∞∃∃¬̸ T⟨⌉ J≀⊓∇\⊣↕ ≀{ A∫⊔∇≀\≀⇕⟩⌋⊣↕ D⊣⊔⊣ ∈⇔ ∞↙ A↕↕ ∇⟩}⟨⊔∫ ∇⌉∫⌉∇⊑⌉⌈↙⌋◯R↙S↙ ⌈⌉ J≀\} P⊓⌊↕⟩∫⟨⌉⌈ ⌊† T⊒⟩\ P∇⌉∫∫⇔ V↕⌉⌈⌈⌉∇⇔ T⟨⌉ N⌉⊔⟨⌉∇↕⊣\⌈∫

B⇔ V⇔ R⇔ I⇔ H ⊣\⌈ K ⟩⇕⊣}⌉∫ ≀{ ∀ ̸{⊣⌋⌉↖≀\ ∫√⟩∇⊣↕ }⊣↕⊣§⟩⌉∫ R≀⌉↕≀{ S↙ ⌈⌉ J≀\}⇐∞⇔∈⇒ ⇐∞⇒ U\⟩⊑⌉∇∫⟩⊔† ≀{ D⊓∇⟨⊣⇕⇔ D⌉√⊔↙ ≀{ P⟨†∫⟩⌋∫⇔ S≀⊓⊔⟨ R≀⊣⌈⇔ D⊓∇⟨⊣⇕ DH∞ ∋LE⇔ U\⟩⊔⌉⌈ K⟩\}⌈≀⇕ ∪R↙S↙⌈⌉J≀\}ℵ⌈⊓∇⟨⊣⇕↙⊣⌋↙⊓‖⊎ ⇐∈⇒ K⊣√⊔⌉†\ A∫⊔∇≀\≀⇕⟩⌋⊣↕ I\∫⊔⟩⊔⊓⊔⌉⇔ P↙O↙⌊≀§ ∀′′⇔ ∃′′ AV G∇≀\⟩\}⌉\⇔ T⟨⌉ N⌉⊔⟨⌉∇↕⊣\⌈∫ R⌉⌋⌉⟩⊑⌉⌈ A⊓}⊓∫⊔ ∞∃∃∅̸ ⊣⌋⌋⌉√⊔⌉⌈ S⌉√⊔⌉⇕⌊⌉∇ ∞∃∃

A⌊∫⊔∇⊣⌋⊔ FITS ⟩⇕⊣}⌉∫ ⟩\ ⊔⟨⌉ B⇔ V⇔ R⇔ I⇔ H ⊣\⌈ K √⊣∫∫⌊⊣\⌈∫ ⊣∇⌉ √∇⌉∫⌉\⊔⌉⌈ ≀{ ⊣ ∫⊣⇕√↕⌉ ≀{ ∀ ̸{⊣⌋⌉↖≀\ ∫√⟩∇⊣↕ }⊣↕⊣§⟩⌉∫↙ T⟨⌉ }⊣↕⊣§⟩⌉∫ ⊒⌉∇⌉ ∫⌉↕⌉⌋⊔⌉⌈ {∇≀⇕ ⊔⟨⌉ UGC ⊔≀ ⟨⊣⊑⌉ ⊣ ⌈⟩⊣⇕⌉⊔⌉∇ ≀{ ⊣⊔ ↕⌉⊣∫⊔ ∈^′ ⊣\⌈ ⊣ ⇕⟩\≀∇ ≀⊑⌉∇ ⇕⊣|≀∇ ⊣§⟩∫ ∇⊣⊔⟩≀ ↕⊣∇}⌉∇ ⊔⟨⊣\ ′↙∉▽↙ T⟨⌉ ∫⌉↕⌉⌋⊔⌉⌈ }⊣↕⊣§⟩⌉∫ ⟨⊣⊑⌉ ⊣\ ⊣⌊∫≀↕⊓⊔⌉ G⊣↕⊣⌋⊔⟩⌋ ↕⊣⊔⟩⊔⊓⌈⌉ |b| > 25^∘⇔ ⊔≀ ⇕⟩\⟩⇕⟩‡⌉ ⊔⟨⌉ ⌉{{⌉⌋⊔ ≀{ G⊣↕⊣⌋⊔⟩⌋ ⌉§⊔⟩\⌋⊔⟩≀\ ⊣\⌈ {≀∇⌉}∇≀⊓\⌈ ∫⊔⊣∇∫↙ N⌉⊣∇↕† ⊣↕↕ BVRI ⌈⊣⊔⊣ ⊒⌉∇⌉ ≀⌊⊔⊣⟩\⌉⌈ ⊒⟩⊔⟨ ⊔⟨⌉ ∞⇕ J⊣⌋≀⌊⊓∫ K⊣√⊔⌉†\ T⌉↕⌉∫⌋≀√⌉ ⊣⊔ L⊣ P⊣↕⇕⊣ ⊣\⌈ ⊔⟨⌉ H ⊣\⌈ K ⌈⊣⊔⊣ ⊒⌉∇⌉ ≀⌊⊔⊣⟩\⌉⌈ ⊣⊔ ⊔⟨⌉ ∋↙∀⇕ UK I\{∇⊣↖R⌉⌈ T⌉↕⌉∫⌋≀√⌉ ⊣⊔ H⊣⊒⊣⟩⟩↙ T⟨⌉ ⊘⌉↕⌈ ≀{ ⊑⟩⌉⊒ ≀{ ⊔⟨⌉ ⊔⌉↕⌉∫⌋≀√⌉∝⌋⊣⇕⌉∇⊣ ⌋≀⇕⌊⟩\⊣⊔⟩≀\∫ ⊒⌉∇⌉ ≀{⊔⌉\ ∫⇕⊣↕↕⌉∇ ⊔⟨⊣\ ⊔⟨⌉ ≀⌊∫⌉∇⊑⌉⌈ }⊣↕⊣§⟩⌉∫⇔ ⊔⟨⌉∇⌉{≀∇⌉ ⌈∇⟩{⊔∫⌋⊣\\⟩\} ⊣\⌈ ⇕≀∫⊣⟩⌋⟩\} ⊔⌉⌋⟨\⟩∐⊓⌉∫ ⊒⌉∇⌉ ⌉⇕√↕≀†⌉⌈ ⊔≀ ⟩⇕⊣}⌉ ⊣⊔ ↕⌉⊣∫⊔ ⊣↕≀\} ⊔⟨⌉ ⇕⊣|≀∇ ⊣§⟩∫ ≀{ ⊔⟨⌉ }⊣↕⊣§⟩⌉∫↙ M≀∫⊔ ⟩⇕⊣}⌉∫ ⊒⌉∇⌉ ≀⌊⊔⊣⟩\⌉⌈ ⌈⊓∇⟩\} √⟨≀⊔≀⇕⌉⊔∇⟩⌋ \⟩}⟨⊔∫ ⊣\⌈ ⌋⊣↕⟩⌊∇⊣⊔⌉⌈ ⊓∫⟩\} ∫⊔⊣\⌈⊣∇⌈ ∫⊔⊣∇∫↙ A ∫⇕⊣↕↕ {∇⊣⌋⊔⟩≀\ ≀{ ⊔⟨⌉ ⟩⇕⊣}⌉∫ ⊒⊣∫ ⌋⊣↕⟩⌊∇⊣⊔⌉⌈ {∇≀⇕ ↕⟩⊔⌉∇⊣⊔⊓∇⌉ ⊣√⌉∇⊔⊓∇⌉ √⟨≀⊔≀⇕⌉⊔∇†↙ T⟨⌉ ⊣‡⟩⇕⊓⊔⟨⊣↕↕† ⊣⊑⌉∇⊣}⌉⌈ ∇⊣⌈⟩⊣↕ ↕⊓⇕⟩\≀∫⟩⊔† √∇≀⊘↕⌉∫ ⌈⌉∇⟩⊑⌉⌈ {∇≀⇕ ⊔⟨⌉∫⌉ }⊣↕⊣§† ⟩⇕⊣}⌉∫ ⇐∫⌉⌉ ⌈⌉ J≀\} ⊣\⌈ ⊑⊣\ ⌈⌉∇ K∇⊓⟩⊔ ∪∞∃∃△⊎⇔ P⊣√⌉∇ I⇒ ⊣∇⌉ ⊣↕∫≀ ⇕⊣⌈⌉ ⊣⊑⊣⟩↕⊣⌊↕⌉ ⟩\ ⇕⊣⌋⟨⟩\⌉ ∇⌉⊣⌈⊣⌊↕⌉ {≀∇⇕⊣⊔⇔ ⊣∫ ⊣∇⌉ ⊔⟨⌉ ∇⌉∫⊓↕⊔∫ ≀{ ⊔⟨⌉ ⌊⊓↕}⌉∝⌈⟩∫‖ ⌈⌉⌋≀⇕√≀∫⟩⊔⟩≀\∫ ⌈⌉∫⌋∇⟩⌊⌉⌈ ⟩\ ⌈⌉ J≀\} ⇐∪∞∃∃⊣̸⊎⇔ P⊣√⌉∇ II⇒↙ A ⌈⌉⊔⊣⟩↕⌉⌈ ∫⊔⊣⊔⟩∫⊔⟩⌋⊣↕ ⊣\⊣↕†∫⟩∫ ≀{ ⊔⟨⌉ ⌊⊓↕}⌉ ⊣\⌈ ⌈⟩∫‖ √⊣∇⊣⇕⌉⊔⌉∇∫ ≀{ ⊔⟨⟩∫ ⌈⊣⊔⊣ ∫⌉⊔ ⌋⊣\ ⌊⌉ {≀⊓\⌈ ⟩\ ⌈⌉ J≀\} ⇐∪∞∃∃⌊̸⊎⇔ P⊣√⌉∇ III⇒↙ T⟨⌉ ⌈⊓∫⊔ ⊣\⌈ ∫⊔⌉↕↕⊣∇ ⌋≀\⊔⌉\⊔ ≀{ ⊔⟨⌉ }⊣↕⊣§⟩⌉∫ ⊣∫ ⌈⌉∇⟩⊑⌉⌈ {∇≀⇕ ⊔⟨⌉ ⌋≀↕≀∇ √∇≀⊘↕⌉∫ ⟩∫ ⌈⌉∫⌋∇⟩⌊⌉⌈ ⟩\ ⌈⌉ J≀\} ⇐∪∞∃∃⌋̸⊎⇔ P⊣√⌉∇ IV⇒↙ E⊑⟩⌈⌉\⌋⌉ {≀∇ ∫⌉⌋⊓↕⊣∇ ⌉⊑≀↕⊓⊔⟩≀\ ⊣∫ {≀⊓\⌈ ⟩\ ⊔⟨⟩∫ ∫⊣⇕√↕⌉ ⟩∫ ∫⟨≀⊒\ ⟩\ C≀⊓∇⊔⌉⊣⊓⇔ ⌈⌉ J≀\} ⊣\⌈ B∇≀⌉⟩↕∫ ⇐∪∞∃∃⊎̸⇒↙ K⌉†⊒≀∇⌈∫¬ ∫⊓∇⊑⌉†∫ ↖ }⊣↕⊣§⟩⌉∫¬ {⊓\⌈⊣⇕⌉\⊔⊣↕ √⊣∇⊣⇕⌉⊔⌉∇∫ ↖ }⊣↕⊣§⟩⌉∫¬ √⟨≀⊔≀⇕⌉⊔∇† ↖ }⊣↕⊣§⟩⌉∫¬ ∫√⟩∇⊣↕ ↖ }⊣↕⊣§⟩⌉∫¬ ∫⊔∇⊓⌋⊔⊓∇⌉

∞ I\⊔∇≀⌈⊓⌋⊔⟩≀\ A }∇⌉⊣⊔ ⌈⌉⊣↕ ⊣⌊≀⊓⊔ }⊣↕⊣§† ⌉⊑≀↕⊓⊔⟩≀\ ⌋⊣\ ⌊⌉ ↕⌉⊣∇\⌉⌈ ⌊† ∫⊔⊓⌈†⟩\} ⊔⟨⌉⟩∇ ⌊∇≀⊣⌈⌊⊣\⌈ √∇≀√⌉∇⊔⟩⌉∫↙ B∇≀⊣⌈⌊⊣\⌈ ≀⌊∫⌉∇⊑⊣⊔⟩≀\∫ }⟩⊑⌉ ⊣\ ⟩⇕⇕⌉⌈⟩⊣⊔⌉ ⟩⇕√∇⌉∫∫⟩≀\ ≀{ ⊔⟨⌉ ∫√⌉⌋⊔∇⊣↕ ⌉\⌉∇}† ⌈⟩∫⊔∇⟩⌊⊓⊔⟩≀\ ⊣\⌈ ⊔⟨⌉∇⌉⌊† ⟩\{≀∇⇕⊣⊔⟩≀\ ≀\ ∫⊔⌉↕↕⊣∇ ⊣\⌈ ⌈⊓∫⊔ ⌋≀\⊔⌉\⊔↙ E⊑⌉\ ⊔⟨≀⊓}⟨ ⟩\⊔⌉}∇⊣⊔⌉⌈ ⇕⊣}\⟩⊔⊓⌈⌉∫ ≀{ }⊣↕⊣§⟩⌉∫ ⌋⊣\ ⌊⌉ ⊓∫⌉⌈ ⊔≀ ∫⊔⊓⌈† }↕≀⌊⊣↕ √∇≀√⌉∇⊔⟩⌉∫ ≀{ }⊣↕⊣§⟩⌉∫⇔ ⌉⊑⌉\ ⇕≀∇⌉ ⌋⊣\ ⌊⌉ ↕⌉⊣∇\⌉⌈ {∇≀⇕ ⌉§⊣⇕⟩\⟩\} ⊔⟨⌉ ⌈⌉⊔⊣⟩↕⌉⌈ ⌈⟩∫⊔∇⟩⌊⊓⊔⟩≀\ ≀{ ⊔⟨⌉⟩∇ ↕⟩}⟨⊔ ⊣\⌈ ⌋≀↕≀∇∫↙ T⟨⌉ ∫⊔⊣∇ {≀∇⇕⊣⊔⟩≀\ ⟨⟩∫⊔≀∇† ⟩\ }⊣↕⊣§⟩⌉∫ ∫⌉⌉⇕∫ ⊔≀ ⌊⌉ ∇⌉↕⊣⊔⌉⌈ ⊔≀ ⊔⟨⌉⟩∇ ∫⊓∇{⊣⌋⌉

