ctsdzd ud Mm!
fsylsd ot ofMinmn &IHJYddns dn2l &) dist dzey M da
Lsts?2 Mojdd GtejHjdjlsmy ©OL&Bjtesdr dhstsy
COLtejh jdzdj s HjlsjClststc®. RMIBd Lo Odzdj Mt
fsLotsdzw jIs HBMIsdGEcOIls! tw©OLtejh j2Gkdw HES HBdzj 2

S wOYOLLz 20HONe BIStesbstsBsetO¥ dyj mMSdy M
ofjn Mdden tetsls tects O], RBIILDPG, 2 SKF ANBKAJ[ H te.
[ dzwW fsor h jddw tOLt] " jddw ) BdCteslssdiBs G
ftoddgj dewIls! ko jdzdydeOsh dj tjdase jdetstsfilsdyj f
ANej dgj dzv, o] dzsdzdzw s h 2z s lsid@jlzL, OL  (jos1© @@ P
ddzd OMmdBdIsted yde" § lsO.061d s K€ tod figld Ggzdz
toj dzlse j dessf Isdyj M¢ dn 1 dzj d3j dzls ts o LOs dMmdls
bsiscteOW dyj MSsets dMmmdzj Hise Odad W : dzj 5B A SH
L dzjtcedd tojdalsegj desomMEtsets dqLdzzyjdedw d Is. H.
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t d ikzldztsE: [ d OG tc O BRO, Mz telkzs P OW Isj Ckzh (
fslsjdydOdz HOd dzgj2h jets tOLoadlsdw (Ldgr )
toj delse j deso MEts?2 BIStosMEsf dd-L j cCddz § K& omp
[30] , LBdede" = § dzOMiIsddesE Atejdzgj dzv ( FBEsnel
34 d dzOB tst8Pls wide'sAydid € OR, dBdetsce tsdzts?2 dzr = [
[36] , Ofmd d3dd3zj Is to d y dats Mtej L Odzdz - CtedMls O dzdzO
MsMlsOoadz" » dzddzst @& mpodmndgj tt pdegve s 940§ tsdzlz iy«
d Stcjtej dzZlsdzOY HIWteOC ydtsdzdzOW o dL z2®QidzdL Oyo
43 . t OmMuyd lsdzg §j L dzOyjdedw ftsCOL Oder dzf L OCt
- LOCtOh j dzdzr o3d fd d3o ts dzO dzd Mtstslse jIsMmilse Iz
Mtsslse jlsMisakzs s Mddemr tetsls@&zB@BOIs Btcbizb BGH @ Is ¢ §
r OctcOBRBABO oL W20 dL BGBLBKO |

l tjdzlsej detsomMits?2 BICtesMEtsfdd L tsdade §
Hdzw WsCkfMdteseSd tj dzsej desoaMSsets dL dzzyy
JLBBEOW4E]2 § dOmistswh jdiz otej d3j dzgd ©OL tej
o9 ®BWeltsd3z HJOY OL tsdzy 6 dzlscj dzseo MUGSHs dL dz
1 edd3j dgf dzd 4 1 sdAag § ezOmfipaasClzy fzsmisd Mt
dimlssyded ¢ Odzd M otcOh O h diglMy OdesHBAR § L o
toj dzlsc j dzgtso MC d?2 RBIStoslstsBsctcO¥ M ttOLtcj " j da
[49].
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slsetecOWdY M dMmftsd L seaOddj &3 L tsdade’ -

Md dzn teslstets dadz” = 50cbfls s Ydzg f OF d3 [te, 9 2004 ¢
Istcy n A3 e dzOW toj S sdemistczC ydw Cdzj IsCH, 53 tcOL t
T MsCts] tOLtejM jdadj L tsdeder =  dzOMlsddatsS HJ C
B C-tgds ZOSIssBScteOV dd, dts BetsddOw Mmistsd o3
dzJ fsLosdzwels dMfsd L 59 Ols! dn ) BOMMEo
L sdedz’ | f dzOMmisddz¢ d Silksdd3dL dtcse Odz' H dzw g
BYeCtd3 toj dzlsc | detso BOSEL H d f @ajtsdgisHE.BH W IS H
Mddz: des s dzsh Os hds BBI jCIstse .

[dv MBLHOdY o' MESBEOLELjhOsh jes &dCte
By dzs M sde | 589 OwO. Ky Of c GEfE),0ds HN{ &d
K j SO0 Hdv IiRESmBidsy 0L Ldni s das ¢
©OLtejh jddj 90 dek fted + dzgjtecdd 20,5 C41J.

[ dzw dmMmdzj His9 Odzd W sBl JCIstse ) Y MisC s
dL dzzyj ded ¥ yOMmbts dMm{ dpe i rdsizr P ) o dedg)mdstaiags
magni fiers) ddzd MmMtsmMisOedzr | o dzsgdlzv s h ( §
Refraction Lenses, CRLS).

