
ૈ౾ਥΪͥ ⇞⇜⇞⇡ ݓжͥ

़⇞⇣ͧ ᷛḈᷮ᷅ᷞᷦᷚḊḖ᷺ḐᷓḌḃ
Ყૈ౾ਥΪͥة܇
ҒةᲧૈ౾ਥҡʡேѨՎѴͥ
֍˽Ყૈ౾Ϊͥݏђ

᳙֥ᷞᷦᷚḊḖ᳚ Ყ⇞⇜⇞⇡  ⇟Ը ⇞⇜ ૈᲦ݉ ⇥⇦⇟⇜᳁⇝⇝⇦⇞⇟Ტ⇝⇟⇦⇟⇜᳁⇝⇡⇦⇝⇜
ಱͥЋږᲧࠟյ߈ͥ ᳛ ᷍ḖḌ᷇Ḗ

᳙ḀᷜᷢᷞᷦᷚḊḖ Ყ᳚⇞⇜⇞⇡  ⇟Ը ⇞⇜ ૈᲦ݉ ⇝⇝⇦⇞⇟᳁⇝⇟⇦⇟⇜Ტ⇝⇡⇦⇝⇜᳁⇝⇢⇦⇟⇜
Ḁᷜᷢͥ߈ᲧࠟյږಱͥЋ᷍ḖḌ᷇Ḗ

᳙⇞⇜⇞⇡ ⇟Ը ⇞⇜ૈᲦ݉ᶞᷜᷔᷛḈḎ᳚

⇥Ყ⇟⇜ ͽͥᵲᵴᶅᶔᲢݲটʍ

⇥Ყ⇠⇡ ֥ל˿Θל˿ᴶ௰ ۡэᶟ ˿ל⇝ ⇝௰ᶗᲢל˿௰ᶮᶘᶱᶖךᵴᶮᶉ

Ყጪᮀئ ̶߁˱ҡʡऻΪᲢࡖ ԼʤුڻۏՑ௰ר੧Ϊׁ

⇭ ӡϴҙࡉ Ყ⇜⇝Ტ⇜⇟ ⇥Ყ⇠⇡᳁⇝⇥Ყ⇡⇟

⇮ ʄঈਥ Ყ⇜⇢Ტ⇜⇣ ⇥Ყ⇡⇟᳁⇝⇜Ყ⇜⇝

⇯ औഹᲦԸᲦࡉ Ყ⇜⇥Ტ⇝⇝Ტ⇝⇟Ტ⇝⇠Ტ⇝⇡ ⇝⇜Ყ⇜⇝᳁⇝⇜Ყ⇞⇝

⇰ ႡࡉᲦ൪ࡉᲦފࡉᲧ⇝⇤Ტ⇝⇥Ტ⇞⇜Ტ⇞⇝ ⇝⇜Ყ⇞⇝᳁⇝⇜Ყ⇟⇣

⇱ ࣫ঈᲦЁऀుృᲦʽচͽଷᲧ⇞⇟Ტ⇞⇡Ტ⇞⇢Ტ⇞⇥Ტ⇟⇜Ტ⇟⇞ ⇝⇜Ყ⇟⇣᳁⇝⇝Ყ⇜⇝

⇲ ᶍᶞऒ Ყ⇟⇟Ტ⇟⇠Ტ⇟⇢ ⇝⇝Ყ⇜⇝᳁⇝⇝Ყ⇝⇟

⇝ ௰ל˿⇜⇠Ტ⇜⇡Ტ⇜⇤Ტ⇝⇜Ტ⇝⇞Ტ⇝⇣Ტ⇞⇠Ტ⇞⇤Ტ⇟⇝Ტ⇠⇣ ⇝⇝Ყ⇝⇟᳁⇝⇝Ყ⇞⇟

⇝⇝Ყ⇞⇟᳁⇝⇟Ყ⇟⇜ ḀᷜᷢᷞᷦᷚḊḖᲢঝߣ

⇝⇟Ყ⇟⇜ ֥ל˿Θל˿ ⇟௰ ۡэᶟ ˿ל⇝ ⇝௰ᶗᲢל˿௰ᶮᶘᶱᶖךᵴᶮᶉ

Ყোʿئ хܙਥऺᲢுڞ ൸ఃऺݗΪ˶ר੧Ϊׁ

⇳ ᷢ᷇ᷞᷦᷚḊḖ Ყ⇟⇣Ტ⇟⇤Ტ⇟⇥Ტ⇠⇜Ტ⇠⇝Ტ⇠⇞ ⇝⇟Ყ⇟⇜᳁⇝⇟Ყ⇡⇠

⇴ ࡉַ Ყ⇠⇟Ტ⇠⇠Ტ⇠⇡Ტ⇠⇢Ტ⇠⇤Ტ⇠⇥Ტ⇡⇜Ტ⇡⇝Ტ⇡⇞

⇝⇟Ყ⇡⇠᳁⇝⇠Ყ⇟⇜

⇵ ˖ࡉ Ყ⇡⇟Ტ⇡⇠Ტ⇡⇡ ⇝⇠Ყ⇟⇜᳁⇝⇠Ყ⇠⇞

⇶ Ӑ̓Ღʽচේ Ყ⇡⇢Ტ⇡⇤Ტ⇡⇥Ტ⇢⇜Ტ⇢⇝Ტ⇢⇞Ტ⇢⇟ ⇝⇠Ყ⇠⇞᳁⇝⇡Ყ⇝⇜

