Mueller Matrix Polarization Testing
LA AxoScan X AxoStep Rift
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= T Mueller Matrix
= SAI&E Mueller Matrix

= 5TE LCD 2%
= AxoScan K& AxoStep
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The Polarization Ellipse({R x5 H)

= miRE, RFISEERR:

= QOrientation(J7 1), 6
= AELE -90° to 90°
= Ellipticity(#§ B %), ¢
e =+1; AFER
= e=0; RHERIR
=e=-1; EFRER
- BEATF, AEREE
= 5F ; CW et
= £F ; CCW HEH&
= Degree of Polarizationf®izAE(DOP) v

= DOP =1: &®miR
» DOP =0 : 24 BE#t SEEr AR R ST AR
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Poincaré Sphere

= HEZEEFE s mIRFE B =Esc £ sphere
fRE L

» F—ARIERERE—RKENREEEE Poincaré Sphere
I —E&

= j&&Poincaré sphere
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Poincaré Spherefy &l

= ST #Sphere L HY{E{a] —{E B4 Y
i polarization ellipse (1w I #E E).

= Polarization(fm )5t LA
Poincaré sphere &3k, E&M
EZNT .
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Poincaré Sphere &l

= M A LAFE Poincaré Sphere L35,
LT R mIRARRE =B a0 fal S 2 1Y

450 nm 470nm  490nm 510nm 530nm 550nm 570nm 590nm 610nm 630nm 650nm 670 nm
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Stokes Vector Eﬁ%ﬁ

= XYZ CartesianfE & ER R, F 2R
iR Poincaré sphere

 REF LR S, S, & S;

= Stokes Vector, S, =H—E4tE [0 -S) ________________
BATERY R — N

" S ={Sp S1: Sy S3} +S,

SO B AHTHRE
S1, S2, % S3 F(EIRIrEE <Is

WRAEOERR 7 .52 5,

So
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Stokes Vectors %£8|

= KRR IR EE H=[1 1 0 0] ‘T"

. m@Egpge V=[ -1 0 of %

¥y

. 4scsttgpaE 45 =1 0 1 o] 7%)

¥y

- 135° MRMEMAE  13s=[1 0 -1 of AAF
- HEEMMRE R=[1 0 0 1] @

¥y

- EHREWMRE  L-[1 0 o -1 @

SR BB AR R RO E A

PR AXOMETRICS



Polarization Properties of Materials @& miRiEH)
= {EFStokes Vector, I A LA B B FURE — & S S AR 1Y R Rk 8

 BE RAOFTERKOR SR M AT XN RIRARE B RiRAR
RERK A i 5
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Polarization Properties of Materials masmmss) @)

 MENRRIEERRERR
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Mueller Matrix

mOO mOl m02 m03 S0 S0
M é _ mlO mll m12 m13 Sl _ Sl’ _ ér
m20 m21 m22 m23 SZ Sé
» m30 m31 m32 m33 JL S3 _ | Sé _

M Mueller Matrix.
MII6ESEREENEF

= MIEH A 5Stokes vector S & 4 H 5 Stokes vector
;‘ (transmitted (&%), reflected(f= &Y), diffracted($T757)= scattered(&X
1)

MITEREEMNH.
M 2 & no absolute phase(GEAE ¥ ) EFA
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Mueller Matrix gs=)
= —{BEMEEMueller matrix, I ENEXRRERERISENFTEAR

= Y158, &K mBIMueller matrix — &R mHY UE2 21R 15
= R (AR E)
= ASHA (RABRE)
= BEmEHNNE (ZEFEEE)

- g%,ﬁ%ﬁﬁﬂ’ﬂ@ﬁi BREAFEUAZRE AFNERELVLAE
>X AA .
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Mueller Matrix &5l

= B3R Mueller matrix:

0. 4595 0. 0335831% 0. 4583519 a.
M = -0.19474% 0. 0335097 -0,2015%3 -0.0e4050%
B 0.2179e6 -0.0305523 0. 225138 -0, 06818532
0.360206 0.091e837 0.38211%  0.00345487

= SEEFIRE G M R polarization (R IR) B & St
- BEESERREMEREMEEL

» BMEEEZNDWN...
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Polar Decomposition (&% f#)

= —{EEEEE (polar decompositionti& 73 %) 7] LA#E A 22 4 Mueller
matrix BEE&EAMWdepolarizationZHE(L, retardance L iER, &
diattenuation EiR(fR 45 ME) BV 4514

