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Synthetic Silica Glass for vacuum ultra violet optics
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㑭. Ἐ ╵

۰༔᮸⇠ȴɱɁǾ⾻⡨❆ঋࣕǚȘẦঋࣕȍǶ

ǽ౺Ǔᗢ⫧ࣕǺȞǮșⶲǓӟ⢖⣏මȡ྾ǰ⾻ᡡ

℗೿ϭᄋǛᏩȐǵତǤǞ଍ᗕય઻මǺӋțȚ⾻

ⶲẗಏǶǑȚǹǸǽᣀ൰ȡሱǦ⾻ǢțȍǶᕮ⧼

ɱɻɟ⾻KrF ȰȵȿɦɴʀȾ⾷ᗢ⫧ 248 nm⾸

ȓ ArF ȰȵȿɦɴʀȾ⾷ᗢ⫧ 193 nm⾸ǹǸȡ

ӟᛠǷǦǮ۬ᲷӟકⓓΈǽӟક⤴ቦǷǦǵπ᧸

ǤțǵǜȍǦǮƹǤȘǺ⡨౫⾻⒙ 1 ǺᰳǨȗ

ǕǺ⾻ӟકⓓΈǽӟᛠǾ᮲ᗢ⫧كǛ⢳Ȏ⾻Xe2

Ȱȵȿɦɱɻɟ⾷ᗢ⫧ 172 nm⾸ȓ F2 ɴʀȾ

⾷ᗢ⫧ 157 nm⾸ǷǓǲǮ᭙᳧Ầঋࣕǽӟǽ֐

᧸Ǜ਀ȍșǳǳǑșȍǨƹᣀǺ٪ଣΧɲɅȸɱ

ɝȫո⦕ǺǙǓǵǾ⾻ArF ɲɅȸɱɝȫǺᓎ

ǟଛቻǽ⯶ӟӟᛠǷǦǵ F2 ɴʀȾǛᎰ╿Ǥț

ǵǙș⾻ɴʀȾ⾻⯶ӟⓓΈ⾻ɝȱɐɦɁȷ⾻ӟ

કቦᄦ⾻ɴɀɁɐǹǸǽᮾ᳣⫳᫘Ǜᘍ᫘كǦǵ

ǙșȍǨ1)ƹ

ǦǚǦǹǛȘ᭙᳧ẦঋࣕǺǙǓǵǾ⾻۰༔᮸

⇠ȴɱɁǾӟ⢖⣏මǺ˸ǦǞӟક⤴ቦǷǦǵǽ

π᧸Ǿࡓ⮽ǶǑȚǷ൝ቻ‬ǗȘț⾻CaF2,

MgF2, BaF2, LiF ǹǸǽೡكᢼệᇋǽᎰ╿ɿ֐

᧸Ǜ⢳ȐȘțǵǜȍǦǮƹΟǦǢțȘೡكᢼệ

ᇋǾ⾻ӟ⢖⣏මǺǾӋțȚȑǽǽ⾻չᄺɿᮾᰓ

ǹǸǽᑿ፦ףకǛ⮽ǦǞ⾻۰༔᮸⇠ȴɱɁǷᕉ

⟿Ǧǵ‵⍗ݨමǺ˸ǦǓ⾻ᡡ℗೿ϭᄋǛẇ 40

ЧǷগǜǓǹǸǽުⲤȡሱǦ⾻ɲɅȸɱɝȫǹ

Ǹ᧳Ꮱո⦕ȇǽ᭙᳧Ầঋӟǽඅ᧸ྮগǺଓǦǵ

ȁǷǳǽ⭿ॕǷǹǲǵǙșȍǦǮƹ

ǬǢǶቊ᳄ǶǾ⾻۰༔᮸⇠ȴɱɁǽ᭙᳧Ầঋ

ࣕǺǙǠȚ⢖⣏ᣀමǷẻ༔Ƿǽ⬄ϭǺǳǓǵ᏶

◻Ǧ⾻೔᰷Ƕ᭙᳧Ầঋӟ᧸ӟક⤴ቦǷǦǵᄽǮ

Ǻ⫳᫘⅐ǦȍǦǮ۰༔᮸⇠ȴɱɁéAQFêǽ

♁ᣀමȡǣẴ͒⅐ǦȍǨƹ

㑮. ۰༔᮸⇠ȴɱɁǽ᭙᳧Ầঋࣕǽ⢖⣏

᤹ᣀමǷ൝ቻǽ۰༔᮸⇠ȴɱɁ

