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Atmospheric Transmission on SOFIA: 39k ft & 10mm line-of-sight H 2O overburden (R=2000)

a: Orders/Filters for Grism #1
b: Orders/Filters for Grism #2
c: Standard Filters
d: Special Filters

KL
J H K L' M

a

b
c

d

m=1234

m=2345


���
��yòcî

�

� !l'�+-$4G(&I���RQS5�.�'�QR143=GS+�5KGAGS5X$43 Y�$4Q�1 'K<E&I5�.R148 B�� �m�0! 198�'�5�'S>_L?��$4Y ���*ZKx*xEx YU'\193ML 1V8^5K3���)e$4Y�)�GS5 q��I'aD�16'(�7QCj]1P&�$4Q

$Ej/�RQu[6>9Q�L_�73 $/Y

y

xF	M+ Y�$/QH'��������`�����i��!#" D:1�j/�R8X�R3_q2'��OQR143_q6�4@ � �ij/�RQS8X145�LC19QR��'�����G(&��/.P'�QR$9G].]$]&6<Od68e'(�RQAG�Z '�����GP'e193ML�14QPL

d68e'(�RQAGv143`L�$43��nG(&��u.S5X148�d68e'(�RQn19G�&I8X14363��/LJGR$HY�14Q/@-�����aL�19GS���uLJ8K5^3��]Gv14Q]�lq�QS5;Gk+ $4Q�L?�RQAG\D:���RQR�n3�$Hd68�'U�7Qv5;G�[?�R5^3_q-&I8X143=3��uL2@

gi$_'(�n'��216'o'������v��d68e'(�RQlD:5^8K8M�21�j/�b143J$6[9G�.P>9QR1_'�5X$43�1_' '���� 1_'�+-$4G(&I���7QA5�.l���

�

8^5K3��RGu@�gi$_'�GS��$ED:3 19QR��3214QAQ]$EDh)k[*193MLv5^+H14qE5K3_q

d68e'(�RQAGu@

´� )Ë«¯¬£ªžØ²
	’ÑdŸ�­kÂv¨¬Å�³d¿"äSÚ®¥§¨±³„¯, bŸ�¥¦¥¦ž ³\­N¨±£¦¯±³\¥§©g£§­…¨±Å®³?žØ³C¢¤´W­®Âv´W¯¬Â�³„¯ ´� )Ë«¯¬£ªžØ²
	�ÔrÎ�µG£§¥¦£ª¢¤´«­V£¦²+²�³\¯¬ž±£¦´«­VË«¯¬£¦ž±²Jž„º���� ŸWžÞÀ7³\¥§¥

Ÿ«ž�á”³„¯¬²JŸ�­�£¦°�² Âr£§¯¬³\¢¤¨¡¯¬°�¥§³CÂVË«¯¬£¦ž±²Jž Å®ŸcÃW³dÁk³\³„­å¢„´«­®ž±£¦Â�³„¯¬³\Â…¨±´G´kÎ"¼)Å®´Wž±³d²JŸ-¨±³\¯±£ªŸ�¥ªž ÀE´«°�¥ªÂV©G£§³\¥¦Âå³„Ã«³\­VÅ�£§ËWÅ�³„¯�¯±³CžØ´W¥§°�¨±£¦´«­

Âr°�³,¨±´+¨±Å®³„£¦¯‘Å�£¦Ë«Å"¯¬³¤ É¯ÊŸ«¢|¨¬£§ÃW³Þ£§­®Â�³¤à^þÉ­[þSµG£ªÿ ����Î Õ®º�­yþTá”³Cÿ �ÍÕNÿ¤ÎEé‘´-À7³\Ã«³„¯CºG¨±Å®³ ¨±³C¢ÊÅ�­�£ªÏW°®³\žp´« y¨¬Å�´Wž±³ Ë«¯¬£¦ž±²Jž�Ÿ�¯¬³ ¢¤°�¯¬¯¬³„­N¨±¥¦©/žØ¨±£¦¥§¥

Áq³„£¦­�Ë&Âr³„ÃW³„¥¦´«Äq³\Â‡º[ž±´�¨±Å®Ÿ�¨Þ¨±Å�³\£§¯ £¦²+Ä�¥§³\²+³„­N¨¬Ÿ�¨±£¦´«­…Å®Ÿ«žÞÁq³„³\­gÄq´WžØ¨±Äq´«­�³CÂ‡ÎdµGÄq³\¢¤£ªŸ�¥=ž¬¢¤£¦³„­N¨¬£ÐÚk¢�Ä�¯¬´�ì€³C¢|¨Êž”¢„´«°�¥ªÂgÃcŸ«¥§£ªÂ�Ÿ�¨±³�¨±Å�³\£§¯