⇝⇡Ყ⇝⇜᳁⇝⇢Ყ⇟⇜ ḀᷜᷢᷞᷦᷚḊḖ

ԸՈՈՄՇԄӹӹԶՃՆՁՇӸԷՀԵӹՅԑԟԢՎԣՉԙԏԣՃԣԌՆԢԩԂ

ԸՈՈՄՇԄӹӹԱՇՈՆՃӷԴԺԳӸԻՄӹ



�
�

A⇌ ⇌ӡϴҙࡉ Dark Skies 

01T ଢཇΝ༽͏ͪεʖϱήఈ� ���
Ռָ୵ڂ෨ళชൟʁ҆൩ݬ�႔ٳɼӮ�ޭཁɼઔ�ষଢ࿗ɼେ�༑ۯʤ߶ �ʥɹ ౨ښཱི࢞߶ָߏ ɼɻ�
ཚٍ࡛�ʤ �ʥɹ ౨ښཱི࢞߶ָߏָߏʵ�

02P ـেড়݇ͶΓΖ89%ྖรԿͶͯ͏ͱࡱߡ� ���
ۜҬ�ඔधɼࢤόઔ�པɼ಼ࢃ�ஏʤ߶ �ʥɼ૮ݬ�ɼؖ�ᣨԟɼঘચ�႔ɼᖔ�ඔՄᣨɼ৪ন�ɼ�
ྵ�ᣨৼʤ߶ �ʥɹ ߶ָߏʵ 

03T 6% ϕϫζΥέφ� �ΊࢾেυʖνफॄـͲݏͶΓΖځـౕ߶߶ �� 
ѬஎཱིݟѶٲ߶ָߏ�ళช෨� 6%�3URMHFWʁ�
߶ʤي೯ɼਭӿ�ɼ಼�ฝܡ�ɼॡೖҬװ�ਇీࢃ �ʥɼ�ཾଢʤ߶ �ʥɹ ѬஎཱིݟѶٲ߶ָߏʵ�

04S� ޭ֒ՆࢻԿ� ʛ͖֙Ε͗ۯͶ༫͓ΖӪڻʛ� ���
౨ښཱཱིིઔ߶ָߏ�ళชـে෨ʁ҈౽�༖يɼݻઔँߍ�ɼঘྜྷഀ࠾�ʤ߶ �ʥɼ�
߶�ँ൴ʤݻɼࢢɼଞ�౩ߵ߀�ీਁ �ʥɹ ౨ښཱཱིིઔ߶ָߏʵ�

05S� ͳΌ͵͚ͬΎɼޭ֒� ʛۯͺҋ͚ɼາཔͺΖ͚ʛ� ���
નీ�ɼ�ྲࣰɼࢃ�෪ཁɼԠీ�༖Ѭʤ߶ �ʥɹ ྒྷཱིݟ੪ᠵ߶ָߏʵ�

�

�

B⇌ ʄঈਥ⇌ Astrometry 

06T� εϝϣϪʖεϥϱͶΓΖঘুಧ͖ΔஏځΝगΖ๏๑ߡҌ� ���
٢ஓ�྆ଣɼठీ�༑ɼྵ�᤻ଢɼీࢃ�Ѫଢɼྜྷ࠾�ʤ߶ �ʥɹ ἜཱིݟೖཱིҲ߶ָߏʵ�

07T� ͍ΉͲͺՁ NPʃ� ʛ೧बࠫࢻͲۛϧϧϱχ ����� ͳړΝΖʛ� ���
Ռָ෨ஏָൟʁ�
ྜྷ�͍͏ɼౝࠞ�Մࢢʤ߶ �ʥɹ ෳԮۂָ౨߶ָߏʵ�

�

C⇌ औഹᲦԸᲦࡉ⇌ The Sun / Moon / Planets 

08S� ਦ͖Δγέϩܙ఼૮ଲ਼ͳࠉ ��Ν୵Ζ� ���
ళชـে෨ʁՑଞ�මɼൂԾ�֎ʤ߶ �ʥɹ ౨ښཱཱིིઔ߶ָߏʵ�

09T� �ܐ఼Ңಊଐౕͳؖ͘͠ࠉ ʛଢཇࠫಊյ؏ʛ� ���
ཀྵՌ෨ஏָൟʁీব�ॠɼব�धʤ߶ �ʥɹ Ҷీָ߶ָӅʵ�

10S� ଢཇනݳেԻౕੵ� ���
ᅵልӅልತָߏళช෨ʁवࢃ�༐ɼௌీࡌ�ʓࢢʤ �ʥɹ ᅵልӅልತָߏʵ�

�

11T� ݆ͳքηϘέφϩੵ� ���
ᅵልӅልತ߶ָߏళช෨ʁ݊�ڋ߸ɼ҈�ཾʤ߶ �ʥɹ ᅵልӅልತ߶ָߏʵ�

⇌ ⇌ہ ⇌ CCoontents⇌



ԸՈՈՄՇԄӹӹԶՃՆՁՇӸԷՀԵӹՅԑԟԢՎԣՉԙԏԣՃԣԌՆԢԩԂ

12S ʀౖනͲً͞Ζݳেىͳͨࡱߡᶚ ��
γΦϱη෨̏೧ళช؏ൟʁ
ଞ ਸधɼଞ քۯɼҬ Α͘͵ɼ Ѭࣰɼ Ѭ࠾ʤ߶ �ʥɹ ʵߏ߶ָࠅཱིݟౣࣉࣝ

13T ϟνϱώϱχժͲ͖ͤන෨ ��
ஏָ෨ʁਇఋ Ҳधɼࢃࡠ ҲѰɼ ৼ࿗ɼࢃ ஒװɼ ۞Ցʤ߶ �ʥɼຂ ༐ڭɼᓐҬ ཆɼ
ֱీ ಠ࠺ɼࢃຌ ᘣଢɼଞ ॻɼ٤ీ࢛ ॉ࠾ɼඎܙ سʤ߶ �ʥɹ ʵߏӞ߶ָཱིݟۆ

14T ηϘέφϩͶΓΖනـૌৄݗ ��
ళช෨ʁੜਭߏ௫߶ָރ ุ՜ʤ߶ �ʥɼҬ ༖ଢɼԥҬ ҃Ӎʤ߶ �ʥɹ ԥශރཱིࢤ௫߶ָߏʵ

15T ඏॄգఖͶ͕͜Ζݽରࣙ݀ఈ ��
໌ख रɼ∃ฯ ᠵଢɼీ۾ ਸधʤ߶ �ʥɹ ొྗߗཱིࢤ߶ָߏʵ

D ႡࡉᲦ൪ࡉᲦފࡉ Comets / Meteors / Asteroids

16P ኯबغΝٽΌർֳͤΖ ��
୫ࡋ ళɼࠝ টଢʤ߶ �ʥɹ ౨ָӅᒛίԮ߶ָߏʵ

17S ʀΠφϧηኯυζνϩΩϟϧժմੵࢃۜࢷ ��
҈ඛ ੪ۯɼṦ ɼұ෨ Ҳيɼࠦآ Ϫϱɼք ऴɼྵ ॡɼຓీ ࣰʤ߶ �ʥɼ
ؖࠞ ʓඔɼౣࡌ ֈɼՅ౽ એᠵɼ⅕∃ Ί͞ͳɼోᬔ ཨԟɼࠦآ ݊ྒྷɼઔଞ ෪ɼ߶ౣ ߶ʤߵ݃ �ʥ
ʴ॥ୈָԄ߶ָߏʵ

