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Hi Shashi,

That's close but not quite... let me suggest a few changes in the

wording and the order, given that some tasks are done during the daytime
(ie before observing)

***DURING DAYLIGHT***

1. Take a number of dark frames with short (few seconds) exposures.

2. Make a master bad pixel mask by averaging the frames in 1.
3. Take a set of darks with long exposure times, preferably as long (if not

longer) than the scienc~ images you plan to take later on.
4. Make a master dark from these longer. exposure time darks. If no
discernible dark current is seen, do not use in later steps.
5. Take a number of dome and sky flat fields. Exposure time should be

changed to ensure good SIN. For sky flats, turn tracking off and dither the
telescope between images.
6. Apply the mask from (2) to the the flat field images.
7. Average these together to make master flats. Rescale the flats so that
the mean value is 1.

*** DURING NIGHT TIME***

8. Take science images.

*** BACK IN THE OFFICE***

9. Subtract master dark from science images, if warranted.

10. Multiply the science images by the master bad pixel mask.
11. Divide science images by master flat.
12. Perform first-pass sky subtraction on each dithered frame.
13. Detect stars on each sky-subtracted frame to make first-pass

14. Redo sky subtraction using masks from (13)
15. Perform preliminary photometry to derive transformations.
16. Register frames and create median image. Derive improved mask
out stars.

17. Redo sky subtraction with final star mask.
18. Redo median image.

19. Do photometry on final median image.
20. Write paper ;)

star mask.

to block

https://rocky.oswego.edulsqmail/src/read_body.php?mailbox=INBOX&passed_id=486&st... 6/13/2006



SquirrelMail Page 2 of2

> Lucas, how does this sound for the basics of IR data reduction?
> Shashi

> Original Message ----------------------------
> Subject: CCD
> From: kanbur@Osweqo.EDU
> Date: Wed, May 23, 2007 9:25 am
> To: cnqeow@astro.uiuc.edu
> --------------------------------------------------------------------------
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
> How does this sound?
>
>

Heres my understanding of CCD data reduction:

1. Take a number of bias frames: short exposures with the shutter closed.
2. Take a number of flat fields with an exposure time identical to the
bias frames.

3. Make a master dark by averaging the frames in 1.
4. Subtract this from the flat field images.
5. Average these together to make a master flat.
6. Take a science images with a longer exposure time.
7. Take a dark with the same exposure time as the science images.
8. Make a master dark from these longer exposure time darks.
9. Subtract this master dark from science images.
10. Divide sciene images by master flat.
11. Now, register frames, detect stars on each dithered frame, stack
frames on top of each other taking account of dithering, derive mask to
block out stars, rederive an improved flat and iterate from 4.
12. Then do photo emtry.
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Hi Shashi, ask all the questions you want. I may do the same regarding
template light curves ;)

Cheers,

--Lucas

» 2. Make a master bad pixel mask by averaging the frames in 1.

> Is this the stuff you did with imhist and setting some pixels to zero and
> some to 1 in the mask. fits and then mulitplying all the images by
> mask. fits?

Yes, that is correct

» 3. Take a set of darks with long exposure times, preferably as long (if
» not longer) than the science images you plan to take later on.

> Does our data have these longer exposure darks? It has the 20s exposure
> darks but...

Our data probably does not have it. Ideally you want 1-second darks for the

masks and longer darks for the data. In the latter, you want some with the
same exposure time and number of co-adds as your data, and some that are
much longer to get a better handle on the dark current.

» 4. t"Iake a master dark from these longer exposure time darks.
» discernible dark current is seen, do not use in later steps.

If no

> What would be a measure of discernable dark current in the master dark. fits?

That which, if subtracted from the data, reduces an otherwise existing
shift in the mean value of the histogram (and perhaps even reduce the
width, if dark current is strong in some areas but weak in others) without
adding to the error. Obviously, it means that you have to take a very large
number of darks to correct for the effect if it's small.

» 12. Perform first-pass sky subtraction on each dithered frame.

> How is this done - just subtract the sky flats from the science images?

You run xslm on the data after flat-fielding. At this point there are no

https://rocky.oswego.edu/sqmail/src/read_body.php?mailbox=INBOX&passed_id=488&st... 6/1312006



SquirrelMail Page 2 of2

star masks, so tell xslm to compute the sky from a large number of frames

and just throwaway several pixels on the high side.

» 13. Detect stars on each sky-subtracted frame to make first-pass star
» mask.

> Is this with mkmask?

Yes. It creates the *_obm.pl files that you feed to xslm for the second
iteration in #14.

pownload this as a file
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Hi Shashi,

That's a weird error. First of all, why is it trying to write a ".pix"
file? Do you have your IRAF properly configured to write only FITS files?
Add these two lines to your "login.cl" file:

set
set

imtype
imextn

= "fxf"
= "oif:imh fxf:fits,fit plf:pl qpf:qp stf:hhh,??h"

Next, make sure that in your "imcornbine" parameters, the lowest and
highest allowed pixels (lthreshold/hthreshold) are not rejecting all data,
and that the sum of "nlow", "nhigh" and "nkeep" is less or equal than the
number of frames being combined.

There should always be some kind of K-band flat, either dome or sky. If
not, leave this night alone and we'll worry about it later.

I'm off to Europe in 30 minu~es and may not be able to answer messages
for a few days. Feel free to send them anyway, just don't expect an
immediate answer.

Cheers,

--Lucas
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Hi Shashi,

In my notes, I meant that in a properly-designed observing run, you
would have I-second darks (to flag bad pixels) and longer-exposure darks,
to correct for dark current (if any actually exists). Once again, this is

not a problem for CPAPIR data. The 20-s darks will do.

Likewise, one would like to have both dome and sky flats in J & H, as

well as sky flats in K. In the case of J & H, one would like to take the
ratio of the dome and sky flats to make sure they're consistent with each

other. You can pick either if they're both a good match to the data. If

they're equally good at flat-fielding the data, I usually go for the one
with better statistics (ie, higher mean values in the individual frames).

If there's no flats whatsoever in K, this is rather unfortunate. One can

still create one by using all K-band science images, as follows: (1) make a
list of all K-band images; (2) create a flat by running imcombine with

scale=mode, reject=minmax, nlow=2 nhigh=[0.25*N] (ie, throwaway the
highest 25% of the rank-ordered data, to ensure no stars remain); (3)
flatten the K-band images; (4) run xslm; (5) run makemask to flag stars in
the frames; (6) iterate back to [2], now adding the mask information to

reject the stars and setting nhigh=2; (7) save the flats created in each
step and ratio them as you iterate, stopping the iteration when there's no
noticeable improvement. After the first iteration, you may want to
eliminate from the input list those frames that are just too saturated with
stars. It will probably take at least two iterations to converge on a

usable K skyflat. Once you're done, ratio the flat to those from
neighboring nights and they should look fairly similar, except for the
movement of dust spots around the focal plane.

Cheers,

--Lucas
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