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E 2.95E-003 E 2.0SE-004
2.S1E-003 1.59E-004
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2.98E-004 -6.96E-005

-1.4SE-004 -1.15E-004
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WIDTH = 250, DECENTER X = @, Y = @ MILLIMETERS. CONFIGUBATION 1 OF 2| [ WIDTH = 250. DECENTER X = @. Y = @ MILLIMETERS. CONFIGURATION | OF 2
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SPOT DIAGRAM
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SCALE BAR 5 REFERENCE : CHIEF RAY CONFIGURATION 1 OF 2
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TS DIFF. LIMIT -8.7500, @.0080 DEC TS D. 0080, -1.5080 DEC
TS 0.00080, ©.8008 DEG TS 0.0000. B.7500 DEG TS 1.5000, 0. EEEE DEG
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Maximum fit error : 0.00001524 waves

Z 1 -1.67517705% = 1

Z 2 0.00000000 = (p) * COS (&)

Z 3 -0.04642276 = (p) * SIN (&)

Z 4 0.29192913 = (2p~2 - 1)

Z 5 0.00679317 = (p~2) * COS (2R)

Z 4] 0.00000000 = (p~2) * SIN (2R)

z 7 0.00000000 : (3p"2 - 2) p * COS (A)

Z 8 0.156859343 : (3p”"2 - 2) p * SIN (A)

z ] 0.92917683 : (6p”~4 - 6p"2 + 1)

Zz 10 g.o0co00000 = (p*3) * COS (3R)

z 11 -0.00004073 = (p*3) * SIN (33)

Zz 12 0.00284239 = (4p”2-3) p™2 * COS (2R)

z 13 0.00000000 = (4p*2-3) p*2 * SIN (2A)

Zz 14 g.o0c00000 = (lop~4 - 12p”2 + 3) p * COS (&)

Z 15 0.11178107 = (lop~d4 - 12p~2 + 3) p * SIN (&)

Zz 1leo -0.97787795 = (20p~6 - 30p"4 + 12p~2 - 1)

z 17 0.00000003 = (p™4) * COS (4R)

Zz 18 0o.00000000 = (prd) * SIN (4A)

4z 19 o.o00000000 = (5pn2 - 4) p"3 * COS (3A)

zZz 20 o.o0000197 = (5p~2 - 4) p”3 * SIN (3A)

z 21 -0.00016271 : (15p"4 - 20p*2 + 6) p’2 * COS (2A)
z 22 0.00000000 = (15p~4 - 20p"2 + 6) p”2 * SIN (22)
z 23 0.00000000 : (35p"6 - 60p~d4 + 30p"2 - 4) p * COS (A)
7z 24 —0.00665052 : (35p"6 - 60p”d + 30p*2 - 4) p * SIN (A)
Z 25 0.05758357 = (70p"8 - 140p”6 + S0p~4 - 20p"2 + 1)
Z 26 0.00000000 = (p"5) * COS (5R)

z 27 0.00000007 = (p*5) * SIN (52)

Z 28 0.00000000 = (6p"~2 - 5) pt4 * COS (4A)

73



0BT ©.000@ MM 0BI: @.0@85@ MM

WHW 07

20.00

IMA: .00 MM IMA: -8.249 MM

0OBI: B.0200 MM 0BI: @.9500 MM
Kpy»oK
Siipu,
d=0.63
MKM )

IMA: -0.997 MM IMA: -2.492 MM
SPOT DIARGRAM

SURFACE: IMA

MON JUN 17 2@19 UNITS ARE pm, AIRY RADIUS : B.3121 pm
FIELD : 1 2 3 4

RMS RADIUS : 2.858 2.857 2.847 2.863
GEDO RADIUS : 6.505 6.666 7.036 7.259

{ B3 1 wlsdz®0 WtsSCkfmMdteseSd o fdsmMSshmisd dL
z9o Oteyh d dz NAO= R1.63 fp L 09 § & e3spIE s 520  sdzj L
fwisidas yj dzlstej 1§ isczv0 LdpSjdiddivr =X 650 Maifscg, | r £ j @0 dztsh
NY dzZlsisjf = 503 BMSradius i wOHdEM fwisdO WCbkfdt
Metsdeyj delstcdtctso Odes 80 % 1+ dzj e dd ( tsls GEPKadiEsO j L
COHdEM fwisdzO0 WsCkMdseCd, o Stbttetsd MS dan

Ld3d dg' N § dzd § yd mzsoN2= OQ .j2c,lsz €PC45 8 iz G wds
M¥Jjdud ME ke -OB jdRc®fYSEtEY H4C O 9 -dlRR -@dOL Y, 5tV HECE
I dlstsej, ©OL &)L oisy diz W islEd i dise@ioBaydf)) dz' "0j
HdWtcOS ¢ dissciamixdzdg st toj mJ OxkgjdRsisE ¢ O 9 £ &lcdf. SN0
sBl jSIsde o fteddzydtfj Byl BriIs! dhfsd L s
Moy ¢ &zOo dztsj ¢ dzlz B d dzO NAftdAfisED o difwig tdslf tBtdy dfotsd
MisOdzj Isd LE QLB j9&. H Odzdzs? tw@O®BJ "N j ded] dzyh j -~
EHOMIsmw .

74



0BI: 0.0000 MM 0!

