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GOALS

. Enable high accuracy flux calibration for TAIPAN
2. Provide simple flux calibration code that can be
integrated into the TLDR pipeline
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GOALS

. Enable high accuracy flux calibration for TAIPAN
2. Provide simple flux calibration code that can be
integrated into the TLDR pipeline:

sky-subtracted 1D spectra from TLDR
throughput vectors from TAIPAN-FluxCal

throughput vector and splicing applied by TLDR
redshifting and everything else...
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( Fstarspy ) TAIPAN_Fluxcal

i

G A
fstars. input magnitude limit .| input zeropoint limit ».| input blue or red arm
config -1 o -z ' -a
Arm selection
Blue Red
spectra/ Sel | spectra/
blue/*.fits - ] elect blue arm Select red arm Pt Tl s
Select star if bright From F star Use g-r colour to Scale template to
enough and catalogue, determine select a spectral g magnitude and warp
conditions suitable g-r colour template to match star colours
A A
1 |
o P R S AT T SR 1 1
] | ]
photometry/
SEDs/
/ catalogue. g-r.txt uk* . Fits
csv
Apply extinction input smoothing filter
correction -f |
A
| Smoothing !
1 Sav Gol Filter Spline
extinction/
aao_extinct
ion.tab
Compute sensitivity Compute sensitivity
curve and smooth via curve and smooth via
Savitzky Golay low-order piecewise fit
4 ™ ' c {h ™
Plot the mean on.l'pL'Jter e mean
L . sensitivity curve for all
sensitivity funciton . .
stars and its variance
| J |\ J
Yes
\/
Plot the individual
sensitivity functions plot figures plot command
and the variance P
No
\d v
4 X ™ /
Plot the scatter in the Output sensitivit ]
sensitivity function at —— P sitivity file name —»
curve as fits file -0
three wavelengths
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( Fstarspy ) TAIPAN—F].UXCH].
: : l

/
-Fstar"s. input magnitude limit ».| input zeropoint limit ».| input blue or red arm
config -1 ks -z S -a

Inputs

= * F star photometry

Blue Red

v v

st es fA-+|  soebuoam Sactrod Sl e [ star spectra
¢ ' | e Spectral templates (various F-type

Select star if bright From F star Use g-r colour to Scale template to (]
enough and catalogue, determine select a spectral g magnitude and warp frO ' ' l P I C kl eS _I_ 9 8
conditions suitable g-r colour template to match star colours
A A

S T ‘ o Colours of spectral templates (g-r)
' ' - e Atmospheric extinction at AAT

v ;
Angr:eeﬁ%c:on input smo_oghing filter . I:I |te r C U rveS fO r TAl PA N
=

Smoothing
extinction/
aao_extinct
ion.tab

Spline

l

Filter

Compute sensitivity Compute sensitivity
curve and smooth via curve and smooth via
Savitzky Golay low-order piecewise fit

| |
Y

4 ) 4 N\
Plot the mean Con}plfter T
L . sensitivity curve for all
sensitivity funciton . .
stars and its variance
(. J |\ J
Yes
\/
Plot the individual
sensitivity functions plot figures plot command
and the variance P
No
\4 \
e X N /
Plot the scatter in the Output sensitivit ]
sensitivity function at —— p sitivity file name —>
curve as fits file -0
three wavelengths
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( Fstarspy ) TAIPAN—F].UXCH].

Processes

L. o Select F stars within magnitude and
zero-point thresholds

® Determine their g-r colours using the

e photometry catalogues

® Select their best match spectral
template using g-r colours

* Warp the spectral template to match
the broadband photometry

® Apply the extinction correction

e Compute the sensitivity curve
(spectrum/warped template)
and smooth it

e Compute and output the mean
sensitivity curve

-
Plot the scatter in the

sensitivity function at

L three wavelengths
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( Fstarspy ) TAIPAN_Fluxcal

