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Digital  Camera in Hand, Lets Star t 
 S t a r t  w i t h  a  s u n s e t ,  Yo u ' v e  p r o b a b l y  d o n e  t h i s  
 B e  c a r e f u l  s o  n o t  t o  d a m a g e  y o u r  e y e s  o r  t h e  c a m e r a   

 



OK, Break Out The Long Lens 
 T h e n  g o  H u n t i n g  f o r  t h e  E l u s i v e  G r e e n  F l a s h  

– T h e  G r e e n  F l a s h  i s  a n  o p t i c a l  p h e n o m e n a  t h a t  
t r a n s i e n t l y  o c c u r s  a r o u n d  t h e  m o m e n t  o f  S u n s e t  
o r  S u n r i s e  c a u s e d  b y  E a r t h’s  a t m o s p h e r e   

– O h ,  t h e r e ' s  a n  O l d  W i v e s  Ta i l  a b o u t  s e e i n g  t h e  
G r e e n  F l a s h  
 

Image curtesy my friend Steve Mattan - stevem.smugmug.com  



A l l  Yo u  N e e d i s  a  D S L R  Ca m e ra  &  Tr i p o d  

 Yo u r  l a r g e s t  l e n s  u s e d  a b o u t  5 0 m m ,  u s i n g  a  l o n g e r  
l e n s  m e a n s  s h o r t e r  e x p o s u r e  t i m e  

 U s e  a  f a s t  a p e r t u r e  o f  f 2 . 8  –  f 4  
 S e t  t h e  W h i t e  B a l a n c e  t o  D a y l i g h t  o r  A u t o  
 S e t  t h e  E x p o s u r e  l e n g t h  t o  1 5  –  3 0  s e c o n d s  
 S h o o t  i n  R AW  i m a g e  f o r m a t  

– A  c a m e r a  R AW  i m a g e  i s  a n  u n p r o c e s s e d  p h o t o.       
I t  c o n t a i n s  t h e  r a w  i m a g e  d a t a  c a p t u r e d  b y  t h e  
c a m e r a’s  s e n s o r  a n d  s a v e d  i n  a  p r o p r i e t a r y  f i l e  
f o r m a t  s p e c i f i c  t o  c a m e r a  m a n u f a c t u r e  

– B y  d e f a u l t ,  m o s t  d i g i t a l  c a m e r a s  s a v e  a s  J P E G  



A l l  Yo u  N e e d i s  a  D S L R  Ca m e ra  &  Tr i p o d  

 S e t  I S O  a t  1 6 0 0  
 U s e  a  1 0  s e c  d e l a y  o r  a  r e m o t e  t o  a v o i d  v i b r a t i o n  
 U s e  M a n u a l  Fo c u s ,  c e n t e r  o n  a  b r i g h t  s t a r,  u s i n g  

“ L i v e v i e w ” a t  h i g h  m a g n i f i c a t i o n  g e t  f o c u s  a n d  t a p e  
f o c u s  r i n g  w i t h  b l u e  p a i n t e r s  t a p e  

 L o c a l  c o n d i t i o n s  ( l i g h t  p o l l u t i o n )  w i l l  d i r e c t l y  e f f e c t  
t h e  c a m e r a  s e t t i n g s  a n d  o u t c o m e  o f  y o u r  i m a g e  

 A l w a y s  d o  s o m e  t e s t  i m a g e s ,  O v e r  E x p o s i n g  i s  e a s y  



A l l  Yo u  N e e d i s  a  D S L R  Ca m e ra  &  Tr i p o d  

 Yo u r  f i r s t  i m a g e :  N o w  t h a t  y o u ' r e  a l l  s e t u p  t a k e  y o u r  
f i r s t  i m a g e .  C h e c k  i t ,  h o w  d o e s  i t  l o o k ?  U n d e r  o r  
o v e r  e x p o s e d ?  