Ÿ«¢\ÏN°�£¦ž±£§¨±£¦´«­"Âr°�¯¬£§­�Ë�¨¬Å�³ÞÚ®¯Êž€¨p©«³CŸ�¯ÊžE´� Y´«Äq³„¯ÊŸ-¨±£¦´«­[Î

�I÷,�=÷

� ����
'� �'& � �

•‘žpŸ«­G©J´�¨±Å®³„¯)£§­kž€¨¬¯±°�²+³\­W¨p´W­"µ®·”¸:¹€•¡º�¸:»[¹€¼p½E¾E•Í¿
­�³\³\Â�žE¨¬´�Áq³,¸r•‘•�¢„³„¯±¨±£§Ú®³\Â‡Î�µr´�Ÿ�¨Ø¨±³\­N¨±£¦´«­�Å®Ÿ«žEÁq³„³„­"Ä®Ÿ«£¦Âd¨±´+²+£Ð¨¬£§ËNŸ-¨¬³

¯¬£¦ž

�

žYÀpÅ�³„¯¬³)Äk´Nž±ž±£§Á®¥§³WÎ:¿3Ÿ�ì€´«¯YÄ®Ÿ«¯Ø¨Êž„º�¥¦£

�

³E¨±Å�³Í¢¤¯¬©«´WžØ¨¬Ÿ�¨\º-Àp£¦¥§¥�¨±Å�³\¯±³„ É´«¯¬³7Áq³�´«°�¨ØäÈžØ´W°�¯¬¢„³\Â,¨±´ ¢¤´W²�ÄkŸ�­�£¦³\ž: bŸ«²�£¦¥¦£¦Ÿ«¯IÀp£Ð¨¬Å�¨¬Å�³�¸r•‘•

¢¤³\¯Ø¨¬£ÐÚq¢„Ÿ-¨¬£§´W­^Ä�¯¬´G¢„³\ž¬ž„º:ÀpÅ�£ª¢ÊÅ^£¦ž¡­�³\¢„³\ž¬ž±Ÿ«¯±©v É´«¯�À7³\¥¦Âr£¦­�Ëkº[ É´W¯¡³¤à�Ÿ«²�Ä®¥§³WÎ3¼)Å�³?¥¦³\ž¬ž¡¸r•Í•Ç¢¤¯¬£§¨±£ª¢„Ÿ�¥Sº:Á�°r¨�ž¬¢¤£¦³„­N¨¬£ÐÚk¢\Ÿ�¥¦¥§©V¢¤¯¬°®¢„£¦Ÿ«¥

¢¤´W²+Äk´W­�³„­N¨¬ž=¥§£

�

³p¥¦³„­®žØä•²�´W°�­N¨¬ž=Ÿ«­®Â+²+³\¢ÊÅ®Ÿ«­�£ªžØ²JžIÀp£¦¥§¥kÁk³ÍÂr³\ž±£§ËW­�³\Â+Ÿ«­®Â� bŸ�Á�¯¬£ª¢„Ÿ-¨¬³\Â�£¦­räSÅ®´«°®ž±³«ÎY•�¥ªžØ´ ÀpÅ®³„¯¬³pÄk´Nž±ž±£§Á®¥§³Wº«³¤àr£ªž€¨¬£§­®Ë

Âr³CžØ£¦Ë«­®ž)¥¦£

�

³Þ³«Î±Ë®Î:¨±Å�³,Â�´«°�Á�¥¦³ÞÚ®¥§¨±³\¯±ÀpÅ�³\³„¥QŸ«­®Â/¨±Å�³,ž±¥§£ªÂr³ÞÀp£¦¥§¥QÁq³ °®ž±³\Â"Ÿ�­kÂ?°�Ä®Ë«¯ÊŸ«Âr³CÂ?ÀpÅ�³\¯±³Þ­�³C¢¤³Cž±ž¬Ÿ�¯¬©«Î

¼)Å�³‘¢„´«¥¦¥§£¦²JŸ-¨¬´«¯=²+´«°®­W¨7Å�´-À7³\Ã«³\¯=Å®Ÿ«ž=¨±´¡ž±°�Ä�Äq´«¯±¨�¥ªŸ�¯¬Ë«³pÅ�³CŸcÃG©¡¥¦³„­®ž±³\ž�ÀpÅ�£§¥¦³‘Ä®¥¦ŸW¢¤£¦­�Ë ¨±Å®³„² Ÿ«¢\¢¤°�¯ÊŸ-¨¬³„¥¦©¡³„­®´«°�ËWÅ�¨¬´¡¯¬³„²JŸ�£¦­