RHj¥ dhMisd Lseo0ddY Hd¥wOoSydd fddss
Ofd &3dsj Isted ydzs Mitcj L Odzdas s S ted fls Odzdzj54o §f j teo T
[dz §SSOLOd oL &y dshls! sk y ol BOg d.
bojdduddd. 1tHtBd i {(Migeddpads i dds
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fsdzdetsls: ¥ ftsdzj h Odzsfirykz o Mis§ dads | dpsdzt] Qe ts azfzs |
f smdzj Hdzj J Istcj Btso Odzad | Otz h j dats, sts Mts
dzj  sdzd13d19[1200 . [ HdOSCt YyOMmists oL ddSOjls f
dzj dBjhOjlsmw o fdj Licjddy HjlkjSlt
CdzOfmMmdyj MSdn Odzé tstod Is d3ts @ te] CsdemistezC ydd
dL sBtOY j ded W . 1 Jtwemf JCIlsdoade” d3 fftoj HiNlsOo dzvw §
Mdlsd?2 HAv otMmMmisOdatse dzj dzd2d] , ) lsecHzd@@Cizttg r  ofr) oA
o tcj dgw sO¢ dj Odze stcd Is 3" B &zZOH O Is yJ dz
sB Iz yd dzdz" | dzj Qtesmjlsd §dzsats dBOMhIlsOBdtelzs
cOL &3] tets o .

[ dzw f tsdzlz yj dzd v seRsc Lol duj NS d- ©j
fcjorhoshjes fdj LijddY sShejhoshjcs |j
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Hjlsj ClststcO, BJL Zh jteB O HdzW ftecsmMistcOdzmlis o
sf dMOdes dzj MC sd2]C 5 [fitfuhnjtp Hote ] SMdetso dz" =
ssBsctcOW¥ dyj M d?2 i s HsAewHj ,dzls  totiste JOUaqla] 2 dzdztyf ts

nd dzts -8 ® d34i3dzls d tc 5 9 O dzdz" 2 f SHASH. Clsd &34
( f etsd dzdzs Mls to d te 51970 dagiztizj ¥ HzOMdzJMze P dj =~ OtOCIs
1. [ sC Odz' dzOW stsBSCtcOW W (Local t omogr e

fSHARtSH L OCdz¢ yojlsmw o ftsdzzyjddd d tj
stsiicctcOBRB f sHESB ZOMIsj 2 BtOL Yo fklsj &
COYHEB?2 fHtSB dZzOMIs d23dzB] sMmdgj ls @] ) dadd ¢ &
IsOC Y | dL o j Mmis dzts Co¢ IstsdZts ¢ t6l@F d wd dzg i J
odzzlstej dadz" v B BsEtc®OB2 [ Mo j B3] GMtse j dad
tcj Csdzmistclz d tets 9 O dzdzts 2 sB zOMiIsd ftedmbkzlsmls
f sHBBdesy J Mlsea ] Jodzzyd dedz" = sy Syd2. 16
O dzsC Odz dzr 2 sBl jd&B tj Csdemistcz€ ydd,
Otcls j W OC IsT duUiklB.tc O} pllpdzy fo S sdzmistezC ydd
tcj Ssdemistczdtetso Odzdzr | tsBI j O3 Is ts d3ts 6 tc © A3 3"
tcj CsdzmMistczdtetso Ols! tsdzdz" 2 Istej mnd3j toder 2 s
2. 4B BBtG H Odzdz" n fzlsy d3 B j H ( dzproatfed ftcts
acquisition, POA) . ] LIssd3 fSHABH]J
JLBBIGOY Jdzd?2 HAEZW CO)YHBEt EZecdzO ftsj ¢ yd
mMh doe O smw o d3d MisJ , Ylstser ML HOIs! JHd
Il Istets EedzO fmsotstetslsO B j CIsO. 1 Olsj d3
Yylstse ' ML HOIs! MddktsctcORdizz o Mjcects Istej m
stsiZsctcOW d yd mME z¢ toj CsdzmMistcz € ydizd) Clstsls

dmf sdz' L s Odzipw , ZOf ted d3d tc, ) Ists d3s G tg C
f dzOMmils d dzs 52 A to ] dzj dzw H dzw i sdzlz g ded W tc
[126, 127].

3. BBt H Odzdz" n fzlsy @3 tBi jHJdzjodedted Mmd dz
acquisition, POA) . J L Istsdi f SHAtSH

dMfsd LsoOddjds WdChmdese Odzgde’ = cEdL &
fsLdyd? HikjChktteO Gldshndlsj d ds i j!
sBesls. 10jd HilkjClktste (ddd B jCL
CstteHdZOSO®R HAiv §odkyjddY Hikzesces

fso sl 12880 jICusd® fie st HOdd = ft lSOCI
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sMmojhjddw; LOjd Bl jCIs MdzjctO o stcOYl
d ttMmdzj Hse Olsj dz! desyls fsolsstew j Isfipw . J S
HOdzdz" n, Btedj dzsdtetso Odzdzs dz dzO Md dzts 6 tc © BB
oteON jddv (jtej BjNOjlsmy o Md3jhjdedzetsy f tsdzts
sMeojhjdedw d HJjIljSClstste®O, O Bl jCI ol
sB dzOMIsd Cwdzt yo oedzzlsted yddzddzHtcO. ] SHA B
B de' "jj HdtejCter sdj wBdZEYJdJY, Ykt Mdedx
SOA B'" Yydzs sBiJ M juydoeaoOjls Btsdzjj or mMsClzy f
stejBlZjls d&B3jdz' hj fsMmiskzy Olsj dz dzg" = HaldP j dzd 2

