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ᵱᶋᵿᵦ ᵷ ᵾ ᵬ ᵲᵺᵅ ᵧᵾ, ᵬᶁᵥᶇ  ᵷᵾ ᵹ ᵗ ᵷᶃ ᵾᵅᵦᵆ ᶣᶡᶢᵻ-ɡ  ʝ
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ŗūŬŚƈĶ ŗŲɃūƁŅ ÅĮŬƬŔ ΧΥΦΫ æ ŏūĻƈ ΧΥΦάÆ 

 

ᵱᶋᵿᵦ ᵷ ᵾ ᵬ ᵲᵺᵅ ᵧᶇ ᵱᵾ ᶨɨ ᵾ ᵷᵹᵾ ᵦᶀᵴ ᵗᵾᵱᵾ ᵜᵾ 

ᵷᵾ ᵹ ᵗ ᵷᶃ ᵾᵅᵦ ᵺᵷ ᵺᵾᵩᵾᵲᵥ ᵺᵯᶇᵦ ᵰᵾᵅᵣᵦᵾᵪᵾ ᵸᵾᵺᵗ 

ᵰᵅᵣᵵᵾᵺ ᵿᵷᵸᶇᵹ ᵈᵪᵅᵨ ᵻᶋᵦ ᵈᵻᶇ. ᵾ ᵷᵹᵾ ᵦ ᵺᵅ ᵧᶇ ᵱᵾ 

ᵗᵾᵱᵾ ᵦ ᵯᵲᶀᵷ ᵙᵦᶀ ᵟᵾᵴᶀ ᵷ ᵺᵅ ᵧᶇᵜᶇ ᵗᵾᵱ ᵰ ᵇ ᵱᵅᵦ 

ᵺᶁᵅᵨᵲ ᵬ ᵦᶀᵪᶇ ᵬᵾᵲ ᵬᵾᵣ ᵱᵾᵰᵩᶇ ᵺᵅ ᵧᶇ ᵱᵾ ᵱᵾ 

ᵺᵯᵾᵺᵨᵾᵅᵪᶀ ᵮ ᵰᶂ ᵱ ᵱᶋᵙᵨᵾᵪ ᵨᵴᶇ ᵱᵾᵅᵜᶇ 

ᵺᶁ ᵷᵾᵦᶀᵴᵾᵜ ᵈᵯᵾᵲ. 

ᵺ  χɥ ᶡᶢᵻ-ɡ  ʝᵰᵩᶀᵴ ᵸᵾᵺᵗ ᵰᵅᵣᵵ 

ᵇ ᵱ   ᶀ. ᵰᶁᵞᵦᵮᵾ ᵴᶋᵘᵅᵣᵷᵾᵴᵾ 

ᵋᵬᵾ ᵱ ᶀ. ᵇᵿᵪ  ᵨᶇᵸᵬᵾᵅᵣᶇ 

ᶀ. ᵨᶀᵬᵗ ᵞᶋᵸᶀ 

ᵗᵾᵱ ᵷᵾᵻ   ᵣᶉ. ᵺᵾᵙᵲ ᵙᶋᵘᵴᶇ 

ᵺᵻ-t ᵾᵱ ᵷᵾᵻ  ᵺᶌ. ᵗᶇᵦᵗ  ᵨᵷᶇ 

ᵘᵿᵞᵪᵨᵾᵲ  ᶀᵰᵦᶀ ᵇᵬᵥᵾ  ᵗᵅᵗᵲ 

ᵗᵾᵱ ᵗᵾ ᵲᵥᶀ ᵺᵨ ᵱ ᶀ. ᵸᶈᵴᶇᵸ ᵡᵵᵗ 

ᵣᶉ. ᵈᵰᶋᵨ ᵲᵾᵱᵲᶀᵗᵲ 

ᶀ. ᵺᵰᶀᵲ ᵙᶋᵣᵮᶋᵴᶇ 

ᶀ. ᵬ ᵲᵰᵴ ᵨᵷᶇ 

ᶀ. ᵇᵿᵰᵦ ᵗᵣᵴᵾᵺᵗᵲ 

ᶀ. ᵿᵰ ᵴᵅᵨ ᵞᶋᵸᶀ 

ᶀ. ᵺᵾᵲᵅᵙ ᵷᵅᵨᵪᵾ 

ᶀ. ᵲᵾᵰᵜᵅ  ᵗᵲᵅᵞᶇ 

ᶀ. ᵇᵧᵷ  ᵬᵾᵢᵗ 

ᶀ. ᵿᵺ ᵾᵧ  ᵿᵮᵲᵰᵴ 

ᶀ. ᵗᵾᵲ ᵙᵷᵵᶀ 

ᵪᶂᵦᵪ ᵺᵯᵾᵺᵨᵾᵅᵜᶇ ᵷᵾᵙᵦ 

ᵺᵪ ɥɟ ᶢᵻ-ɡ  ʝᵱᵾ ᵷᵹᵾ ᵦ ᵟᵾᵴᶇᵴᶇ ᵺᵅ ᵧᶇᵜᶇ ᵪᵷᶀᵪ 

ᵺᵯᵾᵺᵨ ᵬᶁᵤᶀᵴ ᵰᵾᵥᶇ  

ᵈᵞᶀᵷ ᵺᵯᵾᵺᵨ  ɩ 

ᵺᵾᵰᵾ ᵱ ᵺᵯᵾᵺᵨ  ɡ ᶤ ᶅ

 

 

 

 

 

 

 

 

 

 

  



ᵱᶋᵿᵦ ᵷ ᵾ ᵬ ᵲᵺᵅ ᵧᵾ, ᵬᶁᵥᶇ  ᵷᵾ ᵹ ᵗ ᵷᶃ ᵾᵅᵦᵆ ᶣᶡᶢᵻ-ɡ  ʝ

 

 

ᵷᶃ ᵾᵅᵦᵷᵹᵾ ᵦᶀᵴ ᵗᵾᵱᵾ ᵜᵾ ᵈᵤᵾᵷᵾ 

ᵷᶃ ᵾᵅᵦᵷᵹᵾ ᵰᵩᶇ ᵺᵾᵰᵾ ᵱ ᵪᵾᵙ ᵲᵗᵾᵅᵺᵾᵢᶀ ᵈᵱᶋᵿᵞᵦ 

ᵗᶇᵴᶇᵴᶇ ᵗᵾᵱ ᵰ ᵈᵿᵥ ᵺᵾᵱ ᵺ ᶋᵞᶇ ᵡᵺᶍ ᵱᵾ ᵨᶋ ᵻᶀ 

ᵗᵾᵲᵜᶇ ᵗᵾᵱ ᵰ ᵬ ᵲᵺᵅ ᵧᶇ ᵱᵾ ᵺᵯᵾᵺᵨᵾᵅᵪᶀ 

ᵱᵸ ᵷᶀ ᵲ ᵱᵾ ᵬᵾᵲ ᵬᵾᵣᵴᶇ. 

ᵈᵗᵾᵸᵨᵸ ᵪ t ᵾᵱ ᵰ 

ᵨᵲᵷᵹ ᵰᵾᵥᶇ ᵾ ᵷᵹ ᵻᶀ ᵺᵅ ᵧᶇᵪᶇ ᵈᵗᵾᵸᵨᵸ ᵪᵾᵜᶇ 

ᵗᵾᵱ ᵰ ᵈᵱᶋᵿᵞᵦ ᵗᶇᵴᶇ ᵻᶋᵦᶇ. ᵱᵾᵅᵜᵾ ᵷᶃ ᵾᵅᵦ 

ᵬᶁᵤᶀᵴ ᵰᵾᵥᶇ  

ᵨᵪᵾᵅᵗ ᵋᵬᵿ ᵧᵦᶀ 

ᶪ ŋᵿ ᵴ ᶣᶡᶢᶧ ᶢᶣ ɭ

ᶤᶡ ŋᵿ ᵴ ᶣᶡᶢᶧ ᶨ  ɟ

ᶨ ᵰᶇ ᶣᶡᶢᶧ ᶢᶤ ᵻ

ᶦ χᶋ ᵻ ᵮᵲ ᶣᶡᶢᶧ ᶢᶥ ɟ

ᶣᶧ χᶋ ᵻ ᵮᵲ ᶣᶡᶢᶧ ᶧ  ɟ

ᶤ ᵿᵣᵺ ᵮᵲ ᶣᶡᶢᶧ ᶢᶣ ɪ

ᶣᶩ γᵾᵪᶇᵷᵾᵲᶀ ᶣᶡᶢᶨ ᶩ  ɟ

ᶣᶦ ᵭᶇ ᶁᵷᵾᵲᶀ ᶣᶡᶢᶨ ᶢᶡ ᵻ

ᶥ ᵰᵾᵜ  ᶣᶡᶢᶨ ᶪ  ᵻ

 

 

ᵻᶇ ᵈᵗᵾᵸᵨᵸ ᵪ ᵗᵾᵱ ᵰ ᵬᶁᵥᶇ-ᵺᵾᵦᵾᵲᵾ ᵲ ᵱᵾᵷᵲᶀᵴ 

ᵪᵺᵲᵾᵬᶂᵲ ᵭᵾ ᵾᵞᵷᵵ ᵇ ᵱᵅᵗᵲ ᵭᵾᵰ ᵺᶍ ᵱᶇᵧᶇ ᵬᵾᵲ ᵬᵣᵴᶇ.  

 

ᵗᵾᵱ ᵰᵾᵜᶀ ᵬᵲᶇᵹᵾ ᵺᵷ ᵺᵾᵩᵾᵲᵥᵬᵥᶇ ᵬᶁᵤᶀᵴ ᵰᵾᵥᶇ 

ᵻᶋᵦᶀ  

ᵺᵅ ᵱᵾ. ᶧ.ᶡᶡ ᵦᶇ ᶨ.ᶡᶡ ᵾᵧᵿᵰᵗ ᵕᵵᵘ ᵈᵿᵥ ᵜᵻᵾ 

ᵺᵅ ᵱᵾ. ᶨ.ᶡᶡ ᵦᶇ ᶩ.ᶡᶡ ᵡᶇᵿᵴ ᵗᶋᵬ ᵰᵩᶂᵪ ᵻ ᵗᵅᵷᵾ ᵨᶀ ᵚ ᵗᵾ, ᵇᵿ ᵗᵾ ᵱᵾᵅᵜᶇ ᵨᵸ ᵪ 

ᵺᵅ ᵱᵾ. ᶩ.ᶡᶡ ᵦᶇ ᶪ.ᶤᶡ ᵪᶁᵺ ᵱᵾ ᵣᶋ ᵱᵾᵅᵪᶀ ᵈᵗᵾᵸᵨᵸ ᵪ (ᵦᵾᵲᵗᵾᵺᵰᶂᵻ, ᵦᵾᵲᶇ, ᵪ ᶇ ᵱᵾᵅᵜᶀ ᵕᵵᵘ) 

ᵲᵾ ᶀ. ᶪ.ᶤᶡ ᵦᶇ ᶢᶡ.ᶤᶡ ᵞᶇᵷᵥ 

ᵲᵾ ᶀ. ᶢᶡ.ᶤᶡ ᵦᶇ ᶢᶢ.ᶤᶡ ᵘᵙᶋᵴᵸᵾ ᶀᵱ ᵴᵚᶁᵬᵡ 

ᵲᵾ ᶀ. ᶢᶢ.ᶤᶡ ᵦᶇ ᶡᶡ.ᶤᶡ ᵺᵨᶀᵬ ᵾ ᵱᵾᵪ, ᵴᶅᵪᶇᵡᶇ ᵲᵇᵰ ᵺᶉ ᵡᵷᶇᵇᵲᵜᶀ ᵕᵵᵘ 

ᵲᵾ ᶀ. ᶡᶡ.ᶤᶡ ᵦᶇ ᶢ.ᶤᶡ ᵡᶇᵿᵴ ᵗᶋᵬ ᵰᵩᶂᵪ ᵻ ᵗᵅᵷᵾ ᵨᶀ ᵚ ᵗᵾ, ᵇᵿ ᵗᵾ ᵱᵾᵅᵜᶇ ᵨᵸ ᵪ 

ᵲᵾ ᶀ. ᶢ.ᶤᶡ ᵦᶇ ᶣ.ᶤᶡ ᵪᶁᵺ ᵱᵾ ᵣᶋ ᵱᵾᵅᵪᶀ ᵈᵗᵾᵸᵨᵸ ᵪ (ᵦᵾᵲᵗᵾᵺᵰᶂᵻ, ᵦᵾᵲᶇ, ᵪ ᶇ ᵱᵾᵅᵜᶀ ᵕᵵᵘ) 

ᵲᵾ ᶀ. ᶣ.ᶤᶡ ᵦᶇ ᶤ.ᶡᶡ ᵡᶇᵿᵴ ᵗᶋᵬ ᵰᵩᶂᵪ ᵻ ᵗᵅᵷᵾ ᵨᶀ ᵚ ᵗᵾ, ᵇᵿ ᵗᵾ ᵱᵾᵅᵜᶇ ᵨᵸ ᵪ 

ᵲᵾ ᶀ. ᶤ.ᶡᶡ ᵦᶇ ᶥ.ᶡᶡ ᵇᶅ ᶋᵙᶇ ᵺ 

ᵬᵻᵾᵡᶇ ᶥ.ᶡᶡ ᵦᶇ ᶥ.ᶤᶡ ᵜᵻᵾ 

ᵬᵻᵾᵡᶇ ᶥ.ᶤᶡ ᵦᶇ ᶦ.ᶤɟ ᵪᶁᵺ ᵱᵾ ᵣᶋ ᵱᵾᵅᵪᶀ ᵈᵗᵾᵸᵨᵸ ᵪ ᵈᵿᵥ ᵡᶇᵿᵴ ᵗᶋᵬᵰᵩᶂᵪ ᵨᵸ ᵪ 

 

ᵻᶇ ᵺᵷ  ᵗᵾᵱ ᵰ ᵬᵾᵲ ᵬᵾᵣ ᵱᵾᵺᵾᵢᶀ ᵬᶁᵤᶀᵴ ᵺᵯᵾᵺᵨᵾᵅᵜᶇ 

ᵿᵷᵸᶇᵹ ᵺᵻᵗᵾᵱ  ᵴᵾᵯᵴᶇ - ᶀ. ᵺᵾᵲᵅᵙ ᵷᵅᵨᵪᵾ, ᶀᵰᵦᶀ 

ᵇᵬᵥᵾ  ᵗᵅᵗᵲ, ᶀ. ᵇᵿᵪ  ᵨᶇᵸᵬᵾᵅᵣᶇ, ᶀ. ᵗᵾᵲ 

ᵙᵷᵵᶀ, t ᶁ. ᵯᶂᵿᵰᵗᵾ ᵲᵾᵢᶌᵣ, ᶀ. ᵇᵧᵷ  ᵬᵾᵢᵗ, ᶀ. 



ᵱᶋᵿᵦ ᵷ ᵾ ᵬ ᵲᵺᵅ ᵧᵾ, ᵬᶁᵥᶇ  ᵷᵾ ᵹ ᵗ ᵷᶃ ᵾᵅᵦᵆ ᶣᶡᶢᵻ-ɡ  ʝ

 

 

ᵿᵪᵴᵱ ᵰᶋᵗᵾᵸᶀ, ᶀ. ᵿᵰ ᵴᵅᵨ ᵞᶋᵸᶀ, ᵗᶁ. ᵊᵸᵾ 

ᵬᵾᵡᵥᵗᵲ, t ᶁ. ᵻᵹᵾ  ᵗᶁᵴᵗᵥ , ᵗᶁ. ᶁᵦᶀ ᵨᶇᵸᵬᵾᵅᵣᶇ, ᶀ. 

ᵿᵺ ᵾᵧ  ᵿᵮᵲᵰᵴ, ᶀ. ᵇᵿᵰᵦ ᵗᵣᵴᵾᵺᵗᵲ, ᶀ. ᵲᵾᵰᵜᵅ  

ᵗᵲᵅᵞᶇ, ᵗᶁ. ᵰᵾᵩᵷᶀ ᵬᵾᵡᵥᵗᵲ, ᶀ. ᵰᵱᶁᵲᶇᵸ ᵷᵾᵚ, ᶀ. 

ᵿᵷ ᵿᵞᵦ ᵇᵅᵞᵴᶀ, ᶀ. ᵺᶁᵹᶇᵥ γ ᶋᵸᶀ, ᵗᶁ. ᵍᵜᵾ 

ᵪᵾᵿᵪᵷᵣᶇᵗᵲ, ᶀ. ᵸᶁᵯᵰ ᵗᶁᵴᵗᵥ , ᶀ. ᵺᶁᵞᵱ ᵷᶈ, tᶁ. 

ᵻᵹ ᵨᵾ ᵗᵷᶀ, ᵗᶁ. ᶇᵻᵴ ᵬᵾ ᵱᶇ, ᵗᶁ. ᵷᶇᵨᵾᵅᵦ ᵸ ᵣᶇ, ᵗᶁ. 

ᵇᵜ ᵪᵾ ᵨᵾᵸ, ᵗᶁ. ᵇᵷᵅᵿᵦᵗᵾ b ᵱᵅᵙᵾᵲ, ᵗᶁ. ᵯᵅᵞᵪ 

ᵮ ᵙᵾᵣ, ᶀ. ᵿᵪᵺᵙ  ᵉᵅᵙᶋᵴᶇ, ᶀ. ᵿᵺ ᵾᵧ  ᵗᵾᵰᵦ, ᶀ. 

ᵿᵷᵷᶇᵗ ᵸ ᵣᶇ, ᵗᶁ. ᵬᶂᵞᵾ ᵪᵾᵿᵪᵷᵣᶇᵗᵲ, ᶀ. ᵬᵲᵾᵙ ᵗᶁᵴᵗᵥ. 

 

ᵺᵅ ᵧᶇᵪᶇ ᵈᵱᶋᵿᵞᵦ ᵗᶇᵴᶇ ᵱᵾ ᵈᵗᵾᵸᵨᵸ ᵪ 

ᵗᵾᵱ ᵰᵾᵅᵿᵸᵷᵾᵱ ᵿᵷᵿᵷᵩ ᵺᵅ ᵧᵾᵅᵪᶀ ᵱᶋᵿᵦ ᵷ ᵾ 

ᵬ ᵲᵺᵅ ᵧᶇᵴᵾ ᵈᵗᵾᵸᵨᵸ ᵪᵾᵺᵾᵢᶀ ᵈᵰᵅᵿ ᵦ ᵗᶇᵴᶇ. ᵱᵾ 

ᵷᵹᵾ ᵦ ᶣ  ᶅd ᵰᵅᵿ ᵦ ᵈᵗᵾᵸᵨᵸ ᵪ ᵗᵾᵱ ᵰ ᵟᵾᵴᶇ  

ᵨᵪᵾᵅᵗ ᵈᵰᵅ ᵗ ᵧᵵ ᵋᵬᵿ ᵧᵦᶀ 

ᶪ ŋᵿ ᵴ ᶣᶡᶢᶧ ᵰᵪᵾᵴᶀ ᵇᶅ ᶋ ᵭᵾᵰ ᵰᵪᵾᵴᶀ ᵇᶅ ᶋ ᵭᵾᵰ , ᵪᵾᵱᵙᵾᵷ ᶤ  ɪ

ᶢᶢ ŋᵿ ᵴ ᶣᶡᶢᶧ ᵿᵺᵰᶇ ᵺ PLM ᵺᶉ ᵡᵷᶇᵇᵲ ᵻᵅᵞᵷᵣᶀ ᶥ  ɪ

ᶢᶣ ŋᵿ ᵴ ᶣᶡᶢᶧ ᵇ ᶇᵱ ᵙᶁ ᵗᶁᵴ ᵈᵲᵥᵙᵾᵷ, ᵇᵻᵰᵨᵪᵙᵲ ᶤᶡ ɟ

ᶢᶤ ŋᵿ ᵴ ᶣᶡᶢᶧ ᵯᵾᵲᵦ ᵾᵪ ᵿᵷ ᵾᵪ ᵺᵰᶁᵨᵾᵱ ᵜᵾᵗᵥ ᶢᶦ ɟ

ᶣᶤ ŋᵿ ᵴ ᶣᶡᶢᶧ ᵬᶁᵥᶇ ᵰᵲᵾᵢᶀ ᵅᵧᵾᵴᵱ (ᵰᶁᵴᵾᵅᵜᶇ 

ᵋ ᵻᵾᵵᶀ ᵿᵸᵿᵮᵲ) 

ᵬᶁᵥᶇ ᵰᵲᵾᵢᶀ ᵅᵧᵾᵴᵱ ᶪ  ɟ

ᶤᶡ ŋᵿ ᵴ ᶣᶡᶢᶧ Rivers and Ridges ᵿᵯᵷᵲᶀ, ᵮᶋᵬᵨᶇᵷ ᵚᵾᵡ ᶥ  ɪ

ᶣ ᵰᶇ ᶣᶡᶢᶧ ᵈᵗᵾᵲ ᵭᵾᵋᵅᵣᶇᵸᵪ ᵺᵰᵲ ᵗ ᵬ ᵪᵅᵮᵾᵵᵗᵲ ᵷᵾᵣᶀ, ᵗᵾ ᵞ ᶥ  ɟ

ᶨ ᵰᶇ ᶣᶡᶢᶧ ᵿᵙ ᵲᵨᵸ ᵪ ᵩᵰ ᵷᶀᵲᵙᵣ, ᵬᶇᵣᵙᵾᵷ ᶧ  ɟ

ᶢᶢ ᵰᶇ ᶣᶡᶢᶧ ᵨ ᵾᵅᵦ ᵴᶋᵮᵴ ᵗᶂᵴ ᵿᵟᵲᵗᵬᶂᵲ, ᵜᵅᵣᶀᵙᵤ ᶣᶣ ɟ

ᶢᶤ ᵰᶇ ᶣᶡᶢᶧ LOL ᵿᵴᵡᵺ ᵷ ᵺ ᵴᵪ ᵗᶋᵧ ᵣ ᶦ  ɪ

ᶢᶤ ᵰᶇ ᶣᶡᶢᶧ ᵰᶌᵴᵾᵪᵾ ᵈᵟᵾᵨ ᵇᵺᶋᵿᵺᵑᵸᵪ ᵗ ᵤᵷᵾ ᶢᶡ ɟ+ 

ᶢᶥ ᵰᶇ ᶣᶡᶢᶧ Rivers and Ridges ᵿᵯᵷᵲᶀ, ᵮᶋᵬᵨᶇᵷ ᵚᵾᵡ ᶢ  ᵻ

ᶢᶥ ᵰᶇ ᶣᶡᶢᶧ ᵰᵪᵾᵴᶀ ᵇᶅ ᶋ ᵭᵾᵰ ᵰᵪᵾᵴᶀ ᵇᶅ ᶋ ᵭᵾᵰ , ᵪᵾᵱᵙᵾᵷ ᶥ  ɟ

ᶣᶦ ᵰᶇ ᶣᶡᶢᶧ ᵻᵾᵱ ᵡᶇᵗ ᵉᵅᵿ ᵡ ᶂᵡ ᵓᵭ 

ᵡᶇ ᶉᵴᶉᵞᶀ 

ᵷᵾᵵᶁᵅᵞ, ᵖᵲᵅᵙᵾᵮᵾᵨ ᶢᶡ ɟ+ 

ᶪ χᶋ ᵻ ᵮᵲ ᶣᶡᶢᶧ ᵿᵸᵷᵺᶇᵪᵾ ᵮᶋᵬᶋᵣᶀ ᶤᶡ ɟ

ᶢᶡ χᶋ ᵻ ᵮᵲ ᶣᶡᶢᶧ ᵿᵸᵷᵺᶇᵪᵾ  φ ᶢᶦ ɟ

ᶢᶡ χᶋ ᵻ ᵮᵲ ᶣᶡᶢᶧ ᵪᶅᵸᵪᵴ ᵉᵅᵿ ᵡ ᶂᵡ ᵓᵭ 

ᵕᵸᶋᵪᶋ ᵾᵭ 

ᵙᶋᵷᵾ ᶢᶦ ɟ

ᶢᶪ χᶋ ᵻ ᵮᵲ ᶣᶡᶢᶧ ᵨ ᵴᶀ ᵬᵿ ᵴᵗ ᵗᶂᵴ ᵗ ᵤᵷᵾ ᶣᶦ ɟ

ᶤᶡ χᶋ ᵻ ᵮᵲ ᶣᶡᶢᶧ ᵰᵾᵉᵅᵣ ᶀ ᵗᶂᵴ ᵬᵅᵞᶋ ᵾ, ᵇᵅᵮᵾᵴᵾ ᶣᶤ ɟ

ᶢ ᵿᵣᵺ ᵮᵲ ᶣᶡᶢᶧ ᵨ ᵾᵅᵦ ᵴᶋᵮᵴ ᵗᶂᵴ ᵿᵟᵲᵗᵬᶂᵲ, ᵜᵅᵣᶀᵙᵤ ᶧ  ɟ

ᶧ ᵿᵣᵺ ᵮᵲ ᶣᶡᶢᶧ ᵺᵅᵮᵾᵱᶋᵿᵺᵺ ᵗᶂᵴ ᵺᵅᵮᵾᵱᶋᵿᵺᵺ ᵗᶂᵴ ᶢᶢ ɟ

ᶢᶨ ᵿᵣᵺ ᵮᵲ ᶣᶡᶢᶧ ᵲᶋᵡᵲᶀ ᵴᵮ ᵰᶁᵴᵾᵅᵜᶇ ᵿᵸᵿᵮᵲ EEC, ᵦᵵᶇᵙᵾᵷ ᶩ  ɟ



ᵱᶋᵿᵦ ᵷ ᵾ ᵬ ᵲᵺᵅ ᵧᵾ, ᵬᶁᵥᶇ  ᵷᵾ ᵹ ᵗ ᵷᶃ ᵾᵅᵦᵆ ᶣᶡᶢᵻ-ɡ  ʝ

 

 

ᶣᶢ ᵿᵣᵺ ᵮᵲ ᶣᶡᶢᶧ NNS Camp, ᵣᶀ. ᵷᵾᵱᶍ. ᵬᵾᵡᶀᵴ 

ᵗᶉᵴᶇᵞ ᵓᵭ ᵉᵅᵿᵞᵿᵪᵇ ᵲᵅᵙ ᵇᵄᵣ 

ᵡᶇ ᶉᵴᶉᵞᶀ 

ᵗᶋ ᶁᵥᶀ, ᵬᵷᵪᵾᵪᵙᵲ ᶢᶡ ɟ

ᶥ γᵾᵪᶇᵷᵾᵲᶀ ᶣᶡᶢᶨ NNS Camp, ᵙᵲᵷᵾᵲᶇ ᵗᶉᵴᶇᵞ ᵰᵾᵅᵞᵊ ᵇᵺᵾᵪᶀ ᶢᶡ ɟ

ᶣᶢ γᵾᵪᶇᵷᵾᵲᶀ ᶣᶡᶢᶨ Rivers and Ridges ᵿᵯᵷᵲᶀ, ᵮᶋᵬᵨᶇᵷ ᵚᵾᵡ ᶥ  ɟ

ᶣᶢ γᵾᵪᶇᵷᵾᵲᶀ ᶣᶡᶢᶨ ᵞᵪᵲᵴ ᵿᵰ ᵺ ᵰᵻᵾᵮᵵᶇ ᵲ ᶣ  ɟ

ᶥ ᵭᶇ ᶁᵷᵾᵲᶀ ᶣᶡᶢᶨ ᵿᵸ ᵥ ᵻ  ᵰᵅᵜ ᵰᶋᵰᶀᵪᵬᶁᵲᵾ ᶢᶩ ɟ

ᶥ ᵰᵾᵜ  ᶣᶡᶢᶨ ᵺ ᵾ ᶀ ᵗᶂᵴ ᵷᵾᵣᵾ, ᵜᵾᵺ ᶢᶡ ɟ

ᶣᶦ ᵰᵾᵜ  ᶣᶡᶢᶨ Rivers and Ridges ᵿᵯᵷᵲᶀ, ᵮᶋᵬᵨᶇᵷ ᵚᵾᵡ ᶤ  ɟ

 

 

ᵱᵾ ᵺᵷ  ᵗᵾᵱ ᵰᵾᵅᵺᵾᵢᶀ ᶀ. ᵺᵾᵲᵅᵙ ᵷᵅᵨᵪᵾ, ᶀ. ᵗᵾᵲ 

ᵙᵷᵵᶀ, ᵗᶁ. ᵯᶂᵿᵰᵗᵾ ᵲᵾᵢᶌᵣ, ᶀ. ᵇᵧᵷ  ᵬᵾᵢᵗ, ᶀ. 