 C h e c k  t h e  h i s t o g r a m ,  a d j u s t  y o u r  I S O  a n d  a p e r t u r e .  
T h e  m a x i m u m  l e v e l  s h o u l d  b e  a r o u n d  1 / 3  t o  c e n t e r  
 
 
 
 

 Ta k e  a n o t h e r  S h o t !  D o e s  i t  l o o k  G o o d ?  Ta k e  m o r e  
S a v e  t h e m  f o r  l a t e r  f o r  s t a c k i n g  ( a d v a n c e d )  

View the image 
you just shot 

Histogram of 
the image you 
just shot 



A l l  Yo u  N e e d i s  a  D S L R  Ca m e ra  &  Tr i p o d  

 Yo u r  i m a g e  m a y  h a v e  a  b r o w n i s h  s k y  d u e  t o  l i g h t  
p o l l u t i o n  

 To  f i x  t h i s :  
– Yo u  c a n  c r e a t e  a  C u s t o m  W h i t e  B a l a n c e  o r… .  
– Yo u  c a n  i m a g e  i n  t h e  C a m e r a  R AW  f o r m a t  a n d  

c o r r e c t  t h e  w h i t e  B a l a n c e  d u r i n g  p o s t  p r o c e s s i n g  
u s i n g  t h e  C a m e r a’s  s o f t w a r e   

– A c t u a l l y  y o u  c a n  a l w a y s  i m a g e  i n  b o t h  R AW  &  j p g  
– J u s t  a n  F Y I ,  a  R AW  i m a g e  c o u l d  b e  5  t o  1 0 x  l a r g e r  

t h a n  a  J P G  i m a g e  o f  t h e  s a m e  
 
 

 



Something Different and Easier 
 T h e  B e l t  o f  Ve n u s ,  

t h e  r o s y  a r c h  
v i s i b l e  i n  t h e  
o p p o s i t e  s k y  a b o v e  
t h e  h o r i z o n  a f t e r  
s u n s e t  o r  b e f o r e  
s u n r i s e  h o v e r i n g  
a b o v e  E a r t h’s  
s h a d o w  o n  t h e  
a t m o s p h e r e  



All  You Need is  a DSLR & Tripod 
 N i g h t  S c a p e ,  R o c k e t  L a u n c h  a n d  S t a r  Tr a i l s  

 
 

 

Image curtesy Andy Harrell 



All  You Need is  a DSLR & Tripod 
 N i g h t  S c a p e ,  w i t h  t h e  M o o n ,  M e r c u r y  a n d  Ve n u s  

 
 

 

Image curtesy Jerry Lodriguss 



Wide Field Constellation 
 

Image curtesy Dave Deitz 



Nightscape, Constellations,  Asterisms  
 U r s a  M a j o r  a n d  T h e  B i g  D i p p e r  

 



Look, That Looks Like …. Asterisms 
 A s t e r i s m s ,  a  G r o u p  o f  S t a r s  t h a t  f o r m  a  r e c o g n i z a b l e  

p a t t e r n  o r  s h a p e  
 



Night Scape with the Moon and Venus 
 

 



Our Moon is  a Great Objec t to Image 
 1 . 4  D a y  o l d  M o o n  a n d  M e r c u r y  

 

Mercury 



Our Moon is  a Great Objec t to Image 
 2 8  D a y  o l d  M o o n  

 



Keep Looking Up 
 P l a n  a h e a d ,  f o r  i n f o r m a t i o n  o n  W h a t ' s  U p  t h i s  m o n t h  

c h e c k  A s t r o n o m y  M a g a z i n e ,  T h e  B i s h o p  o r  t h e  “ L o c a l  
G r o u p  o f  D e e p  S k y  O b s e r v e r s ” ( LG D S O )  

 A b o v e  a l l  h a v e  s o m e  f u n ,  w h o  c a n  w r i t e  b a c k w a r d s  
 



You Want More, Get a Camera Tracker!  
 A  S m a l l  E q u a t o r i a l  C a m e r a  Tr a c k i n g  M o u n t  
 R a n g i n g  i n  p r i c e  f r o m  $ 2 5 0  t o  $ 5 0 0  
 Pa y l o a d  c a p a c i t y  6  t o  1 0  p o u n d s  
 A l l o w i n g  y o u  t o  t a k e  l o n g e r  e x p o s u r e s  u p  t o  5 +  m i n  

 



Now That You have a Tracker 
 S e t u p  Tr a c k e r  a s  i n s t r u c t e d ,  L e v e l ,  B a l a n c e  &  Po l a r  

