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Ϛ Ԍȸꜙ ╥Ғ ȹ
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ꜙ ╥Ғ
-ҠѿҒ Іᾼ

1.ṿӣ1.5Ԇᾼ᾿☼ ᴃȲצ
Ϛ Ӑ ѦᾼɪᴞӦ

ɫ ІҒ ẞ (730

km/s)! Іᾼ ╥1.5

eV ~ 2.4*10-19 Jouleȴ
2.ᵓӣҒ ҠѿҒ ɪ

Іɫȴ ṓᾼ Іצ
ІȲ ІȲӔ ІȲ +́/ -́

ЮІȲɛЮІȲ І ȴ
3.֪Ɫד ȲҒ І
ẞ‍ Ὼԏ Ȳ ẁḆ
ֵᾼ ȷҒ Єᾼ
Іẞ Ὼԏ Ḇᵺ ȴ

4.ү ԏ (TLS)ᾼ І ╥
1.5 GeV ( Іᾼ ╥

0.99999995 ԏ )Ȳү ԏІ
(TPS)ᾼ І ╥3.0 GeV

ȴ

üү ᾼ Ɫ83 m/sפּ (300 km/h)ȴ
üӖ ⅎ Ϛ Ɫ250 m/s (900 km/h)ȴ
üᾌ 747ᾼ ᶶҠ 311 m/s (1120 km/h)ȴ



ꜙ ╥Ғ
-ҡᴔᾼ /ӱᾌ вצϒ ɪ Іɫ᾿ Ғ

¸ ›ḥצ ӱ ȲҬצ
ӣɪ ɫᾼ Ἠ
ӱᾌ ȴ

¸ ɪ ɫ:

ï ԒȲצϚ ɪ І ɫȲҒ
һᾼ ( )Ȳ╟
С Ȳ Ӣ ɪ ɫȲ

І ῶ ἮҏȲ Ӣ
ɪ Іḇ☼ɫȴ

ïԛẃȲḂ Ϛ Ἠ ɪ
ɫἨɪ ɫᾼ ⇔ȲҠѿḂ
ɪ Іḇ☼ɫᾼɪ

ɫȲ іɪ Іḇ☼ɫ᷾ ẞ
в ɪצ ԏḊ ɫᾼ
ϱȴ

¸ ɪ ɫ╥ ɪ Іɫ
Ғ ȴ

ɪ МїɫᾼҒ ╥ ɪ ІɫҒ
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ꜙ ╥Ғ
ԓѷꜜ ЄᾼҒ ȸЄ₤ І LHCȲ ỂⱢ27еṭ

ɪЄ₤ І ɫ╥ ɪ ІɫҒ

Ɫꜙ Єȹ
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ốּר ᾼ᾿ Ғ

ꜙ ╥Ғ
֢ ᾙ ᾼԏІɪϧɫ Іɪϧɫ
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Ϯ ᾼ֝ᴯ Ғ

ꜙ ╥Ғ
ṿӣҒ Ӣ֝ᴯ -ӔІ ӣ

ᴿ Ἤᾼ Ғ
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ᴿүҖ ᾼҒ

ᴿὭЀ ἆ ᾼҒ

ꜙ ╥Ғ
ӣҒ
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ꜙ ╥Ғ
ṿӣҒ ▲ ₇
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Мїᾼ֝Ḕ Ғ
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ϡ ԌȸҒ ᶾ ҭ
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ү Ϛ Ғ
- Cockcroft-Walton ᾿ Ғ

1H1+
5B11Ÿ32He4

1H2+
3Li6Ÿ 22He4

ד1.1932 ϢJohn Douglas Cockcroft Ernest Thomas Sinton Walton

∂ CockcroftïWalton generatorȲԒᵓӣ Ӣɪ200 kVӻ☼
ɫȲԛᵓӣֵ ☼ϡ ᾼ Ȳכғ∂Ӵɪ800 kVᾼ᾿☼
ɫȲ֯  152. 4еиᾼ Ὲ вҒ ɪ ІɫȲ ɪ ɫȲ ӢϚ
Ζ І( 2+He4)ȴ

