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Abstract

Nayoro Observatory is a public observatory promoting survey and follow-up observations of aster-

oids. An introduction of education and outreach activities toward spaceguard at the observatory is

presented.
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1 ͳΑΖཱࢢఱจͱখ

1.1 ͳΑΖཱࢢఱจͷհ

ͳΑΖཱࢢఱจਓ̏ޱສਓͷւಓ໊ࢢدʹ͋

Δެ։ఱจͰʮ͖ͨ͢Δʯͱ͍͏ѪশͰ͠·Ε

͍ͯΔʢਤ 1ʣɻશࢦ۶ࠃͷॆ࣮ͨ͠؍ଌڥΛތΓɺ

னΛΘͣ؍ձʹ༻͍ͯ͠Δ 50 cm ࣹԕ

ʢѪশɿ͖ͨͯΒ͢/KitaterasuʣΛओ࣠ͱͯ͠ɺ৽ڸ

ఱମࡧϑΥϩʔΞοϓ؍ଌʹ༻͍ͯ͠Δ 40 cm

ϛʔυʢѪশɿඒྷ/Meiliʣ 40 cmΧʔϘϯڸ

ࣹԕڸʢѪশɿඒΒ/ChuraʣͳͲ༷ʑͳԕڸΛඋ

͍͑ͯΔʢ2-2અࢀরʣɻ·ͨɺશࠃͰ̏൪ʹେ͖ͳ

ւಓେֶͭ࣋Λܘޱ 1.6 m ϐϦΧʢPirkaʣԕڸ

ઃஔ͞Ε͍ͯͯɺ؍ଌΛத৺ͱͨ͠େֶॴ༗

ԕڸͳΒͰͷ๛ͳ؍ଌؒ࣌Λ͔ͨ͠׆ϢχʔΫͳ

ʹձ؍Γɺۚʢिʣͷʹ͓ͯͬߦଌΛ؍

ͤڙΒΕ͍ͯΔɻఱจʹఱମ؍ଌઃඋͷ΄͔ʹ

ϓϥωλϦϜԻָϥΠϒ͕Ͱ͖ΔԻ͕ثػڹඋ

͑ΒΕ͍ͯͯʮ͍ͭདྷͯɺಶָ͍ͬͯͯ͠ΊΔʯ

ެ։ఱจͱͯؒ͠ 1ສਓΛ͑Δདྷऀ͕͋Δɻ

1.2 খͱͷؔΘΓ

ͳΑΖཱࢢఱจͱখͱͷؔΘΓ͘ݹɺલ

ͷݪఱจ·ͰΔʢද̍ʣɻ2010ͷ։ॳ͔Β

খ؍ଌΛੵۃతʹਪਐ͓ͯ͠Γɺॴԑਂ͍ʢද

̎ʣɻࢢد໊ݩͷখֶੜʹΑΔʮখൃݟϓϩδΣ

ΫτʯΛ։ͨ࢝͠ͷ 2011ͰɺͦΕҎདྷຖ։࠵

ਤ 1: ͳΑΖཱࢢఱจʢѪশɿ͖ͨ͢Δʣ

͍ͯ͠Δʢ2ষࢀরʣɻ2016 3݄ʹʢւಓେֶ

ෟଐఱจͱ࿈ͯ͠ܞʣখηϯλʔʢMPCʣͷఱ

จίʔυΛऔಘ͠ɺখ؍ଌͷମ੍ΛڧԽͭͭ͠

͋Δɻಉ 6݄ʹΞδΞଠฏ༸Ҭখ؍ଌωο

τϫʔΫʢAPAONʣʹࢀՃ͠ɺٿۙఱମʢNEO:

Near Earth Objectʣͷ؍ଌʹ͓͍ͯҰͷߩ

Δɻ͍ͯ͠ࢦΛݙ

1.3 εϖʔεΨʔυͷී׆ٴಈʹ͚ͯ

NEOͷൃݟɺিಥճආͷڀݚͳͲఱମͷٿিಥ

Λѻ͏׆ಈʮεϖʔεΨʔυʢ·ͨϓϥωλϦʔɾ

σΟϑΣϯεʣʯͱݺΕɺ1990͔Βຊ֨తʹ࢝

·ͬͨ [1]ɻ؍ଌٕज़ͷ্༷ʑͳ؍ଌϓϩδΣΫτ

ͷਪਐʹΑͬͯɺࡏݱ 1ສݸΛ͑ΔNEO͕ൃ͞ݟΕ
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ද 1: ͳΑΖཱࢢఱจͷԊֵʢখͱͷؔΘΓʣ

1973  12 ݄ ΑΔʣʹࢯल༤ݪɾނఱจ։ʢݪઃࢲ
1992  09 ݄ ࢝ఱจӡ༻։ݪཱࢢد໊
1993  09 ݄ খʮKiharaʢݪʣʯ໋໊͕͞ΕΔ
2001  08 ݄ খʮSanoʢࠤʣʯ໋໊͕͞ΕΔ
2005  10 ݄ ৽ఱจʢݱͳΑΖཱࢢఱจʣܭըൃ
2005  10 ݄ খʮNayoroʢ໊دʣʯ໋໊͕͞ΕΔ
2005  12 ݄ ւಓେֶͱͷ૬ڠྗڠޓఆ
2006  03 ݄ ɾ෩࿈ொ߹ซࢢد໊
2010  04 ݄ ͳΑΖཱࢢఱจΦʔϓϯ
2011  04 ݄ େ 1.6m ϐϦΧԕڸӡ༻։࢝
2011  10 ݄ খֶੜʹΑΔখൃݟϓϩδΣΫτΛ։࢝
2014  02 ݄ ఆڠఱจੴ֞ౡఱจͱͷަྲཱྀࠃ
2015  07 ݄ ཱࢢఱจՊֶڭҭؗͱͷަྲྀڠఆ
2016  03 ݄ MPC Observatory Code (=Q33) Λऔಘ

