
!"#$!
!

%&'()*+,-'!

./012345167"

89:;:;<=>?@ABC;DEC="
FG1HIJ;KL"

"

"##$%=MNOP"
QRSTUVWXYUZS["

&'\]^_`"

('abcde"

)'cde'fg"

*'hijkl%&'mnopqrst"

$'()*+',-uv'wx!

#'yz*+'{|'f}!

~���!
"

���_"



\]�{�"

%&!

!!!!!�����8Wo���r�%o�����!

===m��m����m^��������r�!

!

=UU�+,-� ¡¢�.£B&%¤ ¥¦§5H¨(�/!

!

=UU�©ª«¬Xª®¢� '¯°±l²³��´®!

==UUUµ¬Xª²@o´¶r²·m{|¸¹º»¼Uo
®!

==={|l½¾���r�!

!

=UU�¿m{|�±zÀÁ'ÂÃÄÅªmÆlÇ��!

===���r�!

==ÈUmÆÉÊ'st�Ë&'�mlÌ²�«%&'!

===UUmnostÍpq��r^wq¾�r�!

!

"

"

©ªÎ"

ÏÐÑ"

ÒÓÌ&"

ÄÅªmÆ"

Ô&Õ%&"

Öª"

\]�()*+',-"

==�0123425676¡2×ØÙHÚ7^ÛÜ�rÝÞßÍàáÂÃ«âoãstÍ!

===Uäå�%&'æ�oçzÍèÂ¾�Â�!

==�89:;<=4=>31?¡éêëÍy�rÂÃ«m��moì³�r^éêëíî'ÂÃ!

===UU'{|l½¾���r�!
!

!!!!!Èï'ðo%&�¡«()*+ñ',-oòóÂôõö÷øl�.���r�!

!

!

!

!

"

"

Ô(Õ0123425676" Ô)Õ89:;<=4=>31?" Ô*Õ+5294=@99:"

�ùÕ%&'()*+"

40µm! 40µm! 40µm!



\]�úûDE"
=,-'uv!

UUU=¯°±� «AB8ü«ýþ«mÿ«!"#$7×¨7%¾'&'(«ì)*/+++!

!

=,-+.°/0!

==1ª¾.(CC)/!

==23¾.(CC)/!

==A'DEF1G4=4!@=!:9'.&%%#/!

==¢4¾.&%""/!

=abº5!

==64¾.(CCH/!

==78¾.&%%%/!

==9ª¾.&%%)/!

!

:/;'���.���r()ñ',-¡ï�¾'FG<=l>?o!

=UUst��´®«@A'FG<=�¡BC�Dö�ï^lV��!

:cdeÍ¢E F�rÂÃo«GH'ñÍ{�o�ÂcdelI<�!

!

!

!

"

"

GH'JK�<LÍM·�Âº5"
N*�O*^�óÂ:P%öQ+�'º5!

Ra'stÍST�r'¡U��!

GH'<LÍM·�Â/0"

�Ra'FG<=ÍwV�«%&'()*+�Wr
0123425676I!89:;<=4=>31?I!+5294=@99:'X!Í�Y·
ZrcdeÍ[\�r�!

"

�]ª�^n%¾'hijk«Öª'Ì²ÍwV�
Âº5Í_�«%&'()*+',-Í`Y�r�!

"

�yz*+.0123425676I!89:;<=4=>31?/'�.Íaqr
bcÍf}�r�"

"

_`"



&'\]^_`"

('abcde"

)'cde'fg"

*'hijkl%&'mnopqrst"

$'()*+',-uv'wx!

#'yz*+'{|'f}!

~���!
"

���_"

abcde�"u+F;."�)cde"

F;."cde!

!