Ȳד2.1934 ѝ (Bunsaku Arakatsu) ( / Є қѝ ᴫ
⅍)ὑ Җ→ Є ∂ ҏѷꜜϱ ϡүCockcroftïWalton generatorȴ

3. Ғ ∟Ȳӭ›׀Ὅὑү Є ᾬ ѝᾬ ȲẁϢ ȴ
4. ѝ ᵓӣױ ᾿ Ғ и І ᾼ (ѷꜜ ϡװ)ȴ
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ү Є ᾼ᾿☼Ғ

Van de Graff Ӕ ІҒ

ü Ŭ І
ü ~3 MeV

Robert Van de Graaffὑ1931כד
ғ Ȳ Ở Ӣ ∂Ӵ1.5 

MVᾼ᾿☼ ᴯ ȴ

Tandem ІҒ

ü H, B, C, O, F, Al, Si, P, Cr, Fe, 

Co, Ni, Cu, Ge 

ü ~3 MeV
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Ḗ -Ғ ᶾ ᾼ
¸ ɪ᾿☼ ɫҒ оẞɪӻ☼ ɫҒ

üᶺ ᾼ Є ᾼ1.5 V ᴃᴭ ẃȲҒ Іẞ
?

Å ү ԏІ ᾼ І ╥3 GeVȲד ὑ І 30 Ԇ
ᾼӂᴩᾪ

Å ϱ ᴭ 20 ᴃȲ ϱҠᴩ ?

Å ᾼҠѿȲ ẞẔ҃ᾬ ?

üɪ᾿☼ ɫ vs.       ɪӻ☼ ɫ

Energy gain:       eEz· d   e 
15



Ғ ᶾ ᾼ Єּט (1)
¸ ɪ᾿☼ ɫҒ оẞɪӻ☼ ɫҒ

üӻ☼ Ἤצ ᾼɪדᴯɫȴ ІכẞᾼҒ ᾼ Л
֝ȲҠ ╥ɪҒ ɫ ІȲϷҠ ╥ɪ ɫ ІȴҒ Ҭ
Ғ ІȲ≢ ?

