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©���g�©�n�����n�[�kM��SMªWV¥«¬gh­�gi�hVYn�m=[{���1��gh����g¬e7®Kgi�hVYUYm=kMU_SM®���¯2I±°¬² �7³ �a´¬n������Kg�S4��n�k=�7�µVY��UYmM��k=��®��7V#�
¶ �HghUb·¸gh�¹gh�1��gi����g}·¸m=UCV_��g|z�ViOºQTmM®�»�n�[�ª�~=O �¼z�grV_ghU(©¥gi��giªY�hm=®KgMO½I±°¬² � ´¬n������Kg��iUYmMªYª&�
��n�ªY®KgiUWªYgh��·¸m=U¬S{��ª_SF����g?®�SMªWªY��SF[��|mM·*¾À¿jÁMyd��Â=y=yÃ[�X�OCI±°¬² � ´¬n����±SM�h�im=XbXbm7��SaV_gÄV_��UYgig
mM®�V_n��#SM� ¶ �HghU�®�SMn�UYª{¯¸ªY�in�gi[��hgbÅ½ªY»jl ³ mMÆHgiUYn�[�k�V_��UYgigÃ��n�ÆHgiUYgh[jV?UYgiªWm=���7V_n�mM[�ª{¯Ç��~2ÈÃ�±¿=y=È½Å
xFy=È ³ OEÉµV�´¬n����R�Hg4Sv·¸�����R��mM������gT®�SMªWª���giªWn�k=[Ê¯Ç�#SFX(ghU_SjËF�hm=����n�X(SFV_mMU*ÅÌ�iUWm=ªYª���n�ªY®KgiUWªYgiU ³ SM[��
mM®HghU_SFVYg�ST�=x7OÎÍT��®�XÌ«Tx¬k=UYSFV_n�[�k�n�[�ÏE��SMªYn-��N�n�VWV_UYm2´¼X(mE��gFO�cÐ��n�kM�vª&V1SM��n���nÑV8lÄXbm7��g���VYn���n�fin�[�k
SF[�n�m7��n�[�gÄ�hgi���H´¬n����H�Hg�S#ÒFSMn���SM����gTV_m{m=��ªYgiU&Ò=ghUYªiO
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©���g�©�n�����n�[�kM��SMªWV¥«¬gh­�gi�hVYn�m=[{���1��gh����g¬e7®Kgi�hVYUYm=kMU_SM®��Ù¯,I±°¬² �7³ n�ª�n�[jV_gh[���gi�CVYmÄ�Kg�S4k=gh[�giUYSM�Ñ�
®���UY®Km=ªYgF����n�k=�(VY��UYmM��k=��®��7V�gi�1��gi����gTªW®Hgh�hVYUYm=k=UYSM®���·¸m=UPV_��g�z�ViO�QTm=®�»En�[�ª4~MO��=zÚV_gi��giªW�im=®KgMO
I±°¬² � ´¬n����j�Kg��hUYm=ªWª���n�ªY®KgiUYªWgi�ÃSF[��Cn�ª	��ghªYn�k=[�gi�vV_m4��S2ÒMg�·ÇSMn�UY�Ñl���[�nÑ·¸m=UYXÛªW®Hgh�hVYU_SM�E�im2Ò=ghU_SMkMg
m2ÒMgiUTVY��gvS2ÒFSMn��ÜSM����gÄ®�SFªYªY��SM[��ÊSMª���g ¶ [�gi�|��l}VY��g�VYU_SM[�ªYXbn�ªYªWn�m=[}mM·�V_��g�m=®�VYn��#SF� ¶ �HghU�VY��SFV
´¬n�����·¸ghgi�ZVY��g4ªW®Hgh�hV_UWm=k=UYSM®��±�^¯&ÝÇÞÇsiÞP¿jÁMy��*ÂMy=yv[�X ³ O�©���g4�1��mMn��igTmM·	S ¶ �HghU�·¸gh����ghªYn�kM[Zm2Ò=ghU
Sb��SMªWªTXbm=��[jVYgi�}n�[�ª&V_UW��X(gh[jV�´�SMª¬X(SM��g�m=[}k=UWm=��[���ª¬mM·���n�k=�}ªWV1SF��n���n�V8l(®HghUW·¸m=UWXZSM[��igÄ·¸m=U
UYSM��n�SM��Ò=gi��m7�hn�V8l�n�[jÒMgiªWVYn�kjSaV_n�mM[�ªi�K�im=ª&V�SM[��|V_��gdªYn�kM[�n ¶ �iSM[jVT´�gin�k=�jVÄ�hm=[�ªWVYU_SMn�[jV_ªÄm=[ßS���SMªWª
n�[�ªWVYUY��Xbgi[jViO