∞

⌈⌉\∫⟩⊔† √∇≀√⌉∇⊔⟩⌉∫ ⇐K⌉\\⟩⌋⊓⊔⊔ ∪∞∃∀∃⊎∅ R†⌈⌉∇ ⊣\⌈ D≀√⟩⊔⊣ ∪∞∃∃△⊎∅ ⌈⌉ J≀\} ∪∞∃∃⌋̸⊎⇒⇔ ⊣\⌈ ⊔⟨⌉∇⌉{≀∇⌉ ⟩⊔ ⟩∫ ⟩⇕√⌉∇⊣⊔⟩⊑⌉ ⊔≀ ⟨⊣⊑⌉ ⊣ ∫⊔⊣⊔⟩∫⊔⟩⌋⊣↕ ‖\≀⊒↕⌉⌈}⌉ ≀{ ∫⊓∇{⊣⌋⌉ ⌊∇⟩}⟨⊔\⌉∫∫ ⌈⟩∫⊔∇⟩⌊⊓⊔⟩≀\∫ ⟩\ }⊣↕⊣§⟩⌉∫ ⊔≀ ⊓\⌈⌉∇∫⊔⊣\⌈ }⊣↕⊣§† ⌉⊑≀↕⊓⊔⟩≀\↙ T⟨⌉ ⟩⇕⊣}⌉ ⌈⊣⊔⊣ ∫⌉⊔ √∇⌉∫⌉\⊔⌉⌈ ⟨⌉∇⌉ ⊒⊣∫ ⌋≀↕↕⌉⌋⊔⌉⌈ ⊔≀ ∫⊔⊓⌈† ⊔⟨⌉ ∫⊓∇{⊣⌋⌉ ⌊∇⟩}⟨⊔\⌉∫∫ ⌈⟩∫⊔∇⟩⌊⊓⊔⟩≀\ ≀{ ∫√⟩∇⊣↕ }⊣↕⊣§⟩⌉∫↙ O{ ⌉∫√⌉⌋⟩⊣↕ ⟩\⊔⌉∇⌉∫⊔ ⊒⊣∫ ⊔⟨⌉ ∐⊓⌉∫⊔⟩≀\ ⊒⟨⌉⊔⟨⌉∇ ⌈⟩∫‖∫ ⟩\ ∫√⟩∇⊣↕ }⊣↕⊣§⟩⌉∫ ⟨⊣⊑⌉ ⊣ √∇⌉{⌉∇∇⌉⌈ ⌋⌉\⊔∇⊣↕ ∫⊓∇{⊣⌋⌉ ⌊∇⟩}⟨⊔\⌉∫∫ ⊑⊣↕⊓⌉ ⊣∫ √∇≀√≀∫⌉⌈ ⌊† F∇⌉⌉⇕⊣\ ⇐∪∞∃′⊎⇒↙ T⟨⌉ ≀⌊∫⌉∇⊑⊣⊔⟩≀\∫ ⊒⌉∇⌉ ⇕⊣⌈⌉ ⟩\ ∫⊓⌋⟨ ⊣ ⊒⊣† ⊔⟨⊣⊔ ⊔⟨⌉† ⊒⌉∇⌉ ∫⊓⟩⊔⊣⌊↕⌉ ⊔≀ ∫⊔⊓⌈† ⊔⟨⟩∫ ⌋⌉\⊔∇⊣↕ ∫⊓∇{⊣⌋⌉ ⌊∇⟩}⟨⊔\⌉∫∫ ⌉{{⌉⌋⊔⇔ ⌊⊓⊔ ⊔⟨⟩∫ ⇕⟩}⟨⊔ ⇕⊣‖⌉ ⊔⟨⌉ ≀⌊∫⌉∇⊑⊣⊔⟩≀\∫ ↕⌉∫∫ ⊓∫⌉{⊓↕ {≀∇ ∫≀⇕⌉ ≀⊔⟨⌉∇ ∫⊔⊓⌈⟩⌉∫ ⌈⊓⌉ ⊔≀ ⊔⊒≀ ↕⟩⇕⟩⊔⊣⊔⟩≀\∫↙ ⇐∞⇒ D⟩∫‖ ⌋⌉\⊔∇⊣↕ ∫⊓∇{⊣⌋⌉ ⌊∇⟩}⟨⊔\⌉∫∫⌉∫ ⊣∇⌉ ⟩\ }⌉\⌉∇⊣↕ ⌈⌉⊔⌉∇⇕⟩\⌉⌈ {∇≀⇕ ≀\⌉↖⌈⟩⇕⌉\∫⟩≀\⊣↕ ⇐∞D⇒ ↕⊓⇕⟩\≀∫⟩⊔† √∇≀⊘↕⌉∫⇔ ⌋≀\∫⊔∇⊓⌋⊔⌉⌈ ⌊† ∫≀⇕⌉ ‖⟩\⌈ ≀{ ⊣‡⟩⇕⊓⊔⟨⊣↕ ⊣⊑⌉∇⊣}⟩\} ≀{ ⊔⟨⌉ ↕⟩}⟨⊔ ⌈⟩∫⊔∇⟩⌊⊓⊔⟩≀\↙ N≀ ⌉{{≀∇⊔ ⊒⊣∫ ⇕⊣⌈⌉ ⊔≀ ≀⌊⊔⊣⟩\ ⟩⇕⊣}⌉∫ ⊒⟩⊔⟨ ⟨⟩}⟨ ∫⟩}\⊣↕↖⊔≀↖\≀⟩∫⌉ √⌉∇ √⟩§⌉↕⇔ ⊣∫ ↕⊣∇}⌉ \⊓⇕⌊⌉∇∫ ≀{ √⟩§⌉↕∫ ⊒⌉∇⌉ ⊔≀ ⌊⌉ ⊣⊑⌉∇⊣}⌉⌈ ⟩\ ⊔⟨⌉ √∇≀⌋⌉∫∫ ≀{ ⌋∇⌉⊣⊔⟩\} ↕⊓⇕⟩\≀∫⟩⊔† √∇≀⊘↕⌉∫↙ F⊓∇⊔⟨⌉∇⇕≀∇⌉ ⊔⟨⌉ ⊖⌈⌉√⊔⟨↑ ≀{ ⊔⟨⌉ ≀√⊔⟩⌋⊣↕ ⟩⇕⊣}⌉∫ ⊒⌉∇⌉ ⇕⊣⊔⌋⟨⌉⌈ ⊔≀ ⊔⟨⌉ \⌉⊣∇↖IR ≀⌊∫⌉∇⊑⊣⊔⟩≀\∫⇔ ⊒⟨⟩⌋⟨ ⊣∇⌉ ⇕≀∇⌉ ↕⟩⇕⟩⊔⌉⌈ ⌊† ⊔⟨⌉ ⟨⟩}⟨ ∫‖† ⌊⊣⌋‖}∇≀⊓\⌈ ↕⌉⊑⌉↕ ⊔⟨⊣\ ⌊† ∫⟩}\⊣↕↖⊔≀↖ \≀⟩∫⌉ ∇⊣⊔⟩≀∫↙ A ⌋≀\∫⟩⌈⌉∇⊣⌊↕⌉ {∇⊣⌋⊔⟩≀\ ≀{ ⊔⟨⌉ ⟩⇕⊣}⌉∫ ⟨⊣⊑⌉ ⊔≀≀ ↕≀⊒ ∫⟩}\⊣↕↖⊔≀↖\≀⟩∫⌉ √⌉∇ √⟩§⌉↕ ⊔≀ ⊣↕↕≀⊒ ⌈⌉⊔⊣⟩↕⌉⌈ ⇕≀∇√⟨≀↕≀}⟩⌋⊣↕ ∫⊔⊓⌈⟩⌉∫ ≀{ \≀\↖⊣§⟩∫†⇕⇕⌉⊔∇⟩⌋ ∫⊔∇⊓⌋⊔⊓∇⌉∫ ⇐⟩⌉↙ ⌊⊣∇∫ ⊣\⌈ ∫√⟩∇⊣↕ ⊣∇⇕∫⇒ ⌉§⌋⌉√⊔ ⟩\ ⊔⟨⌉ ⟨⟩}⟨⌉∫⊔ ∫⊓∇{⊣⌋⌉ ⌊∇⟩}⟨⊔\⌉∫∫ ∇⌉}⟩≀\∫↙ ⇐∈⇒ T⟨⌉ ⊓∫⌉⌈ ⊔⌉↕⌉∫⌋≀√⌉∝⌋⊣⇕⌉∇⊣ ⌋≀⇕⌊⟩\⊣⊔⟩≀\∫ ⟨⊣⌈ ⊣ ↕⟩⇕⟩⊔⌉⌈ ⊘⌉↕⌈↖≀{↖⊑⟩⌉⊒⇔ ⌉∫√⌉⌋⟩⊣↕↕† ⟩\ ⊔⟨⌉ \⌉⊣∇↖IR↙ O{⊔⌉\ ≀\↕† ⊔⟨⌉ ⇕⊣|≀∇ ⊣§⟩∫ ⊒⊣∫ ⟩⇕⊣}⌉⌈ ≀{ ⊔⟨⌉ ↕⊣∇}⌉∇ }⊣↕⊣§⟩⌉∫⇔ ⊣∫ ⊔⟨⟩∫ ⊒⊣∫ ∫⊓{⊘⌋⟩⌉\⊔ ⊔≀ ⇕⌉⊣∫⊓∇⌉ ⊔⟨⌉ ∇⊣⌈⟩⊣↕ ↕⊓⇕⟩\≀∫⟩⊔† ⌈⟩∫⊔∇⟩⌊⊓⊔⟩≀\ ≀{ ⊔⟨⌉ }⊣↕⊣§†↙ T⟨⟩∫ ⊣}⊣⟩\ ↕⟩⇕⟩⊔∫ ⊔⟨⌉ ⊓∫⌉{⊓↕\⌉∫∫ ≀{ ⊔⟨⌉ ⟩⇕⊣}⌉∫ ⊔≀ ∫⊔⊓⌈† \≀\↖⊣§⟩∫†⇕⇕⌉⊔∇⟩⌋ ↕⟩}⟨⊔ ⌈⟩∫⊔∇⟩⌊⊓⊔⟩≀\∫ ⟩\ ⊔⟨⌉ ≀⊓⊔⌉∇ √⊣∇⊔ ≀{ }⊣↕⊣§⟩⌉∫↙ T⟨⌉ ∫⊔∇⊓⌋⊔⊓∇⌉ ≀{ ⊔⟨⟩∫ √⊣√⌉∇ ⟩∫ ⊣∫ {≀↕↕≀⊒∫¬ ⊔⟨⌉ ∫⌉↕⌉⌋⊔⟩≀\ ≀{ ⊔⟨⌉ ∫⊣⇕√↕⌉ ⟩∫ ⌈⌉∫⌋∇⟩⌊⌉⌈ ⟩\ S⌉⌋⊔⟩≀\ ∈ ⊣\⌈ ⊔⟨⌉ ≀⌊∫⌉∇⊑⊣⊔⟩≀\∫ ⟩\ S⌉⌋⊔⟩≀\ ∋↙ S⌉⌋⊔⟩≀\ △ ⌉§√↕⊣⟩\∫ ⊔⟨⌉ ⌈⟩{{⌉∇⌉\⊔ ⌈⊣⊔⊣ ∇⌉⌈⊓⌋⊔⟩≀\ ⊔⌉⌋⟨\⟩∐⊓⌉∫ ⊓∫⌉⌈↙ I\ S⌉⌋⊔⟩≀\ ▽ I ⌈⌉∫⌋∇⟩⌊⌉ ⊔⟨⌉ {≀∇⇕⊣⊔ ≀{ ⊔⟨⌉ FITS ⟩⇕⊣}⌉∫ ≀\ ⊔⟨⌉ CD↖ROM⇔ ⟩\ S⌉⌋⊔⟩≀\ ̸⊔⟨⌉ {≀∇⇕⊣⊔ ≀{ ⊔⟨⌉ ↕⊓⇕⟩\≀∫⟩⊔† √∇≀⊘↕⌉∫ ⊣\⌈ ⟩\ S⌉⌋⊔⟩≀\ ⊔⟨⌉ {≀∇⇕⊣⊔ ≀{ ⊔⟨⌉ ⌊⊓↕}⌉∝⌈⟩∫‖ ⌈⌉⌋≀⇕√≀∫⟩⊔⟩≀\ ⊘↕⌉∫↙ A ⇕≀∇⌉ ⌈⌉⊔⊣⟩↕⌉⌈ ⌈⌉∫⌋∇⟩√⊔⟩≀\ ≀{ ⊔⟨⌉ ∫⌉↕⌉⌋⊔⟩≀\⇔ ≀⌊∫⌉∇⊑⊣⊔⟩≀\∫ ⊣\⌈ ⌈⊣⊔⊣ ∇⌉⌈⊓⌋⊔⟩≀\ ⌋⊣\ ⌊⌉ {≀⊓\⌈ ⟩\ P⊣√⌉∇ I↙ T⟨⌉ ⌊⊓↕}⌉∝⌈⟩∫‖ ⌈⌉⌋≀⇕√≀∫⟩⊔⟩≀\ ⇕⌉⊔⟨≀⌈∫ ⊣∇⌉ ⌉§√↕⊣⟩\⌉⌈ ⟩\ ⇕≀∇⌉ ⌈⌉⊔⊣⟩↕ ⟩\ P⊣√⌉∇ II↙