For more information, see:

S. Lu and R. A. Chipman, “Interpretation of
Mueller matrices based on polar
decomposition,” J. Opt. Soc. A. 13, 1106-1113

0.4%95 0. 033831% 0. 4583819 a.
-0.12474% 0, 0335097 -0.2015%3 -0, 0840509
0.217985  -0.0305523  0.=22515%  -0.0818532
0.3a0206 0, 0916537 0.36211%  0.00345487

M =

(1996).
1. 0O 0. 0. 1. 1] ] ] 0. 495 0.033831% 0.48381% a.
o 0.9 0 1] 0 0.50060% -0.482258 -0.718%202 0.033831% 0. 100922 0.02755664 0.
1] o 0.2 0 0 -0.482256 0.5342%1 -0.694235 0.45835812 0.0275568 0.493073 0.
1] 1] I 0 0.718202 0.A24235 (0.0348%995 0. 0. 0. 0. 0939949

M= I\/Idepl\/I Myiat
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The Basic Reduced Parameters(E2Z4<fj{L Z#)

= Transmittance (£%)— unpolarized light(B R X)W B D LLZREE R

= Diattenuation(F#) - TEN A RESTENFERE

= Polarizer efficiency(#&F£2¢%) =% Diattenuation(ER) = (T,a — Trmin) / (Trax
+ T

= Transmission axis(ZFi&E &)
=Poincaré sphere L A SR EE B & KEIX

min)

= Retardance(#F{/ZE:8) — ET R K EEBAREEN B RS
= Retardance magnitude (1 iE B 54 E)
= Fast-axis(TRiE &)
=1£Poincaré sphere £ # # #k R & RIE R {7 R AR &

= Depolarization Index (Z#L/EH) - BREBEXRIRAENEE
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Mueller Matrix ($84%&)

= EFMBIE polarizers(f®#R) & retarder films (AL Z=HR):

= FAELEMLSE, W retardance(ABHREE), polarizer axis(1R
Fo), E.

= Mueller matrix 2— B RTEE, BFEARGFTEELSH

= EERMAZLCD mR:
= FREEENELTZE, W cell gap, twist angle, etc.

= BEMNIHES, RMSIR B A EMueller matrix AFTE HELL S
B
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HI & Mueller Matrix
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AxoScan M AxoStep

= AxoScan & AxoStepEBRVAIE KX RE LT TER Mueller matrix.

= —(BRPMEELERBIMueller matrix, RIS HE — I EF HERM
REUBEANAFREESEERNEIE.

= {BRMZMMAEIEMueller matrix? FREUTHE S
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BREXEA

;Aﬁ—g%ﬁﬂ&EﬁﬁHﬁiﬁ, REAEER M, LR M RARME WL RIR

€0 1k P & O B, O,
| > ﬂ E— t
polarization state generator polarization state analyzer

AxoScan: 1207 EMRIRAREE , BIE 30ms
AxoStep: 40EF RN wmIRAKEE, B 147
FTEBENIRRE:

= Linear polarization(#% £ {m#), Elliptical polarization(#s
BlfR1R), Left-Handed(Z£ F) &nght Handed(& F)
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KB TE .

state generator

= EEMpolarizer(fm Xt ) IREEREN RS EEL 2335! ®

%E{Etrajectory(ﬁhﬁ)ﬂ’ﬂ polarization states(fR#E 4
). o S
sample é;
= JEERretarder(fHVEER )EERAE A —E o R —
WERXE (D) RAEHRNtrajectory(@R) | T E
Eiﬁj Hﬁﬁ,& retarder
= S irEsE@ 8 retarder(FA A ZEE Fr) tbgenerator (B & 'E%;r P
25) RIERVGEESIR. R T generated(EE)N RS ¥ !
B2 N 2 RIRARELLFTEMueller matrix I |

state analyzer
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Measurement Mathematics (25 &)

= ARFTEMueller matrix WEI 2R EHM BETNE 2HEERE.

1. Polarization state generatorfR iRARREE LB EE T —EFH N
polarization states(fRikRAR&E), B — & BEknown EHIAY Stokes
vector S, (wheren =1to N)

2. 8 —{Epolarization statef®#RiRRE S, B mATunknown R Al
Mueller matrix M 8 E{EH, BEck#E

3. i M polarization states({® #xA B&) B2 R IRAREE 2 #r 2 I nth
analyzed state(Z #TARRE)M E4EA, % Elknown B Al Stokes vector
A

4. R #%& measure(ll &) & —{@n ARREMintensity(GRE) P,

» F—EBEMEER dot product(ZEFRE)FTRE:
I:)n = (An)T'M'Sn
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Measurement Mathematics - cont.