І╥
ІȲ І Ѡ
֣ Ѡ֣ד
ч ȲҒ І
ȷчПȲ
Іȴ

ȸⱢШ ӣɪӻ☼ ɫẃ Л ᴕ ӻ☼ ᴯᾼḂד Ȳᵀӣɪӻ
☼ ɫҒ ẃҒ ІȲ⁯ ᴕ Іכẞᾼӻ☼ ᾼדᴯ Л

?
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ӻ☼ ɪ ІɫҒ

Å ᵓӣɪ Ԛ ɫȲҠѿ ɪ ᾌɫ ІȲҒ Іȴ

Å ӻ☼ Ἤצ ᾼɪדᴯɫȴ ІכẞᾼҒ ᾼ Л֝ȲҠ ╥ɪҒ ɫ
ІȲϷҠ ╥ɪ ɫ ІȴҒ Ҭ Ғ Іȴ

Å ɪ Ԛ ɫᾼɪ ɫϚ᾿ ȲצɪҒ ɫᾼדᴯȲצɪ ɫᾼדᴯȲ
ІҬכẞɪҒ ɫᾼדᴯȲ֯ɪ ɫᾼדᴯ ẃȴ

Å І ɪ (drift tube) ɫ Ȳ І ắЛẞɪ ɫȲ ᾎҒ
ȲϷЛ ȴ І֯ɪ ɫв ᾼדᴯȴ

Å І Ԛ ᾼɪҒ (gap)ɫ Ȳ ІҠѿ╥ Ғ Ἠ
ᾼȴҾᶎׄ ɪ ɫᾼ ⇔ ᴯ Ȳ ІҬ ɪҒ ɫ ȴ

Å Іᾼ ҒȲ Іᾼ ᶶȲẔ֝ד в› ᾼ Ἦ Ȳ
ֽὨ Ԛ ᾼЏᵂ Л Ȳɪ ɫᾼ ⇔  ȲИ ═Ғ
Іẞ Ғ ╥Ғ ᾼȴ

Å І ╥ɪ᾿☼ɫἨɪ  ɫȲϚҙᾼ Іɪ ɫ╥ ᾎҒ ᾼȴ

Ғ
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ӻ☼ ɪ ІɫҒ

¸ ɪ᾿ ₤Ғ ɫẞɪ ₤Ғ ɫ

ü ֯ ∂Ӵ ȲҠѿ ІȲҒ
ІȲ Іᾼ ȴ

ü Ғ І╥ ІȲד ὔ І Ὼԏ ȴṿӣɪ
ɫṳЛ ӣȴ

ü Ӧ ᾼ ἤ Ȳ ᾌᾼɪ ɫ Іᾼ
п Ȳ ẞ═ ᾼӭᾼȴ

ü І ╥ɪ᾿☼ɫἨɪ  ɫȲצϚҙᾼ І╥ ᾎҒ ᾼȴ

Ϛ Є ȸϚ Ҭ Ғ ІϚװ!
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Ғ ᶾ ᾼ Єּט (2)
Ғ ᾼ Ӣ

¸ ɪ᾿ ₤Ғ ɫ

Å ɪ᾿ ₤Ғ ɫҬ Ғ Ϛ ІϚװȴֽὨ ᵓӣד
֝ᾼ Ғװֵ ІȲ∂ Ӑכ Є ᵅȴ

¸ ɪ ₤Ғ ɫ

Å Ẓ ҙ ᶮᾼ ( Dee) ҙכ ᶮȲԛכ Ȳᶮכɪ ₤
Ғ ɫȲ Ғ

ד 1939 ᾬ ṙ ѻ

1901 ï1958

᾿ 4.5֡ Ȳ ІҒ ẞ80 keVȴ
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Ғ ы ϠȲϷ− צ ☼ !

ЂPSI ⅍ᾼ Ғ
(590 MeV)ȴ250е ȴ

Ғ ЄTRIUMF ⅍ᾼ Ғ
(520 MeV)ȴ4000 е ȴ



Ғ ᶾ ᾼ Єּט (3)

¸ ₤Ғ ᾼ ȲҠѿ Ḇ ᾼ І

ü І ᾼ ы ϠȲ ᾼѐЉ Њȴ

ü І֯Ғ ᾼ ỆứȲҠѿ Њ ȴ

ü І ᾼ оȲ ⇔Ȳꜙᴟὑ І
ᾼ ȴ

ü֝ḔҒ ᾼ Ӣ

֝ḔҒҒ

21
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֝ḔҒ
-ү ԏ ү ԏІ ╥֝ḔҒ

Џᵂ ȸҒ І Ȳ ⇔ Ḃ ȲҒ Іᾼ
Л Ḃ ȴ
ü Іḇ☼ᾼ Ệứ
Å ϡ ᾼ ⇔Ӈ І Ғᴖ Ғȴ
Å ᾼҒ Ȳ ᾼ һ ȴ
Å ⇔ᾼ ҒצЏ ȲҒ ЄȴLHC Ể27kmȴ

ü іϤɪҳ ɫ Ȳ ḇ☼Л !
ü ᾼ Іḇ☼ᾼ ᾼ Ғᴖ Ғ( І)ἨЛ Ғ( І)ȴ
֪Ɫ Іᾼ Ҡѿ ὔҒ ẞ‍ Ὼԏ ȴ

ᶮҒ Ғ І ⇔ Ғ І

Ғ І Л Ḃ Ȳ
ᵀ ֮ Ḃ

Л Ḃ Ḃ

֝Ḕ Ғ І Л Ḃ Ȳ
ᵀ ֮ Ḃ

Ḃ Ḃ

֝ḔҒ І Ḃ Л Ḃ Л Ḃ

֝ḔҒ І Ḃ Ḃ Л Ḃ
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Ғ ᾼ П

Livingston char 

keV TeV 9
!