∈ S⌉↕⌉⌋⊔⟩≀\ T⟨⌉ }⊣↕⊣§⟩⌉∫ ⊒⌉∇⌉ ∫⌉↕⌉⌋⊔⌉⌈ {∇≀⇕ ⊔⟨⌉ U√√∫⊣↕⊣ G⌉\⌉∇⊣↕ C⊣⊔⊣↕≀}⊓⌉ ≀{ G⊣↕⊣§⟩⌉∫ ⇐UGC⇔ N⟩↕∫≀\ ∪∞∃∋⊎⇒↙ O\↕† ∫√⟩∇⊣↕ }⊣↕⊣§⟩⌉∫ ⟩\ ⊔⟨⌉ ∇⊣\}⌉ S∞↖DWARF SP ⊒⌉∇⌉ ∫⌉↕⌉⌋⊔⌉⌈⇔ ⌉§⌋↕⊓⌈⟩\} }⊣↕⊣§⟩⌉∫ ⊒⟩⊔⟨ ⌋↕⊣∫∫⟩⊘⌋⊣⊔⟩≀\∫ ⊣∫ S′↖S∞⇔ SB′↖SB∞⇔ S∋↖IRR⇔ IRR ⊣\⌈ DWARF IRR↙ I⌈⌉⊣↕↕† ≀\⌉ ⊒≀⊓↕⌈ ↕⟩‖⌉ ⊔≀ ⟨⊣⊑⌉ ⊣ ⊑≀↕⊓⇕⌉↖↕⟩⇕⟩⊔⌉⌈ ∫⊣⇕√↕⌉ ≀{ }⊣↕⊣§⟩⌉∫ {≀∇ ⊣ ∫⊔⊣⊔⟩∫⊔⟩⌋⊣↕ ∫⊔⊓⌈† ≀{ }⊣↕⊣§† √∇≀√⌉∇⊔⟩⌉∫⇔ ⌊⊓⊔ ⊔⟨⟩∫ ⟩∫ ⟩⇕√≀∫∫⟩⌊↕⌉ ⌈⊓⌉ ⊔≀ ∫⌉↕⌉⌋⊔⟩≀\ ⌉{{⌉⌋⊔∫↙ T≀ ⌋∇⌉⊣⊔⌉ ⊣ ∫⊣⇕√↕⌉ ⊔⟨⊣⊔ ⟩∫ ⌋≀∇∇⌉⌋⊔⊣⌊↕⌉ {≀∇ ∫⌉↕⌉⌋⊔⟩≀\ ⌉{{⌉⌋⊔∫⇔ ⊔⟨⌉ }⊣↕⊣§⟩⌉∫ ⊒⌉∇⌉ ∫⌉↕⌉⌋⊔⌉⌈ ⊔≀ ⟨⊣⊑⌉ UGC ∇⌉⌈ ⌈⟩⊣⇕⌉⊔⌉∇∫ ≀{ ⊣⊔ ↕⌉⊣∫⊔ ∈ ′↙ T⟨⌉ }⊣↕⊣§⟩⌉∫ ⟨⊣⊑⌉ ∇⌉⌈ UGC ⇕⟩\≀∇ ≀⊑⌉∇ ⇕⊣|≀∇ ⊣§⟩∫ ∇⊣⊔⟩≀∫ ↕⊣∇}⌉∇ ⊔⟨⊣\ ′↙∉▽ ⊔≀ ∇⌉⌈⊓⌋⌉ √∇≀⌊↕⌉⇕∫ ⊒⟩⊔⟨ √∇≀|⌉⌋⊔⟩≀\ ⌉{{⌉⌋⊔∫ ⊣\⌈ ⌈⊓∫⊔ ⌉§⊔⟩\⌋⊔⟩≀\↙ T⟨⟩∫ ⊣§⟩∫ ∇⊣⊔⟩≀ ∇⊣\}⌉ ⌋≀∇∇⌉∫√≀\⌈∫ ⊔≀ ⟩\⌋↕⟩\⊣⊔⟩≀\∫ ↕⌉∫∫ ⊔⟨⊣\ ⊣√√∇≀§⟩⇕⊣⊔⌉↕† ▽∞ ∘↙ O\↕† }⊣↕⊣§⟩⌉∫ ⊒⟩⊔⟨ ⊣\ ⊣⌊∫≀↕⊓⊔⌉ G⊣↕⊣⌋⊔⟩⌋ ↕⊣⊔⟩⊔⊓⌈⌉ |b| > 25 ∘ ⊒⌉∇⌉ ∫⌉↕⌉⌋⊔⌉⌈⇔ ⊔≀ ⇕⟩\⟩⇕⟩‡⌉ ⊔⟨⌉ ⌉{{⌉⌋⊔ ≀{ G⊣↕⊣⌋⊔⟩⌋ ⌉§⊔⟩\⌋⊔⟩≀\ ⊣\⌈ ⊔≀ ∇⌉⌈⊓⌋⌉ ⊔⟨⌉ \⊓⇕⌊⌉∇ ≀{ {≀∇⌉}∇≀⊓\⌈ ∫⊔⊣∇∫↙ T⟨⌉∫⌉ ∫⌉↕⌉⌋⊔⟩≀\ ⌋∇⟩⊔⌉∇⟩⊣ ∇⌉∫⊓↕⊔⌉⌈ ⟩\ ⊣ ∫⊣⇕√↕⌉ ≀{ ∋∀̸ }⊣↕⊣§⟩⌉∫↙ T⟨⌉ ⊘\⊣↕ ∫⊣⇕√↕⌉ ≀{ ∀ ̸}⊣↕⊣§⟩⌉∫ ≀⌊∫⌉∇⊑⌉⌈ ⊒⊣∫ ∫⌉↕⌉⌋⊔⌉⌈ ≀\ ⊔⟨⌉ ⌊⊣∫⟩∫ ≀{ ⟨≀⊓∇ ⊣\}↕⌉ ⊣\⌈ ⌈⌉⌋↕⟩\⊣⊔⟩≀\ ≀\↕†⇔ ⟩\ ∫⊓⌋⟨ ⊣ ⊒⊣† ⊔⟨⊣⊔ ⊒⌉ ⟨⊣⌈ ⊣⌊≀⊓⊔ ⌉∐⊓⊣↕ \⊓⇕⌊⌉∇ ≀{ ≀⌊∫⌉∇⊑⊣⌊↕⌉ }⊣↕⊣§⟩⌉∫ ⌈⊓∇⟩\} ⊔⟨⌉ ⊒⟨≀↕⌉ \⟩}⟨⊔ ⟩\ ⊔⟨⌉ }∇⊣\⊔⌉⌈ ≀⌊∫⌉∇⊑⟩\} ⊔⟩⇕⌉↙ T⟨⌉ ⊔≀⊔⊣↕ ∫⌉↕⌉⌋⊔⌉⌈ ⊣∇⌉⊣∫ ⌋≀⊑⌉∇ ⊣⌊≀⊓⊔ ∞∈↙▽↗ ≀{ ⊔⟨⌉ ∫‖†↙ A↕↕ }↕≀⌊⊣↕ √⊣∇⊣⇕⌉⊔⌉∇∫ ≀{ ⊔⟨⌉ ≀⌊∫⌉∇⊑⌉⌈ }⊣↕⊣§⟩⌉∫ ⊣∇⌉ ↕⟩∫⊔⌉⌈ ⟩\ T⊣⌊↕⌉ ∞↙

∋ O⌊∫⌉∇⊑⊣⊔⟩≀\∫ N⌉⊣∇↕† ⊣↕↕ BVRI ⟩⇕⊣}⌉∫ ⊒⌉∇⌉ ≀⌊⊔⊣⟩\⌉⌈ ⊒⟩⊔⟨ ⊔⟨⌉ ∞⇕ J⊣⌋≀⌊⊓∫ K⊣√⊔⌉†\ T⌉↕⌉∫⌋≀√⌉ ⇐JKT⇒ ⊣⊔ L⊣ P⊣↕⇕⊣⇔ ⌉∐⊓⟩√√⌉⌈ ⊒⟩⊔⟨ ⊣ ∋∀▽§▽∀ GEC CCD ⌋⊣⇕⌉∇⊣⇔ ⟩\ M⊣∇⌋⟨ ⊣\⌈ S⌉√⊔⌉⇕⌊⌉∇ ∞∃∃∞ ⊣\⌈ A√∇⟩↕ ∞∃∃∈↙ T⟨⌉ K⟩⊔⊔ P⌉⊣‖ BVRI ⊘↕⊔⌉∇ ∫⌉⊔ ⇐RGO ∝ L⊣ P⊣↕⇕⊣ T⌉⌋⟨\⟩⌋⊣↕ N≀⊔⌉∫ ∪∞∃∀⊎⇒ ⊒⊣∫ ⊓∫⌉⌈⇔ ⊔⟨⌉ √⟩§⌉↕ ∫⟩‡⌉ ⊒⊣∫

∈

′↙∋ ′′↙ T⟨⌉ CCD ⌋⊣⇕⌉∇⊣ ⊒⊣∫ ⊓∫⌉⌈ ⟩\ ⌊≀⊔⟨ ⟩⊔∫ \≀∇⇕⊣↕ ⟩⇕⊣}⟩\} ⇕≀⌈⌉ ⊣∫ ⊒⌉↕↕ ⊣∫ ⟩\ ⟩⊔∫ ⌈∇⟩{⊔∫⌋⊣\ ⇕≀⌈⌉↙ I\ ⌈∇⟩{⊔∫⌋⊣\ ⇕≀⌈⌉⇔ ≀√⊔⟩⇕⊣↕ ⊓∫⌉ ⟩∫ ⇕⊣⌈⌉ ≀{ ⊔⟨⌉ ⊒⊣† CCD∫ ⊣∇⌉ ⌈⌉∫⟩}\⌉⌈¬ ⊒⟨⟩↕⌉ ⊔⟨⌉ ⊔⌉↕⌉∫⌋≀√⌉ ⟩∫ ⊔∇⊣⌋‖⟩\} ⊔⟨⌉ ≀⌊|⌉⌋⊔⇔ ⊔⟨⌉ CCD ⌋⊣⇕⌉∇⊣ ⟩∫ ∫⟨⟩{⊔⌉⌈ ⊓\⌈⌉∇ ⊔⟨⌉ ⊔⌉↕⌉∫⌋≀√⌉ ⊣⊔ ⊔⟨⌉ ∫⊣⇕⌉ ∫√⌉⌉⌈ ⊣∫ ⊔⟨⌉ ⟩⇕⊣}⌉ ⟩∫ ∫⟨⟩{⊔⌉⌈ ⌈≀⊒\ ⊔⟨⌉ ⌋≀↕⊓⇕\∫ ≀{ ⊔⟨⌉ CCD ⊒⟨⟩↕⌉ ⟩⊔ ⟩∫ ∇⌉⊣⌈ ≀⊓⊔↙ T†√⟩⌋⊣↕ ⌉§√≀∫⊓∇⌉ ⊔⟩⇕⌉∫ ⊒⌉∇⌉ ′̸′ ∫ ⟩\ B ⊣\⌈ △′′ ∫ {≀∇ ⊔⟨⌉ ≀⊔⟨⌉∇ ≀√⊔⟩⌋⊣↕ √⊣∫∫⌊⊣\⌈∫↙ T⊒⟩↕⟩}⟨⊔ ⊙⊣⊔⊘⌉↕⌈∫ ⊒⌉∇⌉ ≀⌊⊔⊣⟩\⌉⌈ ⊣⊔ ⊔⟨⌉ ⌊⌉}⟩\\⟩\} ≀∇ ⊣⊔ ⊔⟨⌉ ⌉\⌈ ≀{ ⊔⟨⌉ \⟩}⟨⊔ ⊣\⌈ }↕≀⌊⊓↕⊣∇ ⌋↕⊓∫⊔⌉∇ ⊘⌉↕⌈∫ ⊒⟩⊔⟨ ∫⊔⊣\⌈⊣∇⌈ ∫⊔⊣∇∫ ⊒⌉∇⌉ ≀⌊∫⌉∇⊑⌉⌈ ⊣⊔ ∇⌉}⊓↕⊣∇ ⟩\⊔⌉∇⊑⊣↕∫ ⊔⟨∇≀⊓}⟨ ⊔⟨⌉ \⟩}⟨⊔ {≀∇ ⌋⊣↕⟩⌊∇⊣⊔⟩≀\↙ A ∫⇕⊣↕↕ \⊓⇕⌊⌉∇ ≀{ ≀√⊔⟩⌋⊣↕ ≀⌊∫⌉∇⊑⊣⊔⟩≀\∫ ⊒⌉∇⌉ ≀⌊⊔⊣⟩\⌉⌈ {∇≀⇕ ⊔⟨⌉ L⊣ P⊣↕⇕⊣ ⊣∇⌋⟨⟩⊑⌉↙ T⟨⌉ \⌉⊣∇↖IR H ⊣\⌈ K √⊣∫∫⌊⊣\⌈ ≀⌊∫⌉∇⊑⊣⊔⟩≀\∫ ⊒⌉∇⌉ ⇕⊣⌈⌉ ⊣⊔ ⊔⟨⌉ U\⟩⊔⌉⌈ K⟩\}⌈≀⇕ I\{∇⊣∇⌉⌈ T⌉↕⌉∫⌋≀√⌉ ⊣⊔ H⊣⊒⊣⟩⟩ ⊒⟩⊔⟨ IRCAM II ⌋≀\⊔⊣⟩\⟩\} ⊣ ▽∀§∉ I\S⌊ ⊣∇∇⊣†↙ D⊓∇⟩\} ⊔⟨⌉ F⌉⌊∇⊓⊣∇† ∞∃∃∈ ∇⊓\ ∫⊔⊣\⌈⊣∇⌈ H ⊣\⌈ K ⊘↕⊔⌉∇∫ ⊒⌉∇⌉ ⊓∫⌉⌈⇔ ⌊⊓⊔ ⊣ K ′ ⊘↕⊔⌉∇ ⊒⊣∫ ⊓∫⌉⌈ ⟩\ S⌉√⊔⌉⇕⌊⌉∇ ∞∃∃∞↙ T⟨⌉ √⟩§⌉↕ ∫⟩‡⌉ ⊒⊣∫ ∞↙∈ ′′↙ F≀∇ ⊣⌋⌋⊓∇⊣⊔⌉ ∫‖† ∫⊓⌊⊔∇⊣⌋⊔⟩≀\ ⊣\⌈ ⊙⊣⊔⊘⌉↕⌈⟩\} ∫‖† {∇⊣⇕⌉∫ ⊒⌉∇⌉ ≀⌊⊔⊣⟩\⌉⌈ ⌊⌉{≀∇⌉ ⊣\⌈ ⊣{⊔⌉∇ ⌉⊑⌉∇† ⊔⊒≀ ≀⌊|⌉⌋⊔ {∇⊣⇕⌉∫ ⊣⊔ ⊣ √≀∫⟩⊔⟩≀\ ≀{{∫⌉⊔ ⊣ {⌉⊒ ⊣∇⌋⇕⟩\ {∇≀⇕ ⊔⟨⌉ ≀⌊|⌉⌋⊔↙ I⇕⊣}⌉∫ ⊒⌉∇⌉ ⊔⊣‖⌉\ ⟩\ ⊣ ∫⊔∇⟩√ ⊣↕≀\} ⊔⟨⌉ ⇕⊣|≀∇ ⊣§⟩∫ ≀{ ⊔⟨⌉ }⊣↕⊣§⟩⌉∫⇔ ∫√⌉\⌈⟩\} ⊣⌊≀⊓⊔ ⊔⊒⟩⌋⌉ ⊣∫ ⇕⊓⌋⟨ ⊔⟩⇕⌉ ≀\ ⊔⟨⌉ ≀⊓⊔⌉∇ √⊣∇⊔ ≀{ }⊣↕⊣§⟩⌉∫ ⊔⟨⊣\ ≀\ ⊔⟨⌉ ⌋⌉\⊔∇⊣↕ ∇⌉}⟩≀\ ⊔≀ ⟩\⌋∇⌉⊣∫⌉ ∫⟩}\⊣↕↖⊔≀↖\≀⟩∫⌉ ⟩\ ⊔⟨⌉∫⌉ ↕≀⊒ ∫⊓∇{⊣⌋⌉ ⌊∇⟩}⟨⊔\⌉∫∫ ∇⌉}⟩≀\∫↙ C⊣↕⟩⌊∇⊣⊔⟩≀\ ∫⊔⊣∇∫ {∇≀⇕ ⊔⟨⌉ ↕⟩∫⊔ ≀{ E↕⟩⊣∫ ⌉⊔ ⊣↕↙ ⇐∪∞∃∀∈⊎⇒ ⊒⌉∇⌉ ⟩⇕⊣}⌉⌈ ⊣⊔ ∇⌉}⊓↕⊣∇ ⟩\⊔⌉∇⊑⊣↕∫↙ D⊣∇‖ {∇⊣⇕⌉∫ ⊒⟩⊔⟨ ⌉§√≀∫⊓∇⌉ ⊔⟩⇕⌉∫ ⌉∐⊓⊣↕ ⊔≀ ⊔⟨⌉ ≀⌊|⌉⌋⊔ ⌉§√≀∫⊓∇⌉ ⊔⟩⇕⌉∫ ⊒⌉∇⌉ ⊣↕∫≀ ≀⌊⊔⊣⟩\⌉⌈ ⊣⊔ ∇⌉}⊓↕⊣∇ ⟩\⊔⌉∇⊑⊣↕∫↙ T⟨⌉ {⊓↕↕ ≀⌊∫⌉∇⊑⟩\} ↕≀} ⊒⟩⊔⟨ ≀⌊∫⌉∇⊑⟩\} ⇕⌉⊔⟨≀⌈ ⇐⌈∇⟩{⊔∫⌋⊣\⇔ ⇕≀∫⊣⟩⌋⇒⇔ ⌉§√≀∫⊓∇⌉ ⊔⟩⇕⌉∫⇔ √⟨≀⊔≀⇕⌉⊔∇⟩⌋ ∐⊓⊣↕⟩⊔† ⊣\⌈ ∫⌉⌉⟩\} ⌉∫⊔⟩⇕⊣⊔⌉∫ ⌋⊣\ ⌊⌉ {≀⊓\⌈ ⟩\ P⊣√⌉∇ I↙ T⟨⌉∫⌉ ⊑⊣↕⊓⌉∫ ⊣∇⌉ ⊣↕∫≀ ∫⊔≀∇⌉ ⟩\ ⊔⟨⌉ FITS ⟨⌉⊣⌈⌉∇∫ ≀{ ⊔⟨⌉ ⟩⇕⊣}⌉∫↙