"

"

!
"

#
$
%

&

'

'

'

'
+!!
"

#
$$
%

&

'

'
+

'

'
++

'

'
(=

'

'
+

'

'
+

'

'
+

'

'

z

u
K

zy

u

x

u
Afv

x

p

z

u
w

y

u
v

x

u
u

t

u
MM

s

2

2

2

2
1

)

!
"

#
$
%

&

'

'

'

'
+!!
"

#
$$
%

&

'

'
+

'

'
+(

'

'
(=

'

'
+

'

'
+

'

'
+

'

'

z

v
K

zy

v

x

v
Afu

y

p

z

v
w

y

v
v

x

v
u

t

v
MM

s

2

2

2

2
1

)

0=
!

!
+

!

!
+

!

!

z

w

y

v

x

u
g

z

p
s !

"

"
!=
#

1
0

"ucde!

!

"

"

+./0cde!

=8JK!

!!!.0123425676I89:;<=4=>31?I+5294=@99:/!

=L,,!

=de/yf"«gi/yf!

=-M8I-MAI-,!

=:^h%¾'¯°±'d·«!

==Uij'cdeÍkqÂ�!

!

!

!

!

!

"

"

Ô$Õ./0cde"



abcde"

�mÿorB�lm!

!

!

�¯°±orB�lm!

!

!

"

!

!

!

!

!

!

"

"

!
!

"

#

$
$

%

&
'(=

optopt T

T

T

T
PHYT 1exp),(µ

"

0523425676.noÿ )Cp�)$p/È)Cp!

89:;N>31?.noÿ (Cp�)Cp/È(Cp!

+5294=@99:6.B�qrÿ $p�(*p/È&Cp!

! stuvUwxyz{«s¢4vUwxxy{U"

))/(),/(min(),,( phydinphSQNSQNphydipphSQPSQPSQNSQPPHY !+!+=µ

),()( 2max2 SQPphy
hspDIP

DIP
UPDIP pdp µµ !!

+
=

),()( 2max2 SQNphy
hsnDIN

DIN
UNDIN ndn µµ !!

+
=

!"#$$$%&'()*+

(,(-./$$$

(,(-./$$$

+0(12345$$$

+0(12345$$$

6 maxmax

)3/(

)3/(

UNUP

DINPHYdinph

DIPPHYdipph

mmgDINhsn

mmgDIPhsp

È,-b^º5bÍü|�!"#$!"%'}$~5�'��Í_óÂ�"

==0123425676I89:;<=4=>31?+++jLlm"

==+5234=@99:+++�7lm" s8�vU����{U"

abcde"

�0123425676'��+�¦cde.O:6:<!@=!:9'I(CC#/!

==!

!

!

"

!

!

!

!

!

!

"

"

n

Agr
v

dt

d
P

PK

P

NK

N
cIc

IK

I
c

dt

d

w

T

spsn

a

z

z

9

)(2

,min

2

2

12

)20(

32

1

1

!!

!
!!

"
!

#
=

+=

$
$

%

&

'
'

(

)

++
*$
$
%

&
'
'
(

)
##$$

%

&
''
(

)

+
=

#

)/3/(

)
/2/

/3/
(

)/3/(

)3/(

)3/(

)/2/(

3

2

1

smkgc

smJ

smkg
c

smkgc

mmgK

mmgK

smJK

SP

SN

I

!"""#$%&'('

"""#$%('!

"""#$%)*!

+""",-%./01

+"""23%./01

"""4%./01+

)//(

)3/(

)(

smkgn

A

mkg

mr

P

w

!!!"#$%&'

()!!!*+,-.#/

!!!"#01

!!!*+,-23

!!!456789:

!

Ô#Õ�¦cde'ü|"



©ª+¬Xª"

6Xª" ��ª"

Öª"

²ª"

�Xª"

�ª"

��ª"

º5��"
º5?@Õ%&!

º5��Õ&%P*(P&$!

º5��Õ(CC$B#B("�(CC%B)B&#!

����Õ)C�!

��Õ!
=U��d5�Èm����!

=U��+��È��m�Î!

!!!!�ÿÈË&'��!

]ªÕ"!]ª!