ᵿᵰ ᵴᵅᵨ ᵞᶋᵸᶀ, ᵗᶁ. ᵻᵹᵾ  ᵗᶁᵴᵗᵥ , ᶀ. ᵿᵺ ᵾᵧ  ᵿᵮᵲᵰᵴ, 

ᶀ. ᵇᵿᵰᵦ ᵗᵣᵴᵾᵺᵗᵲ, ᶀ. ᵲᵾᵰᵜᵅ  ᵗᵲᵅᵞᶇ, ᵗᶁ. ᵰᵾᵩᵷᶀ 

ᵬᵾᵡᵥᵗᵲ, ᶀ. ᵿᵷ ᵿᵞᵦ ᵇᵅᵞᵴᶀ, ᶀ. ᵺᶁᵹᶇᵥ ᵞᶋᵸᶀ, tᶁ. 

ᵍᵜᵾ χ ᵾᵿᵪᵷᵣᶇᵗᵲ, ᶀ. ᵸᶁᵯᵰ ᵗᶁᵴᵗᵥ , ᶀ. ᵺᶁᵞᵱ 

ᵷᶈ, tᶁ. ᵷᶇᵨᵾᵅᵦ ᵸ ᵣᶇ, ᶀ. ᵱᶋᵙᶇᵸ ᵗᵾᵥᶇ, ᵗᶁ. ᵇᵜ ᵪᵾ ᵨᵾᵸ, 

ᵗᶁ. ᵬᶂᵞᵾ ᵪᵾᵿᵪᵷᵣᶇᵗᵲ, ᶀ. ᵬᵲᵾᵙ ᵗᶁᵴᵗᵥ  ᵱᵾ 

ᵺᵯᵾᵺᵨᵾᵅᵜᶇ ᵺᵻᵗᵾᵱ  ᵴᵾᵯᵴᶇ. ᵺᵷ  ᵈᵰᵅᵿ ᵦ 

ᵈᵗᵾᵸᵨᵸ ᵪ ᵗᵾᵱ ᵰᵾᵅᵜᶇ ᵿᵪᵱᶋᵞᵪ ᶀ. ᵺᵾᵲᵅᵙ ᵷᵅᵨᵪᵾ 

ᵱᵾᵅᵪᶀ ᵋ ᵰ ᵲᵦᶀᵪᶇ ᵗᶇᵴᶇ. 

 

 

ᵷᶃ ᵾᵅᵦᵷᵹᵾ ᵰᵩᶇ ᵬ ᵲᵺᵅ ᵧᶇᵪᶇ ᵈᵗᵾᵸᵨᵸ ᵪ ᵗᵾᵱ ᵰᵾᵅᵺᵾᵢᶀ 

Go-To ᵗᵾᵲᵜᵾ SkyWatcher EQ3 equatorial 

mount ɯ ᶇᵦᵴᵾ. ᵱᵾ ᵰᵾᵋᵅᵡᵷᵲ ᵺᵻᵾ ᵉᵅᵜᶀ ᵇᵧᵷᵾ, ᵬᵾᵜ 

ᵉᵅᵜᶀ ᵡᶇᵿᵴ ᵗᶋᵬ ᵴᵾᵷᶂᵪ ᵈᵗᵾᵸᵨᵸ ᵪ ᵗᵾᵱ ᵰᵾᵅᵺᵾᵢᶀ 

ᵷᵾᵬᵲ ᵱᵾᵦ ᵈᵴᵾ. 

 

 

 



ᵱᶋᵿᵦ ᵷ ᵾ ᵬ ᵲᵺᵅ ᵧᵾ, ᵬᶁᵥᶇ  ᵷᵾ ᵹ ᵗ ᵷᶃ ᵾᵅᵦᵆ ᶣᶡᶢᵻ-ɡ  ʝ

 

 

ᵻᵨᵸ ᵪ ᵷ u ᶁᵴᶇ t ᵾᵱ ᵰ 

ᵱᶋᵿᵦ ᵷ ᵾ ᵬ ᵲᵺᵅ ᵧᶇᵦᵭ  ᵬᶁᵥᶇᵗᵲᵾᵅᵺᵾᵢᶀ ᵿᵷᵪᵾᵰᶂ ᵱ 

ᵻᵨᵸ ᵪ ᵦᵺᶇᵜ ᵿᵷᵿᵷᵩ ᵘᵙᶋᵴᶀᵱ ᵚᵡᵪᵾ ᵬᵾᵻ ᵱᵾᵜᶇ 

ᵗᵾᵱ ᵰ ᵈᵱᶋᵿᵞᵦ ᵗᶇᵴᶇ ᵞᵾᵦᵾᵦ. ᵺᵪ ᶣᶡᶢᵻ-ɡ  ʝᵰᵩᶇ 

ᵟᵾᵴᶇᵴᶇ ᵗᵾᵱ ᵰ ᵬᶁᵤᶀᵴ ᵰᵾᵥᶇ  

ᵨᵪᵾᵅᵗ ᵚᵡᵪᵾ ᵢᵗᵾᵥ ᵋᵬᵿ ᵧᵦᶀ 

ᶪ ᵰᶇ ᶣᶡᶢᶧ ᵮᶁᵩᵾᵜᶇ ᵺᶂᵱᵾ ᵷ ᵪ ᵇᵿᵩ ᵰᵥ ᵾᵪ ᵮᶋᵿᵩᵪᶀ ᶥᶡ ɟ

ᶢɨ  ᵰᶇ ᶣᶡɡ  ᵻ Zero Shadow Day ᵷ ᵺᶌᵲᵣᵾᵙ ᵿᵪ ᵲ ᵥ ᵡᵵᵗ ᵰᵾᵲᵗ ᵰᵅ ᵨᵲ ᶦ  ɟ

ᶣᶩ ᵰᶇ ᶣᶡᶢᶧ ᵸᵪᶀ ᵷ ᵰᵅᵙᵵᵾᵜᶀ ᵿᵦᵱᶁᵦᶀ ᵗᶇᵺᵲᶀᵷᵾᵣᵾ ᶤᶡ ɟ

ᶢᶦ χᶋ ᵻ ᵮᵲ ᶣᶡᶢᶧ ᵲᶋᵿᵻᵥᶀ ᵪ ᵾᵜᶇ ᵿᵬᵩᵾᵪ ᵗᶇᵺᵲᶀᵷᵾᵣᵾ ᶧ  ɟ

ᶪ γᵾᵪᶇᵷᵾᵲᶀ ɥ ᶡᶢᶨ ᵲᶋᵿᵻᵥᶀ ᵪ ᵾᵜᶇ ᵿᵬᵩᵾᵪ ᵗᶇᵺᵲᶀᵷᵾᵣᵾ ᶥ  ɟ

ᶢᶧ ᵭᶇ ᶁᵷᵾᵲᶀ ᶣᶡᶢᶨ ᵉ ᵲᵿᵣᵇᵰ ᵺᶅᵡᶇᵴᵾᵊᵡ ᵴᶇᵇᵲ ᵗᶇᵺᵲᶀᵷᵾᵣᵾ ᶧ  ɟ

ᶣᶡ ᵭᶇ ᶁᵷᵾᵲᶀ ᶣᶡᶢᶨ ᵸᶁ ᵾ ᵱᵾ ᵗᶋᵲᶀᵜᶇ ᵨᵸ ᵪ ᵗᶇᵺᵲᶀᵷᵾᵣᵾ ᶢᶡ ɟ

 

ᵨ. ᶪ ᵰᶇ ᶣᶡᶢᶦ ᵲᶋᵞᶀ ᵮᶁᵩ ᵻ ᵺᶂᵱ ᵮᵅᵮᵾᵷ ᵪ ᵷᵾᵺ 

ᵗᵲᵦᵾᵪᵾ ᵨᵺᵴᵾ. ᵘᵙᶋᵴᵸᵾ ᶀᵱ ᵬ ᵲᵯᵾᵹᶇᵦ ᵱᵾᵴᵾ 

ᵇᵿᵩ ᵰᵥ ᵇᵺᶇ ᵻᵥᵦᵾᵦ. ᵨᶁᵬᵾᵲᶀ ᶥ ᵷᵾᵞᶂᵪ ᶥᶣ 

ᵿᵰᵿᵪᵡᵾᵅᵪᶀ ᵮᶁᵩᵾᵪᶇ ᵺᶂᵱᵾ ᵱᵾ ᵮᵅᵮᵾᵴᵾ ᵬᵸ  ᵗᶇᵴᵾ. ᵦᶀᵪ 

ᵿᵰᵿᵪᵡᵾᵅᵰᵩᶇ ᵦᶋ ᵬᶂᵥ ᵬᵥᶇ ᵺᶂᵱ ᵮᵅᵮᵾᵷᵲ ᵨᵺᵴᵾ. 

ᵺᵅ ᵱᵾᵗᵾᵵᶀ ᶩ ᵷᵾᵞᶂᵪ ᶣᶨ ᵿᵰᵿᵪᵡᵾᵅᵪᶀ ᵦᶋ ᵺᶂᵱᵾ ᵱᵾ 

ᵰ ᵱᵾᵞᵷᵵ, ᵬᵲᵅᵦᶁ ᵧᶋᵣᵾ ᵨᵿ ᵥᶇᵗᵣᶇ ᵻᶋᵦᵾ. ᵯᵾᵲᵦᶀᵱ 

ᵰᵾᵥᵷᶇᵵᶇᵪᶁᵺᵾᵲ ᵰ ᵱᵲᵾ ᶀ ᶢᶣ ᵷᵾᵞᶂᵪ ᶢᶣ ᵿᵰᵿᵪᵡᵾᵅᵪᶀ 

ᵻᶇ ᵇᵿᵩ ᵰᵥ ᵺᵅᵬᵴᶇ. ᵺᵅ ᵱᵾᵗᵾᵵᶀ ᶧ ᵷᵾᵞᶂᵪ ᶦᶪ 

ᵿᵰᵿᵪᵡᵾᵅᵪᶀ ᵬᶁ ᵱᵾᵰᵩᶇ ᵺᶂᵱᵾ ᵦ ᵻᶋᵊᵬᵱ ᵦ ᵱᵾ ᵚᵡᵪᶇᵜᶇ ᵨᵸ ᵪ 

ᵬᶁᵥᶇᵗᵲᵾᵅᵪᶀ ᵾᵪ ᵮᶋᵿᵩᵪᶀ ᵱᶇᵧᶂᵪ ᵨᶁ ᵮ ᵥᶀ ᵾᵲᶇ ᵚᶇᵦᵴᶇ. 

ᵱᵾᵷᶇᵵᶀ ᵺᵾᵦ ᵨᶁ ᵮ ᵥᶀᵪᵾ ᵭ ᵡᵲ ᵴᵾᵷᶂᵪ ᵱᵾ ᵾᵲᶇ 

ᵿᵪ ᵲ ᵥᵾᵜᶀ ᵺᶋᵱ ᵗᶇᵴᶀ ᵻᶋᵦᶀ ᵦᵲ ᵈᵢ ᵉᵅᵜᶀ ᵨᶁ ᵮ ᵥᶀᵴᵾ 

ᵗᶅᵰᶇᵲᵾ ᵴᵾᵷᶂᵪ ᵬᵣ ᵾᵷᵲ ᶇᵬᵥ ᵗᵲ ᵱᵾᵦ ᵈᵴᶇ ᵻᶋᵦᶇ. 

 

 

ᵬᶁᵥᶇ ᵸᵻᵲᵾᵰᵩᶇ ᵨ. ᶢɨ  ᵰᶇ ᵲᶋᵞᶀ ᵨᶁᵬᵾᵲᶀ ᶢᶣ.ᶤᶢ ᵷᵾᵞᵦᵾ 

ᵺᶂᵱ  ᵮᵲᶋᵮᵲ ᵣᶋ ᵱᵾᵷᵲ ᵈ ᵱᵾᵰᶁᵵᶇ ᵑᵘᵾ ᵾ ᵘᵾᵅᵮᵾᵜᶀ 

ᵇᵧᵷᵾ ᵦ ᵺᵰ ᵷ ᵦᶂᵜᶀ ᵺᵾᵷᵴᶀ t ᵾᵻᶀ ᵥᵾᵅᵺᵾᵢᶀ 

ᵪᵾᵿᵻᵸᶀ ᵟᵾ ᵱᵾᵺᵾᵲᵘᶀ ᵨᵺᵦᶇ. ᵻᵾ ᵨᵷᵺ 

ᵿᵮᵪᵺᵾᵷᵴᶀᵜᵾ ᵨᵷᵺ ᵇᵧᵷᵾ Zero Shadow Day 

ᵻᵥᶂᵪ ᵈᵬᵥ ᵙᶇᵴᶀ ᵗᵾᵻᶀ ᵷᵹ  ᵺᵾᵞᵲᵾ ᵗᵲᵦᶋ. ᵡᵵᵗ 

ᵰᵾᵲᵗ ᵰᵅ ᵨᵲ ᵱᶇᵧᶇ ᵻᵾ ᵗᵾᵱ ᵰ ᵬᵾᵲ ᵬᵣᵴᵾ. Zero 

Shadow ᵜᶇ ᵾ ᵱᵿ ᵗ ᵪᵾᵙ ᵲᵗᵾᵅᵪᵾ ᵨᵾᵘᵿᵷ ᵱᵾᵦ 

ᵈᵴᶇ. ᵱᵾᵷᶇᵵᶇᵺ ᵪᵾᵙ ᵲᵗᵾᵅᵪᵾ ᵨᶁ ᵮ ᵥᶀ ᵾᵲᶇ ᵺᶌᵲᵣᵾᵙᵻᶀ 

ᵨᵾᵘᵿᵷ ᵱᵾᵦ ᵈᵴᶇ. 

ᵨ. ɥ ᶣ ᵰᶇ ᶣᶡᶢᶧ ᵲᶋᵞᶀ ᵰᵅᵙᵵᵾᵜᶀ ᵿᵦᵱᶁᵦᶀ ᵻᶋᵦᶀ ᵦᵲ 

ᶤ γᶂ χɥᶡᶢᵻ ᵲᶋᵞᶀ ᵸᵪᶀᵜᶀ ᵿᵦᵱᶁᵦᶀ ᵻᶋᵦᶀ. ᵱᵾᵿᵪᵿᵰ  

ᵰᵅᵙᵵ ᵷ ᵸᵪᶀ ᵨᵸ ᵪᵾᵜᶀ ᵺᵅᵩᶀ ᵪᵾᵙ ᵲᵗᵾᵅᵪᵾ ᶧ ᵷ ɭ eᵅᵜᶀ 

ᵨᶁ ᵮ ᵥᶀ ᵾᵲᶇ ᶣᶩ ᵰᶇ ᵲᶋᵞᶀ ᵗᶇᵺᵲᶀᵷᵾᵣᵾ ᵱᶇᵧᶇ ᵋᵬᵴ ᵩ ᵗ ᵪ 

ᵨᶇ ᵱᵾᵦ ᵈᵴᶀ. ᵱᵾᵷᶇᵵᶀ ᵷᶇᵩᵸᵾᵵᶇ ᵱᵾ ᶢᶢ eᵅᵜᶀ 

ᵨᶁ ᵮ ᵥᶀᵴᵾ ᵗᶅᵰᶇᵲᵾ ᵴᵾᵷᶂᵪ ᵬᵣ ᵾᵷᵲ ᶇᵬᵥ ᵗᵲ ᵱᵾᵦ 

ᵈᵴᶇ ᵻᶋᵦᶇ.  



ᵱᶋᵿᵦ ᵷ ᵾ ᵬ ᵲᵺᵅ ᵧᵾ, ᵬᶁᵥᶇ  ᵷᵾ ᵹ ᵗ ᵷᶃ ᵾᵅᵦᵆ ᶣᶡᶢᵻ-ɡ  ʝ

 

 

 

ᶢᶦ χᶋ ᵻ ᵮᵲ ᶣᶡᶢᶧ ᵈᵿᵥ ᶅ γᵾᵪᶇᵷᵾᵲᶀ ᶣᶡᶢᶨ ᵲᶋᵞᶀ 

ᵲᶋᵿᵻᵥᶀ ᵦᵾ ᵱᵾᵴᵾ ᵜᵅ ᵾᵪᶇ ᵿᵬᵩᵾᵪ ᵴᵾᵷᵴᶇ ᵻᶋᵦᶇ. 

ᵗᶇᵺᵲᶀᵷᵾᵣᵾ ᵱᶇᵧᶂᵪ ᵻᶀ ᵚᵡᵪᵾ ᶢᶢ eɑ ᵜᶀ ᵨᶁ ᵮ ᵥᶀᵴᵾ ᵗᶅᵰᶇᵲᵾ 

ᵴᵾᵷᶂᵪ ᵬᵣ ᵾᵷᵲ ᶇᵬᵥᵾ ᵾᵲᶇ ᵨᵾᵘᵿᵷ ᵱᵾᵦ ᵈᵴᶀ.  

ᵉ ᵲᵿᵣᵇᵰ ᵱᵾ ᵗᶃᵿ ᵰ ᵋᵬ ᵻᵾᵷ ᵪ ᵬᵲᵾᵷ ᵦ ᵦ ᵟᵾᵴᶇᵴᵾ 

ᵺᶂᵱ ᵗᵾᵸ ᵈᵬ ᵱᵾᵴᵾ ᵨᵺᶂ ᵸᵗᵦᶋ ᵈᵿᵥ ᵗᵩᶀ ᵗᵩᶀ ᵻᵾ 

ᵗᵾᵸ ᵸᶁ ᵾᵉᵦᵗᵾᵻᶀ ᵦᶇᵞ ᵷᶀ ᵨᵺᵦᶋ. ᵱᵾᵺ ᵉ ᵲᵿᵣᵇᵰ 

ᵴᶇᵇᵲ ᵇᵺᶇ ᵻᵥᵦᵾᵦ. ᶢᶧ ᵭᶇ ᶁᵷᵾᵲᶀ ᶣᶡᶢᶨ ᵲᶋᵞᶀ 

ᵚᵣᵴᶇᵴᶀ ᵇᵸᶀ ᵑᵗ ᵚᵡᵪᵾ ᵗᶇᵺᵲᶀᵷᵾ ᵾᵷ ᵪ 

ᵪᵾᵙᵲᶀᵗᵾᵅᵪᵾ ᵨᵾᵘᵷ ᵱᵾᵦ ᵈᵴᶀ, ᵷ ᵱᵾᵿᵪᵿᵰ ᵾᵪᶇ 

ᵗᶃᵿ ᵰ ᵋᵬ ᵻᵾᵅᵿᵷᵹᵱᶀ ᵇᵿᵩᵗ ᵰᵾᵻᶀᵦᶀ ᵱᵾᵷᶇᵵᶀ ᵨᶇ ᵱᵾᵦ 

ᵈᵴᶀ. 

ᵸᶁ  ᵻᵾ ᵈᵅᵦᵲ ᵻ ᵇᵺ ᵱᵾᵪᶇ ᵈᵬ ᵱᵾᵴᵾ ᵱᵾ ᵱᵾ 

ᵜᵅ ᵾ ᵰᵾᵥᶇ ᵗᵴᵾ ᵨᵺᶂ ᵸᵗᵦᵾᵦ. ᶣᶡ ᵭᶇ ᶁᵷᵾᵲᶀ ᶣᶡᶢᶨ 

ᵲᶋᵞᶀ ᵪᵾᵙ ᵲᵗᵾᵅᵪᶀ ᵗᶇᵺᵲᶀᵷᵾᵣᵾ ᵱᶇᵧᶂᵪ ᵸᶁ ᵾ ᵱᵾ ᵗᵴᶇᵜᶇ 

ᵨᶁ ᵮ ᵥᶀ ᵾᵲᶇ ᵿᵪ ᵲ ᵥ ᵗᶇᵴᶇ. 

 

ᵱᵾ ᵺᵷ  ᵗᵾᵱ ᵰᵾᵅ ᵱᵾ ᵈᵱᶋᵞᵪᵾᵺᵾᵢᶀ ᵬᶁᵤᶀᵴ 

ᵺᵯᵾᵺᵨᵾᵅᵜᶇ ᵿᵷᵸᶇᵹ ᵺᵻᵗᵾᵱ  ᵴᵾᵯᵴᶇ - ᶀ. ᵺᵾᵲᵅᵙ ᵷᵅᵨᵪᵾ, 

ᶀᵰᵦᶀ ᵇᵬᵥᵾ  ᵗᵅᵗᵲ, ᶀ. ᵇᵿᵪ  ᵨᶇᵸᵬᵾᵅᵣᶇ, ᶀ. 

ᵗᵾᵲ ᵙᵷᵵᶀ, ᵗᶁ. ᵯᶂᵿᵰᵗᵾ ᵲᵾᵢᶌᵣ, ᶀ. ᵇᵧᵷ  ᵬᵾᵢᵗ, 

ᶀ. ᵿᵪᵴᵱ ᵰᶋᵗᵾᵸᶀ, ᶀ. ᵿᵰ ᵴᵅᵨ ᵞᶋᵸᶀ, ᵗᶁ. ᵊᵸᵾ 

ᵬᵾᵡᵥᵗᵲ, t ᶁ. ᵻᵹᵾ  ᵗᶁᵴᵗᵥ , ᵗᶁ. ᶁᵦᶀ ᵨᶇᵸᵬᵾᵅᵣᶇ, ᶀ. 

ᵿᵺ ᵾᵧ  ᵿᵮᵲᵰᵴ, ᶀ. ᵇᵿᵰᵦ ᵗᵣᵴᵾᵺᵗᵲ, ᶀ. ᵲᵾᵰᵜᵅ  

ᵗᵲᵅᵞᶇ, ᵗᶁ. ᵰᵾᵩᵷᶀ ᵬᵾᵡᵥᵗᵲ, ᶀ. ᵰᵱᶁᵲᶇᵸ ᵷᵾᵚ, ᶀ. 

ᵿᵷ ᵿᵞᵦ ᵇᵅᵞᵴᶀ, ᶀ. ᵺᶁᵹᶇᵥ ᵞᶋᵸᶀ, ᵗᶁ. ᵍᵜᵾ 

ᵪᵾᵿᵪᵷᵣᶇᵗᵲ, ᶀ. ᵸᶁᵯᵰ ᵗᶁᵴᵗᵥ , ᶀ. ᵺᶁᵞᵱ ᵷᶈ, tᶁ. 

ᵻᵹ ᵨᵾ ᵗᵷᶀ, ᵗᶁ. ᶇᵻᵴ ᵬᵾ ᵱᶇ, ᵗᶁ. ᵷᶇᵨᵾᵅᵦ ᵸ ᵣᶇ, ᶀ. 

ᵿᵪᵺᵙ  ᵉᵅᵙᶋᵴᶇ, ᵗᶁ. ᵇᵜ ᵪᵾ ᵨᵾᵸ, ᵗᶁ. ᵇᵷᵅᵿᵦᵗᵾ ᵇ ᵱᵅᵙᵾᵲ, 

ᵗᶁ. ᵯᵅᵞᵪ ᵮ ᵙᵾᵣ , ᶀ. ᵿᵺ ᵾᵧ  ᵗᵾᵰᵦ, ᶀ. ᵿᵷᵷᶇᵗ 

ᵸ ᵣᶇ, ᵗᶁ. ᵬᶂᵞᵾ ᵪᵾᵿᵪᵷᵣᶇᵗᵲ, ᶀ. ᵬᵲᵾᵙ ᵗᶁᵴᵗᵥ , ᶀ. 

ᵇᵯᵱ ρн ᵲᵧ, ᶀ. ᵺᵰᶀᵲ ᵙᶋᵣᵮᶋᵴᶇ, ᶀ. ᵨᶀᵬᵗ ᵞᶋᵸᶀ, 

ᶀ. ᵈᵰᶋᵨ ᵲᵾᵱᵲᶀᵗᵲ, ᵺᶌ. ᵗᶇᵦᵗ  ᵨᵷᶇ, ᵲᶇᵿᵧᵗᵾ 

ᵨᶇᵸᵰᶁᵘ, ᶀ. ᵰᵅᵨᵾᵲ ᵪᵲᵷᵥᶇ, ᶀ. ᵺᶃᵞᵪ ᵪᵾᵅᵨᶇᵣᶇ, ᶀ. 

