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SUNRISE ÀÕiŢǉǺǝǷȗǯȄǝȕǈǧȒȘȂƯ	�
ǄǆǗ�ŁƷǂưƽSŖ'LȂȔǮǟǦǹǃƥNASAǈLong 
Duration Balloon (LDB)Ǜ�ƪƥǯǞǟȘǸȕ ESRANGE
Ʈǖ^ęÆ�ðǛŠĉƶƻǘiŢǃƩǘƦƵǙǎǃ 2009
zǄ 2013zǈț{ŠĉiŢǛĒƿƽƦF� 1m(ƧǊǈǃƨ
Ĕ¨ǉ 50cm)ǈ%c®ŅŏǛ�ĵƷ(R 1)ƥţ{ȜȝƤȜȟ
km ǛúȚŀŒƮƳǂŠĉƹǘƵǄǃƥV�ǃǉ�GČǆ
ý]ą(ÅŐ300-400 nm)ĝËǄ^ÀǔǖƱǈÏƪţğ!
{ȗţø{%cĝËǛ 24©ŒĿă 5¦Œ��ǃưǘƦ 
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�sǃıƵǘ8áÔĭǈéYǛËhƹǘǇǉƥǲȘȆȕ7·Ǉţƪ�{Ǜ�ǀĸİ]ąWǈǯȄǦǹȒ

ąǛømǇ�%,%ĝËƹǘ�ĚƯƩǘƦƼƵǃƥ2022zǇġÜƹǘȜ{ãǈŠĉiŢ SUNRISE-3Ǉ
MƳǂƥĸİ]ąǈ�%,%ĖćSCIP (ǯǤǶȂ, ƄƜƖƙƒƚƎťŵƑƙƗƕƗƚƘƑƎƙƒƌťźƖƏƙƊƙƎƍťƚƘƎƌƛƙƗƁƗƔƊƙƒƕƛƎƙŧǛ¦
±ǈǧȒȘȂǛ	�ǇǯȄǝȕȗǺǝǷǄǈSŖ?3ǃőÞƷǂƪǘƦSUNRISE�ĵǈ1m®ŅŏǄĀǏ
KǚƻǘƵǄǃƥ0.2 íĞǈğ!{(ƧǊǈǃƨǄLƸ)ȗ10 íǈ©Œ,ğČǃ 0.03%(1Ƣ)ǈ�%Ëh�{
Ǜń�ƹǘƵǄƯǃưǘƦ%ÕƮǖ�sǛĿăáǇǢǾȘǃưǘK I Dą 770 nmxǄCa IIą 850 nmx
ǈ 2ÅŐWǛL©ǇĝËƹǘƵǄƯÓ�ǃƩǗƥƵǙǇǕǗƥ3½#áǆéYȗĽ{¹ľǛ�ǘƵǄƯǃư
ǘ(" 2)ƦSCIPǈX±�ºǛĕ 1Ǉƥ%cȗ¹ľȓǝǜǞǹǛ" 3ǇëƹƦ 
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ƄŵźƁ Ǜ¹�ƹǘ%cübǓ%cübǛ��ƹǘȅȒǴȗȆǞȕǹƥŵŸƃƁ ǫȕǺǝǶǵǿǽȒƮǖǆǘ%
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" 3: (5) SCIPà�/ĒO�ĐîíïýÈ940 mm x 500 mm x 340 mmà�%ß�mÑêéÈ(�) SUNRISE-3õđ
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(R 6)ƦÅŐµOĳ¼¹ǉ CLASP ȔǨǶǹ
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�ƷƽǎǎOĳĽ{Ǜ�ƴǘ(4.8 í/OĳƮ
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ƻƥL¯�ČǛiĤƹǘ¼ČĦŢǛi¥Ʒǂưƽ(R 7v)ƦE-unit Bread-Board Modelǃǈ�Čĥ�Ư
fƷƥ�hǈL¯�ČƯiÔƶǙǂƪǘƵǄǛèĨǃưƽ (R 7	, J)Ʀť ƹǃǇ E-unitȁȐǝǹȊǸȒ
ƯǯȄǝȕƮǖ�ĂƶǙǂƭǗƥÔUāKĦŢǛi¥	ǃƩǘƦǯǤȋȕȇȐȘ¼¹ǉ SCIPǕǗ�Çǈ%
cùǇĀǏķǐ�ĚƯƩǘƽǑƥ2020 z 11 Ǉ�Ĳ§ƲǺǝǷǌĶĻƹǘƦOĳÅŐµš8¼¹ǉƥ
L¯�ČǄ E-unitǇǕǘ¼�Ü!*Ö¼ČǛèĨ�ƥ%cȎǼǶǹǇĀǏķǐƦ 
 