△ D⊣⊔⊣ ∇⌉⌈⊓⌋⊔⟩≀\

△↙∞ O√⊔⟩⌋⊣↕ ⌈⊣⊔⊣ T⟨⌉ \≀∇⇕⊣↕ ⌈⊣⊔⊣ ∇⌉⌈⊓⌋⊔⟩≀\ √∇≀⌋⌉⌈⊓∇⌉ {≀∇ CCD ⌈⊣⊔⊣ ⊒⊣∫ {≀↕↕≀⊒⌉⌈ ⊔≀ ⌋∇⌉⊣⊔⌉ ⌋⊣↕⟩⌊∇⊣⊔⌉⌈ ⟩⇕⊣}⌉∫ {∇≀⇕ ⊔⟨⌉ ⌈⟩∇⌉⌋⊔ ⟩⇕⊣}⟩\} ⌈⊣⊔⊣ ≀⌊⊔⊣⟩\⌉⌈ ⊒⟩⊔⟨ ⊔⟨⌉ JKT↙ A ⌊⟩⊣∫ ⊑⊣↕⊓⌉ ⊒⊣∫ ∫⊓⌊⊔∇⊣⌋⊔⌉⌈ {∇≀⇕ ⊔⟨⌉ ⟩⇕⊣}⌉∫ ⊓∫⟩\} ⊔⟨⌉ ⊣⊑⌉∇⊣}⌉ ⊑⊣↕⊓⌉ ⟩\ ⊔⟨⌉ ≀⊑⌉∇∫⌋⊣\ ∇⌉}⟩≀\↙ T⟨⌉ ⟩⇕⊣}⌉∫ ⊒⌉∇⌉ ⌈⟩⊑⟩⌈⌉⌈ ⌊† \≀∇⇕⊣↕⟩‡⌉⌈ ⊙⊣⊔⊘⌉↕⌈∫ ⌋∇⌉⊣⊔⌉⌈ ⌊† ⊣⊑⌉∇⊣}⟩\} ∫⌉⊑⌉∇⊣↕ ⊔⊒⟩↕⟩}⟨⊔ {∇⊣⇕⌉∫↙ N≀ ⌈⊣∇‖ ⌋⊓∇∇⌉\⊔ ⊒⊣∫ ∫⊓⌊⊔∇⊣⌋⊔⌉⌈ ⊣∫ ⊔⟨⟩∫ ⊒⊣∫ {≀⊓\⌈ ⊔≀ ⌊⌉ ⟩\∫⟩}\⟩⊘⌋⊣\⊔ {≀∇ ⊔⟨⟩∫ CCD↙ I\ }⌉\⌉∇⊣↕ ⊔⊒≀ ≀⌊∫⌉∇⊑⊣⊔⟩≀\∫ ⊣⊔ ⊔⟨⌉ ∫⊣⇕⌉ √≀∫⟩⊔⟩≀\ ≀{ ⊣\ ≀⌊|⌉⌋⊔ ⊒⌉∇⌉ ⇕⊣⌈⌉⇔ ⊒⟨⟩⌋⟨ ⊣↕↕≀⊒⌉⌈ ⌋≀∫⇕⟩⌋↖∇⊣† ∇⌉⇕≀⊑⊣↕ ⊒⟨⌉\ ⊔⟨⌉† ⊒⌉∇⌉ ⊣⊑⌉∇⊣}⌉⌈↙ T⟨⌉ ⌈⊣⊔⊣ ∇⌉⌈⊓⌋⊔⟩≀\ ≀{ ⊔⟨⌉ ⌈∇⟩{⊔∫⌋⊣\∫ ⊒⊣∫ ⇕≀∇⌉ ⌉↕⊣⌊≀∇⊣⊔⌉↙ A ⌈∇⟩{⊔∫⌋⊣\ ⟩⇕⊣}⌉ ⌋≀\∫⟩∫⊔∫ ≀{ ⊣ ∇⊣⇕√ ⊓√ √⊣∇⊔ ⇐∇≀⊒∫ ⊔⟨⊣⊔ ⊒⌉∇⌉ \≀⊔ ⌉§√≀∫⌉⌈ {≀∇ ⊣ {⊓↕↕ ⌋⟨⟩√ ↕⌉\}⊔⟨ ⌊⌉{≀∇⌉ ⌊⌉⟩\} ∇⌉⊣⌈ ≀⊓⊔⇒⇔ ⊣ ⊙⊣⊔ {⊓↕↕†↖⌉§√≀∫⌉⌈ √⊣∇⊔ ⊣\⌈ ⊣ ∇⊣⇕√ ⌈≀⊒\ √⊣∇⊔ ⇐∇≀⊒∫ ⊔⟨⊣⊔ ⊣∇⌉ ∇⌉⊣⌈ ≀⊓⊔ ⊣{⊔⌉∇ ⊔⟨⌉ ∫⟨⊓⊔⊔⌉∇ ⟨⊣∫ ⌋↕≀∫⌉⌈⇒↙ T⟨⌉ ⊘∇∫⊔ ∇≀⊒∫ ≀{ ⊔⟨⌉ ∇⊣⇕√ ⊓√ √⊣∇⊔ ∫⟨≀⊒⌉⌈ ⊣ }∇⊣⌈⟩⌉\⊔ ⟩\ ⊔⟨⌉ ⌊⟩⊣∫ ↕⌉⊑⌉↕ ⟩\ ⊔⟨⌉ ⌋∇≀∫∫↖∫⌋⊣\ ⌈⟩∇⌉⌋⊔⟩≀\↙ T⟨⌉∇⌉{≀∇⌉⇔ ⊔⟨⌉ ⌊⟩⊣∫ ↕⌉⊑⌉↕ ⊒⊣∫ ⌈⌉⊔⌉∇⇕⟩\⌉⌈ ⌊† ⊘⊔⊔⟩\} ⊔⟨⌉ ⊘∇∫⊔ ⟨⊣↕{ ≀{ ⊔⟨⌉ ∇⊣⇕√ ⊓√ √⊣∇⊔ ≀{ ⌉⊣⌋⟨ ⌋≀↕⊓⇕\⇔ }⟩⊑⟩\} ⊣ ⌊⟩⊣∫ ↕⌉⊑⌉↕ {≀∇ ⌉⊣⌋⟨ ⌋≀↕⊓⇕\ ⊣⊔ ⊔⟨⌉ ⊘∇∫⊔ ∇≀⊒↙ T⟨⌉ ⟩⇕⊣}⌉∫ ⊒⌉∇⌉ ⊙⊣⊔⊘⌉↕⌈⌉⌈ ⌊† ⊙⊣⊔↕⟩\⌉∫ ⌋∇⌉⊣⊔⌉⌈ ⊣⊑⌉∇⊣}⟩\} \≀∇⇕⊣↕ ⊙⊣⊔⊘⌉↕⌈∫ ⟩\ ⌋≀↕⊓⇕\ ⌈⟩∇⌉⌋⊔⟩≀\↙ T⟨⌉ ∇⊣⇕√ ⊓√ ⊣\⌈ ⌈≀⊒\ √⊣∇⊔∫ ⊒⌉∇⌉ ⌋≀∇∇⌉⌋⊔⌉⌈ {≀∇ ⊔⟨⌉ ∫⟨≀∇⊔⌉∇ ⌉§√≀∫⊓∇⌉ ⊔⟩⇕⌉∫⇔ ⌉§⊔⌉\⌈⟩\} ⊔⟨⌉ ⊘⌉↕⌈↖≀{↖⊑⟩⌉⊒ ⌊⌉†≀\⌈ ⊔⟨⌉ ⊣∇⌉⊣ ⊔⟨⊣⊔ ⊒⊣∫ ⌉§√≀∫⌉⌈ ⊔≀ ⊔⟨⌉ ∫‖† {≀∇ ⊣ {⊓↕↕ ⌋⟨⟩√ ↕⌉\}⊔⟨↙

△↙∈ N⌉⊣∇↖IR ⌈⊣⊔⊣ C⊣∇⌉{⊓↕ ⊣⊔⊔⌉\⊔⟩≀\ ⟨⊣⌈ ⊔≀ ⌊⌉ }⟩⊑⌉\ ⊔≀ ⊙⊣⊔⊘⌉↕⌈⟩\} ≀{ ⊔⟨⌉ \⌉⊣∇↖IR ⟩⇕⊣}⌉∫⇔ ⊣∫ ⊙⊓§ ↕⌉⊑⌉↕∫ ▽×∞′ △ ⊔⟩⇕⌉∫ ⌊⌉↕≀⊒ ⊔⟨⌉ ∫‖† ↕⌉⊑⌉↕ ⊒⌉∇⌉ ⇕⌉⊣∫⊓∇⌉⌈↙ W⌉ ⊘∇∫⊔ ∫⊓⌊⊔∇⊣⌋⊔⌉⌈ ⊔⟨⌉ ⌈⊣∇‖ ⌋⊓∇∇⌉\⊔ {∇≀⇕ ⊣↕↕ \⌉⊣∇↖IR ⟩⇕⊣}⌉∫ ⇐≀⌊|⌉⌋⊔ ⊣\⌈ ∫‖†⇒ ⊓∫⟩\} ⊔⟨⌉ ⊣⊑⌉∇⊣}⌉ ≀{ ⊔⟨⌉ ⊔⊒≀ ⌈⊣∇‖ {∇⊣⇕⌉∫ ≀⌊⊔⊣⟩\⌉⌈ \⌉⊣∇⌉∫⊔ ⟩\ ⊔⟩⇕⌉↙ A \≀∇⇕⊣↕⟩‡⌉⌈ ⊙⊣⊔⊘⌉↕⌈ ⟩⇕⊣}⌉ ⊒⊣∫ ⌋∇⌉⊣⊔⌉⌈ {≀∇ ⌉⊣⌋⟨ }⊣↕⊣§† ⌊† ⊔⊣‖⟩\} ⊔⟨⌉ ⇕⌉⌈⟩⊣\ ≀{ ⊔⟨⌉ △↖▽ ∫‖† {∇⊣⇕⌉∫ ≀⌊∫⌉∇⊑⌉⌈ ⊣∇≀⊓\⌈ ⊔⟨⌉ }⊣↕⊣§†↙ A{⊔⌉∇ ⊙⊣⊔⊘⌉↕⌈⟩\}⇔ ‖\≀⊒\ ⊖⟨≀⊔↑ ⊣\⌈ ⊖⌈⌉⊣⌈↑ √⟩§⌉↕∫ ⊒⌉∇⌉ ∫⌉⊔ ⊔≀ ⊖⊓\⌈⌉⊘\⌉⌈↑ ⌊† ⊣ ⌊⊣⌈ √⟩§⌉↕ ⇕⊣∫‖ ⊣\⌈ ∇⌉⇕⊣⟩\⟩\} ⌈⊓⌊⟩≀⊓∫ √⟩§⌉↕∫ ⊒⌉∇⌉ ∫⌉⊔ ⊔≀ ⊖⊓\⌈⌉⊘\⌉⌈≃ ⌊† ⟨⊣\⌈↙ T⟨⌉∫⌉ ⊖⊓\⌈⌉⊘\⌉⌈↑ √⟩§⌉↕∫ ⊒⌉∇⌉ \≀⊔ ⊓∫⌉⌈ ⟩\ {⊓∇⊔⟨⌉∇ ⊣\⊣↕†∫⟩∫↙

