
·~ <-l 'f:lf).1. _::YtUlI
........................................................................ 

a <-l'fi!) ·········· .. · .... ············ ... · .................. 

1 


11 

1.1 lili<t .............................................................................. 11 


1.2 !.\Rll:!! .............................................................., ............... 14 


1. 3 ~JltfBlIMElSJJIt~~~E.§~JUt~~ .......................................... 16 


1. 4 ~YtfBllM ElSJIlt7.1 EH1±JV;t ... ... ...... ... ... ... ...... ... ...... ... ... ... ... ... ... 18 


1. 4. 1 !iiltlilifBllM .................. '" ...................................... , '" 18 


1. 4. 2 ~~tilifBl. .. ..................................... '" ... '" ............ '" 19 


1.4. 3 jili!lfBllME.§~@~JltfBlJMI ............................................. 29 


1. 5 ~~~JltfBlJMI®fdTltt~ ...................................................... 35 


1. ...................................... '" ...... 39
6 51.ii!O~ClJIJil{;$fII5ef:NttfBl. . 
~:!lix~.2 •.........................:........................................................ 

±fl.UatA::YtilIU& (~1.f.t., '*1t.:1t) .................. 
40 


42 


2. 1 lilkf; ...... ......... .................. ..................... ...... ...... ............ 42 


2. 2 f4l'L:t ~3- ElSJ Jlt15 fII5 ¥& ...... '" ............ '" .................... , ... ... ... ... 42 


2.2. 1 f,t.:t.:n;tUD~3-Mitti~3-~itti ....................................... 43 


2.2. 2 f,t.:t.~3-Jlt15IiIi ......................................! .... ~ .............. 44 


2.2. 3 f,t.:t.~3-Jlt15f115¥& ...................................................... 53
. 

2. 3 	 f,t.:t.l@!i3-J't~fII5¥&Jt!::ff ...................................................... 58 


- 2. 3. 1 Judd-Olell ll:!!~ ............................................................ 58 


2.3. 2 Judd-Olellll:!!~.Ii.1Zf'l3 .. · ................................................... 61 


~:!lix~ ................................................................................. 65
.3 . .±.TL_.~::Yt&~M~~.<~~~, 
~ 'f~) .................................................................. 68 


3. 1 lilkf; ...... ...... ...... ... ............ ... ...... ...... ... ... ...... ....... ...... ...... 68 


3. 1. 1 ~&itti®1& ................................................,... ...... ...... 69 


3.1. 2 fII5.~~ .................................................................. 69 




3.1. 3 .~:;s:.'!tl¥.l. i51~ ...................................................... 71 


3. 2 mm~:t~:;s:.e~Lt.~~6i~mmlJ .......................................... 71 


3.2.1 Er3+~:;s:.J:~~6i~ ................................................. - 71 


3.2.2 H03+ 1I\I:;s:.99J:~~6i~ ................................................ 73 


3.2.3 Pr3+ ~:;s:.99J:~~6i~ ................................................ 75 


3.2.4 Tm3 +~:;s:.99J:~~6i~ '" ...... '" .................................... 78 


3. 3 	 J:~~6i~*l"~lirf~ltt~ ................................................... 80 


3.3, 1 J:~~6i~lirf~IIlltli: ................................................... 80 


3.3. 2 J:~~6i~*l"~lirf~IIlltli: ............................................. 82 


3, 4 ~.!iftHit!llJ:~~6i~J8l11ll! ................................................ 85 


3.4. 1 m.~iM~tt ............................................................ 85 


3.4. 2 ®i&~iM~tt ............................................................ 87 


3.4, 3 J:~~6i~~tt ......................................................... 89 


3, 4. 4 :iR~~~ .................................................................. 91 


3,4. 5 m~litfEttfl: ............................................................... 93
.4.
~~:SZ:N: ................................................................................. 95 


~Tf.I'fl. <Ai!!:'Jt) ................................................... 99 


4. 1 ~ :;s:.J8l. ...... ...... ... ... ...... ...... ... ............ ......... ...... ...... ...... 99 


4, 2 ~:;s:.J8l.1'f~~Hl1E3~ij( (~!f1.&7i:~,ljZoollt!iJ) 99fii1ffi ...... 104 


4. 3 '1.f!JiB:~.!§J8l.~**l"~99~Q~'Fffi .................................... 109 


4. 