J H O dzdzts 2 HdMMJj tcls Oy d ts dzdats 2 tcOB tsls j
Emtse j teh j dzMmis o tso Odzdz” 2 d3j IstsH dzts € Odz! dats 2 I
Hy 3 dzmistcd tclz j Is z dzz yh J dzd j COyj Mseo O dL s
CdzommMdud MSddB3d & ssHOBd d YsLetsdvjls tOf
HOY J ftcd GHdd MEOdz . [iJlstsH dMf sdz' L Iz
sf dMOdedw Bi jJCIsO o ftosMmistcOdeMlseoj fJtosj ¢
o CsdzmistezCydd. | ~tsHdz" i3 HOdzdz" di3d Hdzv  ( to
dzj f ts dzdz" | HOdzdz j, - DOtsfis D tizs datizgzdzdzts | dL B
Htse jtodlIsj dz' dz § L dzOyJ dzd v H dzw ofmjn fd¢m,
tcj CSsdemistczC ydd) .

15 Jtoj 3" cOL tcj " Os h OW ( 4D) bktgsd

UicOHd yd sdedzts o ssBsetcOW dyj M<dna d mMmdzj +
sBl jCI MisOjlsmw dzj L d&3j daedz" o3, O HOdzdz |,
dmMf sdz Lz IsmMw Hdzv tj SsdhistczSydd Istcj - d3j tod

ltojHi Bdzsy jdzadj] B MlsOydoodzOtodesmisd tsBi j €
dLizyjddd HJdEOKBIUIMEds fetsyjMmimtse. 1 1t
sHdadds Istcjmnd3jtedsr &5 ydWtetsor ds dL sBtcOy j dad j o3,
SOYHOWYW dL ddnr fMtstslse jlsMmisealzjls MsMmistsw dzd s
o toj d3d dzd . s 0Cdd3 Gletcds dste W ddgfi Ististerj 93tdDOh O Is iy
stsdkisctcOWdd (3D + otoj dzw) . JHddd3 dL {4
otsLdd S dZzO L OHOYO dBsddlststeddzc © dzj MIsOyd tsdz
fpdzd 3 4 dad W LO  0dOlsddud hOd gdsd HigsElEDls 2 6 O
1 OB dz&¢ H j dzd W o j dzd M LO HJdOB]S 52 tcOL o (L
OB dzs Hjdad™w L O BBl jCIssds, SCobttts] ff tsHdA
Hdzj 2 ddzd dgjHjdzr, BT dzts teOLHJj dzj dets dz®@ (¢
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Cchtste' 7 fosotsHdkEM! SHds sskscwOW dyj MS:
d dzls j 6o OdzO sBl jCIs fudls ©dzfyw dzj d L B dgv
CoOLdMsOydsdzOtedes s Misfissw dedd. 1 &% toj St
5B jCkO dL &OBGEKO bLoksctwOWdujmSdr
tcOL tcOBBIsOdzdz" | HdzW Istc ORI ydpfipdzt 2 4 p st e o O
dzj MlsOydtsdzOtedz” a3, Iss L OHOYO otcj BYtcOL G h O
fdzj HEzs h dd5s ©BEOLEBA: otsmifsOdssdls! yYd¥ ikt
teOL dzd ydz" | dBESdBj dals™ o tcj d3j dzd .

] ZOyOdE et o' MM sMIsdzOY ¢ 5 da
SsBsctOVNdwYy 9o tj Odz! dzesdy3 o tcj d3d daAPB?] B ' dzO ddg 2 C
otcj dZv dzOBdZEHjdzedw L O tBI jCIstsdg d otej d3w M
SHdddB3 (jtdHsd otej d&3gj dzd. 1 L Ists?2 tw©OBBIS] -
H dzw csdzz WO d WOdzssdisdz o =~ Oded yj ms 2 Co
o sL d3tsy dats s fsdzEyj dzdv ftesj Cyd?2 s dzj Mis
o tcj d3d dzd . SOy HB| CoOLdMIsOIsdyy MSE 5§ 3D d
BjssHBA Ajd HCIOMRY O 1 BB s dhistcd tctso O dzdzO v
Of f OtcOlsdzetsc 5 tej N j ded W H dzw mMBtstcO f tots
ssBsctcO¥Ndyj Mitsets BjIssHO lsCter dzO detsar j
difMmdzj Hse Oded W »  HJdZOBI U MEdn fesyj M.
Moksets ftosyj MMO. uvOC, dsHjd Hoeadyj ddw
o 52 Miso j ftsh tc Odaj dad W ZsC Odz! dets 6 s sBi j d
tcj SsdemMlstczSCydd Coa0OLdMIsOYdsdzOwi} = MtsMmistsw d