@

T: 0.0050 MM

20.00

@
WHW Q7

@

IMA: ©.000 MM IMA: -@.250 MM

0BT 0.0200 MM 0!

@

T 0.0500 MM

INA: -B.999 MM IMA: -2.498 MM
SPOT DIAGRAM

SURFACE: IMA

MON JUN 17 2019 UNITS ARE pm., AIRY RADIUS @ @.5137 #m
FIELD ' 1 2 3 4
RMS RADIUS : @.391 0,389 0.365 0.467
GEO RADIUS : B.969 0.99 0.999 0.814

tdMm.4 3LvwkdO WsCkfdeseCd o §oshmSehlsd dL
ZoOtyh ddz' NO= T0H.62 fp L 09 § i HtsipE s 520 § sdzj L
fwisidas yj delstej § sckzw0 L dgSifoidelivy =4 50 kS o5, 1 re j @0 dztsis
Y Z¥sFE 50 &S stkysC ¢2kd §SCOLT 00l HC
fwisdO YsChhdBs8Td ddi) o MbzkyOj BjL ¢jdj
shej Hslssyj ds 80% 4 dj ecdd.

[dzw 1L WWjijCSlsdodesets kfMmlstcOdzj dedw OB JjtetcOyYd?2
Of jtosAcs?2 0. 3 9o eamGBd QB cOMMyudls0dzO OMmW J &
L j o€ OdzO. I sdzsy jdedj LjteSCOdz d Ss1 WWdydj dalsr
fdtej d3j dedz" 3d, O Wagfazikus dzd §. f St BdL Jiese O
WedSydwy ([aA), ftddddzoshow, o doOhjdiz Moz yo,
Ydbsrtweyna ffwikjd WsSCkmMdteseolkd Gdv 5fs&pPor 501
B ded &3 L Oydd L OSdz® yojbsmw o dldgseQy dldsteibshor] to
i LOSCBdE wdzj dzdzdzmMO d or ydmdzj ded d L da@mmerdzd
B ded B L Oyd W . 1o tB' ydets?2  Bdded BdL Oydd S
or ydmdzw jlsmw dz0 tshmdetse j ftejHr HEM R L dzOyJ ded -

75



f stz jMls! w©dMS ¢Mo Odzdls! Mw e Isamries & @ dzd dgf 2 O
MestesMmis: or ydmdzj dzgdvw ctstcOLHES d3gj Hdzj dzdzj 2, dz
ftedHOded"  OOdij O3 Mdzz yO22 de" 7 dL 3 dzj dad=2 .
43.85% w,6. 373d=Bdl1d. 264 &R ddzd o tcénigrs v
l( sBtw®f LYy = 170(089 19d3,= 102x(22&LBEOY j dz
811.1009 3 3. s OC Y| B ' dzd or ydmadzj dg Ctst W
fso jtendesisd L jwl OO [ 1.

1 sH bjte®fEdgdgdy MSOw (o jten dtsfls! (01)
Sls ¢ dzts dzj dzd § Zpn( @) stBte 52 j toh d dedets?2 MW § 6d yiZplrs?2

sfdmr o 0jlsmy fsdzddsd@kOdd o o dH]:
Zen(h/) =@ @1 +@AZ( 1)) (34

GHNi f StEY HiISC OMWijaBid MY ddlssyj $ dzO0 5o j ton datsle
sfd o©0Oh jddv f sihd wlddsdbids’, j US g WhngiyeQ rdesz iy
sy ¢ dz20 ftso jtorn desfisd, dested3dtctso Odzdz” jZ() U &
f tsdzd defs d3" Ajtedzd &4, OBppeE@Y G " dPW j ted yj ME OV
OMmMlsde BOIdL B OB jteteOyd B6) e d Bbls BydzS dpnj 1 isd
ftso jton datsfls (.

{MiMmd B3] sted ydzOv o j teh  dedzOw MW jtedyd MCOW ¢
f dzs¢ sMmisd:

cr?

Zsph(r):m,
GHffi Ctod o qa=GZAR, RT tc OH flg fiph d dzdets?2 MW j tor .

st WWdydy dzlst f sdzd desdstse tfd Md di3d3d Is to d y dats 2
[ 1 B'daRP H:j dlA)-2. 5265 k4-120 0759 lbH1D. 6725 L 1 ¥G6
WisCkzmdtes bALedOoifizj ed yj MEE B SEY IS O dzO ftsdzj L
HJOMR] Istd'0. ®52t@RH B 8. [IsdijIsddz, ylsts o yjdalstej |
ted B6) OL d3jte §VWIsdzO drjO tehply Qlls tizlodrs? div jotad-u J |
LO or @tsH des?2 dfj Bftpfite 5-asQd sV tts, yYlsts tflsdBIL O
Cdzs yjtpsd&jorn bsyjs, d HjWBSCEMJtese GO yOfmlis
ftsdzjora Iy s (LJdzj dsqiff5d. N 2B Istyfrv Is flz®ls jd