~~:sz:~ .............................................................................. 116 


4 J8l.®~iM&~~~tt~tt ................................................... 112
.5. .;tt;ilit Jft.±ffUj~tRJjl1.;tt;!T <Ai!!:'JU) ............... 117 


5, 1 mit ..·..·..·...............................:. ... ...... ......... ...... ... ... ...... 11 7 


5. 2 J8l.~!fi'Fj:;J~ff1.&7i:~lS~:n-~9917tJi'a .............................. 118 


5. 3 ~:t.~J8lI1ll!~!ffIP~"· ................................................... 120 


5.3. 1 IfHI'U!Il)M!llJ8lI1ll!~!f ................................................... 123 


5.3, 2 lfIiij.M!llJ8llllB~!f·""·"·;" .....................................,. 125 


5.3. 3 ~~.~tWlJ~ff ......................................................... 126 


~~:sz:~ ......... ...... ............... .................. ... ........................... 132 


5,3. 4 ~UUI{tWlJ~!f"""'" ................................................ 129
.6. ii8iUJIl.;tt;!T <Ai!!:'Jt) ....................................... 133 


6, 1 mit·.................................................................,...... ...... 133 




6; 1, 1 ~Mti:!i18lJ&i!!~.Qll; .................................... '" ... ...... ...... ... 133 


6.1. 2 ~Mjlffil8l!il!lta~ ......................................................... 135 


6.1. 3 ®Mjlffil8l!il!l~~:i'E~ ..... ~ ............................................. 137 


6. 1. 4 f:ID:.t:.~flSJ®.jlffi18l1lll*l!·fUHiJf~·.. ... ...... ... ............... 138 


6. 2 .tEJ~Mjlffil8lllll*ffD.j!t*~li!I:j;::~ ,.... , ............ ~..... ............ 141 


6.2. 1 .tEJ~Mjlffil8lJ.!ll*ff .................................. ,.,................. 141 


6.2; 2 .tEJ~Mjlffil8l1f{l*~t&j;::~ .......................................... 142 


.7.~~:>l:ft( ........................................................................ '" "" 149 


J't.:rMf*J'tif (~~.tt, -It.§-*,) ........................... 151 


7. 1 *.::fIiji<$*ff~taf'J,nij!t~*~~ ....................................... 151 


7. 2 JIC.::fIiji<$*ff~~~·" ..................................................... , 153 


7.2','1 7Gtsl.t~.............................................. ~.......... ; ..... ~ 153 


7. 2. 2 j;:t~J$im.liR .................. , .•~ ...... ...... ...... ............ ...... ...... 155 


7.2: 3 i9i~«l3L~";"'" '" ",'" .............. , ..... : ........................ , .... 156 


7.2. 4 i!Ii~~~~~m ..·..·..·........................ .. j.; ....... ............... 156 


7.2. 5 iftElil:51)Ufi~~m· ........................................................ 157 


7. 3 *.::f~i<$*ffe91fi1J~t5i;;jt ............................................... , ..t. 157 


7. 3. 1 !HlIl'Hfj~,* ...................:................ 0\.::".';' :,: c~:..· , .....",. 151 


7.3. 2 ~tti'*'"'''' .................................................. , ...,.,........ 1.59 


7.3. 3 ~€Jlll: :'.............. , ............................. , ...................... 159 


7. 4 ?'t.::f~i<$*;f8Slruzm·.. p.... ......... ...... ...... ................... 1,60 


7.4. 1. t,;;:~*~i1IHf!5 ....y ..........................................=.... ~ ...... 160 


7.4. 2· j;::JJ.J*~................................. " .... ".,:- ...................... , 161 


7.4. 3 ii!Bi~~~F!±: .. ·.,............................ -..................... ",. 163
. 

