


Signal Level in Subexposures Necessary to Match Single Exposure S/N
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signal/exposure for same S/N read_noise=0
signal/exposure for same S/N read_noise=1
signal/exposure for same S/N read_noise=2
signal/exposure for same S/N read_noise=3
signal/exposure for same S/N read_noise=4
signal/exposure for same S/N read_noise=5
signal/exposure for same S/N read_noise=6
signal/exposure for same S/N read_noise=7
signal/exposure for same S/N read_noise=8
signal/exposure for same S/N read_noise=9
signal/exposure for same S/N read_noise=10
signal/exposure for same S/N read_noise=11
signal/exposure for same S/N read_noise=12
signal/exposure for same S/N read_noise=13
signal/exposure for same S/N read_noise=14
signal/exposure for same S/N read_noise=15
signal/exposure for same S/N read_noise=16
signal/exposure for same S/N read_noise=17
signal/exposure for same S/N read_noise=18
signal/exposure for same S/N read_noise=19
signal/exposure for same S/N read_noise=20

Reference Signal Level = 100 e- or DN

R.D. Crisp
rdcrisp@earthlink.net
16 April 2008
www.narrowbandimaging.com
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signal/exposure for same S/N read_noise=0
signal/exposure for same S/N read_noise=1
signal/exposure for same S/N read_noise=2
signal/exposure for same S/N read_noise=3
signal/exposure for same S/N read_noise=4
signal/exposure for same S/N read_noise=5
signal/exposure for same S/N read_noise=6
signal/exposure for same S/N read_noise=7
signal/exposure for same S/N read_noise=8
signal/exposure for same S/N read_noise=9
signal/exposure for same S/N read_noise=10
signal/exposure for same S/N read_noise=11
signal/exposure for same S/N read_noise=12
signal/exposure for same S/N read_noise=13
signal/exposure for same S/N read_noise=14
signal/exposure for same S/N read_noise=15
signal/exposure for same S/N read_noise=16
signal/exposure for same S/N read_noise=17
signal/exposure for same S/N read_noise=18
signal/exposure for same S/N read_noise=19
signal/exposure for same S/N read_noise=20

Reference Signal Level = 300 e- or DN

R.D. Crisp
rdcrisp@earthlink.net
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Signal Level in Subexposures Necessary to Match Single Exposure S/N
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signal/exposure for same S/N read_noise=0
signal/exposure for same S/N read_noise=1
signal/exposure for same S/N read_noise=2
signal/exposure for same S/N read_noise=3
signal/exposure for same S/N read_noise=4
signal/exposure for same S/N read_noise=5
signal/exposure for same S/N read_noise=6
signal/exposure for same S/N read_noise=7
signal/exposure for same S/N read_noise=8
signal/exposure for same S/N read_noise=9
signal/exposure for same S/N read_noise=10
signal/exposure for same S/N read_noise=11
signal/exposure for same S/N read_noise=12
signal/exposure for same S/N read_noise=13
signal/exposure for same S/N read_noise=14
signal/exposure for same S/N read_noise=15
signal/exposure for same S/N read_noise=16
signal/exposure for same S/N read_noise=17
signal/exposure for same S/N read_noise=18
signal/exposure for same S/N read_noise=19
signal/exposure for same S/N read_noise=20

Reference Signal Level = 1,000 e- or DN
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signal/exposure for same S/N read_noise=0
signal/exposure for same S/N read_noise=1
signal/exposure for same S/N read_noise=2
signal/exposure for same S/N read_noise=3
signal/exposure for same S/N read_noise=4
signal/exposure for same S/N read_noise=5
signal/exposure for same S/N read_noise=6
signal/exposure for same S/N read_noise=7
signal/exposure for same S/N read_noise=8
signal/exposure for same S/N read_noise=9
signal/exposure for same S/N read_noise=10
signal/exposure for same S/N read_noise=11
signal/exposure for same S/N read_noise=12
signal/exposure for same S/N read_noise=13
signal/exposure for same S/N read_noise=14
signal/exposure for same S/N read_noise=15
signal/exposure for same S/N read_noise=16
signal/exposure for same S/N read_noise=17
signal/exposure for same S/N read_noise=18
signal/exposure for same S/N read_noise=19
signal/exposure for same S/N read_noise=20

Reference Signal Level = 3,000 e- or DN

R.D. Crisp
rdcrisp@earthlink.net
16 April 2008
www.narrowbandimaging.com

7 electron read noise: 180 e- / exp
20 exposures: 180 x 20 = 3600 e-
total vs 3000 for single exposure 
with same S/N: +20% exp time adder