>

fstars.
config

input magnitude limit
-1

G A
»| input zeropoint limit »| inputblue or red arm
-z -a

Arm selection

Blue

Red

v

spectra/
blue/*.fits

v
/— - > Select blue arm

spectra/

Select red arm R red/*.fits

Select star |f bright
enough and

conditions suitable

photometr'y/
catalogue.
csv

From F star Use g-r colour to Scale template to
catalogue, determine select a spectral g magnitude and warp
g-r colour template to match star colours
A

SEDs/
/ / g-r.txt / / uk*. fits

correction

input smoothing filter

extlnctlon/
aao_extinct
ion.tab

[ Apply extinction

=

Plot the mean

sensitivity funciton

\J

Plot the individual
sensitivity functions
and the variance

Y

4 \
Plot the scatter in the
sensitivity function at |——»
three wavelengths

Smoothing g
Sav Gol Filter Spline
Compute sensitivity Compute sensitivity
curve and smooth via curve and smooth via
Savitzky Golay low-order piecewise fit
\ 4 * N\
Computer the mean
sensitivity curve for all
stars and its variance
J |\ J
Yes
|
B SR SR
plot figures ] plot command
-p
No
v
e
Output seqsﬂl\_/lty file name iy
curve as fits file -0
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Plots

¢ T[he individual sensitivity functions

and the variance

e [he scatter in the sensitivity function

at three wavelengths
® [he mean sensitivity function
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( Fstarspy ) TAIPAN—F].UXCH].

A

s

fstars.
config

input magnitude limit

e

\/

input zeropoint limit
-z

»| inputblue or red arm
-a

|

>

,@_\
Red

Blue

blue/*.fits

/ spectra/

Select star |f bright From F star Use g-r colour to
enough and catalogue, determine select a spectral
conditions suitable g-r colour template
A A
_____________ l
|

photometr‘y/

catal

Ccsv

v v
spectra/
A= Select blue arm Select red arm = red/* . fits

—

g magnitude and warp

Scale template to ]

to match star colours

ogue.

SEDs/
/ / g-r.txt / / uk*.fits /

correction

ion.

[ Apply extinction

|

Plot the mean
sensitivity funciton

J

\J

-
Plot the i

sensitivity functions
L and the variance J

<
ndividual

Y

three wavelengths

Sav Gol

l

]_, input smoothing filter
-f —l
extlnctlon/
aao_extinct
tab

Smoothing
Filter

Compute sensitivity Compute sensitivity
curve and smooth via curve and smooth via

low-order piecewise fit

Savitzky Golay

Spline

e

Yes

No

y

G —

( \
Computer the mean
sensitivity curve for all
L stars and its variance
J

/—L’
plot command
-p

4 \
Plot the scatter in the Output sensitivit
sensitivity function at ——>| P ISitivity
curve as fits file
(. J/
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Plots

The individual sensitivity functions
and the variance

The scatter in the sensitivity function
at three wavelengths

The mean sensitivity function
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( Fstarspy ) TAIPAN—F].UXCH].

A
]

>

fstars.
config

input magnitude limit

e

\/

input zeropoint limit
-z

»| inputblue or red arm
-a

|

>

,@_\
Red

Blue

v v
spectra/ spectra/
blue/*.fits e 20000 Select red arm s red/*.fits

enough and

Select star |f bright
conditions suitable

From F star

catalogue, determine
g-r colour

Use g-r colour to
select a spectral
template
A

—

g magnitude and warp

Scale template to ]

to match star colours

photometr‘y/
SEDs/
catalogue. / / g-r.txt / / uk* . Fits /
csv

correction

[ Apply extinction

extlnctlon/
aao_extinct
ion.tab

Plot the mean
sensitivity funciton
|

J

\J

' A
Plot the individual

sensitivity functions

L and the variance J

Y

4 \
Plot the scatter in the
sensitivity function at ——>|
L three wavelengths
J

Sav Gol

l

]_, input smoothing filter
-f —l

Smoothing
Filter

Compute sensitivity Compute sensitivity
curve and smooth via curve and smooth via

low-order piecewise fit

Savitzky Golay

Spline

e

Yes

No

y

G —

( \
Computer the mean
sensitivity curve for all
L stars and its variance
J

/—L’
plot command
-p

Output sensitivity
curve as fits file
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Plots

