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ummizXau t5Ju ~nunwuwnnnamamaua~U'ununa~u~~~~u~oni~u"m~~ n~niatnoziiu 

.4 9 B ~~utawi~ tuowu~auu7 'n~d~na iu~~u~~1a~moi r ' t luo . r i~aa~~~  

2 .n15 5 ZLM U (evaporation) 
a s  d s  a Y a w  

~ a u d r r n o u u ~ a n u n w u w ( ~ ~ u m u u m a ~ i t ~ u ~ ~ . j i i a z a i u ~ ~ ~ t ~ u ~ ~ ~  tiu ~ n a n o a o i  

1mzTng5u ~u'opi?riiazaiusrmuo~n~dtta"a ~zm8owtintaz6a~~af i~ouo~uuw'a~n~~~~1~w" 

44 I 

3 ~auu&au!?. (UV curing) 
aaa a n ~ n u n w u ~ a z t m a ~ a n u ~ i u ~ t i i u ~ a ~ ~ a T m ~ n i ~ ~ l i i ; n i ~ ~ ~ i ~ 6 a  a or W a d  i?luwnuiein 

dfj55uimij ttuuwoittuoIrtqrGu t~uiiid~~iuiiun.nunu1ottwziin15~"~91uit~auin tifoaainibu 
Y w  A a  a w  a n i s a w ~ ~ 1 ~ n u ~ r z ~ n ~ n ~ ~ ~ 0 ~ ~ ~ d ~ t f i u u ~ 1 1 ~ ~ ~ u  uonain;uauwaMit~iuaniwttana'ou 



nisw'uw'Ld$n~.anri~i~unirw'u~~u~u~nn"nni5inu"ou~uni5w^uw'Ldmtmo5"tw3n 

1~i i iahnrtdirr i~uw' ivJ~nb.an~i~i101na'n~~~~u6a nuC~u~anszaiudna5~"01ss~iciou 
I iil$dWP~W'[9128ttci ~ ~ I U G U Y  uuhilah i$u naiuuiauoatn'ulu vu"nuoaidu4u nidd filler 

tn:oawa"mnszmiu tiaznisrndouGandin5~miu 

nisduaniuoct#ulv wuiula na1un~imuodiiwnuioinnis~ua~avoat90 n';omr 

viitiu'lri8 n~~u?~n~iinuoviil~in"~~~at~u~?tafiw~~~d'inu 'iaummz~3nol&nu"n~dou 

riilGirlria~imuo imzu?tacu~umiaiias0unsz6inszeiia 
d Y P  

- naiuwC;uGa i.,nrzniudiinaiuw4u~aQ~oz$au1w"w"x1w2~n 
4 s - n~siunGn nu~uac nmun1u1.rouncij~nszn111luni~~~G~~x1n~~1V; 

- fl31X1V1'2 

- naiuniia 

- naiuahaia 

:print den 

set-off) 
1 

less) 

k covera; 

IW (print 

rough) 

r.4' B 
a l w % . J ~ ~ ~ ~ ~  (solid I n ~ ~ G ~ & ~ 6 d b n u  (halftone "nt] - 

1 

1 

1 

gloss) f 

' r r u w r ~ ~ q  [pnnr m 

(density 

'a31 3tion) 

~'2l¶Jn~'~09i~FKfflfU(dot sharpness) 

range) 



nszmiw%uF59aiu 

n a ~ u ~ a ~ a ~ o i ~ o n ~ ~ o i n n ~ ~ a r z w " o u v ~ ~ i ~ a ~ ~ n n ~ z ~ u ~ ~ a n s ~ m ~ w ~ u ~ f j  2 riuu 

1Ziifi f l l 5 f l ~ ~ ~ ~ l m . 1 m 1 9  (Specularly reflect light) l&m.rmnnssnu i l a z i m s i a z ~ o u ~ ~ u d  

iviinir iiaznir az~ounnauwi (Difhse reflectance) go ~dtinsdnzn~ouns:oiuoonld~nw"a 
Y 