A l i g n m e n t  a r e  Ve r y  I m p o r t a n t  
 Yo u  S h o u l d  U s e  a n  I n t e r v a l o m e t e r  a l l o w i n g          

m o r e  c o n t r o l  w h e n  i m a g i n g  
 M i r r o r  L o c k  u p  w i l l  s t o p  s o m e  v i b r a t i o n s   
 Yo u r  m a x i m u m  e x p o s u r e  w i l l  D e p e n d  o n  t h e  S k y  
 Yo u r  l a r g e s t  l e n s  a b o u t  2 0 0 m m  o r  w h a t  t h e  Tr a c k e r  

c a n  h o l d  
 M a k e  s u r e  y o u  h a v e  g o o d  f o c u s ,  u s i n g  “ L i v e v i e w ” 

z o o m  i n  t o  v i e w  t h e  i m a g e  
 U s e  B l u e  Pa i n t e r ’s  Ta p e  t o  h o l d  t h e  f o c u s  r i n g  
 O v e r  E x p o s i n g  i s  e a s y,  A l w a y s  d o  s o m e  t e s t  i m a g e s  



Polar Align Your Camera Tracker!  
 W i t h  y o u r  C a m e r a  a n d  Tr a c k e r  m o u n t e d  o n t o  a  

S t u r d y  Tr i p o d  

 S e t u p  a n d  Po l a r  A l i g n ,  Po l a r  A l i g n ,  Po l ar  A l i gn!  
 G o o d  Po l a r  A l i g n m e n t  m e a n s  
   B e t t e r  i m a g e s  &  p o i n t  s t a r s  

 

Smart Phone App 
Makes it Easier. 

(Ioptron) 



Night Scape Venus, Jupiter & Mars 
 



Night Scape Mars,  Pleiades & Hyades 
 

 



Wide field Sky Scape Long Exposures 
 L a k e  &  S k y  S c a p e ,  2 m i n  E x p o s u r e  



Wide Field Longer Exposures 
Cassiopeia 

Comet 21P/ 
Giacobini-Zinner 

Double 
Cluster 

Heart & Soul 
Nebulas 

M31 

M33 

M34 

NGC 281 

NGC 752 

IC 1396 



Wide Field Longer Exposures 

Orion 

Sirius 

Barnard’s 
Loop 

Rosette 
Nebula Hyades 

Pleiades 

M42 Orion 
Nebula 

Horse Head 
Nebula 

NGC 2264 

Seagull 
Nebula 



Wide Field Many Exposures 
 M i l k y  w a y,  3 0 s e c  E x p o s u r e  f r o m  M y a k k a  1 5 m m  
 S t a c k i n g ,  t h e  p r o c e s s  o f  t a k i n g  m a n y  i m a g e s  o f  t h e  

s a m e  o b j e c t  a n d  c o m b i n i n g  a l l  t h e  D a t a  i n t o  O n e  
 S o m e t h i n g  f o r  t h e  A d v a n c e d  P r o g r a m  

One 30sec Exposure Thirty 30sec Exposures Stacked 

Images curtesy of Dave Deitz 



Night Scape Summer Milky Way 
 

Image curtesy Andy Harrell 



Imaging an Event Many Exposures 
 S T S - 1 3 3  &  I S S  3 / 2 0 1 1 ,  s i x  3 0 s e c  E x p o s u r e s  
 O r i o n ,  H y a d e s  a n d  P l e i a d e s  
 Tr a c k i n g  t o  k e e p  b a c k g r o u n d  s t a r s  p i n p o i n t  



Long Event Many Shor t Exposures 
 G e m i n i d s  M e t e o r  S h o w e r,  M a n y  1 m i n  E x p o s u r e s  
 Tr a c k i n g  &  i m a g i n g  f o r  2 h r s  
 N i n e  M e t e o r s  
 S t a r s  C a s t o r  &  Po l l u x  
 M 4 4  B e e h i v e  C l u s t e r  
 P h o t o s h o p  i s  G r e a t  



On The Fly Many Exposures Sky Scape 
 M u l t i p l e  1  m i n  e x p s ,  A u r o r a  B o r e a l i s  s p a n s  1 0 0 +  d e g  
 Yo u  N e v e r  K n o w  W h e n  S o m e t h i n g  M i g h t  H a p p e n  
 S t i t c h e d  s i x  i m a g e s ,  P h o t o s h o p  i s  m y  f r i e n d !  



Its  Time to Get Real,   Close Ups!  
 N o w  y o u  Wa n t  a  Te l e s c o p e  a n d  E q u a t o r i a l  M o u n t  
 W h a t  c a n  y o u  d o  w i t h  t h a t  t e l e s c o p e ?  