∋

T⟨⌉ ⌈⟩{{⌉∇⌉\⊔ ≀⌊|⌉⌋⊔ {∇⊣⇕⌉∫ ≀{ ⊣ }⊣↕⊣§† ⊒⌉∇⌉ ⇕≀∫⊣⟩⌋⌉⌈ ⊔≀}⌉⊔⟨⌉∇ ⊔≀ ⌋∇⌉⊣⊔⌉ ⊣ {⊓↕↕ ⟩⇕⊣}⌉ ⊣↕≀\} ⊔⟨⌉ ⇕⊣|≀∇ ⊣§⟩∫↙ T⟨⌉ ∫√⊣⊔⟩⊣↕ ≀{{∫⌉⊔ ⌊⌉⊔⊒⌉⌉\ {∇⊣⇕⌉∫ ⊒⊣∫ ⌈⌉⊔⌉∇⇕⟩\⌉⌈ ⌊† ⊣ ⌋∇≀∫∫↖⌋≀∇∇⌉↕⊣⊔⟩≀\ ⊔⌉⌋⟨\⟩∐⊓⌉ ≀∇ ⌊† ⊓∫⟩\} ⊔⟨⌉ ⊔⌉↕⌉∫⌋≀√⌉ ≀{{∫⌉⊔∫ ⟩{ \≀ ∫⊔∇⊓⌋⊔⊓∇⌉ ⊒⊣∫ ⊣⊑⊣⟩↕⊣⌊↕⌉ ⊔≀ ⌊⌉ ⊓∫⌉⌈ ⟩\ ⊔⟨⌉ ⌋∇≀∫∫↖⌋≀∇∇⌉↕⊣⊔⟩≀\ ⊔⌉⌋⟨\⟩∐⊓⌉↙ T⟨⌉ ∇⌉↕⊣⊔⟩⊑⌉ ∫√⊣⊔⟩⊣↕ ≀{{∫⌉⊔∫ ⌊⌉⊔⊒⌉⌉\ ⊣↕↕ ≀⊑⌉∇↕⊣√√⟩\} {∇⊣⇕⌉ ⌋≀⇕⌊⟩\⊣⊔⟩≀\∫ ⊒⌉∇⌉ ⌈⌉⊔⌉∇⇕⟩\⌉⌈ ⊣\⌈ ⊣ ↕⌉⊣∫⊔↖∫∐⊓⊣∇⌉↖⊘⊔ ⌈⌉⊔⌉∇⇕⟩\⌉⌈ ⊔⟨⌉ ∇⌉↕⊣⊔⟩⊑⌉ ≀{{∫⌉⊔ ≀{ ⊣↕↕ {∇⊣⇕⌉∫ ⊒⟩⊔⟨ ∇⌉∫√⌉⌋⊔ ⊔≀ ⊔⟨⌉ ⌋⌉\⊔∇⊣↕ {∇⊣⇕⌉↙ Z⌉∇≀ √≀⟩\⊔ ⇐⌈⊓⌉ ⊔≀ ∫‖† ⊙⊓⌋⊔⊓⊣⊔⟩≀\∫⇒ ⊣\⌈ ⟩\⊔⌉\∫⟩⊔† ∫⌋⊣↕⟩\} {⊣⌋⊔≀∇∫ ⇐≀\↕† {≀∇ \≀\↖√⟨≀⊔≀⇕⌉⊔∇⟩⌋ ≀⌊∫⌉∇⊑⊣⊔⟩≀\∫⇒ ⊒⌉∇⌉ ⌈⌉⊔⌉∇⇕⟩\⌉⌈ ⟩\ ⊣ ∫⟩⇕⟩↕⊣∇ {⊣∫⟨⟩≀\↙ A↕↕ ‡⌉∇≀ √≀⟩\⊔ ⇐⊣\⌈ ⊒⟨⌉\ \⌉⌋⌉∫∫⊣∇† ⟩\⊔⌉\∫⟩⊔†⇒ ≀{{∫⌉⊔∫ ⌊⌉⊔⊒⌉⌉\ ≀⊑⌉∇↕⊣√√⟩\} {∇⊣⇕⌉∫ ⇐⊓∫⟩\} ⊔⟨⌉ |⊓∫⊔ ⌈⌉⊔⌉∇⇕⟩\⌉⌈ ∫√⊣⊔⟩⊣↕ ≀{{∫⌉⊔∫⇒ ⊒⌉∇⌉ ⌋⊣↕⌋⊓↕⊣⊔⌉⌈ ⊣\⌈ ⊣ ↕⌉⊣∫⊔↖∫∐⊓⊣∇⌉∫↖⊘⊔ ⊔⟨∇≀⊓}⟨ ⊣↕↕ ∇⌉↕⊣⊔⟩⊑⌉ ≀{{∫⌉⊔∫ √∇≀⊑⟩⌈⌉⌈ ⊔⟨⌉ ⟩\⊔⌉\∫⟩⊔† ≀{{∫⌉⊔ ⊒⟩⊔⟨ ∇⌉∫√⌉⌋⊔ ⊔≀ ⊔⟨⌉ ⌋⌉\⊔∇⊣↕ {∇⊣⇕⌉↙ A↕↕ {∇⊣⇕⌉∫ ⊒⌉∇⌉ ⇕≀∫⊣⟩⌋⌉⌈ ⊔≀}⌉⊔⟨⌉∇ ⊓∫⟩\} ⊔⟨⌉∫⌉ ∫√⊣⊔⟩⊣↕ ⊣\⌈ ⟩\⊔⌉\∫⟩⊔† ≀{{∫⌉⊔∫⇔ ⊔⊣‖⟩\} ⊔⟨⌉ ⊣⊑⌉∇⊣}⌉ ⟩\ ⊔⟨⌉ ≀⊑⌉∇↕⊣√√⟩\} ⊣∇⌉⊣∫↙ △↙∋ C⊣↕⟩⌊∇⊣⊔⟩≀\ T⟨⌉ ⟩⇕⊣}⌉∫ ⊒⌉∇⌉ ⌋⊣↕⟩⌊∇⊣⊔⌉⌈ ⊓∫⟩\} ⊔⟨⌉ ∫⊔⊣\⌈⊣∇⌈ ∫⊔⊣∇ ⊘⌉↕⌈∫ ≀⌊∫⌉∇⊑⌉⌈ ⌈⊓∇⟩\} ⌉⊣⌋⟨ \⟩}⟨⊔ ⊓\⌈⌉∇ ⌈⟩{{⌉∇⌉\⊔ ⊣⟩∇⇕⊣∫∫⌉∫↙ T⟨⌉ ≀√⊔⟩⌋⊣↕ ∫⊔⊣\⌈⊣∇⌈ ∫⊔⊣∇ ⊘⌉↕⌈∫ ⊒⌉ ⊓∫⌉⌈ ⊒⌉∇⌉ ⌋⊣↕⟩⌊∇⊣⊔⌉⌈ ⊔≀ L⊣\⌈≀↕⊔ ⇐∪∞∃∀∋⊎⇒ ∫⊔⊣∇∫⇔ ⊣\⌈ ⊔⟨⌉∇⌉{≀∇⌉ ≀⊓∇ ∫†∫⊔⌉⇕ ∇⌉∫√≀\∫⌉ ⟨⊣∫ ⌊⌉⌉\ ⊔∇⊣\∫{≀∇⇕⌉⌈ ⊔≀ J≀⟨\∫≀\ B ⊣\⌈ V ⊣\⌈ K∇≀\↖C≀⊓∫⟩\∫ R ⊣\⌈ I↙ T⟨⌉ \⌉⊣∇↖IR ⊒⊣∫ ⌋⊣↕⟩⌊∇⊣⊔⌉⌈ ⊔≀ H ⊣\⌈ K ∫⊔⊣\⌈⊣∇⌈ ∫⊔⊣∇∫ ≀{ E↕⟩⊣∫ ⌉⊔ ⊣↕↙ ⇐∪∞∃∀∈⊎⇒⇔ ⊓∫⟩\} ⊔⟨⌉ ⌋≀∇∇⌉⌋⊔⟩≀\∫ ≀{ W⊣⟩\∫⌋≀⊣⊔ ⊣\⌈ C≀⊒⟩⌉ ⇐∪∞∃∃∈⊎⇒ ⊔≀ ⊔∇⊣\∫{≀∇⇕ ⊔⟨⌉ K^′ √⊣∫∫⌊⊣\⌈ ⊔≀ ⊔⟨⌉ K √⊣∫∫⌊⊣\⌈↙ I\∫⊔∇⊓⇕⌉\⊔⊣↕ ⇕⊣}\⟩⊔⊓⌈⌉∫ ⇐↖∈↙▽ ↕≀}⇐\⊓⇕⌊⌉∇ ≀{ ⌋≀⊓\⊔∫⇒ ⇒ ≀{ ⊔⟨⌉ ⌈⟩{{⌉∇⌉\⊔ ∫⊔⊣∇∫ ⟩\ ⊔⟨⌉ ⌋⊣↕⟩⌊∇⊣⊔⟩≀\ ⊘⌉↕⌈∫ ⊒⌉∇⌉ ⇕⌉⊣∫⊓∇⌉⌈ ⊒⟩⊔⟨ DAO√⟨≀⊔ ⇐S⊔⌉⊔∫≀\ ∪∞∃∀⊎⇒↙ A↕↕ √⟨≀⊔≀⇕⌉⊔∇⟩⌋ ⌋⊣↕⟩⌊∇⊣⊔⟩≀\ ⇕⌉⊣∫⊓∇⌉⇕⌉\⊔∫ ≀{ ≀\⌉ ≀⌊∫⌉∇⊑⟩\} ∇⊓\ ⊒⌉∇⌉ ⌋≀⇕⌊⟩\⌉⌈ ⊔≀ ↕⌉⊣∫⊔↖∫∐⊓⊣∇⌉↖⊘⊔ ⌉∐⊓⊣⊔⟩≀\∫ ≀{ ⊔⟨⌉ {≀∇⇕¬ b = B + c0_{,B} + c1_{,B}(B − V ) + c2_{,B}X v = V + c0_{,V} + c1_{,V}(B − V ) + c2_{,V}X r = R + c0_{,R} + c1_{,R}(V − R) + c2_{,R}X i = I + c0_{,I} + c1_{,I}(R − I) + c2_{,I}X h = H + c0_{,H} + c2_{,H}X k = K + c0_{,K} + c2_{,K}X ↼1↽ where B V R I H and K are the standard star magnitudes b, v, r i h and k the instrumental magnitudes per second X the airmass of the observation and c_{i,J} the unknown transformation coefαcients▷ The results of these αts can be found in Tables 2 and 3 and in the FITS headers of the images▷ Nonphotometric observations were calibrated with aperture photometry from the literature when available▷ We αrst determined magnitudes in synthetic apertures of the size of the literature photom etry using the calibration of a photometric night▷ If our magnitude differed more than the expected error from the literature value all magnitude parameters were corrected for this difference ↼indicated by header item CORR in the FITS αles↽▷ The optical pixel size was determined to be 0▷303±′↙′′△ ′′⇔ ⊓∫⟩\} ⟩⇕⊣}⌉∫ ≀{ }↕≀⌊⊓↕⊣∇ ⌋↕⊓∫⊔⌉∇∫ ⊒⟨⟩⌋⟨ ⌋≀\⊔⊣⟩\⌉⌈ ⊣⌋⌋⊓∇⊣⊔⌉↕† ‖\≀⊒\ ∫⊔⊣∇ √≀∫⟩⊔⟩≀\∫↙ T⟨⟩∫ √⟩§⌉↕ ∫⟩‡⌉ ⊣}∇⌉⌉⌈ ⊔≀ ⊒⟩⊔⟨⟩\ ⟩⊔∫ ⊓\⌋⌉∇⊔⊣⟩\⊔† ⊔≀ ⊔⟨⌉ ⟩\∫⊔∇⊓⇕⌉\⊔⊣↕ ∫√⌉⌋⟩⊘⌋⊣⊔⟩≀\⇔ ⊣\⌈ ⊔⟨⌉∇⌉{≀∇⌉ ⊣ ⊑⊣↕⊓⌉ ≀{ ′↙∋′ ′′ ⊒⊣∫ ⊣⌈≀√⊔⌉⌈↙ T⟨⌉ \⌉⊣∇↖IR √⟩§⌉↕ ∫⟩‡⌉ ⊒⊣∫ ⌈⌉∇⟩⊑⌉⌈ {∇≀⇕ ⊔⟨⌉ ∫⌋⊣↕⟩\} {⊣⌋⊔≀∇ ⊔≀ ⊣↕⟩}\ ⊔⟨⌉ \⌉⊣∇↖IR ⟩⇕⊣}⌉∫ ⊒⟩⊔⟨ ⊔⟨⌉ ≀√⊔⟩⌋⊣↕ ⟩⇕⊣}⌉∫ ⇐∫⌉⌉ \⌉§⊔ √⊣∇⊣}∇⊣√⟨⇒↙ T⟨⌉ \⌉⊣∇↖IR √⟩§⌉↕ ∫⟩‡⌉ ⊒⊣∫ ∞↙∈′ ′′ √⌉∇ √⟩§⌉↕↙

△↙△ F⟩\⊣↕ ∇⌉⌈⊓⌋⊔⟩≀\ ∫⊔⌉√∫ W⌉ ⌈⌉⊔⌉∇⇕⟩\⌉⌈ ⊔⟨⌉ ∫‖† ⌊⊣⌋‖}∇≀⊓\⌈ ↕⌉⊑⌉↕ ≀\ ⊔⟨⌉ {⊓↕↕† ∇⌉⌈⊓⌋⌉⌈ ⟩⇕⊣}⌉∫ ⊓∫⟩\} ⊔⟨⌉ ⌊≀§ ⇕⌉⊔⟨≀⌈↙ A⊑⌉∇⊣}⌉ ∫‖† ⊑⊣↕⊓⌉∫ ⊒⌉∇⌉ ⇕⌉⊣∫⊓∇⌉⌈ ⟩\ ∫⇕⊣↕↕ ⌊≀§⌉∫ ⊣∇≀⊓\⌈ ⊔⟨⌉ }⊣↕⊣§⟩⌉∫↙ S‖† ↕⌉⊑⌉↕ ⊒⊣∫ ∫⌉⊔ ⊔≀ ⊔⟨⌉ ⇕⌉⌈⟩⊣\ ⊑⊣↕⊓⌉

△

≀{ ⊔⟨⌉∫⌉ ⇕⌉⊣∫⊓∇⌉⇕⌉\⊔∫↙ T⟨⌉ ⊓\⌋⌉∇⊔⊣⟩\⊔† ⟩\ ⊔⟨⌉ ∫‖† ⊑⊣↕⊓⌉ ⊒⊣∫ ⊔⊣‖⌉\ ⊔≀ ⌊⌉ ⟨⊣↕{ ⊔⟨⌉ ⌈⟩{{⌉∇⌉\⌋⌉ ⌊⌉⊔⊒⌉⌉\ ⊔⟨⌉ ⇕⊣§⟩⇕⊓⇕ ⊣\⌈ ⇕⟩\⟩⇕⊓⇕ ⊣⊑⌉∇⊣}⌉ ∫‖† ⊑⊣↕⊓⌉∫ {≀⊓\⌈ ⟩\ ⊔⟨⌉∫⌉ ⌊≀§⌉∫↙ T⟨⟩∫ ⊓\⌋⌉∇⊔⊣⟩\⊔† ⊒⟩↕↕ ∇⌉⊙⌉⌋⊔ ⌉∇∇≀∇∫ ⌈⊓⌉ ⊔≀ ⟩⇕√⌉∇{⌉⌋⊔ ⊙⊣⊔⊘⌉↕⌈⟩\} ⊣\⌈ ⇕≀∫⊣⟩⌋⟩\}↙ W⌉ ⊣↕⟩}\⌉⌈ ⊔⟨⌉ ⟩⇕⊣}⌉∫ ⟩\ ⊔⟨⌉ ⌈⟩{{⌉∇⌉\⊔ √⊣∫∫⌊⊣\⌈∫ ⊓∫⟩\} {≀∇⌉}∇≀⊓\⌈ ∫⊔⊣∇∫ ⟩\ ⌋≀⇕⇕≀\ ⌊⌉⊔⊒⌉⌉\ ⊔⟨⌉ ⌈⟩{{⌉∇⌉\⊔ {∇⊣⇕⌉∫↙ I⇕⊣}⌉∫ ≀⌊⊔⊣⟩\⌉⌈ ⌈⊓∇⟩\} ⊔⟨⌉ ∫⊣⇕⌉ ≀⌊∫⌉∇⊑⟩\} ∇⊓\ ⊒⌉∇⌉ ≀\↕† ⊣↕↕≀⊒⌉⌈ ⊔≀ ∫⟨⟩{⊔⇔ ⌊⌉⊔⊒⌉⌉\ ⌈⟩{{⌉∇⌉\⊔ ∇⊓\∫ ⊣↕∫≀ ∇≀⊔⊣⊔⟩≀\ ⊣\⌈ ∫⌋⊣↕⟩\} ⊒⊣∫ ⊣↕↕≀⊒⌉⌈↙ T⟨⌉ \⌉⊣∇↖IR ⌈⊣⊔⊣ ⊒⊣∫ ∇⌉}∇⟩⌈⌈⌉⌈ ⊔≀ ⊔⟨⌉ ⇕⊓⌋⟨ ∫⇕⊣↕↕⌉∇ √⟩§⌉↕ ∫⌋⊣↕⌉ ≀{ ⊔⟨⌉ ≀√⊔⟩⌋⊣↕ ⟩⇕⊣}⌉∫⇔ ⊒⟨⟩⌋⟨ ⇕⌉⊣\∫ ⊔⟨⊣⊔ \≀⊔⟨⟩\} ∫⇕⊣↕↕⌉∇ ⊔⟨⊣\ ⊔⟨⌉ ≀∇⟩}⟩\⊣↕ √⟩§⌉↕ ∫⟩‡⌉ ⇐∞↙∈ ′′⇒ ∫⟨≀⊓↕⌈ ⌊⌉ ⊔∇⊓∫⊔⌉⌈ ≀\ ⊔⟨⌉∫⌉ ⟩⇕⊣}⌉∫↙ A ↕⟩\⌉⊣∇ ⟩\⊔⌉∇√≀↕⊣⊔⟩≀\ ⊒⊣∫ ⊓∫⌉⌈ {≀∇ ∇⌉}∇⟩⌈⌈⟩\} ⊣\⌈ ⊔⟨⌉∇⌉{≀∇⌉ ⊔⟨⌉ \⌉⊒ ∫⇕⊣↕↕⌉∇ √⟩§⌉↕∫ ⌋≀\⊔⊣⟩\ ⊑⊣↕⊓⌉∫ ⊔⟨⊣⊔ ⊣∇⌉ ∇⌉√∇⌉∫⌉\⊔⊣⊔⟩⊑⌉ ≀{ ⊔⟨⌉ ≀∇⟩}⟩\⊣↕ ∫⊓∇{⊣⌋⌉ ⌊∇⟩}⟨⊔\⌉∫∫ ⟩\ ⊔⟨⌉ √⟩§⌉↕∫ ≀{ ⊔⟨⌉ ≀∇⟩}⟩\⊣↕ ∫⟩‡⌉↙ T≀⊔⊣↕ ⊙⊓§ ⟩\ ⊔⟨⌉ ⟩⇕⊣}⌉ ⟩∫ \≀⊔ ⌋≀\∫⌉∇⊑⌉⌈ ⟩\ ⊔⟨⟩∫ √∇≀⌋⌉∫∫⇔ ⌊⊓⊔ ⊔⟨⌉ ≀∇⟩}⟩\⊣↕ \⊓⇕⌊⌉∇ ≀{ ⌋≀⊓\⊔∫ ⟩\ ⊣\ ⊣∇⌉⊣ ⌋⊣\ ⌉⊣∫⟩↕† ⌊⌉ ⌋⊣↕⌋⊓↕⊣⊔⌉⌈ ⌊† ⇕⊓↕⊔⟩√↕†⟩\} ⊔⟨⌉ \⌉⊒ \⊓⇕⌊⌉∇ ≀{ ⌋≀⊓\⊔∫ ⟩\ ⊣\ ⊣∇⌉⊣ ⊒⟩⊔⟨ ⊔⟨⌉ ∇⊣⊔⟩≀ ≀{ ⊔⟨⌉ ∫∐⊓⊣∇⌉ ≀{ ⊔⟨⌉ √⟩§⌉↕ ∫⟩‡⌉∫⇔ ⇐√⟩§⌉↕∫⟩‡⌉ \⌉⊒∝√⟩§⌉↕∫⟩‡⌉ ≀↕⌈⇒ ∈↙

