COSMOS Observing

This page gives basic information on COSMOS observing strategies. The information covered in this
observing guide are:

(1) Detector Orientation on the Sky

(2) Tilt of the Spectrum on the Detector

(3) Focusing the Camera Optics

(4) Daytime Calibrations

(5) Telescope Zero-Point

(6) Telescope Focus

(7) Object Acquisition Scripts

(8) Offset Calculation Scripts in IRAF

Detector Orientation:

COSMOS is mounted in the Cassegrain cage at the Blanco 4-m telescpe such that the slit position angle is
the Cassegrain rotator angle. The figure below shows the position of the slit for some common rotator
angles. Please note that the rotator angle for COSMOS excludes the range from 88-92 deg due to a
physical limit of the rotator mechanism.
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If the observer has made finding charts where East is left and North is up, one can orientate the ds9 viewer
so that East is left and North is up by clicking on the "Zoom" menu button and selecting the "Pan Zoom
Rotate Parameters" button. In the field for "Rotate", put 270 + Rotator Angle. So, if the rotator angle is
270 degrees, the angle that you should enter in the "Pan Zoom Rotate Parameters" field for "Rotate" is 270
+ 270 = 540.

Spectrum Tilt:

With COSMOS, we acquire the object on the slit by taking a series of field images and slit images. When a
direct image of the field and slit show that the desired object is centered in the slit, we move the grisms and
slit into the beam to take a spectrum. The COSMOS grisms are tilted with respect to the beam such that the
spectrum is offset in x-pixel values from the location of the object in direct imaging mode and that
spectrum is tilted as shown in the figure below.

From our tests on the sky, one can position an object on the slit at the coordinates of x-object and y-object
where y-object is the center of the slit. With the tilt of the grisms, the position of the spectrum is offset and
tilted with respect to the object in the acquisition image. For example with COSMOS, we can acquire an
object (point-source) on the slit at an x-pixel value of 900 at the parallactic angle. Using the blue grism and
center slit, we find that the spectrum of the object is displaced in x-pixels: ~50 pixels (blue-end), ~60 pixels
(center), and ~70 pixels (red-end). Using the red grism and center slit, we find that the spectrum of the
object is displaced in x-pixels: ~20 pixels in the blue-end, center, and red-end of the spectrum. If an
observer desires to keep the spectrum of their source in the same amplifier for each grism and use both
grisms for their observations, it is recommended that the object is positioned near x-pixel=1024+/-125 in



imaging mode so that the resulting spectrum falls completely on amp1 (1024pix - 125pix) or amp2
(1024pix + 125pix). This should provide sufficient sky on either side of the object spectum in the same
amplifier. The shifts calculated above are for data obtained with the object acquisition in "2k x 2k" mode
and the spectrum taken in "2k x 4k" (Full Frame) mode. Observers using the "320 x 4k" spectroscopic
readout mode should note that there are only 160 x-pixels in each amplifier and need to position the target
accordingly in imaging mode if they want the entire spectrum to be on one amplifier.
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Camera Optics Focus:

This step should be done for each grating and slit combination that the observers plan on using during the
night. The observers should note one of the two "Optical Bench" temperatures that are given in the
C/KOSMOS Observing Monitor window. As discussed in Section 5.5 of the C/KOSMOS Instrument
Manual, the camera focus has a temperature dependence of -10 micron/deg. Focus shifts of ~25 microns
will start to affect image quality. It is recommended that you re-check the camera focus if the bench
tempertaure changes by much more than 2 deg. In short, if the bench teperature increases by 2 deg, the
camera focus should be decreased by 20 microns. If the bench temperature decreases by 2 deg, the camera
focus should be increased by 20 microns.