(Nayoro Observatory, Hokkaido University)
2016  06 ݄ ΞδΞଠฏ༸Ҭখ؍ଌωοτϫʔΫ

(APAON) Ճࢀʹ

ද 2: ʮͳΑΖʯʹॴԑͷ͋Δখ
(4795) Kihara (16463) Nayoro

(5915) Yoshihiro (16507) Fuuren

(8660) Sano (16466) Piyashiriyama

͍ͯΔɻٿিಥʹΑͬͯਓྨଘଓʹக໋తͳӨڹΛ

ܘNEOʢ͢΅ٴ 1 kmҎ্ʣਪఆଘࡏͷ 90%΄

Ͳൃ͞ݟΕ͍ͯΔҰํɺࠃɾࢢϨϕϧͰඃΛٴ΅

͢ NEOͷൃׂݟ߹ɺͦΕͧΕ 10%ɾ%ఔͱ

ͱ͞ΕΔٸͷਐల͕ޙࠓ [2]ɻνΣϦϟϏϯεΫࣄ

αΠζʢܘ 20 mҎԼʣʹͯͬࢸਪఆ͢ΒࠔͰ͋

Γɺࡁ༺ΈେܕਓӴͱ͍ͬͨӉΰϛʢεϖʔ

εσϒϦʣͷམԼܰࢹͰ͖ͳ͍ੑݥةΛؚΜͰ͍Δɻ

͔͠͠ɺ͜ΕΒͷࡂϦεΫଟ͘ͷ NEOΛൃ

Δ͜ͱͰɺඃ͢ࢹҐஔΛ֬ఆɾࡏಓɾଘيɺ͠ݟ

Λ༧ଌɾܰݮର͢ࡦΔ͜ͱෆՄͰͳ͍ɻ͙

ຽͱઐՈͱ͕εϖʔεΨʔυఱࢢͱͯ͠ɺࡂ͖

ମͷٿিಥʹ͍ͭͯͷਖ਼͍͠ใΛڞ༗͠ɺର͠

͍ͯ͘͜ͱ͕ॏཁͰ͋Δɻ͜ͷΑ͏ͳεϖʔεΨʔυ

ͷී׆ٴಈʹ͓͚ΔઌۦతͳऔΓΈͱͯ͠ɺຊε

ϖʔεΨʔυڠձओ࠵ͷʮεϖʔεΨʔυ୳ఁஂʯ

֤छγϯϙδϜ͕͋Δ [3]ɻ·ͨɺQueenʢΠΪϦε

ͷϩοΫόϯυʣͷΪλϦετͰ͋ΓఱจֶऀͰ͋

ΔBrian MayʢϒϥΠΞϯɾϝΠʣࢯΒΛத৺ ʢʹ1908

ͷπϯάʔεΧࣄ͕͖ͨىʹҼΜͰʣʮAsteroid

Dayʢখͷʣ∗ʯ͕ 6݄ 30ʹઃఆ͞Εɺ2014

Ҏ߱খεϖʔεΨʔυʹ͍ͭͯ͑ߟΔΠϕϯ

τ͕ੈք֤Ͱల։͞Ε࢝Ί͍ͯΔɻ

ͳΑΖཱࢢఱจʹ͓͍ͯεϖʔεΨʔυͷීٴ

ϓݟΔʮখൃ͍ͯ͠ࢪ༩͘͢ɺຖ࣮دʹಈ׆

ϩδΣΫτʯʹ৽ͨʹεϖʔεΨʔυͷཁૉΛऔΓೖ

ΕΔ͜ͱͰɺӉ͔ΒͷࡂϦεΫίϛϡχέʔγϣ

∗https://asteroidday.org

ϯͷͱͯ͠ͷ৽͍ࣾ͠ձతՁʢࢢຽͷ҆৺ɾ҆શ

࣍Δɻ͍ͯ͑ߟಈʣΛੜ͍͖͍ͯͨ͠ͱ׆Δ͕ܨʹ

ষͰʮখൃݟϓϩδΣΫτʯʹ͍ͭͯհ͢Δɻ

2 খൃݟϓϩδΣΫτ

2.1 झࢫ

ͳΑΖཱࢢఱจͰ 2011ΑΓຖʮখֶੜʹ

ΑΔখൃݟϓϩδΣΫτʯΛ࣮͍ͯ͠ࢪΔɻ͜Ε

ఱମൃऀݟͱͯ͠࠷एͰ͋Δখֶੜʹ৽ఱମ

ͷൃݟͱ͍͏وॏͳମݧΛ௨͡ɺఱจͷڵຯؔ

৺ΛΑΓ͘ڧͬͯΒ͏ͱ͍͏झࢫͷͱ࢝·ͬͨɻ

2.2 ϓϩδΣΫτͷߏɾུ֓

