
4. 
You have a CCD camera with a large field of view attached to a typical small 
telescope and you see images with small “tails” toward the edges of the field, what 
could be wrong? 

・images with small “tails” toward the edges of the field 
→ coma aberration
・off-axis effect
・limit the image quality

・ cause : secondary mirror



10. Using the information in Section 3.5 develop the RC design for the Keck 10m 
telescopes assuming a primary mirror diameter of 10m, a primary focal ratio of 
1.75, a back focal length of 24% of the primary focal length, a final focal ratio of f 
/15, and a field of view determined by <0.5’’ astigmatism. Calculate the radii of 
curvature and conic constants of the primary and secondary mirrors and find the 
distance between them. 

Primary mirror diameter 𝐷! : 10m
Primary focal ratio 𝐹! : 1.75
Back focal length 𝑏𝑓𝑙 : 0.24𝑓!
Final focal ratio 𝐹 : 15
astigmatism <0.5ʼʼ →Field of view : ~20ʼ (2𝜃)
(𝐴𝐴𝑆 = !!

"# [(𝑚 2𝑚 + 1 + 𝛽)/(2𝑚 1 + 𝛽 )])
𝑓! = 𝐷!×𝐹! = 17.5[m]
𝑏𝑓𝑙 = 0.24×𝑓! = 4.2[m]
𝑓 = 𝐷!×𝐹 = 150[m]

𝑚 =
𝑓
𝑓!
=
150
17.5 ≈ 8.57

𝛽 = 0.24
𝑘 =

1 + 𝛽
𝑚 + 1 = 0.13



𝐷! = 𝐷" 𝑘 + 2𝜃𝐹" 1 − 𝑘 = 1.39[m]
𝑠! = 𝐹"𝐷! = 2.43[m]
𝑠′! = 𝐹𝐷! = 20.8[m]

𝑅" = 2𝑓" = 35 m

𝑅! = 2𝑓! = 2
𝑠!𝑠#!
𝑠! + 𝑠#!

= 4.4[m]

𝐾" = −1 −
2 1 + 𝛽
𝑚! 𝑚 − 𝛽

≈ −1.004

𝐾! = −
𝑚 + 1
𝑚 − 1

!
−

2𝑚 𝑚 + 1
𝑚 − 𝛽 𝑚 − 1 $ ≈ −1.644

𝑑 = 𝑓" − 𝑠! = 15[m]