One of the first tasks in the daily setup of COSMOS is to focus the internal camera optics. The observer
will need to ask the Telescope Operator to put the comparison lamp mirror into the "IN" or "ISPI" position
and to turn on one of the wavelength calibration lamps (e.g., HgAr, HgNe, or Hollow Cathode

[CuHeAr]). The observer will then need to use the NGUI "NOAO KOSMOS Spectrograph - Mayall 4m
Telescope" script tool to write a script for "Camera Spectral Focus".
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This will open a script editing window for "CAMSFOCUS". The observer should then select the filter,
disperser, slit, and source options in the new window. The observer should also select the "Spectra Focus
Start", "Camera Focus Step", and "Camera Focus Iterations" values as shown in the following image:
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for the open filter, blue (b2k) disperser, 3 pixel (0.9") center slit with the HgAr lamp, starting at a camera
focus value of 1600 with 9 increments of 50. Once these spectra are taken one needs to run
IRAF.MSCRED.CCDPROC on the images so they are overscanned-corrected, trimmed, and merged. One
can then use the IRAF task IRAF.OBSUTIL.SPECFOCUS to determine the best COSMOS camera focus
value as seen below:

SAOIma

Inage Reduction and Analysis Facility Flle Edit

v
| v
0 |mge| 0000
1 [ swt | vew. || wmne [| 6 [ zoon || sca || cor | repon [ wis [ vew |

losfile) Logfile - | + | wfit | z00m1m | z00m1/4 | zoom172 | z00m1 | z00m2 | ze0m4 | zoom8

irafterm

This gives a best focus value of 1856. One should then display the image closest to the determined focus
value and use IRAF.IMEXAM to determine the FWHM of the spectral lines from the blue end to the red
end on the spectrum. Look at the spectra on either side of the image with the best determined focus

using IRAF.IMEXAM to look for the camera focus value that best represents the FWHM of the slit in the
blue, center, and red end of the spectra. As seen in the example below, the spectrum with the camera focus
value closest to the best focus determined by IRAF.OBSUTIL.SPECFOCUS has spectral lines with a
FWHM of ~3.8pix at the blue end of the spectrum and with a FWHM of ~2.7 at the red end of the
spectrum.
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In order to determine the best focus for the entire spectral range, we can use
IRAF.OBSUTIL.SPECFOCUS but we change the number of dispersion samples to three (ndisp = 3). After
SPECFOCUS has started, one can press the "s" key to obtain plots like the following:
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We can see for the spectrum with a camera focus of 1800, that the FWHM of the spectral lines are 3.9, 2.8,
and 2.8 pixels at the blue, central, and red regions of the spectrum, respectively. For a camera focus of
1850, the FWHM of the spectral lines are 3.4, 2.8, and 2.6 pixels from blue to red. For a camera focus of
1900, the FWHM of the spectral lines are 3.0, 3.1, and 2.8 from the blue end to the red end of the
spectrum. For a camera focus of 1950, the FWHM of the spectral lines are 2.9, 3.6, and 3.2 pixels from
blue to red. You can use diagnostic plots like this to determine the best camera focus to achieve your
science goals.

Daytime Calibrations:

After the camera focus has been determined for each of the observer's grating and slit configurations, the
observer and telescope operator should begin daytime calibrations for Dome Flats and Bias
Frames. Calibration lamp exposure times and intensities for the 3 pixel (0.9") slits are given here.

Telescope Zero-Point:

During twilight, once the telescope operators have everything ready, one of the first tasks the observer will
need to perform is the Telescope Zero-Point calculation. During this procedure, the telescope operator will
point the telescope at a "bright" star. For the purposes of C/KOSMOS, we recommend using a
spectrophotometric standard where 10 < Vmag < 14. To do this, the observer should select the "S1it/MOS
Acquisition" button in the NGUI window as shown below.
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File Options Help
inguiShowFilter: DES_g \ DES_g \ DES_g + open N1 \6 \
cDESg
nguiShowFilter: DES_r \ DES_r \ DES_r + open \2 \6 ki
cDEST
inguiShowFilter: DES_i \ DES_i \ DES_i + open N3 \6 \
cDESi
nguisShowFilter: DES_z \ DES_z \ DES_z + open N4 \6 \
cDESZ
inguiShowFilter: OpenS \ OpenS \ open + open A5 \6 \
ope:
nguishowFilter: Open \ Open \ open + open N6 \6 ki
open
nquiShovLamp: DomeFlat \ DomeFlat  \ Dome Flat Lamp N \ kdfL
nquiShovLanp: Quartz Quartz \ Quartz Dimner \a \ kuartz
inquiShovLamp : Hgar \ Hgar \ Hghr Penray \b \ kHgar
nquiShovLanp : Halle \ HgNe \ Hglle Penray \e \ kigle
nqui Shovl CuHeAr \_CuHeAr \ CulieAr Hollow Cathode nd \ KCuHeAr
nquiShowSLlit: 3pxB \ 3pxB \ 3 pixel blue 0.9 asec N1 \ 3pxB
nquiShowSlit: 3pxe \ 3pxe \ 3 pixel center 0.0 asec \ 2 \ 3pxC
nquiShowSlit: 3pxR \ 3R \ 3 pixel red 0.9 asec \3 \ 3pxR
it: 10pxC \ 10pxec \ 10 pixel center 3.0 asec \ 4 \ 10pxC
inguisShowSlit: PH \ PH \ Pinholes 1Smicron \S PH
nquiShowSlit: Open \ Open \ open \E \ open |
Detector: * ey [~ Lene |
Zero Telescope Arc | Spectra | I
Dark Telescope Focus | Spectra Il
Sky-Twilight Flat Camera Spectra Focus |
Dome Flat slit / MOS Acquisition ]
Telescope Flat Image ‘ I
EXIT [
NGUI v20140811 (¢) 2006-2014 AURA Inc., Contact: Philip N. Daly (pnd@noao.edu)

Edit the "Slit/Mos Acquisition" SCRIPT CONFIGURATION window with the relevant details as shown
below:
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Script Name: ZEROPOINT
Object Name: Zero Point

Filter - normally "Open"

Slit - "Blue", "Center", or "Red"
Integration Time: 0.3 sec

ROI Area: 2k x 2k

In this example, we choose the 3 pixel Center slit (3pxC) as shown below.

Go to the "exec" directory as observer at cosmos-4m and run the script ZEROPOINT .sh as:

exec> ./ZEROPOINT .sh

This script will take a 0.3 second exposure of the 3 pixel (0.9") center slit and a 0.3 second image of the
central 2k x 2k pixels of the field in that order. Once the images are taken, you can use one of the provided
IRAF offset scripts, either kosmos_offset.cl or koffset3.cl, to position the star used for the zero-point at the
desired slit position. Tell the telescope operator the desired offset and execute the acquisition script again
to verify that the object is at the desired positionon the slit. See the "Offset Calculation" section of this
guide for more details on how to execute the IRAF offset scripts. Repeat this step as necessary. In general,
you should only need to perform one or two zero-point offsets to get the object close to the desired slit

position.




Telescope Focus:

The telescope focus should also be performed during twilight. To do this, select the Telescope Focus
button in the NGUI window as shown below.
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File Options Help
nquiShowFilter: DES_g  \ DES.g  \ DES_g + open N1 \E \
cDESg
inquiShowFilter: DES_r  \ DES_r \ DES_r + open 2 N6 \
cDEST
nquishowFilter: DES_i  \DES.i  \ DES.i + open \3 N6 \
cDES1
inquiShowFilter: DES_z  \ DES_z \ DES_z + open N4 N6 \
cDESz
nquishowFilter: OpenS  \ OpenS  \ open + open \5 \6 \
opens
nguiShowFilter: Open  \ Open  \ open + open \6 3 \
open
nquiShovLamp: DomeFlat \ DomeFlat  \ Dome Flat Lamp Nx o \ kdfl
nquiShowLamp: Quartz \ Quartz \ Quartz Dimmer \a \ kQuartz
inquiShowLanp : Hghr \ Hgar \ HgAr Penray \b kHghr
nguiShowLamp: Hgle \ Hglle \ HglNe Penray \e \ kHglle
nquiShovLanp: CuHeAr \_CuHeAr \ CuHeAr Hollow Cathode Nd o\ kouHeAr
nquishowSlit: 3pxB \ 3pxB \ 3 pixel hlue 0.9 asec A1 \ 3pxB
nquiShowSLit: 3pxC \ 3pxe \ 3 pixel center 0.9 asec \ 2 \ 3pxC
nguiShowSlit: 3pxR \ 3pxR \ 3 pixel red 0.9 asec \3 \ 3pxR
nquiShowslit: 10pxs \ 10pxe \ 10 pixel center 3.0 asec \ 4 \ 10pxe
nguiShowslit: PH \ PH \ Pinholes 1Smicron A S PH
nquiShowSlit: Open \ Open \ open \E6 \ open
4
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EXIT |
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Edit the "TelFocus" SCRIPT CONFIGURATION window with the details shown below.
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Since COSMOS has been commissioned, we have found that the telescope focus value has been close
13000 microns +/- 500 microns. Choose a "Telescope Focus Start" value, change the "Telescope Focus
Step" value to "100", and select the "Telescope Focus Iterations" value to be "7" or "9". If you perform the
telescope focus at the same position as you performed the telescope zero-point using one of the
spectrophotometric standard stars, you will want to choose an exposure time of at least 1 second so you can
accurately sample the seeing. After you have clicked on "OK", the TELFOCUS .sh script will be written to
the "exec" directory. COSMOS observers at the Blanco 4-m will then need to edit the TELFOCUS .sh
script to add a "sleep 10" command after each change of the telescope focus. To do this, search for the
string "ntcs_focus". You should see commands in the TELFOCUS .sh file that look like:

ditscmd ntcs ntes_focus Argument1="12900"
checkReturnValue $? ntcs ntes_focus "12900"

add the "sleep 10" command after the lines containing "checkReturnValue $? ntcs ntcs_focus "xxxxx" so
that the lines look like the following:



ditscmd ntcs ntes_focus Argument1="12900"
checkReturnValue $? ntcs ntes_focus "12900"
sleep 10

An example of this can be found in the PERMSCRIPTS directory and has a filename of
'TELFOCUS_EXAMPLE sh". We need to put the "sleep 10" command into the TELFOCUS .sh script
because we have changed the gears that move the Blanco secondary mirror. The "sleep 10" command is
used to make sure that the secondary is in position before the exposure is started.

After the "TELFOCUS sh" script has been edited, you will want to change the telescope focus so that it is a
few hundred microns below the starting value in the script. That is, if the "TELFOCUS .sh" script has a
"Telescope Focus Start (micron)" of 12900, ask the telescope operator to change the telescope focus to
12500. The ask the telescope operator to change the telescope focus to your start value. This is done to
eliminate backlash in the telescope focus mechanism. You are now ready to run the "TELFOCUS .sh"
script.

exec> TELFOCUS .sh

After the script is completed, you will need to run IRAF.MSCRED.CCDPROC on image so that the
amplifiers are merged. Afterwards, you will want to edit the parameters of
IRAF.OBSUTIL.STARFOCUS. With starfocus, you can display the image and mark stars to measure their
FWHM and ellipticity as a function of telescope focus value. An example of the starfocus parameter file is
shown below.

xgterm -8 [0
Image Reduction and Analysis Facility
PACKAGE = obsutil
TASK = starfocus
images =l nl,28666.fits List of images
(focus = 1x1) Focus values
(fstep = 100) Focus step
(nexposu= 7) Number of exposures
(step = 30) Step in pixels
(directi= +line) Step direction
(gap = end) Double step gap
(coords = markl) Object coordinates
(wes = logical) Coordinate system
(display= yes) Display images?
(frame = 1) Display frame to use
(level = 0,5) Measurement level (fraction or percent)
(size = FUHM) Size to display
(beta = INDEF) Hoffat beta parameter
(scale = 0,292) Pixel scale
(radius = 5.) Measurement radius (pixels)
(sbuffer= 5.) Sky buffer (pixels)
(swidth = 5,) Sky width (pixels)
(saturat= INDEF) Saturation level
(ignore_= no) Ignore objects with saturated pixels?
(iterati= 2) Number of radius adjustment iterations
(xcenter= INDEF) ¥ field center (pixels)
(ycenter= INDEF) ¥ field center (pixels)
(logfile= logfile) Logfile
(imagecu= ) Image cursor input
(graphcu= ) Graphics cursor input
(mode = ql)
R for HELP

Once starfocus has been run, you should see an irafterm window displaying information about the best
computed telescope focus value by using the "f" key as seen below.
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In the example above, starfocus has determined that the best telescope focus value is 22 microns above the

initial telescope focus value. You can also check the FWHM and ellipticity of individual stars using
imexam.