Ғ ᶾ -

üԏ Ҡѿ ȴ

ü Іḇ☼ϷҠѿ ȴ
ᾼ ᴿȲᵀṿӣ ϩẃ
ȴ

ü ᾼ Іṿӣ
ϩȺ֪Ɫע ȲѬӂѠ֣
Ȳ₣᾿Ѡ֣ Ⱥ

ü ∟ Ȳᵀᶺ ᶦ Ѭӂ
₣᾿Ѡ֣ ╥ ᾼȴ

ü ȲЛᵀҠѿ Ḇֻᾼ ḇ
₇ ԏױ֪) ₇ Ȳ
ȼGȲϷצᵗὑ Ҡ ׀ ☼ȴ

ᶺ ᶦ Іḇ☼ᾼ ֣ѐЉ Њȴ

ҳ
24



¸ ᾼѠᾎ−ֵ ȴȴȴ

¸Ѭӂ ₣᾿Ѡ֣ ═ І

¸ӻ Ғ ẁᴞ ( ứӂ )ᾼ ֣

Ғ ᶾ ᾼ Єּט (4)

ứӂ Л ứӂ

25
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Ғ ᾼ ѿTPSⱢẂ

- ḟứ Іḇ☼ᾼ ⇔ȲḄ Ғ ᾼ
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ᴥ

/ ԏ

ϡ

ҳ
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Ғ ᶾ ᾼ

¸ ᾬ Ȳ Ғ Іᾼ

¸ Ғ ᾼ∂ Ӑכ ᵅ ֻ

¸ Ғ ᾼ ѐЉ Њ ֻ

¸ Ғ ᾼ ֻ

¸ Ғ Іᾼḇ☼ ⇔ ֻ

¸ Ғ Іᾼḇ☼ ⇔(emittance) Њ ֻ

¸ Ғ ᾼ ю ֻ-ṿӣӘϵ !

¸ȼ
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Ϯ Ԍȸꜙ ╥֝Ḕ ԏ
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ᶺ ṿӣ̬ԏ̭

ד1879 Ӣ Ὑ ᾚ

Ϣ ᾼѝὙ ṿӣѭ Ở(150 (‹ד

ᶺ ѝὙᾼ Ȳ
Ϛ᾿֯ ḖḆ‐Ȳ
Ḇצ ᾼԏ ȴ

ד1968 / ὙϠ1961ד / Ὑ
Ϡ ԏϡ
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ᶺ ᵓӣɪԏɫ ѷꜜȺ

ԝѝῲᵌᴞ

1. Ϛכװẞ♄ Ӣᾬ
ȷ

2.

- Ѳ ϱᾼ ȷ

- ᴃ ᾼ Ӣ ᾬȷ

- Ӣᾬ ȴ

Мїᾼ֝Ḕ ԏ
╟ Ϛ Ҡѿ֝ ֵ
ϢȲֵӣ ṿӣᾼҽ₤
ȲӣḆ ᾌ  ԏẃ

Ḇכ ᾼ ȴ

ᴺᵓ
(1564-1642)

ῲᵌ
(1635-1703)

ԝѝῲᵌ
(1632-1723)

Ϛ

30



ᶺ ᵓӣɪԏɫ ѷꜜȺ

Ẋ ыыᵄ ᾼњ Xԏ
Ȳ ֤╓ϱצᶹ╓ȴ

Ẋ ҅ᾼXԏ

Ẋ ֪Ɫ Xԏ (1895/11/08)ȲכⱢ ựᾼ ṙ ᾬ ѻ
ĄᴟЭБ ϫֵצ ṙ ᵓӣXԏἬ ᴩᾼᾬ ȳо ế ṅשׁ



ᶺ ᵓӣɪԏɫ ѷꜜȺ

http://www.intechopen.com/source/html/16928/media/image1.jpeg
http://www.intechopen.com/source/html/16928/media/image1.jpeg