~ n W l 9  6?unmsazn'oufi9 2 i i u u s ? u ~ u < l n l s ~ z M " ~ u 5 a ~  (Total reflectance)[lO] Gaiarm~Iu 
44- a 2 d i  2-3 wu~i~~iuwwsuuoz1~"11~ui~ni5ar~~"Buiia~ms~uinn<lni5az~ou~in~iLwi [I  11 

h 

aus~"5aniwGuwTZ 

arniwGuW"Zuu 

'f l31~1%Jii~9 

naiuCuaia 

naiuar419 

nmwgm$unin 

Y 

nmwnmQurji 

wavo~arniw GuwT; 

q a n ~ w B s ~ u w '  

flal lJ4J"u313~89~)1~ (print gloss) 

n a l ~ i l ( ~ r i n t  density) 

na1uGvua3iiauo~~~1fi"m~11w 

ns:61ns:d19 (mottle) 

fl15fl5OC ~dndn (ink coverage) 

oJ89W:q (snow mrough) 

naiuoJ"uaiavo9niw (print gloss) 

n31~id?~~~d19(contrast)  

n 3 1 ~ i 1  (print density) 

n15an"mniwnsziins:dis 

uQ9Wzq (show through) 

gavocnu"n 

a r n i w i ~ u n s : m i ~ n ~ o ~  

- 

- 

- 

- 

n15iiXs~3arssnin 

- 

- 



lllumination Detection lllumination Detection 
\ A 

- Surface reflection 
ind'mtrlx 

Paper Hypothetical print on paper 

Surface reflection - Surface Mectron 
indicatrix ~ndicatrix 

-----3F . R* 
Paper Hypothetcal print on paper 

2. Pl310~sCJl-l (Smoothness) 

, p, =, ,-- - - -- - Ink film - .- -- --- P - 
th~ckness 

1 L~mlted by gloss of 
the ink layer 

- 
... __-.-..--.....--_._ -- ..-._ _ 

,---I--.--..--.~--.~, 2 , Hylh gloss contrast 

-.- -...-....--.,-. ,- ...-.-,,... # /- ..-,- - . - - ,,.-\.",,J -4 .,-..,-- v.---/,/.r. .... 3 Fairly high gloss contrast 

" \  I 

4 Lagerly devoid of glOss 



9 eia 
2.1.5.1 . i ~ ~ f i ~ i % n ~ m ~ l f t f l  (Thermoset plastic) iSuwainmnn~nuY'ftGi~~~o P?UYIil.d 

n'srnsid~euiidn.rpmnQ~~iaznud~~uiin~~&~ l?nnnuuazlouijou~~uin wmnftniiuu 

6idonaou~aiilu~diiuuafi uzi~~~lh iuu~uodi~oiasnuiunaiu i i  u z ~ ~ i u i n a ~ u ~ A S u  

wFinrioldniWl& nriian'o i ~ n n ~ ~ i a ' o u s i o ~ i u ~ d u i ~ ~ ~ i i ~ n ~ u l i u ~ ~ l u i a ~ a u ~ ~ " b w B i u o ~  

(cross linking among polymer chains) iWTl&&Uln waln~ni$uuui1~~6ai~fia UI W tY1~140dl 

~fidau!c%nlnulqnaiu?ou mnusia:nnlu6aw'ufi~pmna~q~dd5~~u mrdi*~mnftnau'tl 

iflfiifiurdrinvolzn'i.a q biotlC--iuiouqa im:lnuuinbio:ocmriisd5nXau idu maiiiu no8 

yiinu wo~u~nvloiuiaflraA 

1 
2.1.5.2 m a f  uwmnftn. (Thermoplastic) i3uwmnftnddou~i~i~o'b~~unaiu~ouvu 

E d l ~ a i u n ~ ~ l n u n u 4 u o ~ w n i n Z n l x i i d ~ u u i i d n ~  i~uwoBiunfdiiTnstn~i.jiiuui#w 11.:: 