7.4. 4 *;fil1l*~ ...... ' ..... ' ................... ' ...... , ..... ! ..... ~.;..... y .... 

" 

165 


7.4. 5 JIC;f~m~ ........ " ......... , ....... ' ................ ~ ..... , ....,........ ",~ 167 


7. 5 JIC.::f~i:$JlCH~6tIllU~,9} ................................................... 167 


7.5. 1 i!l1iI:II~lflliJf~'" ,....................................... : ...... n ...... "," 167 


7.5. 2 ~~:lj~~D.Jtmm,·.· .......... , ................. : ....,...•.~., ...........,' 169 


7. 

~~:>l:ft( .,................ ,: ........................................................... 174 


5. 3 ~¥t=liJf6t, •. ' ....... ,. ...... ... ...... ... ............ ................ ......... 172
.8. ~~.*.~.•....~(~... ~~, 
*,:iIi.) ·.... · .......... ·· .......... · .... ···: .. ·····.. ·.,..,,·:, .. ';·· ... ·:; .•• i17I 




B. 1 l£:lkf\... •.. ............ ...... ... .•• ... ••. ..• .•• ... ...... ••• •.. ..• .•. •.. ... ... .•. ..• 177 


B. 2 ls"J)~*8SJ~~'''''' ......................................................... 178 


B. 3 ls"J)I!H6~~W!lilI.gf!lJIIJ~I'!Ha~ ....................................... 180 


8.3. 1 llilU!!:iij(8SJq:r~~IEDf.l~9lJ, ~Fmw!JIl1B~flB8SJn(;i$I!lf!i{~lG ...... 180 


8.3. 2 ;fIJffi~~8SJ@~\8SJW§m~*, ~Fm!I!H91!lf!i{~lG ............ 180 


8.3. 3 ~=fffi~*~f.t::;8SJ*~~ ............................................. 181 


8.3. 4 ~1ED~jif¥.tl51":U~~8SJlfl'~ts'lf'F .................................... 184 


8.3. 5 JlZ:.~*m~8SJ~IED~jif¥.t;tfft!::l~IBIJ .............................. 187 


8.3. 6 W!JIl1Bcp]l6I1J~~.f$tlSJ2fEij~jif¥.tq:r~;tfft!::l ........................ 188 


8.3. 7 ]I6~"'f,$8SJIBIJt1ii ......................................................... 189 


8.3.8 W!lM8SJ=m:rJ~ ..·· .... · ........ · ...... ··· ........ · ..········ .... · ..· .. · 190 


8.3. 9 ;fIJffi~¥.t=FJiI1l$i~Fm~~;CPHSnt]l6.f1111~~·"·"·""·"·"·"··" 192 


8.3. 10 jfIJffi~F~¥.t=F~l$i~FmJtiJll1B8SJ=!lft*~~F!'&¥.t ............... 193 


8.3. 11 ~]I65Rls"J)~~8SJlIiiiffX~8SJ~*]I6.f1111~~ ................. , 193 


8.3. 12 ~*5Rls"J)~*~~8SJlB'~*~Hl7J!CiJHSnt8';lIl!iiJtEltt~* 


~::!I)(~ .................................................. ~ ......... ~.. " ............. 200 


3LfrlI~~ ............................................................... 197 


.9. :fi;5l$;ilitJlfff (ti-"'~) ........................... ;,............. 203 


9. 1 
 .:iIlS .....................................,........................................ 203 


9. 2 f7.HEIQIl!iJl ..•..· .................................................................. 203 


9. 3 ]I6~f8SJ~.~tt· .... ·· ..................................................... '" 206 