۰༔᮸⇠ȴɱɁǽ᭙᳧Ầঋἠ⢖⣏මǺ഻ⱶȡ

˛੿ǷǦǵǾ⾻㎥㑔۰༔᮸⇠ȴɱɁࡍȋǨ˩ǹڽ

Ǻ܅ȍțȚĻSiOH ࣠⾷ĻǾ O ੿Ƿǽệ۰ȡڤ

ᰳǦȍǨ⾸⾻㎥㑕۰༔᮸⇠ȴɱɁ˛Ǻ܅ȍțȚ⥫

ảᓍ˸ࢪᓍ⭓⾷ĻSi㏏SiĻ⾸ǽ 2 ǳȡ࿇ǡȚǢ

ǷǛǶǜȍǨƹԃΧ᫢ǺǾ⾻۰༔᮸⇠ȴɱɁ˛

ǽ SiOH ࣠Ǿ⾻᭙᳧ẦঋࣕǺہ܋ȡሱǦǵǓȚ

ǮȐ⾻ࡖ 1 ǺᰳǨȗǕǺ⾻OH ሱ⦖Ǜଦǹ܅࣠

ǓȊǸ⾻ӟہ܋ᴻǽΡΈǾ᮲ᗢ⫧ѩȇȿɝɐ

Ǧ⾻ᗢ⫧ 180 nm ͨˁǽӟ⢖⣏᤹Ǜ۹ˀǦȍ
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⒙㑭 UV ӟǽඅ᧸ո⦕Ƿӟકቦᄦ

㑭ࡖ ۰༔᮸⇠ȴɱɁ˛ǽ OH ࣠ញಏǷ᭙᳧Ầঋӟ

⢖⣏ම⾷▿ᄦڣȎ 6.35 mm⾸

㑮ࡖ ۰༔᮸⇠ȴɱɁ˛ǽ⥫ảᓍ˸ࢪᓍ⭓ញಏǷ᭙

᳧Ầঋӟ⢖⣏ම⾷▿ᄦڣȎ 6.35 mm⾸

ᓍ⭓ញಏȡᰳǦȍǨƹࢪ˸ǽᄋоǾ⥫ảᓍ˛ࡖ⾷

OH ࣠ញಏǾǓǩțȑ 1 ppm ቈᛙƹ⾸
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ǨƹȍǮ۰༔᮸⇠ȴɱɁ˛ǽ⥫ảᓍ˸ࢪᓍ⭓

⾷ĻSi㏏SiĻ⾸Ǿ⾻ࡖ 2 ǺᰳǨȗǕǺᗢ⫧ 163

nm ȡ˛ൺǷǦǮేہ܋ȡሱǦ⾻ǦǚȑǬǽ܋

ᄺⰢ᳒ǾǷہ 8j10⾼17 cm2 Ƿᕉ⟿᫢গǜǓǮ

Ȑ2)⾻⥫ảᓍ˸ࢪᓍ⭓ǛઇࢀǨȚǷ⾻150 nm」

180 nm ǺǙǠȚӟ⢖⣏᤹Ǜ΢ˁǨȚǯǠǶǹ

Ǟ2)⾻‵ӟම΢ˁǽʶࡍǷȑǹșȍǨƹ

൝ǲǵ⾻᭙᳧ẦঋࣕǺǙǓǵπ᧸ǤțȚӟક

⤴ቦǷǦǵ۰༔᮸⇠ȴɱɁȡ⣪᧸ǨȚǮȐǺ

Ǿ⾻ǃᠪᕮǄǚǳǃ⥫ảᓍ˸ࢪᓍ⭓ɝɲʀǄǶ

ǑȚർ┶ǛǑșȍǨƹ

ǦǚǦǹǛȘӟક⤴ቦȓ⢡Ј᧸ӟɝȩȬɘʀ

⤴ቦǹǸǺ᧸ǓȘțǵǜǮ൝ቻǽ۰༔᮸⇠ȴɱ

ɁǾ⾻⒙ 2 ǺᰳǨȗǕǺ᧸⢛ɿ⓯⢧ᅀᗕǚȘ 3

ᲷⲲǺগ֌ǶǜȍǨǛ⾻Ǔǩțȑˀ▉ 2 ǳǽ

┶ᕷȡ۴ᆣǺᛙ❣Ǫǩ⾻᭙᳧Ầঋӟ᧸ӟક⤴ቦ
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⒙㑮 ൝ቻǽ۰༔᮸⇠ȴɱɁ

