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A⇌ ⇌ӡϴҙࡉ Dark Skies 

01T ଢཇ଀Ν༽͏ͪεʖ΢ϱή͹଎ఈ� ���
Ռָ୵ڂ෨ళชൟʁ҆൩ݬ�႔ٳɼ෍Ӯ�ޭཁɼ੗ઔ�ষଢ࿗ɼ໾େ�༑ۯʤ߶ �ʥɹ ౨ښ౐ཱི෍࢞߶౵ָߏ ɼɻ�
ཚٍ࡛�߻ʤ஦ �ʥɹ ౨ښ౐ཱི෍࢞߶౵ָߏ෡଒஦ָߏʵ�

02P ـেড়݇ͶΓΖ89%ྖ͹รԿͶͯ͏ͱ͹ࡱߡ� ���
ۜҬ�ඔधɼࢤόઔ�੗པɼ಼ࢃ�୉ஏʤ߶ �ʥɼ૮ݬ�࿪಺ɼؖ޳�ᣨԟɼঘચ�႔࡫ɼ኏ᖔ�ඔՄᣨɼ৪ন�΍΍ɼ�
ྵ໨�ᣨৼʤ߶ �ʥɹ ੗໼߶౵ָߏʵ 

03T 6% ϕϫζΥέφ� �Ίࢾেυʖνफॄ͹ـͲ͹ݏͶΓΖ੔૜ځـౕ߶߶ �� 
ѬஎཱིݟѶٲ߶౵ָߏ�ళช෨� 6%�3URMHFWʁ�
߶ʤي೯ɼਭӿ�୉੡ɼ୉಼�ฝܡ�ɼॡೖҬװ�ਇీࢃ �ʥɼ๥౤�ཾଢ࿢ʤ߶ �ʥɹ ѬஎཱིݟѶٲ߶౵ָߏʵ�

04S� ޭ֒͹ՆࢻԿ� ʛ֙໎͖Ε͗໹ۯͶ༫͓ΖӪڻʛ� ���
౨ښ౐ཱཱིིઔ߶౵ָߏ�ళชـে෨ʁ҈౽�༖يɼݻઔँߍ�ɼঘྜྷഀ࠾�ʤ߶ �ʥɼ�
߶౐�ँ൴ʤݻɼࢢɼ஦ଞ�౩ߵ߀�ీਁ �ʥɹ ౨ښ౐ཱཱིིઔ߶౵ָߏʵ�

05S� ͳΌ͵͚ͬΎɼޭ֒� ʛ໹ۯͺҋ͚ɼາཔͺ໎Ζ͚ʛ� ���
નీ࡫�ɼ৏஦�ྲࣰɼ৏ࢃ�෪ཁɼԠీ�༖Ѭʤ߶ �ʥɹ ಺ྒྷཱིݟ੪ᠵ߶౵ָߏʵ�

�

�

B⇌ ʄঈਥ௼⇌ Astrometry 

06T� εϝϣϪʖεϥϱͶΓΖঘ࿯੗ুಧ͖ΔஏځΝगΖ๏๑͹ߡҌ� ���
٢ஓ�྆ଣɼठీ�༑౉ɼྵ໨�᤻ଢɼీࢃ�Ѫଢ࿢ɼྜྷ࠾�಻ʤ߶ �ʥɹ Ἔ৕ཱིݟೖཱི୊Ҳ߶౵ָߏʵ�

07T� ͍͹੗ΉͲͺՁ NPʃ� ʛ೧बࠫࢻͲۛ๥੗ϧϧϱχ ����� ͳ͹ړ཯Ν଎Ζʛ� ���
Ռָ෨ஏָൟʁ�
ྜྷ�͍͏ɼౝࠞ�Մࢢʤ߶ �ʥɹ ෳԮۂ޽୉ָ෡଒৕౨߶౵ָߏʵ�

�

C⇌ औഹᲦԸᲦ෡ࡉ⇌ The Sun / Moon / Planets 

08S� ਦ͖Δγ΢έϩܙ૮ଲ਼ͳ௑఼ࠉ ��Ν୵Ζ� ���
ళชـে෨ʁՑଞ�૥මɼൂ໨Ծ�֎ʤ߶ �ʥɹ ౨ښ౐ཱཱིིઔ߶౵ָߏʵ�

09T� �ܐҢಊଐౕͳ୉͘͠͹఼ؖࠉ ʛଢཇ͹ࠫಊյ఺͹؏଎ʛ� ���
ཀྵՌ෨ஏָൟʁీব�ॠɼ୉ব�धʤ߶ �ʥɹ ૥Ҷీ୉ָ߶౵ָӅʵ�

10S� ଢཇන໚ݳে͹Իౕ෾ੵ� ���
ᅵልӅ୉ልತ໨஦ָߏళช෨ʁवࢃ�૙༐ɼௌీࡌ�ʓࢢʤ஦ �ʥɹ ᅵልӅ୉ልತ໨஦ָߏʵ�

�

11T� ݆͹཰ͳք͹ηϘέφϩ෾ੵ� ���
ᅵልӅ୉ልತ໨߶౵ָߏళช෨ʁ஦݊�ڋ߸ɼ҈໼�ཾ໷ʤ߶ �ʥɹ ᅵልӅ୉ልತ໨߶౵ָߏʵ�

೜⇌ ⇌ہ ⇌ CCoontents⇌
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12S ໨੗ʀౖ੗͹න໚Ͳً͞Ζݳে͹ى࿧ͳͨ͹ࡱߡᶚ ��
γ΢Φϱη෨̏೧ళช࿯੗؏଎ൟʁ
৏ଞ ਸधɼ৏ଞ քۯɼ஝Ҭ Α͘͵ɼ੤ Ѭࣰɼ՘໨ Ѭ࠾ʤ߶ �ʥɹ ʵߏ෾߶౵ָࠅཱིݟౣࣉࣝ

13T ϟνϱώϱχժ଀Ͳ໎͖ͤ໨੗න૜෨ ��
ஏָ෨ʁਇఋ Ҳधɼࢃࡠ ҲѰɼ੗໼ ৼ୉࿗ɼ஦ࢃ ஒװɼ઴஦ ۞Ցʤ߶ �ʥɼ੤ຂ ༐ڭɼᓐҬ ཆɼ
ֱీ ಠ࠺ɼࢃຌ ᘣଢ࿢ɼ୎ଞ ࢛ॻɼ٤ీ ॉ࠾ɼඎܙ ௻سʤ߶ �ʥɹ ʵߏӞ࿪੤߶౵ָཱིݟۆ࡝

14T ηϘέφϩͶΓΖ࿯੗͹න໚୉ـૌ੔ৄݗ ��
ళช෨ʁੜਭߏ௫߶౵ָރ ุ՜ʤ߶ �ʥɼ৿Ҭ ༖ଢɼԥҬ ҃Ӎʤ߶ �ʥɹ ԥශރཱིࢤ௫߶౵ָߏʵ

15T ඏ࿯੗ॄ੷գఖͶ͕͜Ζݽର࿯੗ࣙ఺͹݀ఈ ��
໌ख रɼ∃ฯ ᠵଢɼీ۾ ਸधʤ߶ �ʥɹ ๼ొྗߗཱིࢤ߶౵ָߏʵ

D ႡࡉᲦ൪ࡉᲦފ෡ࡉ Comets / Meteors / Asteroids

16P ኯ੗͹बغΝٽΌർֳͤΖ ��
୫ࡋ ૷ళɼࠝ টଢ࿢ʤ߶ �ʥɹ ౨๼ָӅᒛίԮ߶౵ָߏʵ

17S ʀΠφϧηኯ੗͹υζνϩΩϟϧժ଀͹մੵࢃۜࢷ ��
҈ඛ ੪ۯɼṦ޳ ෥ɼұ෨ Ҳيɼࠦآ Ϫϱɼ৿ք ऴ඿ɼྵ໨ ॡɼຓీ ࣰʤ߶ �ʥɼ
ؖࠞ ʓඔɼ୉ౣࡌ ֈ཮ɼՅ౽ એᠵɼ⅕∃ Ί͞ͳɼోᬔ ཨԟɼࠦآ ݊ྒྷɼઔଞ ෪ɼ߶ౣ ߶ʤߵ݃ �ʥ
ʴ॥ୈָԄ߶౵ָߏʵ