c�·àV_ghUTS{UYgrÒEn�gh´ámM·�X(mE��giUW[�gh�1��gi����g���ghªYn�k=[�ªi�RÉ��Hgh��n�grÒ=g?S¼âWªWV_SM[���SFUY��ãb�im=[ ¶ k=��UYSFV_n�m=[Ù´¬n�V_�
VY��g¬�#SMXbgiUYSjËF�hm=����n�X(SFV_m=U	Å��iUWm=ªYªP��n�ªY®KgiUYªWgiUPm=®KgiUYSFV_gh�bn�[{��m=������g�®�SMªWª���gi��nÑÒ=ghUYª*V_��g���n�k=k=ghªWV
â&��SM[�kb·¸m=U�VY��g������1»�ã�O¬ä���n�VYgv®���®�n���gh�1��gi����gd��giªYn�k=[�ªTSMUYg?Ò=ghUWl�XC���1�ßn�[�ÒMm=k=��gF�-åTSFª�VY��ghl
mFÆ^ghU�ªYm=XbgT­�græ7n���n���nÑV8lÃV_mdVY��g���giªWn�k=[�giUi�7����V�VY��ghl�SMUYgT�ÜSMUWk=gÄSF[��ÙUYghÏE��n�UYg4[E��X(ghUYm=��ª�græEV_UYS
mM®�V_n��#SM�Kn�[jV_ghUW·ÇSM�hgiªh��´¬��n��1�Ù�hm=Xb®�UYm=Xbn�ªWgiª�ghçb�in�gi[��rlÙSM[��Ù��UYn�ÒMgiª��hm=ªWV���®�´�SMUW�±OÃI±°�² � ´¬n����
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�KgÙS|ª&V1SM[���SMUY� ��m=������gr�8®�SMªYªC��giªYn�k=[ n�ªvn�[�VY��g�ªW®�n�UWn�VCmF·�V_��g}e7SM[�n�·¸mMUY� ���1��gh����g��2OÛI±°¬² �
´¬n������Hg�·¸gh� ´¬n�V_� VY��UYghg ¯&ÝÇÞÇsiÞ¹wÇ]_s1p ³ ªY�hn�gh[��ig ¶ �KgiUWªi�PmMÆHgiUYn�[�kÊUYghªYm=����V_n�m=[�ª�·¸UYm=X xMy��Îy=y=y��
�=y�� yMy=y ¯¸ªYghgß©�SF����g ~ ³ O��PSM�1� ªW�in�gi[��hg ¶ �KgiUb´¬n�������S2ÒMgßS XZSFVY�1��gi� ªY»jl ¶ �HghUi��SM[�� V_��g
V8´�m gi�1��gh����m=k=U_SFX(ª�´¬n������KgÙn�[jV_ghUY��giS#Ò=gi�^O ��UWm=ªYª{��n�ªY®KgiUYªWn�m=[ n�ªC�KgÙSM�i�hm=Xb®���n�ªY��gh� ´¬n�V_� S
®�UYn�ªWX��j´¬��n��1�(´¬n�����k=nÑÒ=g���ª�S��im=[�ªYn���giU_SF����g¬ghçb�hn�gi[��hl(�HmEm=ªWV�m2Ò=ghU�k=UYSFV_n�[�k��iUYmMªYª���n�ªW®HghUYªYgh�
��giªYn�k=[�ªh�	SMª4´�gi���*SMª4ÒFSMªWVY��l�X(mMUYgd��[�n�·¸m=UWX grçb�in�gh[��hlßSM�iUWm=ªYª�gh[jV_n�UWgÃ®�SMªWªY��SM[�� mF·bI±°¬² � O
cT[Ùn�mE��n�[�g4SM��ªYm=UW®�V_n�m=[��igh���R·¸m=U���n�k=��ª&V1SM��n���nÑV8lÃm=®KgiUYSFV_n�m=[Z´¬n����R�HgTn�[��h������gh�Ùn�[bV_��gÄ��giªYn�k=[±O
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©���g ¶ UYª&V���ghªYn�kM[Ên�ªYªW��gCn�ªTV_��gÃ��Ë7~2y{·¸m7�iSM�¥U_SFVYn�mZmF·�V_��g�~MO��=z�n�V_ªWgi�Ñ·�O4©���gCmM®�V_n�XZSM�	n�[�®���V
·¸mE�#SF��UYSFV_n�mÊV_m¼·¸ghgi� SM[ m=®7V_n��iSM� ¶ �KgiUb´¬n�V_�Ðn�ªbn�[ V_��g�UYSM[�k=g�mM·?��ËF¿a����ËFÍ�O ��gi��m2´Ú�*ËM¿��
VY��gb�im=[�g(SM[�kM��gÃmM·�V_��gb�HgiSMX n�ª?VYm7mÙ´¬n���gÃ·¸m=U?ghçb�in�gi[jVvVYmMV1SF��n�[jV_ghUY[�SM��UWgh­�gh�hVYn�m=[ n�[ V_��g
¶ �HghUiOºc�VbV_��g}mMVY��giUbgræEVYUYgiXbgM��·¸m7�iSM��U_SFVYn�m ��ghk=U_SM��SFV_n�m=[ V_gi[���ª(VYm¼UWgi�����hg�VY��UYm=��k=��®���V
·¸mMU��HgiSMXbªÙXC���1��ªY��m,´�giUÙVY��SM[���ËMÍ7O ©¥giªWVYn�[�k ·¸m=U(V_��g Q�gi�hVYm=ªY®Kgi�#ËF�1��gh����g n�[�ªWVYUY��Xbgi[jV_ª
n�[���n��#SFVYgiª*V_��SFV�·¸m=U ¶ �KgiUYªPªWn�Xbn��ÜSFU¥VYm?VY��m=ªWg�´�g�´�m=�����b��ªYg¬n�[ I±°¬² � ��S?��ËMÍÄ·¸gigh�b´¬n����7lEn�gi���
S"!j��# SM��ªWm=����VYg�V_UYSM[�ªYXbn�ªWªYn�m=[ÃV_��UWm=��k=�ÃV_��g ¶ �HghUi���im=Xb®�SMUWgi�{´¬n�VY�ZÁFy$# ·¸m=UPS ¶ �KgiU�·¸gi�(SFV
�*Ë7~2y�O�cTªYªY��X(n�[�kÙS���m=������grV�ªWlEªWVYgiX VYmÙ�im=[jÒMgiUWV�·¸UWm=X ��Ë7~2y(VYmÙ��ËMÍ7�^´�gC´¬n����	n�[jVYUYmE�����ig
��SMn�U&�8kM�ÜSMªWª4n�[jVYgiUW·ÇSF�igiª�n�[ÊVY��g{®�UYmE�ighªYª�mM·��hm=[jÒ=ghUYªYn�m=[¼´¬��n��1�¼´¬n������im=ª&VÃ¾��F�&Á�#ÚV_mFV1SM����m=ªYª
�hm=Xb®�SMUYgh��´¬nÑV_��SÙ~2Â$# ��m=ªWªTSaV���Ë7~2y�O