͜ͷઅͰϓϩδΣΫτͷߏɾུ֓ʹ͍ͭͯड़

Δɻ2011͔Β 2016·Ͱʢ߹ܭ 6ճʣͷ։࣮࠵

ද 3ʹ·ͱΊͨɻ

(1) ظ࣌ࢪ࣮ ͪΖظ࣌ఱͷྑ͍ظ࣌ࢪ࣮

Μͷ͜ͱɺର͕খֶੜͰ͋Δ͜ͱ͔Β؍ଌऴྃ

͘ͳΒͳ͍͜ͱॏཁͳ݅Ͱ͋ΔɻՆ͕ࠁ࣌

ࠁ࣌ͷബ໌ऴྃدͷ໊ظ࣌ࢸ ͳʹۙ࣌͘22

ΔɻఱจൟظͷରԠ͍͜͠ͱ͔Βɺ࣮ࢪ

ຖظ࣌ 9݄Լ०͔Β 11݄ͷؒͰ 8΄ͲΛ

ઃఆ͍ͯ͠Δɻ

(2) ืूର ຊϓϩδΣΫτ໊ࢢدͷখֶߍ௨

͏ 5ੜɺ6ੜΛରͱ͍ͯ͠ΔɻՆٳΈऴྃ

ݶΛ௨ͯ͡ืूʢ্ߍখֶ֤ʹޙ 8໊ʣΛ͍ߦɺ

ͯʹΛ͑ΔԠื͕͋ͬͨ߹நબݶ্ 8໊Λ

બΜͰ͍Δɻ

ਤ 2: ؍ࡧଌʹ༻͍Δԕڸͷઆ໌

(3) ΦϦΤϯςʔγϣϯ খͷ֓ཁϓϩδΣΫτ

ͷ۩ମతͳਐΊํɺԕٴڸͼΧϝϥૢ࡞ɺఱମ



ද 3: খൃݟϓϩδΣΫτͷ։࣮࠵
։࠵ Ճਓࢀ ଌ؍ ଌྖҬ؍ ڸԕ༺ උߟ

2011 7໊ 6 24ྖҬ ͖ͨͯΒ͢

2012 8໊ 4 36ྖҬ ඒΒ ϑΥʔΧεมԽͷվળ

2013 3໊ 4 35ྖҬ ඒΒ

2014 6໊ 4 64ྖҬ ϐϦΧ

2015 6໊ 5 108ྖҬ ඒΒ& ඒྷ

2016 8໊ 5 18ྖҬ ඒΒ ઐ༻ιϑ τΣΞΛಋೖ

ͷݕग़ํ๏ͳͲΛઆ໌͢Δʢਤ 2ʣɻޙࠓ͜ͷ

ΦϦΤϯςʔγϣϯʹ͓͍ͯεϖʔεΨʔυ׆

ಈͷॏཁੑʹ͍ͭͯհ͍ͯ͘͠ɻ

(4) ԕڸͱ؍ଌஔ ؍ࡧଌʹ༻͍Δԕڸࢼ

Γฦ͠ɺ50܁Λޡࡨߦ cm͖ͨͯΒ͢ԕڸ

ւಓେֶͷ 1.6 mϐϦΧԕڸͳͲΛ༻͍Δ͜ͱ

͕͋ͬͨɺ͜͜ओʹ 40 cmඒΒԕڸͱ

SBIG STL-1001EͷΈ߹ΘͤͰࡧΛ͍ͯ͠Δ

ʢද 4ʣɻඒΒԕڸͷڸΧʔϘϯૉࡐʢۚଐ

ʹൺͯு͕খ͍͞ʣͰͰ͖͓ͯΓɺԹ

มԽʹΑΔ݁૾ҐஔͷͣΕ͕ൺֱతখ͍͞ͱ͍͏

ಛ͕͋Δɻ

ද 4: ৽ఱମαʔϕΠ༻ԕڸॾݩ

ඒΒԕڸ Chura telescope

ܘޱ 400 mm (f=4,000 mm, f/10)

ܥֶޫ ϦονʔɾΫϨνΞϯࣜ

য ΧηάϨϯ

ಓّ TAKAHASHI EM-500

Χϝϥ SBIG STL-1001Eʢ1k × 1k ϐΫηϧʣ

֯ࢹ 21.2 × 21.2 ֯ʢ1.2ඵ֯/ϐΫηϧʣ

ϑΟϧλʔ Johnson/Cousins B, V, Rc

ओͳ༻్ ϓϩδΣΫτݟձɺখൃ؍

ඒྷԕڸ Meili telescope

ܘޱ 406.4 mm (f=4,064 mm, f/10)