ɪ֝Ḕ ԏɫᾼ

1. ֯Ғ ɪ Іɫᾼɪ֝ḔҒ ɫ Ȳ ҵᾼ һ ɪԏɫȲҪ ɪ֝Ḕ ԏɫȴ

2. ᴞ ꜜϷҠѿכᾼẞɪ֝Ḕ ԏɫȲɪ ╦ Ⱨɫ ҏᾼ ӪᴥᾼԏȲ╥ І
֯╦ (1-0.1 Ȳ֮ Ɫ500פּ )М ᴩ Ἤ Ὅᾼɪ֝Ḕ

ԏɫȲԏІ 30 keVȴеа›ϫϮ/ҳѷּנᾼМ ӧ ѝȲ װ ϠϢ
ᴯὑї ϡ(щ Ŭ╦) Ὼ Ӣᾼɪ ╦ Ⱨɫᾼ ȴ

3. ɪᴞӦ̭ᾼ ІИ ֝Ḕ ԏȲJackson ϩ ᾼ╥Schwingerᾼ ȴ

4. ɪ֝Ḕ ԏɫ╥╥Ӧ ( ) І Ȳ Ғ Ȳ ᴩ Ἤ Ӣᾼ
ᾌȲϷ ╥ɪԏɫȴ

5. ɪ֝Ḕ ԏɫ ы Ȳ╥ɪӪԏɫȲᾌ◕ ҵԏȲҠṓԏȲמּ ҵԏȲ XԏȲẞ X

ԏȲ

ȲGeneral Electric ֝ḔҒד1947 (70 MeVȲѷꜜ ϡ ) ẞ֝Ḕ ԏ(Ҡṓԏ) ȴ



34

Ϣ ɪ֝Ḕ ԏɫ
І ϡ Ӣ֝Ḕ ԏ

ϡ

ІѿῺԏ Ȳ
Ӣ ᾿☼ᾼ֝Ḕ ԏȺ

І Ӣ֝Ḕ ԏȴ І
ḇ ᾼѐЉ ЊȲԏᾼ‐⇔ ‐ȴ

ү ԏ
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ɪ֝Ḕ ԏɫ╥Ӫԏ

http://en.es-static.us/upl/2012/05/em_spectrum.png

Masers/Lasers

UV

Synchrotron Radiation Light Sources

X-Ray

Free-Electron Lasers



ɪ֝Ḕ ԏɫщӢᾼ ṏ ἤ

Âɪ֝Ḕ ԏɫ╥ɪӪԏɫ!
üЛ֝ᾼӣљ Л֝ᾼԏ ȴᶺ Ҭצṿӣᾌ 
ѩᾬ ѐЉЊᾼԏȲИ ὔ ᶺ כ ᾬ ȴ

Âɪ֝Ḕ ԏɫ−ɪ ɫȲ−ɪ‐ɫ!

ü֪Ɫԏ ⇔− Ȳכ ԏ Ҡѿ‍ ȴ

ü֪Ɫԏ‐⇔− Ȳכ ᾼῈ έ⇔Ҡѿ‍ ȴ

Âɪ֝Ḕ ԏɫẓצ ứᾼɪ ɫȴ
ü ֥ ἤḊ ᾼׁשṅȴ

Âɪ֝Ḕ ԏɫצ ᾼɪ ɫȴ
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Ԉ Ӣ ‐⇔ɪ֝Ḕ ԏɫ
Ϯ҅֝Ḕ ԏ ᾼ Ṕ