!!!!² +mÿ+-,È,-bÍ¡¢£�!

=U¯°±+yf"È+,-IQR8IQRA®¸H!

ÖªÕ!

==² È,-b!

==mÿ+-,+¯°±+yf"ÈÒÓÌ&',-b!

==*+)ñ!

!!!!!!È�¤¥ .2@996BG)/P¦§¨ .GSB2@996/P©Lª.R/!

!

"

"

s«¬®¯°±²vU����{U"

ÔHÕº5?@"

©ªÎ"

6³Î"

´µÎ"

ÏÐÑ"

��m�"

&'\]^_`"

('abcde"

)'cde'fg"

*'hijkl%&'mnopqrst"

$'()*+',-uv'wx!

#'yz*+'{|'f}!

~���!
"

���_"



cde'fg../0/"

¯°±� «de¶L� '·¤¸FÍ`Y�rï^l·ZÂ�"
"

Ô"Õ-M8I-MAI-,',-b^º5b"

cde'fg../0/"

()*+'X!Í�Y�«()*+',-Í`Y�rï^l·ZÂ�"

Ô%Õ*+',-b^º5b"

:0123425676I89:;<=4=>31?È¹Joºk!

:+5294=@99:È»J�¼Joºk"



&'\]^_`"

('abcde"

)'cde'fg"

*'hijkl%&'mnopqrst"

$'()*+',-uv'wx!

#'yz*+'{|'f}!

~���!
"

���_"

hijkl%&'mnopqrst"

�hijk½ÈÒWjk+++¾]ª¿©ª+¬XªÀ%¾!

===================ÁÖª%¾!

!!!!!!!!!!!!!!!!!!!!!!!!!!UÈÂWjk+++Ã^n%¾'d·!

==U¥�')ñ+Íf}�r�!

!

�bc!

=UUT@U:E9='º5�Ä^hijkÍÅÆ�ÂÇ)'!

=UUº5�ÄÍüÈ«jk'stÍST�r�!

!!!!!!!!!!!!!!!!!U!



hijkl%&'mnopqrst"

:©ªÎ�¡]ª'stl:DÆöó��r�!
"

Ô&CÕ©ª+¬Xª'jkÍÅÆ�ÂÇ)'!

====-M8� '¸Fª"
Ô&&Õ©ª+¬Xª'jkÍÅÆ�ÂÇ)'!

====-MA� '¸Fª"

hijkl%&'mnopqrst"

:Öª%¾'Ì²¡¯°±� ÍÉÊ���r�!
"

Ô&(ÕÌ²ÍÅÆ�ÂÇ)'!

!!!!!!!!!!!!-M8� '¸Fª"

Ô&)ÕÌ²ÍÅÆ�ÂÇ)'!

!!!!!!!!!!!!-MA� '¸Fª"



hijkl%&'mnopqrst"

:¯°±� ¡^n%¾'d·oËÌ����r�"
"

Ô&*Õd·ÍÅÆ�ÂÇ)'!

!!!!!!!!!!!!-M8� '¸Fª"
Ô&$Õd·ÍÅÆ�ÂÇ)'!

!!!!!!!!!!!!-MA� '¸Fª"

&'\]^_`"

('abcde"

)'cde'fg"

*'hijkl%&'mnopqrst"

$'()*+',-uv'wx!

#'yz*+'{|'f}!

~���!
"

���_"



()*+',-uv'f}"

(CC"¤¥¦'89:;<=4=>31?'ºkoÍ_�r�!

!

!

!

!

!

=!

"

"

:(CC"¤¥¦¡AB8ü¡ÎÏÐ�oW®«BhèÑ��!
:!Öª%¾'²³ èVÆöó��r�!
!!!!!Èï'ðo«(CC"¤¥¦'FG¡89:;<=4=>31?o^ó�ÒP��*/�Wr�!

%&'mn'¸F!

Ô&#Õ´µÎ'AB8ü¸F" Ô&HÕ´µÎ'mÿäÓ!