▽ T⟨⌉ ⟩⇕⊣}⌉ ⌋⊣⊔⊣↕≀} A↕↕ ⊣↕⟩}\⌉⌈ ⟩⇕⊣}⌉∫ ⊣∇⌉ ∫⊔≀∇⌉⌈ ⟩\ FITS {≀∇⇕⊣⊔ ≀\ ⊔⟨⌉ CD↖ROM ⟩\ ⊔⟨⌉ ⌈⟩∇⌉⌋⊔≀∇† IMAGES∝⇔ ⊒⟩⊔⟨ ⊣ ∫⌉√⊣∇⊣⊔⌉ ⌈⟩∇⌉⌋⊔≀∇† {≀∇ ⌉⊣⌋⟨ }⊣↕⊣§†↙ T⟨⌉ ⊣↕⟩}\⌉⌈ \⌉⊣∇↖IR ⟩⇕⊣}⌉∫ ⟩\ ⊔⟨⌉∫⌉ ⌈⟩∇⌉⌋⊔≀∇⟩⌉∫ ⟨⊣⊑⌉ ⌊⌉⌉\ ⌋≀⇕√∇⌉∫∫⌉⌈ ⊒⟩⊔⟨ }‡⟩√⇔ ⌊⊓⊔ ⊔⟨⌉ ⊖∇⊣⊒⪰ \⌉⊣∇↖IR ⟩⇕⊣}⌉∫ ⇐⟩↙⌉↙ ⌊⌉{≀∇⌉ ⊣↕⟩}\⟩\} ⊣\⌈ ∇⌉}∇⟩⌈⌈⟩\} ⊔≀ ⊔⟨⌉ ≀√⊔⟩⌋⊣↕ ⟩⇕⊣}⌉∫⇒ ⊣∇⌉ ⊣⊑⊣⟩↕⊣⌊↕⌉ ⟩\ ⊓\⌋≀⇕√∇⌉∫∫⌉⌈ FITS {≀∇⇕⊣⊔ ⟩\ ⊔⟨⌉ ⌈⟩∇⌉⌋⊔≀∇† IRIMAGES∝↙ T⟨⌉ FITS ⟨⌉⊣⌈⌉∇∫ ⌋≀\⊔⊣⟩\ ⊣↕↕ ⊔⟨⌉ ⌉∫∫⌉\⊔⟩⊣↕ ⟩\{≀∇⇕⊣⊔⟩≀\ {≀∇ ⊣\⊣↕†∫⟩∫↙ T⟨⌉ ⟩⇕⊣}⌉∫ ⊣∇⌉ ⟩\ ⊣\⊣↕≀}↖⊔≀↖⌈⟩}⟩⊔⊣↕↖⊓\⟩⊔∫ ⇐ADU⇒⇔ ⊒⟨⟩⌋⟨ ⌋≀∇∇⌉∫√≀\⌈∫ ⊣√√∇≀§⟩⇕⊣⊔⌉↕† ⊔≀ ⊔⟨⌉ \⊓⇕⌊⌉∇ ≀{ ⌈⌉⊔⌉⌋⊔⌉⌈ √⟨≀⊔≀\∫ {≀∇ ⊔⟨⌉ ≀√⊔⟩⌋⊣↕ ⟩⇕⊣}⌉∫ ⊣\⌈ ⊔≀ ▽′ ⌈⌉⊔⌉⌋⊔⌉⌈ √⟨≀⊔≀\∫ ⟩\ ⊔⟨⌉ \⌉⊣∇↖IR ⟩⇕⊣}⌉∫↙ U\⌈⌉⊘\⌉⌈ √⟩§⌉↕∫ ⟩\ ⊔⟨⌉ ⟩⇕⊣}⌉∫ ⌋≀\⊔⊣⟩\ ⊔⟨⌉ ⊑⊣↕⊓⌉ −∃∃∃↙ T⟨⌉ ⟨⌉⊣⌈⌉∇ ⟩⊔⌉⇕∫ ≀{ ⟩\⊔⌉∇⌉∫⊔ ⊣∇⌉ ⊣∫ {≀↕↕≀⊒∫¬ B⊣∫⟩⌋ FITS ⟩⊔⌉⇕∫ NAXIS∞⇔ NAXIS∈ \⊓⇕⌊⌉∇ ≀{ √⟩§⌉↕∫ ⟩\ RA ⊣\⌈ DEC ∇⌉∫√⌉⌋⊔⟩⊑⌉↕† CTYPE∞⇔ CTYPE∈ RA↖TAN⇔ DEC↖TAN ⊣§⟩∫ ⊔†√⌉ ⊣\⌈ √∇≀|⌉⌋⊔⟩≀\ ∫†∫⊔⌉⇕ CRVAL∞⇔ CRVAL∈ ∫⟨≀⊓↕⌈ ⌋≀\⊔⊣⟩\ ⊔⟨⌉ RA ⊣\⌈ DEC ⊑⊣↕⊓⌉ ⊣⊔ ⊔⟨⌉ ∇⌉{⌉∇⌉\⌋⌉ √⟩§⌉↕ ⇐CRPIX∞⇔CRPIX∈⇒⇔ ⌊⊓⊔ ⊣∫ ⊔⟨⌉ ⌉§⊣⌋⊔ √≀∫⟩⊔⟩≀\ ≀{ ⊔⟨⌉ }⊣↕⊣§⟩⌉∫ ⊒⊣∫ ≀{⊔⌉\ ⊓\‖\≀⊒\⇔ ⊔⟨⌉ ∫⊔≀∇⌉⌈ ⊑⊣↕⊓⌉∫ ⟨⊣⊑⌉ \≀ ⇕⌉⊣\⟩\} CDELT∞⇔ CDELT∈ ⊔⟨⌉ √⟩§⌉↕ ∫⟩‡⌉ ⟩\ ⌈⌉}∇⌉⌉∫↙ T⟨⌉ ∫⊣⇕⌉ ⊑⊣↕⊓⌉ ⟩∫ ∫⊔≀∇⌉⌈ ⟩\ ⊣∇⌋∫⌉⌋≀\⌈∫ ⟩\ ⟨⌉⊣⌈⌉∇ ⟩⊔⌉⇕ PIXSIZIM O⌊∫⌉∇⊑⊣⊔⟩≀\ ∇⌉↕⊣⊔⌉⌈ FILTER √⊣∫∫⌊⊣\⌈ ⊘↕⊔⌉∇ ⇐B⇔ V⇔ R⇔ I⇔ H⇔ K ≀∇ K^′⇒ SEEING {⊓↕↕↖⊒⟩⌈⊔⟨↖⊣⊔↖⟨⊣↕{↖⇕⊣§⟩⇕⊓⇕ ⇐FWHM⇒ ≀{ ∫⌉⌉⟩\} ⌉∫⊔⟩⇕⊣⊔⌉ ⟩\ ⊣∇⌋∫⌉⌋ PHOT √⟨≀⊔≀⇕⌉⊔∇⟩⌋ ∐⊓⊣↕⟩⊔† ⌉∫⊔⟩⇕⊣⊔⌉ ⊣∫ ⟩\ P⊣√⌉∇ I ⇐∞¬ √⟨≀⊔≀⇕⌉⊔∇⟩⌋⇔ ∈¬ ′↙′∘′↙∈ ⇕⊣}⇔ ∋¬ ′↙∈∘′↙▽ ⇕⊣}⇔ △¬ ′↙▽∘∞↙′ ⇕⊣} ⊣\⌈ ▽¬ >1▷0 mag error↽ QUAL quick look quality estimate taking into account ↼in order of importance↽ βatαeld quality area to measure the sky level signaltonoise and seeing▷ The numbers mean 1. excellent 2. reasonable but take into account some of the limitations such as limited sky area 3. poor do not use except in case of an emergency Calibration MAG0 zero point calibration constant for a 1 second exposure ↼c0in Eq▷ 1↽

CCOL color calibration constant when not used 0 ↼c1↽ COL average color of this galaxy used for calibration CAIR airmass calibration constant ↼c2↽ AIRMASS airmass during the observation ↼X↽ CORR correction for nonphotometric observation to put this image on literature photometry PIXSIZE pixel size in arcsec of original image ↼before rebinning↽ PIXSIZIM pixel size in arcsec of this image ↼after rebinning◁aligning↽ EXPTIME exposure time calibration constant ↼if several images were averaged this contains the average exposure time↽ SKYLEV estimate of the sky background level in ADU SKYERR maximum uncertainty in sky background MAGOFF for convenience this constant gives the calibration to convert pixel ADU values into mag arcsec^{−∈}↙ I⊔ ⟩∫ ⌉∐⊓⊣↕ ⊔≀ −MAG′ − CCOL × COL − CAIR × AIRMASS − CORR + 2.5 log(PIXSIZE2× EXPTIME). The surface brightness in mag arcsec^{−∈} ≀{ ⊣ √⟩§⌉↕ ⊒⟩⊔⟨ ADU ⌋≀⊓\⊔∫ ⟩\ ⊔⟨⌉ }⊣↕⊣§† ⟩∫ MAGOFF − ∈.5 log(pixel(ADU) − SKYLEV). To use this constant to calculate the magitude in an area take into acount that βux was not conserved per area in the rebinning◁alligning proces▷ The magnitude in an area with total of ADU counts is MAGOFF − ∈.5 log(area(ADU) − SKYLEV) − ∈.5 log(PIXSIZE4/PIXSIZIM2)

6 Luminosity proffles

The radial luminosity distribution of each galaxy was determined in each passband and these are also present on the CD-ROM. The areas in the R passband images affected by foreground stars were masked using a polygon editor. This mask was transfered to the other passbands, thus making certain that the same area was used in all passbands. The center of the galaxy was determined by fftting an ellipse to the central peak in the R passband image. Next, with this center ffxed, ellipses were fft to the isophotes at the 23.5, 24.0 and 24.5 R-mag arcsec^{−∈} ↕⌉⊑⌉↕↙ T⟨⌉ ⇕⌉⌈⟩⊣\ ⊑⊣↕⊓⌉∫ {≀⊓\⌈ {≀∇ ⊔⟨⌉ ⇕⟩\≀∇∝⇕⊣|≀∇ ⊣§⟩∫ ∇⊣⊔⟩≀ ⇐b/a↽ and position angle ↼PA↽ in the Rband were used in all passbands to determine the luminosity proαles▷ Average ADU values were determined in concentric elliptical annuli of increasing radius with the already determined center b/a and PA αxed▷ For faceon galaxies this method gives a better estimate of the average luminostity at each radius than methods which freely αt ellipses at each isophote if we assume that the galaxy is not strongly warped▷ Bars spiral arms and HII regions make isophote αtting methods unreliable for faceon spiral galaxies▷ The proαles are provided in ASCII in the directory PROFILES◁ and the graphs can be found in Paper I▷ The surface brightness proαles are in mag arcsec^{−∈}⇔ ⊔⟨⌉ ∇⊣⌈⟩⟩ ⟩\ ⊣∇⌋∫⌉⌋↙ U\⌈⌉⊘\⌉⌈ ⊑⊣↕⊓⌉∫ ⊣∇⌉ ⟩\⌈⟩⌋⊣⊔⌉⌈ ⌊† ⊣\ ∗↙ N≀⊔⌉ ⊔⟨⊣⊔ ⊔⟨⌉ ⌋⌉\⊔∇⊣↕ ∇⌉}⟩≀\∫ ≀{ UGC ▽△′ ⊒⌉∇⌉ ∫⊣⊔⊓∇⊣⊔⌉⌈ ⟩\ ⊔⟨⌉ V⇔ R ⊣\⌈ I √⊣∫∫⌊⊣\⌈↙ F⊓∇⊔⟨⌉∇ ⟨⌉⊣⌈⌉∇ ⟩\{≀∇⇕⊣⊔⟩≀\ ⟩\ ⊔⟨⌉∫⌉ ⊘↕⌉∫ ⊣∇⌉

INCL ⟩\⌋↕⟩\⊣⊔⟩≀\ ⟩\ ⌈⌉}∇⌉⌉∫ ⇐⊣⌋⊔⊓⊣↕↕† ⌋≀∫^{−∞}(b/a)) used for proffle extraction PA position angle in degrees used for proffle extraction, measured from north to east EXPTIME exposure time in seconds of image used MAGOFF magnitude calibration constant (see image catalog) MAGSKY sky surface brightness in mag arcsec^{−∈} MAGSKYERR ⊓\⌋⌉∇⊔⊣⟩\⊔† ⟩\ MAGSKY MAGTOT ⊔≀⊔⊣↕ ⊣√√⊣∇⌉\⊔ ⇕⊣}\⟩⊔⊓⌈⌉ ≀{ ⊔⟨⌉ }⊣↕⊣§† ⌈⌉∇⟩⊑⌉⌈ {∇≀⇕ ⊔⟨⌉ ∫⊓∇{⊣⌋⌉ ⌊∇⟩}⟨⊔\⌉∫∫ √∇≀⊘↕⌉ ⇐∫⌉⌉ P⊣√⌉∇ I⇒ MAGERR ⊓\⌋⌉∇⊔⊣⟩\⊔† ⟩\ ⊣√√⊣∇⌉\⊔ ⇕⊣}\⟩⊔⊓⌈⌉ SEEING FWHM ≀{ ∫⌉⌉⟩\} ⌉∫⊔⟩⇕⊣⊔⌉ ⟩\ ⊣∇⌋∫⌉⌋ DATE ⌈⊣⊔⌉ ≀{ ≀⌊∫⌉∇⊑⊣⊔⟩≀\ PHOTQ √⟨≀⊔≀⇕⌉⊔∇† ∐⊓⊣↕⟩⊔† ⌉∫⊔⟩⇕⊣⊔⌉ ⇐∫⌉⌉ ⟩⇕⊣}⌉ ⌋⊣⊔⊣↕≀}⇒