ᵧᵰᶇᵸ ᵗᵾᵵᶇ. 

 

 

ᵾ ᵱᵾᵪᶇ 

ᵨ. ᶣᶥ χᶋ ᵻ ᵮᵲ ᶣᶡᶢᶧ ᵲᶋᵞᶀ ᵗ ᵿ ᵞ ᵱᶁᵿᵪ ᵻ ᵺ ᵡᶀ ᵱᵾ 

ᵾ. ᵻᶇᵴᵪ ᵰᶇᵺ,χ OBE (Order of the British 

Empire) ᵱᵾᵅᵜᶇ ᵺᵅ ᵧᶇᵰᵩᶇ ᵾ ᵱᵾᵪ ᵟᵾᵴᶇ. ᵱᵾᵷᶇᵵᶀ 

ᵬ ᵲᵺᵅ ᵧᶇ ᵱᵾ ᵺᵯᵾᵺᵨᵾᵅᵪᶀ ᵈ ᵨ ᵱ ᵱᵾ ᵨᵸ ᵪᵾ ᵱᵾ 

ᵷᶇᵵᶀ ᵮᵪᵿᵷᵴᶇ ᵱᵾ ᵈ ᵨ ᵱ ᵱᵾᵪ, ᵺᶂᵱᵾ ᵜᶇ ᵇᵅᵦᵲᵅᵙ, 

ᵺᶌᵲᵣᵾᵙ ᵱᵾ ᵿᵦᵗᶃᵦᶀ ᵾ. ᵰᶇᵺ χᵱᵾᵅᵪᵾ ᵺᵾᵨᵲ ᵗᵲ ᵱᵾᵦ 

ᵈ ᵱᵾ. 

 

ᵺᵪ ɥɟ ᶢ-ᵻɡ ᶨ ᵱᵾ ᵷᵹᵾ ᵦ ᵑᵗᶂᵥ ᶥ ᵾ ᵱᵾᵪᶇ ᵟᵾᵴᶀ. 

ᵱᵾᵅᵜᵾ ᵷᶃ ᵾᵅᵦ ᵬᶁᵤᶀᵴ ᵰᵾᵥᶇ  



ᵨᵪᵾᵅᵗ ᵾ ᵱᵾᵦᵾ / ᵾ ᵱᵾᵦᶀ ᵿᵷᵹᵱ ᵧᵵ ᵋᵬᵿ ᵧᵦᶀ 

ᶣᶥ χᶋ ᵻ ᵮᵲ 

ᶣᶡᶢᶧ 

ᵣᶉ. ᵻᶇᵴᵪ ᵰᶇᵺᵪ, OBE, 

ᵾ ᵱᵾᵬᵗ  t ᵿ ᵞ ᵱᶁᵿᵪᵷ ᵺ ᵡᶀ 

Our Dynamic Sun ᵡᵵᵗ ᵰᵾᵲᵗ 

ᵰᵅ ᵨᵲ 

ᶢᶡ ɟ

ᶣᶦ χᶋ ᵻ ᵮᵲ 

ᶣᶡᶢᶧ 

ᶀ. ᵺᶁᵻᵾᵺ ᵙᶁᵞ ᵲ, ᵰᵾᵞᶀ ᵇ ᵱ , 

ᵱᶋᵿᵦ ᵷ ᵾ ᵬ ᵲᵺᵅ ᵧᵾ 

ᵿᵬᵩᵾᵪᶇ ᵩ ᵷᵅᵦᵲᶀ ᵺᵯᵾᵙᶃᵻ ᶤ  ɟ

ᶦ ᵿᵣᵺ ᵮᵲ 

ᶣᶡᶢᶧ 

ᶀ. ᵿᵪᵴᶇᵸ ᵕᵗ Applied Astronomy: 

Lessons from Mahabharata 

& Ramayana 

ᵩ ᵷᵅᵦᵲᶀ ᵺᵯᵾᵙᶃᵻ ᶧ  ɟ

ᶪ ᵿᵣᵺ ᵮᵲ 

ᶣᶡᶢᶧ 

ᵾ. . ᵗᶇ. ᵚᵾᵥᶇᵗᵲ, ᵰᵾᵞᶀ 

ᵾ ᵱᵾᵬᵗ, ᵈᵮᵾᵺᵾᵻᶇᵮ ᵙᵲᵷᵾᵲᶇ 

ᵗᶉᵴᶇᵞ 

ᵴᶋᵥᵾᵲ ᵋ ᵗᵾᵬᵾᵦᶀ ᵿᵷᵷᵲ ᵩ ᵷᵅᵦᵲᶀ ᵺᵯᵾᵙᶃᵻ ᶨ  ɟ

 

   

 

ᵇ ᵱᵾᵺᵺᵻᵴᶀ 

ᵨᵲᵷᵹ ᵰᵾᵥᶇ ᵱᵾᵻᶀ ᵷᵹ  ᵬᶁᵤᶀᵴ ᵇ ᵱᵾᵺᵺᵻᵴᶀ 

ᵈᵱᶋᵿᵞᵦ ᵗᵲ ᵱᵾᵦ ᵈ ᵱᵾ  

ᵨᵪᵾᵅᵗ ᵧᵵ ᵺᵻᵯᵾᵙᶀ 

ᵺᵯᵾᵺᵨ 

ᶢ -ʝɡ ᶩ ᵿᵣᵺ ᵮᵲ 

ᶣᶡᶢᶧ 

ᵴᶋᵥᵾᵲ ᵋ ᵗᵾᵬᵾᵦᶀ 

ᵿᵷᵷᵲ, ᵴᶋᵥᵾᵲ 

ᶢ  ɭ

ᶥ ᵭᶇ ᶁᵷᵾᵲᶀ 

ᶣᶡᶢᶨ 

ᵞᵾᵱᵅᵡ ᵰᶀᵡᵲᵷᶇ ᵻ ᵲᶇᵿᵣᵕ 

ᵡᶇᵿᵴ ᵗᶋᵬ ᵷ ᵈᵱᶁᵗᵾ 

ᵿᵙᵲᵾᵷᵴᶀ ᵓ ᵟᵷ ᵡᵲᶀ 

ᶣ  ɡ

 

ᵴᶋᵥᵾᵲ ᵺᵻᵴᶀᵰᵩᶇ ᵰᶇᵻᶇᵗᵲᵜᶇ ᵸᵾᵲᵅᵙᵩᵲ ᵨᶇᵷ ᵧᵾᵪ, 

ᵴᶋᵥᵾᵲᵜᶇ ᵰᶁ ᵱ ᵿᵷᵷᵲ, ᵿᵷᵷᵲᵾᵦᶀᵴ ᵰᵅ ᵨᵲᶇ, ᵩᵾᵲᵾᵦᶀᵧ  

ᵰᵅ ᵨᵲ, ᵨᶈ ᵱᵺᶂᵨᵪ ᵰᵅ ᵨᵲ, ᵇᵅᵮᵲ ᵿᵷᵷᵲ, ᵟᶋᵬᵴᶇᵴᵾ ᵰᵾ ᵦᶀ 

ᵰᵅ ᵨᵲ ᵉ ᵱᵾᵨᶀ ᵧᵵᵾᵅᵪᵾ ᵺᵯᵾᵺᵨᵾᵅᵪᶀ ᵯᶇᵡᶀ ᵨ ᵱᵾ ᵷ 

ᵦᶇᵧᶀᵴ ᵸᵾ ᶀᵱ ᵰᵾᵿᵻᵦᶀ ᵴᶋᵥᵾᵲ ᵱᶇᵧᶀᵴ ᶀ. ᵺᶁᵩᵾᵗᵲ 

ᵮᶁᵙᵨᵾᵥᶇ ᵺᵲᵾᵅᵪᶀ ᵨᵴᶀ. ᵴᶋᵥᵾᵲ ᵿᵷᵷᵲᵾᵰᵩᶀᵴ 

ᵋ ᵗᵾᵬᵾᵦᵾᵰᶁᵵᶇ ᵦᵱᵾᵲ ᵟᵾᵴᶇᵴᶇ ᵜᶁᵅᵮᵗ ᵱ ᵨᵙᵣ, 

ᵇᵿᵦ ᵾᵲᵱᶁ  ᵬᵾᵥᶀ ᵦᵺᶇᵜ ᵞᶈᵷᵿᵷᵿᵷᵩᵦᶇᵜᵾ ᵇ ᵱᵾᵺ 

ᵺᵯᵾᵺᵨᵾᵅᵪᶀ ᵗᶇᵴᵾ. 

 

ᵘᶋᵣᵨ ᵷ ᵿᵙᵲᵷᵴᶀ ᵺᵻᵴᶀᵨᵲ ᵱᵾᵪ ᵺᵯᵾᵺᵨᵾᵅᵪᶀ ᵘᶋᵣᵨ 

ᵱᶇᵧᶀᵴ Giant Meterwave Radio Telescope 

όGMRTύ ᵷ ᵿᵙᵲᵾᵷᵴᶀ ᵱᶇᵧᶀᵴ ᵈᵱᶁᵗᵾᵜᵾ ᵨᶋᵪ ᵰᶀᵡᵲ 

ᵡᶇᵿᵴ ᵗᶋᵬ ᵱᵾᵅᵪᵾ ᵯᶇᵡ ᵨᵴᶀ. NCRA ᴥ ᶇ ᶀ.  ρ

ᵕᵮᶇᵲᶉᵱ ᵱᵾᵅᵪᶀ ᵲᶇᵿᵣᵕ ᵡᶇᵿᵴ ᵗᶋᵬᵜᶇ ᵗᵾᵱ , ᵲᶇᵿᵣᵕ 

ᵉᵰᶇ ᵞᵅᵙ ᵉ ᵱᵾ ᵨ ᵙᶋ ᶀ ᵺᵯᵾᵺᵨᵾᵅᵪᵾ ᵺᵰᵞᵾᵷᶂᵪ ᵨ ᵱᵾ, 

ᵦᵲ ᵿᵙᵲᵷᵴᶀ ᵱᶇᵧᶇ ᵺᵯᵾᵺᵨᵾᵅᵪᶀ d ᵱᶁᵗᵾ ᵱᵾ ᵨᶋᵪ ᵰᶀᵡᵲ 



ᵱᶋᵿᵦ ᵷ ᵾ ᵬ ᵲᵺᵅ ᵧᵾ, ᵬᶁᵥᶇ  ᵷᵾ ᵹ ᵗ ᵷᶃ ᵾᵅᵦᵆ ᶣᶡᶢᵻ-ɡ  ʝ

 

 

ᵡᶇᵿᵴ ᵗᶋᵬᵜᶇ ᵗᵾᵱ , ᵱᵾ ᵾᵲᶇ ᵚᶇᵦᵴᶇ ᵞᵾᵥᵾᵲᶇ ᵭᶋᵡᶋ 

ᵉ ᵱᵾᵨ ᵜᶀ ᵰᵾᵿᵻᵦᶀ ᵚᶇᵦᵴᶀ. 

 

ᵦᶀᵪᵻᶀ ᵺᵻᵴ ᵜᶇ ᵿᵪᵱᶋᵞᵪ ᶀ. ᵇᵿᵰᵦ ᵗᵣᵴᵾᵺᵗᵲ 

ᵱᵾᵅᵪᶀ ᵋ ᵰ ᵲᵦᶀᵪᶇ ᵗᶇᵴᶇ. ᵦᵺᶇᵜ ᵺᵻᵴ ᵱᵾ 

ᵈᵱᶋᵞᵪᵾᵺᵾᵢᶀ ᶀ. ᵇᵿᵪ  ᵨᶇᵸᵬᵾᵅᵣᶇ, ᶀᵰᵦᶀ ᵇᵬᵥᵾ  

ᵗᵅᵗᵲ ᵱᵾ ᵺᵯᵾᵺᵨᵾᵅᵜᶀ ᵰᵨᵦ ᵟᵾᵴᶀ. 

ᵾᵧᵿᵰᵗ u ᵙᶋᵴᵸᵾ b ᵱᵾᵺᵷᵙ 

ᵷᶃ ᵾᵅᵦᵷᵹᵾ ᵰᵩᶇ ᶢ  ɟβᶇ ᶣ  ɨᵰᶇ ᶣᶡᶢᵻ ρᵲ ᵱᵾᵪ ᵾᵧᵿᵰᵗ 

ᵘᵙᶋᵴᵸᵾ  ᵇ ᵱᵾᵺᵷᵙ  ᵯᵾᵅᵣᵾᵲᵗᵲ ᵕ ᵲᵑᵅᵡᵴ ᵲᵺᵜ  

ᵉᵅᵿ ᵡ ᶂᵡ ᵱᶇᵧᶇ ᵺᵅ ᵱᵾᵗᵾᵵᶀ ᶧ βᶇ ᶪ ᵱᵾ ᵷᶇᵵᵾᵦ ᵬᵾᵲ 

ᵬᵣᵴᵾ. ᵾ ᵇ ᵱᵾᵺᵷᵙᵾ ᵦ ᶤ  ɭγᵥᵾᵅᵪᶀ ᵯᵾᵙ ᵚᶇᵦᵴᵾ. ᵱᵾ 

ᵇ ᵱᵾᵺᵷᵙᵾ ᵜᵾ ᵗᵾᵱ ᵰ ᵬᶁᵤᶀᵴ ᵰᵾᵥᶇ ᵻᶋᵦᵾ  

ᵨᵪᵾᵅᵗ ᵿᵷᵹᵱ ᵾ ᵱᵾᵦᵾ ᵢᵗᵾᵥ 

ᶢᶡ ᵰᶇ ᶣᶡᶢᶧ Introduction ᶀ. ᵇᵿᵪ  ᵨᶇᵸᵬᵾᵅᵣᶇ, ᵋᵬᵾ ᵱ , 

ᵱᶋᵿᵦ ᵷ ᵾ ᵬ ᵲᵺᵅ ᵧᵾ 

ᵗᶇᵺᵲᶀᵷᵾᵣᵾ ᵱᶋᵿᵦ ᵷ ᵾ 

ᵓ ᵟᵷ ᵡᵲᶀ 

ᶢᶢ ᵰᶇ ᶣᶡᶢᶧ History of Astronomy ᶀ. ᵸᶇᵘᵲ ᵭᵾᵡᵗ, ᵰᵾᵞᶀ ᵇ ᵱ , 

ᵱᶋᵿᵦ ᵷ ᵾ ᵬ ᵲᵺᵅ ᵧᵾ 

ᵯᵾᵅᵣᵾᵲᵗᵲ ᵕ ᵲᵑᵅᵡᵴ 

ᵲᵺᵜ  ᵉᵅᵿ ᵡ ᶂᵡ 

ᶢᶣ ᵰᶇ ᶣᶡᶢᶧ Positional Astronomy and 

Time ς 1 

ᶀ. ᵿᵷ. ᵿᵷ. ᵺᶋᵷᵪᶀ, ᵰᵾᵞᶀ ᵇ ᵱ , 

ᵱᶋᵿᵦ ᵷ ᵾ ᵬ ᵲᵺᵅ ᵧᵾ 

ᵯᵾᵅᵣᵾᵲᵗᵲ ᵕ ᵲᵑᵅᵡᵴ 

ᵲᵺᵜ  ᵉᵅᵿ ᵡ ᶂᵡ 

ᶢᶤ ᵰᶇ ᶣᶡᶢᶧ Positional Astronomy and 

Time ς 2 

ᶀ. ᵿᵷ. ᵿᵷ. ᵺᶋᵷᵪᶀ, ᵰᵾᵞᶀ ᵇ ᵱ , 

ᵱᶋᵿᵦ ᵷ ᵾ ᵬ ᵲᵺᵅ ᵧᵾ 

ᵯᵾᵅᵣᵾᵲᵗᵲ ᵕ ᵲᵑᵅᵡᵴ 

ᵲᵺᵜ  ᵉᵅᵿ ᵡ ᶂᵡ 

ᶢᶥ ᵰᶇ ᶣᶡᶢᶧ Overnight Observational 

Session 

ᶀ. ᵨᶀᵬᵗ ᵞᶋᵸᶀ, ᵋᵬᵾ ᵱ , 

ᵱᶋᵿᵦ ᵷ ᵾ ᵬ ᵲᵺᵅ ᵧᵾ 

ᵇ ᵱᵅᵗᵲ ᵭᵾᵰ ᵺᶍ 

ᶢᶥ ᵰᶇ ᶣᶡᶢᶧ Instruments for Astronomical 

Observations 

ᵣᶉ. ᵺᵾᵙᵲ ᵙᶋᵘᵴᶇ, ᵗᵾᵱ ᵷᵾᵻ, 

ᵱᶋᵿᵦ ᵷ ᵾ ᵬ ᵲᵺᵅ ᵧᵾ 

ᵇ ᵱᵅᵗᵲ ᵭᵾᵰ ᵺᶍ 

ᶢᶥ ᵰᶇ ᶣᶡᶢᶧ Software for Astronomical 

Studies 

ᶀ. ᵿᵪᵴᵱ ᵰᶋᵗᵾᵸᶀ, ᵺᵯᵾᵺᵨ, 

ᵱᶋᵿᵦ ᵷ ᵾ ᵬ ᵲᵺᵅ ᵧᵾ 

ᵇ ᵱᵅᵗᵲ ᵭᵾᵰ ᵺᶍ 

ᶢᶦ ᵰᶇ ᶣᶡᶢᶧ Solar System ᵺᶌ. ᵗᶇᵦᵗ  ᵨᵷᶇ, ᵺᵻ-t ᵾᵱ ᵷᵾᵻ, 

ᵱᶋᵿᵦ ᵷ ᵾ ᵬ ᵲᵺᵅ ᵧᵾ 

ᵯᵾᵅᵣᵾᵲᵗᵲ ᵕ ᵲᵑᵅᵡᵴ 

ᵲᵺᵜ  ᵉᵅᵿ ᵡ ᶂᵡ 

ᶢᶧ ᵰᶇ ᶣᶡᶢᶧ Astro-Photography ᶀ. ᵸᶇᵘᵲ ᵭᵾᵡᵗ, ᵰᵾᵞᶀ ᵇ ᵱ , 

ᵱᶋᵿᵦ ᵷ ᵾ ᵬ ᵲᵺᵅ ᵧᵾ 

ᵯᵾᵅᵣᵾᵲᵗᵲ ᵕ ᵲᵑᵅᵡᵴ 

ᵲᵺᵜ  ᵉᵅᵿ ᵡ ᶂᵡ 

ᶢᶨ ᵰᶇ ᶣᶡᶢᶧ Comets and Meteors ᶀ. ᵺᵾᵲᵅᵙ ᵷᵅᵨᵪᵾ, ᵸᵾᵺᵗ ᵱ 

ᵰᵅᵣᵵ, ᵱᶋᵿᵦ ᵷ ᵾ ᵬ ᵲᵺᵅ ᵧᵾ 

ᵯᵾᵅᵣᵾᵲᵗᵲ ᵕ ᵲᵑᵅᵡᵴ 

ᵲᵺᵜ  ᵉᵅᵿ ᵡ ᶂᵡ 

ᶢᶩ ᵰᶇ ᶣᶡᶢᶧ Eclipses, transits, occultation 

and phenomena in Astronomy 

ᶀ. ρᵬᵗ ᵞᶋᵸᶀ, ᵰᵾᵞᶀ ᵇ ᵱ , 

ᵱᶋᵿᵦ ᵷ ᵾ ᵬ ᵲᵺᵅ ᵧᵾ 

ᵯᵾᵅᵣᵾᵲᵗᵲ ᵕ ᵲᵑᵅᵡᵴ 

ᵲᵺᵜ  ᵉᵅᵿ ᵡ ᶂᵡ 

ᶢᶪ ᵰᶇ ᶣᶡᶢᶧ Variable Stars ᶀ. ᵇᵯᵱ ᵨᵸᵲᵧ, ᵾ ᵱᵾᵦᵾ, ᵣᶀ. 

ᵷᵾᵱᶍ. ᵬᵾᵡᶀᵴ ᵇᵿᵯᵱᵾᵅᵿ ᵗ  

ᵰᵻᵾᵿᵷ ᵾᵴᵱ 

ᵯᵾᵅᵣᵾᵲᵗᵲ ᵕ ᵲᵑᵅᵡᵴ 

ᵲᵺᵜ  ᵉᵅᵿ ᵡ ᶂᵡ 

ᶣᶡ ᵰᶇ ᶣᶡᶢᶧ Cosmology ᶀ. ᵰᶁᵞᵦᵮᵾ  ᵴᶋᵘᵅᵣᵷᵾᵴᵾ, ᵇ ᵱ , 

ᵱᶋᵿᵦ ᵷ ᵾ ᵬ ᵲᵺᵅ ᵧᵾ 

ᵯᵾᵅᵣᵾᵲᵗᵲ ᵕ ᵲᵑᵅᵡᵴ 

ᵲᵺᵜ  ᵉᵅᵿ ᵡ ᶂᵡ 



ᵱᶋᵿᵦ ᵷ ᵾ ᵬ ᵲᵺᵅ ᵧᵾ, ᵬᶁᵥᶇ  ᵷᵾ ᵹ ᵗ ᵷᶃ ᵾᵅᵦᵆ ᶣᶡᶢᵻ-ɡ  ʝ

 

 

ᶣᶢ ᵰᶇ ᶣᶡᶢᶧ Multiwavelength Astronomy ᶀ. ᵺᵰᶀᵲ ᵩᶁᵣ , ᵺᵾᵱ ᵺ 

ᵬᶉ ᵱᶁᵴᵲᵾᵟᶇᵸᵪ ᵓ ᵭᵺᵲ, ᵈᵱᶁᵗᵾ 

ᵯᵾᵅᵣᵾᵲᵗᵲ ᵕ ᵲᵑᵅᵡᵴ 

ᵲᵺᵜ  ᵉᵅᵿ ᵡ ᶂᵡ 

ᶣᶤ ᵰᶇ ᶣᶡᶢᶧ Visit to Jyotirvidya Kesariwada 

Observatory and Certificate 

distribution 

ᶀ. ᵇᵿᵪ  ᵨᶇᵸᵬᵾᵅᵣᶇ, ᵋᵬᵾ ᵱ , 

ᵱᶋᵿᵦ ᵷ ᵾ ᵬ ᵲᵺᵅ ᵧᵾ 

ᵗᶇᵺᵲᶀᵷᵾᵣᵾ ᵱᶋᵿᵦ ᵷ ᵾ 

ᵓ ᵟᵷ ᵡᵲᶀ 

 

ᵻᵾ ᵇ ᵱᵾᵺᵷᵙ  ᵬᵾᵲ ᵬᵾᵣ ᵱᵾᵺᵾᵢᶀ ᶀ. ᵗᵾᵲ ᵙᵷᵵᶀ, 

ᵗᶁ. ᵯᶂᵿᵰᵗᵾ ᵲᵾᵢᶌᵣ, ᶀ. ᵺᵾᵲᵅᵙ ᵷᵅᵨᵪᵾ, ᶀ. ᵿᵺ ᵾᵧ  

ᵿᵮᵲᵰᵴ, ᶀ. ᵨᶀᵬᵗ ᵞᶋᵸᶀ, ᶀ. ᵇᵿᵪ  ᵨᶇᵸᵬᵾᵅᵣᶇ ᵷ 

ᶀᵰᵦᶀ ᵇᵬᵥᵾ  ᵗᵅᵗᵲ ᵱᵾ ᵺᵯᵾᵺᵨᵾᵅᵜᶀ ᵰᵨᵦ ᵟᵾᵴᶀ. 

ᵘᵙᶋᵴ ᵨᵸ ᵪ - d ᵨ ᵱ  d ᵬᵴᵾ ᵺᶂᵱ 

ᵱᶋᵿᵦ ᵷ ᵾ ᵬ ᵲᵺᵅ ᵧᶇᵦᵭ  ᵨ. ᶣᶧ βᶇ ɥɭ  ɔᵙ ᵡ 

ᶣᶡᶢᶧ ᵲᶋᵞᶀ άd ᵨ ᵱ  d ᵬᵴᵾ ᵺᶂᵱέ ᵱᵾ ᵿᵷᵹᵱᵾᵷᵲ 

ᵘᵙᶋᵴᵸᵾ ᶀᵱ ᵨᵸ ᵪ ᵲᵾᵞᵾ ᵲᵿᵷ ᵷᵰᵾ  ᵗᵴᵾᵨᵾᵴᵪ, 

ᵞᵷᵾᵻᵲᵴᵾᵴ ᵪᶇᵻ  ᵺᵾᵅ ᵗᶃᵿᵦᵗ ᵗ, ᵰᵻᵾ ᵰᵾ ᵭᶁᵴᶇ 

ᵺᵅ ᵻᵾᵴᵱᵾᵺᵰᶋᵲ, ᵚᶋᵴᶇ ᵲ ᵦᵾ, ᵬᶁᵥᶇ ᵱᵾ ᵢᵗᵾᵥᶀ 

ᵈᵱᶋᵿᵞᵦ ᵗᵲ ᵱᵾᵦ ᵈᵴᶇ ᵻᶋᵦᶇ.  

 

ᵱᵾ ᵨᵸ ᵪᵾᵜᶇ ᵋ ᵾᵡᵪ ᵈᵱᶁᵗᵾᵜᶇ ᵺᵅᵜᵾᵴᵗ, ᵣᶉ. ᵺᶋᵰᵗ 

ᵲᵾᵱᵜᶌᵩᵲᶀ ᵱᵾᵅᵪᶀ ᵨ. ᶣᶧ ɔᵙ ᵡ ᶣᶡᶢᶧ ᵲᶋᵞᶀ 

ᵺᵗᵾᵵᶀ ᶢᶡ ᵷᵾᵞᵦᵾ ᵗᶇᵴᶇ. d ᵱᶁᵗᵾᵜᶇ ᵿᵷ ᵾᵪ ᵺᵾᵲ 

ᵇᵿᵩᵗᵾᵲᶀ ᶀ. ᵺᵰᶀᵲ ᵩᶁᵣ d ᵿᵥ NCRA ᵰᵩᶀᵴ ᵸᵾ  

ᵣᶉ. ᵿᵪ ᵞ ᵰᶋᵻᵪ ᵲᵾᵰᵾᵪᶁᵞᵪ ᵻᶇᵻᶀ ᵱᵾᵷᶇᵵᶀ ɛ ᵬᵿ ᵧᵦ 

ᵻᶋᵦᶇ. ᵻᶇ ᵨᵸ ᵪ ᵨ. ᶣᶧ βᶇ ᶣᶩ ɔᴝ ᵡ ᶣᶡᶢᶧ ᵨᵲ ᵱᵾᵪ 

ᵺᵗᵾᵵᶀ ᶪ βᶇ ᵲᵾ ᶀ ᶩ ᵱᵾ ᵷᶇᵵᵾᵰᵩᶇ ᵺᵷᵾ ᵺᵾᵢᶀ ᵘᶁᵴᶇ ᵻᶋᵦᶇ. 