uuu2a idu woa"ioM"%.~ woi?lwsw":u woBnIn5.i iSuh  

woBlnsirBu (PP) i ~ u w a i n ~ n i i j ~ n ~ d n ? ~ . a ~ ~ ~ u n ~ ~ ~ % ~ ~ w ~ ~ ~ ~ a ' ~ u  iqu 
Y 

w 9 d . d  
nisds~noulsr ln~ni fp~~u wain~nv~nGSnuunnnnaiunlsznis 14u naiuiniua naiu 

nuniudomsmii ~.nuhurnumr~nd~uiiaznaiun~~d ociitlsAmiuIuqnmnns~umrlaY 

~iuusawa~~wsw"~ulu~a~udszinn~~i~u~o~iinu~"ft~unisdnftn~~ Eaodiaiiu nisinizftn 
e a  d a  e 4 eid 

Eununwuwnsnmrm~ ~tmrunwnnnuzQnriinu~~~uinnaiuii5uGavoq~an~iwainftn 

' i ~ o ~ ? r d w n i n f t n w o ~ ~ w s w " " a u ~ n u ~ " ~ n ~ ~ ~ n ~ n ~ i i ~ o ; ~ u ~ n ~ ~ n ~ . ~ n f ~ ~ ~ ~ ~ n s n ~ ~ u ~ u ~ ~ ~ ~  

~ ~ i ~ u n ~ n i i a 1 w k ~ i u i j a ~ i [ i 2 ~  

inniuwosion'lu (PE) i i + ~ i a  ju1ds'ciin.r iinaiuburiuluniiioiin15~u~"n ndu 

Gal; l i i indu l i i isa Iin'niiiw'uw' iin31uiniiUa nunaiu~oul~lLj~inCn ~iinun'snis 

finr'ouuo.rmrmi; iduauauldbh 1diiwnu~&iuiin?iu~uiiiu'uiin~ili'1~1a6uii~~ id8 

J' ' A' n a i u n u i i i ~ u q ~ ~ u ~ ~ . i i ~ l f i i j n ~ ~ u ~ i ~ ~ ~ i a ~ n a ~ u i n i i u a ~ w " u u u ~ i n ~ q m ~ ~ u " n a o u G ~ q ~  
9.d 4 no8ion'"n imuizAin?u~o~~niuldniuisnnunsm nuditlnn ~~qinuiziuzIG.iii 

ni%uz%dnisiniji~xis"ou i i d ~ n a ~ ~ d i u ~ u n ~ s n z a i u u i ~ v . i d " n d ~ o u s ~ ~ u  loo  aqai 
1 

iva~iiunuuld ~ i i r i  l i;~utuu~u lng'ou ita:nsn [ 1 3 1 m ~ ~ ~ ~ l a " ~ ~ ~ 6 ~ ~ ~ ~ ~ ~ ~ a ~ n " ~  -73 



2.1.6 R ~ ~ l l l c ( l ~ ~ ~ d  (print quality) 

2.1.6.1 . f l3 l~Gl .  (Print Density) 

naiuiiimww'uw' 1 ~ u w a u i a i n l l n n ~ r n 3 & n i ~ ~ n ~ u ~ ~ a z a z w " e , u ~ ~ a ~ v ~ ~ ~ u  
A n~nWPuW'rii~Ra1~lo$3~1n.r liju-~ L L ~ : & L ~ U  lum~otinn-JiuCii  . a ~ d ? u i t u u a t a z b u a z ~ ~ i n  

4 s d d w  

~bsd0~ i iun is~~nn 'u~~a . rvo~~u~~~nwuwaU'u~9~~1na1uCi1~ . raun1~d I [ls] 

D = log ,, (1fR) (1) 