9. 3. 1 *~f~*8SJ~:<$:~HI1'" ............ .................. .................. 206 


9.3. 2 *!f8SJ:Jlj1~ ............ , ..... : ............................................ 206 


9.3. 3 *~f13SJ§Mi .............................. : ................................ 209 


9.4 filifljlJ.8SJIBIH'F.!:§*ffIDI6!l .............................................. ,. ... 210 


9. 4. l' filifljlj.esJfljlJf'F"· .............................'. ...... ... .................. 210 


9.4.2 ]I6!fIDfljlJ ...............................~............................... '" 217 


9. 5 *ff8SJ~~.!:§~j!!! ............................................... ; ............ 217 


9.5. 1 ]I6!f8SJ~~ '.;; ................................ , ........................... 217 


9.5. 2 ]l6ff8SJ~!lI!"'"'''''''''''''''''''''''''''''''''''''''''''''''''''' ...... 217 

9. 6 *~f8SJ~~f7.)~ ........................................................ ; ....... 218 


~::!I)(~ ..............;. i ........... ... ;, ................ ~.'................ d .......... 221 


• 10. J1ftUlllia Uh"'~) ................................................ 222 




10. 1 mJ& ........................................................................... 222 


10, 2 Ytll&tt~nIlll .................................................................. 223 


10. 3 ~9~~Wilsl{Q8'Sl:rfT~*~{t;8'Sl)u!~~ .................................... 228 


10,4 ~!lij~l!i\itiZ* ............................................................... 229 


10.4. 1 ~fItlYtIl&7G~~~ ................................................... 229 


10.4. 2 IZ;i~H':j:8'SlJ21fjU ...................................................... 232 


10.4.3 Fo!il.l::IlIltiZ* ............................................................ 233 


10. 5 :Y6~f:Y6,jfflj8'Sl1illm ... ; ........................................................ 234 


10.5. 1 :Y6H:Y6f1l1l1~!'ifHl~ ...................................................... 235 


10.5. 2 YtH:Y6,jfflj?:t:Y6J&1aWi~8!lJillm .................................... 237 


~'S:sz:~ .............................................................................. 242 


~ 11 :eii€lF-ilii*ti~ <*-1hiiD .................................... 245 


11,1 mkf; ........................................................................... 245 


11.1. 1 :ljlIT:ll~.I@m~ ......................................................... 245 


11.1. 2 E~:ljliID:Y6~.I@iIlU~1.5)~ .......................................... 246 


11. 2 ~Jill.(§r~~::f{t;~~ffi)Jt~;~ (ICP-CVD) E~:ljlIT:ll:Y6 


~.I@ ........................................................................... 248 


11. 2. 1 ICP-CVD E~.:IjlIT:ll:Y6~.I@iIlU~ .................................... 249 


11.2.2 ICP-CVD E~1jlIT:ll~~iE ............................................. 249 


11. 2. 3 ICP·CVD Mach-Zeder TW71S< ...... ......... ............ ............ 254 


11.2. 4 7GJill!~lIl~Yt~~1tj:: ................................................ 255 


~'S:SZ:iil! '" ........................................................................... 256
.12. ifiMl.Ml~iim7't:~t.IIl. <*-1h.i2l. ~~. 
~r n,lj) ............................................................... 259 


12. 1 mJ& ........................................................................... 259 


12.1. 1 )'g~~~)~m~ ...................................................... 260 


12. 1. 2 )'g~~~)~:Y6~~~8!lJillm ....................................... 262 


12. 2 )'g~.~$:Y6~~~ ...................................................... 263 


12,2.. 1 )'g~.~jti.tR~JIt~~!I ........................................,. 263 


12.2. 2 ~~lit~)~~mattJlt~~~ .................................... 264 


12.2. 3 ~~.~5ti~U31!&:Y61f~ .......................................... 266 


12.2. 4 )'g~~~$~~~~~F~f1J1t~~~ ........................... 268 


12.2, 5 ;g~.~)ti*.I@~.::f~~~~U .............................. 269 




12. 3 ~1J9.~ll9.iJ.IIlJ\'Jt~ ......................................................... 271 