ᵱᵾ ᵨᵸ ᵪᵾᵺ ᵺᶁᵰᵾᵲᶇ ᶢᶦᶡᶡ ᵪᵾᵙ ᵲᵗᵾᵅᵪᶀ ᵯᶇᵡ ᵨᵴᶀ.  

ᵺᶂᵱ  ᵻᵾ ᵈᵬ ᵱᵾ ᵻᵰᵾᵴᶇᵜᵾ ᵦᵾᵲᵾ  d ᵬ ᵱᵾᵺᵾᵢᶀ / 

ᵬᶃ ᵷᶀᵷᵲᶀᵴ ᵞᶀᵷᵺᶃ ᶀᵺᵾᵢᶀ ᵇᵿᵦᵸᵱ ᵰᵻ ᵷᵾᵜᵾ ᵇᵺᶂᵪ 

ᵬᶁᵲᵾᵦᵪ ᵗᵾᵵᵾᵬᵾᵺᶂᵪ ᵺᶂᵱᵾ ᵜᵾ ᵇ ᵱᵾᵺ ᵗᶇᵴᵾ ᵞᵾᵦᶋ.  

 

ᵺᶂᵱᵾ ᵜᵾ ᵇ ᵱᵾᵺ ᵬᶁᵤᶀᵴ ᵗᵾᵲᵥᵾᵅᵺᵾᵢᶀ ᵈᵬ ᵱᵾᵺᵾᵢᶀ 

ᵰᵻ ᵷᵾᵜᵾ ᵈᵻᶇ  ɡ ) γᶀᵷᵺᶃ ᶀᵺᵾᵢᶀ ᵺᶂᵱ  ᵻᵾ ᵰᵻ ᵷᵾᵜᵾ 

ᵚᵡᵗ ᵇᵺ ᵱᵾᵪᶇ ᵺᶂᵱᵾ ᵰᵩᶇ ᵚᵣᵥᵾ ᵱᵾ ᵝᶋ ᵾ ᵝᶋ ᵾ 

ᵚᵡᵪᵾᵅᵜᵾ ᵞᶀᵷᵺᶃ ᶀᵷᵲ ᵗᵾᵱ ᵬ ᵲᵥᵾᵰ ᵻᶋᵦᶋ. ᶣ) 

ᵺᶂᵱᵾ ᵱᵾ ᵷᵾᵦᵾᵷᵲᵥᵾᵰᵩᶇ ᵚᵡᵥᵾ ᵱᵾ ᵚᵡᵪᵾᵅᵜᵾ 

ᵰᵾᵪᵷᵿᵪ ᵰ ᵦ ᵋᵬ ᵻ ᵦᵺᶇᵜ ᵉᵦᵲ ᵿᵷ ᶁᵦ ᵋᵬᵗᵲᵥᵾᵅᵷᵲ 

ᵗᵺᵾ ᵬ ᵲᵥᵾᵰ ᵻᶋᵦᶋ. ᵺᶌᵲᵷᵾ ᵱᵾᵅᵰᶁᵵᶇ ᵋᵬ ᵻᵾᵅᵜᶇ ᵰᵾᵙ  

ᵮᵨᵴᶂ ᵸᵗᵦᵾᵦ ᵇᵧᵷᵾ ᵱᵾᵰᵩᶇ ᵿᵮᵚᵾᵣ ᵻᶋᵌ ᵸᵗᵦᶋ. ᶤ) 

ᵺᶂᵱ  ᵈᵬ ᵱᵾᵴᵾ ᵇᵿᵦᵸᵱ ᵞᵷᵵᵜᵾ ᵦᵾᵲᵾ ᵇᵺᶂᵪ ᵱᵾ ᵱᵾ 

ᵇ ᵱᵾᵺᵾᵪᶇ ᵈᵬᵥ ᵮᵾᵗ  ᵦᵾ ᵱᵾᵮ ᵴ ᵇᵿᵩᵗ ᵰᵾᵿᵻᵦᶀ 

ᵿᵰᵵᵷᶂ ᵸᵗᵦᶋ.  

 



ᵱᶋᵿᵦ ᵷ ᵾ ᵬ ᵲᵺᵅ ᵧᵾ, ᵬᶁᵥᶇ  ᵷᵾ ᵹ ᵗ ᵷᶃ ᵾᵅᵦᵆ ᶣᶡᶢᵻ-ɡ  ʝ

 

 

 

ᵱᵾᵿᵦ ᵷ ᵾ ᵬ ᵲᵺᵅ ᵧᶇᵪᶇ ᵈᵱᶋᵿᵞᵦ ᵗᶇᵴᶇ ᵱᵾ ᵱᵾ 

ᵨᵸ ᵪᵾᵰᵩᶇ ᵺᶂᵱᵾ ᵜᶀ ᵞᵣᵥᵚᵣᵥ, ᵱᵾᵜᵾ ᵞ ᵰ, ᵱᵾᵜᵾ 

ᵷ ᵬᵱᵾ ᵱᵾᵪᶇ ᵺᶂᵱ ᵰᵾᵴᶇᵜᵾ ᵰᶃ ᵱᶂ, ᵺᶂᵱᵾ ᵜᵾ ᵇ ᵱᵾᵺ 

ᵗᵲ ᵱᵾᵺᵾᵢᶀ ᵰᵾᵪᵷᵾᵪᶇ ᵈᵞᵷᵲ ᵗᶇᵴᶇᵴᶇ ᵱ, ᵺᶌᵲ 

ᵷᶇᵩᵸᵾᵵᵾ, ᵺᶂᵱᵾ ᵜᵾ ᵇ ᵱᵾᵺ ᵗᵲ ᵱᵾᵺᵾᵢᶀ ᵺᶋᵣ ᵱᵾᵦ 

ᵈᵴᶇᵴᶀ ᵇᵅᵦᵲᵾᵵ ᵱᵾᵪᶇ ᵱᵾᵮ ᵴ ᵰᵾᵿᵻᵦᶀ ᵴρᶀ ᴝᶇᵴᶀ. 

ᵺᶂᵱᵾ ᵜᶇ ᵇᵅᵦᵲᵅᵙ, ᵺᶂᵱᵾ ᵷᵲᶀᵴ ᵣᵾᵙ, ᵺᶂᵱᵾ ᵜᶇ ᵋ ᵲᵾᵱᵥ - 

ᵨᵿ ᵥᵾᵱᵪ, ᵻᵥᶇ - ᴥ ᵅ ᵱᵾ ᵗᵴᵾ - ᵬᶃ ᵷᶀᵷᵲᶀᵴ ᵍᵦᶂ 

ᵗᵺᶇ ᵻᶋᵦᵾᵦ ᵻᶇ ᵨᵾᵘᵿᵷᵥᵾᵲᶀ ᵿᵦᵗᶃᵦᶀ, 

ᵺᶂᵱ ᵿᵪ ᵲ ᵥᵾᵅᵺᵾᵢᶀ ᵺᶋᵣᵴᶇᵴᶀ ᵺᶋᵻᶋ, d ᵨ ᵱ ᵉ ᵱᵾ ᵨ 

ᵱᵾᵪᶇ, β ᵺᶇᵜ ᵬᶁᵲᵾᵦᵪ ᵗᵾᵵᶀ ᵷᵾᵬᵲᵾᵦ ᵇᵺᵴᶇᵴᶀ ᵺᶌᵲ 

ᵚ ᵾᵵᶇ ᵉ ᵱᵾ ᵨ ᵿᵦᵗᶃᵿᵦ ᵦᵺᶇᵜ ᵦ ᶇ ᵈᵿᵥ ᵨᶃᵗᶍ ᵾ 

 

ᵰᵾᵿᵻᵦᶀᵬᵡ ᵱᵾ ᵾᵲᶇ ᵺᶂᵱᵾ ᵿᵷᵹᵱᶀᵜᶀ ᵰᵾᵿᵻᵦᶀ ᵱᵾ 

ᵨᵸ ᵪᵾᵦ ᵨᵴᶀ ᵙᶇᵴᶀ. ᵉ ᶋᵦᵭ  ᵴᵷᵗᵲᵜ ᵺᶋᵣ ᵱᵾᵦ 

ᵱᶇᵥᵾ ᵱᵾ ᵈ ᵨ ᵱ ᵱᵾ ᵱᵾᵪᵾᵜᶀ ᵿᵦᵗᶃᵦᶀᵻᶀ ᵱᵾᵷᶇᵵᶀ 

ᵨ ᵸ ᵦ ᵗᶇᵴᶀ ᵻᶋᵦᶀ. ᵇᵅᵦᵲᵾᵵᵾᵦ ᵦᵲᵅᵙᵥᵾᵲᵾ ᵿ ᵿᵰᵦᶀ 

ᵺᶂᵱ  ᵻᵾ ᵱᵾ ᵨᵸ ᵪᵾᵜᶇ ᵿᵷᵸᶇᵹ ᵈᵗᵹ ᵥ ᵢᵲᵴᵾ.  

 

 

ᵣᶉ. ᵺᶋᵰᵗ ᵲᵾᵱᵜᶌᵩᵲᶀ ᵱᵾᵅᵪᶀ ᵺᶂᵱᵾ ᵱᵾ ᵇ ᵱᵾᵺᵾᵜᶇ 

ᵰᵻ ᵷ ɛ ᵾᵡᵪᵾ ᵱᵾ ᵷᶇᵵᶀ  ᵗᶇᵴᶇ. ᵿᵷ ᵾ ᵱᵾ 

ᵇ ᵱᵾᵺᵾᵰᵩᶇ ᵺᶂᵱ  ᵻᵾ ᵑᵗ ᵰᵻ ᵷᵾᵜᵾ ᵡ ᵬᵾ ᵈᵻᶇ. ᵬᶂᵷ  

ᵿᵷ ᵾᵰᵩᶇ ᵺᶂᵱ  ᵭᵾᵲ ᵰᵻ ᵷᵾᵜᵾ ᵦᵾᵲᵾ ᵈᵻᶇ ᵇᵺᶇ 

ᵈᵬ ᵱᵾᵴᵾ ᵷᵾᵡᵦ ᵇᵺᶇ, ᵬᵲᵅᵦᶁ ᵇᵿᵩᵗ ᵇ ᵱᵾᵺᵾᵪᶇ 

ᵈᵬ ᵱᵾᵴᵾ ᵇᵺᶇ ᵴ ᵾᵦ ᵈᵴᶇ, ᵗ  ᵺᶂᵱ  ᵻᵾ ᵿᵷ ᵾᵦᶀᵴ 

ᵇᵺᵅ ᵱ ᵦᵾ ᵱᵾᵅᵬᶈᵗ  ᵑᵗ ᵺᵾᵰᵾ ᵱ ᵦᵾᵲᵾ ᵈᵻᶇ. 

ᵺᶂᵱᵾ ᵯᶋᵷᵦᶀ ᵈᵻᶇ, ᵦᵸᵾᵜ ᵉᵦᵲ ᵦᵾ ᵱᵾᵅᵯᶋᵷᵦᶀᵻᶀ 

ᵻᵰᵾᵴᵾ ᵈᵻᶇᵦ. ᵺᶂᵱ  ᵈᵬ ᵱᵾᵴᵾ ᵇᵙᵨᶀ ᵞᵷᵵ 

ᵇᵺ ᵱᵾᵪᶇ ᵈᵬᵥ ᵱᵾᵜᵾ ᵘᶂᵬ ᵞᵾ ᵦ ᵇ ᵱᵾᵺ ᵗ  

ᵸᵗᵦᶋ, ᵈᵿᵥ ᵱᵾᵰᶁᵵᶇ ᵉᵦᵲ ᵦᵾ ᵱᵾᵅᵮ ᵴ ᵈᵬ ᵱᵾᵴᵾ 

ᵰᵾᵿᵻᵦᶀ ᵿᵰᵵᵦ ᵞᵾᵦᶇ. ᵣᶉ. ᵲᵾᵱᵜᶌᵩᵲᶀ ᵬᶁᵤᶇ ᵻᵥᵾᵴᶇ ᵗ  

ᵷᶀᵺ ᵷᵹᵾ ᵬᶂᵷ ᵻᶀ ᵺᶂᵱᵾ ᵮ ᵴ ᵈᵬ ᵱᵾᵴᵾ ᵞᶇᵷᵤᶀ ᵰᵾᵿᵻᵦᶀ 

ᵪ ᵻᵦᶀ, ᵦᶇᵷᵤᶀ ᵈᵞ ᵈᵬ ᵱᵾᵴᵾ ᵈᵻᶇ, ᵈᵿᵥ ᵱᵾᵰᶁᵵᶇ 

ᵱᶋ ᵱ ᵷᶇᵵᶀ ᵱᵾ ᵨᵸ ᵪᵾ ᵱᵾ ᵰᵾ ᵱᵰᵾᵦᶂᵪ ᵺᵾᵰᵾ ᵱ 

ᵴᶋᵗᵾᵅᵬᵱ ᵦ ᵺᶂᵱᵾ ᵿᵷᵹᵱᶀ ᵰᵾᵿᵻᵦᶀ ᵬᶋᵻᶋᵜᵿᵷ ᵱᵾᵜᶇ ᵗᵾᵰ 

ᵱᶋᵿᵦ ᵷ ᵾ ᵬ ᵲᵺᵅ ᵧᵾ ᵗᵲᵦ ᵈᵻᶇ.  

 

ᵬ ᵲᵺᵅ ᵧᶇ ᵱᵾ ᵺᵯᵾᵺᵨᵾᵅᵪᶀ ᵾ ᵨᵸ ᵪᵾᵺᵾᵢᶀ γ ᶁᵴᶈ ᵷ 

ᵓᵙ ᵡ ᵰᵿᵻᵪᵾᵯᵲ ᵇᵧᵗ ᵬ ᵲ ᵰ ᵚᶇᵌᵪ ᵿᵦᵗᶃᵦᶀ ᵈᵿᵥ 

ᵿᵯ ᶀᵿᵜ ᶇ/ β ᶇ ᵦᵱᵾᵲ ᵗᶇᵴᶇ. ᵻᶇ ᵨᵸ ᵪ ᵱᵸ ᵷᶀ 

ᵗᵲ ᵱᵾᵺᵾᵢᶀ ᵬᶁᵤᶀᵴ ᵺᵯᵾᵺᵨᵾᵅᵜᶇ ᵿᵷᵸᶇᵹ ᵺᵻᵗᵾᵱ  ᵴᵾᵯᵴᶇ 

- ᶀ. b ᵧᵷ  ᵬᵾᵢᵗ, ᶀ. ᵻᵲᶀ ᵸᵅᵗᵲ, ᶀ. ᵲᵾᵰᵜᵅ   



ᵱᶋᵿᵦ ᵷ ᵾ ᵬ ᵲᵺᵅ ᵧᵾ, ᵬᶁᵥᶇ  ᵷᵾ ᵹ ᵗ ᵷᶃ ᵾᵅᵦᵆ ᶣᶡᶢᵻ-ɡ  ʝ

 

 

 

ᵗᵲᵅᵞᶇ, ᶀ. ᵗᵾᵲ ᵙᵷᵵᶀ, ᶀ. ᵿᵺ ᵾᵧ  ᵿᵮᵲᵰᵴ, ᵗᶁ. 

ᵲᵿᵦᵗᵾ ᵨᶇᵸᵰᶁᵘ, ᵗᶁ. ᶁᵦᶀ ᵨᶇᵸᵬᵾᵅᵣᶇ, ᵗᶁ. ᵻᵹᵾ  ᵗᶁᵴᵗᵥ, 

ᶀ. ᵇᵿᵰᵦ ᵗᵣᵴᵾᵺᵗᵲ, ᶀ. ᵺᵾᵲᵅᵙ ᵷᵅᵨᵪᵾ, tᶁ. ᵰᵾᵩᵷᶀ 

ᵬᵾᵡᵥᵗᵲ, ᶀ. ᵧᵰᶇᵸ ᵗᵾᵵᶇ, ᶀ. ᵿᵜ ᵰᵱ ᵑᵗᵮᶋᵡᶇ, ᵗᶁ. 

ᵾᵞ ᵾ ᵘᵡᶀ, tᶁ. ᵯᶂᵿᵰᵗᵾ ᵲᵾᵢᶌᵣ, ᶀ. ᵰᵅᵨᵾᵲ ᵪᵲᵷᵥᶇ, 

ᵺᶌ. ᵷᶈᵸᵾᵴᶀ ᵺᵾᵷᵅᵦ, ᶀ. ᵺᶁᵞᵱ ᵷᶈ, ᵗᶁ. ᵻᵹ ᵨᵾ ᵗᵷᶀ, 

ᶀ. ᵿᵰ ᵴᵅᵨ ᵻᵵᵮᶇ, ᵗᶁ. ᵰᶋᵿᵪᵗᵾ ᵙᶁᵅᵨᶇᵜᵾ, ᶀ. ᵸᶁᵯᵰ 

ᵗᶁᵴᵗᵥ , ᶀ. ᵺᶁᵹᶇᵥ γᶋᵸᶀ, ᶀ. ᵇᵿᵪᵗᶇᵦ ᵗᶇᵵᵗᵲ, ᶀ. 

ᵷᶇᵨᵾᵅᵦ ᵺᶋᵴᶇ, tᶁ. ᵺᵾ ᶀ ᵸᶇᵞᶋᵵᶇ, ᵗᶁ. ᵺᶋᵪᵴ ᵗᶇᵵᵷᵨᵗᵲ, 

ᶀ. ᵿᵷ ᵿᵞᵦ ᵇᵅᵞᵴᶀ, tᶁ. ᵊᵸᵾ ᵬᵾᵡᵥᵗᵲ, tᶁ. ᵸᵴᵾᵗᵾ 

ᵙᶋᵣᵮᶋᵴᶇ, ᶀ. ᵿᵷᵷᶇᵗ ᵸ ᵣᶇ, ᵗᶁ. ᵷᶇᵨᵾᵅᵦ ᵸ ᵣᶇ, ᶀ. ᵰᵱᶁᵲᶇᵸ 

ᵷᵾ,ɯ ᵗᶁ. ᵬᶂᵞᵾ ᵪᵾᵿᵪᵷᵣᶇᵗᵲ, ᶀ. ᵺᶃᵞᵪ ᵪᵾᵅᵨᶇᵣᶇ, ᵗᶁ. ᵺᶃ ᶀ 

ᵬᵾᵲᵩᶀ, ᶀ. b ᵿᵪ  ᵨᶇᵸᵬᵾᵅᵣᶇ, ᶀ. ρ ᶀᵬᵗ ᵞᶋᵸᶀ, ᶀ. 

ᵺᵰᶀᵲ ᵙᶋᵣᵮᶋᵴᶇ, ᶀ. ᵿᵰ ᵴᵅᵨ ᵞᶋᵸᶀ, ᶀᵰᵦᶀ ᵇᵬᵥᵾ  

ᵗᵅᵗᵲ, ᵣᶉ. d ᵰᶋᵨ ᵲᵾᵱᵲᶀᵗᵲ, ᶀ. ᵇᵯᵱ ᵨᵸᵲᵧ, ᶀ. 

ᵺᶁᵻᵾᵺ ᵙᶁᵞ ᵲ, ᶀ. ᵗᵾᵸ ᵦᶁᵬᶇ, ᶀ. ᵺᵾᵙᵲ ᵙᶋᵘᵴᶇ. 

ᵨᵸ ᵪᵾ ᵱᵾ ᵈᵱᶋᵞᵪᵾᵺᵾᵢᶀ ᶀ. ᵗᵾᵸ ᵦᶁᵬᶇ ᵱᵾᵅᵪᶀ  

ᶥᶡᶡᶡ ᵨᶇᵥᵙᶀ ᵨᵴᶀ. 

 

 

ᵬ ᵲᵺᵅ ᵧᶇᵪᶇ ᵈᵱᶋᵿᵞᵦ ᵗᶇᵴᶇᵴᶇ ᵻᶇ ᵨᵸ ᵪ ᵱᵾᵪᵅᵦᵲ ᵬᶁᵥᶇ 

ᵸᵻᵲ ᵬ ᵲᵺᵲᵾᵦᶀᵴ tᵾᵻᶀ ᵰᵻᵾᵿᵷ ᵾᵴᵱᵾᵅᵰᵩᶇᵻᶀ ᵨ ᵸ ᵦ 

ᵗᵲ ᵱᵾᵦ ᵈᵴᶇ  

ᵨᵪᵾᵅᵗ ᵢᵗᵾᵥ ᵯᶇᵡ ᵨᵴᶇᵴᶇ 

ᵿᵷ ᵾᵧ 

ᶣᶤ ᵺ ᵡ ᵮᵲ 

ᶣᶡᶢᶧ 

ᵣᶉ. ᵣᶀ. ᵷᵾᵱᶍ. ᵬᵾᵡᶀᵴ 

ᵗᶉᵴᶇᵞ ᵓᵭ 

ᵉᵅᵿᵞᵿᵪᵇ ᵲᵅᵙ, ᵈᵗᶁᵣ 

ᶪᶡ ɟ

ᶣ -ᶅɨ ᶡ 

ᵺ ᵡ ᵮᵲ ᶣᶡᶢᶧ 

ᵭᵙ ᵺᵪ ᵗᶉᵴᶇᵞ, ᵬᶁᵥᶇ ᶩᶡ ɟ

ᶢᶨ γᵾᵪᶇᵷᵾᵲᶀ 

ᶣᶡᶢᶨ 

ᵰᶉᵣᵪ t ᶉᵴᶇᵞ, ᵬᶁᵥᶇ ᶣᶡ ɟ

ᶣᶤ γᵾᵪᶇᵷᵾᵲᶀ 

ᶣᶡᶢᶨ 

ᵪᵷᵲᶋᵺᵞᶀ ᵷᵾᵣᶀᵱᵾ 

ᵗᶉᵴᶇᵞ 

ᶣᶡ ɟ

 

 

ᵱᵾ ᵨᵸ ᵪᵾᵅᵺᵾᵢᶀ ᵬ ᵲᵺᵅ ᵧᶇ ᵱᵾ ᵺᵯᵾᵺᵨᵾᵅᵪᶀ ᵱᶇᵗ 

ᵰᵻᵾᵿᵷ ᵾᵴᵱᵾᵦᶀᵴ ᵿᵷ ᵾ ᵱᵾ ᵪᵾ ᵨᵸ ᵪᵾᵦᶀᵴ ᵿᵦᵗᶃᵦᶀ 

ᵷ ᵦ ᶇ ᵱᵾᵅᵮ ᵴ ᵰᵾᵿᵻᵦᶀ ᵨᶇᵌᵪ ᵿᵸᵿ ᵦ ᵗᶇᵴᶇ ᵷ 

ᵱᵾᵪᵅᵦᵲ ᵱᵾ ᵿᵷ ᵾ ᵱᵾ ᵪᶀ ᵻᶇ ᵨᵸ ᵪ ᵱᵾ ᵢᵗᵾᵥᶀ 

ᵨ ᵸ ᵦ ᵗᶇᵴᶇ. 

 

ᵬᶁᵤᶀᵴ ᵺᵯᵾᵺᵨᵾᵅᵪᶀ ᵻᶀ ᵨᵸ ᵪᶇ ᵱᵸ ᵷᶀ ᵗᵲ ᵱᵾᵺᵾᵢᶀ 

ᵬ ᵲ ᵰ ᵚᶇᵦᵴᶇ - ᶀ. ᵇᵧᵷ  ᵬᵾᵢᵗ, ᵗᶁ. ᶁᵦᶀ ᵨᶇᵸᵬᵾᵅᵣᶇ, 

ᶀ. ᵺᵾᵲᵅᵙ ᵷᵅᵨᵪᵾ, ᶀ. ᵺᶁᵞᵱ ᵷᶈ , ᵗᶁ. ᵺᵾ ᶀ ᵸᶇᵞᶋᵵᶇ, 

ᶀ. ᵿᵺ ᵾᵧ  ᵿᵮᵲᵰᵴ, ᶀ. ᵺᵰᶀᵲ ᵙᶋᵣᵮᶋᵴᶇ. 



ᵱᶋᵿᵦ ᵷ ᵾ ᵬ ᵲᵺᵅ ᵧᵾ, ᵬᶁᵥᶇ  ᵷᵾ ᵹ ᵗ ᵷᶃ ᵾᵅᵦᵆ ᶣᶡᶢᵻ-ɡ  ʝ

 

 

ᵘᵙᶋᵴᵸᵾ ᶀᵱ ᵰᵅᵞᶁᵹᵾ - d ᵨ ᵱ  d ᵬᵴᵾ 

ᵺᶂᵱ  

ᵬ ᵲᵺᵅ ᵧᶇᵪᶇ ᵈᵱᶋᵿᵞᵦ t ᶇᵴᶇ ᵱᵾ γ ᵷᵾᵻᵲᵴᵾᵴ ᵪᶇᵻ  

ᵺᵾᵅ ᵗᶃᵿᵦᵗ ᵗ  ᵱᶇᵧᶀᵴ ᵨᵸ ᵪᵾᵴᵾ ᵞᶋᵣᶂᵪ ᵬ ᵲᵺᵅ ᵧᶇᵪᶇ 

ᵨ. ɪɥ ᵓᵙ ᵡ ɥɟ ᶢᵻ ᵲᶋᵞᶀ ᵸᵾᵵᵾ ᵷ 

ᵰᵻᵾᵿᵷ ᵾᵴᵱᶀᵪ ᵿᵷ ᵾ ᵱᵾ ᵺᵾᵢᶀ -ᵰᵅᵞᶁᵹᵾ ᵈᵱᶋᵿᵞᵦ 

ᵗᶇᵴᶀ ᵻᶋᵦᶀ. ᵻᶀ ᵰᵅᵞᶁᵹᵾ ᵘᵙᶋᵴ ᵿᵪ ᵲ ᵥ ᵷ 

ᵘᵙᶋᵴᵯᶌᵿᵦᵗ  ᵿᵷ ᵾᵪ ᵱᵾᵷᵲ ᵈᵩᵾ ᵲᵦ ᵻᶋᵦᶀ.  