76

(3.5)



sl Oo diddy. 04,2 2ylsts B ey Q@JOREHELO. 63 &S B
RS o3, 5. j. d0 {Istd §tfdzjscLuctOjdatidyyj dzdz® L telgjh j @
HgWteOCydj?2. 10 ftsdzj Ltejdedw 100 BSCdE HJQM |
KOSy BHAMYEBS §dddesdiz. sti W¥Wdydjdlk' ok
(s 0832 . stst WX ydEgleasj yos hd2 L O HjWsCEmdtetss
Cod3f § demMOydd ¢ tsdglzi sz Chidss  HYjtvdis'§ s & & FBer €S @lzls
slso j yojls L O Md3j higea§d fuls dzdH i G&bdgEc s  dt
HdMissteiMdd dLtsBte®y.jddw ofmjcets 4L10

sOCdB ©BKOL td3, -6 6fYtjtste YA W { jétse  Ydzs @ s
ZzoOteyh ddzz HO bkdiRjde' " JdzO jets fwilsdzO WsCkmdtet
BS R HBEO0032BS 36 tOL dzO G tsdzffy 6 togzlizdg™ H 0 O . €36

v OB dABBYO stst WHhduydJ dzlstT tOL dztsy j dedWw MIsOIsts

zoOyh ddzr HO M OMWJteduj fGedls ftgtdtdrCL@z B dzQ t
fsdzw L tcj ded v .

8] 4: Zernike Fringe Coefficients

Update Settings Print Window

Maximum fit error : 0.00002331 waves

Z 1 0.31627180 = 1

Z 2 0.00000000 : (p) * COS (A)

Z 3 -0.36066338 : (p) * SIN (A)

Z 4 0.31084963 : (2p~2 - 1)

Z 5 0.00435188 : (pr2) * COS (23)

Z 6 0.00000000 = (p~2) * SIN (23)

Z 7 0.00000000 = (3pA2 = 2). p: * €OS (A)

z 8 -0.05974225 : (3p"2 - 2) p * SIN (A)

z 9 -0.00966283 : (6p~d - 6p~2 + 1)

Z 10 0.00000000 : (p~3) * COS (3A)

zZz 11 -0.00003911 : (p”3) * SIN (3A)

zZ 12 0.00253151 : (4p”2-3) p”2 * COS (2R)

z 13 0.00000000 : (4p*2-3) p*2 * SIN (2A)

zZ 14 0.00000000 = (10p”4 - 12p”2 + 3) p * COS (A)

z 15 0.07496721 : (10p"4 - 12p*2 + 3) p * SIN (A)

z 16 -0.00073952 : (20p~6 - 30p"4 + 12p*2 - 1

z 17 0.00000006 : (p~4) * COS (43)

Z 18 0.00000000 = (p"4) * SIN (43)

zZ 19 0.00000000 = (5p”2 - 4) p”3 * COS (3A)

7z 20 0.00000172 : (5p"2 - 4) p~3 * SIN (3A)

z 21 -0.00012872 : (15p~4 - 20p”2 + 6) p”2 * COS (2A)
z 22 0.00000000 : (15p~d4 - 20p*2 + 6) p*2 * SIN (2A)
z 23 0.00000000 : (35p"6 - 60p*4 + 30p*2 - 4) p * COS (A)
z 24 -0.00379132 : (35p"6 - 60p~4 + 30p"2 - 4) p * SIN (A)
z 25 0.00239440 : (70p”8 - 140p"6 + 90p~4 - 20p 2 + 1
Z 26 0.00000000 = (p"5) * COS (5A)

z 27 0.00000010 = (p”5) * SIN (53)

Z 28 0.00000003 : (6p”2 - 5) p*4 * COS (4A)

77



§) 2: Spot Diagram

Update Settings Print ‘Window Text Zoom

OET: @.BaAD HH DET: @.0ash HH

N
=S
= =
3 © = ®
- 2
v
INA: 0,608 M Im: -8.23D HH
0BT 0.B280 KA Kpy:xok DET: Q. 0500 HH
3iipn,

d=0.63
MKM
O

ImM: -8.92D HH I -2.38D HH
SFOT DIAGRAM

SLRFACE: IHW

SUN JUN 2 2819 UNITS ARE pm. RIRY RRDIUS : @.3152 ga
FIELD : 1 2 3 Y
RMS RADIUS : @.173 0.168 B. 114 0.478
GED RADILS : @.224 0.25@ B.276 @.9a4 | i %

tdfm.. 3.%kd0 WsCkhmdplsdC dL BB cfoRy ey OMW jt
ZoOtyh ddz' NO= T04.63 fp L 00 § B HtsdpE s 520 § sdzj L
fwisidas yj dglstej § sczv0 L dgS dfadivr =9 50 Makfsgg, | r e j @0 datsis
Y dZitssi 50 RS (HJOM®Rjlste §ody Ltjdd” 100 oS

1 Od3d Is d a3, Yylsts sfrksCo dtf szsic e ©@@d Yy ol b
Yomsdudzs?2 C By j dhoydd Wy e stg vk SSQ6 = BYS e C
fsi sz wOLdBBjte Hwisjdze WsCkmdtetse € dd L D deg B
fstcWHGCO d -BOsdsOL] e MPdzlz yO jc & A jHEdA . O ycfig W24
Bisdzj j or' MsCdr YW HCESO © HOdzdesdz Mz yO,j dzj