 ť ť ť ť    
" 7: (5)#h,G�ßÛ1I�à�T~�àP.È(�)øóĉđĆčēROá!�V�NÌçà�L��àhØ
�ÍèÌç�:ÞÏ��ÒÛÊéÐÝìb�È (�)!�V�NÝĂčîýñćčÜ�)�ìb�È 
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ƄƆſƃźƄŷ ÀÕiŢǈ
��¼œǉǺǝǷȗȆǶǦǯȂȐȕǦ`ŕùçï�ŦžƁƄŧǃƩǘƦ®ŅŏňǄǄǒǇƥ

ĝËĖćǇ%Ǜ,Ŋƹǘ źƕƊƐƎť ƄƛƊƋƒƔƒƟƊƛƒƗƖť ƊƖƍť ŽƒƐƑƛť ŶƒƚƛƙƒƋƜƛƒƗƖŦźƄŽƒŶŧƥBǋý]ą�%ĝËĖć

ƄƜƖƙƒƚƎťƆƔƛƙƊƝƒƗƔƎƛťƄƘƎƌƛƙƗƘƗƔƊƙƒƕƎƛƎƙťƊƖƍťźƕƊƐƎƙťŦƄƆƄźŧǛ��ƷǂƪǘƦǯȄǝȕȗǜȕǴȒǭǜ_�ÒÖ

cçï�ŦźŴŴŧǉ�%�!ĖćƅƜƖƊƋƔƎťžƊƐƖƎƛƗƐƙƊƘƑťŦƅƜžƊƐŧǛ��ƷǂƪǘƦ�Ģŭ¼œǄ¦±Ǉ4Ƭƥ

!eh;ĖćŵƗƙƙƎƔƊƛƒƗƖťƛƙƊƌƓƒƖƐťƊƖƍťƈƊƝƎƏƙƗƖƛťƄƎƖƚƒƖƐťŦŵƈƄŧǛ��ƹǘǺǝǷȗǤȘȄȕȅǝȌȘ`ŕ
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ǯǛǒǄǇőÞǛŁǑǂƪǘƦť

ƄƆſƃźƄŷũŮ ÀÕiŢǈŠĉĝËǛƥ�.ƥŭūŭŬ z ű ǄƷǂƪƽƯƥŭūŭŭ z ű Ǉ[ªƷƽƦǯȄǝ

ȕȗǺǝǷǃƄƗƔƊƙťƀƙƋƒƛƎƙĔ¨óǈƽǑőÞǇ¢Ȗǈł|ƯƩƿƽƵǄƯ@PǃƩǘƦ\č�ĸǈȁȐǝ

ǹƯ�ŝǈƽǑȁȐǝǹǛ ŬzłǖƻŭūŭŭzǇƹǘƦŬzłǖƻƽƵǄǃƥǺǝǷǃǈV�ĦŢǇ<,©Œ

Ǜ2ƲŦŭūŭŬz\�ŔŧġÜǃƩǘƦŵƀƇźŶũŬųǈ�ŜǉƩǘƯƥŭūŭŭzǈȁȐǝǹǛ¿dƹǘƵǄǛA4¼

œǃK�Ʒƥł|ǛÞÙƶƻǆƪǕƫǇ5ǑǂƪǘƦ��ǈǯǨǮȍȘȒǛ��ǇǎǄǑǘƦť

ť

ŭūŭūz Ŭŭť ƄŵźƁÑåðĦŢť

ŭūŭŬz Ŭť ƄŵźƁ¬ÿ%cƥ�%ĦŢť

ŭūŭŬz ŭũŮť ƄŵźƁ ǛǺǝǷȗžƁƄǌĶĻƥƄƆſƃźƄŷ®Ņŏǌǈ�ĵȗāKĦŢť

ŭūŭŬz űũŬūť ÐÎśĖć¼ČĦŢƥåðĦŢƥǪȕǺȐĦŢť

ŭūŭŭz Ůť ǯǞǟȘǸȕȗǤȒǻŷƄƃŴſŹŷǌĶĻƥpYǃǈŠĉ1ĦŢť

ŭūŭŭz űť ȁȐǝǹĝËť
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