 

ᵨᶋ χᵷᵱᶋᵙᵡᵾᵰᵩᶇ ᵻᶀ  ᵰᵅᵞᶁᵹᵾ ᵈᵱᶋᵿᵞᵦ ᵗᶇᵴᶀ ᵙᶇᵴᶀ 

- (ᶢ) ᶢᶡᵷᶀ ᵬᵱ ᵦᵜᶇ ᵸᵾᵴᶇᵱ ᵿᵷ ᵾᵧ  (ᶣ) 

ᵰᵻᵾᵿᵷ ᵾᵴᵱᶀᵪ ᵿᵷ ᵾᵧ (ᵗᵿᵪ  ᵷ ᵷ ᵲ 

ᵰᵻᵾᵿᵷ ᵾᵴᵱᶇ). ᵱᵾᵰᵩᶇ ᶤ  ʝᵸᵾᵵᵾ ᵷ ᶣᵻ  

ᵰᵻᵾᵿᵷ ᵾᵴᵱᵾᵦᶀᵴ ᶢᶣ ᵻᵿᵷ ᵾ ᵱᵾ ᵪᶀ ᵯᵾᵙ ᵚᶇᵦᵴᵾ. 

ᵈᵱᶁᵗᵾᵜᶇ ᵺᵾᵱ ᵺ ᵬᶉ ᵱᶁᵴᵲᵾᵱᵟᶇᵸᵪ ᵓ ᵭᵺᵲ ᶀ. 

ᵺᵰᶀᵲ ᵩᶁᵣ  ᵱᵾᵅᵪᶀ ᵱᵾᵷᶇᵵᶀ ᵬ ᵲ ᵗ ᵻᵥᶂᵪ ᵗᵾᵰ ᵬᵾᵿᵻᵴᶇ.  

 

ᵱᵾ ᵰᵅᵞᶁᵹᶇᵰᵩᶇ ᵸᵾᵴᶇᵱ ᵙᵡᵾᵦ ᵰᶁ ᵾᵅᵙᵥ ᵉᵅᵿ ᵴᵸ ᵗᶂᵴᵪᶇ 

ᵧᵰ ᵰᵾᵅᵗ β ᵲ DES ᵺᶇᵗᵅᵣᵲᶀ ᵗᶂᵴᵪᶇ ᵨᶁᵺᵲᵾ ᵰᵾᵅᵗ 

ᵬᵡᵗᵾᵷᵴᵾ. ᵰᵻᵾᵿᵷ ᵾᵴᵱᶀᵴ ᵙᵡᵾᵦ ᵭᵙ ᵺᵪ 

ᵰᵻᵾᵿᵷ ᵾᵴᵱᵾᵪᶇ ᵧᵰ ᵦᵲ ᵇ ᵲᵻᵅᵦ ᵱᶁᵿᵪᵇᵲ ᵗᶉᵴᶇᵞᵪᶇ 

ᵿ ᵿᵦᵱ ᵰᵾᵅᵗ ᵿᵰᵵᵿᵷᵴᵾ. ᵨ. ᶣᶧ ɔᴝ ᵡ ᶣᶡᶢᶧ 

ᵲᶋᵞᶀ ᵬᵾ ᵲᵦᶋᵿᵹᵗ ᵿᵷᵦᵲᵥ ᵈᵱᶁᵗᵾᵜᶇ ᵺᵅᵜᵾᵴᵗ, ᵣᶉ. 

ᵺᶋᵰᵗ ᵲᵾᵱᵜᶌᵩᵲᶀ ᵱᵾᵅ ᵱᵾ ᵻ ᵦᶇ ᵬᵾᵲ ᵬᵣᵴᵾ. ᵿᵷᵞᶇ ᵱᵾᵅᵪᵾ 

ᵱᶇᵗ  . ᶦᶡᶡ βᵲ ᵋᵬᵿᵷᵞᶇ ᵱᵾᵅᵪᵾ ᵱᶇᵗ  . ᶣᶦ ɟ

ᵮᵿ ᵺ ᵨᶇ ᵱᵾᵦ ᵈᵴᶇ. 

 

 

ᶀ. ᵺᵾᵲᵅᵙ ᵷᵅᵨᵪᵾ, ᶀ. ᵧᵰᶇᵸ ᵗᵾᵵᶇ, ᶀ. ᵺᶁᵞᵱ ᵷᶈ , 

ᶀ.  ᵻ ᵲ ᵸᵅᵗᵲ, ᶀ. ᵿᵰ ᵴᵅᵨ ᵞᶋᵸᶀ, ᶀ. ᵗᵾᵲ ᵙᵷᵵᶀ, 

ᵗᶁ. ᵰᵾᵩᵷᶀ ᵬᵾᵡᵥᵗᵲ, tᶁ. ᵯᶂᵿᵰᵗᵾ ᵲᵾᵢᶌᵣ, ᶀ. ᵰᵱᶁᵲᶇᵸ 

ᵷᵾᵚ, ᶀ. ᵿᵷ ᵿᵞᵦ ᵇᵅᵞᵴᶀ, ᶀ. ᵇᵿᵪ  ᵨᶇᵸᵬᵾᵅᵣᶇ, 

ᶀ. ᵰᶁᵞᵦᵮᵾ ᵴᶋᵘᵅᵣᵷᵾᵴᵾ ᵱᵾ ᵺᵯᵾᵺᵨᵾᵅᵪᶀ ᵱᵾ 

ᵗᵾᵱ ᵰᵾᵜᶇ ᵿᵪᵱᶋᵞᵪ ᵗᶇᵴᶇ. 

ᵲᵾ ᶀᵱ ᵬᵾᵦᵵᶀᵷᵲᶀᵴ ᵗᵾᵱ ᵰᵾᵦᶀᵴ ᵺᵻᵯᵾᵙ 

¶ ᵙᶋᵷᵾ ᵱᶇᵧᶀᵴ ᵪᶅᵸᵪᵴ ᵉᵅᵿ ᵡ ᶂᵡ ᵓᵭ ᵕᵸᶋᵪᶋ ᵾᵭ  

ᵱᶇᵧᶇ ᵨ. ᶢᶡ χᶋ ᵻ ᵮᵲ ᶣᶡᶢᶧ ᵲᶋᵞᶀ 'Amateur 

Astronomy Activities and 

Astrophotography Basics' ᵱᵾ ᵿᵷᵹᵱᵾᵷᵲ 

ᵬ ᵲᵺᵅ ᵧᶇᵜᶇ ᵺᵯᵾᵺᵨ, ᶀ. ᵇᵧᵷ  ᵬᵾᵢᵗ ᵱᵾᵅᵪᶀ 

ᵾ ᵱᵾᵪ ᵨᵴᶇ. ᵱᵾᵷᶇᵵᶀ ᶢᶦᶡ ᵿᵷ ᵾᵧ  ᵋᵬᵿ ᵧᵦ 

ᵻᶋᵦᶇ.  

 



ᵱᶋᵿᵦ ᵷ ᵾ ᵬ ᵲᵺᵅ ᵧᵾ, ᵬᶁᵥᶇ  ᵷᵾ ᵹ ᵗ ᵷᶃ ᵾᵅᵦᵆ ᶣᶡᶢᵻ-ɡ  ʝ

 

 

¶ ᵨ. ᶨ βᶇ ᶢᶡ ᵿᵣᵺ ᵮᵲ ᶣᶡᶢᶧ ᵨᵲ ᵱᵾᵪ ᵨ ᵴᶀ ᵱᶇᵧᶇ 

ᵯᵾᵲᵦ ᵺᵲᵗᵾᵲ ᵱᵾ ᵿᵷ ᵾᵪ ᵷ ᵦᵅ ᵾᵪ ᵘᵾ ᵱᵾ ᵱᵾ 

ᵿᵷ ᵾᵪ ᵺᵾᵲ ᵿᵷᵯᵾᵙᵾᵦᵭ ϦIndia International 

Science Festival - нлмсϦ ᵻᵾ ᵗᵾᵱ ᵰ ᵈᵱᶋᵿᵞᵦ 

ᵗᶇᵴᵾ ᵻᶋᵦᵾ. ᵱᵾᵷᶇᵵᶀ ᵋᵬᵿ ᵧᵦᵾᵅᵺᵾᵢᶀ ᵡᶇᵿᵴ ᵗᶋᵬ ᵾᵲᶇ 

ᵈᵗᵾᵸᵨᵸ ᵪ ᵗᵾᵱ ᵰ ᵗᵲ ᵱᵾᵺᵾᵢᶀ ᵿᵷ ᵾᵪ ᵺᵾᵲ 

ᵿᵷᵯᵾᵙᵾᵪᶇ ᵬ ᵲᵺᵅ ᵧᶇᵴᵾ ᵈᵰᵅᵿ ᵦ ᵗᶇᵴᶇ ᵻᶋᵦᶇ. 

ᵬ ᵲᵺᵅ ᵧᶇᵦᵭ  ᶀ. ᵸᶁᵯᵰ ᵗᶁᵴᵗᵥ  ᵈᵿᵥ ᶀ. ᵺᶁᵞᵱ 

ᵷᶈ ᵱᵾᵅᵪᶀ ᵱᵾ ᵗᵾᵱ ᵰᵾᵷᶇᵵᶀ ᵋᵬᵿ ᵧᵦᵾᵅᵪᵾ 

ᵰᵾᵙ ᵨᵸ ᵪ ᵗᶇᵴᶇ. ᵦᶀᵪ ᵨᵷᵺᵾᵅ ᵱᵾ ᵗᵾᵱ ᵰᵾᵰᵩᶇ 

ᶤᶡᶡᶡ χ ᵇᵿᵩᵗ χ ᵾᵙ ᵲᵗ ᵋᵬᵿ ᵧᵦ ᵻᶋᵦᶇ. 

¶ ᵯᶁᵷᵪᶇ ᵲ ᵱᶇᵧᶇ ᵟᵾᵴᶇ ᵱᵾ ᶢᶡᵾ ᵇᶅ ᶉᵪᶉᵰᶀ b ᵄ r

ᵇᶅ ᶋ ᵭᵿᵺ ᵺ e ᵅᵡᵲᵪᶅᵸᵪᵴ ᵓ ᵴᵅᵿᵬᵱᵾᵣ ᵿᵪᵿᵰ  

ᵇᶅ ᶉᵪᶉᵰᶀ ᵭᶇᵿ ᵡᵷᵴ ᵱᵾ ᵈᵱᶋᵞᵪᵾᵰᵩᶇ ᵺᵻᵯᵾᵙᶀ 

ᵻᶋ ᵱᵾᵺᵾᵢᶀ ᵯᵾᵲᵦ ᵺᵲᵗᵾᵲ ᵱᵾ ᵿᵷ ᵾᵪ ᵷ ᵦᵅ ᵾᵪ 

ᵘᵾ ᵱᵾ ᵱᵾ ᵿᵷ ᵾᵪ ᵺᵾᵲ ᵿᵷᵯᵾᵙᵾᵪᶇ ᵱᶋᵿᵦ ᵷ ᵾ 

ᵬ ᵲᵺᵅ ᵧᶇᵴᵾ ᵈᵰᵅᵿ ᵦ ᵗᶇᵴᶇ ᵻᶋᵦᶇ. ᵱᵾ b ᶅ ᶉᵪᶉᵰᶀ 

ᵭᶇᵿ ᵡᵷᵴᵱᵾ ᵈᵱᶋᵞᵪᵾᵦ ᵯᶁᵷᵪᶇ ᵲ ᵱᶇᵧᶀᵴ ᵪᶅᵸᵪᵴ 

ᵉᵅᵿ ᵡ ᶂᵡ ᵓᵭ ᵺᵾᵱ ᵺ ᵑ ᵱᶁᵗᶇᵸᵪ ᵇᵄᵣ ᵲᵺᵜ 

(NISER), ᵿᵷ ᵾᵪ ᵺᵾᵲ, ᵇᶅ ᶉᵪᶉᵰᶀᵗᵴ ᵺᶋᵺᵾᵱᵡᶀ 

ᵓᵭ ᵉᵅᵿᵣᵱᵾ (ASI-POEC), ᵻᶋᵰᶀ ᵯᵾᵯᵾ ᵺᶇᵡᵲ ᵭᶉᵲ 

ᵺᵾᵱ ᵺ ᵑ ᵱᶁᵗᶇᵸᵪ, ᵰᶁᵅᵮᵊ, ᵬᵢᵾᵥᶀ ᵺᵰᵅᵦᵾ  

 

ᵴᶅᵪᶇᵡᶇ ᵲᵱᵰ, ᵯᶁᵷᵪᶇ ᵲ, ᵪᶇᵻ  ᵴᶅᵪᶇᵡᶇ ᵲᵱᵰ, χ ᵷᶀ 

ᵨ ᵴᶀ ᵈᵿᵥ ᵱᶋᵿᵦ ᵷ ᵾ ᵬ ᵲᵺᵅ ᵧᵾ ᵱᵾᵅᵜᵾ 

ᵺᵻᵯᵾᵙ ᵻᶋᵦᵾ. ᵱᶇᵧᶇ ᵨ. ᶣᶡᶢᶧᵿᵣᵺ ᵮᵲ ᶣᶡ ᵦᶇ  ᶢᶨ 

ᵨᵲ ᵱᵾᵪ ᵬᵾᵲ ᵬᵣᵴᶇ ᵱᵾ ᵱᵾ ɔ ᵴᵅᵿᵬᵱᵾᵣ ᵱᵾ ᵷᶇᵵᶀ 

ᵬ ᵲᵺᵅ ᵧᶇᵦᵭ ᵺᵻᵯᵾᵙᶀ ᵿᵷ ᵾ ᵱᵾ ᵺᵾᵢᶀ άd ᵨ ᵱέ ᵻᶇ 

ᵨᵸ ᵪ ᵯᵲᵿᵷ ᵱᵾᵦ ᵈᵴᶇ. ᵺᶂᵱᵾ ᵜᶇ ᵇᵅᵦᵲᵅᵙ, 

ᵺᶂᵱᵾ ᵷᵲᶀᵴ ᵣᵾᵙ, ᵺᶂᵱᵾ ᵜᶇ ᵋ ᵲᵾᵱᵥ - ρ ᵿ ᵥᵾᵱᵪ, 

ᵻᵥᶇ, ᵺᶂᵱ ᵿᵪ ᵲ ᵥᵾᵅᵺᵾᵢᶀ ᵺᶋᵣᵴᶇᵴᶀ ᵺᶋᵻᶋ, d ᵨ ᵱ 

ᵉ ᵱᵾ ᵨ ᵱᵾᵪᶇ, β ᵺᶇᵜ ᵬᶁᵲᵾᵦᵪ ᵗᵾᵵᶀ ᵷᵾᵬᵲᵾᵦ 

ᵇᵺᵴᶇᵴᶀ ᵺᶌᵲ ᵚ ᵾᵵᶇ ᵉ ᵱᵾ ᵨ ᵿᵦᵗᶃᵿᵦ ᵱᵾᵷᶇᵵᶀ 

ᵨ ᵸ ᵦ ᵗᶇ ᵱᵾ ᵻᶋ ᵱᵾ. ɡ ᶦᶡᶡ ᵿᵷ ᵾ ᵱᵾ ᵪᶀ ᵱᵾ 

ᵨᵸ ᵪᵾᵺ ᵯᶇᵡ ᵨᵴᶀ. ᶀ. ᵺᵰᶀᵲ ᵙᶋᵣᵮᶋᵴᶇ, ᶀ. 

ᵇᵧᵷ  ᵬᵾᵢᵗ, ᵗᶁ. ᶁᵦᶀ ρ ᶇᵸᵬᵾᵅᵣᶇ, ᵗᶁ. ᵻᵹᵾ  ᵗᶁᵴᵗᵥ 

ᵈᵿ vtᶁ. ᵇᵜ ᵪᵾ ᵨᵾᵸ ᵱᵾᵅᵪᶀ ᵱᵾᵷᶇᵵᶀ ᵬ ᵲᵺᵅ ᵧᶇᵦᵭ  

ᵺᵻᵯᵾᵙ ᵚᶇᵦᵴᵾ. 

 

 

ᵲᵾ ᶀᵱ ᵿᵷ ᵾᵪ ᵨᵪ 

ᵲᵾ ᶀᵱ ᵿᵷ ᵾᵪ ᵨᵪ ᶣᶩ ᵭᶇ ᶁᵷᵾᵲᶀ ᵲᶋᵞᶀ ᵺᵾᵞᵲᵾ ᵗᶇᵴᵾ 

ᵞᵾᵦᶋ. ᵱᵾᵿᵪᵿᵰ  ᵈᵱᶁᵗᵾ d ᵿᵥ GMRT ᵱᶇᵧᶇ ᵈᵱᶋᵿᵞᵦ 

ᵗᵲ ᵱᵾᵦ ᵈᵴᶇ ᵱᵾ ᵗᵾᵱ ᵰᵾᵴᵾ ᵯᶇᵡ ᵨᶇᵥᵾ ᵱᵾ 

ᵪᵾᵙ ᵲᵗᵾᵅᵪᵾ ᵰᵾᵙ ᵨᵸ ᵪ ᵗᵲ ᵱᵾᵺᵾᵢᶀ ᵬ ᵲᵺᵅ ᵧᶇ ᵱᵾ 

ᵺᵯᵾᵺᵨᵾᵅᵪᵾ ᵈᵰᵅᵿ ᵦ ᵗᵲ ᵱᵾᵦ ᵈᵴᶇ ᵻᶋᵦᶇ. ᵈᵱᶁᵗᵾ ᵱᶇᵧᶇ 

ᵱᵾᵿᵪᵿᵰ  ᵈᵱᶁᵗᵾ ᵯᵾᵲᵦᵾᵰᵩᶇ ɛ ᵯᵾᵲᵦ ᵇᵺᵴᶇ ᵱᵾ ᵴᶇᵺᵲ 

ᵉᵅᵡᵲᵭᶇᵲᶋᵰᶀᵡᵲ ᶅᵿ ᵻᵡᶇᵸᵪᵴ ᵷᶇ ᵻ ᵓ ᵟᵷ ᵡᵲᶀ (LIGO) 

ᵜᶀ ᵿᵦᵗᶃᵦᶀ ᵬ ᵲᵺᵅ ᵧᶇ ᵱᵾ ᵺᵯᵾᵺᵨᵾᵅᵪᶀ ᵮᵪᵷᵴᶀ ᵻᶋᵦᶀ. 

ᵦᵺᶇᵜ ᵬᶇᵺ-χ ᵾᵊᵰ ᵗ ᵻ ᵜᵲ ᵻᶀ ᵈᵊᵪ ᵡᵾᵊᵪ ᵱᵾ 

ᵺᵾᵬᶇ ᵦᵾᵷᵾᵨᵾᵦᶀᵴ ᵺᵅᵗ ᵬᵪᶇᵜᶀᵻᶀ ᵿᵦᵗᶃᵦᶀ 

ᵬ ᵲᵺᵅ ᵧᶇ ᵱᵾ ᵺᵯᵾᵺᵨᵾᵅᵪᶀ ᵺᵾᵨᵲ ᵗᶇᵴᶀ.  

 



ᵱᶋᵿᵦ ᵷ ᵾ ᵬ ᵲᵺᵅ ᵧᵾ, ᵬᶁᵥᶇ  ᵷᵾ ᵹ ᵗ ᵷᶃ ᵾᵅᵦᵆ ᶣᶡᶢᵻ-ɡ  ʝ

 

 

ᶣᶩ βᵾᵲᵘᶇᵴᵾ ᵺᵾᵱᵅᵗᵾᵵᶀ ᵬ ᵲᵺᵅ ᵧᶇ ᵱᵾ ᵺᵯᵾᵺᵨᵾᵅᵪᶀ 

ᵈᵱᶁᵗᵾ ᵱᶇᵧᶇ ᵈᵗᵾᵸᵨᵸ ᵪ ᵗᵾᵱ ᵰᵻᶀ ᵺᵾᵨᵲ ᵗᶇᵴᵾ. 

ᵿᵷ ᵾᵪ ᵨᵪᵾ ᵱᵾ ᵱᵾ ᵗᵾᵱ ᵰᵾᵺ ᵺᶁᵰᵾᵲᶇ ᶢᶡ,ᶡᶡᶡ 

ᵪᵾᵙ ᵲᵗᵾᵅᵪᶀ ᵯᶇᵡ ᵨᵴᶀ. 

 

ᵱᵾ ᵗᵾᵱ ᵰᵾᵺᵾᵢᶀ ᵬᶁᵤᶀᵴ ᵺᵯᵾᵺᵨᵾᵅᵜᶀ ᵰᵨᵦ ᵟᵾᵴᶀ 

ᶀ. ᵺᶁᵹᶇᵥ γ ᶋᵸᶀ, ᶀ. ᵺᵰᶀᵲ ᵙᶋᵣᵮᶋᵴᶇ, ᶀ. ᵲᵾᵰᵜᵅ  

ᵗᵲᵅᵞᶇ, ᶀ. ᵬ ᵲᵰᵴ ᵨᵷᶇ, ᵗᶁ. ᶇᵻᵴ ᵬᵾ ᵱᶇ, ᵗᶁ. ᵾᵅᵦᶀ 

ᵜᶌᵩᵲᶀ, ᶀ. ᵸᶁᵯᵰ ᵗᶁᵴᵗᵥ , ᶀ. ᵿᵷ ᵿᵞᵦ ᵇᵅᵞᵴᶀ, 

ᶀ. ᵗᵾᵲ ᵙᵷᵵᶀ, ᶀ. ᵺᵾᵲᵅᵙ ᵷᵅᵨᵪᵾ, ᶀ. ᵯᵅᵞᵪ 

ᵮ ᵙᵾᵣ, tᶁ. ᵲᵿᵦᵗᵾ ᵨᶇᵸᵰᶁᵘ, ᶀ. ᵿᵺ ᵾᵧ  ᵿᵮᵲᵰᵴ, ᵗᶁ. 

ᵰᶋᵿᵪᵗᵾ ᵙᶁᵅᵨᶇᵜᵾ, tᶁ. ᵻᵹᵾ  ᵗᶁᵴᵗᵥ , ᵺᶌ. ᵗᶇᵦᵗ  ᵨᵷᶇ, ᶀ. 

ᵇᵿᵪ  ᵨᶇᵸᵬᵾᵅᵣᶇ. 

 

GMRT ᵱᶇᵧᶇ ᵨ. ᶣᶩ ᵭᶇ ᶁᵷᵾᵲᶀ ᵷ ɡ  ᵰᵾᵜ  ᶣᶡᶢᶨ ᵱᵾ 

ᵨᶋᵪ ᵨᵷᵺ ᵿᵷ ᵾᵪ ᵨᵪᵾᵜᶇ ᵈᵱᶋᵞᵪ ᵗᵲ ᵱᵾᵦ ᵈᵴᶇ 

ᵻᶋᵦᶇ. ᵱᵾᵷᶇᵵᶀ ᵱᶋᵿᵦ ᵷ ᵾ ᵬ ᵲᵺᵅ ᵧᶇᵦᵭ  ᵞᵅᵦᵲ ᵰᵅᵦᵲ 

ᵱᶇᵧᶀᵴ ᵺᵰᵲᵾᵢ ᵱᵅ , ᵪᵾᵣᶀᵷᵴᵱ ᵱᵅ  ᵈᵿᵥ ᵜ  ᵱᵅ  

ᵦᵺᶇᵜ ᵻᵥᶇ, ᵜᵅ ᵾ ᵱᵾ ᵗᵴᵾ ᵈᵿᵥ ᵬᶃ ᵷᶀᵷᵲᶀᵴ ᵍᵦᶂ ᵗᵺᶇ 

ᵻᶋᵦᵾᵦ ᵻᶇ ᵨᵾᵘᵿᵷᵥᵾᵲᶀ ᵬ ᵲᵺᵅ ᵧᶇ ᵱᵾ ᵺᵯᵾᵺᵨᵾᵅᵪᶀ 

ᵮᵪᵿᵷᵴᶇᵴᶀ ᵿᵦᵗᶃᵦᶀ ᵨ ᵸ ᵦ ᵗᵲ ᵱᵾᵦ ᵈᵴᶀ ᵻᶋᵦᶀ. ᵱᵾ 

ᵗᵾᵱ ᵰᵾᵺ ᵿᵷᵿᵷᵩ ᵷᵱᶋᵙᵡᵾᵦᶀᵴ ᵺᶁᵰᵾᵲᶇ ᶣᶡ,ᶡᶡᶡ 

ᵪᵾᵙ ᵲᵗᵾᵅᵪᶀ ᵯᶇᵡ ᵨᵴᶀ. ᵱᵾ ᵗᵾᵱ ᵰᵾᵰᵩᶇ ᵯᶇᵡ ᵨᶇᵥᵾ ᵱᵾ 

ᵪᵾᵙ ᵲᵗᵾᵅᵪᵾ ᵬ ᵲᵺᵅ ᵧᶇᵦᵭ  ᵗᶁ. ᵇᵜᵪᵾ ᵨᵾᵸ, ᶀ. ᵺᶃᵞᵪ 

ᵪᵾᵅᵨᶇᵣᶇ ᵈᵿᵥ ᵗᶁ. ᵻᵹ ᵨᵾ ᵗᵷᶀ ᵱᵾᵅᵪᶀ ᵰᵾᵙ ᵨᵸ ᵪ ᵗᶇᵴᶇ. 

 

ᵉβ ᵲ ᵗᵾᵱ ᵰ 

¶ ᵨ. ᶢᶦ γᶁᵴᶈ ᶣᶡᶢᶧ ᵲᶋᵞᶀ ᵑᵇᵲ ᵭᶋᵺ  ᵗᶂᵴ ᵱᶇᵧᶇ 

Astro-Club ᴥᵾᵴᶂ ᵟᵾᵴᵾ. ᵱᵾᵷᶇᵵᶀ ᵬ ᵲᵺᵅ ᵧᶇᵦᵭ  ᶀ. 