Ftekedds bdfsdd HJdZOB]UI MEtsets f(tesyd M
fosolsstews h dj mMwiddfigsyj Mfigzy [SOCd- fJtesyd Mt
fesjSydd LO dimSsd ¢ §jedsHss. I shd
fjtcjMscOdoOs sy 5 WYOLOEK fesyj Mnd kO,
sskz 3j CoOLdMsOYdtdOtds®rz mihssw dd:s
BjlssHte toj CtdmlstkSydd, ©OL©OB 6 Odzdzr & H d

RMMdzj HSe Odzd§ HJAZOBJUI MEdr FBYJ MNSe
5OCY | dBsyds LONMMEOktds Ols! §¢0OC slHj d d
Nddem eslstesdedzs s dMlssyded S O sy des L dzOy g s j
ftos) CiFRJ [ vdBsctOw dud MSdd ¢ MYldlted d3j dals
143 ftosH | i3t dzmistcd tets o O dzd otsL By dets M ls ¢ dzO
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$dzj ydesfisj? BJL fddijdzd dzdv MmfJydodz dz
| OBBtcOIststedzr | 1+ S jtedd3d dzlst 6 dLlkzyj dds t
LO tOL dzd ydz | WiEdC yd sdzOdzr dz" § Hy2Mmlseadv,
N do tslstigd.r |

] L Iss %4 otej d3v dzOyoOdztst! Mo j h j dzinls o
ssBscteOW dyj MSdr d&BjssHtse, ftedd3j dgVv j d3F 7 H
sBl jCIstso . 1Tz ftejHEZEY Jdz Odketstedlsdyz tOM
HjWwtstedsOydd Hdv dLikyjddy f§jtedsHdud mcdn
sBi JC4j. [[dz2 HOjIs otsL d3tsy desfyls zls tsyded Is
CoOLdMIsOIsdyj M¢dr tBi jCIstsa © MmMjtedd. 1 tcj
ot d3d dzdzts 2 tejokzdzwtedL Oydd H dzw dL z2yd dedw
mMsmistswdagdwilddsBi J s Cydd, dLBjtejdedz | o o
dmf sdz' L z © iz s tc dols &30~ toj CsdzemistezC ydd o d3j Ml
tdLkzd Ol tj CtsdemlstczS ydd Wwodzw jlilsfmw W iz dz€
RIMftsdz LsoOdedj © dqLBjtjdedw i Mmnaj &3 144 sdzlz y g
f tsL o tsdzd dzts zo 4 dzd ud lso' tc § tf3c dizdizts jo O didisLotg jdrdztizd §
ftotsmistc Odzfls o j dzdzts ¢ ts d o tcj d3j dzdzts G s h st O
tejokzdzwtedL Jtezs h d2 ydzjdz. [ Odzt dgj 2" jj HtsB Oc¢
Cemelyedsls sw dgdzets?2 W EdS ydd Hd&zvW t©OLHJ dz dzgsEt
dzj MisOyd sdzOtcdz” = sB dzOfyls j 2 sBl jCIsO f sL
tcj CSsdemistelzC ydd, Yylsts Br dzts fftetsH j d3sdzMmistcd to
ssiBtsc tel®@%.dd [

sO0Cdd3 sBteOL sd3 dzO HOdzdzr 2 dBtsdzj dals mkzh j Ml
4D- s sBscteOW dd . b f OtcOIsdz 2 f SHRA SH L OC d
dLdBBjtcjdedd dagj MEtsdz' Cdr Y tsdzder = dzOB Bteso IstsC
Colststesegts Bl jJCIs MydlsojlsmMmw Co0OLdMisOydtsc
dzj MCtsdz! ¢5 fcoteslsse G jdgsted otsCtokze 5B
MdMmilsj 3O dH jdddzjyOdstgtelz’ dzj §f sSH o d 3 dzO. b dze sted Is &
ftoddsj dgv s sfqw  dzj L OadMmdddts HdzvW C Oy HBSES dzOF
dqLdBBjtcjdzed?2 IbtcjBlzjlmMvY LsdHidteseOdzdj M or f
B mMister j] d HBtetsedj HjlsjSClstster .