ä���n���gÃVY��giUWg�SMUWg(n�[��iUWgiXbgi[jV1SM�PkjSFn�[�ª?V_m��HgbXZSF��gZSaVv·ÇSMª&V_ghU�·¸mE�#SM�PUYSFV_n�m=ªi�	V_��gb��n�X(nÑV_ªÄmM[
��ª_SM����g ¶ �KgiU���n�SMXbghV_ghU�ªWghV_ª�SÄ��m,´�giU��Hm=��[��ÃV_mÄV_��g�®��ÜSFVYg�ªW�#SM��gMO*©���g�®��ÜSFVYg�ªY�iSM��ghª�SFVP��ËE~2y��
Í4Åá�4SFUYg¬Á=xE�M�=�?Å�¿=Í%��ËMSMUY�hªYgh�M�jUYghªY®Kgi�rV_n�ÒMgi�Ñl=O�ä���n���gT~2y=y�� ¶ �HghU*�#SF[Ã�Hg���ªYgi�{grÆ^gh�hV_nÑÒ=gh��l
n�[�SMªWVYUYm=[�m=X(n��#SM�¬ªW®Hgh�hV_UWm=k=UYSM®���ª'&a��VY��giUWgÊn�ª�ªWm=X(g|giUYmMªYn�mM[ mM·�®HghUW·¸m=UWXZSM[��igß�Kgi��m,´ÚVY��n�ª
VY��UYghªY��mM����(¥ÉT��S2ÒMgbV_SM»Mgh[�S�Á=��� ¶ �HghUvSFªÄV_��g{��m2´�giª&Vv��ª_SM����gÃ�HmM��[��±Ob��n�ÒMgi[ÊV_��gÃV8lE®�n��#SM�
ªWgighn�[�k�mM[�V_��gC«¬n���k=g(¯�¾{~=O �Fã ³ �KVY��gZ~ � �

�
Á=xbªW��nÑV�VY��SFV�´�mM�������HgdSM�1��n�grÒ=gh�|´¬n�VY�ßS�ÁM��� ¶ �KgiU

SF[��Ù��ËMÍ�·¸gigh�ÙªYghgiXbgi�ÙS�k=m7mE�ZX(SFVY�1�±O*É�UYg*)Wgi�rV_gi�}�*Ë=�7��ªYn�[��ig4SCÁ=��� ¶ �KgiU��hm=UYUWgiªW®Hm=[���ª�V_m
Sbx � �
�
~?ªW��n�Vi��SM[���VY��g?�ÜSMUWk=giU ¶ �KgiUWª�´�m=�����}UYghªY���ÑVTn�[}UYg#SF����l(gi[�m=UYXbm=��ª¬ªY��n�VYªiO

©���g}·¸UWm=[jV{gi[�� mM·�V_��g ¶ �HghUC´¬n�����UYghÏ���n�UWg}S|V_n�®E�µV_n���VvªWlEªWVYgiX ªWn�Xbn��ÜSFU?VYmÊV_��SFV{n�[ ��ªYgÙ�jl
c4�,+?��O�©���gÊcÄ�,+�� g
æ7®HghUYn�gh[��igÊn�ª(VY��SFV�VYn�®7��V_n��ÑV{�im=UWUYgh�hV_n�m=[�SM����xFy$# ghçb�in�gi[��rlºm2Ò=ghU
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��[��im=UWUYgh�hV_gh�Cm=®KgiUYSFV_n�m=[±�,´¬��giUWg���mMªYªYghª�SFUYg�ªY®���n�V¥�HgrV8´�ghgi[Ãk=��n���n�[�k¬giUYUWm=UYª�SM[��dSFV_Xbm=ªW®���giUWn��
grÆ^gh�hVYªiO ©���g¼�hm=[jV_UWm=�Ä��mEm=®�ªY��m=������m=®KgiUYSFV_g SFV��a��fM��SF[�� ´¬n����4UYgiÏ���n�UYg SM[�n�[jVYgi[�ªWn ¶ gh�
�iSMXbgiU_S7O �?nÑÒ=gi[ºVY��SFV�VY��g ¶ gh��� mM·�VY��g ~=O �=z n�ª(ªYX(SM������V_��gÊmM[���lÐ´�S#l¹V_m V_m�k=��n���gßn�ª
mFÆÐVY��gbªY�in�gi[��hg�m=� )Wgh�hVdn�V_ªWgi�Ñ·�VY��UYm=��k=� S�®Hgh����n��i��gC´¬n�V_�¼S|Â=� #{Ë=� # ªY®���n�ViO�©���g([�ghVv��m=ªWªi�
®Kgi����n��i��g4Å VY��UY[�n�[�k{X(n�UYUWm=U�m=®KgiUYSFV_gh�|SaV¬��� � n�ª���n�»Mgh��l(V_m{�im=ª&V�~2y$# VY��UYmM��k=��®��7V#������V¬VY��n�ª
n�ª��im=[�ªYn���giU_SF����lÙ�KghVWV_ghU¬VY��SM[ÙV_��gdxFy$#�� V_mb�Kg�græ7®Hgh�hVYgi�|´¬nÑV_�ÙV_��g�VYn�®7��V_n��ÑV�ª&lEªWV_ghX�O

c Xbgi�1��SM[�n�ªWX VYmÙªYgi��gi�rV ¶ �HghUYª?SFV�VY��gC·¸m7�iSM��®��ÜSM[�gv´¬n�����®�UYmM��SM���Ñl|�hm=[�ªYn�ªWV?mM·�S�UYmFV1SFVYn�[�k
X(SMªW»Z´¬n�VY��SF®HghUWV_��UYgiª�VY��SFV�m7�h�i���ÑV�SM���H����V¬V_��g�ªWgi��gi�hVYgi� ¶ �HghU�ªY»jl�Å ªW�in�gh[��ig?®�SFn�UiO