ᵿᵪᵴᵱ ᵰᶋᵗᵾᵸᶀ ᵋᵬᵿ ᵧᵦ ᵻᶋᵦᶇ. ᵦᵲ ᵨ. ᶣᶣ γᶁᵴᶈ 

ᵲᶋᵞᶀ ᵬ ᵲᵺᵅ ᵧᶇᵜᶇ ᵇ ᵱ , ᶀ. ᵰᶁᵞᵦᵮᵾ 

ᵴᶋᵘᵅᵣᵷᵾᵴᵾ ᵱᵾᵅᵪᶀ ᵱᶇᵧᶀᵴ ᵿᵷ ᵾ ᵱᵾ ᵺᵾᵢᶀ 

ᵗᵾᵱ ᵸᵾᵵᵾ ᵚᶇᵦᵴᶀ. ᵱᵾᵰᵩᶇ ᵺᶁᵰᵾᵲᶇ ᶢᶡᶡ 

ᵿᵷ ᵾ ᵱᵾ ᵪᶀ ᵺᵻᵯᵾᵙ ᵚᶇᵦᵴᵾ. 

¶ ᵨ. ᶢᶢ χᶋ ᵻ ᵮᵲ ᶣᶡᶢᶧ ᵲᶋᵞᶀ ᵓ ᵜ ᵣ ᵗᶂᵴ, 

ᵮᵾᵥᶇᵲ ᵱᶇᵧᶇ ᵬ ᵲᵺᵅ ᵧᶇᵜᶇ ᵺᵯᵾᵺᵨ ᶀ. ᵺᵾᵲᵅᵙ ᵷᵅᵨᵪᵾ 

ᵱᵾᵅᵪᶀ ᵺᶁᵬᵲᵰᶂᵪ ᵱᵾ ᵿᵷᵹᵱᵾᵷᵲ ᵾ ᵱᵾᵪ ᵨᵴᶇ. 

ᵱᵾᵷᶇᵵᶀ ᵸᵾᵴᶇᵜᶇ ᶤᶡᶡ ᵿᵷ ᵾᵧ  ᵋᵬᵿ ᵧᵦ ᵻᶋᵦᶇ. 

¶ ᶢᶥ ᵿᵣᵺ ᵮᵲ ᶣᶡᶢᶧ ᵲᶋᵞᶀ ᵿᵙ ᵲᵨᵸ ᵪ ᶇ ᵗᵅᵙ 

ᵴᵮ ᵱᵾ ᵺᵻᵗᵾᵱᵾ ᵪᶇ ᵺᵅᵻᵙᵣ ᵱᶇᵧᶇ ᵿᵰᵧᶂᵪ ᵲᵾᵸᶀᵦᶀᵴ 

ᵋ ᵗᵾᵷᵹᵾ ᵷᵾᵜᶀ ᵿᵪ ᵲ ᵥᶇ ᵗᵲ ᵱᵾᵺᵾᵢᶀ ᵬ ᵲᵺᵅ ᵧᶇᵪᶇ 

ᵗᵾᵱ ᵰ ᵈᵱᶋᵿᵞᵦ ᵗᶇᵴᵾ ᵻᶋᵦᵾ. ᵱᵾᵷᶇᵵᶀ 

ᵿᵙ ᵲᵨᵸ ᵪᵜᶇ ᶦᶡ ᵺᵯᵾᵺᵨ ᵋᵬᵿ ᵧᵦ ᵻᶋᵦᶇ. 

ᵬ ᵲᵺᵅᵧᶇᵦᵭ  ᶀ. ᵲᵾᵰᵜᵅ  ᵗᵲᵅᵞᶇ ᵈᵿᵥ ᶀ. ᵺᵾᵲᵅᵙ 

ᵷᵅᵨᵪᵾ ᵱᵾᵅᵪᶀ ᵻᵾ ᵗᵾᵱ ᵰ ᵬᵾᵲ ᵬᵾᵣᵴᵾ. 

¶ ᵬ ᵲᵺᵅ ᵧᶇ ᵱᵾ ᵺᵯᵾᵺᵨᵾᵅᵪᶀ ᵈᵱᶁᵗᵾ ᵯᵾᵲᵦᵾᵰᵩᶇ 

ᵋᵯᵾᵲᵦ ᵇᵺᵴᶇ ᵱᵾ ᵴᶇᵺᵲ ᵉᵅᵡᵲᵭᶇᵲᶋᵰᶀᵡᵲ 

ᶅᵿ ᵻᵡᶇᵸᵪᵴ ᵷᶇ ᵻ ᵓ ᵟᵷ ᵡᵲᶀ (LIGO) ᵜᶀ 

ᵮᵪᵿᵷᵴᶇᵴᶀ ᵿᵦᵗᶃᵦᶀ ᵷᶃ ᵾᵅᵦᵷᵹᵾ ᵰᵩᶇ ᵈᵱᶁᵗᵾᵰᵩᶇ 

ᵗᵾᵱᵰ ᵷ ᵬᶀ ᵢᶇᵷ ᵱᵾᵦ ᵈᵴᶀ. 

 



ᵱᶋᵿᵦ ᵷ ᵾ ᵬ ᵲᵺᵅ ᵧᵾ, ᵬᶁᵥᶇ  ᵷᵾ ᵹ ᵗ ᵷᶃ ᵾᵅᵦᵆ ᶣᶡᶢᵻ-ɡ  ʝ

 

 

¶ ᵮᵾᵥᶇᵲ ᵱᶇᵧᶀᵴ ᵇᵪ ᵗᶂᵴ ᵱᵾ ᵸᵾᵴᶇᵦᶀᵴ 

ᵿᵷ ᵾ ᵱᵾ ᵺᵾᵢᶀ ᵬ ᵲᵺᵅ ᵧᶇᵦᵭ  ᵨ. ᶣᶦ γᵾᵪᶇᵷᵾᵲᶀ 

ᶣᶡᶢᶨ ᵈᵿᵥ ɪ ᵰᵾᵜ  ᶣᶡᶢᶨ ᵲᶋᵞᶀ ᵗᵾᵱ ᵰ 

ᵈᵱᶋᵿᵞᵦ ᵗᵲ ᵱᵾᵦ ᵈᵴᵾ. ᵨ. ᶣᶦ γᵾᵪᶇᵷᵾᵲᶀ ᵲᶋᵞᶀ 

ᶀ. ᵇᵿᵪ  ᵨᶇᵸᵬᵾᵅᵣᶇ, ᶀ. ᵨᵬᵗ ᵞᶋᵸᶀ, ᶀ. ᵺᵾᵲᵅᵙ 

ᵷᵅᵨᵪᵾ, ᶀ. ᵗᵾᵲ ᵙᵷᵵᶀ, ᵗᶁ. ᵻᵹᵾ  ᵗᶁᵴᵗᵥ  ᵈᵿᵥ 

ᵗᶁ. ᵷᶇᵨᵾᵅᵦ ᵸ ᵣᶇ ᵱᵾᵅᵪᶀ ᵸᵾᵵᶇ ᵱᵾ ᵿᵷ ᵾ ᵱᵾ ᵺᵾᵢᶀ 

ᵬᶁᵤᶀᵴ ᵗᵾᵱ ᵰ ᵗᶇᵴᵾ - d ᵗᵾᵸᵨᵸ ᵪ ᵗᵾᵱ ᵰ, 

ᵡᶇᵿᵴ ᵗᶋᵬᵰᵩᶂᵪ ᵻᵨᵸ ᵪ ᵈᵿᵥ ᵗᶃᵿ ᵰ ᵋᵬ ᵻᵾᵅᵜᶇ 

ᵨᵸ ᵪ. ᶦ ᵰᵾᵜ  ᵲᶋᵞᶀ ᶀ. ᵺᵾᵲᵅᵙ ᵷᵅᵨᵪᵾ, ᶀ. ᵬᵲᵾᵙ 

ᵗᶁᵴᵗᵥ  ᵈᵿᵥ ᶀ. ᵿᵺ ᵾᵧ  ᵿᵮᵲᵰᵴ ᵱᵾᵅᵪᶀ 

ᵿᵷᵾ ᵱᵾ ᵪᵾ ᵡᶇᵿᵴ ᵗᶋᵬᵰᵩᶂᵪ ᵺᶌᵲᵣᵾᵙ, ᵸᶁ  ᵈᵿᵥ 

ᵜᵅ  ᵨᵾᵘᵿᵷᵴᶇ. 

ᵅᵧᵾᵴᵱ ᵷ ᵡᶇᵿᵴ ᵗᶋᵬ ᵴᵾᵱ ᵲᶀ 

ᵬ ᵲᵺᵅ ᵧᶇᵦᵭ  ᵙᶇ ᵱᵾ ᵗ ᵱᶇᵗ ᵷᵹᵾ ᵬᵾᵺᶂᵪ ᵘᵙᶋᵴᵸᵾ ᶀᵱ 

ᵬᶁ ᵦᵗᵾᵅᵜᶇ ᵅᵧᵾᵴᵱ ᵦᵺᶇᵜ ᵙᶇ ᵱᵾ ᵦᶀᵪ ᵷᵹᵾ ᵬᵾᵺᶂᵪ 

ᵡᶇᵿᵴ ᵗᶋᵬᵜᶀ ᵴᵾᵱ ᵲᶀ ᵜᵾᵴᵿᵷ ᵱᵾᵦ ᵱᶇᵦᶇ. ᵺᵅ ᵧᶇ ᵱᵾ 

ᵅᵧᵾᵴᵱᵾᵦ ᵺ ᵱᵾ ᶢᶦᶪ ᵰᵲᵾᵢᶀ ᵦᵲ ᶥᶣᶦ eγɑ ᶀ ᵬᶁ ᵦᵗᶇ 

ᵦᵺᶇᵜ Sky And Telescope d ᵿᵥ Astronomy ᵻᶀ 

ᵿᵪᵱᵦᵗᵾᵿᵴᵗᶇ ᵈᵻᶇᵦ. ᵡᶇᵿᵴ ᵗᶋᵬ ᵴᵾᵱ ᵲᶀᵰᵩᶇ ᵺᵅ ᵧᶇᵜᶇ ᶥ 

ᵷ ᵻ eᵅᵜᶀ ᵇᵺᶇ ᵬᵾᵜ ᵡᶇᵿᵴ ᵗᶋᵬ ᵷ ᵺᶌᵲ ᵿᵪᵲᶀ ᵥᵾᵅᵺᵾᵢᶀ 

ᵲᶇᵿᵣᵕ ᵡᶇᵿᵴ ᵗᶋᵬ ᵋᵬᵴ ᵩ ᵗ ᵪ ᵨᶇ ᵱᵾᵦ ᵈᵴᶇ ᵈᵻᶇᵦ. 

ᵅᵧᵾᵴᵱᵾᵦᶀᵴ ᵺᵷ  ᵬᶁ ᵦᵗᵾᵅᵜᶀ ᵰᵾᵿᵻᵦᶀ ᵺᵅ ᵧᶇ ᵱᵾ 

ᵺᵅᵗᶇᵦ ᵧᵵᵾᵷᵲ ᵋᵬᵴ ᵩ ᵗ ᵪ ᵨᶇ ᵱᵾᵦ ᵈᵴᶀ ᵈᵻᶇ. ᵜᵾᵴᶂ 

ᵷᵹ  ᵅᵧᵾᵴᵱᵾᵜᶇ ᵿᵪᵱᵿᵰᵦ ᵺᵯᵾᵺᵨ ᶪ ᵻᶋᵦᶇ. ᵦᵲ ᶤ 

ᵺᵯᵾᵺᵨᵾᵅᵪᶀ ᵡᶇᵿᵴ ᵗᶋᵬ ᵴᵾᵱ ᵲᶀᵜᵾ ᵴᵾᵯ ᵚᶇᵦᵴᵾ. 

ᵷᶇᵮᵺᵾᵊᵡ ᵷ ᵺᶋᵸᵴ ᵪᶇᵡᵷ ᵗ ᵙ 

¶ ᵺᵅ ᵧᶇ ᵱᵾ www.jvp.org.in ᵾ ᵺᵅᵗᶇᵦ ᵧᵵᵾᵜᶇ 

ᵗᵾᵰ ᶀ. ᵨᶀᵬᵗ  γ ᶋᵸᶀ, ᶀ. ᵇᵧᵷ  ᵬᵾᵢᵗ ᵷ ᶀ. 

ᵺᵾᵙᵲ ᵙᶋᵘᵴᶇ ᵱᵾᵅᵪᶀ ᵮᵿᵚᵦᵴᶇ. 

¶ ᵬ ᵲᵺᵅ ᵧᶇ ᵱᵾ ᵗᵾᵱ ᵰᵾᵅᵜᶀ ᵰᵾᵿᵻᵦᶀ ᵨᶇ ᵱᵾᵺᵾᵢᶀ 

ᵻᶉ ᵺᵇᶅᵬ ᵻᶇ ᵰᶋᵮᵾᵊᵴ b ᶅᵬᵜᶇ ᵰᵾ ᵱᵰ ᵷᵾᵬᵲ ᵱᵾᵺ 

ᵺᶁ ᵷᵾᵦ ᵗᶇᵴᶀ ᵇᵺᶂᵪ, ᶀ. ᵺᵾᵲᵅᵙ ᵷᵅᵨᵪᵾ ᵱᵾ ᶁᵬᵜᶇ 

ᵗᵾᵰ ᵮᵚᵦ ᵈᵻᶇᵦ. ᵦᵺᶇᵜ ᵗᵾᵱ ᵰᵾᵅᵜᶀ ᵰᵾᵿᵻᵦᶀ ᵉ-

ᵰᶇᵴ ᵾᵲᶇ Google Group ᵱᵾ ᵰᵾ ᵱᵰᵾᵦᶂᵪ ᵙᶇ ᵱᵾ 

ᵗᵾᵻᶀ ᵷᵹᵾ ᵬᵾᵺᶂᵪ ᵬᵾᵢᵿᵷ ᵱᵾᵦ ᵱᶇᵦᶇ. 

¶ ᵭᶇᵺᵮᶁᵗ ᵱᵾ Community Site ᵷᵲ άJVP 

ᵱᶋᵿᵦ ᵷ ᵾ ᵬ ᵲᵺᵅ ᵧᵾέ ᵻᵾ ᶁᵬ ᵈᵿᵥ 

άWȅƻǘƛǊǾƛŘȅŀ tŀǊƛǎŀƴǎǘƘŀέ ᵻᶇ ᵬᶇᵞ ᵰᶋ ᵾ 

ᵰᵾᵥᵾᵷᵲ ᵗᵾᵱ ᵲᵦ ᵇᵺᶂᵪ ᵱᵾᵷᵲ ᵺᵅ ᵧᶇᵜᶇ ᵿᵷᵿᵷᵩ 

ᵗᵾᵱ ᵰ ᵦᵺᶇᵜ ᵿᵷᵿᵷᵩ ᵘᵙᶋᵴᶀᵱ ᵚᵡᵪᵾᵅᵷᵲ ᵜᵜᵾ  

ᵜᵾᵴᶂ ᵇᵺᵦᶇ. άJVP ᵱᶋᵿᵦ ᵷ ᵾ ᵬ ᵲᵺᵅ ᵧᵾέ ᵾ 

ᶁᵬᵜᶇ ᵺ ᵱᵾ ᶣᶅ ᶡ  ɟ ᵪ ᵞᵾ ᵦ ᵺᵯᵾᵺᵨ ᵈᵻᶇᵦ. 

¶ ᵿ ᵷᵡᵲ ᵱᵾ ᵺᶋᵸᵴ ᵪᶇᵡᵷ ᵗ ᵙ ᵺᵾᵊᵡᵷᵲ ᵬ ᵲᵺᵅ ᵧᶇᵜᶇ 

ᵻᵄᵣᵴ ᵗᵾᵱ ᵲᵦ ᵇᵺᶂᵪ ᵱᵾᵜᶇ ᵗᵾᵰ ᶀ. ᵺᵾᵲᵅᵙ ᵷᵅᵨᵪᵾ 

ᵷ ᶀ. ᵨᶀᵬᵗ ᵞᶋᵸᶀ ᵻᶇ ᵮᵚᵦᵾᵦ. ᵬ ᵲᵺᵅ ᵧᶇᵜᶇ ᵺ ᵱᵾ 

ᶣᶦ ɡ ᵪ ᵇᵿᵩᵗ ᵭᶉᵴᶋᵇᵺ  ᵈᵻᶇᵦ. 

ᵱᶋᵿᵦ ᵷ ᵾ - tᶇᵺᵲᶀᵷᵾᵣᵾ ᵷᶇᵩᵸᵾᵵᵾ ᵇᵻᵷᵾᵴ 

ᵬ ᵲᵺᵅ ᵧᶇᵜᵾ ᶢᶡ eɑ ᵜᶀ ᵡᶇᵿᵴ ᵗᶋᵬ d ᵿᵥ Canon 7D 

ᵗᶅᵰᶇ ᵱᵾ ᵱᵾ ᵺᵾ ᵾᵪᶇ ᵈᵬᵥ ᵗᶇᵺᵲᶀᵷᵾᵣᵾ ᵱᶇᵧᶂᵪ ᵿᵷᵿᵷᵩ 

ᵿᵪᵲᶀ ᵥᶇ ᵚᶇ ᵱᵾᵜᶇ ᵗ ᵬ ᵙᶇ ᵱᵾ ᵜᵾᵲ ᵷᵹᵾ ᵬᵾᵺᶂᵪ 

ᵬ ᵲᵺᵅ ᵧᶇᵪᶇ ᵺᶁ  ᵗᶇᵴᶇ. ᵬᶁᵥᶇ ᵸᵻᵲᵾ ᵱᵾ ᵗᵾᵸ ᵨᶂᵹᵥᵾᵜᵾ 

ᵿᵪ ᵲ ᵥᵾᵅᵷᵲ ᵻᶋᵥᵾᵲᵾ ᵬ ᵲᵥᵾᵰ ᵗᵰᶀ ᵗᵲ ᵱᵾᵺᵾᵢᶀ ᵱᶇᵧᶇ 

ᵙᶇ ᵱᵾ ᵷᵹ r ᶋᵰ ᵋᵯᵾᵲ ᵱᵾᵜᶇ ᵗᵾᵰᵻᶀ ᵬ ᵲᵺᵅ ᵧᶇᵪᶇ tᶇᵴᶇ. 

ᵨ. ᶩ ᵰᶇ ᶣᶡᶢᶧ ᵲᶋᵞᶀ ᵷᶇᵩᵸᵾᵵᶇᵦᶂᵪ ᵚᶇ ᵱᵾᵦ ᵱᶇᵥᵾ ᵱᵾ 

ᵿᵪ ᵲ ᵥᵾᵅᵜᵾ ᵨᵞᵾ  ᵋᵅᵜᵾᵷ ᵱᵾ ᵱᵾ ᵨᶃ ᶀᵪᶇ ᵬ ᵲᵺᵅ ᵧᶇᵪᶇ 

Celestron EdgeHD ммлл XLT ᵻᵾ ɡɡ  eɑ ᵜᶀ ᵿ ᵰᵡ 

ᵗᶅᵿᵺ ᶇᵪ ᵗᵾᵲᵜᵾ ᵡᶇᵿᵴ ᵗᶋᵬ ᵚᶇᵦᵴᵾ. ᵡᶇᵿᵴ ᵗᶋᵬᵺᵾᵢᶀ 

ᵰᵾᵋᵅᵡ ᶢᶡ eɑ ᵜᶀ ᵡᶇᵿᵴ ᵗᶋᵬᵺᵾᵢᶀ ᵷᵾᵬᵲᵾᵦ ᵇᵺᵴᶇᵴᵾ 

SkyWatcher EQ6 Pro ᵻᵾᵜ ᵷᵾᵬᵲ ᵱᵾᵦ ᵈᵴᵾ. 

 



ᵱᶋᵿᵦ ᵷ ᵾ ᵬ ᵲᵺᵅ ᵧᵾ, ᵬᶁᵥᶇ  ᵷᵾ ᵹ ᵗ ᵷᶃ ᵾᵅᵦᵆ ᶣᶡᶢᵻ-ɡ  ʝ

 

 

ᵷᶃ ᵾᵅᵦᵷᵹᵾ ᵰᵩᶇ ᵗᶇᵺᵲᶀᵷᵾᵣᵾ ᵷᶇᵩᵸᵾᵵᶇᵰᵩᶂᵪ ᵬᶁᵤᶀᵴ 

ᵿᵪᵲᶀ ᵥᶇ ᵚᶇ ᵱᵾᵦ ᵈᵴᶀ  

Object Object type Dates of Observations Comment 

Jupiter Planet 8 May 16, 10 May 16, 6 Oct 16 Photography, 

Video shooting & 

image stacking 

DY Her Variable Star 21 May 16, 15 Jun 16, 16 Jun 16 Calibration Images, 
Tricolor images 

M82 Galaxy 29 May 16  

Sco 2016 Nova 14 Jun 16, 15 Jun 16 AAVSO Alert 

W Uma Variable Star 15 Jun 16  

M4 Globular cluster 15 Jun 16  

M13 Globular cluster 15 Jun 16  

Saturn Planet 17 Jun 16  

 Miscellaneous 2 Nov 16 Sky survey trial 

NGC objects 
between 00 

to 01 RA 

NGC objects (Galaxies): 
67 in total 

22 Oct 16, 2 Nov 16, 3 Nov 16, 7 Nov 
16, 8 Nov 16, 12 Nov 16, 23 Nov 16, 
27 Nov 16, 29 Nov 16, 3 Jan 17, 4 Jan 

17, 5 Jan 17 

Sky survey for 
suspected activity 

NSV 15707 Suspected variable star 28 Oct 16, 2 Nov 16, 3 Nov 16  

FO Aqr Variable star 12 Nov 16  

V1370 Tau Variable star 7 Dec 16, 22 Feb 17 B.Sc. Project 

  20 Dec 16, 22 Dec 16, 23 Dec 16 Occultation 

exercise 

TZ Aur Variable star 10 Oct 16, 11 Jan 17  

EM Aur Variable star 13 Jan 17  

RR Gem Variable star 23 Jan 17, 24 Jan 17, 25 Jan 17 Wadia Collage 

M.Sc. Project 

SZ Lyn Variable star 27 Jan 17, 28 Jan 17, 29 Jan 17 Wadia Collage 

M.Sc. Project 

NSV 15688 Suspected variable star 31 Jan 17  

TV Lyn Variable star 11 Feb 17 Annasaheb Magar 

College M.Sc. 

Project 

Artificial 

satellites 

 22 Feb 17 Distance by 

parallax method; 

Annasaheb Magar 

College M.Sc. 

Project 

ᵱᵾ ᵿᵪ ᵲ ᵥᵾᵅᵺᵾᵢᶀ ᵗᶇᵺᵲᶀᵷᵾᵣᵾ ᵷᶇᵩᵸᵾᵵᵾ ᵱᶇᵧᶂᵪ 

ᵷᵹ ᵯᵲᵾᵰᵩᶇ ɥ ᶢᶩᶦ ᵝᵾᵱᵾᵿᵜ ᶇ ᵚᶇ ᵱᵾᵦ ᵈᵴᶀ. ᵱᵾᵰᵩᶇ 

ᵬᵿᵷᵗᵾᵲᶀ ᵦᵾ ᵱᵾᵅᵜᶀ ᵰᶋ ᵾ ᵰᵾᵥᵾᵷᵲ ᵿᵪ ᵲ ᵥᶇ 

ᵚᶇ ᵱᵾᵦ ᵈᵴᶀ. ᵱᵾᵦᶀᵴ ᵗᵾᵻᶀ ᵿᵪᵷᵣᵗ ᵦᵾ ᵱᵾᵅᵜᶀ 

ᵿᵪ ᵲ ᵥᶇ ᵬᶁᵤᶀᵴ ᵰᵾᵥᶇ   
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ᵱᶋᵿᵦ ᵷ ᵾ ᵬ ᵲᵺᵅ ᵧᵾ, ᵬᶁᵥᶇ  ᵷᵾ ᵹ ᵗ ᵷᶃ ᵾᵅᵦᵆ ᶣᶡᶢᵻ-ɡ  ʝ

 

 

 

ᵬ ᵲᵺᵅ ᵧᶇᵜᶇ ᵋᵬᵾ ᵱ , ᶀ. ᵇᵿᵪ ρ ᶇᵸᵬᵾᵅᵣᶇ ᵙᶇᵴᶀ ᵜᵾᵲ 

ᵷᵹ  American Association of Variable Star 

Observers (AAVSO) ᵱᵾ ᵺᵅ ᵧᶇᵴᵾ ᵬ ᵲᵺᵅ ᵧᶇ ᵱᵾ 

ᵷᶇᵩᵸᵾᵵᶇᵦᶂᵪ ᵚᶇᵦᵴᶇᵴᶀ ᵬᵿᵷᵗᵾᵲᶀ ᵦᵾ ᵱᵾᵅᵜᶀ ᵿᵪ ᵲ ᵥᶇ 

ᵺᵾᵨᵲ ᵗᵲᶀᵦ ᵈᵻᶇᵦ. 