D : 4inaiuGi 

R : d?uitu~rasnzw"~w~~a~~1nfil1ww'%~~ci1u~aa~of1~iaz3 

Y 

2.1.6.2 . f l 1 5 ~ % l ~ l ~ W " n ~ .  (Tone reproduction) 

n i r w ~ n ~ n f i ~ r n 9 n 1 5 w " o ~ w "  n'o n15dsin~lmslnku(~radation) V B ~ & W G ~ ~  

uumww'uw' R u d u i l x u r i a u a i i . r ( ~ i ~ h  light) ~.llI?t7oll4l(~hadow) lGuu<uhualjulnu 

w ' o i ~ r w 1 l ~ a 1 n n ~ i ~ d w a " ~ ~ 5 ~ ~ ~ 1 ~ ~ d o ~ ~ 8 u 6 v ~ ~ 1 i ~ n n ? ~ ~ u a s ~ " u < ~ ] 1 d o ~ ~ 8 u 6 v o ~ ~ i n n n ? u  
d d  Y w Y a  P ~ u a ~ w ' u w n i n n . r ~ d d  2-5 n5idd1nU'LSunii n ~ i d t i n ~ ~ z ~ ~ ~ w i z w i ~ n ~ ~ w " ~ ~ ~  (printing 

Y 
dd 9, 

chareacteristic) M ~ D ~ ~ I ~ ~ ~ ' ~ ~ ~ ~ ~ w I ~ ~ I M ~ ~ ~ ~ ~ ~ ~ ~ ~ I w ~ ~ w ~ ~ ~  [14] 



2.1.6.3 .m~~'CW~~. l i iF l~ l fh .  (Dot gain) 
4.. 4' 

~ l 5 ~ ? ~ U 8 P i i ) ~ ~ ~ ~ i ~ ~ d 5 I f l B f l 1 5 ~ M i f l R ~ M ~ U 5 ~ ~  P I f l 7 T w " ~ w " 0 ~ 1 4 ~ ~ f l i ~ € J ~  

IrilR' i~~uiniluCdisq ibu iirtnduw' nu~~m~iunu'nuotiar914w"uw" iin:nuGi?nniw 
e s m=ilnauowunwud iduh d ~ s i n ~ r n s d ~ w n ~ n ~ a r n ~ ~ u n t n ~ ~ w a " m d ~ ~ r a " n ~ u ~ ~ n ~ w w " u w "  

d d  d d  d d  d d  $1; m~u~uuoclinnniu~~uwniis5:wii~i11n5i~11umiumnniu;;i~"uw'1~~uili~5i~umium 
d  

nn~u~uaGuuumam~tnuni5~ 2 a (3) uinlvl~~uahuuiiliw'uwnuw"u$nn?uu~t 
d d  9 w  d  d  d Y  

muAuwnln m~oditibu ar siiimritidorirumnunGu 50 idn~i$u~u~~ani~nw"uw"tiuiida 

in~u#an?uu?iQarciiiiMriti~uan"u~~ 70 idaiduiiin~tiiriiii)fiarn~uuau~n'~fl"~ 20 

de;i$u& 

Dot gain = dot area - screen value of plate (%) (2) 

1 - 1o-"T 
Dot area = 1 - 1 O-/l.S .loo% (3) 

.4 2 
Dt : ~ 1 f l 3 1 1 ~ ~ 7 ~ ~ i 2 ~ ~ ~ ~ ~ ~  (Tint density) 

2 -a  
Ds : r i 7 ~ 3 1 ~ ~ 1 u ~ i ? a r ~ u n ~  (Solid density) 

2.1.6.4 .fl21lJ~nl.J~84i6fi~fl?u.( Circularity ) 

ci~n?iunouuosii;finniu n'n r i ~ ~ l h z ~ o ' ~ ~ d i i s u ~ ~ n a ~ ~ ] n a u v o s  
1 ddd 

~ ~ R H $ U ~ U I ~ ~ ~ I ~ ? ~ I ; U I ~ ~ U ~ ~ I ~ $  4 ~ n ~ m ~ n ~ ~ ~ 8 o ( i i f l ? i u f l a u i ~ i 1 n ' v  1 (161 

C : ~lfl31lJfl51lJ (Circularity) 
Y t Y  

~t : w"uG~tnunu~t~d~~ann?u 

P : R ~ I ~ € J I ~ ~ # U I O ~ ~ ~  



hf+'-5- Area (with holes) = At (total area of dot) 