©���g ¶ �KgiUTUY��[|·¸UWm=X V_��gv·¸mE�#SM��V_mbV_��g�ªY®Kgi�rV_UWm=k=U_SF®��|´¬n�������ªYgCS(Xbm7��n ¶ gi�}Ò=ghUYªWn�m=[ßmF·*V_��g
Q�gi�rV_m=ªW®Hgh�2ËF�1��gh����g ¶ �KgiU?X(SM[�SMkMgiXbgi[jV?ªWlEªWVYgiX�O(©���g ¶ �KgiU?UW��[ ´¬n������Hg}~2yÙXbghV_ghUYª?��mM[�k��
SFªYªY��X(n�[�k�´�gZ�iSM[ ��mE�#SaV_gÃV_��g(m=®�VYn��#SF���Kgi[��1� [�g#SFUvV_��gZcÄ�,+���O�©���gZXbgi�1��SM[�n��iªvmM·�VY��n�ª
UW��[�´¬n����H�KgÄ�hm=[�ªYn���giUYSM���ÑlZªWn�Xb®���ghU�V_��SM[�V_��SaV¬SFV�VY��g�zßz�©���ªYn�[��ig�[�mC��giUYmFV1SFVYn�m=[Z´¬n����K�Hg
UWgiÏ���n�UYgi��SFV�VY��gv��SMªYª���mE�#SFVYn�m=[ZmM·�VY��g{~=O �=z¼O

©���g��ÜS#l=m=�7V*mM·�I±°¬² � SM®�®Kg#SMUWª*n�[C��n�k=��UYg�~=O�©���g�n�[�®��7V�SM[��Ã��n�ÆHU_SM�rV_gi�d�HgiSMX(ª�SMUYg�·ÇSM[�[�gh�
mM��V���l¼Í � n�[ V_��g(�hUYm=ªWªv��n�ªY®KgiUWªYn�mM[¼��n�UYgh�hV_n�m=[ V_m���g#S#ÒMg(gh[�m=��k=�¼UYmEm=X VYm|SM�h�im=XbXbm7��SaV_g
SF[¹n�m7��n�[�g��hgi���¬SF[�� ªY����VYVYgiU(SFV{V_��g}n�[�®���V{ªWn���g�SM[�� V_��g��hm=���Ð��giSM�¹mF·TVY��g}�#SMXbgiUYS mM[
VY��g���n�ÆHU_SM�rV_gh��ªWn���gFO�É���S#ÒMgd�1��m=ªWgi[ÊS}~,x�!FX(X �Kg#SFX ªYn�figM�RªWghVÄ®�UYn�X(SMUWn���lb�jl�«¬n��1��SMUW��ªYmM[
��U_SaV_n�[�k{N¥SF���iSFV1SF��m=k=��gÄk=U_SaV_n�[�kÃªYn�fhgiªhO�c ~2x�!MXbX���x=�FÍMX(X k=UYSFV_n�[�kÃ�im=ª&V_ª��7~,�MÈÃO�©���g
[�græEV�n�[��iUYghX(gh[jV¬¯&~2�F�=XbX���¿=y !MXbX ³ �2n�ª���m=������g�VY��g��hm=ªWViO*©���n�ª��1��m=n��ig�SM[��CV_��g�·¸mE�#SM�EU_SFVYn�m
mF·�V_��g(ª&l7ª&V_ghX ¯Ç��ËMÍ ³ VY��gi[¼��ghVYgiUWX(n�[�giª?V_��g{·¸mE�#SM�*��gi[�kFV_� mM·�VY��g(�iSMXbgiU_S7�¥�1��m=ªYgh[�V_m��Hg
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Xbn�[�n�Xbn�figbV_��g}®Km=ªWV&�8�hUYm=ªWª(��n�ªY®KgiUWªYn�mM[Ð�Kg#SFX ªY®�UWg#SM��n�[�k���ªYn�[��ig�SÊ��n�kMk=giUÃ�Kg#SMX UWgiÏ���n�UYgiª
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BSL7Y_1113

Glass:    BSL 7Y
Model #:        1113
Cam. Focal Len.:        762.00000 mm
Central wavel.:       0.57186500
Index - A1:        1.1332938
Index - A2:       0.13689720
Index - A3:       0.70345600
Index - B1:     0.0066940787
Index - B2:      0.023739176
Index - B3:        70.703032
Index:        1.5318647 @ 0.38900000 microns
Index:        1.5200272 @ 0.51425000 microns
Index:        1.5143955 @ 0.63950000 microns
Index:        1.5110385 @ 0.76475000 microns
Index:        1.5086863 @ 0.88949900 microns
Alpha:        63.500000
Beta:        63.500000
Apex angle:        37.000000

CCD Format: 4608 x 2048 pix
Pitch:        52.600000 lpm
Pixel size:        13.500000 microns
Number of passes:       2
Number of prisms:       1
Min Wavl.:       0.38900000 Order: 87
Max Wavl.:       0.88949900 Order: 38
# Orders:       50
Min/Max Order Sep:         421.57674 / 706.44307 microns
Min/Max Order Sep:         31.227907 / 52.329116 pixels
Total Order Sep:        25370.953 microns
Total Order Sep:        1879.3299 pixels
Min FSR:       44.9571 Angstr.
Max FSR:       235.650 Angstr.
Min FSR:        35.174997 mm
Max FSR:        80.937919 mm
Min FSR:        2605.5553 pixels
Max FSR:        5995.4014 pixels

BSL 7Y

-2000 -1000 0 1000 2000
Pixels(13.5 micron)

-1000

-500

0

500

1000

P
ix

el
s(

13
.5

 m
ic

ro
n)