18T ླྀ੗ుഀ؏଎ͶΓΖླྀ੗܊͹մੵ ��
ચ ༐धɼ໾ౣ ྑ୉ɼద৖ ༐ɼฑඎܕ ༑لɼ๼ઔ ૱࢞ɼࠅ༓ ୉ᏽʤ߶ �ʥɹ ʵߏጱٝग़߶౵ָܜ

19T ླྀ੗͹ࣙಊ؏଎ૹ஖͹੣ࡠͳླྀ੗܊͹෾ੵ ��
ళชـে෨ʁਭᖔ ਕɼ੤ࣁ ཨҏɼ୉୫ ༒ਕɼԠड़ ཀྵਕɼଞీ ߶ʤ૱ܕ �ʥɹ ౨ښ౐ཱཱིིઔ߶౵ָߏʵ

20T ੶֠ౣళชୈ΋Ε͖΁͢๮ԗںͶΓΖາಋఈঘ࿯੗͹୵ࡩ ��
ඔΔ੗ڂݜରୄݩ ���� ΋Ε͖΁͢ൟʁ
ଏཱི Ӷسʤ߶ �ʥɹ പྗ߶౵ָߏ ɼɻ୉௫ ଄ਕʤ߶ �ʥɹ ౨ښ౐ཱིฤ૖߶౵ָߏ ɼɻ
޳ࡖ ͞͹Ίʤ߶ �ʥɹ ۟यۂࢊ୉ָ෉଒۟यۂࢊ߶౵ָߏ ɼɻࠦ౽ ߶๮ʤس �૮౲ʥɹ ॶ଒͵͢ ɼɻ
ଞࢦ ӱඔʤ߶ �ʥɹ ౨ښ౐ཱི৿ॕࢃ਩߶౵ָߏ ɼɻௗీ எधʤ߶ �ʥɹ ṙ߶౵ָߏ ɼɻ
Ӯౣ ୉ໂʤ߶ �ʥɹ એཁཱིݟ໨ߍ௣߶౵ָߏ ɼɻ૥ઔ ௜ࢦʤ߶ �ʥɹ ք৕߶౵ָߏ ɼɻ
౽ඎ ࿪ੇʤ߶ �ʥɹ ୉ࡗ੗ޭָӅ߶౵ָߏʵ

21T Ԋṯ؏଎͹݃Վͳޛࠕ͹๏ਓ ��
ฎཱིݟށঘ໼߶౵ָߏళช෨ʁ
ۛీ ᗇيɼҬ৏ ႔୉࿢ɼ੃໼ ਋ɼ੤ଞ ༑಻ɼਜ਼໨ ྇Ҳɼޛ౽ ߶Ҳʤא �ʥɹ ฎཱིݟށঘ໼߶౵ָߏʵ

22P ঘ࿯੗ͶΓΖ߅੗ৱΝཤ༽ͪ͢ঘ࿯੗͹ܙয়͹մ໎ ��
ঘ࿯੗ͶΓΖ߅੗ৱൟʁ੤ీ Փ⁞ɼҲ੕ ߶ಕʤࢦ �ʥɹ ʵߏ๼߶౵ָ࡜ٸཱིݟ࡜ٸ
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E⇌ ࣫ঈᲦЁऀుృᲦʽচͽଷ Instrument / Method / Space Development 

23T� ϫηφτέόϫζʖ͖Δ͹୦٭� ʛ࠹৿τέόϫζʖ͖Δ͓ߡΖӋநෲʛ� ���
ԥࢃ�୉ٍɼ઴ీڭ�༐ʤ߶ �ʥɹ ୉ࡗැཱི๼໼߶౵ָߏʵ�

24S� Ւ੗͹ࣙષ֒ࡄͶଲͤΖ๹ޤͶؖͤΖڂݜ� ���
߶ໂɼ୉୫�༖݆ɼ୉಼�༒ٍʤא�ీّ �ʥɹ ਈ಺ઔཱིݟԥਤծ߶౵ָߏʵ�

25T� $XšUD�Ψʖεϣϧ�ΪϱϜતώʖηφ؏଎Ӷ੗֋൅ϕϫζΥέφ� ���
പ੶�ॡᠵʤ߶઒ �ʥɼɹ ߏ౵઒໵ָ߶ࡏࠅ ɼɻϓΡΰϫΠ�ϑέφϩྀഇʤ߶ �ʥɹ रಕ߶౵ָߏʵ�

26T� �ΌΖٽ͹ԃबΝځ͹࢝෾ٓΝ༽͏ͱஏࡠࣙ ���
ௗ໼ۂ޽߶౵઒໵ָߏ�ళช෨ʁࢤઔࡥ�๝ɼ྆�ࢃ؛ଢʤ߶઒ �ʥɼ௫ీߠ�୉ɼౖԲ�౹ࢢɼ౽ీ�೭ѧɼ�
ᖔ�՘ൗʤ߶઒ٸ �ʥɹ ௗ໼ۂ޽߶౵઒໵ָߏʵ�

27P� �ҝΠϱτψΝ༽͏ͪଢཇుഀ͹؏଎؈ࡠࣙ ���
Ռָ෨ుഀళชָൟʁਈ໡�ᣨࡌɼᴣ౽�݆ॹɼӍᖔ�ฝਇɼೖ∃�າ՘ʤ߶ �ʥɹ �ʵߏ๼߶౵ָ࡜ٸཱིݟ࡜ٸ

28S� ௃Εࢢ͹ٗ๑Ν༽͏ͪుഀ๮ԗں͹ں໚͹ࡠ੔� ���
ԥශγ΢ΦϱηϓϫϱτΡΠ߶౵ָߏళช෨ʁ�
੤ඎ�༑཮ʤ߶ �ʥɼ౽Ҭ�थ౉ɼྵ໨�ஒ໷ɼᮭཾײ�ʤ߶ �ʥɼҲςڰ�༚يɼґ౽�ิ՜ɼీࡔ�ੜྒྷɼघ௫�Ѱɼ
࿪ీ�ந୉ɼࠞם�૘ଢ࿢ɼ࿱ీ�ඔ࠭سʤ߶ �ʥɹ ԥශγ΢ΦϱηϓϫϱτΡΠ߶౵ָߏ ɼɻ�
ోᬔ�݃ҧʤ஦ �ʥɼຌؔ�ಲ࢞ʤ஦ �ʥɹ ԥශγ΢ΦϱηϓϫϱτΡΠ߶౵ָߏ෡଒஦ָߏʵ�

29T� �͹༵Δ͙͹ึਜ਼ٗढ़͹֋൅ـփָसͶΓΖ୉ؽ ���
੔᪡߶౵ָߏ�ళชـে෨ʁ�
੼ઔ�ཇ୉ɼԮ෨�৽ɼনᖔس߀�ɼਁ ీ�ਖқʤ߶ �ʥɼෳҬ�એߝɼࠞ ߶ʤߝ�ౣޔɼ޴�ཇ؝ �ʥɹ ੔᪡߶౵ָߏʵ�

30T� ళର؏଎༽෾ޭح͹ഀௗֳਜ਼Ϥωρφ͹֋൅� ���
઴ీ޻�ଢ࿗ʤ߶઒ �ʥɼԗ౽�Ѭɼന໨ۑ�ཁɼৌ஛�তଢ࿢ɼ஧੤�ྍɼీݬ�Վิɼনຌ�༙າʤ߶઒ �ʥ�
ʴธۂ޽ࢢ߶౵઒໵ָߏʵ�

31S� յ઄֪ࢢΝ༽͏ͪηϘέφϩ؏଎� ���
૥Ҷీ୉ָ߶౵ָӅ� ཀྵՌ෨ஏָൟʁתߧ�ఫඛɼੁຌܔ�ʤ߶ �ʥɹ ૥Ҷీ୉ָ߶౵ָӅʵ�

32T� ηϜʖφళର๮ԗںͶ͕͜Ζ௔৿੗ૠࡩ΃͹ேક� ���
γ΢Φϱη෨̏೧ళช௔৿੗ૠࡩൟʁ�
ઔ࡜�ᠵ୉ɼ༙ଞ�୕ਇɼ୉஝໼߄�ໂɼ߶ন�ཇೈࢢɼԥྍ�ࢃ੊ʤ߶ �ʥɹ �ʵߏ෾߶౵ָࠅཱིݟౣࣉࣝ