I olttsd fBHAGH] BSd hOw yOfmls! ©OBG
Okcstedlsdy tjCdmstezSydd. 1 | &Osj 4 HO
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dztso " 2 OdzetstedIlsds Hdzw tojh jdedw L OHOYd ffls
tcOB SISIRE, [ o Odze sted Is d3 dimf sdz' L z]j Isfmyw d dazW
sB dzOMmlsw &, dzts o 3 Msts dMf sdz' L tso Odad W Y dz
sBdzso dzj dzdj yYyOMmilsd MddescteOd3zadz' , o' yd mdzj dzdz
o Mtstslse jisMmisedd M dL d&3j t6j dzdz" d3d L dzOyj dad W o2
B Mstets, IsO¢ CO¢C detsoatsj twjhjdedj, tfdMmr o OF
Msmlstsw dzd | sBi jJ SO, MstesdIlsmw M dhf sdz' L
[HAZOC, ftojHEZOCO] BB 2 OdzétstcdIlsds dzOS dzOH '™ 9
Msilsdatsh j dgd J§ 3j Y HE M stotsmis! & dMmfmdzj HIZzj ¢
L Bjtejded™” BHdE?2 fsjSydd. Jtjdj dds] O
1L CMfsLdydd tHdses ¢ OtHO. ltoj HY sdzOG O Isfr
sBl jSIsj ftesdMotsHwls KkOCdd SBtOL 5d, Ykt
tcjdzlse j deso MEsEts dL dzzyj dad W ) stsds ydmdzj )
a3 dz' " Oj sy Mt ot Bj dagj 5. s BOCdd3 sy
YAdHSECBMIsd o dzj S slststerlds 4 tediptsmIE Misg R OO dzdk
f4uols: .

16 {jLY B3) ddlsj cObbtedscts BL &

RMMdzj Htse Olsj dz' MSC d j tcOB SIS 9 Mtso to]
BICteslstsBsctcOW d d 9 JHEISMW ) dzj MC sdz' € dnA
ftesMistcOdzmiIse | dzdzts G 5 tcOL toj N j ded Vv, fsor h j da
toj CtsdemistelzC yd2, z dzd dz' h § dad § otej d3j dzd/ HESL T

tcOLodlsdw 1 Isdrn dOftcOoadzj dzd?2 k%] dzjHEsSMISOL
stsydz" § Of f OtcOIsdzgr §j tjh jdedw dqadzd MO j BT f
BICteslstsdtsc tc OW f tocj H Mls O ottty dstc O bt dats 2 O &R
sBi JHddwwes hd2 o MmMjB] BGlsddBOd dz@r j Off OO
tcJ dzlse j detso MC d m dLsBtcOy j dzd 2 d Odzé sted Is o
EftceOQodzj dgdw 1 S jtoedd3j destsds d Htetseo jHj dadW

R O34 dzdzts tcOL odIsds sO¢ dn dB3j IstsH 59 H dzw

ZzOB stcOlsstodats? BRI S tetslstsBsctcOVdd d ftsfmeawh jd
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| ZO9 O 2. 1o jHjdd] BICttltBsettOl
dMf sdz' Ltso Odzd j 8B Bsdzs R tesBOISdUdzsE 5 16

1 Offsswh O ¢dz0o O fsMmowh jdg® §f dmOdeds 1
Hd MMj tols Oy d s dzdats 2 tcOB SisT f SHRABSHB? ¢
tej dzlsc § detseo ME d dLBtOY j dzd 2 . ltcdoe jHJj dzts
dMf sdz' L s Odad W dBsdetsh tetsBOIsd Yydetsets toj dzals ¢ j dzt
fedzdrtesd@ZOIsdyder &3 dL dz ygj dzd j 3. [ BsMmdzts 9 O daC
Cted Mis-@Rizdzs S tc s BOIsStcs o H dzw ftotso j Hj dad W
dfmfMmdzj H so Odad 2 f tOLtjhjddd fosWHCO 1
fMSLHOkdsects OolstskOIdL Jiocso Odzdzs e s toj dzls ¢ j dzt
Ylsts ftotso jHJ ded | dMmMmdzj H s Odzd 2 M dif tsd
gL &z yj dzdy sy il (Lo sddls: qHjdesd¥% dyd
gimidzj Hizj k" & B jClktsa. 1 ttsojHjds §tdfd
~tcwh jfOdzse s 6 CSCtsdzO d tBtKOL Yyse CtsMmilsj 2 ¢

21 [ jsHdSCO bodscwO¥dyjmSdr dL djtej
dilssyded €08 M) dM{ td -k 6z@ 826 5 BOB 5 6 B |

RM sdz’ L s9 Odzd j Bsdetsh te s BOIs d Ydats 6 s dL dzl
BICtesbsRscwOldd foLotdvjl Sttt Sisdts 1
ftcjsBEOL 5o OdzgdY { OHB RO d otshilsOdzOs dzd o Ols
sfdzOB dzj dgdv toj dzlse j deso ME e s L dzz yj dedw™w dzO