 

7” reflector 8” Schmidt-
Cassegrain 

80mm 
refractor 



Think of a Telescope as a Camera Lens 
 T h i n k  o f  y o u r  Te l e s c o p e  a s  a  l a r g e  C a m e r a  L e n s  

 
 
 
 
 
 

 A l l  Ty p e s  o f  Te l e s c o p e s  w i l l  w o r k  B u t  
 Yo u  w i l l  n e e d  t h e s e ,  I n t e r v a l o m e t e r                          

2 ” a d a p t e r  w i t h  T- r i n g  a n d  2 x  B a r l o w                      
w i t h  T- r i n g  p l u s  M o r e  

8 0 m m  r e f r a c t o r  

7 . 5 ” r e f l e c t o r  

8 ” S c h m i d t  
C a s s e g r a i n  

8 0 m m  f 6 . 8  =  

1 9 0 m m  f 5 . 3  =  

2 0 3 m m  f 1 0  =  

5 4 4 m m  f o c a l  l e n g t h  

1 0 0 7 m m  f o c a l  l e n g t h  

2 0 3 0 m m  f o c a l  l e n g t h  



What You Can Image with a Telescope 
 L u n a r,  P l a n e t a r y  a n d  D e e p s k y  
 A l l  Ty p e s  o f  Te l e s c o p e s  w i l l  w o r k  B u t … … .  

 
 



What You Can Image with a Telescope 
 T h e  8 0 m m  R e f r a c t o r,  e a s y  t o  u s e  n o t  h e a v y  

– G o o d  f o r  M o o n ,  a n d  D e e p s k y  o b j e c t s  
– N o t  g r e a t  f o r  P l a n e t a r y  I m a g i n g  b u t  c a n  b e  d o n e  
 T h e  7 ” R e f l e c t o r,  n o t  a s  e a s y  t o  u s e  b y  d e s i g n   

– C a n  i m a g e  M o o n  a n d  D e e p s k y  o b j e c t s  w / e f f o r t  
– C a n  i m a g e  P l a n e t a r y  b u t  n o t  v e r y  w e l l  w / e f f o r t  
 T h e  8 ” S c h m i d t - C a s s e g r a i n ,  e a s y  t o  u s e  a  b i t  h e a v i e r  

– C a n  i m a g e  m o s t  o b j e c t s  i n  t h e  s k y  
– B e s t  f o r  P l a n e t a r y  I m a g i n g  
– I  T h i n k  T h e  R e f r a c t o r  a n d  S C T  a r e  b e s t  f o r  i m a g i n g  



Star t With The Moon 
 T h e  M o o n  i s  B i g ,  B r i g h t  a n d  l o o k s  D i f f e r e n t  N i g h t l y !  
 M o o n  P h a s e s  B e f o r e  &  A f t e r  Fu l l  a r e  b e t t e r  b e c a u s e  

t h e  s h a d o w s  b r i n g  o u t  t h e  d e t a i l s  
 
 



Get Closer,  look at the detail  
 N o w  G o  Fo r  a  C l o s e  u p,   Ta r g e t  A l o n g  t h e  Te r m i n a t o r  

 



A Different But Interesting Moon 
 I m a g i n g  T h e  M o o n  i s  r e l a t i v e l y  e a s y,  s h o r t  e x p o s u r e s  
 S o m e  S p e c i a l  e v e n t s  t o  l o o k  f o r  a n d  i m a g e  

– To t a l  L u n a r  E c l i p s e ,  o r  a n  I S S  Tr a n s i t  



Planetar y Imaging -  Advanced 
 I m a g i n g  t h e  P l a n e t s  R e q u i r e s  m o r e  M a g n i f i c a t i o n   
 T h e  P l a n e t s  a r e  M u c h  S m a l l e r  a n d  D i m m e r   

 

Mars Opposition 2018 

Dust 
Storm 

Venus in Daytime 

Jupiter 7-19  

GRS 

Ganymede 

Saturn 9-19 
A Ring B Ring 

C Ring Cassini 
Division 

Images of Jupiter & Saturn by George Grimm …. Image of Neptune by Sean McDonald  

Neptune Triton 

Nereid 



Planetar y Imaging Camera Choice 
 I m a g i n g  P l a n e t s  w i t h  a  D S L R  i s  a  b i t  h a r d e r  t h a n  i t  

s e e m s .  T h e  p l a n e t s  a r e  s m a l l  a n d  d i m ,  y o u  n e e d  
m o r e  p o w e r  a n d  a l m o s t  p e r f e c t  s e e i n g  