18T ླྀుഀ؏ͶΓΖླྀ܊մੵ ��
ચ ༐धɼౣ ྑɼద ༐ɼฑඎܕ ༑لɼઔ ༓ࠅɼ࢞૱ ᏽʤ߶ �ʥɹ ʵߏጱٝग़߶ָܜ

19T ླྀࣙಊ؏ૹࡠͳླྀ܊ੵ ��
ళชـে෨ʁਭᖔ ਕɼࣁ ཨҏɼ୫ ༒ਕɼԠड़ ཀྵਕɼଞీ ߶ʤ૱ܕ �ʥɹ ౨ښཱཱིིઔ߶ָߏʵ

20T ੶֠ౣళชୈΕ͖͢ԗںͶΓΖາಋఈঘ୵ࡩ ��
ඔΔڂݜରୄݩ ���� Ε͖͢ൟʁ
ଏཱི Ӷسʤ߶ �ʥɹ പྗ߶ָߏ ɼɻ௫ ਕʤ߶ �ʥɹ ౨ښཱིฤ߶ָߏ ɼɻ
ࡖ ͞Ίʤ߶ �ʥɹ ۟यۂࢊָ۟यۂࢊ߶ָߏ ɼɻࠦ౽ ߶ʤس �૮ʥɹ ॶ͵͢ ɼɻ
ଞࢦ ӱඔʤ߶ �ʥɹ ౨ښཱིॕࢃ߶ָߏ ɼɻௗీ எधʤ߶ �ʥɹ ṙ߶ָߏ ɼɻ
Ӯౣ ໂʤ߶ �ʥɹ એཁཱིݟߍ߶ָߏ ɼɻઔ ࢦʤ߶ �ʥɹ ք߶ָߏ ɼɻ
౽ඎ ੇʤ߶ �ʥɹ ࡗޭָӅ߶ָߏʵ

21T Ԋṯ؏݃Վͳޛࠕ๏ਓ ��
ฎཱིݟށঘ߶ָߏళช෨ʁ
ۛీ ᗇيɼҬ ႔ɼ ɼଞ ༑ɼਜ਼ ྇Ҳɼޛ౽ ߶Ҳʤא �ʥɹ ฎཱིݟށঘ߶ָߏʵ

22P ঘͶΓΖ߅ৱΝཤ༽ͪ͢ঘܙয়մ ��
ঘͶΓΖ߅ৱൟʁీ Փ⁞ɼҲ ߶ಕʤࢦ �ʥɹ ʵߏ߶ָٸཱིݟٸ



�
�

E⇌ ࣫ঈᲦЁऀుృᲦʽচͽଷ Instrument / Method / Space Development 

23T� ϫηφτέόϫζʖ͖Δ୦٭� ʛ࠹τέόϫζʖ͖Δ͓ߡΖӋநෲʛ� ���
ԥࢃ�ٍɼీڭ�༐ʤ߶ �ʥɹ ࡗැཱི߶ָߏʵ�

24S� Ւࣙષ֒ࡄͶଲͤΖޤͶؖͤΖڂݜ� ���
߶ໂɼ୫�༖݆ɼ಼�༒ٍʤא�ీّ �ʥɹ ਈઔཱིݟԥਤծ߶ָߏʵ�

25T� $XšUD�Ψʖεϣϧ�ΪϱϜતώʖηφ؏ӶϕϫζΥέφ� ���
പ੶�ॡᠵʤ߶ �ʥɼɹ ߏָ߶ࡏࠅ ɼɻϓΡΰϫΠ�ϑέφϩྀഇʤ߶ �ʥɹ रಕ߶ָߏʵ�

26T� �ΌΖٽԃबΝځٓΝ༽͏ͱஏ࢝ࡠࣙ ���
ௗۂ߶ָߏ�ళช෨ʁࢤઔࡥ�ɼ྆�ࢃ؛ଢʤ߶ �ʥɼ௫ీߠ�ɼౖԲ�౹ࢢɼ౽ీ�೭ѧɼ�
ᖔ�ൗʤ߶ٸ �ʥɹ ௗۂ߶ָߏʵ�

27P� �ҝΠϱτψΝ༽͏ͪଢཇుഀ؏؈ࡠࣙ ���
Ռָ෨ుഀళชָൟʁਈ�ᣨࡌɼᴣ౽�݆ॹɼӍᖔ�ฝਇɼೖ∃�າʤ߶ �ʥɹ �ʵߏ߶ָٸཱིݟٸ

28S� Εࢢٗ๑Ν༽͏ͪుഀԗںںࡠ� ���
ԥශγΦϱηϓϫϱτΡΠ߶ָߏళช෨ʁ�
ඎ�༑ʤ߶ �ʥɼ౽Ҭ�थɼྵ�ஒɼᮭཾײ�ʤ߶ �ʥɼҲςڰ�༚يɼґ౽�ิ՜ɼీࡔ�ੜྒྷɼघ௫�Ѱɼ
ీ�நɼࠞם�ଢɼీ�ඔ࠭سʤ߶ �ʥɹ ԥශγΦϱηϓϫϱτΡΠ߶ָߏ ɼɻ�
ోᬔ�݃ҧʤ �ʥɼຌؔ�ಲ࢞ʤ �ʥɹ ԥශγΦϱηϓϫϱτΡΠ߶ָߏָߏʵ�

29T� �༵Δ͙ึਜ਼ٗढ़ـփָसͶΓΖؽ ���
᪡߶ָߏ�ళชـে෨ʁ�
ઔ�ཇɼԮ෨�৽ɼনᖔس߀�ɼਁ ీ�ਖқʤ߶ �ʥɼෳҬ�એߝɼࠞ ߶ʤߝ�ౣޔɼ�ཇ؝ �ʥɹ ᪡߶ָߏʵ�

30T� ళର؏༽ޭحഀௗֳਜ਼Ϥωρφ� ���
ీ�ଢ࿗ʤ߶ �ʥɼԗ౽�Ѭɼനۑ�ཁɼৌ�তଢɼ�ྍɼీݬ�Վิɼনຌ�༙າʤ߶ �ʥ�
ʴธۂࢢ߶ָߏʵ�

31S� յ֪ࢢΝ༽͏ͪηϘέφϩ؏� ���
Ҷీָ߶ָӅ� ཀྵՌ෨ஏָൟʁתߧ�ఫඛɼੁຌܔ�ʤ߶ �ʥɹ Ҷీָ߶ָӅʵ�

32T� ηϜʖφళରԗںͶ͕͜Ζૠࡩேક� ���
γΦϱη෨̏೧ళชૠࡩൟʁ�
ઔ�ᠵɼ༙ଞ�୕ਇɼ߄�ໂɼ߶ন�ཇೈࢢɼԥྍ�ࢃʤ߶ �ʥɹ �ʵߏ߶ָࠅཱིݟౣࣉࣝ

�

�

F⇌ ᶍᶞऒ⇌ Others 

33T� ϕϧϋνϨΤϞ୪ͶؖͤΖࠬͳ౦ӪౕͶ͜ͱրྒྷҌ� ���
ఇ�͚ΔΔɼ٤ీ�ཀྵँʤ߶ �ʥɹ ਈރঃָӅ߶ָ෨ʵ�



ԸՈՈՄՇԄӹӹԶՃՆՁՇӸԷՀԵӹՅԑԟԢՎԣՉԙԏԣՃԣԌՆԢԩԂ

34T ਐۛ͵ોࡒͲࡠΖ͖ΞͪΞϕϧϋνϨΤϞ ��
ࣙષՌָ෨ళชൟʁ ҃೭ɼ੶ ᚺ҃ʤ߶ �ʥɼঘಌ ฑʤ߶ �ʥɼీݬ ɼঘౣنܜ ʤ߶࠾ �ʥ
ʴਈۂཱིࢤރ߶ָߏʵ

35P ૌΊཱིͱࣞϕϧϋνϨΤϞ ��
ీࢃ ೭ɼଢీ࠾ ྦɼ٤ઔ Ό͏ɼ౽ઔ ಾɼԠ ਸيɼࢃ۾ ೖɼᖄ୫ ߶՜ʤښ �ʥɼ
ݬ܂ ್࿗ɼྜྷݻ ওɼࠦ౽ ଜɼਁీ ߶धʤ߀ �ʥɹ ߶ָߏʵ

36T ళชٶͶ͕͜ΖΕࢶࡒگͳ͢ͱཤ༽ ��
੶ཱིࢤళชՌָؙ༓ճΆ͢ͳָਫ਼෨ʁ
Ҭ ஒɼཚ Ոࡌʤ߶ �ʥɹ ฎཱིݟށ੶߶ָߏ ɼɻౣ ͞͞Θʤ߶ �ʥɹ ੶ۂ߶ָߏ ɼɻ
㟔ࢃ ઔރᏽɼߦ ಕʤ߶ �ʥɹ ָߗӅ߶ָߏ ɼɻ୫ ຑʤ߶ �ʥɹ ੶ཱིࢤ੶ঐۂ߶ָߏ ɼɻ
ঘઔ ެཁʤ �ʥɹ ຑௌཱིຑָߏʵ

G ᷢ᷇ᷞᷦᷚḊḖ Thai Session

37T 6WXG\�RI�/LJKW�3ROOXWLRQ�$IIHFWLQJ�$VWURQRPLFDO�2EVHUYDWLRQV�LQ�WKH�5*%�:DYHOHQJWKV
7RJHWKHU�ZLWK�WKH�$SSOLFDWLRQ�RI�0DWKHPDWLFV�0RGHOV�IRU�/LJKW�3ROOXWLRQ ��

6DNGLWKDFK�6DL�QJDP �*UDGH����ʴ3ULQFHVV�&KXODEKRUQ�6FLHQFH�+LJK�6FKRRO�3KHWFKDEXULʵ

38T 7KH�6WXG\�RI�WKH�5HODWLRQVKLS�%HWZHHQ�WKH�$FWLYH�*DODFWLF�1XFOHL�DQG�6WDU�)RUPDWLRQ�
LQ�)DFH�2Q�*DOD[LHV�:LWKLQ�WKH�0D1*$�6XUYH\ ��

1DWWKDSKDW�&KDQJQJRHQ��*UDGH����ʴ6ULVDZDWZLWWD\DNDUQFKDQJZDWQDQ�6FKRROʵ

39T &RUUHODWLRQV�EHWZHHQ�60%+�0DVV�DQG�6éUVLF�,QGH[�RI�$*1�+RVW�*DOD[LHV ��
7KDWFKD\XWK�.OLSEXD��*UDGH����ʴ5%,6�,QWHUQDWLRQDO�6FKRROʵ

40T 9LVXDOL]LQJ�JUDYLWDWLRQDO�OHQVLQJ�ZLWK�YDU\LQJ�PDVV�GLVWDQFH�DQG�SRVLWLRQ ��
6LUDSKRE�3KRQSKDNGHH��*UDGH����ʴ3LERRQEXPSHQ�'HPRQVWUDWLRQ�6FKRRO��%XUDSKD�8QLYHUVLW\ʵ

41T 6WXG\�DQG�'HYHORSPHQW�RI�$XWRSLORW�IRU�VSDFH�URYHU�DQG�WUDFNLQJ�SRVLWLRQ�
XVLQJ�,08 ��

7XVWRQJ�7RQJQXPSHQ��*UDGH����ʴ3LERRQEXPSHQ�'HPRQVWUDWLRQ�6FKRRO��%XUDSKD�8QLYHUVLW\ʵ

42T 'HYHORSPHQW�RI�FHOHVWLDO�REMHFW�SLQSRLQWHU�HTXLSPHQW� 6N\�2EMHFW�%HDP��62%� ��
<RVVDZDW�/RKDVLULZDW��*UDGH�����3XULSDW�7KDQJVXUENXO��*UDGH���
ʴ&KXODORQJNRUQ�8QLYHUVLW\�'HPRQVWUDWLRQ�6HFRQGDU\�6FKRROʵ

H ࡉַ Stars

43T ుഀԗںʰ9(5$ʱΝ༽͏ͪਭϟʖδʖ؏ ��
ඔΔڂݜରୄݩ �����9(5$ ൟʁ੶֠ ߶ʤل࡛ �ʥɹ ԯೆࢃ॑ൂཱིݟ߶ָߏ ɼɻ
ք ༑ʤ߶ �ʥɹ ԥශཱིࢤԥශγΦϱηϓϫϱτΡΠ߶ָߏ ɼɻ ஒٍʤ߶ �ʥɹ ຓා߶ָߏ ɼɻ
ঘྜྷ ߶႔ʤߵ �ʥɹ ԥශཱིࢤԥශγΦϱηϓϫϱτΡΠ߶ָߏ ɼɻ
ଞ Ոքʤ߶ �ʥɹ ԥශཱིࢤԥශγΦϱηϓϫϱτΡΠ߶ָߏ ɼɻ
নཁ ҂Խʤ߶ �ʥɹ ஞഀָ߶ָߏ ɼɻਁీ ಠਕʤ߶ �ʥɹ ຓා߶ָߏ ɼɻ
࿑ࢃ Ѱʤ߶ �ʥɹ ʵߏԾؖ߶ָཱིݟࢃ



�
�

44T� ϗτϩάΤηޭݰಝचڂݜ� ���
۞Ցָߏ �����$ ൟʁஶཱི�ࢢʤ߶ �ʥɹ ߶ָߏ ɼɻໞ�ᗇฑʤ߶ �ʥɹ ք߶ָߏ ɼɻ�
ෳ�ਕʤ߶ �ʥɹ ޭָӅ߶ָߏ ɼɻඎ�༑ʤ߶ �ʥɹ ԥශཱིࢤԥශγΦϱηϓϫϱτΡΠ߶ָߏ ɼɻ�
ຂ಼�࿉ʤ߶ �ʥɹ ௗݟ൩ీ߶ָߏ ɼɻએຌ�ྲلʤ߶ �ʥɹ ਈઔཱིݟԥශྚίٲ߶ָߏ ɼɻ�
ਈރ�जࢢʤ߶ �ʥɹ ঃָࢢӅ߶ָߏ ɼɻ੬౽�ඔԽʤ߶ �ʥɹ ੶ۂ߶ָߏ ɼɻ�
߶ଞ�ӱඔʤࢦ �ʥɹ ౨ښཱིॕࢃ߶ָߏ ɼɻݡ�༑Ѱʤ߶ �ʥɹ ߏચঃָԄ߶ָܛ ɼɻ�
ࢃ�ദيʤ߶ �ʥɹ ߶ָߏʵ�

45T� ϘΪηη࠴ %3ޭ؏� ���
ࢢ߶ָߏళชـে෨ʁ�
߶�ґྍɼൂඎ�Մʤࢃ؛ �ʥɼݡآ�धɼీރ�يʤ߶ �ʥɹ ฎཱིݟށࢢ߶ָߏʵ�

46T� ϓϪΠ (4�3HJ  � ৯ޭ؏� ���
�྇ଢɼీౣܕ�ɼҬ�ٍࣥʤ߶ �ʥɹ ౣָԄ߶ָߏʵ�

47S� ϓϪΠ (9�/DF ڌࠉ఼؏� ���
ґ౽�༖ᣨɼઔ�੪ཁʤ߶ �ʥɹ ౣָԄ߶ָߏʵ�

48T� ηϜʖφԗںΝ༽͏ͪৱรޭմੵ� ���
ஏָ෨รޭൟʁߧઔ�ཇɼҬ�ᣨۤɼӑེ�ࣄਫ਼ɼీ�ొधʤ߶ �ʥɹ ѬஎཱིݟҲٸ߶ָߏʵ�

49T� ϕϪΠυηৱ؏ͳմੵ� ���
�ߏ߶ָٸཱིݟٸ Ռָ෨݆ൟʁࠦ౽�ޭ༑ɼਪਭ�҃೯ղʤ߶ �ʥɹ �ʵߏ߶ָٸཱིݟٸ

50T� φϠΦβκϱΝ༽͏ͪՆޭࢻଡ৯ࡳυʖν͖ΔಚΔΗΖࡱߡ� ���
۞Ցָߏ �����% ൟʁోว�່ଢʤ���� ೧ଖʥɹ ߏઍୈ್՜߶ָݟٸ ɼɻ�
߶�ऴਖʤࢃ �ʥɹ ӭޭָԄ߶ָߏ ɼɻᖔ�Մ೭ծʤ߶ �ʥɹ ੪ਁ߄ཱིݟ߶ָߏ ɼɻ�
ௗ୫ઔ�थҲʤ �ʥɹ քཇگүָߏ ɼɻླ�ࢀਇʤ߶ �ʥɹ പඨָԄ߶ָߏ ɼɻ�
Ӥड़ܛ࠾�ʤ߶ �ʥɹ ੶ۂ߶ָߏ ɼɻࢃ୫�߸ྦʤ߶ �ʥɹ ෳౣۂ߶ָߏ ɼɻ�
ฤࢃ�ծʤ߶ �ʥɹ ຓා߶ָߏ ɼɻࢀӞ�ΉͨΔʤ߶ �ʥɹ ௗݟਣ್ཁ߶ָߏ ɼɻ�
ঘྜྷ�એࢢܛʤ߶ �ʥɹ ݡ࢞߶ָߏ ɼɻธ�ᠵʤ߶ �ʥɹ ҈ీָԄ߶ָߏʵ�

51T� �ޭ؏Ͷ͕͜Ζࢆఁ߅
͢͏ึౕکਜ਼๏๑Ν༽͏ͪηϘέφϩܗ؏దڂݜ� ���

ళช෨ʁీ�ྍղɼ�ݬɼੁଞ�༑ਫ਼ࢢʤ߶ �ʥɼҬ�༛ɼߒ�ਇ༟ඔɼঘ�ᴶՑɼঘચ�ᠵѬɼ�
ᓐҬ�༑ٍɼࠦʓ�݊ਕɼݬ࣋�سɼࠞ�ཇٍɼ྅ഇ�݊يʤ߶ �ʥɹ ઔཱིࢤ߶ָߏʵ�

52T� য়Ӥ0��ܙ߅࣯Ν୵Ζ� ���
ԥශཱིࢤԥශγΦϱηϓϫϱτΡΠ߶ָߏʀָߏ�ళช෨ʁ�
Ṧో�෫ձɼీ�ٍʤ߶ �ʥɹ ԥශཱིࢤԥශγΦϱηϓϫϱτΡΠ߶ָߏ ɼɻ�
੪߃�ਫ਼ʤ �ʥɼຌؔ�ಲ࢞ʤ �ʥɹ ԥශཱིࢤԥශγΦϱηϓϫϱτΡΠ߶ָߏָߏʵ�

�

I⇌ ⇌˖ࡉ Nebulae 

53T� ͢ଢཇ͗Ͳয়ӤͶ͵ͮͪΔ� �
ʛૌ͖ΔݡΖয়Ӥܙয়Ͷͯ͏ͱʛ� ���

͢ళ �����1HEXORXV ൟʁ�
ՅծԲ�ྔʤ߶ �ʥɹ ॎ୫گүָԄປ߶ָߏ ɼɻ�ͤΊΗʤ߶ �ʥɹ քಕՌָָ߶ָߏ ɼɻ�
Ծ�ʤ߶ �ʥɹ ੶ઔཱིݟঘন߶ָߏ ɼɻએຌ�ྲلʤ߶ �ʥɹ ਈઔཱིݟԥශྚίٲ߶ָߏʵ�



ԸՈՈՄՇԄӹӹԶՃՆՁՇӸԷՀԵӹՅԑԟԢՎԣՉԙԏԣՃԣԌՆԢԩԂ

54T য়ӤηϘέφϩҩ͏Ͷͯ͏ͱ ��
⅕ଞ ۯɼྵ ྡྷʤ߶ �ʥɹ ἜౖཱིݟӞࢀ߶ָߏʵ

55T ܚߏָ ��FP۸ԗںͲӤηϘέφϩखಚͳͨՎ ��
୫ ᡪ༲ɼ౨ ุ೭ɼೈᑏ ɼԥࢃ ೖࢢࡌɼᤷ ҂Խɼਁ ঞɼӞઔ ྉʤ �ʥ
ʴฎཱིݟށָָߏʵ

J Ӑ̓Ღʽচේ Galaxies / Cosmology

56T Ν༽͏ͪਭોںుഀԗࡠࣙ ��FP؏ ��
ࣙષՌָ෨ళชൟʁ୰ݬ ༺ɼҬ ৶ଢ࿗ɼ٤ন চٍʤ߶ �ʥɼฑీ ඔۯɼଞ ༚ࡌɼٸԾ ᗇଢʤ߶ �ʥ
ʴښཱིࢤຉઔ߶ָߏʵ

57P ਭો ��FPતΝ༽͏ͪ۞Ցܧյۄતࡠ ��
Ռָڂݜ෨ ཀྵ਼ָൟ ళชൟ ుഀൟʁ
ਁ ༖ɼࣴీ ॡԽɼۖᖔ Ҳ࿗ɼీ؛ ྉࢦʤ߶ �ʥɹ ౨ښཱིՌָٗढ़߶ָߏʵ

58T 3\WKRQ Ν༽͏ͪ1*& ���� ۞Ցյӣಊմੵ , ��
૮ଲʀӋநϕϫζΥέφʁీ քཀྵɼҬ ྰɼቒ ࣗଳɼք ᓆཤɼௗ୫ઔ ਕɼ୫م ஏɼ
ඎీ ེɼҬ ᠵʤ߶ ��ʴ໌ݻԲָگүָ෨߶ָߏʵ

59T +Ѝౕکͳώϩζൔܚർ͖Δ୵Ζ۞ՑԿ ��
͢ళ �����(YDOD[ ൟʁ
࣋ ᰞଢʤ߶ �ʥɹ ߏธָઅ߶ָཻٳ ɼɻࢃ୫ ߸ྦʤ߶ �ʥɹ ෳౣۂ߶ָߏ ɼɻ
ঘྜྷ ҏजʤ �ʥɹ ౨ښཱིरؙگүָߏ ɼɻᚺೃ ෫ʤ߶ �ʥɹ ࡗැཱིళԨ࣋߶ָߏʵ

60T V6)5 ͳۜྖ͖Δ୵Ζ۞ՑԿָԿ ��
͢ళ �����$1'520(7$/ ൟʁ༙ծ એਚʤ߶ �ʥɹ ߏཨӵ߶ָࢃ ɼɻݬ܂ Ꮶ࢞࿗ʤ߶ �ʥɹ ߶ָߏ ɼɻ
ࠦ౽ ߶ʤس �૮ʥɹ ॶ͵͢ ɼɻీ ེʤ߶ �ʥɹ ۂࢃ߶ָߏʵ

61T ϕϧϱέժ͖Δ୵ΖॵغӋநͶ͕͜ΖέΥʖγʖΦϋϩάʖݱ ��
ઔࡋ ँᒂʤ߶ �ʥɹ ჭཁ߶ָߏʵ

62T ۢ͠ΗͪҮ͟ͳύρϔϩఈ਼ఈͶΓΖ
Ӌநඉ๏ৄͶͪͪ͜͵Πϕϫʖο ��

ϓΡΰϫΠ ϑέφϩྀഇʤ߶ �ʥɹ रಕ߶ָߏʵ

63T ଡӋநڂݜ ʷพӋநͶҢΖ͞ͳՆͶͯ͏ͱʷ ��
WHDP�বຌʁ
বీ ߶ʤࡌ݃ �ʥɼ܂ຌ ஒ࡛ʤ߶ �ʥɹ ਈઔཱིݟԥਤծ߶ָߏʵ