�

�

F⇌ ᶍᶞऒ⇌ Others 

33T� ϕϧϋνϨΤϞ͹࿯੗୪ͶؖͤΖ௒ࠬͳ࿯੗౦Ӫ͹੠ౕ޴৏Ͷ͜޴ͱ͹րྒྷҌ� ���
ఇ�͚ΔΔɼ٤ీ�ཀྵँʤ߶ �ʥɹ ਈރঃָӅ߶౵ָ෨ʵ�



ԸՈՈՄՇԄӹӹԶՃՆՁՇӸԷՀԵӹՅԑԟԢՎԣՉԙԏԣՃԣԌՆԢԩԂ

34T ਐۛ͵ોࡒͲࡠΖ͖ΞͪΞϕϧϋνϨΤϞ ��
ࣙષՌָ෨ళชൟʁ઴ ҃೭ɼ੶৏ ᚺ҃ʤ߶઒ �ʥɼঘ৿ಌ ฑʤ߶઒ �ʥɼీݬ ɼঘౣنܜ ʤ߶઒࠾ �ʥ
ʴਈۂ޽ཱིࢤރ߶౵઒໵ָߏʵ

35P ૌΊཱིͱࣞϕϧϋνϨΤϞ ��
ీࢃ ೭ɼଢీ࠾ ྦ಺ɼ٤ઔ Ό͏ɼ౽ઔ ಾ࠯ɼԠ໼ ਸيɼࢃ۾ ೖ࿪ɼᖄ୫ ߶՜ʤښ �ʥɼ
ݬ܂ ૷್࿗ɼྜྷݻ ও୉ɼࠦ౽ ଜɼਁీ ߶धʤ߀ �ʥɹ ੗໼߶౵ָߏʵ

36T ళช෕ٶͶ͕͜Ζ઄Εࢶ͹ࡒگͳ͢ͱ͹ཤ༽ ��
໎੶ཱིࢤళชՌָؙ੗͹༓͹ճΆ͢ͳ΍ָਫ਼෨ʁ
Ҭ޳ ஒ੘ɼཚ߻ Ոࡌʤ߶ �ʥɹ ฎ໎ཱིݟށ੶๼߶౵ָߏ ɼɻ஦ౣ ͞͞Θʤ߶઒ �ʥɹ ໎੶ۂ޽߶౵઒໵ָߏ ɼɻ
㟔ࢃ ઔރᏽɼ஦ߦ ௜ಕʤ߶ �ʥɹ ࿣ָߗӅ߶౵ָߏ ɼɻ୫ ࿪ຑʤ߶ �ʥɹ ໎੶໎ཱིࢤ੶ঐۂ߶౵ָߏ ɼɻ
ঘઔ ެཁʤ஦ �ʥɹ ೽ຑௌཱི೽ຑ஦ָߏʵ

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$ʱΝ༽͏ͪਭϟʖδʖ͹؏଎ ��
ඔΔ੗ڂݜରୄݩ �����9(5$ ൟʁ੶֠ ߶ʤل࡛ �ʥɹ ԯೆࢃ॑ൂཱིݟ߶౵ָߏ ɼɻ
ք໼ ༑಺ʤ߶ �ʥɹ ԥශཱིࢤԥශγ΢ΦϱηϓϫϱτΡΠ߶౵ָߏ ɼɻ୉໼ ஒٍʤ߶ �ʥɹ ຓා߶౵ָߏ ɼɻ
ঘྜྷ ߶႔ʤߵ �ʥɹ ԥශཱིࢤԥශγ΢ΦϱηϓϫϱτΡΠ߶౵ָߏ ɼɻ
஧ଞ Ոքʤ߶ �ʥɹ ԥශཱིࢤԥශγ΢ΦϱηϓϫϱτΡΠ߶౵ָߏ ɼɻ
নཁ ҂Խʤ߶ �ʥɹ ஞഀ୉ָ෡଒߶౵ָߏ ɼɻਁీ ಠਕʤ߶ �ʥɹ ຓා߶౵ָߏ ɼɻ
࿑ࢃ ੘Ѱʤ߶ �ʥɹ ʵߏԾؖ੤߶౵ָཱིݟ޳ࢃ