- MRRMBIEAE (N = 16) RFITAREEL6 BEHI SRR P, =
(A)T-M-S, BARAl16ERAMITE.

= EIEMNIEREM, ML over-specify( BE R R) N, HEIMHZKEHE
B 0%,
= AxoScan £ N =120 A&
= 120 BRIEFTFEREA 30 ms
= STERENA 8ms

» EZEARNHBNIR, A72EZLT:

WFHFRESEM, o8 A
R. A. Chipman, Polarimetry, Ch. 22 in Handbook of Optics Vol. 11, 2nd Ed.,
M. Bass ed., McGraw-Hill, New York, 1995.
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Calibration# 1E

= 2T Mueller matrix M ER IEFER, RifkiRRE S, & A, %E=Z known
very accurately(FE ERBH E L8

= RIE AxoScankV B8R 2 HE R 4E i 1 hie 85 48 i ZE B BY
retardance (4G 2L

- RE%, RAMNEERREFRRAEELER

= B2 — 1 IRER BEH I LEFR T
= BRI Eair(RHEBIMueller matrixZidentity matrix (B3 %8 f&),
- Ef—ERENREAE, R {1 X
= B AxoScan 2T 2 EMHEFRIE 0
 MREERFEAAx0Scan BB EFH K E 0

BAATURESZRERRERER O AE

o » O O

PR AXOMETRICS



¥ Liquid
Crystal Cell Parameters(R RES ¥
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Mueller Matrix 75 3%

= AxometricsZ B B 2 HF BRI, ARFERRSHE
= Mueller Matrix & (MMM) BE$Z i [E Bk Crystal Rotation J%(CRM)4E R HY
R, EMMMBLL T EE
= AELLTEANES:
= Cellgap
=  Twist angle

= Rubbing direction (CF and TFT)
= Pre-tilt angles (CF and TFT)

« H{AEINH cell:
= Vertically aligned, parallel rubbed, anti-parallel rubbed, twisted
» EE-REAEMENZH

» ERAE-RESS
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The Mueller Matrix Method - cont.

1A EHERM 2 EAS A KR T EMueller matrix
2. f@AExtended Jones Matrix method, B3 | CDEJiE

B/ UREIMEE

MAFARKER

B Extended Jones matrix method Y 58 26 tt, 55 H.:
P. Yeh and C. Gu, “Extended Jones Matrix Method” in Optics of Liquid
Crystals (John Wiley & Sons. Inc, New York, 1999), Section 8.

3. EiE L EE R Jones matrices AMueller matrices

s
ks 1]

& 58|18 & EEMueller matrices ZBBIRMS Z8&

5. R BEILIREESE (cell gap, twist angle, &), &SRMSZEE

[F 3 &K

= REEEEESNSERRLCOERL




LCDVIew - Starting Point(i214 %)

IEE = e s
0 R AXOMETRICS

Cell Gap, d (um) |2.967 [+]]

; 0o 1 2 4 5 5 7 8 9 10 RMS % Error = 11,
PSG Rubbing [ — i or = 11,3604
Direction, @ (%) |-28.35 ¥/ W Panel Alignment () = 0
-180-150 -100 50 0 50 100 150 180 Panel Rubbing Direction (%) = -28.35
Toist Angle, # () 1,10 14]] 0
a0 a0 a0 o w0 w0 300 )
pEE I A y No (at 589.0nm) = 1.4811
Pre-Tit, 01(9) [ 170 (¥ i - DeltaN = 0.1122
. 15 0 N 4 s 8 105 s DeltaN x d (um) = 0.3329
- - © Coupled (91= 82)
Pre-Tit, 82(%) | L70 ¥ v ¥ > X
©) ) Anti-Coupled (01= -82) Data Measured On: AxoScan (APM)
45 0 20 40 50 80 105
Wavelength (hm) = 589.0000
Polar angle (%) = Varies i|3j Data |,"o" 6
Azimuth Angle (%) = 0.0000 | Total Retardance (%) @ Simulation |y
175
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165
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LCDVIiew - Optimizing(B{E{L)