Lo J dzd yd ded § ydmazse 52 Of jtolskzter Hts 0. 4
OB jWd d CBREOBL. 54W jtedyd MOV OBJjttcOyYydw (o
sOC Y 1 WWJiClsdodzs Ctsd3f Jj dzgmdtelzj sy OMW j ted L O
i ots?2 Mddd3j stedd, i@z Stsifjdhdtelz]lsm
CoL WWdyd s delgOs " thls €@ COSdefas 73 sSteWHS O Edgj dz h (
tcOL O. Il dbtcj, 9 NAMW (ote B B)jHIPCORE Isficz  fif W Is j dz
ftoddzj edets © 2 t©OL O Btsdz h jNA=yJOd3 39, QUisits] tadazj
Exyd dai HBH EMmisd dgts .ts 6 sdNAZO figh. j5tc qfwjls dz0 W ¢ EMd te
Bsdz dfpVW jtodL-OFdY 8B8tsdzjj o MsC A= GG H SD. §

78



fedo jd&zO € bkdjde " jddy v ANVdsdi dz 5 BEsE LT, o 5 onlz
HAW e OC yd sdzdzsc kO 6 Pezj dz®c 5 d to OO Sl Pidg telatsL e
o j dzd NAES@Ej Slsdo O, ds fted ! Istsds §sdzj Lt dzd

§) 2: Spot Diagram
Update Settings Frint  ‘Window Text Zoom
083 @,BGBD HH OET: @, BESH HH
INA: B.BBG M 1M -B.230 HH
07 ¢ @.B280 KA DET) @, BSBD AR
I -Q.920 Imi -Z2.380 HA
SURFACE: TH
SPOT DIRGEAM
MOM JUW 3 2819 UNITS ARE pm, RIRY RRDIUS : @.236Y4 gm
FIELD : | 2 3 Y
RHS RADIUS ! 8.225 2.234 B.362 1,883
GEO RADIUS ¢ @.330 0.495 L.11l6 3,287 & i i)

tdm6. 3LwisdgO WesCkMmMdtesetd o §dtsmismisd dLt
ZoOtoyh ddzr NOO= (.64 fp L 09 § i azdfsdpliE ds lsz0  sdzj L
fwisidas yJ fastzy L) diif W BAd3) T r =5 O MdAse, T re j @0 dztsl
Y dzZEts5f 50 oS 3.

lted kRojddudddd Of jtlskzter sBi jCIsdoa O IsO¢
BOIjtcdOdzO Hdzv OMW j tdNAGYQJd 3L BFEOE OdpEsOMdzl dz" R dz¢
NA=04ifMmi ¥y a3 5 NA=0BCfd3, Yy &5 16. 3 3¢ 3.

vydls' » P&Oj i3sj OL " j datbPL G wWOls g W s Iz fi
dzj 5B - SHoAZ'AR) tc ff Sz BOCLHdzdg®dz! dzr 2 Mmi v &3 dBBOIsj to
Br dets tojh jdes dmf sddAe@®B>D Ols+ [z rr46 M

1 Of sd3dzd 3, Ut ko jdduyjddi o ‘BICtsMisy]
mMyyls Bl jSIsdo O zo Otoyh ddi' . H@® figyvdsé Ye[@Ltc s o dz@
Md3d dzdz" &3 k2o j dzdinRiOdzdgi@is .o 1dzw9 69 NA 4c OQlzdAs ¢ dz0O [ f ts dg,
BE B oL toj hisAf g fipvd Sfandgzs ¢ s dzls RODBfdtBITR) . 1 tod 1 Istsc
KOst Qfho j udo O smw § & dftechl’ MGyl ' dotedsdgRepRm j dzv ,
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Yls@dzdi: 192 073 &S &2 d S ML RSt il WO R sdzj L tej dac
tcOL ) h O Isiw  t5det8f)rdzdin dh ditg dedftssH sd5 3 6 todzdy. B §
ltod tlstsdz dz0 118 &BOtdyj " dlduso & tsztssn dgksd) |
O fjtodtsiH2 (sl dewlzy L ®j dedv 100 S dfy & QLe@GdRC
dzdz §dj tod 576 tedly C fs dzls @7@bfidsSyiz)7.8 1 tod L Istsdg dzO 1) w
f sdztsy fsdngs Odk@gd 385 BE3 § 'S®J tzi td s5H2 § HdeSlinj d
fMzz yoj Mt M jtedud MEdd [iz20c@Qaj "rilxadij. B dzts

] sOB4z. ftodo jHjdzr (OOMdBster [ iz0 e jstedak,jlsis
or fzCdztsy L j-teffOjdaesd yfjtdrfinjls. s dzd 4§  d3d ¥ HE f dzts
f &zsmMCsMmis! & JLEBOY j dadV MEHBBde.fpdets 8yisT &g o
or sk &JStesMCsfO M By lstsd Mmdhlsj dr L Of
Hibj@Qbts@&tds 1.5 &jbteses. u kyybtsd sflsdyy
(ot BdStesMSsy BEZHjls EfMlsOditso dzj dz, o' Mesk

v OB B0 ) OOk Iste” ©BI j KABINAR 0.3 0 Otsyh d dz' H !