Àp£§¨±Å�£¦­�¨±´«¥¦³„¯ÊŸ�­k¢¤³\ž\ÎY¼)Å�³ ²+´«°�­N¨¬žpŸ«¥¦ž±´�Å®ŸcÃ«³”¨±´+Áq³,Âr³\ž±£¦Ë«­�³CÂd¨¬´�Ùk³¤àd¨¬´dŸcÃ«´«£ªÂJ¨¬Å�³„¯¬²JŸ�¥QžØ¨±¯¬³\ž¬žØ³Cž)Ÿ-¨�¢¤¯¬©«´WË«³„­®£¦¢‘¨±³\²�Äq³„¯ÊŸ-¨¬°�¯¬³\ž\Î

¼)Å�³pÄ�¯¬³\ž±³„­N¨=Âr³CžØ£¦Ë«­�£¦žIÂ�£ �A³„¯¬³„­N¨I É¯¬´«² ²+´«°®­W¨ÊžIÄ�¯¬³„ÃG£¦´«°®ž±¥§© °kžØ³CÂ¡£¦­+­�³\Ÿ«¯I£§­r É¯ÊŸ�¯¬³\Â�£¦­®ž€¨¬¯±°®²�³\­N¨¬žYÁ�°�£¦¥§¨7Ÿ-¨=Æ”¾E»y•,º«×‘¹€â‘µ��7½E¾8�4�

Ÿ�­kÂ�á”³\²�£¦­�£SÎ � � ¹È­�¨¬Å�³ Ä�¯¬³„ÃG£§´W°®ž)Âr³\ž±£¦Ë«­®ž\ºN¨±Å�³ ¥¦³„­®ž)£ªžpÅ�³\¥¦Â/ÁG©JÙ®³„àG£¦Á�¥¦³ÞÚ®­�ËW³„¯ÊžEŸ«¥§£¦Ë«­®³\Â/¥§´W­�Ë«£§¨±°®Â�£§­®Ÿ«¥§¥¦©vþb£§­�¨±Å®³ÞÂ�£§¯¬³\¢¤¨±£¦´«­�´� 

¨±Å®³Í´WÄr¨±£ª¢„Ÿ«¥AŸ�àr£¦žÊÿ|ÎI¼)Å�³”³„­N¨±£¦¯¬³Í²+´«°®­W¨)£ªž� bŸ«Á�¯¬£¦¢\Ÿ-¨±³CÂ+ É¯¬´«² Ÿ�žØ£¦­�Ë«¥¦³‘Ä®£§³C¢¤³”´� yŸ«¥§°�²+£¦­G°�²"Î � � ¼)Å�³”À7³\£§ËWÅW¨)´� [¨±Å�³Þ¸Y»Q¹€¼p½E¾E•Í¿

¢¤´W¥§¥¦£¦²+Ÿ�¨±´W¯\ºYÓrÎ �

�

ËkºYÀ7´W°�¥¦ÂgÙ®³„àg¨¬Å�´Wž±³d¥¦´«­�ËW£Ð¨¬°®Âr£¦­®Ÿ�¥�Ú®­�ËW³„¯ÊžÞ¨±´G´&²¡°k¢ÊÅQºIžØ´"¨¬Å®Ÿ-¨�¨±Å�³d´WÄr¨±£ª¢„Ÿ«¥7Ÿ«¥§£¦Ë«­�²+³\­W¨¡¨±´«¥¦³„¯ÊŸ�­k¢¤³+´«­^¥¦³„­®ž

Âr³C¢¤³„­N¨¬³„¯Cº®ÀpÅ�£ª¢ÊÅ&£¦ž��”Ò�Î¦Ñ‡²+²  É´W¯�³\ŸW¢ÊÅ3¢¤´W¥§¥¦£§²JŸ�¨±´«¯‘¥§³\­®ž„ºq¢„Ÿ«­&­�´�¨”Ák³,²+³„¨\Î�¼)Å�³�­�³„À Âr³CžØ£¦Ë«­"¨¬Å®Ÿ-¨‘ÀE³,Ä�¯¬³\ž±³„­N¨‘Å®³„¯¬³«º®´W¯±£¦³„­N¨Êž

¨±Å®³)Ú®­�Ë«³\¯¬žYŸ«¥§´W­�Ë‘¨¬Å�³�¢¤£¦¯Ê¢¤°�²� É³„¯¬³„­k¢¤³E´� ®¨¬Å�³p¥¦³„­®ž\Î:•2¯¬³¤¨ÊŸ�£¦­�£¦­�Ë‘ÙqŸ�­�ËW³E´W­¡¨¬Å�³)Á®Ÿ«¢