BSL 7Y

           Bl. Wavel.   C.Wavel.   R.Wavel.   Refr.Ang.  D(Refr.Ang.) D(Refr.Ang.)    FSR             FSR  
Order   (Angstr.)     (angstr.)    (angstr.)  (degrees)   (microns)          (pixels)        (angstr.)        (pixels)   
      39      8613.25      8725.11      8836.97    -0.922       421.57674       31.227907      223.721       5839.8069
      46      7316.97      7397.37      7477.78    -0.704       414.62767       30.713161      160.812       4942.8709
      53      6359.79      6420.36      6480.93    -0.479       437.79123       32.428980      121.139       4285.5575
      60      5624.06      5671.32      5718.58    -0.238       476.89676       35.325686      94.5222       3782.9369
      67      5040.89      5078.79      5116.70    0.0272       526.03984       38.965914      75.8028       3386.0444
      74      4567.30      4598.37      4629.44    0.3209       582.90410       43.178082      62.1399       3064.6547
      81      4175.05      4200.98      4226.91    0.6465       646.49034       47.888173      51.8641       2799.0593
      87      3888.78      3911.26      3933.73    0.9538       706.44307       52.329116      44.9571       2605.5553
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©���g�n�ªYªW��gÄmM·�VYU_SM[�ªYXbn�ªYªWn�m=[ZmM·�V_��g4UYgh·¸UYSM�hVYn�ÒMgÄgi��giXbgi[jV_ª�n�ª�ªW��n�®�®HghUYn�ghUiO*É�SMªWªY��Xbg4VY��giUWg�SMUYg
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SF���HSM[jV_n�UWgh­�gh�hVYn�m=[Ù�hmjSFV_n�[�kCn�ª�e7m=�±�?gh�^m=[�·¸��ªYgi�}ªWn���n��#S�O�©���n�ª�n�ª��hgiUWV_SMn�[���lb[�mMV�VY��g��#SFªYgÄ·¸m=U
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 Efficiency of TRES Echelle Spectrograph
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Thick Solid: Total Eff. w/ Iodine Cell
Thick Dot-dash: Total Eff. w/out Iodine Cell
Dotted: Grating Eff.
Dash: Fiber
Dot-dash: refractive interfaces, no Iodine cell
Triple-dot-dash: refractive interfaces, w/ Iodine cell
Thin Solid: CCD QE
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BSL7Y_1114

Glass:    BSL 7Y
Model #:        1114
Cam. Focal Len.:        762.00000 mm
Central wavel.:       0.57186500
Index - A1:        1.1332938
Index - A2:       0.13689720
Index - A3:       0.70345600
Index - B1:     0.0066940787
Index - B2:      0.023739176
Index - B3:        70.703032
Index:        1.5318647 @ 0.38900000 microns
Index:        1.5200272 @ 0.51425000 microns
Index:        1.5143955 @ 0.63950000 microns
Index:        1.5110385 @ 0.76475000 microns
Index:        1.5086863 @ 0.88949900 microns
Alpha:        63.500000
Beta:        63.500000
Apex angle:        37.000000

CCD Format: 4608 x 2048 pix
Pitch:        79.000000 lpm
Pixel size:        13.500000 microns
Number of passes:       2
Number of prisms:       1
Min Wavl.:       0.38900000 Order: 58
Max Wavl.:       0.88949900 Order: 25
# Orders:       34
Min/Max Order Sep:         634.72688 / 1058.8017 microns
Min/Max Order Sep:         47.016806 / 78.429752 pixels
Total Order Sep:        25641.831 microns
Total Order Sep:        1899.3949 pixels
Min FSR:       67.3503 Angstr.
Max FSR:       362.505 Angstr.
Min FSR:        52.839798 mm
Max FSR:        124.07482 mm
Min FSR:        3914.0591 pixels
Max FSR:        9190.7275 pixels
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           Bl. Wavel.   C.Wavel.   R.Wavel.   Refr.Ang.  D(Refr.Ang.) D(Refr.Ang.)    FSR             FSR  
Order   (Angstr.)     (angstr.)    (angstr.)  (degrees)   (microns)          (pixels)        (angstr.)        (pixels)   
      26      8546.49      8714.06      8881.64    -0.916       634.72688       47.016806      335.156       8827.0277
      34      6565.70      6663.70      6761.69    -0.538       643.44728       47.662761      195.991       6711.3353
      42      5330.20      5394.42      5458.64    -0.120       744.50397       55.148443      128.438       5418.2336
      50      4486.00      4531.31      4576.63    0.3739       886.48295       65.665404      90.6262       4544.4779
      58      3872.63      3906.30      3939.98    0.9640       1058.8017       78.429752      67.3503       3914.0591
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BSL7Y_1115

Glass:    BSL 7Y
Model #:        1115
Cam. Focal Len.:        762.00000 mm
Central wavel.:       0.57186500
Index - A1:        1.1332938
Index - A2:       0.13689720
Index - A3:       0.70345600
Index - B1:     0.0066940787
Index - B2:      0.023739176
Index - B3:        70.703032
Index:        1.5318647 @ 0.38900000 microns
Index:        1.5200272 @ 0.51425000 microns
Index:        1.5143955 @ 0.63950000 microns
Index:        1.5110385 @ 0.76475000 microns
Index:        1.5086863 @ 0.88949900 microns
Alpha:        63.500000
Beta:        63.500000
Apex angle:        37.000000

CCD Format: 4608 x 2048 pix
Pitch:        31.600000 lpm
Pixel size:        13.500000 microns
Number of passes:       2
Number of prisms:       1
Min Wavl.:       0.38900000 Order: 146
Max Wavl.:       0.88949900 Order: 64
# Orders:       83
Min/Max Order Sep:         252.61903 / 430.11546 microns
Min/Max Order Sep:         18.712521 / 31.860405 pixels
Total Order Sep:        25689.838 microns
Total Order Sep:        1902.9510 pixels
Min FSR:       26.5720 Angstr.
Max FSR:       138.285 Angstr.
Min FSR:        20.944761 mm
Max FSR:        47.863448 mm
Min FSR:        1551.4638 pixels
Max FSR:        3545.4406 pixels
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           Bl. Wavel.   C.Wavel.   R.Wavel.   Refr.Ang.  D(Refr.Ang.) D(Refr.Ang.)    FSR             FSR  
Order   (Angstr.)     (angstr.)    (angstr.)  (degrees)   (microns)          (pixels)        (angstr.)        (pixels)   
      65      8647.03      8714.06      8781.09    -0.946       252.61903       18.712521      134.062       3490.6623
      72      7812.23      7866.86      7921.49    -0.815       247.75922       18.352535      109.262       3150.0755
      79      7124.42      7169.80      7215.18    -0.684       251.16563       18.604861      90.7570       2870.1212
      86      6547.92      6586.21      6624.50    -0.549       259.97686       19.257545      76.5836       2635.9287
      93      6057.73      6090.47      6123.22    -0.409       272.42160       20.179378      65.4888       2437.1023
     100      5635.82      5664.14      5692.46    -0.261       287.50062       21.296342      56.6417       2266.1865
     107      5268.85      5293.59      5318.33    -0.105       304.75974       22.574796      49.4730       2117.6975
     114      4946.75      4968.54      4990.34    0.0608       323.83561       23.987823      43.5838       1987.4837
     121      4661.77      4681.11      4700.45    0.2374       344.45572       25.515238      38.6867       1872.3690
     128      4407.83      4425.11      4442.40    0.4253       366.62006       27.157042      34.5710       1769.8572
     135      4180.12      4195.66      4211.20    0.6253       390.14697       28.899776      31.0791       1677.9903
     142      3974.79      3988.83      4002.88    0.8381       415.12728       30.750169      28.0902       1595.2003
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BSL7Y_1122