L Wyt tondE o,

{dzjdﬁdzkgtscfadogcﬂ B33

I BtoOL jJ y 170.089 D 0.1
1JtCoOodzs [ 1 102.236 137.5 100
1 JtCOdzs [ 2 811.109 -24 10
RLEBBteOY j dzd j i D 4.4
oy d dzls d dzcew Is 15 o 2 :
8 HM x 46 = 0.37 MKm 36 HM x 46 = 1.65 mKm 76 HM x 46 = 3.5 MKMm
' T S 0
2O 010 1 S R
! T (AR
| | l I | IR ‘\ nnu ||| g
I‘ I\ H| |“‘||‘ ES | ae |||||||||||| S
| | HIVHT]
U

_ _ _ \
. . . , . , ] y
50 2 e 3 1 I TSRS 7 M B M T VRS JHEGD LR DU LAMG BONE See 0Mal DMEE 0 GMDD DG oeWE 05 Baun 0 @8 A aen A

t dM7. REEBBEOY jddj Gdsih B j N&FE0SE z80 tg§hl
fasmesmisd ydWtesa@e tf sHizjjls i Geld s2d@ 1 & dakfss ifnj Gk
f dzts i Costhplf 0 JteqaaB) 20 ftsdzj Ltejdgdw 40 &S g
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f zsmCsfisd 36 deds d) dZOd Wdsdig? L 1c§ deckeels; 180 &S d
sBi jClsdas? 76z i€ & fg Bdizes

sOCdd BBLOL A, &0 &GOS K] GRENEEEO 5§ g
ZoOtyh ddz' HO (foLotdjls ¢ tdkyfdlstco s ljustssd
¢ s dzls tc Gl s d3

341 Qo dMdssfls: L W¥ jClsdo detsflsd o ted o5 dzj dac
LjBCOkO Bl jClsdo O jEE0RY"Y ddyy @&d s

{ OfmfBslsted g, COC MowL Odzr 1Y% jClde dzsfls:
5Bl jCIdo O zoOtyh ddz K& Yi§IE Isjde szistds j dzdn¥ dzderd.L
Yd tej L slsdatsh jfdsf j§ dpejnndd@igeiiad ® O fwisj dz WsClMmdts
C MtjHRPREsLE §shd)j OOONJ By Of)§ ddzts2  H dzd dzts 2
LOMMUdOj B3 ey dEsteduiMSdy [z M ko jddujc
cBsyj dstedyj MSsets (o Ctlttetsd yjdlster Ctodoc
COHdEMBse CtdodL dzth Sp TP ez Hizs

0 ——  (36)

RL (3.31) ftdzzyOjd € o OHtcCORs.dztsl’ @Rt dlzd j f
L OH Odzdz" 2 [ :

_Ry(2M'+1) i\/ RZ (2M'+1F -4M? R
2M'

é
IR, (3.7)

?M':(|\/|-1)2/(|\/|+1)2

[Odzj j 3j lstoH @t tefjdrsttie® Of® ts5ls 1 HEts 1000 o
[ fitetsd dd(Ri)tc Ot SW 15 to dBlz dzj

eL=(M+1)Q,

(3.8)

d SftejHjdvjd 5 {IScdils cHOPW s i @@ ® dgdy.ls dz' 2
1 O RdgOR sHdd3 dL tdh jdzdw € o/)0OH tc®BUafds tsts iz s @1 Hz
[ = 25, 50, TR IR DO @O BE)sEW Hz20fYY SIs  dzsmC sl
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CtedodL dz" L J teCLGdz)1,0 0O® WA teldids jsH j dz@  f OB Is te

0.3 Hdv ©OL&dyde & ko ddyj dzdi2ediL,0vyaf ds ASiyge dt
Lj S OdOL [lgOB dzdy’ MdzjHkjls, ylsts 1 WWjSIlsdo dzsf

d3d dz' " j ko jdzd yg dzd 4 . [dzv [ = 25 1 WWJjCIlsdo datst
tcOo dzO 3.
v OB dzZ5y O
Vo J dzd ud dzd | 25 50 75 100
Ry, 303 135 66 44 32.5
R, d30f3 45.3 24.3 16.4 12.2
Zo, B 38.6 19.6 13.2 9.8
WWwJ Clsdo dz 33 10 5 3
OmwW JjtedL Oy
g
o 0,8

351 j CsdemlsteS yqdw Mistek S sk e S Hsjsdg® tsef FOT Wz,
§ ZOMls gides O] sk sHE ©B OO &d] Bk € ggd s2 Ist

) ft14 &ZzO0 11 A dmf sdzr L ] Isfmw z cudiade ' OW Iz dsdz
ssRsctcOWdd o IstEHEx s ylbddaO dss tCOANHO tj 6 dMists
Hylsd Cildftictdsi] Eydr toj StsdemistczC ydd Istey nd3j tedz”" = d
f 6] C2yldnt sdz' FillegedBarkProjectionzj Is GBBP), ¢ slsStalr 2 sL Od d3f
gL tcj dzlsc J dzso MG 52 B3 Hd yd dzm ¢ 52 stsRBsctcOW dd
tj dalsc J deso MY Mef zupBdle@iLly y. sSOYHMT 22 dzzy {ted
sBtOL J Yy (& dzg iz g Yzmdsg detfrfgddslse jIsMmisedd M t©OL d3
MsMlsOeasdz MlstczC sk ts, ¢ slststertgd fma)inls3e JB8Q &) i@ tc d
BB stedd ddzlsj dzlmd o detsfils: L ©OoadMmdls tsls HF SOk
FedzO &BjyHE tBHOLYsB d. LsdHdtokze hdd3 2y sd
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/ e Kuetka [(&,1,9.)
9, ) TS