12.3. 1 iJ.IIl*~&~ ............................................................ 272 


12. 3. 2 iJ.IIl*iei&~ ............................................................ 275 


~~3Z~ .............................................................................. 277 


JfI13. *lfrSl:~, It!.lfrSl:~IJJl. Uf; tf~) ..................... 281 


13. 1 im:ii£ ........................................................................... 281 


13. 2 *!i&~§JSH~ ............................................................... 281 


13.2. 1 ~1t;Wt*§JSi!li\l ...................................................... 281 


13: 2. 2flOJ~~1t;!t91J*§JSi!li\l ................................................ 286 


13.2. 3 l"i:@*!i&~§JSi!li\l ................................................... 287 


13.2. 4 ~UI1il*!i&~§~tttrsl[;5J-* .......................................... 287 


13. 3 EI3!i&~§JSi!li\l ............................................................... 291 


13.3. 1 7[;mEl3!i&~§~*:;J. ................................................... 292 


13.3. 

§i:~3Zmx .............................................................................. 298 


2 ~mEl3!i&~§~;n31 ................................................... 297


.14. IJJl.~~tl1!Uffti$ <-l tf 1x) ................................. 301 


14. 1 f&-I$JSi!li\ltrsl~F~tt:lfft>1~ ................................................ 307 


14. 2 m~JSi!li\ltrsl~F~tt5!:lUill ................................................... 309 


14. 3 ~*31m~fft~fiaJSi!li\ltrsl&*W~F~tttt.&fl ........................... 312 

~~3Zmx ............................................................................... 316
.15. @.~*~*mIJJl.~.aIJJl.(~~~. ~~*. 

~Jt5lt) ............................................................... 317
. 

15.1 	 im:ii£ ........................................................................... 317 


15.2 	 nSlnp' W ns2np2 EI3.:::t-f1:iI!;Wtrsl::t:.~~jj~.:::t- CmR.:::t-) &*CPI~\ 


trslMl'fi&* .................................................................. 319 


15.2. l' Tlo W Pb+ &*CPI~\ ................................................... 320 


15.2.2 PbO W Bi+ &*CPI~\'" ................................................ 321 


15.2.3 snO W Sb+ &*CPI~\ ................................................ 323 


15. 3 ~jJj~jI/iIl.:::t-m~l!ElF.Il1«i\JSi!li\ltrslIT9~Ml'fi&* .................. 323 


15.3.1 CfJ+ Cd 3E13.:::t-f1:iI!;W) W Cr4+ Cd 2E13.:::t-f1:iI!;W) &*CPI~\ ...... 324 


15.3.2 Ni2 + Cd Beg.:::t-~!;W) &*CPI~' .................................... 325 


15.3. 3 l"i:@~;;~jj~.:::t-&*cpl~, ....................................... 331 




~':!5xlftl: .............................................................................. 333 


.. 16. ~,**~Ji. (~3E!t) ....................................... 338 


16. 1 ltiIDi);jStlli!W;.fSllfii ............................................. '" ............ 338 


16. 1. 1 ~mtll!!. (Verdet) m~ .......................................... '" ... 339 


16. 1. 2 iE iitlli!W;Wilfii ............... '" ...... '" ... '" ... ... ...... ... ...... ... 340 


16. 1. 3 Jllilifiii~:f~~!'&&tlli!W;+'±m .................. '" '" ............... 342 


16. 1. 4 Pr203, N~DJ, DY2DJ tlli!W;.fSllfii ................................. 345 


16. 1.5 ce02 1lJlW;Wilfii ... '" ................................................... 346 


16. 1. 6 Tb:2 DJ 1lJl W;.fSllfii ............ '" .............................. '" .,. ... 347 