B⊓↕}⌉∝⌈⟩∫‖ ⌈⌉⌋≀⇕√≀∫⟩⊔⟩≀\∫ A \⊓⇕⌊⌉∇ ⌊⊓↕}⌉∝⌈⟩∫‖ ⌈⌉⌋≀⇕√≀∫⟩⊔⟩≀\ ⇕⌉⊔⟨≀⌈∫ ⊒⊣∫ ⊣√√↕⟩⌉⌈ ⊔≀ ⊔⟨⌉ ⌈⊣⊔⊣ ⇐∫⌉⌉ P⊣√⌉∇ II {≀∇ ⌈⌉⊔⊣⟩↕∫⇒ ⊣\⌈ ⊔⟨⌉ ∇⌉∫⊓↕⊔∫ ⊣∇⌉ ∫⊔≀∇⌉⌈ ⟩\ ⌈⟩∇⌉⌋⊔≀∇† B D∇⊣⊔⟩≀∝↙ T⟨⌉ ∇⌉∫⊓↕⊔∫ ≀{ ⊔⟨⌉ ∞D √∇≀⊘↕⌉ ⌈⌉⌋≀⇕√≀∫⟩⊔⟩≀\∫ ⊒⟩⊔⟨ R1^{/4} R1^{/2} and exponential bulges can be found in the αles BD4QFPAR▷DAT BD4FFPAR▷DAT and BD4EFPAR▷DAT respectively▷ The results of the 2D decompositions with exponential bulges and disks and with Freeman bars can be found in BD4FPAR▷DAT▷ Note that not all observations were photometric and that for nonphotometric observations the listed numbers are the lower limits in surface brightness βux▷ Obviously the scale parameters are correct for the nonphotometric observations▷ Check the αle PHT▷DAT for a listing of the photometric quality of the observations▷ The description of all the columns in these αles can be found in αle BD4READ▷ME▷

Acknowledgements

This research was supported under grant no▷ 782373044 from the Netherlands Foundation for Research in Astronomy ↼ASTRON↽ which receives its funds from the Netherlands Foundation for Scientiαc Research ↼NWO↽▷ This paper is based on observations with the Jacobus Kapteyn Telescope and the Isaac Newton Telescope operated by the Royal Greenwich Observatory at the Observatorio del Roque de los Muchachos of the Instituto de Astrof χ�sica de Canarias with αnancial support from the PPARC ↼UK↽ and NWO ↼NL↽ and with the UK Infrared Telescope at Mauna Kea operated by the Royal Observatory Edinburgh with αnancial support of the PPARC▷

References ♭1996♯ Courteau S▷ de Jong R▷S▷ Broeils A▷H▷ 1996 ApJ Letters 457 L73 ♭1996a♯ de Jong R▷S▷ 1996a AςAS 118 557 ↼Paper II↽ ♭1996b♯ de Jong R▷S▷ 1996b AςA 313 45 ↼Paper III↽

♭1996c♯ de Jong R▷S▷ 1996c AςA 313 377 ↼Paper IV↽ ♭1994♯ de Jong R▷S▷ van der Kruit P▷C▷ 1994 AςAS 106 451 ↼Paper I↽ ♭1982♯ Elias J▷H▷ Frogel J▷A▷ Matthews K▷ Neugebauer G▷ 1982 AJ 87 1029 ♭1970♯ Freeman K▷C▷ 1970 ApJ 160 811 ♭1989♯ Kennicutt Jr▷ R▷C▷ 1989 ApJ 344 685 ♭1983♯ Landolt A▷U▷ 1983 AJ 88 439 ♭1973♯ Nilson P▷ 1973 Uppsala General Catalog of Galaxies ↼Roy▷ Soc▷ Sci▷ Uppsala↽ ↼UGC↽ ♭1987♯ RGO◁La Palma Technical Notes No▷37 1987 Isaac Newton Group La Palma ♭1994♯ Ryder S▷D▷ Dopita M▷A▷ 1994 ApJ 430 142 ♭1987♯ Stetson P▷B▷ 1987 PASP 99 191 ♭1992♯ Wainscoat R▷J▷ Cowie L▷L▷ 1992 AJ 103 332

Table 1. Global parameters of the galaxies in the observed sample▷ The positions and the V GSR recession velocities ↼cz↽ are obtained from the RC3 catalog Dmajis the red UGC major axis diameter b/a is the red UGC minor over major axis diameter ratio name RA DEC classiαcation Dmaj b/a VGSR ↼1950↽ UGC RC3 ↼^′⇒ ‖⇕∝∫ UGC ∀∃ NGC ∈∋ ′ ′ ∞∀↙ ̸∈▽ ∋∀ △∈ SB∞ ↙SBS∞↙↙ ∈↙∈ ′↙∀̸ △∋∋ UGC ∃∋ ′ ′ △↙′ ∋′ ∋△ ∞ ̸S IV ↙SA↙∀↙↙ ∈↙′ ′↙∀▽ ▽∞∈△ UGC ∈△∈ ′ ∈∈ ▽∈↙ ̸∞∃ ▽ ∋∃ SB∋ ↙SX↙↙↙ ∈↙∞ ′↙∀ ̸△△△∃ UGC ∋∋△ A ′′∋∞⇓∋∞ ′ ∋∞ ∞↙̸ ̸∋∞ ∞′ ∋∋ DWRF SP ↙S↙↙∃↙↙ ∈↙′ ∞↙′′ △∀′′ UGC △∋∀ NGC ∈∞△ ′ ∋∀ △∀↙∃ ∈▽ ∞∋ ∋∋ S∋ ↙SXR▽↙↙ ∈↙∈ ′↙ △∀̸▽ UGC △∌ NGC ∈∋△ ′ △′ ▽▽↙ ̸∞△ ′△ ∞′ S∋ ↙SXT▽↙↙ ∈↙′ ∞↙′′ △▽ UGC △∃′ NGC ∈▽∞ ′ △▽ ∞∈↙′ ∞∃ ∞∀ ′′ S∋ ↙S↙↙▽↙↙ ∈↙∋ ′↙∀ △∋∈ UGC ▽′∀ NGC ∉ ′ △ ′▽↙ ̸∋∈ ′′ ∈∋ SB∞ ↙SBT∈↙↙ ∋↙▽ ′↙∃△ △∀∈∋ UGC ∉∀ ′ ▽∀ ∞∀↙′ ∞∃ ∞∋ ′′ DWRF SP ↙S↙↙∃⇑↙ ∈↙′ ′↙∀′ ▽▽△ UGC ∞∋′▽ NGC ∄∞ ∞ △ ▽▽↙∀ ∈∞ ∋′ △▽ S∈∝S∋ ↙SAT△↙↙ ∋↙ ′↙′ ∈∄ UGC ∞△▽▽ NGC ▽̸ ∞ ▽▽ ▽∀↙ ∈△ ∋∀ ▽ ̸SB∈∝S∋ ↙SXT△↙↙ ∋↙′ ∞↙′′ ▽∈∈△ UGC ∞▽▽∞ ∈ ′′ △∀↙△ ∈∋ ▽′ ′∋ SB IV↖V ↙SB⊥↙↙↙ ∋↙′ ′↙ ̸∈∋ UGC ∞▽▽∃ IC ∞△ ∈ ′∞ ∞∈↙′ ∞▽ ′△ ′′ S∋∝SB∋ ↙SXS↙↙ ∈↙∞ ′↙∀∞ ∋′▽ UGC ∞▽ ∈ ′∈ ∋∈↙∋ ∋′ ▽ ̸∞△ SB∈ ↙SB⊥↙↙↙ ∈↙∋ ′↙′ ▽∋∃∋ UGC ∞∞∃ IC ∈∞∋ ∈ ∞∞ ∞∀↙′ ∞ ̸∞△ ′′ S∈ ↙SXT∋↙↙ ∈↙∈ ′↙∋ ∀∈∃ UGC ∞∃∈ ∈ ∞ ̸▽∀↙∈ ∈∀ △∀ ∈ SB∋ ↙SXR▽↙↙ ∈↙∈ ′↙△̸ ▽′∃∈ UGC ∈′△̸ ∈ ∋∈ ∞∀↙′ ∈′ ∋∀ ′′ SB∈∝S∋ ↙SXS△↙↙ ∈↙∞ ′↙∞ △∋∋∀ UGC ∈′∀∞ ∈ ∋∋ ∈↙∞ ′ ∞∈ ′∀ S∋ ↙SXS↙̸↙ ∈↙▽ ′↙∈ ∈∉ UGC ∈∞∈△ NGC ∞′∞▽ ∈ ∋▽ ∋∀↙∃ ↖∞ ∋∈ ′′ SB∞ ↙SBR∞⇑↙ ∋↙′ ∞↙′′ ∈∌∃ UGC ∈∞∈▽ IC ∞∀∈∋ ∈ ∋▽ ∋↙̸∃ ∋∞ ▽∞ ∞△ SB∋ ↙SBR▽↙↙ ∈↙∋ ′↙∀ ▽∈∀∀ UGC ∈∞∃ ∈ △′ ∈▽↙∀ ∋∞ ∞▽ ∋△ S∋ ↙S↙↙⇑̸↙ ∈↙′ ′↙′ ▽∞∃▽ UGC ∈∋∀̸ IC ∈ ̸∈ ▽∞ ′↙̸∞ ∞∈ ∋∀ △∋ SB∈ PSBS∋↙↙ ∈↙∞ ′↙∞ ∋∞̸′ UGC ∈▽∃▽ IC ∋′∈ ∋ ∞′ ∞∋↙∃ △ ∋∞ ′ ̸SB∈∝SB∋ ↙SBT△↙↙ ∈↙▽ ′↙∃∈ ▽∃′ UGC ∋′̸ △ ∈∀ ∞∀↙∈ ▽ ∈ ̸′′ S∋∝SB∋ ↙SXR⇑↙ ∈↙′ ′↙▽ △▽∃△ UGC ∋′∀′ A ′△∈∃⇓′∞ △ ∈∃ ∈∞↙∀ ∞ ′▽ ∈ S∋ ↙SXT▽↙↙ ∈↙∈ ∞↙′′ ∋△∀∞ UGC ∋∞△′ NGC ∞△̸∈ △ △′ ∈′↙∞ ′ ∋∞ ∋▽ S∋ ↙SAT▽⇑↙ ∈↙′ ∞↙′′ △▽△̸ UGC △∞∈ ̸NGC ∈△∀ ▽▽ ∞∃↙′ ∈▽ ∞ ′∀ SB∈ ↙SB↙∋↙↙ ∈↙▽ ′↙∃∈ △∞ UGC △∈▽ ̸NGC ∈▽∋∈ ∀ ′ ′∋↙∈ ∋△ ′ ̸∈′ S∋ ↙SXT▽↙↙ ∈↙∈ ′↙∀∈ ▽∈∈∀ UGC △∋′∀ A ′∀∞△⇓∈∞ ∀ ∞△ ∈∃↙∃ ∈∞ ▽′ ∈′ SB∋ ↙SBT▽↙↙ ∈↙∈ ′↙ ∋△∀ UGC △∋∀̸ NGC ∈▽▽ ∀ ∞∃ △↙̸∈ ∈△ ∈ ∋∈ S∋ ↙SAT⇑̸↙ ∈↙▽ ′↙∀′ ∋∀′′ UGC △∋▽ A ′∀∈′⇓∈∈ ∀ ∈′ ∞∈↙′ ∈∈ △∃ ′′ S∋ ↙SX↙▽⇑↙ ∈↙▽ ′↙∀̸ ∞∃∀∋ UGC △△∈∈ NGC ∈▽∃▽ ∀ ∈△ △↙̸ ∈∞ ∋∀ △′ SB∈∝S∋ ↙SXT▽↙↙ ∋↙∈ ′↙∀∀ △∈▽′ UGC △△▽∀ NGC ∈▽∃∃ ∀ ∈∃ ∞▽↙△ ∈∈ △△ ′′ S∞ ↙SA↙∞↙↙ ∈↙′ ∞↙′′ △∉ UGC ▽∞′∋ NGC ∈∃∞ ̸∃ ∋∈ ′↙ ̸∈∞ ▽▽ △▽ S ↙SAT∋↔↙ ∈↙∋ ′↙△ ∋△̸∃ UGC ▽∋′∋ NGC ∋′△∞ ∃ ▽′ ∈∈↙▽ ∞ ̸▽△ ▽∋ S∋ ↙SXT▽↙↙ ∋↙∀ ′↙∌ ∞∋∞ UGC ▽▽∞′ NGC ∋∞∉ ∞′ ∞′ △▽↙▽ ∈∈ ▽∃ ∞ ̸S∋ ↙SXT△↙↙ ∋↙∈ ′↙∀∀ ∞∈∋∞ UGC ▽▽▽△ NGC ∋∞∀▽ ∞′ ∞△ ▽∋↙∈ ∈∞ ▽ ̸∈′ SB∞ RSBR∞↙↙ ∈↙∀ ′↙△̸ ∞∞▽∃ UGC ▽∌∋ A ∞′∈∞⇓∞▽ ∞′ ∈∞ ▽△↙′ ∞▽ ′′ ′′ SB IV↖V ↙SB↙∀↙↙ ∈↙▽ ′↙△̸ ∞∈∀ UGC ▽∀△∈ NGC ∋∋△ ̸∞′ △′ ▽∃↙′ ∞▽ ′∀ ′∋ SB∋ ↙SBT↙̸↙ ∋↙′ ′↙∀ ∞∞∄ UGC ′̸∈∀ NGC ∋△▽▽ ∞′ ▽∞ ▽∞↙ ̸∞ ∋∋ ′∀ S∈ PSXT∋↙↙ ∈↙ ̸′↙▽̸ ∞′∈∃ UGC ′̸ NGC ∋△∀▽ ∞′ ▽ ∈△↙′ ∞▽ ′ ̸△∋ SB∈ ↙SBR∋⇑↙ ∈↙∋ ∞↙′′ ∞∋▽′ UGC ∞̸∈∋ NGC ∋▽′ ∞∞ ′′ △↙̸∋ ∞∀ ∈△ ∈▽ SB∈ ↙SBS∋↙↙ ∋↙△ ′↙∀∈ ∃′