KiimqinaiunauuinusGii~piin"u 1 msiiiuauniiinaiunauvo~iC~arn~u w'aisan 
2 

!$Ulflld3ufl3u IrnageJ T ~ ~ ~ ~ Z U ~ W " ( ~ M U ~ U U T R U P ~ ~ U  Wayne Rasband ~lflflolu'u National 

Institute of Health (NIH) drzmnnn?~oiuim l w " o ? i ~ 3 i ~ 6 ~ i u Y o r ? n 0 1 f l 2 d ~ 1 ~  ~aodlcldu "1s 

riuiiuaui.aa6$lAainniwiiu nirvnd'uduo.riwq i 8 u h  Taudimrinuu~mvo~i~nin$ 

dsinglu2dmw i m r i z ~ v u i n u o c ~ n r u ~ ~ a z n i ~ n ~ z ~ i u ~ a v o ~ n i ~ ~ a u a ~ ~ v o ~ i n  d u  

~ds~rnsxr$%w"~nisniatd"~Maa?$uu~uimo~~ld"miiasu"~~nisi~m source code !w"~n15w"ouui!$ 

David Bould and Tim Claypole !$dlnl18n~iwans~wuv~9a"ar9!~w"uw"ilazw"lu1991~ 

BwaAmi,tiiulouw~nw"uw" wmaosw"uw"6auan$oa IGT %4WYiui~miu~ui 1.14 Gaa"izlw3 ij 

fl3luwUlu 3 sz&ll !$llfi !d2ni5d?ui% hnulusz$u 300 Grit iiaGija~ui3~sGu 600 Grit 

n~zmi~nG9i?ow"uw" 45 iinsu n~z~ i~ l i inZouZa 80 linsu nszai~ina"ouEa 130 irnm rlaz 

fl3zRlu6fla'ouu'ualatJ9 I50 llnsu !;White light Interferometer ' % t ? l ~ M ~ l ~ u ~ 9 ~ a f l 3 ~ ~ 1 k J  

iiazWYiui9 ni4w"uW"rifiadu 2 wota w o u ~ t ~ n ~ 8 n ~ i n i s s i i u 1 ~ 0 d w ~ ~ w G n w " u w " ~ a ~ w " ~ u ~ ~  3 

d3zmn uunrzaivnG~iiow"lId45 ~lns~llasnrraiulima"iuGa 80 imsu noui 2 8nuiwa 

~ o ~ n a i u ~ t n u ~ o ~ n s ~ ~ ~ ~ i ~ ~ i ~ i n " ~ n ~ ~ n s z i i n ~ z ~ i ~ f i ~ d ! $ i i n a i u ~ u u u ~ ~ Z a n s s m i ~ i w a  

~ o m r  ~ i u ~ o u n u ' n o ~ i ~ ~ ~ u 8 1 ~ ~ u i n ~ i n a i o ~ ~ u u v ~ ~ ~ a w " i u i ~ [ 1 7 ]  



Mesic B., Jantrorn L., Hjarthag C., 1611:: Lestelius M. R ~ Y I ~ $ D ~ ~ ~ I U # I ~ ~ U W I U ~ I L L O ~  

~ ~ r j , - ~ 1 d n i ~ ~ u 6 ~ ~ t n 1 ~ 1 ~ a i ~ i n d o u n " u ~ u ' 1 1 u " ~ ~ t d ~ i ~ m ~ ~ u " ~ t n n d i ~ n " ~  1muttddd14 

n~ao.rii 2 au~mn'oud~ituuoon61m4ttaz~tdtiLuu7i~ouii iinsz~iudwium~ma"ouSa 

itn::ri~Saui% nr~enounaiuliuu nu~gmst6uriniitmz~uduw'rruo~ns::miuf;ouitazMa"a 
B s 