 

ᵷᶃ ᵾᵅᵦᵷᵹᵾ ᵰᵩᶇ ᵨ. ᶢᶧ ᵺ ᵡ ᵮᵲ ᶣᶡᶢᶧ ᵲᶋᵞᶀ 

ᵬ ᵲᵺᵅ ᵧᶇᵦᵭ  ᶀ. ᵨᶇᵸᵬᵾᵅᵣᶇ ᵱᵾᵅᵪᶀ AAVSO ᵱᵾ ᵺᵅ ᵧᶇᵜᶇ 

ᵺᵯᵾᵺᵨ ᵷ ᵚᶇᵦᵴᶇ. ᵬ ᵲᵺᵅ ᵧᶇ ᵱᵾ ᵺᵯᵾᵺᵨᵾᵅᵪᶀ ᵚᶇᵦᵴᶇᵴᶀ 

ᵿᵪ ᵲ ᵥᶇ ᵞᵙᵯᵲᵾᵦᶀᵴ ᵺᵅᵸᶋᵩᵗᵾᵅᵪᵾ AAVSO ᵱᵾ 

ᵰᵾ ᵱᵰᵾᵦᶂᵪ ᵱᵾᵰᶁᵵᶇ ᵋᵬᵴ ᵩ ᵟᵾᵴᶀ. ᵷᶃ ᵾᵅᵦᵷᵹᵾ ᵰᵩᶇ 

ᵞᵙᵯᵲᵾᵦᶀᵴ ᵺᵅᵸᶋᵩᵗᵾᵅᵪᶀ ᵱᵾ ᵰᵾᵥᶇ ᵷᵾᵬᵲᵴᶇᵴᶀ 

ᵿᵪ ᵲ ᵥᶇ ᵬᶁᵤᶀᵴ ᵰᵾᵥᶇ -  

ᵰᵿᵻᵪᵾ ᵬᵿᵷᵗᵾᵲᶀ β ᵾᵲᵾ ᵬ ᵲᵺᵅ ᵧᶇᵦᵭ  ᵺᵾᵨᵲ 

ᵗᶇᵴᶇᵴᶀ ᵿᵪ ᵲ ᵥᶇ 

ᵷᵾᵬᵲᵾᵜᶇ t ᵾᵲᵥ 

ᵞᶂᵪ ᶣᶡᶢᶧ V745 SCO ᶣ  ɭ ᵺᵅᵸᶋᵩᵪᵾᵺᵾᵢᶀ 

V339 DEL ᶣ  ɡ ᵺᵅᵸᶋᵩᵪᵾᵺᵾᵢᶀ 

ᵞᶁᵴᶈ ᶣᶡᶢᶧ V339 DEL ᶣ  ɡ ᵺᵅᵸᶋᵩᵪᵾᵺᵾᵢᶀ 

NOVA DEL 2013 ᶣ  ɡ ᵺᵅᵸᶋᵩᵪᵾᵺᵾᵢᶀ (ᶣ ᵷᶇᵵᵾ) 

W UMA ᶢ  ɥ ᵸᶈ ᵿᵥᵗ ᵗᵾᵰᵾᵺᵾᵢᶀ 

BP TAU  ɭ ᵺᵅᵸᶋᵩᵪᵾᵺᵾᵢᶀ 

ᵺ ᵡ ᵮᵲ ᶣᶡᶢᶧ U GEM ᶤ  ᵻ ᵺᵅᵸᶋᵩᵪᵾᵺᵾᵢᶀ 

V339 DEL ᶣ  ɡ ᵺᵅᵸᶋᵩᵪᵾᵺᵾᵢᶀ (ᶥ ᵷᶇᵵᵾ) 

V339 DEL 2013 ᶣ  ɡ ᵺᵅᵸᶋᵩᵪᵾᵺᵾᵢᶀ 

NOVA DEL 2013 ᶣ  ɡ ᵺᵅᵸᶋᵩᵪᵾᵺᵾᵢᶀ 
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ᵱᶋᵿᵦ ᵷ ᵾ ᵬ ᵲᵺᵅ ᵧᵾ, ᵬᶁᵥᶇ  ᵷᵾ ᵹ ᵗ ᵷᶃ ᵾᵅᵦᵆ ᶣᶡᶢᵻ-ɡ  ʝ

 

 

V0960 MON ᶢ  ɡ ᵿᵪ ᵲ ᵥᵾᵅᵺᵾᵢᶀ ᵈᵩᵾᵲ 

AB AND ᶥ  ɪ ᵿᵪ ᵲ ᵥᵾᵅᵺᵾᵢᶀ ᵈᵩᵾᵲ 

SZ LYN ᶣᶣ ɥ ᵸᶈ ᵿᵥᵗ ᵗᵾᵰᵾᵺᵾᵢᶀ 

U GEM ᶤ  ᵻ ᵺᵅᵸᶋᵩᵪᵾᵺᵾᵢᶀ 

ᵓ ᵡᶋᵮᵲ ᶣᶡᶢᶧ V339 DEL ᶣ  ɡ ᵺᵅᵸᶋᵩᵪᵾᵺᵾᵢᶀ (ᶣ ᵷᶇᵵᵾ), ᵸᶈ ᵿᵥᵗ 

ᵗᵾᵰᵾᵺᵾᵢᶀ (ᶢ ᵷᶇᵵᵾ) 

W UMA ᶢ  ɥ ᵺᵅᵸᶋᵩᵪᵾᵺᵾᵢᶀ 

ᵪᶋ ᵻ ᵮᵲ ᶣᶡᶢᶧ U GEM ᶤ  ᵻ ᵺᵅᵸᶋᵩᵪᵾᵺᵾᵢᶀ 

W UMA ᶢ  ɥ ᵺᵅᵸᶋᵩᵪᵾᵺᵾᵢᶀ 

ᵿᵣᵺ ᵮᵲ ᶣᶡᶢᶧ V339 DEL ᶣ  ɡ ᵺᵅᵸᶋᵩᵪᵾᵺᵾᵢᶀ (ᶢ ᵷᶇᵵᵾ), ᵉᵦᵲ (ᶢ 

ᵷᶇᵵᵾ) 

W UMA ᶢ  ɥ ᵸᶈ ᵿᵥᵗ ᵗᵾᵰᵾᵺᵾᵢᶀ 

ᵞᵾᵪᶇᵷᵾᵲᶀ ᶣᶡᶢᶨ W UMA ᶢ  ɥ ᵺᵅᵸᶋᵩᵪᵾᵺᵾᵢᶀ 

V960 MON ᶢ  ɡ ᵺᵅᵸᶋᵩᵪᵾᵺᵾᵢᶀ 

V339 DEL ᶣ  ɡ ᵺᵅᵸᶋᵩᵪᵾᵺᵾᵢᶀ 

ᵭᶇ ᶁᵷᵾᵲᶀ ᶣᶡᶢᶨ V339 DEL ᶣ  ɡ ᵺᵅᵸᶋᵩᵪᵾᵺᵾᵢᶀ 

EQ TAU ᶣᶢ ᵻ ᵿᵪ ᵲ ᵥᵾᵅᵺᵾᵢᶀ ᵈᵩᵾᵲ 

2MASS J06593158-
0405277 

ᶢ  ɡ ᵺᵅᵸᶋᵩᵪᵾᵺᵾᵢᶀ 

ᵰᵾᵜ  ᶣᶡᶢᶨ V339 DEL ᶣ  ɡ ᵺᵅᵸᶋᵩᵪᵾᵺᵾᵢᶀ (ᶤ ᵷᶇᵵᵾ) 

W UMA ᶢ  ɥ ᵺᵅᵸᶋᵩᵪᵾᵺᵾᵢᶀ (ᶣ ᵷᶇᵵᵾ) 

ᵬ ᵲᵺᵅ ᵧᶇᵪᶇ ᵓ ᵡᶋᵮᵲ ᵦᶇ ᵞᵾᵪᶇᵷᵾᵲᶀ ᵨᵲ ᵱᵾᵪ Sky 

Survey t ᶇᵴᵾ. ᵱᵾ ᵨᵲ ᵱᵾᵪ ᵚᶇᵦᵴᶇᵴᶀ ᵗᵾᵻᶀ ᵿᵪᵷᵣᵗ 

ᵝᵾᵱᵾᵿᵜ ᶇ ᵬᶁᵤᶀᵴ ᵰᵾᵥᶇ - 

 

 

 

 

JVP Sky Survey Image 

Same field image by Slon Digital 

Sky Survey (SDSS) for Comparison 

JVP Sky Survey Image 



ᵱᶋᵿᵦ ᵷ ᵾ ᵬ ᵲᵺᵅ ᵧᵾ, ᵬᶁᵥᶇ  ᵷᵾ ᵹ ᵗ ᵷᶃ ᵾᵅᵦᵆ ᶣᶡᶢᵻ-ɡ  ʝ

 

 

M.Sc. ᶋᵞᶇ ᵡᵺᶍ 

M.Sc. ᵺᵾᵢᶀ ᶋᵞᶇ ᵡᵺᵾᵢᶀ ᵬᶁᵥᶇ ᵸᵻᵲᵾᵦᶀᵴ ᵗᵾᵻᶀ 

ᵰᵻᵾᵿᵷ ᵾᵴᵱᵾᵦᶀᵴ ᵿᵷ ᵾ ᵱᵾ ᵪᶀ ᵬ ᵲᵺᵅ ᵧᶇ ᵱᵾ 

ᵗᶇᵺᵲᶀᵷᵾᵣᵾ ᵱᶇᵧᶀᵴ ᵷᶇᵩᵸᵾᵵᶇᵰᵩᶇ ᵿᵪ ᵲ ᵥᶇ ᵚᶇᵦᵴᶀ. 

 

. ᵿᵷ ᵾ ᵱᵾ ᵜᶇ ᵪᵾᵷ ᵰᵻᵾᵿᵷ ᵾᵴᵱ ᶋᵞᶇ ᵡ ᵰᵾᵙ ᵨᵸ ᵗ 

 ɡ ᵰᵱᶁᵲ ᵺᶌᵨᵾᵙᵲ ᵇ ᵥᵾᵺᵾᵻᶇᵮ ᵰᵙᵲ 

ᵗᶉᵴᶇᵞ 

Variable Star 
Observation: TV Lynx 

ᶀ. ᵇᵿᵪ  ᵨᶇᵸᵬᵾᵅᵣᶇ 

 ɥ ᵲᵾᵩᵾ ᵗᶁᵨᵰᵴ ᵑᵜᶍ. ᵻᶀ. ᵨᶇᵺᵾᵊ ᵗᶉᵴᶇᵞ Variable Star 
Observation: V1370 
Taurus 

ᶀ. ᵇᵿᵪ  ᵨᶇᵸᵬᵾᵅᵣᶇ 

 ɨ ᵇᵿᵰᵦ ᵗᶁᵰᵾᵲ ᵷᵾᵣᶀᵱᵾ ᵗᶉᵴᶇᵞ Variable Star 
Observation: RR 
Gemini 

ᶀ. ᵇᵿᵪ  ᵨᶇᵸᵬᵾᵅᵣᶇ 

 ɩ ᵍᵜᵾ ᵺᵬᵗᵾᵵ ᵪᵷᵲᶋᵺᵞᶀ ᵷᵾᵣᶀᵱᵾ 

ᵗᶉᵴᶇᵞ 

Variable Star 
Observation: SZ Lynx 

ᶀ. ᵇᵿᵪ  ᵨᶇᵸᵬᵾᵅᵣᶇ 

 ɪ ᵺᶁᵪᶀᵦᵾ ᵿᵘᵴᵾᵲᶀ ᵪᵷᵲᶋᵺᵞᶀ ᵷᵾᵣᶀᵱᵾ 

ᵗᶉᵴᶇᵞ 

Calculating height of 
artificial satellite 
using parallax 
method 

ᶀ. ᵨᶀᵬᵗ ᵞᶋᵸᶀ 

 ᵻ ᵰᶋᵿᵪᵗᵾ ᵺᵾᵵᶁᵅᵘᶇ ᵇ ᵥᵾᵺᵾᵻᶇᵮ ᵰᵙᵲ 

ᵗᶉᵴᶇᵞ 

Calculating height of 
artificial satellite 
using parallax 
method 

ᶀ. ᵨᶀᵬᵗ ᵞᶋᵸᶀ 

 ʝ ᵗᶋᵰᵴ ᵞᵾᵩᵷ ᵇ ᵥᵾᵺᵾᵻᶇᵮ ᵰᵙᵲ 

ᵗᶉᵴᶇᵞ 

Calculating speed of 
light using Io-Jupiter 
eclipse 

ᶀ. ᵨᶀᵬᵗ ᵞᶋᵸᶀ 

ᵴᵚᶁ ᵻ ᵿᵬᵩᵾᵪ ᵿᵪ ᵲ ᵥ 

ᵨ. ᶣᶥ ᵿᵣᵺ ᵮᵲ ᶣᶡᶢᶧ ᵲᶋᵞᶀ TYC нполπлммнпπм 

ᵱᵾ ᶅ βᶇᵞᵿ ᵷᵦᶇ ᵱᵾ ᵦᵾ ᵱᵾᵴᵾ ᶢᶡ βᶇᵞᵿ ᵷᵦᶇ ᵱᵾ нн 

Calliope ᵱᵾ ᵴᵚᶁ ᵻᵾᵰᶁᵵᶇ ᵗᵾᵻᶀ ᵺᶇᵗᵅᵨᵾᵅᵺᵾᵢᶀ ᵿᵬᵩᵾᵪ 

ᵴᵾᵙᵴᶇ ᵻᶋᵦᶇ. ᵻᵾ ᵴᵚᶁ ᵻ ᵺᵲᵾᵺᵲᶀ ᶢᶧᶧ t .ᵰᶀ. 

ᵾᵺᵾᵜᵾ ᵈᵻᶇ. ᵱᵾᵜᵾ ᵈᵗᵾᵲ ᵙᶋᵴᵾᵗᶃᵦᶀ ᵪᵺᶂᵪ 

ᵷᶇᵣᵾᵷᵾᵗᵣᵾ ᵧᶋᵣᵾ ᵴᵾᵅᵮᵡ ᵈᵗᵾᵲᵾᵜᵾ ᵈᵻᶇ. ᵴᶋᵻ ᵈᵿᵥ 

ᵿᵪᵗᶇᵴ ᵱᵾ ᵿᵺᵿᵴᵗᶇᵡᵺᵜᵾ ᵮᵪᵴᶇᵴᵾ ᵻᵾ ᵴᵚᶁ ᵻ ɡ ᶧ 

ᵪᶋ ᵻ ᵮᵲ ᶢᶩᶦᶣ ᵲᶋᵞᶀ ᵞᶇ. ᵈᵲ. ᵻᵾ ᵣ ᵱᵾ ᵺᵅᵸᶋᵩᵗᵾᵪᶇ 

ᵸᶋᵩᵴᵾ.  

ᵱᵾ ᵴᵚᶁ ᵻᵾᵪᶇ ᶣᶥ ᵿᵣᵺ ᵮᵲ ᵲᶋᵞᶀ ᵈᵗᵾᵸᵾᵦ ᵱᵾ TYC 

нполπлммнпπм ᵱᵾ ᵦᵾ  ᵱᵾᵱᵾ ᵺᵰᶋ ᵪ ᵷᵾᵺ ᵗᶇᵴᵾ. 

ᵱᵾᵷᶇᵵᶀ ᵱᵾ ᵴᵚᶁ ᵻᵾᵜᶀ ᵺᵾᵷᵴᶀ ᵬᶃ ᵷᶀ ᵱᵾ 

ᵬᶃ ᵯᵾᵙᵾᵷ ᵪ ᵺᵲᵗᵦ ᵙᶇᵴᶀ. ᵈᵿᵥ ᵱᵾ ᵺᵾᵷᵴᶀ ᵱᵾ ᵱᵾ 

ᵬ ᵾᵦᶂᵪ ᵿᵪᵲᶀ ᵥ ᵗᶇᵴᶇ ᵇᵺᵦᵾ ᵗᵾᵻᶀ ᵺᶇᵗᵅᵨ ᵻᵾ ᵦᵾᵲᵾ 

ᵱᵾ ᵱᵾ ᵺᵰᶋ ᵪ ᵻᵾ ᵴᵚᶁ ᵻ ᵙᶇ ᵱᵾᵪᶇ ᵪᵾᵻᶀᵺᵾ ᵟᵾᵴᶇᵴᵾ 

ᵨᵺᵴᵾ / ᵱᵾᵜᶀ ᵦᶇᵞᵿ ᵷᵦᵾ ᵗᵰᶀ ᵟᵾᵴᶇᵴᶀ ᵨᵺᵴᶀ. ᵱᵾ 

ᵻᵥᵾᵜᵾ ᵬ ᵾ ᵯᵾᵲᵦᵾᵦᶀᵴ ᵯᶂᵞ ᵦᶇ ᵈᵅ ᵰᵩᶀᵴ ᵪᶇ ᵴᶋᵲ 

ᵇᵺᵾ ᵬᵺᵲᵴᶇᵴᵾ ᵻᶋᵦᵾ. ᵱᵾ ᵬ ᵾᵰᵩᶇ / d ᵺᵬᵾᵺ 

ᵰᵻᵾᵲᵾ ᵾᵦᶀᵴ ᵪᵾᵿᵸᵗ, ᵢᵾᵥᶇ, ᵬᶁᵥᶇ, ᵇᵻᵰᵨᵪᵙᵲ, 

ᵺᶋᵴᵾᵬᶂᵲ, ᵴᵾᵦᶂᵲ, ᵮᶀ rᵻᶀ ᵸᵻᵲᶇ ᵻᶋᵦᶀ. ᴝ ᶁᵞᵲᵾᵧᶇᵦᶀᵴ 

ᵺᶁᵲᵦ ᵷᵾᵬᶀ ᵸᵻᵲᵾᵷ ᵪᵻᶀ ᵻᵾ ᵬ ᵾ ᵞᵾᵦ ᵻᶋᵦᵾ.  

 



ᵱᶋᵿᵦ ᵷ ᵾ ᵬ ᵲᵺᵅ ᵧᵾ, ᵬᶁᵥᶇ  ᵷᵾ ᵹ ᵗ ᵷᶃ ᵾᵅᵦᵆ ᶣᶡᶢᵻ-ɡ  ʝ

 

 

ᵿᵬᵩᵾᵪ ᵴᵾᵙᵥᵾᵲᵾ ᵦᵾᵲᵾ ᵷ ᵴᵾᵷᵥᵾᵲᵾ ᵴᵚᶁ ᵻ ᵇᵿᵦᵸᵱ 

ᵰᵅᵨ ᵦᶇᵞᵿ ᵷᵦᶇᵜᶇ ᵇᵺ ᵱᵾᵪᶇ ᵱᵾᵷᵲ ᵱᵾ ᵢᵲᵾᵿᵷᵗ ᵷᶇᵵᶇᵴᵾ 

ᵡᶇᵿᵴ ᵗᶋᵬ ᵲᶋᵘᵥᶇ ᵷ ᵱᵾᵜᶇ ᵿ ᵻᵿᵣᵕ ᵲᶇᵗᶉ ᵣ ᵙ ᵗᵲᵥᶇ ᵻᶇ 

ᵈ ᵻᵾᵪᵾ ᵰᵗ ᵗᵾᵰ ᵻᶋᵦᶇ. ᵱᵾ ᵿᵬᵩᵾᵪᵾᵜᵾ ᵺᵷᵾ ᵩᶀᵗ ᵗᵾᵵ 

ᶢᶤ.ᶦ ᵺᶇᵗᵅᵨ ᵇᵺ ᵱᵾᵜᶀ ᵸ ᵱᵦᵾ ᵷᵦ ᵿᵷᵴᶀ ᵙᶇᵴᶀ ᵻᶋᵦᶀ. 

ᵬ ᵲᵺᵅ ᵧᶇ ᵱᵾ ᵺᵯᵾᵺᵨᵾᵅᵪᶀ ᵺᵅ ᵧᶇᵜᶇ ᵰᵾᵞᶀ b ᵱ  ᶀ. 

ᵺᶁᵻᵾᵺ ᵙᶁᵞ ᵲ ᵱᵾᵅ ᵱᵾ ᵪᶇᵦᶃ ᵷᵾᵘᵾᵴᶀ ᵷ International 

Occultation Timing Association (IOTA) ᴥ ᶇ ᵰᵾᵞᶀ 

ᵋᵬᵾ ᵱ  ᵷ ᵺ ᵱᵾ ᵪᵾᵺᵾ ᵱᵾ ᶖᶉᵪ ᵬᶇᵺ ᵺ ᵡᵲ 

ᵇᶅ ᶉᵪᶉᵿᵰᵗᵴ ᵺᶋᵺᵾᵱᵡᶀᵺᵾᵢᶀ ᵗᵾᵰ ᵗᵲᵥᵾᵲᶇ ᵣᶉ. ᵬᶉᵴ 

ᵣᶀ. ᵰᶅᵴᶀ ᵱᵾᵅ ᵱᵾ ᵰᵾᵙ ᵨᵸ ᵪᵾᵘᵾᵴᶀ ᵱᵾ ᵿᵬᵩᵾᵪᵾᵜᶀ 

ᵸᵾ ᶀᵱ ᵿᵪ ᵲ ᵥᶇ ᵚᶇᵦᵴᶀ. ᵱᵾ ᵿᵪᵲᶀ ᵥᵾᵜᶇ ᵰᵻ ᵷ ᵉᵦᵗᶇ 

ᵈᵻᶇ ᵗ  ᵱᵾᵺᵾᵢᶀ ᵇᵰᶇ ᵲᵗᶇᵦᶂᵪ ᵱᵾ ᶇ ᵾᵦᶀᵴ ᵇ ᶇᵺᵲ 

ᵿᵪᵲᶀ ᵗ ᶀ. ᵬᶉᵴ ᵰᶅᵴᶇ ᵬᶁ ᵱᵾᵦ ᵈᵴᶇ ᵈᵿᵥ ᵱᵾᵅᵪᶀ 

ᵱᶋᵿᵦ ᵷ ᵾ ᵬ ᵲᵺᵅ ᵧᶇ ᵱᵾ ᵺᵻᵗᵾᵱᵾ ᵪᶇ ᵱᶇᵧᶇ ᵿᵪᵲᶀ ᵥ 

ᵗᶇᵴᶇ. 

ᵑᵗᵾᵜ ᵷᶇᵵᶀ ᵮ ᵱᵾᵜ ᵢᵗᵾᵥ ᵪ ᵿᵪ ᵲ ᵥ ᵗᶇ ᵱᵾᵪᶇ ᵱᵾ 

ᵴᵚᶁ ᵻᵾᵜᵾ ᵈᵗᵾᵲ (Size and Shape) i ᵲᵿᵷᵦᵾ ᵱᶇᵌ 

ᵸᵗᵦᶋ.  

ᵬ ᵲᵺᵅ ᵧᶇ ᵱᵾ ᶤ  ɪᵺᵯᵾᵺᵨᵾᵅᵱᵾ ɡ ᶧ ᴝᵡᵾᵅᵪᶀ ᵻᶀ 

ᵿᵪ ᵲ ᵥᶇ ᵚᶇᵦᵴᶀ. ᵱᵾ ᵿᵪᵲᶀ ᵥ ᵰᶋᵿᵻᵰᶇᵜᶇ ᵈᵥᵘᶀ 

ᵷᶈᵿᵸ  ᵇᵺᶇ ᵗ  ᵱᶋᵿᵦ ᵷ ᵾ ᵬ ᵲᵺᵅ ᵧᶇ ᵱᵾ 

ᵪᶇᵦᶃ ᵷᵾᵘᵾᵴᶀ ᵬᶁ ᵱᵾᵦᶀᵴ ᵦᶀᵪ ᵘᵙᶋᵴᵸᵾ  ᵻᶌᵸᶀ 

ᵺᵅ ᵧᵾᵅᵪᶀ ᵻᶇ ᵿᵪᵲᶀ ᵥᵾᵜᶇ ᵗᵾᵰ ᵑᵗᵿ ᵦ ᵗᶇᵴᶇ. 