 S o  t h e  d i g i t a l  C M O S  d e d i c a t e d  p l a n e t a r y  c a m e r a s  
a r e  y o u r  B e s t  O p t i o n .  B u t  n o w  y o u  n e e d  y o u r  l a p t o p  
t o  p o w e r  a n d  o p e r a t e  t h e s e  c a m e r a s  a n d  s o f t w a r e  

 A n d  y o u  s t i l l  n e e d  m o r e  e q u i p m e n t … . .  
  



How About The Sun? 
 N E V E R  E V E R  LO O K  AT  T H E  S U N  T H R U  A  T E L E S CO P E  

U N L E S S  YO U  H AV E  A  P R O P E R  S O L A R  F I LT E R ! ! !  
 E i t h e r  G l a s s  o r  F i l m  T h e y  B o t h  B l o c k  9 9 %  o f  t h e  H e a t  

a n d  L i g h t .  Y E S  Yo u  C a n  L o o k  a t  a n d  I m a g e  T h e  S u n  
S a f e l y ! ! !  A n y  Q u e s t i o n s  P l e a s e  C o n t a c t  LG D S O !  
 



Our Sun in White Light 
 N E V E R  E V E R  LO O K  AT  T H E  S U N  T H R U  A  T E L E S CO P E !  
 T h e s e  i m a g e s  w e r e  t a k e n  t h r u  a  r e f r a c t o r  w i t h  a  

w h i t e  l i g h t  s o l a r  f i l t e r  
 



Total  Eclipse of The Sun 2017 
 
 
 
 
 
 
 
 
 

 

Regulus a Double Star in Leo 



Total  Solar Eclipse The Diamond Ring 



Mercur y Transit  of  The Sun 11-11-19 
 T h i s  i m a g e  o f  t h i r d  c o n t a c t  w a s  t a k e n  t h r u  a  

r e f r a c t o r  w i t h  a  0 . 2  a n g s t r o m  H y d r o g e n  a l p h a  s o l a r  
f i l t e r  
 

Image curtesy Jim Sweeney 



Advanced Deepsky Imaging 
Are You Ready 

To Get Down With The Sickness 
 



Clear Skies 
  

A  p d f  c o p y  o f  t h i s  p r e s e n t a t i o n  i s  a va i l a b l e  
o n  t h e  LG D S O  w e b  s i t e  



L i n k s  
I m a g i n g  S u p p o r t  
• h t t p s : / / a s t r o b a c k y a r d . c o m / 7 - a s t r o p h o t o g r a p h y - t i p s /  

 
• h t t p : / / w w w . a s t r o p i x . c o m / h t m l / i _ a s t r o p / q u i c k . h t m l  

 
• h t t p s : / / w w w . s k y a t n i g h t m a g a z i n e . c o m / a s t r o p h o t o g r a p h y / a - b e g i n n e r s - g u i d e -

t o - a s t r o p h o t o g r a p h y /  
 

• h t t p s : / / w w w . s k y a n d t e l e s c o p e . c o m / a s t r o n o m y - b l o g s / i m a g i n g - f o u n d a t i o n s -
r i c h a r d - w r i g h t / c h o o s e - i s o - a s t r o p h o t o g r a p h y /  
 

• h t t p s : / / w w w . s k y a n d t e l e s c o p e . c o m / a s t r o n o m y - r e s o u r c e s / a s t r o p h o t o g r a p h y -
t i p s / a s t r o p h o t o g r a p h y - s t a c k i n g - s i g n a l /  
 

• h t t p s : / / w w w . s k y a n d t e l e s c o p e . c o m / a s t r o n o m y - b l o g s / i m a g i n g - f o u n d a t i o n s -
r i c h a r d - w r i g h t / a s t r o p h o t o g r a p h y - g e n t l e - i n t r o d u c t i o n - n o i s e /  
 

• h t t p s : / / w w w . s k y a n d t e l e s c o p e . c o m / a s t r o n o m y - b l o g s / i m a g i n g - f o u n d a t i o n s -
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