B

113 Bl ]==]
e 0 PR AXOMETRICS

0 1 2 3 4 5 6 7 8 9 10 =
PSG Rubbing = - RMS %Error = 5,3394
Direction, a (%) _'?P_3_3_:'l.! A Panel Alignment (%) = 0
-180-150 -100 -50 O 50 100 150 180 Panel Rubbing Direction (%) = -90.33
Twist Angle, (%) 62,64 141 {J
300 200 -100 0 00 200 300 e (ot 55001 5 o0
S o = 5 No (at 589.0nm) = 1.4811
Pre-Tit, 01(7) | 3.9 (%] 0] ) DeltaN = 0.1122
- 45 0 2 4 & 8 105 etz Delta N x d (um) = 0.2836
= 7 © Coupled (01= 82)
Pre-Tilt, 82 (%) | 3.96 1 Al = : AxoScan (APM)
v 15 0 20 £ 60 80 105 ©) Ausi-Covpled (01+00) e
23 Of
Wavelength (hnm) = 589.0000
Polar angle (%) = Varies o= 3] Data [y"e"e
Azimuth Angle (°) = 0.0000 | TotalRetardance (?) [w]  Simulation [ v
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LCDVIiew - still Optimizing (i 1t B4E1k)

File View Tools Help
r* ‘j = VoA (7'
II_..rl mi' ]_é'l BI |"k| il j : ml/ | Map !
e 0 PR AXOMETRICS
52 0o 1 2 r$ 4 5 6 7 8 9 10 RMS %Error = 29095
Direction, “(a) ;78746;'% hd Panel Alignment (%) = 0
-180-150 -100 ’_-‘50 0 50 100 150 180 Panel Rubbing Direction (%) = -78.46
Twist Angle, € (%) {\‘100-0(. M | 1)
' Ne (at 589.0nm) = 1.5933
300 200 -100 0 00 200 300
o " = . No (at 589.0nm) = 1.4811
Pre-Tilt, 1 (%) 1396 %] L) > DeltaN = 0.1122
. 45 0 2 4 60 80 105 i Delta N x d (um) = 0.3329
A & @ Coupled (01= 82)
A nT [ ] 7| ~
Pre-Tilt, 82 (%) |3.96 ) L ) Anti-Coupled (1= -62) Data Measured On: AxoScan {(APM)
15 0 20 40 60 80 105 =
Wavelength (nm) = 589.0000 |Show Both [~]
Polar angle (%) = Varies I Data |, " 4" 6
Azimuth Angle (%) = 0.0000 ] TotalRetardance (?)  [w]  Smulaton [y
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g 135
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110 =
105~} !
45 40 35 30 25 20 15 10 5 0 5 10 15 20 25 30 35 40 45

polar angle (%)




LCDVIeW - Finished (/)

et oo, d o) [3.52 9] - = AXOMETRICS |

=
1%
e 0 1 2 3 4 5 6 7 8 9 10 RMS % Error = 0,128

e [ ol ; T
Direction, a (%) | 74.25 14| Panel Algnment (9 = 0
-180-150 -100 -50 0 50 100 150 180 Panel Rubbing Direction (%) = -74.25
Twist Angle, (%) [ 91,43 3] U

== Ne (at 589.0nm) = 1.5933

PSG ———— - No (at 589.0nm) = 1.4811
Pre-Tit, 1 () | 434 %] ) ) DeltaN = 0.1122
- -15 0"‘ M 4 60 80 105 ‘o é"ﬁ‘:::i o Delta N x d (um) = 0.3581
Pre-Tilt, 82 (9) | %34 W & Anti-Coupled (81= -82) Data Measured On: AxoScan (APM)
15 0 20 10 &0 80 105
Wavelength (hnm) = 589.0000
Pol:‘gangli (‘; = Varies Elﬁ_l Data |,"o" 6
Azimuth Angle (9) = 0.0000 |  TotalRetardance ()  [w]  Smuaton [y
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HEER

= LCDView EZEEHE —EIhEE, oA BIE HIRREN 2 EEE AN HEHIR.
= RERT ‘Magic Wand'(BE#) Zh&E

| BeCs B S]]

A

= FimZ LCOMMEER, N imERZ W S A B# 258 (M ERR S [
# oI LL), LCDView #iE2 E 8 A H EHEANEIE.
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AXxoScan

)54
AxoStep
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B=

= P Axometrics R4 LUBIE & m Y T Z#Mueller matrix
« Bm B URER ek

= Retardation + axis orientation + ellipticity

= Polarizer efficiency + axis orientation + ellipticity
= Transmission and depolarization