Note: Sometimes IRAF will send an error message stating that the starfocus task has no param file. To
load the param file, type "bye" on the command line to exit MSCRED and then type "epar
starfocus". Make sure to load MSCRED after this so you can continue to ccdproc data.

Object Acquisition Scripts:

In practice with COSMOS, one creates the acquisition scripts using the "Slit/ MOS Acquisition" button in
the NGUI window.
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File Options Help
openS Al
nquiShowFilter: Open  \ Open  \ open + open \6 \E \
open
nquiShovwLamp: DomeFlat \ DomeFlat  \ Dome Flat Lamp Nx o \kdfl
nquiShowLamp: Quartz \ Quartz \ Quartz Dimmer \a \ kQuartz
inquiShowLanp : Hghr \ Hgar \ Hghr Penray \hb \ kHghr
inguiShowLanp : Hgle \ HgNe \ Hgle Penray e \ kHgle
nquiShovLanp : CuHeAr \_CuHeAr \ Cultear Hollow Cathode Nd O\ kbuHehr
nquiShowSlit: 3pxE \ 3pxB \ 3 pixel blue 0.9 asec N1 \ 3pxB
nquiShowSlit: 3pxC \ 3pxe \ 3 pixel center 0.9 asec \ 2 \ 3pxC
nguiShowSlit: 3pxR \ 3pxR \ 3 pixel red 0.9 asec N3 3pxR
nquiShowSlit: 10pxC \ 10pxC \ 10 pixel center 3.0 asec \ 4 \ 10pxt
nguiShowSlit: PH \ PH \ Pinholes 1Smicron A5 PH
inquiShowsSlit: Open \ 0 \ op \ open

pen en N6
nguiSetExecOpen <INFD>: opened file /home/observer/exec/TELFOCUS. sh
nguiSetFocusths <TELFOCUS>: Writing cbservation 1/1 as 1/7 with DPOS=init, TYPE=OBJECT
nguiSetFocusths <TELFOCUS>: Writing chservation 1/1 as 2/7 with DPOS=init, TYPE=OBJECT
nguiSetFocustbs <TELFOCUS>: Writing chservation 1/1 as 3/7 with DPOS=init, TYPE=OBJECT
nguiSetFocuslbs <TELFOCUS>: Writing ohservation 1/1 as 4/7 with DP0S=init, TYPE=DBJECT
nguiSetFocusths <TELFOCUS>: Writing cbservation 1/1 as 5/7 with DP0S=init, TYPE=OBJECT
nguiSetFocusths <TELFOCUS>: Writing chservation 1/1 as 6/7 with DPOS=init, TYPE=OBJECT
nguiSetFocustbs <TELFOCUS>: Writing chservation 1/1 as 7/7 with DPOS=init, TYPE=DBJECT
nguiSetExecClose <INFO>: wrote script /home/ohserver/exec/TELFOCUS. sh

4
Detector: * e2v ~ LBNL

Zero Telescope Arc | Spectra |

Dark Telescope Focus | Spectra |l
Sky-Twilight Flat Camera Spectra Focus |
Dome Flat slit/ MOS Acquisition |

Telescope Flat Image
EXIT
NGUI 20140611 (c) 2006-2014 AURA Inc., Contact: Philjp N. Daly (pno@noan.edu)




This will open a SLITACQ.sh script configuration window as shown below. The SLITACQ .sh script
generator will write a single script that takes two exposures: (1) one of the slit and (2) one of the field. The

exposure parameters, e.g., filter, integration time, and ROI area, will be the same for the slit and field
images.