The individual sensitivity functions
and the variance
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at three wavelengths
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( Fstarspy ) TAIPAN_Fluxcal

A
]

s

fstars.
config

L

/

e

input magnitude limit
-1

\/

input zeropoint limit
-z

»| inputblue or red arm
-a

|

Blue

Red

v

spectra/

v
/ blue/*.fits /— - ->[ Select blue arm ] [ Select red arm ]< = -/ red/*.fits

spectra/

enough and

Select star |f bright
conditions suitable

From F star

catalogue, determine
g-r colour

Use g-r colour to
select a spectral
template

photometr‘y/
catalogue. g-r.txt
csv

SEDs/
uk*.fits

correction

Sav Gol

[ Apply extinction

]_, input smoothing filter
-f —l

Smoothing
Filter

extlnctlon/
aao_extinct l
ion.tab
[ Compute sensitivity

Spline

l

ompute sensitivity
rve and smooth via

C
curve and smooth via cu i
i low-order piecewise fit

Savitzky Golay

Plot the mean
sensitivity funciton
|

e

J

\J

Yes

sensitivity functions

' \
Plot the individual

and the variance
(. J

G —

Y

( \
Computer the mean
sensitivity curve for all

L stars and its variance
J

—/l/’
plot command
-p

y

P
Plot the scatter in the

sensitivity function at

L three wavelengths

Output sensitivity

R

file name

=

curve as fits file
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Scale template to
g magnitude and warp
to match star colours

Plots

The individual sensitivity functions
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at three wavelengths
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( Fstarspy ) TAIPAN—F].UXCH].

LI
| Plots
Bd ¢ The individual sensitivity functions
/ receral /»[ Seectbie am ] [ et rodam ]. / specera/ / and the variance
|

enough and

Select star |f bright
conditions suitable

5

photometr‘y/
catalogue.
csv

The scatter in the sensitivity function

g magnitude and warp

—

Scale template to ]

to match star colours

at three wavelengths

From F star Use g-r colour to
catalogue, determine select a spectral
g-r colour template
SEDs/
/ / g-r.txt / / uk*.fits /

The mean sensitivity function

1.8 | T 1 T T T

correction

extlnctlon/
aao_extinct
ion.tab

[ Apply extinction

/

Plot the mean
sensitivity funciton
|

J

\J

sensitivity functions

' \
Plot the individual

and the variance
| J

Y

Sav Gol

l

]_, input smoothing filter
-f —l

Smoothing
Filter

Spline

Savitzky Golay filtered
16} |

14} ]

T

F . :

[ Compute sensitivity

Compute sensitivity
curve and smooth via curve and smooth via

Savitzky Golay

low-order piecewise fit

e
o
T

e

Yes

<

No

y

4 \
Computer the mean
sensitivity curve for all
L stars and its variance
J

——’l/’
plot command
-p

sensitivity function at

4 N\
Plot the scatter in the

three wavelengths
S/

=

Output sensitivity
curve as fits file

=
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( Fstarspy ) TAIPAN—F].UXCH].

>

e
-Fstar.s. input magnitude limit ».| input zeropoint limit ».| input blue or red arm
config -1 ks -z S -a
Arm selection
Blue Red
spectra/ Sel | spectra/
blue/*.fits - ] elect blue arm Select red arm Pt Tl s

h and

conditions suitable

Select star |f bright
enoug

Scale template to
g magnitude and warp
to match star colours

photometr‘y/
catalogue.
csv

From F star Use g-r colour to
catalogue, determine select a spectral
g-r colour template
A A
1 |
““““““““ 1 1
| ]
SEDs/
/ / g-r.txt / / uk*. fits

Apply extinction

input smoothing filter

extlnctlon/
aao_extinct

ion.