====�h^^h'ÿ Ô"
Ô&"ÕÖª'89:;<=4=>31?� "

()*+',-uv'f}"

==-M8I-MA� «Bh*/'·¤¸F+++Õo����'¸For�!

==Öª%¾'*+'²³ '¸F+++Öª'²³��'¸For�!

!

==(CC"¤¥¦'Ö×¾'¸Fl89:;<=4=>31?Íºk�ØÂ%Ícde
Í���ST�r�!

!

=�bc===!
===+:6@&+++(CC"B)B&#�(CC%B)B&#'����^��(CCHB)B&#�(CC"B)B&#'!

!!!!!!!!!!!!!!!!===U����Í³Ù!

===+:6@(+++!(CC"B)B&#�(CC%B)B&#'Ì²��^��(CCHB)B&#�(CC"B)B&#'!

!!!!!!!!!!!!!!!!!===UÌ²��Í³Ù!

!

ÈT@U:E9=I2:6@&I2:6@(ÍüÈrï^�«<='stÍST�r�"
"



()*+',-uv'f}"

:Ì²'¸F'st�89:;<=4=>31?lºk���r�!

:T@U:E9=^+:6@(�-M8I-MA� ¡:DÆ¸F���ö�ï^%¾«!

==89:;<=4=>31?'²³lÚÛ`ö3=^wq¾�r�!

==!

Ô&%Õ89:;<=4=>31?� 'ü|" Ô(CÕ-M8� 'ü|" Ô(&Õ-MA� 'ü|"

&'\]^_`"

('abcde"

)'cde'fg"

*'hijkl%&'mnopqrst"

$'()*+',-uv'wx!

#'yz*+'{|'f}!

~���!
"

���_"



yz*+'{|'f}"

!�yz*+.0123425676I89:;<=4=>31?/oÜÝÍÞ�«!

===UßªÆyz*+Íà¾�bcÍf}�r�!

===!

===+Ì²'ál.Y² PC'#«Y² PC')/!

!!!!!!!!!+âã.-M8'd· PC'#«-MA'd· PC'$/!

===+äÚì)'å¹!

!

=UU¥�')á'bcÍf}�Â�!

!

!

!

!

!

"

"

sæXvU���w{U"

yz*+'{|'f}"

:Ì²'álo®89:;<=4=>31?¡àç�rl«0123425676¡ºk�r�!

!

!

!

"

"

Ô((ÕÌ²'ál.PC'#/or!
====¯°±� ^*+'¸Fª"

Ô()ÕÌ²'ál.PC')/or!
====¯°±� ^*+'¸Fª"



yz*+'{|'f}"

:âãor¯°±� 'ÎÏoò�«*+¡àç�r�!

:ì)'å¹o®yz*+¡àç�rl«ßÄ¡è��!

!

!

!

!

"

"

Ô(*Õâãor¯°±� ^*+'¸Fª" Ô($Õì)å¹or¯°±� ^*+'¸Fª"

&'\]^_`"

('abcde"

)'cde'fg"

*'hijkl%&'mnopqrst"

$'()*+',-uv'wx!

#'yz*+'{|'f}!

~���!
"

���_"



��"

�U0123425676I89:;<=4=>31?I+5294=@99:')ñÍwV�Â./0==
cdeÍ[\�«%&'()*+',-Í`Y�rï^l
·ZÂ�!

�%&'Õöhijk½¡^n%¾'d·�Wr�!

�%&�()*+',-l�.�Âuv¡Öª%¾'Ì²�
Wr�!

�yz*+Íà¾�ÂÃo¡âãlßÄ`�Wrï^lQ
%óÂ�!

!

!

!

!

!

"

"

¯°±� "

!

!

!

!

!

!

"

"

70" 200"150" 1100"

ÔÕ(CC"¤"é'-M8� " ÔÕ(CC"¤&(é'-MA� "

DIN(mgN/m3)"DIP(mgP/m3)"