{dMm8 3L jtdkjltedw §OHjddY LdHdtekzsh jets §i1
HilbjCltts.

ltod ftetsntsyHjddd dzbzlg P defgg & gots M Is 8 tc QORI {f
] Od3B j tels ©
di(x,y,2 _ :
4 7%, y,2 XY 2, (3.14
CGHi-dMEshBsy wOMftejHjdzijdd] SBLWWdyd) dzsO &
Istcy n 3 todzlz ¥ shiplssicHlsdsZ . dz0 B@EOIsted yJ xmaew L ©Oslzs O 1
fts Wstodkzdzj :
x=z s J x+co)J hy £3.1E

[ dzv  dzOn =y j ey s ftowv sy d B Oladetic) j i B jztslz
L Oo dMmw iy &BJ B Bis?

l(x, f Y
R= dn(————=), (3.16

n(lo(X’/Ji)) ( )
GHIgieOMY toj Hj dzj dzedd ddzlsj dzmd o desisd dzO d3OIsted Y.
ltcwdis] ftoj sBOLSO Odedj ARzt j:

+ o + o

RW, D=1 R x.0)&p(i-(wpdmd x@BA47

[BtcOlsdztsj] ftoj sBtcOL S Odadj Alzte! j:

2p+ @
il e Wz n ,J+x c@s Hy)) ROw)Jdud w @B.1

%A= oo N
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FBP-dzj stiilstetsects M tcOo j Hdzd o stsdz €5 Hdzw ¢t
ofistej yOjlsw o d3j H d yfigdandedsto & st jjis & 6 @dzf 2 dgd ¢
BICtesME s O dz2O0 L Bdzdz" = § dzOMlisd diEOR" ffilprutSdH Jfiy
LOadMmddisMmisd s ydhafitseils=0o @lf § tsls zjteH d, dzd ) 51 Isct
tOL te jj" j i § sdzzudls’ t @aj dzdeywd@Y Jsdls j e Oy d ts dadz
tcd CsdzmlstezC ydd dL tsBtcOy j dad ART,SHRT, IBARERD r R st 6t
ddst s d&zzyh d2, etz OfidMmIsts?2 ydJod mif sSL & 5 dzwiz dsO d3te
dzj  sczdzr 5 dzOB Stetsds ot SQF 5 gedzrddj HOPAdE ™R O Is
dzlz ygj 2 .

gslzh jMmlsokzetls djilstsHT fs kyylkiz dz | ©Betdadzj c
GradientCorrectedBack Projeabn-d3j Is 8DGEBP)W 2z dzS Rid @ H O alsdriid.p,87]:

K- 1
R= dn(- X PR NG X0y T g 46

lox, & YR h( , x i} J

d kyd lsdzjofOQitdsO dzdzj dz' detsfls!  dzlz y e Mmifnlg 1 vdatf v o dstismy@ d
hry Odzdzr 2 g sHAatH ftoddigd dgv dzmhw o wC [ Hdw BEyy Is
L dzj Slstesdzgse o Cwobkzfdgr » yOPMbgOBd DS d&BJBP d

1 FocusStackBackProjectialgj Is sFHSBP ( ffdzd &3O j smw  MmJj tedwv
H dzw dzj M Sz dz'dlsdj§ dzd 2 [16]s B tc Oa aj®H d Is W o j fipg BOW
tslso j YyOsWoWwWE findakisg £ X:

| (X, i Y( i))
lo(x, &1 i yW( D
&0z - B/I( D zM z:D z< P @I6"
WD) 5 (P -zB/( 3Dg)D 3z D <gb ¢
Il 0, Dz<R, D 2z

R= 4n(

Il imMseo OV WiEkdzC ydqvw tsls tdas@yOQMG ldlzr IRt Ity @€ 11,0V Upls & Wi
ofmjin MjLte, wjedmMbtcdokzj sy dzO Hjlsj CIsiste]
MstetsdIls jets dL sBteOY J§ dzdfjtc JBOC, M d dzg@=izs wiztsh dgij fy W6
WBCOdz deses MicjLO HOBIs 9CdzOH 9o Mz BzROtcdets
dLBsBOY J dad J MistesdIsmw 1 &OEHME @3L 2, d tetszy O dzéiztc G2
sBtcOL YyO, CSEGHO WsCOd dzOw (tsBi j € B&zOF M If O
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d3IPO) o j Mo Owy SBEEIwRAY HdY MOBSES dzj o sEts
His dekdzv § 5 Bjtej Gtededzdy jdafeesOfespL O 1 v yiydz
fsdzsy j dd™ e BBOWUB O] =1 yj dzstcOdz dzts ¢ sdzldpietj L 1€
CteO2dzjcts dzjosets d CtO2dzjcets oot MisjL e

t dM9 ]l 8dzOH MijL o o Mz 33Ot dath fr dz€i Yy b tc @ wz¥ dad it
WsC Od dzOv  f &S sflsy MsefOHOjl f: ©) St
ftesraBHWhdd ydtejL yYddeste CdzjlIls§ d;dzPp ptc ¢ gD dAzdz
dLBBEOY jdad?2 HdzW t©OLdF 7 bkodtse dFSBP @ dsm® tstdfsldsd
dLtBtOY j dd j OYagjllsUd. [ 16

tjCdmlstekS ydy fdsHj ddetse Odzdzs ¢ 5 FHRRES 5B Y |
HOLO dzkyh jj tcOFBP'DEEBRIE] Is 5 @ ,0 s fif t§ eojd dbdiptic d @
5B dzOMIs j J16]S dzf s &@AC 5 2O 1 to O CHlstafobcf dagjosi. § 5C O