�

´� ®¨¬Å�³p²+´«°�­N¨IÀp£¦¥§¥rËW°�£¦Â�³7¨¬Å�³p¥¦³„­®žIŸ«ËWŸ�£¦­®žØ¨

Ÿ ž±Ä®Ÿ«¢„³„¯I¨¬´,¢¤´«­kž€¨¬¯¬Ÿ«£§­+£§¨7Ÿ-àr£ªŸ�¥¦¥§©WÎy½�ŸW¢ÊÅ+£§­®Â�£§ÃG£ªÂr°®Ÿ�¥qžØÄkŸ«¢¤³\¯IÀp£§¥¦¥®¯¬³\žØ¨=°�Äq´«­dŸ ¢„´«²+²+´«­+¯±³„ É³„¯¬³„­®¢„³pÄ�¥ªŸ�£¦­J£§­J³CŸ«¢ÊÅJŸ«ž¬žØ³\²¡Á�¥¦©?þTžØ³\³

¸:£§ËkÎ �®ÎY¼)Å®³”£¦­®Âr£¦ÃG£¦Â�°®Ÿ�¥Qž±Ä®Ÿ«¢„³„¯Êž�Å®³„¥¦Ä�¢„´«­N¨±¯¬´«¥A³\ŸW¢ÊÅ?¥¦³„­®žE¨¬´�²JŸ�àG£¦²¡°®²ÇŸ«¢\¢¤°�¯ÊŸ«¢„©�£¦­�´«¯ÊÂr³„¯E¨±´�Å�´W¥¦Â/£Ð¨pÀp£§¨±Å�£¦­�¨±£¦¥Ð¨)¨¬´«¥¦³„¯ÊŸ�­®¢„³\ž\Î

¼)Å�£ªž Áq³\¢¤´W²+³\ž,¢„¯±£§¨±£ª¢„Ÿ«¥=´«­…¨±Å®³+Ú®¯¬žØ¨¡¥¦³„­®ž,´� E¨±Å�³J ��«Ó/£§²JŸ�ËW³„¯Cº[ÀpÅ�³\¯±³JÀE³JÀp£¦¥§¥=°kžØ³+¨¬Å�³?ž¬Ÿ�²+³+¥§³\­®ž,²+´«°®­W¨¡¢„´«­®¢„³„Är¨CÎ/¸:£¦­�Ë«³\¯

Ù®³„àG£¦Á�£¦¥§£§¨€©3¢„Ÿ«­3Áq³�³Cž€¨¬£§²JŸ�¨±³\Â3 bŸ�£¦¯±¥¦©&Ÿ«¢\¢¤°�¯ÊŸ-¨¬³„¥¦©? É¯¬´«² £§¨¬ž”¥¦³„­�Ë«¨±ÅQº‡Àp£ªÂG¨±Å…Ÿ�­®ÂvÁ®Ÿ«ž±³�Â�£§²+³„­kžØ£¦´«­®ž\Î ¼)Å�£ªžÍÄ®¯±´-ÃW³\ž‘¢„¯±°k¢¤£ªŸ�¥y É´«¯ÞŸ

¼y´+Ÿ«Ä�Äq³\Ÿ�¯p£¦­�YBZ []\�^�_=Y�` acbedgf7b[º®Ô«Ò«ÒWÒ Ü




���
��[ò-î

�

�H�����#8X�R3=G�+-$?>93I' .R$43M.R�k&�':Y�$/Qv'����c.R$48^8K5K+a16'($4Qi'�QS5 &I8,�/'A@

 É³„À2¯¬³\ŸWžØ´W­®ž„Î:¸:£§¯Êž€¨Cº�¨¬Å�³�ÀE³„£¦Ë«ÅN¨=´� A¨±Å®³‘¢¤´W¥§¥¦£§²JŸ�¨±´«¯�¥§³\­®žØ³CžI²JŸc©¡Áq³�³„­®´«°�ËWÅ�¨¬´¡Âr£ªž€¨¬´«¯±¨I¨±Å�³Í²+´«°�­N¨=°�­®Â�³„¯�­®´«¯¬²+Ÿ«¥�Ë«¯ÊŸcÃG£Ð¨€©dþÉ¨±Å�³

Å�³CŸcÃN£¦³\žØ¨p¥§³\­®ž)£¦­/¨¬Å�³,Ÿ«ž¬ž±³„²¡Á®¥§©J£ªžpŸ�Ä�Ä®¯±´càr£¦²+Ÿ�¨±³\¥§©?Ô�Î Õ

�

ËNÿ¤ÎIµr³\¢¤´W­®Â‡º®ž±£¦­®¢¤³”¨±Å®³„¯¬³”£ªž�Ÿ�Ú�àr³\Â/­G°�²¡Áq³„¯p´« Y¢„´«­N¨¬ŸW¢|¨pÄq´«£¦­W¨Êž„º�¢\Ÿ�¯¬³