�
�

44T� ϗτϩάΤη͹୉ޭݰ͹ಝच੓͹ڂݜ� ���
۞Ցָߏ �����$ ൟʁஶཱི�ࢢ੔ʤ߶ �ʥɹ ୎߶౵ָߏ ɼɻໞ໨�ᗇฑʤ߶ �ʥɹ ք৕߶౵ָߏ ɼɻ�
ෳ౤�཰ਕʤ߶ �ʥɹ ੡ޭָӅ߶౵ָߏ ɼɻ੤ඎ�༑཮ʤ߶ �ʥɹ ԥශཱིࢤԥශγ΢ΦϱηϓϫϱτΡΠ߶౵ָߏ ɼɻ�
ຂ໼಼�࿉ʤ߶ �ʥɹ ௗ໼ݟ൩ీ߶౵ָߏ ɼɻએຌ໨�ྲلʤ߶ �ʥɹ ਈ಺ઔཱིݟԥශྚίٲ߶౵ָߏ ɼɻ�
ਈރ�जࢢʤ߶ �ʥɹ ঃָࢢӅ߶౵ָߏ ɼɻ੬౽�ඔԽʤ߶઒ �ʥɹ ໎੶ۂ޽߶౵઒໵ָߏ ɼɻ�
߶ଞ�ӱඔʤࢦ �ʥɹ ౨ښ౐ཱི৿ॕࢃ਩߶౵ָߏ ɼɻ௿ݡ�༑Ѱʤ߶ �ʥɹ ߏચঃָԄ߶౵ָܛ ɼɻ�
஦ࢃ�ദيʤ߶ �ʥɹ ੔৕߶౵ָߏʵ�

45T� ϘΪηη࠴ %3͹଎ޭ؏଎� ���
෥ࢢ߶౵ָߏళชـে෨ʁ�
߶�ґྍɼൂඎ�Մ཮಺ʤࢃ؛ �ʥɼݡآ�धɼీރ�୉يʤ߶ �ʥɹ ฎཱིݟށ෥ࢢ߶౵ָߏʵ�

46T� ϓϪΠ੗ (4�3HJ ͹ � ৯଎ޭ؏଎� ���
໼஦�྇ଢɼీౣܕ�ɼҬ৏�ٍࣥʤ߶ �ʥɹ ৿ౣָԄ߶౵ָߏʵ�

47S� ϓϪΠ੗ (9�/DF ͹ڌ୉఼ࠉ͹؏଎� ���
ґ౽�༖ᣨɼઔ޳�੪ཁʤ߶ �ʥɹ ৿ౣָԄ߶౵ָߏʵ�

48T� ηϜʖφ๮ԗںΝ༽͏ͪৱรޭ੗͹մੵ� ���
ஏָ෨รޭ੗ൟʁߧઔ�ཇ޴ɼҬ৏�ᣨۤɼӑེ�ࣄਫ਼ɼీ஦�ొधʤ߶ �ʥɹ ѬஎཱིݟҲٸ߶౵ָߏʵ�

49T� ϕϪΠυη੗஄ৱ͹؏଎ͳմੵ� ���
�ߏ๼߶౵ָ࡜ٸཱིݟ࡜ٸ Ռָ෨݆ൟʁࠦ౽�ޭ༑ɼਪਭ�҃೯ղʤ߶ �ʥɹ �ʵߏ๼߶౵ָ࡜ٸཱིݟ࡜ٸ

50T� φϠΦβκϱΝ༽͏ͪ௔৿੗͹Նޭࢻଡ৯ࡳ଀υʖν͖ΔಚΔΗΖࡱߡ� ���
۞Ցָߏ �����% ൟʁోว�່ଢʤ���� ೧ଖʥɹ ߏઍୈ್՜߶౵ָݟ৕ٸ ɼɻ�
߶஦�ऴਖʤࢃ �ʥɹ ӭޭָԄ߶౵ָߏ ɼɻ෎ᖔ�Մ೭ծʤ߶ �ʥɹ ੪ਁ߄ཱིݟ઴߶౵ָߏ ɼɻ�
ௗ୫ઔ�थҲʤ஦౵ �ʥɹ քཇ஦౵گүָߏ ɼɻླ�޹ࢀਇʤ߶ �ʥɹ പඨָ߻Ԅ߶౵ָߏ ɼɻ�
Ӥड़ܛ࠾�ʤ߶઒ �ʥɹ ໎੶ۂ޽߶౵઒໵ָߏ ɼɻࢃ୫�߸ྦʤ߶઒ �ʥɹ ෳౣۂ޽߶౵઒໵ָߏ ɼɻ�
ฤࢃ�଻ծʤ߶ �ʥɹ ຓා߶౵ָߏ ɼɻࢀӞ�ΉͨΔʤ߶ �ʥɹ ௗ໼ݟਣ๜್ཁ߶౵ָߏ ɼɻ�
ঘྜྷ�એࢢܛʤ߶ �ʥɹ ෍࢞ݡ߶౵ָߏ ɼɻธ೴�୉ᠵʤ߶ �ʥɹ ҈ీָԄ߶౵ָߏʵ�

51T� �෾ޭ؏଎Ͷ͕͜Ζࢆ੗͹ఁ෾߅
৿͢͏ึౕکਜ਼๏๑Ν༽͏ͪηϘέφϩܗ͹؏଎దڂݜ� ���

ళช෨ʁ෍ీ�ྍղɼ੃�؂ݬɼੁଞ�༑ਫ਼ࢢʤ߶ �ʥɼҬ৏�༛ɼ޳ߒ�ਇ༟ඔɼঘ૖�ᴶՑɼঘચ�ᠵѬɼ�
ᓐҬ�༑ٍɼࠦʓ໨�݊ਕɼ࣋ݬ�௜سɼ஦ࠞ�ཇٍɼ྅ഇ�݊يʤ߶ �ʥɹ ઔཱིࢤ޳߶౵ָߏʵ�

52T� ࿯੗য়੗Ӥ0��͹ܙ੔઴͹߅੗͹੓࣯Ν୵Ζ� ���
ԥශཱིࢤԥශγ΢ΦϱηϓϫϱτΡΠ߶౵ָߏʀ෡଒஦ָߏ�ళช෨ʁ�
Ṧో�෫ձɼ࿮ీ�౐ٍʤ߶ �ʥɹ ԥශཱིࢤԥශγ΢ΦϱηϓϫϱτΡΠ߶౵ָߏ ɼɻ�
੪໨߃�ਫ਼ʤ஦ �ʥɼຌؔ�ಲ࢞ʤ஦ �ʥɹ ԥශཱིࢤԥශγ΢ΦϱηϓϫϱτΡΠ߶౵ָߏ෡଒஦ָߏʵ�

�

I⇌ ⇌˖ࡉ Nebulae 

53T� ΍͢΍ଢཇ͗੗͹౐Ͳ࿯੗য়੗ӤͶ͵ͮͪΔ� �
ʛૌ੔͖ΔݡΖ࿯੗য়੗Ӥ͹ܙয়Ͷͯ͏ͱʛ� ���

΍͢ళ �����1HEXORXV ൟʁ�
ՅծԲ�ྔʤ߶ �ʥɹ ॎ୫گүָԄປ௃߶౵ָߏ ɼɻ኏஦�ͤΊΗʤ߶ �ʥɹ ๼քಕՌָ୉ָ߶౵ָߏ ɼɻ�
໨Ծ�࿪૙ʤ߶ �ʥɹ ੶ઔཱིݟঘন߶౵ָߏ ɼɻએຌ໨�ྲلʤ߶ �ʥɹ ਈ಺ઔཱིݟԥශྚίٲ߶౵ָߏʵ�



ԸՈՈՄՇԄӹӹԶՃՆՁՇӸԷՀԵӹՅԑԟԢՎԣՉԙԏԣՃԣԌՆԢԩԂ

54T ࿯੗য়੗Ӥ͹ηϘέφϩ͹ҩ͏Ͷͯ͏ͱ ��
⅕ଞ ੡ۯɼྵ໨ ྡྷʤ߶ �ʥɹ Ἔ৕ౖཱིݟӞ୊ࢀ߶౵ָߏʵ

55T ܚ޳͹ߏָ ��FP۸઄๮ԗںͲ͹੗Ӥ͹ηϘέφϩखಚͳͨ͹੔Վ ��
৿୫ ᡪ༲ɼ౨ ุ೭՘ɼೈᑏ ਌ɼԥࢃ ೖࢢࡌɼᤷ஦ ҂Խɼਁ ਺ঞɼӞઔ ྉ୉ʤ஦ �ʥ
ʴฎཱིݟށ୉ָ෡଒஦ָߏʵ