lnsou ~in~::mutndouijrt~z1ri~~a"ouijaw'uw'$au~unwuw"~v~~nl~ns1~1u~1 nsaarrou 

qolmw.nuviuw" tiu nist~rivo~num~iuuiianszmiu~iou11~z~dttnd0uii3$aud1n31uA1 irfn 

nn5uuau uazna~unszriinrzdit wnnirnmao.muiinszmiu~tndouw"a$auiid~~~ 2 ailmCu 
d 9.4 n;nGuwImm dawal~~inaiuhqtni i~~nzna~uns::A~ns~~~tGouni~nszvl~uI l imdouw'a 

lnunrzvliu~l4~1sma"outidt~1uu1iaou~10::lM"nusJ"~n1~~1~~1udi$~ riinaiuhyc [La:: 

na1unszA1ns::~isG~uniirr1~tndouttdtt~uuoon31~~ [lg] 



3.1 ! f & B . l & a ~  

1. m $ 0 ~ d i d d ~ n ' l r n 3 1 3  Jmheaford DEPP200x400 
a 4 

2. wunwuWI4 ii T W S ~ R  SIEGWERK l ~ ~ i L  ~iuOi?iiazmu ttaq? 
4 44 01 

3. i i i~oJ~iddn~%n=jidm~wa BASF HUI 1.14 u"aa"lu~3 

4. f l S f l t f l 0 $ f l 3 ~ ~ 1 ~  UPM RAFLATAC % Q ~ f l 7 1 ~ ¶ h 3 1 ? a 9 ( ~ i ~ h  ~ l o s s ) f l 3 1 ~ ~ 3 1 3  

d l U f l ~ l ~ ( ~ i d ~ l o s s )  iia~!itfl;0Pl~3 (Uncoated) 

5. flsnin0$~alfl~n%13w"'LIilfl9 UPM RAFLATAC %tinw0a"%wsi~pd (PP White) ibaz 

~ 0 a " i 0 i % U ( ~ ~  White) 

6. ~ $ 0 9  ?fifl2ll.J ih (X-Rite Spectrodensitometer 5 30) 

7. L.fI$09kn3lu~U313 BayerGardner Microgloss 75' 

8. & 3 ~ ? ~ f l 3 l x l ~ ! ~ % 0 9 % 0 9 i H a 3  Tfih Zahn ~ ~ 1 0 ;  2 

9. nXotriiu5dtii&uuiuq9 olpmpus i u  S Z H ~ O  

lo. m$09?nn31uduu Scanning Probe Microscope Controller i U  ~ a n o ~ c o ~ e @ 1 ~  

3.2 ~ ~ R i ~ G ~ d r n a ~ ~ u  

3.2.1 ?mnoJbJyG~v89arEnin~i 

1 ~ ~ ~ o ~ ~ w ~ n m o ~ ~ n d ~ z i n ~ ? m f l a ~ u o ~ " ~ a ~ a ~ a u i n $ ~ ~  Microgloss BayerGardner 

75' ~ I ~ I I ? R  3 n f 9  ti8??miiiQ$u i tar?An?iu~uu~3uin$09 Scanning Probe 

Microscope Controller ~ l j ~ i ~ ~ f i l n ? l U d U U t Q $ U  rms (Rq) g9iJrn~; 3.1 



3.2.2 %JWd 
d 9 w  

1. i~idw"uw"d~n~umsw'~n~~w~aouw"uw"#~u~zuunbuw"~ino%"-~-~wnn nusun 

TPN Flexpack 4 l f h  

2. d~un.nunu'~uotnu'nw"uw"4 3 Twriqa ~ iuhdinzmu I ~ u &  imz$ i?flMi 
20 ?,I{ ~ ? 0 f i l & =  21 centistoke ~ ~ ? u ~ ? u ~ R R ? I u M ~ R % ~  Zahn 