²¡°kž€¨‘Áq³ ¨ÊŸ

�

³\­"¨±´d¥¦£¦²�£§¨�¨¬Å�³¡Ä�¯¬³\ž¬ž±°�¯±³Þ´W­"¨±Å�³,¥¦³„­kžØ³Cž„Îp•�Ú®­®Ë«³„¯‘Ä�¯±³Cž±ž±£¦­�Ë+¨±´G´JÅ®Ÿ«¯¬Â&¢„´«°�¥ªÂ�Ák³�Â�Ÿ�²JŸ�ËW£§­®Ë®Î7¼)Å®³,£§­®­�³„¯Í¯¬ŸWÂr£§°kž

´� [¨±Å�³Þ²+´«°�­N¨pÄ�¯¬´-ÃG£¦Âr³Cž7Ÿ�²JŸ-àr£¦²¡°�² Âr³„Ù®³\¢¤¨±£¦´«­�Äk´W£§­N¨CÎY¸®¯±´W² Ÿ¡ÀE´«¯ÊžØ¨)¢\Ÿ«ž±³‘Äq´«£¦­W¨p´« [ÃG£§³\À ºG¨±Å�£ªžE¯¬ŸWÂr£§°kž7²�°®žØ¨)¯¬³„²JŸ«£§­?Ÿ«Ák´-ÃW³

¨±Å®³�À)Ÿ�¯¬² ¨±³\²�Äq³„¯ÊŸ-¨¬°�¯¬³+Â�£¦Ÿ«²�³„¨±³\¯”´« =¨±Å®³�²+´W°�­N¨±³\Âg¥¦³„­®žÞŸ-¨,¢„¯±©W´«Ë«³\­�£ª¢Þ¨±³\²�Äq³„¯ÊŸ-¨¬°�¯¬³«Î�¼)Å®£¦ž”£ªž”¨±Å�³J¢„ŸWžØ³�£§ �¨±Å®³�¥¦³„­kžÍ²+´W°�­N¨

¢¤´G´W¥¦ž”³¤àG¨¬¯±³\²�³\¥§©3ÏN°�£ª¢

�

¥§©Wº[¢¤´W­N¨±¯ÊŸ«¢|¨¬£§­®Ë/Ÿ�¯¬´«°®­®Â&¨¬Å�³+¥§³\­®ž„Î+¼)Å�³+²+´«°�­N¨Êž Ÿ�¯¬³�žØ¨±£¦¥§¥=£¦­g¨±Å�³+Ä�¯¬´�¨¬´�¨€©GÄk³+žØ¨¬Ÿ�ËW³«Î�• Â�°�²+²¡©3¥¦³„­®ž

Ÿ�­kÂd¨¬³\žØ¨�²�´W°�­N¨‘Ÿ�¯¬³”¨±´+Ák³ ²JŸWÂr³«Î=¸®°r¨±°�¯¬³Þ¨±³Cž€¨Êž)Àp£§¥¦¥QÁq³ ¯±°®­/¨¬´+Å�³„¥¦Ä&ž€¨¬°®Âr©d¨¬Å�³,¢¤´W¥¦Â?¨±³\²+Äk³\¯¬Ÿ�¨±°�¯¬³Þ¯±³CŸ«¢|¨¬£§´W­/´« [¨¬Å�³ ²+´«°�­N¨¬ž

Ÿ�­kÂd¨¬´J¯±³„Ú®­�³”¨±Å�³\£§¯‘Ë«³„´W²+³¤¨±¯¬©«Î

�I÷���÷

™ ��� ��� � ( �

•‘ž�Ÿ� bŸ«¢„£§¥¦£Ð¨€©…£¦­®ž€¨¬¯±°®²�³\­N¨¡´«­åµ®·”¸:¹€•Ç¸Y»[¹€¼p½E¾E•‘¿ Àp£¦¥§¥7Ák³�ŸcÃ-Ÿ�£¦¥¦Ÿ«Á�¥§³�¨¬´&¨±Å�³?Ë«³„­®³„¯ÊŸ�¥=ž¬¢¤£¦³„­®¢„³?¢¤´W²�²�°�­�£§¨€©«Î"¸Y»Q¹€¼p½E¾E•Í¿

Àp£¦¥§¥‘Ÿ«¥¦ž±´…Ák³&²+´«°®­W¨¬³\Â0´«­2Ÿ-¨d¥¦³\ŸWž€¨J´W­�³"Ë«¯¬´«°�­®Â¶Á®Ÿ«ž±³\Â�´«ÁkžØ³\¯±Ã-Ÿ-¨¬´«¯¬©«Î2¼)Å�³&£¦­®ž€¨¬¯±°®²�³\­N¨Jž±´� è¨€À)Ÿ�¯¬³/¨±Å�³\¯±³„ É´«¯¬³�­®³„³\Â®ž�¨±´^Áq³