] tjdEsejdzsomMits? dBIStoslssBscteOWdd MEh,
f sdzlz yd Is slsdsmdlsj dz des dBsdzsh e BOIs d ydzts j
fs¢dzsh O h dj Wddz Ister d StdfmlsOdzd 3 ts dzts
fsedzsh Os hda Wddz stese ftsLotsdzv jls kd3j dz' M d
My jCbte®, ds MlsOoadvjls 3y MmMsSks MomlsOs dw
cOLtOBBIS] HBilbBH]Cd ftoso jHjdzdWw dL dgj tej d
Bodesn tosBOItster , Is. €. wdad ftsLodwsls or toj L
nOtcOCIsjtedMmMisdyuyi MSdna dzd dad 2 , EBtcOos HBWcEECLkz
My jCktd d Isjd MOB o3 L dzOydlsj dz' dets ftsor h O
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Il Bdz "ddzmise | MBotcj d3j dzdz" = dZOB St Ols tsts dzr
B HdYyddzmS dr bsBcctcO¥WOr d IoRcEctcOW ORF H
NdMsC sy Iststc d3ts L dzts § toj dzlsc j detso MG 5] dL dziz
My JjSClstcOdzr dz"@ &3 MtsMlsOoatsdz ( BOSC Md BBz d3 d dzls j dzfm
[¢ 150 . ddzj Hizjls bdjlsdls! , Yylsts o L Istsds i
dmMmdzj Hise Odzd d dzJ ZHOJj Ismw f sdzlz ydIs- dmls
dzd dzj 2 detse 5 ShHhzGesdidadn Cz2 ttOL dzr j H dzd dz' )
dLdzzyj dzdw tshdzOB dzeOstips sk . sBtcOL yj s

sO0Cdds tBOLBAR o ftososHdAi = ORI ISt
dmfsdz LkjIsmvy jdsej dzgso M sy dL dzzyd dzadJ st
LiIstsdz Mz y0Oj toj dzlsc j dztso < d 2 BJCtoslssBsE
Bsdzsr s BOIS O, sBi jJCIO d fdnae) iy ldsee dolsizddz!  dzt
tcj dzlsc j detso MEsets R)Isj SIsstcO® ( Md3. todfm.

q ) 22X : 4N jBO  fse jHjddW kshBsctOW d
Y sdz' L 59 O dzd-gs3dzts Tetd th)ds @IgBR:. | dAs o MC BsE ez B
td s BGEEBT tc koM HBj &' 2 B jCl &0 ¢
stsdzd-@ B4 tedr 2 HjlsjCltsts.

lted ftsdzeyj dzdd tj dzsej degsomMSdr fHtetsj Cydts
WOCIktstcO®RRd, odzdwes hddid dO {(tetsMmistcOdzmlise j dzdz
dimssydzd O toj dzlse j deso mME sEets dL dzzyg ded v, tc O
HilsjShtstc® d tOmMf sdzsy j dzd J dgimimdzj Hizj BIBGE
HilsjShtstetsds (G jtd3jlstedw 1+ Mt jteddsj dzlsO) . i
Bsdesn tetsBOIststotso ftojHI Woadzwels M j ydwWw dyj m¢
dimmMdzj Hz ] BSE B sBteOL Yyo d3d Y HE dmistsydzad & s
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sOC s wOMMistswdzdj, O Ctlsstesdy o fmw B dZOMI
LIssds COYHOW IssycoO Bl jJCIsO BEZHjIs dzj ME sdz
fswedz dgdvw ftsdzzlsj dzj 2) , O hdeddO M Sistel
MsMlsOoacIls'Hdzw tcOBBYIEPR , zdddd ¢1 1 (ftod 0O
f dzsmMCsMmisj 2 Ctod Mis@izdzO f JtetsctcOW dls O

l etsMmistc OdzMmis o j dzdzts § tcOLtcj " jded j i sdzlz y O
Hsfilsdy j dagdwv HIWteOC ydtsdeder = tscteOded yJj ded 2 ,
difdzj Hso Odzdd ©BI jCltses (RBIStodedzsets tOL G
fsdzzls j dzj 2, o &LOZESAjM(EscdsL OL Bj O dhlsty
toj dalseg j detso M tsets dL dzzyj dedw . l dzdwdzdy 1 Ists@
bojdduj ddw tldtsh jddy tOnfilssvEEt@oL §j gd dzisd
AsBtcOm jlgj Clsted. | MdzkEyoj, C(GEHO 1kt MBE
CSEHO ©OL®Bjte dhssyddtO 181 &b, O ykefls

BEdB), dd& dEoydts ftejdgjetejy . 1 MmseteOdedss
9 J dzd yddz0 dzj 1§ tej o -'8QuidAl 20 fif of, fHsHsBUiEEfIAE g
Bsdzjj 5 M) . ClsO ojddud kO Gctoddyds

dMfsd Lk ket coddtdjlsttd. | HOdd & Efc
Myl ftsjCydeddesets bkojddujddy d&O kyof)
ftcjorhOjls 5%, <yt ftod dddj2dsd OL &j e
ojdzduddzsj 0. 45 &S .