1 Ocsd3POftedo jHjder dLBBELOYjddY Cdjlstss, {§td
%O L sdedzr B L dBOMISHISUEORE BT O toj Odzd.L 5O @O0 k1
Bjdr 8 yojltsds dzj Slstster j MjL', &0 Ctltst'
1 0 0 dzd3. Oi o fsti)@ds O dzts o Oz 2z FOp j &I W S dzj 55C .
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AR .o »\
- o - "j -y Y % -
. 4 S, \

X ; - b
o Sy
‘k - .‘3 ' :\ » V

2.1 pm — 4.0 ym JR—
6x=100HM
o

14 MKm

10MKM

{ il0.3.0) wtjLr d otmmlsOdse dzj dzdzes Jf St §datds Gl
(LOd &2 )L B) DudajmBte@f j3dedd ¢ Chl amyyddygodhs|[ @

36ZIssdisctcOW dw o BICtoshEsE 50d4D isely defidsalte
ZoOtyh ddzr HO

361 sMisOdsaC0O LOHOYd ] CodfsiczSydd sty
st e to Ol ®2 toj dzlsc j detso ME 52 B S to

ZIssdBsctcOW dW Istc OH d y JWsdizddsste jif ftpufidiiisiztf S figvo dai
Mo J[BIP | 1 Istsdz Mz yoO,] oL ddSCOjls LOHOYO oMy
Jets dqLtBOyjdd?2 fted wGOw@&dYU® - MfisdkesPj BFEEE
s ClO Y PHBOYO] O o odHdBsd Mo jIsj nls dats gy 2
LWWJCls ftsedztsh j dagf v t6] W s dz@tsH- dztEXs sdoudids Jz@rg 2 W o d
MtsL H O@zakd Stcd Is BBO ted CsdzmistezC ydd dzls ts ei3ts @ e O dzd]

Mo jlssmdadz: dg = [t ].
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Atsted3d tetso Odzad § dLsBtcOY Jj ded W ftesdmMrHdls
osHisSMtsH jtey O d2 B jCIs dEkls Odzj defitdots tg" jo Sl
sl j Bde" di3 wOMY tej vy dzj ded § &3 & F el dag'd § dizls ©ts dzysdz"
f Mmjwdd JaeispdoOHijds@eX B |

Hanparnenue ObpexTHat IInockocte
¢/iBHra 0Gpasia MITOCKOCTD W300pasKeHIs
% 1 1
I 1
L~ BHeqhoKycHblil cpe3 !
1
I
By !
1
A
M2 I Irm
} — >
z % |
a X 2, HM
1
1
1
M2 Ml '
1
1
ﬂ 1 1
g . - 1
OGpasen: 1(x,),2) Cpes 6 oxyce

tdm.11. 3. s3] sted W dzlz y 4 2 d 9 C dzOH mMtej L O o
ddzls j dzgifd o detsfls! dLtsBteOy j dad W .

]l CdzOH o g asipmddn jIls HO9 Ols! dzf bdz CEIvme,
WisCkfmj Bl jCIsdo O, das dseintyf dbdas B 6O Rkl taf jifr
dZzOSC d&zOH' 9 Ols* MW dzZO dL.sBlcBY Jdzdgd M PL d3" BB BPL Y
L J oGlOsizkdz] ©ldBwels MY sk wyuplts, o B fg@ dzytfirdsg dptish j dzd § .

) 2012 CHE ABB B0 ftojHAEZEY ] O dGSH]
JLBBtOy jdzdY © BWEECt? ]jdzlsej dzgsomME B2 i Ctots
L Of § OtcOls dzts2 W &z dzC-Y deflzC dzff Y tc siOGnthiif{ /Dt disfievd frjs s BEr (fiiz?
tcOL dzdhydpH s &E®a yO oHBAd zsfEghHERS 2 BHE|] ¢ O
ZaH R, 20 Ijds j Sstejy tojedmistedtelz j Ismwi(xinz).tb O daif i)
®BiHEZ ddzlsj dziyd odasdHs® 3B e O®LGyH Q fsa s dgjad d
or tcOYOjIsmw o odHj ddzlsj ¢ e ©dzO.
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DI(x,y,z) =I°(xy) 4(xyz) =

i . L ~ (3.19)
Fy7{x v, 20°(x y) exp( -Ax ¥, 2)d ZA h(X,y,z;z0 z

Y

|
°  Ah,=60num lo/®

4DOF|= 150 nm

t dM12 3Afuv HdW WDAiI=j COs.dB=0d3fy 37 dzs o lshkls
(HdWtOC yd sdedzts s ¢y glatf I lzdegle@AMe mifi w)dg . MY j tej H