°®ž±³„¯¡ É¯±£¦³„­®Â�¥§©^Ÿ�­kÂåŸvž±£§²�°�¥ªŸ-¨±£¦´«­^ÃW³„¯ÊžØ£¦´«­V´« p¨±Å�³"žØ´« è¨€ÀEŸ«¯±³+¨¬Å®Ÿ-¨�£¦ž�³\ŸWžØ£¦¥¦©…ŸW¢„¢¤³Cž±ž±£¦Á�¥§³d¨±´v°kžØ³\¯¬ž¡£§­åÄ®¯±³\Ä®Ÿ�¯ÊŸ-¨¬£§´W­g É´W¯¡ËW³„­�³\¯¬Ÿ«¥

£¦­NÃW³\žØ¨±£¦ËWŸ�¨±´«¯J²+£ªž±ž±£¦´«­®žJÀE´«°®¥¦Â0Áq³gÂr³CžØ£¦¯¬Ÿ«Á�¥¦³«În¼y´¶ŸW¢ÊÅ�£§³\Ã«³�¨±Å®£¦ž/Ë«´NŸ�¥Sº7£§¨?£ªžd³\ž¬ž±³„­N¨±£ªŸ�¥p¨¬Å®Ÿ-¨?¨±Å�³…¸:»[¹€¼p½E¾E•Í¿ žØ´« è¨€ÀEŸ«¯±³"Áq³

Àp¯¬£Ð¨±¨±³„­"£¦­�Ÿ+Ä®¥¦Ÿ�¨Ø É´«¯¬² £¦­®Âr³\Äk³\­®Âr³„­N¨p bŸWžØÅ�£¦´«­[ÎYé‘´-À7³\Ã«³\¯\ºN¨±Å®³,¸:»[¹€¼p½E¾E•Í¿ ž±´� è¨€À)Ÿ�¯¬³Í²�°®žØ¨‘Ÿ�¥ªžØ´�£§­N¨¬³„¯± bŸ«¢¤³ÞÀp£§¨±Å"¥¦³„ËWŸW¢¤©d¢„´GÂ�³

Ä�¯¬´-ÃG£¦Âr³CÂ…Àp£Ð¨¬Å^¨±Å�³/Âr³¤¨¬³\¢|¨¬´«¯�³„¥¦³\¢|¨¬¯±´W­�£ª¢„žÞ É¯¬´«² ¿3Ÿ�°®­®Ÿ&çÞ³\Ÿ&¹€â þ•¾��	� Ÿ�­®Â^ŸWž±ž±³„²�Á�¥§³\¯Êÿ”Ÿ«­®Â…¨¬Ÿ

�

³?ŸWÂrÃ-Ÿ�­N¨¬Ÿ«Ë«³+´� p³¤àr£ªž€¨¬£§­®Ë

Â�Ÿ�¨¬Ÿ�¯±³CÂr°®¢|¨¬£§´W­d¯¬´«°r¨¬£§­�³CžEÀp¯±£§¨Ø¨¬³„­?£¦­�¹€ÌÍ»�º � � ³«Î±Ë®ÎI¼)Å�³\ž±³Þ¢¤´«­kžØ£ªÂr³„¯ÊŸ-¨¬£§´W­®ž�¢„´«­®žØ¨±¯ÊŸ�£¦­J¨¬Å�³ÞÁ®Ÿ«ž±£¦¢ÍžØ´« è¨€ÀEŸ«¯±³”Ÿ�¯Ê¢ÊÅ�£§¨±³\¢¤¨±°�¯¬³‘´« Q¨±Å®³

¸Y»Q¹€¼p½)¾E•‘¿�£§­kž€¨¬¯±°�²+³\­W¨�¢„´«­N¨±¯¬´«¥Qž±´� è¨€À)Ÿ�¯¬³«Î

¼)Å�³d¸Y»Q¹€¼p½)¾E•‘¿ ž±´� è¨€À)Ÿ�¯¬³+Àp£§¥¦¥�Áq³?Âr³CžØ£¦Ë«­�³CÂ…£§­åŸ&²+´rÂr°�¥ªŸ�¯, bŸ«ž±Å�£§´W­…¨±´vŸ«¥§¥¦´-À6¢„´«²+Äk´W­�³„­N¨ÊžÞ¨±´3Áq³d£¦­®¢¤´W¯±Äq´«¯ÊŸ-¨¬³\Âg£§­N¨¬´