[lsdBjIsdds dzj Stslstster j 1 St jtod d3gj dzls Odz! dets (1
My j Ctcsd3j Iste j ~nOtcOCIsjtcdMmMisdSd toj dzlsc j datsoe fr
tcOL dzd ydz' = CtedMmMsOdzdzso BsdtsntotsBOSStco . L
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import wpg.optical_elements
from wpg import Beamline
from wpg.optical elements import Empty, Use_ PP
from wpg.optical_elements import Drift, Aperture
from wpg.optical_elements import Lens,Mirror_ elliptical,WF_dist,calculateOPD
bl.append(Aperture(shape='r',ap or ob='a',Dx=lengthOM*thetaOM,Dy=range_xy),
Use PP(zoom=1., sampling h=1./0.5, sampling v=1.,semi_analytical_ treatment=0))
bl.append(Mirror elliptical(orient='x',p=z M2, g=q_M2,thetaE=thetaOM, thetal=thetaOM,
length=lengthOM), Use PP(semi_analytical_treatment=1))
wf_dist m2 = WF_dist(1500,100,range_xy,lengthOM*thetaOM, )
calculateOPD(wf_dist_m2, os.path.join(mirror data_dir,'mirrorl.dat'),2,'\t','y',thetaOM, scale=5)
bl.append(wf_dist_m2,Use_PP())
bl.append(Drift(z_M3-z_M2),Use PP(semi_analytical_ treatment=0));
bl.append(Mirror_elliptical(orient='y',p=z M3, g=q M3,thetaE=thetaOM, thetalO=thetaOM,length=lengthM3),
Use_ PP(semi_analytical_ treatment=1))
wf_dist m3 = WF_dist (100, 1500, range xy, lengthM3*thetaOM, )
calculateOPD(wf_dist m3, os.path.join(mirror_data dir, 'mirror2.dat'),2'\t''y',thetaOM, scale=5)
bl.append(wf_dist m3,Use PP())
bl.append(Drift(z_focus_M2-z_M3),Use_PP(semi_analytical_treatment=0));
width = 50.e-6 # slit width
dz_blades = 30e-2 # distance between blades
bl.append(Aperture(shape='r',ap or ob='o',Dx=50e-3,Dy=50e-3,x= (50e-3/2+width/2),y=0),Use_PP())
bl.append(Drift(dz_blades),Use PP(semi_analytical treatment=0));
bl.append(Aperture(shape='r',ap_or ob='o',Dx=50e-3,Dy=50e-3,x=~(50e-3/2+width/2),y=0),
Use_PP(zoom_h=0.9,sampling h=0.9/1.0))
bl.append(Drift(z_M3-z_focus_M2),Use_PP(zoom_h=2.4,sampling h=2.4/0.4));
bl.append(Aperture(shape='r',ap _or ob='o',Dx=50e-3,Dy=50e-3,x=0,y=(50e-3/2+width/2)),Use_PP())
bl.append(Drift(dz_blades),Use_ PP(semi_analytical treatment=0))
zz = zz + dz_blades
bl.append(Aperture(shape='r',ap _or_ob='o',Dx=50e-3,Dy=50e-3,x=0,y=~(50e-3/2+width/2)),Use_PP())
bl.append(Drift(z_focus_M2-z_focus_M3-dz_blades),Use PP(zoom v=1.4,sampling v=1.4/0.5))
print bl; bl.propagate(wf)

t dmkz3esE: ltedd3dd 6 ST dmMOdedw B d BZBdzO2 dzO 9 & dz¥
sWmjbdzr » LjtcCOkzO (M1 d M2), 9 jtlsds Odz d
SOC Y] eBtedLBdsOdz d" § d ojtlsdS Odzt dgr § M jd
1 Oh O BdB d&zdtslsj € O ftoj HsMIsOo dzv | Is mf 4y
sBdzj cyjdedvw dzOMmMlstets?2Cd OO Istetso wOMY tots
Bdzj ] ftesLtcOydz & Hdzv Y sdz L s9 Olsj dzv , Ud &3
yomilsdzesmlis d, &34 ssH Use PP() (use propagal
OQtcczd3j dzlstso BSHddz dqdzd dzj MEsdz S5 f OO Iste
ftsdz L tso Olsj dzj d3 H dzw H O dzdzts G 15 sfdsPY yd M Gt
ftocj HEMSOoadzw jIs WEAdS yds tcOMf csMistcOdz] ded W
OB tstesdy f OtcORj stetso wwOMf tesMisteOdzj dedw, MY

1 Of ted d3j tc, ¢ ts &30 dzH append(Drift(50.),
Use PP(semi_analytical treachment=1)) HtsB Q9 dz¥ | Is ¢ Bdd
tcOMmMf ctsMistcOdzj dzedj o HEEMmMstsdz ftetsMmistcOdzMmliso |
dmMfsdz! LsoaOdedj 3 sz OBRZOZdIsdyd MES2 BBKGOB K

 dzv  dzOfmlstes?2¢d HdMCtjlsdL Oydd 131 A dsy
zoom d sampling ( te (Bfg. . s O¢ d o s omJn yd madzj c
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dMftsd LsoOdedj &8 HAMSte] sdatsets ftcj SBLOL 5
HdMCtejlsdL OydY MJedzOdkO o fLwdsd d ©Bbt
Codldyuj MEs?2 HdY Skt Slsdr & yd Ml dede T to
sflsdBOd dsdi3 Mz y0j dzj sBatHdBs e OdOdzmd
Lo jMisdsets dL Isjtstej ek j oislzcertt@p €6C j | ©O2C o df