2. ~ R i l ~ w " ~ & ~ i f l $ 0 9 d ~ ~ L d d n b 0 1 1 n ~ i ~  

9 B 
3. i~mrn~aou~uw"uuhoci~~af tn ino~ l ~ u l m u n w ' u ~ l w s i r a u d n ~ ~ a i ~ u  

f l ? i ~ i i ( ? i  50 iums(iou1i n ? l u ~ : d U R p f l n & L ~ 0 U ~ ~  550 lpi iiiriuiilunir 

w'uw'n'o Zlwn'0.r i%.Jiieulin ii!alou cinz3h garnnu'80.rw"uw" 25 ocmimdua 

a ' a  
3. 'k(i13 CIE ~ * a * b * i u ? i ? f ~ w u n u  (Solid Tone) ~ 0 d i ~ n ' 0 9  3 1 ~ i i ~ ~  ~ U I ~ Q U I I I  

imzirA1 J ~ ~ I ~ ~ R ~ ~ I ~ I u ? u w I ~ I ~ ~ P ~ ~  (ChromslC*) 



0 2 A d d  d p ,  
4. ci~u~ddnvmzuo.ri~marn?uarm~wwuwarn?u 30 idsri.aum n?una'otciiu~d 

~ I ~ ~ U U I U ~ S  6 iil 

5. I G I ~ J ~ L R J U  IrnageJ 1do61u?um~1wku n~i.uui-ai#usouzJ i~nzn.nunauuo.r 

iimarn?u 

6. ~mn?iui?uuuosniw~ud ~?uin$o.r Scaning Pmbe Microscope Controller d 
u3im~un'uuuiiun~nino~drzinw~l.r~ 

7. d i b y a o i n b  1-6 .uiim~iziiaznldwn 



oinm15d 4-1 ~ ~ ~ ~ ~ f i u n r i i n a i u ~ ' u a i a i ~ a z n a i u i i u n r v o ~ a ~ n ~ n o ~ f ~ ~ z i n m  

6147 wuiin~ninoia~mn~zm~~d~~1aiuo~'uaia~~0z1W'iinaiu.r~'uaia 85.1% r a . r n t u i f o  

n~n~nsbn~:mi~~~"mna~uo~'ua~a~iunni.j~W"riinaiuo~'uaia 73.2% ~ u u m z i n S n r n s i n x  

m~uau'm~ojinffouG~az~w'eiinaiuCuaia~ou~~m iwnzmsnzn'ou~in~dau~~~a:~W'iin~ 

mi (Diffuse reflectance) ~ i n n i i i m 4 m 3 4  (Specularly reflect light) daudnlnoiaUPmnnin5n 

rrnriiwo~ion'iiuazIw'naiuoJ'uaiaq~qm 89.5% ~in~g~n~in~nw~iwn~n~n'~~W"~woa'Iw~w'"au 

87.6% i i ; n ~ o u  C i~~nu~sr i~~a~u i~unr i~~sz~r 'u~ 'u~~nr i ina iuo~ 'ua ia  i w i n ~ i u l j ~ a i a ~ ~  

n a i u ~ u u i a ~ u i f s z ~ ~ i ~ o u a ~ 1 m u n a i u ~ u u u s ~ w ' a a ' n ~ s z ~ w a 6 ~ ~ d ~ i ~ n ' n ~ 1 ~ z v ~ ~ ~ 1 i w a ~ m  
% A  Y V  

OI dd nniu i ~ n z n i s d n n ~ u w u n w u ' n  nauunuyf t l iu i i i  ~n~diinaiuliuuuatija~~0:1W'ni3f~n 
2 A n q u w u ~ w ~ n l ~ ~ n i i a ' n q ~ ~ n a i u d u n r ~ o ~ i 3 a 6 i  ~m:~dii .r tdm~niunnuiw~~uXu~Y'~ 

nSnansb 

Cuai: 

C~daiafJirsrlsl1v 

SojinZ, 

woa"'bw3 

woa"aoi 

iinaiuoJ'uaia(%) I dinaiui iuuin& rms (nm) 



loo 4 

20 40 60 80 100 120 

d d  d d  ~ll~s~runiu~nniuXu~Y'~ 
4 .  Pi mwi 4-2 ~ninYB1zLnWlzlj;nljnafiI~cIalua~L~ufi 86 lpi ~ua~nm0in5rfil~ljU'-dliu? 
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