´�¨¬Å�³„¯Y£¦­®žØ¨±¯¬°�²+³„­N¨Yž±´� è¨€À)Ÿ�¯¬³�ÄkŸ«¢

�

Ÿ�ËW³\ž\Î[¼)Å�³)žØ´« è¨€ÀEŸ«¯±³EŸ�¯Ê¢ÊÅ�£Ð¨¬³\¢¤¨±°�¯¬³�°®ž±³\Â, É´«¯I¸Y»Q¹€¼p½)¾E•‘¿^º-£ªžYžØÅ�´-Àp­¡£§­+¸:£§ËkÎÊßGÎ:¼)Å�³EÄ�¥¦Ÿ�¨Ø É´W¯±²

£¦­®Âr³„Äq³„­kÂr³„­®¢„³,Áq³„³„­&ŸW¢ÊÅ�£§³\Ã«³CÂ?ÁG©?°kžØ£¦­�Ë+¨±Å®³ �WŸcÃ-Ÿ�� �”Ä�¯¬´«Ë«¯ÊŸ�²+²+£¦­�Ë�¥ªŸ�­®Ë«°®Ÿ«Ë«³Þ¯±£¦Ë«´W¯±´W°®ž±¥§©JÂr´-Àp­�¨±´+¨¬Å�³ ¥¦´-À7³Cž€¨p¥¦³„Ã«³\¥TÎ@�=¯¬´�¨±´«ä

¨€©GÄk³/ž€¨¬°®Âr£¦³\ž,ÅkŸcÃ«³dž±Å�´-Àp­…¨±Å®Ÿ�¨ �WŸcÃ-Ÿ&¢\Ÿ�­^Áq³d°®ž±³\Â…¨±´g¢¤´«­N¨¬¯±´W¥�Ÿ�¥¦¥=´� )¨¬Å�³?£¦­N¨±³„¯¬­®Ÿ«¥=²+³\¢ÊÅ®Ÿ«­�£¦ž±²Jž Àp£§¨±Å�£¦­^¨±Å®³?¸Y»Q¹€¼p½E¾E•Í¿

£¦­®ž€¨¬¯±°®²�³\­N¨\ÎIµG£§­k¢¤³)¢¤´rÂr³EÀp¯±£§¨Ø¨¬³„­¡£¦­d¾��	��ºc•Íž±ž±³„²�Á�¥¦³„¯Cº�Ÿ�­®Â¡¹€ÌÍ»/Àp£§¥¦¥rÁq³7°®ž±³\Â¡£§­+¢¤¯¬£§¨±£ª¢„Ÿ�¥GŸ�¯¬³\ŸWžQ´« �¨±Å�³pž±´� è¨€À)Ÿ�¯¬³�Ÿ�¯Ê¢ÊÅ�£§¨±³C¢|¨±°®¯±³Wº

Ÿ,²+£ªÂ�Âr¥¦³¤ä•ÀEŸ«¯±³�
E¢¤´«²+²�°�­�£ª¢„Ÿ-¨¬£§´W­J¨±³C¢ÊÅ�­�´W¥§´WË«©�£¦ž7­�³\¢„³\ž¬ž±Ÿ«¯±©�¨±´�¥§£¦­

�

¸Y»Q¹€¼p½)¾E•‘¿ �WŸcÃ-Ÿ,¢„´GÂ�³‘Àp£§¨±Åd¨¬Å�³”¥§³\ËWŸ«¢„©�¢„´rÂr³¤ä•Á®Ÿ«ž±³«ÎY¼y´

³„Ã-Ÿ«¥§°®Ÿ�¨±³�¨±Å�³JŸcÃ-Ÿ�£¦¥ªŸ�Á�¥¦³,¨¬³\¢ÊÅ�­�´W¥§´WË«£¦³\ž\ºAÄ�¯±´«¨±´«äT¨€©GÄq³¡²+³\¢ÊÅ®Ÿ«­�£ªžØ² ¢„´«­N¨±¯¬´«¥Iž±©GžØ¨±³\²JžÍÀE³„¯¬³�¢„´«­®žØ¨±¯¬°®¢¤¨±³\Âv°®ž±£§­�Ë3¾p·”â �)•
�,Ÿ�­®ÂgŸ

¢¤´W²¡Á�£¦­®Ÿ�¨±£¦´«­?´« :â�¿3¹��pŸ�­kÂ �N×�¹��AÎ�� � •�¥§¨±Å�´W°�Ë«Å�Ák´«¨±Å"žØ©ržØ¨±³\²+ž)ÀE³„¯¬³Í É´«°�­®Â?¨±´+Áq³ÞÀ7´W¯