¡ ɪϚ Іɫּז ȲẔ ḕϚ Ȳ ҏ֝Ḕ ԏȷ֯█ṷ ứᾼԏІ
Ȳ╥Ҡѿ⌂ֻצɪ ϱᾼדДἤɫȲ Є ⇔ᾼ ҒɪϚ Іɫ ҏᾼ֝Ḕ ԏᾼ

‐⇔ȴ
¢ ɪϚ Іɫּז ɪ ɫ ȲẔɪѬӂѠ֣ɫ ᾼ ⇔ ѩ Іּז ɪϡ

ɫ ᾼЊȲ֪ױȲɪϚ Іɫ ҏᾼ֝Ḕ ԏצḆֻᾼɪѬӂѠ֣ɫᾼɪῈ Дד
ἤɫȲ Ϸ ϠɪϚ Іɫ ҏᾼ֝Ḕ ԏᾼ‐⇔ȴ

£ ɪ Іḇ ɫ ᾼḕϚ І֢֢צᾼ ᴩ ᾼѠ֣ ȴ Іḇ ᾼɪ ֣ѐ
Љɫ Њᾼ Ȳ Іḇ ᾼ֢ ІἬ ҏᾼ ᴥԏ╥Ҡѿצ ԌᾼɪῈ Дἤɫȴד
Ӧὑ Іḇ ᾼɪ ֣ѐЉɫыЄ(~mm )Ȳ Іḇ ᾼ֢ ІἬ ҏᾼ ᴥԏ╥Л
ɪצ ϱᾼדДἤɫᾼȴ

¤ ɪᴞӦ І ɫ ẁῈ ẓדצДἤᾼԏ !

ϡ ȸ₣᾿
֣ᾼɪῈ Дד
ἤɫֻȲѬӂ֣
ɪῈ Дἤɫד

ȸ₣᾿ Ѭӂᾼ
ɪῈ Дἤɫד ֻ



Мїṿӣᾼ Ԉ

EPU48

IU22

EPU46

IU22
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39
39

ɪ֝Ḕ ԏɫᾼ ӣ
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֝Ḕ ԏ ᾼ

¸ɪ 1҅ɫ- Ӣ֯70҅ד
ᾼe+/e- ᾼ֝Ḕ
ԏ

¸ɪ 2҅ɫ- ᾼ֝Ḕ
ԏ ╟Ȳṿӣϡ
ԏȴ

¸ɪ 3҅ɫ- ᾼ֝Ḕ
ԏ ╟Ȳṿӣ Ԉ
ԏȴ

¸ɪ 3.5҅ɫ-ḇ☼ ⇔ ᵅ
ᾼ֝Ḕ ԏ ╟Ȳṿ
ӣ Ԉ ԏ

¸ɪ 4҅ɫ- ᴞӦ І
Ȳṿӣ Ԉ ԏȴ



41

Ϯ҅֝Ḕ ԏ ╟

Â 3 ∂ᾼ ֝Ḕ ԏ Ȳ Бכғ Мȸ ẕᾼMAX -IV
Ȳּר BNLᾼNSLS-IIȲү ᾼү ԏІ TPSȴ

Â Ӕ֯/Бὡ МᾼϮ ֝Ḕ ԏ ȸ ᾼESRFȲּר
ᾼAPSȲ ѡӐᾼSPRING8ȴ

Â ὡ ᾼԏ



Ḇ ᾼɪ֝Ḕ ԏɫ

Âɪ֝Ḕ ԏɫ╥ɪӪԏɫ!

Âɪ֝Ḕ ԏɫ−ɪ‐ɫ!

Âɪ֝Ḕ ԏɫẓצ ứᾼɪ ɫȴ

Âɪ֝Ḕ ԏɫצ ᾼɪ ɫȴ

Å ᶺ ═ ḖḆ‐ᾼɪ֝Ḕ ԏɫȴ

Å ᶺ Ὲ ϱצ− ɪדДἤɫᾼɪ֝Ḕ
ԏɫ

üҠѿ ẞ‍ ₇ᾼ ᴶ

42
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ᾼɪ֝Ḕ ԏɫ
׀ ᾼ ḟứɪ Іḇ ɫᾼɪ ֣ɫѐЉ

- Мȷּמ - Мȴ

І
ḇ

ϒ
ᾼ
ḇ

☼

⇔
Ȳ

Њ

ֻ

׀ ᾼѐЉ

ɪ Іḇ ɫ ɪϡ ɫᾼɪ Ṕ⇔ɫ ЊȲɪ Іḇ ɫᾼɪḇ
☼ ⇔ɫ ЊȲɪ Іḇ ɫᾼɪ ֣ɫѐЉ Њȴ
ü ԏ ᾼ ׀ Ể   ȴ
ü ṿӣḆֵᾼϡ ẃ Іḇ ȴ