[ correction

tab

Compute sensitivity
curve and smooth via

Plot the mean
sensitivity funciton

A

4

Plot the individual
sensitivity functions
and the variance

A

4

Smoothing

— Spline

l

Filter

Compute sensitivity
curve and smooth via

4 \
Plot the scatter in the
sensitivity function at
three wavelengths

Savitzky Golay low-order piecewise fit
‘ SRR
Computer the mean
sensitivity curve for all
stars and its variance
J |\ J
Yes
B A, S
plot figures plot command
-p
No
v
e
IRy Output sensitivity file name iy
curve as fits file -0
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Golay smoothing algorithm

e (Concerns over too many high order
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( Fstarspy ) TAI
Vi

i

fstars. /

config

PAN-FluxCal

e
input magnitude limit »| input zeropoint limit »| inputblue or red arm
-1 -z -a

|

Blue Red
v v
spectra/ spectra/
blue/*.fits Shi=ie] Select blue arm Select red arm - red/*. fits

.

y

Select star if bright
enough and

)

From F star
catalogue, determine
g-r colour

Use g-r colour to
select a spectral

Scale template to
g magnitude and warp
to match star colours

conditions suitable template
A A
| |
o P R S AT T SR 1 1
] | ]
photometry/
catalogue. g-r.txt ukS*ED-;i/ts
csv '
Apply extinction input smoothing filter
correction -f
A
| Smoothing s
1 Sav Gol Filter Spline
extinction/
aao_extinct
ion.tab
Compute sensitivity Compute sensitivity
curve and smooth via curve and smooth via
Savitzky Golay low-order piecewise fit
4 ™ ' c {h ™
Plot the mean Z on.l'pL'Jter e mean
sensitivity funciton < sensitivity curve for all
| stars and its variance
| J |\ J

' N\
Plot the individual
sensitivity functions

L and the variance

No

\/ v

plot figures plot command
-p

y
—

4 \
Plot the scatter in the
sensitivity function at ——>|

three wavelengths
(. J/

Output sensitivity
curve as fits file

.
-0
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Smoothing Filter

¢ QOriginally written using a Savitzky-
Golay smoothing algorithm
e (Concerns over too many high order

wiggles

Sav Gol

:

Smoothing

Filter Spiifie

Compute sensitivity
curve and smooth via
Savitzky Golay

Compute sensitivity
curve and smooth via
low-order piecewise fit

v

Computer the mean
sensitivity curve for all
stars and its variance
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SPLINE INTERPOLATION
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SAVITZKY—GOLAY vs. SPLINE INTERPOLATION
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SAVITZKY-GOLAY
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SPLINE INTERPOLATION
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GITHUB REPOSITORY

https://github.com/mjcowley/TAIPAN-FluxCal

mjcowley / TAIPAN-FluxCal Pprivate @®uUnwatchv 2  &Star 0  ¥Fork 0

<> Code Issues 0 Pull requests 0 Wiki Pulse Graphs Settings

Python program to compute sensitivity functions for Taipan — Edit

33 commits 2 branches 0 releases 1 contributor

h: master v New pull request Create new file Upload files Find file ‘ |

i mjcowley Plot Correction Latest commit 29feb51 9 minutes ago
SEDs
extinction
filters
photometry
spectra
[E README.md
[E fstars.config
B fstars.py

B g-rtxt

README.md

. The Taipan

Galaxy Survey

Python program to compute sensitivity functions for TAIPAN .

Directories and files

spectra/blue/ - spectra of F stars in the blue arm extracted from the files that 2dfdr produces (.fits)
spectra/red/ - spectra of F stars in the red arm extracted from the files that 2dfdr produces (.fits)
SEDs/ - seven synthetic SEDs for F stars

filters/ - filters curves

photometry/ - photometry of F stars to determine g-r colours (.csv)

extinction/aao_extinction.tab - file with atomospheric extinction at the AAT

*
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https://github.com/mjcowley/TAIPAN-FluxCal