Glass:    BSL 7Y
Model #:        1122
Cam. Focal Len.:        762.00000 mm
Central wavel.:       0.57186500
Index - A1:        1.1332938
Index - A2:       0.13689720
Index - A3:       0.70345600
Index - B1:     0.0066940787
Index - B2:      0.023739176
Index - B3:        70.703032
Index:        1.5318647 @ 0.38900000 microns
Index:        1.5200272 @ 0.51425000 microns
Index:        1.5143955 @ 0.63950000 microns
Index:        1.5110385 @ 0.76475000 microns
Index:        1.5086863 @ 0.88949900 microns
Alpha:        63.500000
Beta:        63.500000
Apex angle:        37.000000

CCD Format: 4608 x 2048 pix
Pitch:        40.000000 lpm
Pixel size:        13.500000 microns
Number of passes:       2
Number of prisms:       1
Min Wavl.:       0.38900000 Order: 115
Max Wavl.:       0.88949900 Order: 50
# Orders:       66
Min/Max Order Sep:         320.97423 / 541.75472 microns
Min/Max Order Sep:         23.775869 / 40.129979 pixels
Total Order Sep:        25684.343 microns
Total Order Sep:        1902.5439 pixels
Min FSR:       33.8349 Angstr.
Max FSR:       178.987 Angstr.
Min FSR:        26.597395 mm
Max FSR:        61.350452 mm
Min FSR:        1970.1774 pixels
Max FSR:        4544.4779 pixels
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           Bl. Wavel.   C.Wavel.   R.Wavel.   Refr.Ang.  D(Refr.Ang.) D(Refr.Ang.)    FSR             FSR  
Order   (Angstr.)     (angstr.)    (angstr.)  (degrees)   (microns)          (pixels)        (angstr.)        (pixels)   
      51      8687.85      8773.87      8859.88    -0.941       320.97423       23.775869      172.037       4454.7507
      58      7648.44      7714.95      7781.46    -0.775       313.79807       23.244301      133.016       3914.0591
      65      6831.16      6884.11      6937.06    -0.608       322.29137       23.873435      105.909       3490.6623
      72      6171.66      6214.82      6257.98    -0.433       340.00468       25.185532      86.3171       3150.0755
      79      5628.29      5664.14      5699.99    -0.247       363.53159       26.928266      71.6978       2870.1212
      86      5172.86      5203.11      5233.36    -0.048       391.60037       29.007435      60.5011       2635.9287
      93      4785.61      4811.48      4837.34    0.1671       423.12098       31.342294      51.7365       2437.1023
     100      4452.30      4474.67      4497.05    0.4001       457.63922       33.899201      44.7467       2266.1865
     107      4162.39      4181.94      4201.48    0.6521       495.24593       36.684884      39.0834       2117.6975
     114      3907.94      3925.15      3942.37    0.9248       535.66861       39.679156      34.4309       1987.4837
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PBL25Y_1109

Glass:    PBL 25Y
Model #:        1109
Cam. Focal Len.:        762.00000 mm
Central wavel.:       0.57186500
Index - A1:        1.3196063
Index - A2:       0.12375263
Index - A3:       0.21005535
Index - B1:      0.010186341
Index - B2:      0.048359360
Index - B3:        27.327203
Index:        1.6110729 @ 0.38900000 microns
Index:        1.5880385 @ 0.51425000 microns
Index:        1.5781229 @ 0.63950000 microns
Index:        1.5726766 @ 0.76475000 microns
Index:        1.5691918 @ 0.88949900 microns
Alpha:        63.500000
Beta:        63.500000
Apex angle:        23.000000

CCD Format: 4608 x 2048 pix
Pitch:        52.600000 lpm
Pixel size:        13.500000 microns
Number of passes:       2
Number of prisms:       1
Min Wavl.:       0.38900000 Order: 87
Max Wavl.:       0.88949900 Order: 38
# Orders:       50
Min/Max Order Sep:         346.45414 / 842.24510 microns
Min/Max Order Sep:         25.663270 / 62.388526 pixels
Total Order Sep:        26524.998 microns
Total Order Sep:        1964.8147 pixels
Min FSR:       44.9571 Angstr.
Max FSR:       235.650 Angstr.
Min FSR:        35.174997 mm
Max FSR:        80.937919 mm
Min FSR:        2605.5553 pixels
Max FSR:        5995.4014 pixels
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           Bl. Wavel.   C.Wavel.   R.Wavel.   Refr.Ang.  D(Refr.Ang.) D(Refr.Ang.)    FSR             FSR  
Order   (Angstr.)     (angstr.)    (angstr.)  (degrees)   (microns)          (pixels)        (angstr.)        (pixels)   
      39      8613.25      8725.11      8836.97    -0.971       346.45414       25.663270      223.721       5839.8069
      46      7316.97      7397.37      7477.78    -0.780       377.47514       27.961122      160.812       4942.8709
      53      6359.79      6420.36      6480.93    -0.567       426.02777       31.557613      121.139       4285.5575
      60      5624.06      5671.32      5718.58    -0.325       486.61637       36.045657      94.5222       3782.9369
      67      5040.89      5078.79      5116.70    -0.048       558.24172       41.351239      75.8028       3386.0444
      74      4567.30      4598.37      4629.44    0.2698       642.08472       47.561831      62.1399       3064.6547
      81      4175.05      4200.98      4226.91    0.6368       741.23383       54.906209      51.8641       2799.0593
      87      3888.78      3911.26      3933.73    0.9972       842.24510       62.388526      44.9571       2605.5553