3 Mz fSHT dzZlsj ctcOdz! detsets o' Oy j dgdWw Mmdzj HE
A(xy,z) © gL tsBteOY J dzd d C O HBEUW j Mipflzdz®@2 o ML 9/
ddzls § ded o datsfyls j 2 d Lhdehydgddzefipds) LdS B8 ®fgls d W dztef 4 ts
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! OOBEKTHOH MJIOCKOCTH

{dfm. 13 3 .mdjlstedy dkyj?2 o Mmojlshmdd dsd
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Rdzls j dzd o desfyls! , HBN jHh OWz H@o (indus LB O L dst
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=fpert” &p( @ z D a a % .Yj % ) Ng) 0 (3.20)
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90



3.5 MKM

tdBl4.  { OMY o2 | dgty il dzd o Iz | Tfisdey lasSBjte O ygjj dz& 59 ' &3
O) Iy ~ d3j tehylg" R4 ded*H ; C &)IsSCd M adubd MJjwiHd,

4 dMitsd Lo Oddj 3 L OHCOSzd4Ecsy dtg QiAEOE j(fsits doirtg o8 d
A Uh( MdgfMm 228" dzO tejh j dz2O f tew 3OW L OH O yie O 9adzj
B7, 5. j.d BAFH J).dBRCIY o sl Odztse dzj dzdzOv  fyls te
L Oted ¢ d Misted tets o £hpigQe dYdts sl O W d Ud MS o = fdad B3¢
fewL Odets M Hjh2 MBo 6 GH Otedj J dzls | 2zl § aiztizis ) Is-d)B 4o
fsedtsh jddi B3 L dazyPied? d s e? dfd FHtcOy 05 Isfmw

fsltsdgz vyt §oedsh jddj dLdzyjddy (sftsdips
dzd dzj 2 defsd tdajc o j eh @& BPA 5 AsHEZ tOmM tesils o
fdzOB Oy 56 dztsh j dzd W .

91



3600

V. nm

\/. rel

U Z.nm 3750 ;
units

t dm.15 30dBtdzd § d daW ¥=ig 5Q s ded glzts jd L ¢B,B tc BPjndadils ©
fsBsh! & twOM" i dedzs 2  BSH | dzd ¥ © ot dodsp HOdatE
btcOo dg@.atd d

[BwOldzOY (HjSCtdeo szt ydsdzdzOW ) L O i @ftgeds ofirihy
LS jtod 3] dals O dzz-flatsts j S dsX{,d S tslstster j ¢ &zOH' o
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- (3.21)
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=A L) X xy yz 2-dxdydz

ZYa %
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dzj © BjMCtdej ydg' » ftoj H EzOB (2O Bls sz W] 2@ d
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JLEBEOY jddj] Sthttescets Mbesdls &GJCteshs sy .
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zilz,2, Dz= 7z %

I 1| dougisidieip(ia mMz)/N.dz)° (ted . oIty jddd 1),

Rays
2 NACO.3

A
Diz) &pa mz)/Ndz) °I®), d koL dip{z(Bdsxyjls b’
“ A3

ftcj HMIsOo dzj dzts ©® 9o dHJ:
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Di(z, 1z, 2) Mz P 2zD3.25)

GHagih O ddzsjctcdtetso Odzdw. RISOC,

£(z) & eo(z) = 1@)/(19A z& (3.26)

GHJ ®BjBJdeiL EZYykO 1UWjOs@A] &BOL dHEIYs dnd

ftodedzdy J ded W  dgj L e9j fdgEjs My yj ted L sdzlz y,
dLtsBtcO,jdzd®¥ " BtcOdalz' 2 h OC

l sfydzj e Ge@jo dz23B Y 5 dzlz:y d o3

e L2 .. Di@Ez) ., ° ~ :
iDI2) &P E oo wd2) AP N 7)dz (327,
| z, Rays R Z Y

NA¢O0.3

T
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DIZ) 49
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> Rays 1D B

NAC0.3
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Wziz D) = 4 pee@a BEEDa -
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5

~ ] > .. DI(z' Iz <7)
= > dz
Dz, &, 3) eXI@Z[]RS; D 6§, )

NA¢0.3
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o sMmis Odets o dzj dzdzts 2. duzB§ el d 5 dztef@IBMdXR7) (dBjGef @' o C
f sish 128),02800 dzj 28] jf tBded BOj Is W stcd3iz:
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96



vOCddz tsBtOL 503, a3’ Mo j20zd Cts BidgiOIs@iglzdits 2L GHBA
(321 , ofMmistej yoObB M j2Mw CdsdeW tie& Colgefj Sl frpilstiftsfRd |, + IS
stsdz! €58 Hdzw f jtcotsets MmdztswWH dzwl tefitedz jsHidz sdhd3] ~tc Off)dgt
FtcOo dgg Wzl fjls Odzts o dzj ded W ddzlsj dzid o desmisde § tod dzg
i o dzd . 1\ JepL agiOnyOE@H)Y flzlsy &3 L OdR) de@-W kel yd ¢
ltcOosdzj todesMmis! sOCBB2 L OMgj dz', @ My HOF Is @y det
CotetlsC 82 cdzzeddets?2 WS kZMA GBS §d§ ERpEA| CFHAdiafi)

mz)° mz)=1(z)/(F D, (3.30)
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