ܥֶޫ ϛʔυ ACFޫֶܥ

য ΧηάϨϯ

ಓّ MEADE LX200ʢϑΥʔΫࣜʣ

Χϝϥ SBIG STL-1001Eʢ1k × 1k ϐΫηϧʣ

֯ࢹ 20.9 × 20.9 ֯ʢ1.2ඵ֯/ϐΫηϧʣ

ϑΟϧλʔ IDAS B, V, R

ओͳ༻్ ৽؍ࡧଌɺؑը૾ࡱӨ

(5) খͷํࡧ๏ ͱ࡞ͷૢڸՃऀࣗΒ͕ԕࢀ

CCDΧϝϥʹΑΔࡱӨΛ͍ߦɺऔಘͨ͠ը૾Λ

εςϥΠϝʔδʹऔΓࠐΜͰϨϕϧௐసͳ

ͲΛޙͨͬߦɺϒϦϯΫ๏ʹΑͬͯҠಈఱମΛ୳͢

ʢਤ 3ʣɻ໊دͰ৽݄ظͰ͋Ε 3΄Ͳͷ࿐ޫ

Ͱ 18͔Β 19ͷఱମΛݕग़ՄʢS/N ∼ 3ʣ

Ͱ͋ΓɺطͷখΛଟ͘ݕग़͢Δ͜ͱ͕Ͱ

͖͍ͯΔɻ·ͨɺ2016͔ΒຊεϖʔεΨʔ

υڠձΑΓఏ͍͍ͨͩͨͯ͠ڙʮখ୳ࠪιϑ

τΣΞʢຊӉϑΥʔϥϜʣʯΛಋೖͨ͜͠

ͱʹΑΓɺޮ͕ۀ࡞Խ͞Εਫ਼૿ͨ͠ɻ

ਤ 3: ࢠͷ༷ࡧՃऀʢখֶੜʣʹΑΔখࢀ

(6) मྃࣜ શͯͷ؍ଌఔ͕ऴྃͨ͠Βमྃূͷत

༩ՌൃදΛ͏ߦɻࢀՃऀશһʹमྃূࡧ

ͷը૾Λଃఄ͠ຊϓϩδΣΫτमྃͱͳΔɻ࣌

(7) Ռ 2011͔Β 2016·Ͱܭ 6ճ࣮ͨ͠ࢪຊ

ϓϩδΣΫτ͕ͩɺ೦ͳ͕Βখʢ৽ఱମʣ

ͷൃݟʹ͍ͯͬࢸͳ͍ɻޙࠓຊϓϩδΣΫτ

ʹεϖʔεΨʔυ׆ಈͱ͍͏৽ͨͳඪΛՃ͑ɺ

ఱจͷ͞ΒͳΔڵຯؔ৺Λͯͬ࣋Β͑Δ

Α͏ͳۀࣄʹ͍ͨ͠ͱ͍ͯ͑ߟΔɻ

3 ·ͱΊͱޙࠓͷల

ͳΑΖཱࢢఱจ 2010ͷ։ॳ͔Βখ

ଌΛਪਐ͍ͯ͠Δɻ2011͔ΒຖʮখֶੜʹΑΔ؍



খൃݟϓϩδΣΫτʯΛ࣮͓ͯ͠ࢪΓɺখͷ

حՃऀͷӉͷࢀͳ͍ͷͷɺ͍ͯͬࢸʹݟൃ

৺Λᔻཆͤ͞ଠཅܥՊֶఱจ؍ଌͷཧղΛਂΊ͖ͯ

ͨɻޙࠓɺNEOεϖʔεΨʔυʹ͍ͭͯͷཧղΛ

ਂΊΒΕΔϓϩδΣΫτͱల։͍͖͍ͯͨ͠ɻ͞Β

ଌ؍ɺNEOͷϑΥϩʔΞοϓ͍͓ͯʹڀݚଌ؍ʹ

Λਪਐͤ͞ɺيಓܾఆਫ਼ͷ্ΛਤΔͳͲεϖʔε

Ψʔυ׆ಈʹ͍͖͍ͨͯ͠ݙߩͱ͍ͯ͑ߟΔɻ
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