16. 2 ~E!FJlJ!&~flIl~ ............... '" .................. '" ... '" ................,. 351 


16.2.1 51;§" ..................................................................... 351 


16.2.2 U2 O-Ah DJ-Si~ ~m ................................................ 353 


16.2. 3 ~~Wi~!@.f.iX: .......................................... '" ............ 357 


16.2. 4 lJ!&~flIllfii~~H:; ...................................................... 360 


16.2. 5 7\:m!m;t;;f5f1jiJ~ ......................................................... 364 


16.2. 6 iJI&~flIllfii3:.~+'±mffi,fvHI: .......................................... 365 


16. 3 ~~~ffiW;~Wilfii ........................... ~ ............................. 366 


16.3. 1 ~~~ffiW;~flIllfii~~)j( .......................................... 366 


16.3. 2 Wilfii!@.f.iX:~W;~~~ffi Tg ~~IJIi'jJ ................................. 369 


16. 3. 3 ~~~ffiWilfii!@.f.iX: ..................... '" ...... ...... ...... ......... 369 


16.3. 4 m~~ffi8Slm!*~ ...................................................... 377 


16. 3. 5 m~~ffi ............................................................... 378 


16.3. 6 ~ffiW;~WilfiiI:\!i!5 ................................................... 379 


16. 4 flIll!!!iiJl&~ ...... ... ............ ... ............................................. 382 


16.4. 1 Wi~~~{£W;~.t.8SlJillffl .......................................... 382 


16.4. 2 flIl~iJI&~ctJ8SliErCiJ&!!!t ............................................. 384 


16.4. 3 flIl~iJI&~!@.f.iX: ......................................................... 387 


16.4. 4 Willli~~;m&W;IR8Slm.~~ .................................... 389 


~':!5x:1ftI: .............................................................................. 391 


.. 17. MiUtitJilJl O~"'.~) ....................................... 394 


17. 1 It:i<t ........................ '" ......... ... ............ ............... ......... 394 


17. 2 jlMltMtiIlflllllli8Sl?}~!:§!15~ ............................................. 395 


17.3 llIM1tMtiIl.fSlIlll®A!Lffl ......................................... : ............ 400 




17 3. 1 ~9H!~1'HS\.!:§~@~~mffl:W;~~j!f~~ .... , ........ , .... 400 


17 3. 2 tr:l~M<flJ~~~:W;~ffl~:W;f8l1lt!l ................................. 403 


17.3. 3 l:.~l9:!:W;H~:W;~.':=§:W;Hm:*:~ ................................. 405 


~'!l:s<:m;: ................. ....... ............ ... ...... ...... ......... .................. 407 


M18. ait!lm:Q1l. Olt~""") .......................................... 411 


18. 1 fI!~ ........................................................................... 411 


18. 2 .ft~~~BSJ7.J~ ......................................................... 412 


18. 2. 1 ZrF4 ~f8l~ ......... ......... ... ...... ............... ... ............... 413 


18.2. 2 .t8~IBl~ ............................................................ 417 


18.2. 3 .ft¥lI'H:!IBl~ ......................................................... 420 


18. 3 .1t~f8l~BSJifilJii! .. , ...................................................... 423 


18.3. 1 :i;1[t:alaliliJ5.ti ............................................................ 424 


18.3.2 ''It!W-'ft5.ti ......................................................... 424 


18.3. 3 &lill.~~5.ti ............................................................ 424 


18.4 jift!Wf8l~BSJ:W;~:&:W;1~H1ftQ .......................................... 425 


18.4. 1 J!:W;ttftQ ............................................................... 425 


18.4. 2 filt!wf8l~BSJ:w;mttftQ ............................................. 432 


18. 5 .jt~J$l~BSJffl~~tt ................................................... 434 


18.5. 1 ~fflf19IJJl:f8llllllmii:@ttf19:J11li~ ................................ , 434 


18.5. 2 ffl~ZVJ1J~Iitf~ ...................................................... 435 