17 electron read noise: 280 e- / exp
20 exposures: 280 x 20 = 5600 e- total 
vs 3000 for single exposure with 
same S/N: +86% exp time adder



Signal Level in Subexposures Necessary to Match Single Exposure S/N
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signal/exposure for same S/N read_noise=0
signal/exposure for same S/N read_noise=1
signal/exposure for same S/N read_noise=2
signal/exposure for same S/N read_noise=3
signal/exposure for same S/N read_noise=4
signal/exposure for same S/N read_noise=5
signal/exposure for same S/N read_noise=6
signal/exposure for same S/N read_noise=7
signal/exposure for same S/N read_noise=8
signal/exposure for same S/N read_noise=9
signal/exposure for same S/N read_noise=10
signal/exposure for same S/N read_noise=11
signal/exposure for same S/N read_noise=12
signal/exposure for same S/N read_noise=13
signal/exposure for same S/N read_noise=14
signal/exposure for same S/N read_noise=15
signal/exposure for same S/N read_noise=16
signal/exposure for same S/N read_noise=17
signal/exposure for same S/N read_noise=18
signal/exposure for same S/N read_noise=19
signal/exposure for same S/N read_noise=20

Reference Signal Level = 10,000 e- or DN

R.D. Crisp
rdcrisp@earthlink.net
16 April 2008
www.narrowbandimaging.com



Signal Level in Subexposures Necessary to Match Single Exposure S/N
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signal/exposure for same S/N read_noise=0
signal/exposure for same S/N read_noise=1
signal/exposure for same S/N read_noise=2
signal/exposure for same S/N read_noise=3
signal/exposure for same S/N read_noise=4
signal/exposure for same S/N read_noise=5
signal/exposure for same S/N read_noise=6
signal/exposure for same S/N read_noise=7
signal/exposure for same S/N read_noise=8
signal/exposure for same S/N read_noise=9
signal/exposure for same S/N read_noise=10
signal/exposure for same S/N read_noise=11
signal/exposure for same S/N read_noise=12
signal/exposure for same S/N read_noise=13
signal/exposure for same S/N read_noise=14
signal/exposure for same S/N read_noise=15
signal/exposure for same S/N read_noise=16
signal/exposure for same S/N read_noise=17
signal/exposure for same S/N read_noise=18
signal/exposure for same S/N read_noise=19
signal/exposure for same S/N read_noise=20

Reference Signal Level = 30,000 e- or DN

R.D. Crisp
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# exposures for same S/N read_noise=0
# exposures for same S/N read_noise=1
# exposures for same S/N read_noise=2
# exposures for same S/N read_noise=3
# exposures for same S/N read_noise=4
# exposures for same S/N read_noise=5
# exposures for same S/N read_noise=6
# exposures for same S/N read_noise=7
# exposures for same S/N read_noise=8
# exposures for same S/N read_noise=9
# exposures for same S/N read_noise=10
# exposures for same S/N read_noise=11
# exposures for same S/N read_noise=12
# exposures for same S/N read_noise=13
# exposures for same S/N read_noise=14
# exposures for same S/N read_noise=15
# exposures for same S/N read_noise=16
# exposures for same S/N read_noise=17
# exposures for same S/N read_noise=18
# exposures for same S/N read_noise=19
# exposures for same S/N read_noise=20

Reference Signal Level = 100 e- or DN

R.D. Crisp
rdcrisp@earthlink.net
16 April 2008
www.narrowbandimaging.com



Number of Subexposures Necessary to Match Single Exposure S/N
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# exposures for same S/N read_noise=0
# exposures for same S/N read_noise=1
# exposures for same S/N read_noise=2
# exposures for same S/N read_noise=3
# exposures for same S/N read_noise=4
# exposures for same S/N read_noise=5
# exposures for same S/N read_noise=6
# exposures for same S/N read_noise=7
# exposures for same S/N read_noise=8
# exposures for same S/N read_noise=9
# exposures for same S/N read_noise=10
# exposures for same S/N read_noise=11
# exposures for same S/N read_noise=12
# exposures for same S/N read_noise=13
# exposures for same S/N read_noise=14
# exposures for same S/N read_noise=15
# exposures for same S/N read_noise=16
# exposures for same S/N read_noise=17
# exposures for same S/N read_noise=18
# exposures for same S/N read_noise=19
# exposures for same S/N read_noise=20

