Binoculars for Astronomy

Glenn LeDrew



High power - iris equal to or larger than exit pupil




Iris smaller than exit pupil - objective stopped down




Iris smaller than exit pupil - objective stopped down




100 /3 ol 33 18 S 2
180]0) 69 44 25 ] 1 S S/
4

100 64 36 16




Dimming With Respect to Exit Pupil Diameter
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Eyepiece
(provides
magnification)

Porro Prism
{inverts image)

Objective Lens
(gathers and
directs incoming
light onto prism)
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Eyepiece

Roof Prism

Focusing Lens
(internal focusing
models only)

Objective Lens
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& aperture 1 because lower prism
(nearest objective)
has no light shield

over the apex
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aperture 3




image of light fixture centered in 32K eyepiece
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objective edge
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Spacing between all cnmpnnents NOT critical {can be touching)
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Spherical Aberration




d.-.l..i B E RN NEE

® & & & & 9 9 9 POl B B B BN B B A e
4 ® ® & ® & & & 9 9 'S A A EEEEEE
s} & & & & & & & % 9 9 " A B N EE N B
® © & © & o & 0 ® 0 0 T B OB BN BN OB R R
@ ® © ® ® & o 0 9 o - %% e e 0 e
BT EEEEEEEEEEE . ® ® ® O 0O wOE
® © © ® & & & o & 0 ° o . % ® O O 0 "8 ew
@ ® 2 © & o & % ® 0 0 L B B B B BN B B W W O R
BN EEEEEEEERENE, L B B BN BN BN B B N R R
A BN B B BN B OB O B L B BN BN BN BN B B I W
® ®  ® & & 9 0 M B BN BN B B B B T
B EEEERERER. ¥ S 808 8 H
- - - “« 8 8
longitudinal lateral

chromatic aberration chromatic aberration




refractor

weaker refraction (longer f)
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(shorter f)

axis of
aberration

T = tangential
aberration

S = sagittal
aberration

NOTE: colors indicate field height, not spectral hue
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tangential
astigmatism
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sagittal
astigmatism




L ]

R —
R pEs -
awssaad s s
e
i L
SRS SRR RS -
pASEE e RN -
FEIEEEEENE SR
e
fganpaiGid od B0 ie s gy
WA SRR e
R R RS e e
“l.- (e 2 RS LT LT ] I-:-_l-
Tl LI TR Rl]
saaRaEmTlEes gadd
FAFEEIATESEE FEE
iﬂﬂi.-l'_-.__i:__.- "H

v
L]

pure astigmatism
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pure coma
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negative curvature (overcorrected)
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curvature of field
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positive distortion negative distortion
(rectilinear) (angular magnification)




























Which nebula is easier to see?
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Int. mag. = 3.5 Int. mag = 7 =
SB =23m / sq. arcsec SB =20m / sq. arcsec
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Object - Sky
4 3 2 1 0 -1 -2 -3 -4 -5

02, 0006, 0106, 034, 070, 1.36, 210, 300, 4, <P

(Object + Sky) : Sky
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MARCH
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