�

Ÿ�Á®¥§³‘¨±Å�³�¾p·”â �)•iŸ�¯Ê¢ÊÅ�£§¨±³\¢¤¨±°�¯¬³”ÀEŸWž

 É´«°®­®Â/¨±´+Ák³ ³CŸ«ž±£§³\¯)¨±´+£¦²�Ä®¥§³\²�³\­N¨‘Ÿ�­®Â�£¦­�Å�³„¯¬³„­N¨¬¥§©d²+´W¯±³ÞÄq´-À7³\¯Ø É°�¥SÎ

¼)Å�³�¢¤´«¯¬³,´« I¨±Å�³�¸:»[¹€¼p½E¾E•Í¿ žØ´« è¨€ÀEŸ«¯±³,Â�³\ž±£§ËW­3£¦ž‘¨±Å®³¡­�´«¨±£¦´«­&¨¬Å®Ÿ-¨Þ³\ŸW¢ÊÅ&²�³C¢ÊÅ®Ÿ�­®£¦¢\Ÿ�¥yŸ«­®Â&³\¥§³C¢|¨±¯¬£ª¢„Ÿ�¥:žØ°®Á®žØ©ržØ¨±³\² þÉÚ®¥§¨±³„¯

ÀpÅ�³\³„¥ªž„ºNžØ¥¦£¦Â�³�²+³\¢ÊÅ®Ÿ«­�£¦ž±²Jž„º«¨±³\²�Äq³„¯ÊŸ-¨¬°�¯¬³�²+´«­�£§¨±´W¯¬žÊÿY¢„Ÿ«­JÁk³�¯¬³„Ä®¯±³CžØ³\­W¨¬³\Â+Ÿ«ž�Âr£¦žØ¨±£¦­®¢¤¨�´«Árì€³C¢|¨Êž=Àp£§¨±Ådž±Äk³C¢¤£§Úk¢pÄ�¯¬´«Äq³„¯±¨±£¦³\ž\Î:¼)Å®³

¸Y»Q¹€¼p½)¾E•‘¿ žØ´« è¨€ÀEŸ«¯±³ÞÀp£¦¥§¥:¢¤´W­W¨¬¯±´W¥QŸ�¥¦¥Q´� :¨±Å®³,²+³\¢ÊÅ®Ÿ«­�£¦¢\Ÿ�¥QŸ«­®Â"³„¥¦³\¢¤¨±¯¬£¦¢\Ÿ�¥QŸ«ž¬ž±³„²¡Á®¥§£¦³\ž)´« :¨¬Å�³,£¦­®žØ¨±¯¬°�²+³„­N¨�ÁG©?²JŸ�­�£¦Ä�°�¥ªŸ-¨¬£§´W­

���

' #X1�1/H��4EIR�!)���

�

#�5B! 5�"�%M� R
!)����20"]' ' ��$�#�2O!V��#�"]$W6/��"���"S20"�H ���7!V�K!)HXH�"OR 5K20"N1/��R���# �����0$ #�$ 1/#��=� ���0$S�B20"�' 6��/���4� HX!�$����7!��]�05B��" 24"]' '��/E

$�#�2O!V���KR # ���W"]$�� !�$�")�����4�@!)24��"]5�5@!�$�� � R
")���

�

%�"�' ' "]$$��� � �024�"!@�$#N���05L�&% ��"'� �4�	"���2 ��# ���02 �������

(

!��0' ")��� <��4����"N1  $*) "S2O!V��#X"�$

+

9 "-, "/.B!)��#�) �  G$N��� ��% !�24�

¼y´+Ÿ«Ä�Äq³\Ÿ�¯p£¦­�YBZ []\�^�_=Y�` acbedgf7b[º®Ô«Ò«ÒWÒ �



FLITECAM
Graphical User Interface

Java

FLITECAM
Control Mechanism 1

Server
JAVA

FLITECAM
Control Mechanism 2

Server
JAVA

FLITECAM
Control Mechanism 3

Server
JAVA

FLITECAM
Serial Communication

Server -- JAVA

FLITECAM
Mediator

And Server Monitor 

Telescope 
Assembly

Server
JAVA

Secondary
Mirror Assembly

Server
JAVA

2 Socket Interface

Mauna Kea IR
Detector Control

Server
JAVA

Big Dog IC

Big Dog XUI

GO Process

SPARC

DSP

Image
Array

Socket 
Interface

SOFIA Mission Control System
MCS

FLITECAM
Hardware

SOFIA Telescope
Hardware

6 Serial Ports 
Required:
1 slide mech.
1 slit mech.
2 filter wheels
1 Lakeshore 208
1 Lakeshore 330

Undefined Set of Telescope
And Secondary Mirror 
Assembly commands, Water
Vapor Monitor, Visual 
Camera feeds, etc. 
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