J Ӑ̓Ღʽচේ Galaxies / Cosmology

56T Ν༽͏ͪਭોںుഀ๮ԗࡠࣙ ��FP͹؏଎ ��
ࣙષՌָ෨ళชൟʁ୰ݬ ༺ɼ޴Ҭ ৶ଢ࿗ɼ٤ন চٍʤ߶ �ʥɼฑీ ඔۯɼ੤ଞ ༚ࡌɼٸԾ ᗇଢ࿢ʤ߶ �ʥ
ʴښ౐ཱིࢤຉઔ߶౵ָߏʵ

57P ஦੓ਭો ��FPતΝ༽͏ͪ۞Ցܧ͹յ఺ۄત͹ࡠ੔ ��
Ռָڂݜ෨ ෼ཀྵ਼ָൟ ళชൟ ుഀൟʁ
ਁ ༖౉ɼࣴీ ॡԽɼۖᖔ ૳Ҳ࿗ɼీ؛ ྉࢦ࿢ʤ߶ �ʥɹ ౨ښ౐ཱིՌָٗढ़߶౵ָߏʵ

58T 3\WKRQ Ν༽͏ͪ1*& ���� ͹۞Ցյ఺ӣಊ͹մੵ , ��
૮ଲ࿨ʀӋந࿨ϕϫζΥέφʁ୎ీ քཀྵɼҬ৏ ྰɼቒ ࣗଳɼ৿ք ᓆཤɼௗ୫ઔ ਕɼ஦୫م ୉ஏɼ
ඎీ ེ౉ɼҬ৏ ౉ᠵʤ߶ ��ʴ໌ݻԲ୉ָگүָ෨෡଒߶౵ָߏʵ

59T +Ѝౕکͳώϩζൔܚർ͖Δ୵Ζ۞Ց਒Կ ��
΍͢ళ �����(YDOD[ ൟʁ
࡜࣋ ᰞଢʤ߶ �ʥɹ ߏธ୉ָ෡અ߶౵ָཻٳ ɼɻࢃ୫ ߸ྦʤ߶઒ �ʥɹ ෳౣۂ޽߶౵઒໵ָߏ ɼɻ
ঘྜྷ ҏजʤ஦౵ �ʥɹ ౨ښ౐ཱི࡫रؙ஦౵گүָߏ ɼɻᚺೃ ෫࿪ʤ߶ �ʥɹ ୉ࡗැཱིళԨ࣋߶౵ָߏʵ

60T V6)5 ͳۜ଒ྖ͖Δ୵Ζ۞Ց͹Կָ਒Կ ��
΍͢ళ �����$1'520(7$/ ൟʁ༙ծ એਚʤ߶ �ʥɹ ߏཨӵ࿪߶౵ָࢃ ɼɻݬ܂ Ꮶ࢞࿗ʤ߶ �ʥɹ ෤଄߶౵ָߏ ɼɻ
ࠦ౽ ߶๮ʤس �૮౲ʥɹ ॶ଒͵͢ ɼɻ઴ీ ེ౉ʤ߶઒ �ʥɹ ௣ۂ޽ࢃ߶౵઒໵ָߏʵ

61T ϕϧϱέժ଀͖Δ୵ΖॵغӋநͶ͕͜ΖέΥʖγʖ͹Φϋϩάʖݱ ��
ઔࡋ ँᒂʤ߶ �ʥɹ ჭཁ߶౵ָߏʵ

62T ۢ෾͠Ηͪ྘Ү͟ͳ͹ύρϔϩఈ਼଎ఈͶΓΖ
Ӌந͹ඉ౵๏੓͹ৄ໎Ͷͪ͜޴৿ͪ͵Πϕϫʖο ��

ϓΡΰϫΠ ϑέφϩྀഇʤ߶ �ʥɹ रಕ߶౵ָߏʵ

63T ଡӋநڂݜ ʷพӋநͶҢΖ͞ͳ͹Ն೵੓Ͷͯ͏ͱʷ ��
WHDP�বຌʁ
বీ ߶ʤࡌ݃ �ʥɼ܂ຌ ஒ࡛ʤ߶ �ʥɹ ਈ಺ઔཱིݟԥਤծ߶౵ָߏʵ