 

ᵬ ᵲᵺᵅ ᵧᶇ ᵱᵾ ᵺᵯᵾᵺᵨᵾᵅᵪᶀ ᵚᶇᵦᵴᶇ ᵱᵾ ᵿᵪ ᵲ ᵥᵾᵅᵬᶈᵗ  

ᵈᵢ ᵢᵗᵾᵥ ᵱᵾ ᵿᵪ ᵲ ᵥᵾᵅᵰᵩᶇ TYC нполπлммнпπм 

ᵻᵾ ᵦᵾᵲᵾ ᵨᵺᶇᵪᵾᵺᵾ ᵻᶋᵥᶇ ᵈᵿᵥ ᵬᵲᵦ ᵨᵺᶂ ᵴᵾᵙᵥᶇ ᵻᶇ 

ᵪ ᵨᵴᶇ ᵙᶇᵴᶇ. ᵬ ᵲᵺᵅ ᵧᶇ ᵱᵾ ᵺᵯᵾᵺᵨᵾᵅᵪᶀ ᵬᶁᵤᶀᵴ 

ᵢᵗᵾᵥ ᵪ ᵿᵪ ᵲ ᵥᶇ ᵗᶇᵴᶀ   

. ᵢᵗᵾᵥ ᵲᶇᵘᵾᵅᵸ (ᵬᶂ.) ᵇ ᵾᵅᵸ ᵡᶇᵿᵴ ᵗᶋᵬ ᵿᵪ ᵲ ᵗ 

 ɡ ᵺᵥᵺᵷᵾᵣᶀ  ᶨᶥ.ᶡᶧᶪᶨᶥᶣᶦ ᶢᶩ.ᶧᶥᶩᶪᶧ ᶦ eᵅᵜᶀ ᵗᶅᵺᶇ ᶇᵪ ᵇᵧᵷ  ᵬᵾᵢᵗ, ᵇᵿᵰᵦ 

ᵗᵣᵴᵾᵺᵗᵲ 

 ɥ ᵺᶂᵲᵞ ᵬᶇ ᶋᵴ ᵬᵅᵬ ᶨᶥ.ᶢᶩᶧᶡᶧ ᶢᶩ.ᶨᶢᶪᶦᶧ Paul's Set up ᵨᵪᶇᵸ ᵘᶈᵲᵪᵾᵲ, 

ᵿᵷ ᵿᵞᵦ ᵇᵅᵞᵴᶀ 

 ɨ ᵲᵾᵅᵞᵥᵙᵾᵷ ᶨᶥ.ᶣᶦᶣᶪᶦ ᶢᶩ.ᶨᶦᶪᶤᶥ ᶧ eᵅᵜᶀ ᵗᶅᵺᶇ ᶇᵪ ᵿᵺ ᵾᵧ  ᵿᵮᵲᵰᵴ, 

ᵧᵰᶇᵸ ᵗᵾᵵᶇ 

 ɩ ᵿᵺ ᵾᵅᵦ ᵬᶇ ᶋᵴ ᵬᵅᵬ ᶨᶥ.ᶤᶥᶣᶣᶡᶩᶦᶩ ᶢᶩ.ᶩᶡᶩᶥᶩᶦᶥᶣ Paul's Set up ᵿᵷᵷᶇᵗ ᵸ ᵣᶇ, ᵺᵾᵱᵴᶀ 

 ɪ ᵨᶁᵙᵾ  ᵴᶉ ᵺ  ᶨᶥ.ᶥᶢᶧᶩᶪ ᶢᶩ.ᶩᶨᶤᶪᶣ Paul's Set up ᵬᶂᵞᵾ ᵪᵾᵿᵪᵷᵣᶇᵗᵲ, 

ᵿᵪᵺᵙ  ᵉᵅᵙᶋᵴᶇ 

 ᵻ ᵺᵰᵧ  ᵰ ᵡᶀᵺ ᵷ ᵺᶇᵺ ᶨᶥ.ᶥᶩᶩᶡᶣ ᶢᶩ.ᶪᶤᶡᶡᶢ ᶧ eᵅᵜᶀ ᵲ ᶅ ᵡᵲ ᵸᶁᵯᵰ ᵗᶁᵴᵗᵥ  

 ʝ ᵰᵾᵊᵴ ᵡᶋᵪ ᶨᶥ.ᶦᶨᶦᶦᶩ ᶢᶩ.ᶪᶩᶦᶣᶤ Paul's Set up ᵬᶉᵴ ᵰᶅᵴᶀ, ᵺᶁᵻᵾᵺ ᵙᶁᵞ ᵲ 

 ɭ ᵿᵬᵩᵾᵪ ᵰ ᵱ ᵲᶇᵹᵾ ᶨᶥ.ᶧᶢᶡᶪᶣᶡᶥᶪ ᶢᶪ.ᶡᶢᶦᶣᶣᶢ ᶩ eᵅᵜᶀ ᵻᵹ ᵨ ᵇ ᵱᵅᵗᵲ, 

ᵍᵿᵹᵗᶇᵸ 

 ᶅ ᵿᵺᵰᵲᵦᵰᵴ ᵗᶁᵅᵨᵪᵰᵴ 

ᵬᶇ ᶋᵴ ᵬᵅᵬ 

ᶨᶥ.ᶧᶧᶡᶪᶪ ᶢᶪ.ᶡᶤᶪᶩᶨ ᶢᶡ eɑ ᵜᶀ ᵲᵾᵰᵜᵅ  ᵗᵲᵅᵞᶇ, ᵰᵱᶁᵲᶇᵸ 

ᵷᵾᵚ 

ᶢ  ɟ ᵇᵻᵰᵨᵪᵙᵲ ᶨᶥ.ᶨᶥᶢᶣᶤᶩ ᶢᶪ.ᶡᶪᶡᶤᶡᶪ Paul's Set up ᶁᵦᶀ ᵨᶇᵸᵬᵾᵅᵣᶇ, ᵻᵹᵾ  

ᵗᶁᵴᵗᵥ  



ᵱᶋᵿᵦ ᵷ ᵾ ᵬ ᵲᵺᵅ ᵧᵾ, ᵬᶁᵥᶇ  ᵷᵾ ᵹ ᵗ ᵷᶃ ᵾᵅᵦᵆ ᶣᶡᶢᵻ-ɡ  ʝ

 

 

ᶢ  ɡ ᵑᵭᵡ  ᵴᶅᵪᶇᵡᶇ ᵲᵇᵰ ᶨᶥ.ᶨᶨᶡᶣᶧᶡᶨᶣ ᶢᶪ.ᶢᶩᶧᶪᶦᶢᶧ ᶥ eᵅᵜᶀ, ᶩ eᵅᵜᶀ ᵰᵾᵩᵷᶀ ᵬᵾᵡᵥᵗᵲ, 

ᵗᶇᵦᵗ  ᵨᵷᶇ 

ᶢ  ɥ ᵮᵾᵮᵾ ᵬᶇ ᶋᵴ ᵬᵅᵬ ᶨᶥ.ᶩᶤᶡᶢᶨ ᶢᶪ.ᶣᶥᶩᶣ Paul's Set up ᵰᶋᵻᵪ ᵡ ᵮᶇ, ᵰᶋᵿᵪᵗᵾ 

ᵙᶁᵅᵨᶇᵜᵾ  

ᶢ  ɨ ᵣᶀ. ᵑᵺ. ᵬᶇ ᶋᵴ ᵬᵅᵬ ᶨᶥ.ᶩᶧᶪᶥᶨ ᶢᶪ.ᶤᶤᶣᶪᶧᶧ Paul's Set up  ᵿᵺ ᵾᵧ  ᵗᵾᵰᵦ, ᵰᵾᵩᶁᵲᶀ, 

ᵯᵅᵞᵪ  

ᶢ  ɩ ᵻᶉᵡᶇᵴ ᵈᵱᵾ ᶨᶥ.ᶧᶧᶢ ᶢᶪ.ᶡᶤᶪᶧ ᶩ eᵅᵜᶀ ᵲᵾᵰᵜᵅ  ᵗᵲᵅᵞᶇ, ᵰᵱᶁᵲᶇᵸ 

ᵷᵾᵚ 

ᶢ  ɪ ᵲᶇᵥᶁᵗᵾ ᵬᶇ ᶋᵴ ᵬᵅᵬ ᶨᶥ.ᶪᶥᶢᶡᶥ ᶢᶪ.ᶥᶪᶥᶪᶥ Paul's Set up + ɪ  

ᵉᵅᵜᶀ 

ᵻᵹ ᵨᵾ ᵗᵷᶀ, ᶁᵦᶀ 

ᵨᶇᵸᵬᵾᵅᵣᶇ, ᵇᵿᵪ  

ᵨᶇᵸᵬᵾᵅᵣᶇ 

ᶢ  ᵻ ᵰᵾᵅᵞᵲᶀ, ᵻᵣᵬᵺᵲ     ᶩ eᵅᵜᶀ ᵋᵰᶇᵸ ᵚᶁᵴᶇ 

ᶢ  ʝ ᵗᶇᵺᵲᶀᵷᵾᵣᵾ ᶨᶤ.ᶩᶥᶪᶡᶪᶦᶥᶤ ᶢᶩ.ᶦᶢᶧᶢᶤᶦᶤᶣ  ᶢᶢ eɑ ᵜᶀ ᵿᵰ ᵴᵅᵨ ᵞᶋᵸᶀ 

ᶢ  ɭ ᵈᵱᶁᵗᵾ ᶨᶤ.ᶩᶣᶧᶡᶧᶣᶤᶩ ᶢᶩ.ᶦᶦᶪᶡᶣᶪᶢᶦ   ᵺᶋᵪᵴ, ᵇᵯᵱ ᵨᵸᵲᵧ 

ᶢ  ᶅ ᵪᵷᵺᵾᵲᶀ ᶨᶣ.ᶪᶨᶧᶧᶪᶩᶪᶪ ᶣᶡ.ᶪᶦᶡᶩᶢᶩᶡᶥ   ᵇᵿᵷᵗ ᵨᵾᵺᵙᶁ ᵾ 

 

 

 

ᵘᵙᶋᵴ-β ᵾᵱᵾᵿᵜ ᵥ 

ᵗᶇᵺᵲᶀᵷᵾᵣᵾ ᵱᶇᵧᶀᵴ ᵷᶇᵚᵸᵾᵵᶇᵰᵩᶂᵪ ᵷᶃ ᵾᵅᵦᵷᵹᵾ ᵰᵩᶇ 

ᵻᵾᵅᵜᶀ ᵝᵾᵱᵾᵿᵜ ᶇ ᶀ. ᵸᶁᵯᵰ ᵗᶁᵴᵗᵥ , ᶀ. ᵇᵧᵷ  

ᵬᵾᵢᵗ, ᶀ. ᵿᵺ ᵾᵧ  ᵿᵮᵲᵰᵴ ᵈᵿᵥ ᶀ. ᵿᵷ ᵿᵞᵦ 

ᵇᵅᵞᵴᶀ ᵱᵾᵅᵪᶀ ᵚᶇᵦᵴᶀ. ᶀ. ᵸᶁᵯᵰ ᵗᶁᵴᵗᵥ  ᵱᵾᵅᵪᶀ 

ᵗᵅ ᵱᶁᵡᵲ ᵺᶉ ᵡᵷᶇᵇᵲᵰᵩᶇ ᵱᵾᵅᵜᶇ ᵉᵰᶇᵞ ᶋᵺᶇ ᵺᵅᵙ ᵗᶇᵴᶇ. 

 

ĸŰƚ 



ᵱᶋᵿᵦ ᵷ ᵾ ᵬ ᵲᵺᵅ ᵧᵾ, ᵬᶁᵥᶇ  ᵷᵾ ᵹ ᵗ ᵷᶃ ᵾᵅᵦᵆ ᶣᶡᶢᵻ-ɡ  ʝ

 

 

 

 

 

ᵨ. ᶣ -ɨɥ ᶥ ᵭᶇ ᶁᵷᵾᵲᶀ ᶣᶡᶢᶨ ᵲᶋᵞᶀ ᵬ ᵲᵺᵅ ᵧᶇ ᵱᵾ 

ᵗᵾᵻᶀ ᵺᵯᵾᵺᵨᵾᵅᵪᶀ ᵇ ᵱᵅᵗᵲ ᵭᵾᵰ ᵺᶍ ᵱᶇᵧᶇ ᵘᵙᶋᵴ-

ᵝᵾᵱᵾᵿᵜ ᵥ όAstrophotographyύ ᵈᵿᵥ 

ᵡᶇᵿᵴ ᵗᶋᵬᵰᵩᶂᵪ ᵘᵙᶋᵴ ᵿᵪ ᵲ ᵥᶇ ᵗᶇᵴᶀ. ᵱᵾᵷᶇᵵᶀ 

Celestron Cр Maksutov Cassegrain ᵻᵾ ᵡᶇᵿᵴ ᵗᶋᵬ 

ᵈᵿᵥ ᵗᶅᵪᵪ 60D ᵻᵾ ᵗᶅᵰᶇᵲᵾ ᵷᵾᵬᵲ ᵱᵾᵦ ᵈᵴᵾ. ᵬᶁᵤᶀᵴ 

ᵝᵾᵱᵾᵿᵜ ᶇ ᵱᵾᵷᶇᵵᶀ ᵚᶇ ᵱᵾᵦ ᵈᵴᶀ  

  

  

  

  

ĸŰƚ ƢŜ ŗ ɏūĻŶ ĨŋƢŜ 

ŏƁĸŕ 

ƠŴ ō ŉŶʭŔū 

řŉů 

łƁōŶŔ ŉŶʭŔū 

Mêì ŜǎŰƈŬŔś ǐ̎ő 

ŬŀƊŬŌł ŉŶʭŰŔū 
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ᵱᵾ ᵋᵬ ᵰᵾᵰᵩᶇ ᵬᶁᵤᶀᵴ ᵺᵯᵾᵺᵨᵾᵅᵪᶀ ᵯᵾᵙ ᵚᶇᵦᵴᵾ  ᶀ. 

ᵇᵿᵪ  ᵨᶇᵸᵬᵾᵅᵣᶇ, ᶀ. ᵨᵬᵗ ᵞᶋᵸᶀ, ᶀ. ᵰᵱᶁᵲᶇᵸ ᵷᵾᵚ, 

ᶀ. ᵗᵾᵲ ᵙᵷᵵᶀ, ᶀ. ᵲᵾᵰᵜᵅ  ᵗᵲᵅᵞᶇ, ᶀ. ᵸᶁᵯᵰ 

ᵗᶁᵴᵗᵥ , ᶀ. ᵿᵷ ᵿᵞᵦ ᵇᵅᵞᵴᶀ, ᶀ. ᵯᵅᵞᵪ ᵮ ᵙᵾᵣ , 

ᶀ. ᵰᵅᵨᵾᵲ ᵪᵲᵷᵥᶇ, ᶀ. ᵿᵺ ᵾᵧ  ᵗᵾᵰᵦ, ᵗᶁ. ᵬᶂᵞᵾ 

ᵪᵾᵿᵪᵷᵣᶇᵗᵲ 

ᵉᵦᵲ 

¶ ᵬ ᵲᵺᵅ ᵧᶇᵜᶇ ᵺᵯᵾᵺᵨ ᶀ. ᵻᵲᶀ ᵸᵅᵗᵲ ᵱᵾᵅᵪᶀ ᵜᶇ ᵊ 

ᵱᶇᵧᶀᵴ ᵘᵙᶋᵴᵿᵪ ᵲ ᵗᵾᵅᵮᵲᶋᵮᵲ ᵿᵪ ᵲ ᵥᶇ ᵚᶇᵌᵪ 

ᵨᶋᵪ ᵴᵚᶁ ᵻ (Main Belt Asteroid) ᵸᶋᵩᵴᶇ. ᵱᵾ 

ᵸᶋᵩᵾᵮ ᵴ ᵬ ᵲᵺᵅ ᵧᶇᵦᵭ  ᶀ. ᵻᵲᶀ ᵸᵅᵗᵲ ᵱᵾᵅᵜᶇ 

ᵗᶌᵦᶁᵗ. 

¶ ᵬ ᵲᵺᵅ ᵧᶇᵜᶇ ᵺᵯᵾᵺᵨ ᶀ. ᵿᵪᵴᵱ ᵰᶋᵗᵾᵸᶀ ᵻᶇ ᵺ ᵱᵾ 

ᵇᵰᶇ ᵲᵗᶇᵦᶀᵴ Rochester Institute of 

Technology ᵱᶇᵧᶇ ᵋ  ᵿᵸ ᵥᵾᵺᵾᵢᶀ ᵙᶇᵴᶇ ᵇᵺᶂᵪ 

ᵱᵾ ᵢᵗᵾᵥᶀ ᵱᵾᵅᵪᶀ ᵘᵙᶋᵴᵿᵪ ᵲ ᵥᵾᵅᵺᵾᵢᶀ CCD 

ᵗᶅᵰᶇᵲᵾ ᵦᵱᵾᵲ ᵗᶇᵴᵾ. ᵻᵾ ᵗᶅᵰᶇᵲᵾ ᵷᵾᵬ ᵪ ᵗᶇᵺᵲᶀᵷᵾᵣᵾ 

ᵷᶇᵩᵸᵾᵵᶇᵦᶀᵴ ᵡᶇᵿᵴ ᵗᶋᵬᵰᵩᶂᵪ ᵱᵸ ᵷᶀᵬᵥᶇ ᵿᵪ ᵲ ᵥᶇ 

ᵚᶇ ᵱᵾᵦ ᵈᵴᶀ. ᶀ. ᵿᵪᵴᵱ ᵰᶋᵗᵾᵸᶀ ᵱᵾᵅᵜᶇ 

ᵬ ᵲᵺᵅ ᵧᶇᵦᵭ  ᵗᶌᵦᶁᵗ. 

 

ᵿᵷᵸᶇᵹ ᵈᵯᵾᵲ 

ᵬᶁᵤᶀᵴ ᴥ ᶇ ᵱᵾᵿᵪᵿᵰ ᵾᵪᶇ ᵸᵾᵺᵗ ᵰᵅᵣᵵ ᵿᵷᵸᶇᵹ 

ᵈᵯᵾᵲ ᵰᵾᵪᵦ ᵈᵻᶇ - 

¶ ᵷᶃ ᵾᵅᵦᵷᵹᵾ ᵦᶀᵴ ᵺᵷ  ᵗᵾᵱ ᵰ ᵬᵾᵲ ᵬᵾᵣᵥᵾᵲᶇ 

ᵬ ᵲᵺᵅ ᵧᶇᵜᶇ ᵺᵷ  ᵋ ᵺᵾᵻᶀ ᵗᵾᵱ ᵗ ᵱᵾ ᵜᶇ ᵺᵷ ᵧᵰ 

ᵈᵯᵾᵲ. 

¶ ᶀ. ᵸᶈᵴᶇᵸ ᵡᵵᵗ ᵱᵾᵅᵪᶀ ᵺᵅ ᵧᶇ ᵱᵾ ᶢᶡ eᵅᵜᶀ 

ᵡᶇᵿᵴ ᵗᶋᵬᵺᵻ ᵷᶇᵩᵸᵾᵵᵾ ᵋᵯᵾᵲ ᵱᵾᵺ ᵗᶇᵺᵲᶀᵷᵾᵣᵾ 

ᵱᶇᵧᶀᵴ ᵙ ᶀ ᵿᵷᵪᵾᵰᶂ ᵱ ᵋᵬᵴ ᵩ ᵗ ᵪ ᵨᵴᶀ. ᵦᵺᶇᵜ 

ᵺᵅ ᵧᶇ ᵱᵾ ᵘᶁ ᵱᵾ ᵗᵾᵱ ᵰᵾᵅᵺᵾᵢᶀᵻᶀ ᵗᶇᵺᵲᶀᵷᵾ ᵾᵜᶀ 

ᵙ ᶀ ᵿᵷᵪᵾᵰᶂ ᵱ ᵋᵬᵴ ᵩ ᵗ ᵪ ᵨᵴᵾ. ᵾ ᵮ ᵰᶂ ᵱ 

ᵰᵨᵦᶀᵮ ᵴ ᵬ ᵲᵺᵅ ᵧᵾ ᶀ. ᵡᵵᵗ ᵱᵾᵅᵜᶇ ᵈᵯᵾᵲ 

ᵰᵾᵪᵦ ᵈᵻᶇ.  

¶ ᵡᵵᵗ ᵰᵾᵲᵗ ᵰᵅ ᵨᵲ ᵱᶇᵧᶀᵴ ᵺᵅ ᵧᶇ ᵱᵾ 

ᵗᵾᵱ ᵴᵱᵾᵺᵾᵢᶀ ᵞᵾᵙᵾ ᵦᵺᶇᵜ ᵾ ᵱᵾᵪᵾᵅᵺᵾᵢᶀ ᵦᵵᵚᵲ 

ᵺᵯᵾᵙᶃᵻ ᵋᵬᵴ ᵩ ᵗᶇ ᵱᵾᵮ ᵴ ᵗ ᵪ ᵨ ᵱᵾᵮ ᵴ 

ᵡᵵᵗ ᵰᵾᵲᵗ ᵰᵅ ᵨᵲ ᵡᵜᶇ ᵈᵯᵾᵲ. 

¶ ᵷᶈ  ᶀᵰᵦᶀ ᵋᵰᵾ ᵞᶋᵸᶀ ᵈᵿᵥ ᵷᶈ  ᶀ. ᵇᵿᵞᵦ 

ᵞᶋᵸᶀ ᵱᵾᵅᵪᶀ ᵩ ᵷᵅᵦᵲᶀ ᵺᵯᵾᵙᶃᵻ ᵺᵅ ᵧᶇ ᵱᵾ 

ᵾ ᵱᵾᵪᵾᵅᵺᵾᵢᶀ ᵿᵷᵪᵾᵰᶂ ᵱ ᵋᵬᵴ ᵩ ᵗ ᵪ ᵨᵴᵾ. 

ᵾ ᵮ ᵰᶂ ᵱ ᵰᵨᵦᶀᵮ ᵴ ᵬ ᵲᵺᵅ ᵧᵾ ᵱᵾᵅᵜᶇ ᵈᵯᵾᵲ 

ᵰᵾᵪᵦ ᵈᵻᶇ. 

¶ ᶀᵰᵦᶀ ᵇᵬᵥᵾ  ᵗᵅᵗᵲ d ᵿᵥ ᶀ. ᵇᵿᵪ  ᵨᶇᵸᵬᵾᵅᵣᶇ 

ᵱᵾᵅᵪᶀ ᵷᵹ ᵯᵲ ᵗᵾᵱᵾ ᵴᵱᶀᵪ ᵗᵾᵰᵗᵾᵞ ᵷ ᵈ ᵧ ᵗ 

ħĸŔ ŉŶʭŰŔū 

Mîê, Whirlpool Galaxy 

Mê06 
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ᵷᵻᵾᵲ ᵋ ᵰ ᵲᵦᶀᵪᶇ ᵺᵾᵅᵯᵾᵵᵴᶇ. ᵱᵾᵮ ᵴ ᵱᵾᵅᵜᶇ 

ᵈᵯᵾᵲ. 

¶ ᵬ ᵲᵺᵅ ᵧᶇᵜᶇ ᵺᵷ  ᵈᵗᵾᵸᵨᵸ ᵪ ᵗᵾᵱ ᵰ ᵦᵺᶇᵜ 

ᵈᵰᵅᵿ ᵦ ᵈᵗᵾᵸᵨᵸ ᵪ ᵗᵾᵱ ᵰ ᵈᵿᵥ ᵬ ᵲᵺᵅ ᵧᶇᵜᶇ 

ᵘᶁᵴᶇ ᵗᵾᵱ ᵰ ᵱᵾᵅ ᵱᵾ ᵿᵪᵱᶋᵞᵪᵾᵦ ᶀ. ᵺᵾᵲᵅᵙ ᵷᵅᵨᵪᵾ 

ᵱᵾᵅᵜᶀ ᵰᶋᵴᵾᵜᶀ ᵰᵨᵦ ᵟᵾᵴᶀ. ᵱᵾᵮ ᵴ ᵱᵾᵅᵜᶇ ᵿᵷᵸᶇᵹ 

ᵈᵯᵾᵲ. 

¶ ᶀ. ᵇᵿᵰᵦ ᵗᵣᵴᵾᵺᵗᵲ ᵱᵾᵅᵪᶀ ᵦᶀᵪᵻᶀ 

ᵇ ᵱᵾᵺᵺᵻᵴ ᵜᶇ ᵗᵾᵰᵗᵾᵞ ᵑᵗᵻᵾᵦᶀ ᵺᵾᵅᵯᵾᵵᵴᶇ. 

ᵱᵾᵮ ᵴ ᵱᵾᵅᵜᶇ ᵈᵯᵾᵲ. 

¶ ᶀ. ᵈᵰᶋᵨ ᵲᵾᵱᵲᶀᵗᵲ, ᶀ. ᵇᵧᵷ  ᵬᵾᵢᵗ, ᶀ. 

ᵗᵾᵲ ᵙᵷᵵᶀ, ᶀ. ᵰᵱᶁᵲᶇᵸ ᵷᵾᵚ, ᶀ. ᵲᵾᵰᵜᵅ  

ᵗᵲᵅᵞᶇ ᵱᵾᵅᵪᶀ ᵬ ᵲᵺᵅ ᵧᶇ ᵱᵾ ᵡᶇᵿᵴ ᵗᶋ ᵺᵜᶀ ᵷ ᵧᵾ 

ᵷᵹ ᵯᵲ ᵬᵾᵿᵻᵴᶀ, ᵱᵾᵮ ᵴ ᵱᵾᵅᵜᶇ ᵈᵯᵾᵲ. 

¶ ᶀ. ᵿᵰ ᵴᵅᵨ ᵗᶇᵵᵗᵲ ᵱᵾᵅᵜᶀ ᵘᵙᶋᵴ ᵨᵸ ᵪᵾᵰᵩᶇ 

ᵨ ᵸ ᵦ ᵗᶇᵴᶇ ᵱᵾ ᵿ ᵿᵰᵦᶀ ᵺᶂᵱᵾ ᵱᵾ ᵿᵦᵗᶃᵦᶀᵺᵾᵢᶀ 

ᵮ ᵰᶋᵴ ᵰᵨᵦ ᵟᵾᵴᶀ, ᵱᵾᵮ ᵴ ᵱᵾᵅᵜᶇ ᵈᵯᵾᵲ. 

¶ ᶀ. ᵨᶀᵬᵗ ᵞᶋᵸᶀ ᵱᵾᵅᵪᶀ ᵱᵾᵅᵜᵾ Canon 7D ᵷ 5D ᵻᶇ 

ᵗᶅᵰᶇᵲᶇ ᵷᶇᵩᵸᵾᵵᶇ ᵱᵾ ᵗᵾᵰᵾᵺᵾᵢᶀ β ᵺᶇᵜ ᶧ e ᵅᵜᶀ 

ᵲ ᶅ ᵡᵲ ᵡᶇᵿᵴ ᵗᶋᵬ ᵈᵗᵾᵸᵨᵸ ᵪ ᵗᵾᵱ ᵰᵾᵅᵺᵾᵢᶀ 

ᵷᵾᵬᵲ ᵱᵾᵺ ᵨᵴᶇ ᵱᵾᵿᵪᵿᵰ  ᶀ. ρ ᶀᵬᵗ ᵞᶋᵸᶀ ᵱᵾᵅᵜᶇ 

ᵈᵯᵾᵲ. 

¶ ᶀ. ρ ᴗ ᵮᶇᵲᶉᵱ ᵈᵿᵥ ᶀ. ᵺᶁᵩᵾᵗᵲ ᵮᶁᵙᵨᵾᵥᶇ 

ᵱᵾᵅᵪᶀ ᵇ ᵱᵾᵺᵺᵻᵴ ᵪᵾ ᵰᵾᵙ ᵨᵸ ᵪ ᵗᶇᵴᶇ. ᵱᵾᵮ ᵴ 

ᵱᵾᵅᵜᶇ ᵬ ᵲᵺᵅ ᵧᶇᵦᵭ  ᵈᵯᵾᵲ. 

¶ ᵺᵗᵾᵵ ᵷᶃ ᵬ ᵾᵜᶇ ᶀ. ᵰᵾᵩᵷ ᵙᶋᵘᵴᶇ Times of 

India ᵱᵾ ᵷᵾᵦᶀ ᵙᶋᵵᶇ- ᵸᵅᵨᶇ ᵈᵿᵥ Pune Mirror 

ᵜᶇ ᵇᵿ ᵪ ᵘᵾᵪ ᵱᵾᵅᵪᶀ ᵬ ᵲᵺᵅ ᵧᶇ ᵱᵾ ᵗᵾᵱ ᵰᵾᵅᵪᵾ 

ᵷᶃ ᵬ ᵾᵰᵩᶂᵪ ᵱᶋ ᵱ ᵦᶀ ᵿᵺ ᶀ ᵨᵴᶀ, ᵱᵾᵮ ᵴ 

ᵱᵾᵅᵜᶇ ᵈᵯᵾᵲ. 

** ** ** 

  



ᵬ ᵲᵿᵸ  ᶢ  b ᵿᵯ ᵾᵱ 
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ᵬ ᵲᵿᵸ  ᶣ  ᵷᶃ ᵬ ᵾᵦᶀᵴ ᵬ ᵲᵺᵅ ᵧᶇ ᵱᵾ ᵗᵾᵱ ᵰᵾᵅ ᵱᵾ ᵮᵾᵦ ᵱᵾ 
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