= Cell gap, R/D, twist, pre-tilt angles

= HEsREEME{Y
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BEXRiR

= AxoScan™
= 30msEIE — 1R [E 1

= AxoStep™
= AR LB R FRIE160 x 128 &
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AxoScan

= 7£30 msA, AR —{EEE
= FHEEIE3mmAE R

» FAGENRRIERFE- BR2003FHAHB ERL L EEB 200 E R
B
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AxoScan - {&#l / ifiE T &

= R Tip/Tilt Bi4F
= OPMF-1 #55° {##}
= OPMF-2 +75° {&#}

= R&D K& QA W/NFER
= Cut film samples
= LC test cells

= LCD HR (5" HE/M)
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AxoScan Bt - xy a8

= XY B#

= XY-200

= 200 x 200 mm &
= XY-1000x500

= 200 x 200 mm ¥

= BRUERSY
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AxoScan LB _apv e

= AxoScan PanelMapper (APM) & & XY{ER/ e
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AxoScan TEH _apvizE

= EX APM R

= APM-20H (< 20” EREER)

= APM-42H (< 42" EIREEIR)

« APM-60H (< 60” 1R S EE)

« APM-60V (< 60” EEER)

= APM-85H (< 85" HREEHR)

= APM-85V (< 85” EH HER)

= APM-2000x500H (film web cross-cut)
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AxoScan LTE_raa B

= Fixed-Angle Adjustable Azimuth (EE £ E
BAEMA)(FAAI)GERERERE, HE 3
EEENENAE

= A A& IR multi-angle BI £

» ERLEREEANEATIER
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AxoScan LE _rFan BE

= LCDAMERZE FAA-3 Rt
= FAA-3-G4
= FAA-3-G4.5
= FAA-3-G5
= FAA-3-G5.5
= FAA-3-G6
= FAA-3-G8.5
= AL AMMFEEIA
= CIME&
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AxoScan LE _rFan BE

Inline FimA /Y B2 FAA-3 R
= FAA-3-1460-IL
= FAA-3-1640-1L
= FAA-3-2000-IL
= Bff...

End-of-roll(BX T E Biw) 5k A
FREEENERER
OPC fal Bk =5
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Y8 AxoScan T B

JEERE M SCHERAREZE
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AxoStep

= 14T RAIE 160 x 128 RERSK
= >20,000 B £ 2}
« FRATRNENYER:
= 2X
= BX
= 10x
= 20 X
50x

= 201183

- R AXOMETRICS



s A I (B S

» REFENEMYE, IFSERENFEX.

Full Frame (160 x 128) 2X Digital Zoom (160 x 128) 4X Digital Zoom (160 x 128)
. 2x2 on-camera hinning 2x2 on-camera binning
2x2 on-camera binning . N . —
. L with 2x2 software binning with no software binning
with 4x4 software binning ) )
center 1/2 section RO center 1/4 section ROI
Measurement Camera Pixel Measurement Camera Pixel Measurement Area Camera Pixel
Model Area (mm) Resolution (um) Area (mm) Resolution (um) (mm) Resolution (um)
M Plan Apo 2x 86 X 69 53.6 43 x 34 26.8 2.1 x 1.7 13.4
M Plan Apo 5x 3.4 x 2.7 21.4 1.7 x 14 10.7 0.86 x 0.69 54
M Plan Apo 10x 1.7 x 1.4 10.7 0.86 x 0.69 5.4 043 x 034 2.7
M Plan Apo 20x 0.86 x 0.69 5.4 0.43 x 034 2.7 0.21 x 017 1.3
M Plan Apo 50x 0.34 x 0.27 2.1 0.17 x 0.14 1.1 0.09 x 0.07 0.54
M Plan Apo SL20x 0.86 x 0.69 5.4 0.43 x 034 2.7 0.21 x 017 1.3
M Plan Apo SL50x 0.34 x 0.27 2.1 0.17 x 0.14 1.1 0.09 x 0.07 0.54
M Plan Apo SL100x 0.17 x 0.14 1.1 0.09 x 0.07 0.5 0.043 x 0.034 0.27
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AxoStep Fixtures - £ t®

= OPMF-3
= 5 KiE45° tilting({ERD

= XY-200
= 200 x 200 mm XY &1
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AxoStep Fixtures —Apv &

= AxoStep with APM #£ & XY tERl/EE

= 2% APM RN
= APM-20H (< 20” EREER)
« APM-42H (< 42" HREEE)
« APM-60H (< 60” TR S EE)
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AxoStep BLHF - FAA %
= RBLERET, BB KREREES, X KZE Gen 8.5
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F& A
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P& F B,

Retardation Film | R&D | Production | QA

Polarizer Film| R&D | Production | QA

3D Patterned
Retarder

R&D | Production | QA

LC Panels | R&D | Production | QA

Color Filter| R&D | Froduction | QA

LC Display | R&D | Production | QA

Back Light Films | R&D | Froduction | QA

Glass and Plastic

Substrate | RSP | Mroducion | QA

3D Glasses | R&D | Production | QA
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AxoScan B AxoStep?