Reference Signal Level = 300 e- or DN

R.D. Crisp
rdcrisp@earthlink.net
16 April 2008
www.narrowbandimaging.com



Number of Subexposures Necessary to Match Single Exposure S/N
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# exposures for same S/N read_noise=0
# exposures for same S/N read_noise=1
# exposures for same S/N read_noise=2
# exposures for same S/N read_noise=3
# exposures for same S/N read_noise=4
# exposures for same S/N read_noise=5
# exposures for same S/N read_noise=6
# exposures for same S/N read_noise=7
# exposures for same S/N read_noise=8
# exposures for same S/N read_noise=9
# exposures for same S/N read_noise=10
# exposures for same S/N read_noise=11
# exposures for same S/N read_noise=12
# exposures for same S/N read_noise=13
# exposures for same S/N read_noise=14
# exposures for same S/N read_noise=15
# exposures for same S/N read_noise=16
# exposures for same S/N read_noise=17
# exposures for same S/N read_noise=18
# exposures for same S/N read_noise=19
# exposures for same S/N read_noise=20

Reference Signal Level = 1000 e- or DN

R.D. Crisp
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Number of Subexposures Necessary to Match Single Exposure S/N
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# exposures for same S/N read_noise=0
# exposures for same S/N read_noise=1
# exposures for same S/N read_noise=2
# exposures for same S/N read_noise=3
# exposures for same S/N read_noise=4
# exposures for same S/N read_noise=5
# exposures for same S/N read_noise=6
# exposures for same S/N read_noise=7
# exposures for same S/N read_noise=8
# exposures for same S/N read_noise=9
# exposures for same S/N read_noise=10
# exposures for same S/N read_noise=11
# exposures for same S/N read_noise=12
# exposures for same S/N read_noise=13
# exposures for same S/N read_noise=14
# exposures for same S/N read_noise=15
# exposures for same S/N read_noise=16
# exposures for same S/N read_noise=17
# exposures for same S/N read_noise=18
# exposures for same S/N read_noise=19
# exposures for same S/N read_noise=20

Reference Signal Level = 3000 e- or DN

R.D. Crisp
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Number of Subexposures Necessary to Match Single Exposure S/N

1

10

100

1000

1 10 100
Exposure Time Divisor

N
um

be
r o

fS
ub

ex
po

su
re

s
to

 M
at

ch
 S

/N
 o

f S
in

gl
e 

Ex
po

su
re

# exposures for same S/N read_noise=0
# exposures for same S/N read_noise=1
# exposures for same S/N read_noise=2
# exposures for same S/N read_noise=3
# exposures for same S/N read_noise=4
# exposures for same S/N read_noise=5
# exposures for same S/N read_noise=6
# exposures for same S/N read_noise=7
# exposures for same S/N read_noise=8
# exposures for same S/N read_noise=9
# exposures for same S/N read_noise=10
# exposures for same S/N read_noise=11
# exposures for same S/N read_noise=12
# exposures for same S/N read_noise=13
# exposures for same S/N read_noise=14
# exposures for same S/N read_noise=15
# exposures for same S/N read_noise=16
# exposures for same S/N read_noise=17
# exposures for same S/N read_noise=18
# exposures for same S/N read_noise=19
# exposures for same S/N read_noise=20

Reference Signal Level = 10000 e- or DN
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Number of Subexposures Necessary to Match Single Exposure S/N
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# exposures for same S/N read_noise=0
# exposures for same S/N read_noise=1
# exposures for same S/N read_noise=2
# exposures for same S/N read_noise=3
# exposures for same S/N read_noise=4
# exposures for same S/N read_noise=5
# exposures for same S/N read_noise=6
# exposures for same S/N read_noise=7
# exposures for same S/N read_noise=8
# exposures for same S/N read_noise=9
# exposures for same S/N read_noise=10
# exposures for same S/N read_noise=11
# exposures for same S/N read_noise=12
# exposures for same S/N read_noise=13
# exposures for same S/N read_noise=14
# exposures for same S/N read_noise=15
# exposures for same S/N read_noise=16
# exposures for same S/N read_noise=17
# exposures for same S/N read_noise=18
# exposures for same S/N read_noise=19
# exposures for same S/N read_noise=20

Reference Signal Level = 30000 e- or DN

R.D. Crisp
rdcrisp@earthlink.net
16 April 2008
www.narrowbandimaging.com