��n�k=��UWgTÁ �Pz�mE��gi�	~=~#y=Âv�1��SF[�k=n�[�kCz�mE��gh��~=~M~2¿�®�UYn�ªWX k=�ÜSFªYªPV_m � ��N xM��
ÌSF[��ÙSM®Kgræ(SM[�k=��g



PBM8Y_1118

Glass:    PBM 8Y
Model #:        1118
Cam. Focal Len.:        762.00000 mm
Central wavel.:       0.57186500
Index - A1:        1.3535132
Index - A2:       0.13021291
Index - A3:       0.15833727
Index - B1:      0.010562463
Index - B2:      0.049660665
Index - B3:        20.796581
Index:        1.6271881 @ 0.38900000 microns
Index:        1.6025298 @ 0.51425000 microns
Index:        1.5919900 @ 0.63950000 microns
Index:        1.5862288 @ 0.76475000 microns
Index:        1.5825605 @ 0.88949900 microns
Alpha:        63.500000
Beta:        63.500000
Apex angle:        21.000000

CCD Format: 4608 x 2048 pix
Pitch:        31.600000 lpm
Pixel size:        13.500000 microns
Number of passes:       2
Number of prisms:       1
Min Wavl.:       0.38900000 Order: 146
Max Wavl.:       0.88949900 Order: 64
# Orders:       83
Min/Max Order Sep:         198.61615 / 503.19421 microns
Min/Max Order Sep:         14.712307 / 37.273645 pixels
Total Order Sep:        26064.679 microns
Total Order Sep:        1930.7170 pixels
Min FSR:       26.5720 Angstr.
Max FSR:       138.285 Angstr.
Min FSR:        20.944761 mm
Max FSR:        47.863448 mm
Min FSR:        1551.4638 pixels
Max FSR:        3545.4406 pixels
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           Bl. Wavel.   C.Wavel.   R.Wavel.   Refr.Ang.  D(Refr.Ang.) D(Refr.Ang.)    FSR             FSR  
Order   (Angstr.)     (angstr.)    (angstr.)  (degrees)   (microns)          (pixels)        (angstr.)        (pixels)   
      65      8647.03      8714.06      8781.09    -0.964       198.61615       14.712307      134.062       3490.6623
      72      7812.23      7866.86      7921.49    -0.857       208.74453       15.462557      109.262       3150.0755
      79      7124.42      7169.80      7215.18    -0.743       223.18769       16.532421      90.7570       2870.1212
      86      6547.92      6586.21      6624.50    -0.620       240.71932       17.831061      76.5836       2635.9287
      93      6057.73      6090.47      6123.22    -0.488       260.83982       19.321468      65.4888       2437.1023
     100      5635.82      5664.14      5692.46    -0.344       283.23126       20.980093      56.6417       2266.1865
     107      5268.85      5293.59      5318.33    -0.187       307.93905       22.810300      49.4730       2117.6975
     114      4946.75      4968.54      4990.34    -0.017       335.19030       24.828911      43.5838       1987.4837
     121      4661.77      4681.11      4700.45    0.1675       365.16666       27.049383      38.6867       1872.3690
     128      4407.83      4425.11      4442.40    0.3695       398.36776       29.508723      34.5710       1769.8572
     135      4180.12      4195.66      4211.20    0.5901       435.33862       32.247305      31.0791       1677.9903
     142      3974.79      3988.83      4002.88    0.8315       476.94218       35.329050      28.0902       1595.2003
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BSL7Y_1111

Glass:    BSL 7Y
Model #:        1111
Cam. Focal Len.:        762.00000 mm
Central wavel.:       0.57186500
Index - A1:        1.1332938
Index - A2:       0.13689720
Index - A3:       0.70345600
Index - B1:     0.0066940787
Index - B2:      0.023739176
Index - B3:        70.703032
Index:        1.5318647 @ 0.38900000 microns
Index:        1.5200272 @ 0.51425000 microns
Index:        1.5143955 @ 0.63950000 microns
Index:        1.5110385 @ 0.76475000 microns
Index:        1.5086863 @ 0.88949900 microns
Alpha:        63.500000
Beta:        63.500000
Apex angle:        30.000000

CCD Format: 4608 x 2048 pix
Pitch:        52.600000 lpm
Pixel size:        13.500000 microns
Number of passes:       2
Number of prisms:       1
Min Wavl.:       0.38900000 Order: 87
Max Wavl.:       0.88949900 Order: 38
# Orders:       50
Min/Max Order Sep:         328.15039 / 548.11335 microns
Min/Max Order Sep:         24.307436 / 40.600989 pixels
Total Order Sep:        19715.003 microns
Total Order Sep:        1460.3706 pixels
Min FSR:       44.9571 Angstr.
Max FSR:       235.650 Angstr.
Min FSR:        35.174997 mm
Max FSR:        80.937919 mm
Min FSR:        2605.5553 pixels
Max FSR:        5995.4014 pixels

BSL 7Y

-2000 -1000 0 1000 2000
Pixels(13.5 micron)

-1000

-500

0

500

1000

P
ix

el
s(

13
.5

 m
ic

ro
n)