HRABEDHE 3mmE IS Y (R iR
M, B Far—gqE?

yes no
AxoScan AxoStep
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Retardation Film (A8{i ZE B AR)

= AIBVREAEIE RO, Rth, 8, B
= Spectral measurement(J¢EE I £)
= Multi-layerZ 4t
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Polarizer Film({f #%K)

« ERARFHNREEREESRMT

= Multi-Layer 2 #73%, BN T —BPVA, BRI EM/HE
FRFYRO & Rth.

= EFinlinets 7l A

= Surface Protective Film
= (AG)TAC Film

> PVA Film

= TAC Film

= Adhesive Layer

= Release Film
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3D Patterned Retarders (3D iR F)

= AxoStepfEEE ¥ M patterned retarder(E AL LR ) SBIE
= RO, Axis Orientation(¥J5 ), & Pitch
= Rth 28] L
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3D IR&%

= Active glasses(EE = IR &)
= AlE LC X pol films
= Passive glasses(# &= IR i)
= jBlZcircular polarization states(E & #&1{t AR 5&)

= Multi-layer 7 #7158 2P B /B E R 4%

v output polarization state
. atvarious wavelengths
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Lenticular Array (% MEEBES)

= A BEUR D EF
= BHERYVRIE &R K3E20,000 nm Bretardance (F8 i ZEE)

50— - - - - -180.00 g

o
45 o

B

o
35 5

(=
30 % \\ J
= o N 4
825 ’ a8 y
= 185
20 i 2
15 ‘ v 4
10
5

!

L 1 1 1 1 1 1 1 1
(] { [ | 0N (]

3500

3000 -
o 2500 -
=
w 2000~
o
T 1500 gk
-O..E --. _'-
& 1000 - .. -
500 -
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TaRH & TFT &

= JHE EeRXE RTFTERoff-axis retardation (Rth)
« f{LCF/Y Rth, 381N 7T ¥t
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Backlight Film (¥ Y¢h#)

= SBIEdpolarization-recycling(fR ¥R Yt B B 1K) & IR
= DBEF

= Cholesteric
= QOthers...
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BERERER

= JAIE retardance maps(#8 {7 i B Bl )
= XKEMHA AxoScan
= BAERERFE A AxoScan
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Cholesteric LC Filters(i&ERELCHEH)

= AE FE/BEANRFLEREER vs. BE
= ETE&Cholesteric filters(lE BB R 7 )H pitch(—EEERE) REE
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LCD Panels

= AJEEAEFTEW parameters(Z2#)
= Cell gap
= Rubbing direction(EE{# 7 [a])
= TFT side & CF side
= Twist angle({RE A £)
= Pre-tilt angle(JB{EA)
= TFT side & CF side
= AARIRFFAERIRILC

« ALURIBRZIRFTFERIER XY F
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LCD Pixels

= AxoStepit — @ pixel( &) AtEFEparameters(Z ¥)
= Multi-domain %5
= RFEBERCEBRLCHEE
= DT AEFH IR B R pixels(BXR)
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Azimuthal Anchoring Energy (LA #E D)

= F /A Eretardance ellipticity( M ZHHEE R)vs. A MEBREZR AKRWLC
ERERIEENE URe s NARE D
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Ellipticity Simulation results of sample A
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Spectral Imaging (KEE#R)

= E1nm increments(EIE)FRIZ410 F775 nmBI B R &

. /,\UEEE@
= HIE T 828, BliSair gapEE

..__CF image at 450nm
[-—- i | CIE 1964 Chromaticity x= 0632 y= 0327
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E5...

= AxometricsE B R 2 AxoScan K& AxoStepFT Y o i EX g
» BEREFRERENFERETHE

= F5E Axometrics/BE{RAEVEIEE K.
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= Axometrics "R EFELE —ELCDRENRIREFE A
= BEEAxometricsIE R, LUREMRISHKERANEZENA
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