~'!5:s<:m;: .............................................................................. 438
.19. ~m~:Q1l.*~~~.~.~*~tt~ 
(~4liJft) ............................................... , ................................ 448 


19. 1 ~~7.JJ$llllll:W;~H~ifilJ.IilUii! ............................................. 448 


19. 1. 1 'm.5.ti ................................... , ... ........................... 450 


19. 1. 2 ~tt5.ti .., ........................... ......... ......... ...... ............ 452 


19.1. 3 mlS~5.ti ............................................................... 456 


19. 1.4 l'lfEE5.ti .. , ............................................................... 457 


19. 2 ~!fID~~;f; ............................................................... 459 


19.2. 1 :71llifilJ*,m~I~ ...................................................... 46(J 


19.2. 2 J:tt~m~I~ ." ...................................................... 463 


~'!l:s<:ilI:.20. .............................................................................. 

*~••:Q1l ••*I~.!:imU4J.I" (#i4liJft) ......... 

467 


468 




20. 1 ~H¥mt.1UI*7.1< ......................................................... 468 


20. 1. 1 7.1<tt¥mJBl~CP8'iJ~15~Jt ....................................... 468 

20. 1, 2 7.I<~¥mJBl~ttm8'iJ~nfIiJ .......................................... 469 

20.1.3 ~~:5:}ml~&~HI*7.1< ............................................. 473 

20,1, 4 &J.ill'=\~)liI*7.1<Iz ................................................ 474 


20. 1, 5 &J.ill'=\~)liI*7.1<Iz8'iJMtt.J~:5:}~JT .............................. 478 

20. 1. 6 &Jill'=\~$1*7.1<IzB'Sl~:1J~:5:};jff .............................. 481 

20,1. 7 :O~~~fI*7.1< ......................................................... 483 


20, 2 I~Hifm!ltl:ffi~J!lll§l :f~1* ......... '" .................. '" .. .... .. .... . .. 486 

20.2. 1 ~m:!iL,.I§I:fB'Slllil:iOfliJi'Jh1 .......................................... 487 

20.2.2 fflR*3immlIz ......................................................... 488 

20,2. 3 ~~ml~8'iJl*ffi '" ................................................... 491 


~~:Xiil: ................................................... '" ...... ............... ... 493 


Jl21. mJijT.Jb~jiB'flltl9jlIBUiImJllJft (Jt**) ...... 495 

21. 	1 ~~ml~7Gf-I:~3t, Si02 19t&ft1it (AR) ................................. 496 


21,1. 1 ~ft1it~~~ ............................................................ 496 


21.1. 2 ~3t, SiD2 19t&ft1it~~ttm .......................................... 497 

21. 1. 3 ~3L Si02 19t&~ii:@tt ............................................. 499 


21. 2 ~~{glijlaJglili!!~C~i'!l (KDP) ~~Iii'.i~R19i&R··"···""""'" 502 

21.2. 1 ~RIz&jfjll ......................................................... 503 

21.2.2 Rlfittfii ............................................................... 503 


21. 3 m~lili!!jjHiti~~mllIIUjCEj3~=G~~li:Hft (DMDEOS) w.i 

~~ ........................................................................... 505 


21.3. 1 ~ft1it5mjfjlJ~&ttfii ................................................... 506 

21.3, 2 1ii'.i)lj~tt.lJ:jJ' ............... '" .......................................... 506 


21. 4 :±1i!l:;k;:~K~H&mllll!l:mf:N TiD2 /SiD2 :mf:N19t&R?ift1it ............... 508 

21.4. 1 ~~jfjll~&~tt.lJ:jJ' ................................................... 508 


21.4.2 iff!t!t* 1.88/1.40W 1.90/1.445l.Rlfi19t&RB'Slttfii ......... 509 

21.5 iI!ii&~ (HR) ............................................................... 511 

~~:Xiil: .............................................................................. 512 