㑯ࡖ éAQFêǽ᭙᳧Ầঋࣕ⢖⣏᤹Ɂɢȷɐɳ⾷▿

ᄦڣȎ 6.35 mm⾸
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ǷǦǵǾ˃۹ǜǶǦǮƹǨǹȞǰ⾻g ἠ」ArF

ȰȵȿɦɴʀȾ᧸ӟક⤴ቦǷǦǵ᧸ǓȘțǵǜ

Ǯ۰༔᮸⇠ȴɱɁǾ⾻Ǭǽ OH ⾻ሱ⦖Ǜ܅࣠

VAD ᗕǽई۰ǺǾᄋ١」ᄋ᫜ ppm⾻ᬼယᗕǽ

ई۰ǺǾᄋ᫜」1000 ppm ǷএǞ⾻᭙᳧Ầঋӟ

⢖⣏මǛ˃١ոǶǦǮƹʶᅀ⾻⢡Ј᧸ӟɝȩȬ

ɘʀǺ᧸ǓȘțǵǓȚ۰༔᮸⇠ȴɱɁǾ⾻दả

⃖ᕮ՘ᥴȡ܅ȏɟɵɃɁǺȗș⢡౐ΰ⓯ǤțȚ

ǮȐ⾻OH ሱ⦖Ǿᄋ܅࣠ ppm ͨˁǷᏩȐǵଦ

ǹǓȑǽǽ⾻⃖ᕮ՘ᥴᆣǺএ⦖ǽ⥫ảᓍ˸ࢪᓍ

⭓Ǜ᧯༔Ǧ⾻ᗢ⫧ 180 nm ͨˁǽӟ⢖⣏᤹Ǿᄋ

㎪ͨˁǷ΢Ǟ⾻Ǭǽȍȍ⣪᧸ǶǜȚɴɡɳǶǾ

ǑșȍǪȢǶǦǮƹ

㑯. ۰༔᮸⇠ȴɱɁéAQFê

ǬǢǶഝ᰷ǶǾ⾻۰༔᮸⇠ȴɱɁǽẻ༔ڽȂ

ɟɵɃɁǽ˓ⰢǚȘᎰ╿ȡ⒅Ǔ⾻᭙᳧ẦঋࣕǺ

ǙǓǵπ᧸ǤțȚӟક⤴ቦ۹ǠǺ۰༔᮸⇠ȴɱ

ɁéAQFêȡᄽǮǺ⫳᫘ǓǮǦȍǦǮ3)ƹࡖ 3

ǺéAQFêǽ᭙᳧ẦঋࣕǺǙǠȚ⢖⣏᤹Ɂɢ

ȷɐɳȡᰳǦȍǨƹہ܋ᴻǾẇ 152 nm ǺΡΈ

Ǧ⾻᭙᳧ẦঋࣕǺǙǓǵӋțǮӟ⢖⣏මȡᰳ

Ǧ⾻ǤȘǺ‵ӟමǺȑӋț⾻౺ᶽǹᗢ⫧ࣕǶӟ

ક⤴ቦǷǦǵπ᧸ǶǜȚǷ‬ǗǵǙșȍǨƹȍ

ǮéAQFêǽᑿ፦᫢ᣀමɿᡡ᫢ᣀමȡഝ᰷ǽ

൝ቻݨǷᕉ⟿Ǧǵ⒙ 3 ǺᰳǦȍǨƹéAQFêǽ

ᑿ፦᫢ᢼමɿᡡ᫢ᢼමǾ⾻൝ቻǽ۰༔᮸⇠ȴɱ

ɁǷȊȋ۴ᵱǶǑș⾻չᄺɿᮾᰓɿᗴᘖǹǸȑ

ӴǞ൝ቻǷ۴ᐯǽᅀᗕǺȗșીᅄǨȚǢǷǛǶ
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⒙㑯 éAQFêǽᑿ፦᫢ɿᡡ᫢ᣀම
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