BSL 7Y

           Bl. Wavel.   C.Wavel.   R.Wavel.   Refr.Ang.  D(Refr.Ang.) D(Refr.Ang.)    FSR             FSR  
Order   (Angstr.)     (angstr.)    (angstr.)  (degrees)   (microns)          (pixels)        (angstr.)        (pixels)   
      39      8613.25      8725.11      8836.97    -0.716       328.15039       24.307436      223.721       5839.8069
      46      7316.97      7397.37      7477.78    -0.546       322.51847       23.890257      160.812       4942.8709
      53      6359.79      6420.36      6480.93    -0.372       340.45887       25.219176      121.139       4285.5575
      60      5624.06      5671.32      5718.58    -0.184       370.70775       27.459833      94.5222       3782.9369
      67      5040.89      5078.79      5116.70    0.0217       408.76865       30.279160      75.8028       3386.0444
      74      4567.30      4598.37      4629.44    0.2498       452.73399       33.535851      62.1399       3064.6547
      81      4175.05      4200.98      4226.91    0.5027       501.87707       37.176079      51.8641       2799.0593
      87      3888.78      3911.26      3933.73    0.7411       548.11335       40.600989      44.9571       2605.5553
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BSL7Y_1112

Glass:    BSL 7Y
Model #:        1112
Cam. Focal Len.:        762.00000 mm
Central wavel.:       0.57186500
Index - A1:        1.1332938
Index - A2:       0.13689720
Index - A3:       0.70345600
Index - B1:     0.0066940787
Index - B2:      0.023739176
Index - B3:        70.703032
Index:        1.5318647 @ 0.38900000 microns
Index:        1.5200272 @ 0.51425000 microns
Index:        1.5143955 @ 0.63950000 microns
Index:        1.5110385 @ 0.76475000 microns
Index:        1.5086863 @ 0.88949900 microns
Alpha:        63.500000
Beta:        63.500000
Apex angle:        35.000000

CCD Format: 4608 x 2048 pix
Pitch:        52.600000 lpm
Pixel size:        13.500000 microns
Number of passes:       2
Number of prisms:       1
Min Wavl.:       0.38900000 Order: 87
Max Wavl.:       0.88949900 Order: 38
# Orders:       50
Min/Max Order Sep:         393.68963 / 658.98049 microns
Min/Max Order Sep:         29.162195 / 48.813370 pixels
Total Order Sep:        23679.423 microns
Total Order Sep:        1754.0313 pixels
Min FSR:       44.9571 Angstr.
Max FSR:       235.650 Angstr.
Min FSR:        35.174997 mm
Max FSR:        80.937919 mm
Min FSR:        2605.5553 pixels
Max FSR:        5995.4014 pixels
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           Bl. Wavel.   C.Wavel.   R.Wavel.   Refr.Ang.  D(Refr.Ang.) D(Refr.Ang.)    FSR             FSR  
Order   (Angstr.)     (angstr.)    (angstr.)  (degrees)   (microns)          (pixels)        (angstr.)        (pixels)   
      39      8613.25      8725.11      8836.97    -0.860       393.68963       29.162195      223.721       5839.8069
      46      7316.97      7397.37      7477.78    -0.657       387.10392       28.674364      160.812       4942.8709
      53      6359.79      6420.36      6480.93    -0.447       408.72324       30.275795      121.139       4285.5575
      60      5624.06      5671.32      5718.58    -0.222       445.14906       32.974005      94.5222       3782.9369
      67      5040.89      5078.79      5116.70    0.0256       491.02199       36.371999      75.8028       3386.0444
      74      4567.30      4598.37      4629.44    0.2997       543.93482       40.291468      62.1399       3064.6547
      81      4175.05      4200.98      4226.91    0.6035       603.20628       44.681946      51.8641       2799.0593
      87      3888.78      3911.26      3933.73    0.8902       658.98049       48.813370      44.9571       2605.5553
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BSL7Y_1125

Glass:    BSL 7Y
Model #:        1125
Cam. Focal Len.:        762.00000 mm
Central wavel.:       0.57186500
Index - A1:        1.1332938
Index - A2:       0.13689720
Index - A3:       0.70345600
Index - B1:     0.0066940787
Index - B2:      0.023739176
Index - B3:        70.703032
Index:        1.5318647 @ 0.38900000 microns
Index:        1.5200272 @ 0.51425000 microns
Index:        1.5143955 @ 0.63950000 microns
Index:        1.5110385 @ 0.76475000 microns
Index:        1.5086863 @ 0.88949900 microns
Alpha:        63.500000
Beta:        63.500000
Apex angle:        39.000000

CCD Format: 4608 x 2048 pix
Pitch:        52.600000 lpm
Pixel size:        13.500000 microns
Number of passes:       2
Number of prisms:       1
Min Wavl.:       0.38900000 Order: 87
Max Wavl.:       0.88949900 Order: 38
# Orders:       50
Min/Max Order Sep:         450.73557 / 755.94950 microns
Min/Max Order Sep:         33.387820 / 55.996259 pixels
Total Order Sep:        27134.790 microns
Total Order Sep:        2009.9844 pixels
Min FSR:       44.9571 Angstr.
Max FSR:       235.650 Angstr.
Min FSR:        35.174997 mm
Max FSR:        80.937919 mm
Min FSR:        2605.5553 pixels
Max FSR:        5995.4014 pixels
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           Bl. Wavel.   C.Wavel.   R.Wavel.   Refr.Ang.  D(Refr.Ang.) D(Refr.Ang.)    FSR             FSR  
Order   (Angstr.)     (angstr.)    (angstr.)  (degrees)   (microns)          (pixels)        (angstr.)        (pixels)   
      39      8613.25      8725.11      8836.97    -0.986       450.73557       33.387820      223.721       5839.8069
      46      7316.97      7397.37      7477.78    -0.753       443.28690       32.836066      160.812       4942.8709
      53      6359.79      6420.36      6480.93    -0.513       468.08553       34.673002      121.139       4285.5575
      60      5624.06      5671.32      5718.58    -0.255       510.05244       37.781662      94.5222       3782.9369
      67      5040.89      5078.79      5116.70    0.0288       562.64734       41.677581      75.8028       3386.0444
      74      4567.30      4598.37      4629.44    0.3429       623.50845       46.185811      62.1399       3064.6547
      81      4175.05      4200.98      4226.91    0.6913       691.72740       51.239067      51.8641       2799.0593
      87      3888.78      3911.26      3933.73    1.0201       755.94950       55.996259      44.9571       2605.5553
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