ԏ ᾼ

Å MAX IV( ẕ) mA 200ד2017 М

Å ESRF-EBS( כᶙד2020 ( ∂Ȳ М

Å Sirius(ђᴫ) ד2020 М

Å APS-U(ּר ) ứ2023ד

Å HEPS(М ) ứ2025ד

Å ELETTRA 2.0ȲSLSȲ SKIFБצ

Å DLS-IIȲNSLS-IIȲTPS-II М

44



Ḇ ᾼɪ֝Ḕ ԏɫ

Âɪ֝Ḕ ԏɫ╥ɪӪԏɫ!

Âɪ֝Ḕ ԏɫ−ɪ‐ɫ!

Âɪ֝Ḕ ԏɫẓצ ứᾼɪ ɫȴ

Âɪ֝Ḕ ԏɫצ ᾼɪ ɫȴ

Å ᶺ ═ ḖḆ‐ᾼɪ֝Ḕ ԏɫȴ

Å ᶺ ϱצ− ɪדДἤɫᾼɪ֝Ḕ
ԏɫ

üҠѿכẞ ᾼ оɇֽо ч ᾼ

üᴞӦ І

5



ҳ Ԍȸ Мїᾼԏ ╟

46



Мї ẁП ╟

47



Мї ẁПԏ ԏ
ԏ ᾼᾌ ȲԏІ (flux) ‐⇔(brightness)╥ԏ ἤ ╓

48



Мї ẁПԏ ὢ
ԓד ẁּפϚ Њ ӣљ ◕ȲҠӣ ὑѩẂ97.5%Ȳӂᶁ 110Њפּ

TPS

TLS

* 2020/11/8-11/20 Linacklystron 93.3%̢ 49



Мїԏ ԏ

TLS TPS NSLS II SLS DLS SOLEIL ALBA AS PLS II

[GeV]
1.5 3 3 2.4 3 2.75 3 3 3

[ ]

2018 5111 4479 4750 5144 5064 5108 4680 5000 4560

2019 5187 4635 5000 5056 5064 5082 4680 5048 4560

2020 5112 4647 5130 4672 3712 4096 3584 3707 4560

2021 5031 4681

[%]

2018 98.7% 99.2% 96.5% 99.7% 98.1% 98.9% 98.2% 99.4% 96.9%

2019 97.7% 98.4% 97.1% 99.2% 97.9% 98.9% 98% 98.9% 89.8%

2020 93.3% 98.5% 97.0% 98.0% 96.4% 98.8% 98.2% 98.5% 82.7%

2021 97.6% 97.9%

[ ]

2018 340.7 91.4 38.5 114.3 83 88.0 91.7 200 45.1

2019 192.1 110.4 48.1 153.2 90.4 95.5 90 103 105.8

2020 232.4 160.2 65.5 116.3 148.5 105.0 52.1 90 145.0

2021 111.5 106.6

* MTBF 128 ǰ 50



ү ԏ
ד1993 Ὅӣӣљṿӣ
üṿӣ Ԛ
ü ⌡ứ ☼(top - up)
üṿӣХ
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ү ԏ - 50 MeV᾿ Ғ

᾿ Ғ

І
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ү ԏ - 50 MeV᾿ Ғ

52ĝCourtesy of C. Y Wu  et al.
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¸ ӣẃ Ғ Іᾼ ȲЛ
╥ӣẃὍ ֝Ḕ ԏȲ ḇ☼ ⇔
ᾼ Ḗ ȴ

¸ ᴕ ᾼ Ȳ ӣFODO

Ȳᵛ( ѬӂἨ₣᾿ )
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ү ԏ - ׀ ӣTBA

׀
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Ԛ

ᵅ Ṇ

׀
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ү ԏІ
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ү ԏІ Пԏḇ

ϚȳϡȳϮ ԏḇ иᵑѿּמᴥȳ ᴥȳ ᴥ ȴ
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