[ dzw ¢ ts dzls tc 5 dzw HdMCtejIsdL Oydd 35y dzts S
o cdzidzso e s W tcts AR Ao tsdnls & ® Afplwaddisdy 52 MY J CIste  d
odLEOdZJLJBs Odz M f sd3tsh + mMstslse J IsMmise Izt
ftoedd3j tof dMftsdz! L soa OdzdW dBsy des dzO21Isd o 5Bt
WPG http://wpg.readthedocs.org/en/latest/real _beamlines.html

327V edd3j 6 dMysd Lso Odedw WPG
3271 1 dLEOddLOYydY doifkd MO FEL

10 BAMSCOL Odzs ©OMMudlsOdzdets ] ©OMY tej Hj dzj
qBfzdzr MO XFEL dzgO o' AtH] GdHEZzd"kssEO SA
OCIsdodzr » Mjcedsj dzlstse 130 3, dL o¢zflyJ dgdzts G t
odLEZOdE]L Jtetso Odzdetsets §OC jlksds WPG . [ Odzdz
fsish! & CuHDP FRAST I [kRjttcdd Ytsktsdss 800 L
fZysS® 250 fsdz d ‘dzgjtecdd 1+ czjCltetsdetse 14
ffHo de dOdBdsets J dz' ") ted Ui bRts dgOQigkgy Idesist v, Is dag
df 2dz i §fsmdj Ctddd MEsEtyYhdHblz esiepiEonE t
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Bsdtsm tetsBOISSELO BWESet tojdidsegjdesomMEtsets
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dmf sdz' L 59 OlIs* MW HzWw EZd3j dzt " jJ dedW o dzd W dad W
ftslsjted ddzlsj dzfipd o detsfylsd .

3273 [ BHEW H dzw ¢ o toreda®Id) 5 dftssHt jadzditc 5 @
LS jteddsj delstse XFEL

[ sSHEZmpopyd Mdzj dedets twOMf etsMistcOdz” j Is H Odadz" j
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BBts H &z dz! Ryitiprbcessing SOYHT 2 wWoO2dz dL tc OB 5,
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qddzd MmMJjteco j ttO~R Il Iss fLoatsdzwjlils L dzOydlsj dz' &
LOGcttlkzL O fOBRBYISd COYHT B sy Mnpsdz dBsy J Is
f Oz Is HdzW BBOBBISCd CteslsCtsets @B zdzr M
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CtedmlsOpdziisod [+ SMT Jedd3d dzsO 85 oadLEZOdJL Oy
ftedBBStc] SPB d Isjtffjte! weo dzw j Ismw sim@ZEMIs 4 &
[¢207].
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BzHjls dzgj HisMisOlstsydz d3 d dzd dLsBtcOy j dzd | (
ftcOClsdeCts?2 wWodw jlspw 1+ Cftf jtod d3j dzls Odz! dzr 2 f t
ZzOfted &3j 6, § tod B 'dfptdsy st IOHA @= "fdted  fStassysjtd fif
sBtOL jy dByjls ,ekjlds'e Jtg®OL tflchtsjpdz H d Is ! ftoj HO
BtsH j dzdtetse Odzed j $220lp 221 P@2ds O s f MOdz + S j tod
tcOHdBetOWdd M jydodz dets § sSHGSIstse dzj dzdzats 2
dmMfsdz Lkzj i3s?2 o dMmMmdzj Ht$a Cxfpgi? Bzts telf) &z i bzs 2 wyo
zOB stcOlststcdzes?2 OffstcsFadbgefds [ o 1 Ists? tc OB |
BsH | dzd tetso Odzd j WOLSCdzIsteOMmiIsdz A dL 5B tc O
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] sHEBIstso dzj dzdzr Bdh jdad Msmisswdzd dL: fy
ftod Ctoj f dzj dedetsets § Istsdzl 5?2 L tsdzslsts? Wisdz @
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f 5C OL Odzts 31620 rtwdify. s58 ZOMisd B' d&2d ko j dd yj d
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sBtcOBtSISCd d dBsHjdadtese Odzdw S MY j tod d3j dzls &



139

HDF5 f§tLotdwjls rtOdzdlIs! dmssteds tOmMyd Ists
Codisdszdzd ¢ Oy d & BB ¥ HEZ ©WOL dzd ydzr d3d dzOz ydz' dic
fieso jtcCz M Hkeddd twWjLbkzdz IsOISOBBd dBEHJ d
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sSlsCter Isr d3d d HMlskzfdzr o Rdzlsj tedzd Isd .
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BseW sksddyjMSdr ROOSlkjtedmisdS ©BI jCKO L
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ME3sL4L: 1 j BsdhisteOydwy W OL ¢ tsdzlsteOfls dz' n
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