∃

T⊣⌊↕⌉ ∞¬ C≀\⊔⟩\⊓⌉⌈↙ \⊣⇕⌉ RA DEC ⌋↕⊣∫∫⟩⊘⌋⊣⊔⟩≀\ D maj b/a VGSR ↼1950↽ UGC RC3 ↼^′⇒ ‖⇕∝∫ UGC ∉ NGC ∋▽∃ ̸∞∞ ∞∈ ∈↙∃ ∞▽ ′∋ ∋∀ S∋ ↙SXT▽↙↙ ∋↙ ̸′↙∀ ∞∞∞∞ UGC △̸△▽ NGC ∋∀̸∞ ∞∞ ∈∋ ▽∈↙ ̸∞ ′∀ ∈∈ S∈∝S∋ ↙SXR△↙↙ ∈↙∋ ∞↙′′ ∞∞∞ UGC △̸▽∋ NGC ∋∀̸△ ∞∞ ∈△ ∋△↙△ ∞ ∞∀ ∈′ S∋ ↙SAT△↙↙ ∈↙▽ ′↙∀̸ ∞′∃ UGC △̸′̸ NGC ∋∀̸ ̸∞∞ ∈▽ ′↙∋ ∞ ∈∃ ▽ ̸SB∈∝SB∋ ↙SBS△↙↙ ∋↙′ ′↙∀∋ ∞′∀∃ UGC ▽̸∋ ̸NGC ∋∈∀ ∞∞ ∋′ ∋↙̸′ ∈△ △∋ ′′ S∈ ↙S↙↙∋↙↙ ∈↙′ ′↙▽ ∄△∞ UGC ̸∃∋ NGC ∋∀∋∈ ∞∞ △′ ▽△↙′ ∈∋ ′′ ′′ SB∋ ↙SBT△↙↙ ∈↙∈ ′↙∃▽ ∀̸∄ UGC △̸ ̸NGC ∋∀∀△ ∞∞ △∋ ∋↙′ ∈′ △′ ∞∞ S∞ ↙SAR′↙↙ ∈↙∞ ′↙∀∞ ∀̸∃ UGC ▽̸△ NGC ∋∀∀∋ ∞∞ △△ ∞∞↙▽ ∈′ ▽ ∞ ̸S∈ ↙SAT∋↙↙ ∋↙∋ ′↙∃∞ ∄∃ UGC ∞∄ NGC △∞▽∈ ∞∈ ′∀ ′△↙ ̸∞ ̸∞∀ △∈ S∋ ↙SXT▽↙↙ ∈↙∈ ′↙∀ ̸∈∞∞∈ UGC ∋∞▽ NGC △∈∋ ∞∈ ∞△ ∋∀↙∈ ∞▽ ∋ ̸′∀ S∈ ↙SXT△↙↙ ∈↙∈ ′↙△̸ ∀∞∋ UGC △▽′ NGC △∋∈∞ ∞∈ ∈′ ∈∋↙∋ ∞ ̸′ ̸′′ S∋ ↙SXS△↙↙ ↙̸∀ ′↙∀∀ ∞▽△′ UGC ▽∈∋ NGC △∋∃△ ∞∈ ∈∋ ∈△↙ ∞∀ ∈∃ ∋′ SB∈ RSBR∋↙↙ ∋↙∃ ′↙∃′ ∀∀△ UGC ▽∃△ NGC △△▽′ ∞∈ ∈▽ ▽∀↙′ ∞ ∈∞ △′ S∈ ↙SAS∈↙↙ ↙̸▽ ′↙∄ ∞∃∞∀ UGC ∀ ̸NGC △∌▽ ∞∈ △′ ′∃↙▽ ∈′ ∞∋ ∞∈ S∋ ↙SXS↙↙ ∈↙′ ′↙∀′ ∃∋∀ UGC ∃′∞ NGC △▽̸∞ ∞∈ △∞ ∞∈↙▽ ∞ ̸△′ ′▽ S∋ ↙SAT▽↙↙ △↙′ ′↙∀̸ ∈ UGC ∀∈∃ NGC ▽′∞ ̸∞∋ ′∃ △∈↙ ̸∈△ ∈∞ △∈ S∈↖∋ ↙SXT▽↙↙ ∈↙′ ′↙▽ ∈∉∈ UGC ∀∈∀∃ NGC ▽′∈′ ∞∋ ∞′ ∞∞↙′ ∞∈ ▽∞ ▽∋ S∈∝SB∋ ↙SXT△↙↙ ∋↙∋ ′↙∀▽ ∋∋∋∞ UGC ∀∀▽̸ NGC ▽∋▽ ∞∋ ▽△ △′↙ ∈∃ ∈△ ∈ ̸SB∈ ↙SBR∈↙↙ ∋↙ ′↙∀∞ ∈△∋▽ UGC ∃′∈△ ∞△ ′△ ∈△↙′ ∈∈ ∞ ̸′′ S ↙S⊥↙↙↙↙ ∈↙′ ∞↙′′ ∈∋∋∀ UGC ∃′∞̸ IC ∃∀∋ ∞△ ′ △∈↙△ ∞ ▽∀ ′∀ SB∞∝SB∈ ↙SBR△↙↙ △↙▽ ′↙∀ ▽△̸ UGC ∃△∀∞ NGC ▽∋▽ ∞△ △′ ∈∋↙▽ ∈∀ ▽ ̸∞▽ SB∈ ↙SBT△↙↙ ∈↙∈ ′↙∀∈ ∋∀∞ UGC ∃∃∞▽ NGC ▽∃▽ ∞▽ ∋∋ ′′↙∃ ∞∈ ∞∈ ▽∞ SB∈ PSXR∋↙↙ ∈↙∀ ∞↙′′ ∞∀∀∃ UGC ∃∃∈ ̸NGC ▽∃∉ ∞▽ ∋△ ∞△↙∞ ∞ ̸△ ̸∈∋ S∋ ↙SAR▽↙↙ ∈↙∀ ′↙∞ ∈′∋△ UGC ∃∃△∋ NGC ▽∃′ ∞▽ ∋ ̸′∀↙∞ ∞∈ ∈′ ▽∋ SB∋ ↙SBR▽↙↙ ∈↙∃ ′↙̸ ∈′∋′ UGC ∞′′∀∋ NGC ′̸∞∈ ∞▽ ▽∞ ▽△↙ ̸∞△ △△ ▽▽ SB∞ RSBR∈⇑↙ ∈↙′ ′↙▽̸ ∞∃△△ UGC ∞′△∋ ∞ ̸∈∃ ∋↙̸′ △∋ ∈ ′′ S ↙S⊥↙↙↙↙ ∈↙′ ′↙∀▽ ∈▽∃ UGC ∞′△△▽ ∞ ̸∋∞ △∀↙ ̸∈∃ ′▽ ∞∃ S∋ ↙S↙↙⊥̸↙ ∈↙∋ ′↙∀ ∞∞′∈ UGC ∞′▽∀△ NGC ∉△A̸ ∞ ̸△∃ ∞∈↙′ ▽▽ ∈∀ ′′ S∋∝SB∋ ↙SXR▽P⇑ ∈↙∋ ′↙∃∞ ▽△▽∞ UGC ∞∞∉∀ NGC ∄∉ ∈′ △△ △▽↙△ ′ ′∀ ∞∋ S∞ ↙SXR∈↙↙ ∋↙′ ′↙ △∋′ UGC ∞∞′∀ NGC ′△ ̸∈∞ ∞∈ ∈△↙∞ ∈ ∋ ∋∀ SB ↙SBT↙̸↙ ∈↙′ ′↙▽̸ △∋∈ UGC ∞∞∀∈ NGC ∞ ∈∞ ▽∀ ∞∀↙ ̸∞ ∈∃ ▽′ S∈ ↙SXR∋↙↙ ∈↙ ′↙′ ∞∋△∋ UGC ∞∈∞▽∞ ∈∈ ∋∃ ′′↙′ ′ ′∀ ′′ DWARF ↙IBS∃⇑↙ ∋↙′ ′↙ ̸∞∀∃ UGC ∞∈∋△∋ NGC △∃ ∈∋ ′∈ ∈↙̸∀ ∞∈ ′∋ ′ ̸SB∈ ↙SBS▽↙↙ △↙′ ′↙∀∋ ∈▽△△ UGC ∞∈∋∃ NGC △∃′ ∈∋ ′▽ ′∞↙′ ∋∈ ′ ̸∞∀ S∈ ↙S↙↙△↙↙ ∈↙∋ ∞↙′′ △̸∞ UGC ∞∈∋∃∞ NGC △∃▽ ∈∋ ′ ̸∈△↙′ ∞∞ △ ̸′′ S∋ ↙SXS▽↙↙ ∈↙′ ′↙∀▽ ▽′▽′ UGC ∞∈▽∞∞ NGC ∞̸′ ∈∋ ∞ ′∃↙∀ ∃ ▽△ △′ S∋ ↙S↙↙⇑̸↙ ∈↙▽ ′↙∀△ ∋′∀ UGC ∞∈∞̸△ NGC ∀̸ ∈∋ ∈▽ ▽∀↙∈ ∈∈ ′∀ ▽′ S∋∝SB∋ ↙SXT▽↙↙ ∈↙∀ ′↙∀̸ ∌▽ UGC ∞∈∌∀ NGC ∀̸▽ ∈∋ ∈∀ ′′↙∈ ∋ ∋ ∋∞ S∋ ↙SXS▽⇑↙ ∈↙′ ′↙∀▽ ▽▽ UGC ∞∈▽̸△ NGC ∄∞ ∈∋ ∈∃ ▽∋↙′ ∞▽ ∋△ ∈∀ SB∈∝S∋ ↙SXT△↙↙ ∈↙′ ′↙∀′ △∈∈△ UGC ∞∈∋∈ ∈∋ ∋∀ ′∃↙∞ ∈▽ ▽ ∋′ DWRF SP ↙S↙↙∃⇑↙ ∋↙′ ∞↙′′ ∃∈∃ UGC ∞∈▽△ NGC △∞ ∈∋ △∞ ∈∈↙ ∈▽ △ ▽∋ SB∋ ↙SBS↙̸↙ △↙∋ ′↙′ ∃∋▽ UGC ∞∈ ̸∈∋ △∋ △∞↙△ ∋∋ ′▽ ∈ ̸SB∈ ↙SBT∋↙↙ ∈↙ ′↙∀∞ ▽∞∈ UGC ∞∈∀′∀ NGC ∄ ∈∋ △∀ ∋∞↙▽ ∞∃ ▽∈ ∈▽ S∞↖∈ RSAT∋↙↙ ∈↙▽ ′↙∀△ △∋∀′ UGC ∞∈∀△▽ ∈∋ ▽∋ ∞∞↙′ ∋∞ ∋ ∈∋ S∋ ↙S↙↙↙↙ ∈↙△ ′↙▽ ▽′△̸

∞′

T⊣⌊↕⌉ ∈¬ C⊣↕⟩⌊∇⊣⊔⟩≀\ ⌋≀⌉{⊘⌋⟩⌉\⊔∫ ⌈⌉⊔⌉∇⇕⟩\⌉⌈ {≀∇ ⊔⟨⌉ ⌈⟩{{⌉∇⌉\⊔ ≀⌊∫⌉∇⊑⟩\} ∇⊓\∫ ≀\ ⊔⟨⌉ JKT

√⊣∫∫⌊⊣\⌈ ‡⌉∇≀↖√≀⟩\⊔ ⇐c 0↽ color coef▷ ↼c1↽ extinction coef▷ ↼c2↽ April 39 1991 B 22▷251 ± ′↙′▽̸ ↖′↙′∉ ± ′↙′∞∞ ′↙∈▽∞ ± ′↙′∈ V ↖∈∈↙∃∞ ± ′↙′∋∈ ↖′↙′∞∋ ± ′↙′′ ′↙∈∞ ̸± ′↙′∋′ R ↖∈∈↙∀∀∋ ± ′↙′∋′ ↖′↙′′∞ ± ′↙′∞′ ′↙∞∃ ± ′↙′∈′ I ↖∈∈↙′′̸ ± ′↙′△▽ ↖′↙′∞∈ ± ′↙′∞▽ ′↙′▽∀ ± ′↙′▽∀ S⌉√⊔⌉⇕⌊⌉∇ ↖∞′⇔ ∞∃∃∞ B ↖∈∞↙▽ ± ′↙∞∞∞ ↖′↙∞∞̸ ± ′↙′△△ ′↙∈∋∀ ± ′↙′▽̸ V ↖∈∈↙∈∞▽ ± ′↙′ ̸↖′↙′△∀ ± ′↙′∈△ ′↙∞∋▽ ± ′↙′∈▽ R ↖∈∈↙△∋∀ ± ′↙′∋ ↖′↙′∞ ̸± ′↙′△ ̸′↙∞△∞ ± ′↙′∈′ I ↖∈∞↙′∃ ± ′↙′∀∞ ↖′↙′∋△ ± ′↙′▽ ′↙′∀∞ ± ′↙′∀∈ S⌉√⊔⌉⇕⌊⌉∇ ∞∋↖∞⇎ ∞∃∃∞ B ↖∈∞↙∃ ± ′↙∞∈∈ ↖′↙∞∞̸ ± ′↙′△△ ′↙∈∃ ± ′↙′▽∈ V ↖∈∈↙∋∈∈ ± ′↙′∈ ↖′↙′△∀ ± ′↙′∈△ ′↙∞∈∞ ± ′↙′∋′ R ↖∈∈↙▽▽∀ ± ′↙′△̸ ↖′↙′∞ ̸± ′↙′△ ̸′↙∞∈ ̸± ′↙′∈ I ↖∈∞↙∀∋∋ ± ′↙′∀̸ ↖′↙′∋△ ± ′↙′▽ ′↙′∈∋ ± ′↙′∈ M⊣∇⌋⟨ △↖∃⇔ ∞∃∃∈ B ↖∈∈↙∞▽ ± ′↙′△∞ ↖′↙′ ̸± ′↙′∞∋ ′↙∈∃△ ± ′↙′∞∞ V ↖∈∈↙∄ ± ′↙′∞∃ ↖′↙′∋∋ ± ′↙′′▽ ′↙∞∃∀ ± ′↙′′▽ R ↖∈∈↙∀̸ ± ′↙′∋ ̸↖′↙′′∈ ± ′↙′∞∀ ′↙∞′ ± ′↙′∞′ I ↖∈∈↙′∌ ± ′↙′∋∀ ↖′↙′′∀ ± ′↙′∈ ′↙∞∞∀ ± ′↙′∞∈

T⊣⌊↕⌉ ∋¬ C⊣↕⟩⌊∇⊣⊔⟩≀\ ⌋≀⌉{⊘⌋⟩⌉\⊔∫ ⌈⌉⊔⌉∇⇕⟩\⌉⌈ {≀∇ ⊔⟨⌉ ⌈⟩{{⌉∇⌉\⊔ ≀⌊∫⌉∇⊑⟩\} ∇⊓\∫ ≀\ ⊔⟨⌉ UKIRT ⌋≀↕≀∇ ‡⌉∇≀ √≀⟩\⊔ ⇐c0↽ extinction coefαcient ↼c2↽ September 2830 1991 H 20▷500±′↙∈′′ � K^′ ↖∈′↙′∞∀±′↙′△′ ′↙′∀±′↙′∋∈ F⌉⌊∇⊓⊣∇† ∈′↖∈∈⇔ ∞∃∃∈ H ↖∈′↙′△±′↙′∋∈ ′↙∞△±′↙′△∀ K ↖∈′↙△∃±′↙′∋∈ ′↙∞∞∃±′↙′△

∞∞