SLITACQ o O
SCRIPT CONFIGURATION
Object Name: Acq Script Name: Jaca
OBSERVATION CONFIGURATION
Ater: |\, G395 GG4ss|[v ccaes||v 0as30|+ 0Gs70|[v DES_g|[v DES_r|+ DEs_i|\ DEs_z|[\ Opens|+ open|
Disperser: [» [~ ~ [l v = |
Slit: ‘v 3pxB + 3pxC ~ 3pxR ~ 10pxC ~ PH ~ Open
siit 2: ‘V kS ~ ~ ~ >
surce; [v = I~ [~ [~
TORRENT CONFIGURATION
NumObs: E intﬁme(s):l“_‘ Binning: ‘0 1x1 HV 242 HV 2%1 ‘ Gain: ‘A HV ‘
RolArea:[\ 3204k | ® 2kx2k  |[v 1kx1k  |[v Redikxik || Blueikxik | FullFrame |
OK | Help | Cancel |

After the script is executed, two sequentially numbered FITS files will be written to the current data
directory. The FITS file with the lower sequence number is the slit image. The provided offset calculation
scripts require that the desired position on the slit is known before the current position of the target. The

most commonly used offset calculation scripts are: kosmos_offset, koffset1, koffset3, and koffset4 which
will be described in detail below.

In some cases, it may be desired by the observer to have separate scripts to perform the acquisition
sequence. It may be that the sky is very bright such as during observations close to full Moon or that the
object is very faint. Therefore, you may want a shorter integration time for the slit image than for the target
image. The observer may also have a very bright target and a dark sky. In this case, the observer may want
a longer integration time for the slit than for the image. This can be done if one creates separate scripts for
the slit image and the field image. In the case that the observer desires different exposure times for the slit
image and field image, we need to create two scripts. The only conditions are that the script that takes an

image of the slit is able to move the slit into the optical path. The easiest way to do this is to use the NGUI
window to create a "Telescope Flat" script.
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File Options Help
openS Ay
nquiShowFilter: Open \Open  \ open + open \6 \ 6 \
open
nquiShovLamp: DomeFlat \ DomeFlat  \ Dome Flat Lamp \x \ kdfl
nquiShovLamp: Quartz \ Quartz \ Quartz Dimmer Na O\ kiuartz
nquiShovLanp: Hgar \ Hgar HgAr Penray \h \ kigar
nquiShovLanp: Hale \ HgNe \ Hgle Penray \e \ kiglle
nquiShovLanp: CuHeAr \_CubeAr \ CulleAr Hollow Cathode \d \ kCuHeAr
nquiShowSlit: 3pxB \ 3pxB \ 3 pixel blue 0.9 asec N1 \ 3pxB
nquiShowSlit: 3pxC \ 3pxC \ 3 pixel center 0.9 asec \ 2 \ 3pxC
nquishowslit: 3pxR 3pxR \ 3 pixel red 0.9 asec A3 \ 3pxR
nquiShowslit: 10pxC \ 10pxC \ 10 pixel center 3.0 asec \ 4 \ 10pxc
nquisShowslit: PH PH \ Pinholes 1Smicron A5 PH
nquiShowSlit: Open \ Open \ open N6 \ open
nquiSetExecOpen <INFO>: opened file /home/observer/exec/TELFOCUS. sh
nquiSetFocusObs <TELFOCUS>: Vriting observation 1/1 as 1/7 with DPOS=init, TYPE=0BJECT
nquiSetFocusobs <TELFOCUS>: Vriting observation 1/1 as 2/7 with DP0S=init, TYPE=OBJECT
nquiSetFocusObs <TELFOCUS>: Vriting observation 1/1 as 3/7 with DP0S=init, TYPE=OBJECT
nquiSetFocusObs <TELFOCUS>: Vriting observation 1/1 as 4/7 with DPOS=init, TYPE=OBJECT
nquiSetFocusobs <TELFOCUS>: Vriting observation 1/1 as 5/7 with DPOS=init, TYPE=OBJECT
nquiSetFocusobs <TELFOCUS>: Vriting observation 1/1 as 6/7 with DP0S=init, TYPE=OBJECT
nquiSetFocusObs <TELFOCUS>: Vriting observation 1/1 as 7/7 with DP0S=init, TYPE=OBIECT
nguiSetExecClose <INFO>: wrote script /home/observer/exec/TELFOCUS. sh
/
Detector: * e ||~ Lene |
Zero Telescope Arc Spectra | ‘
Dark Telescope Focus Spectra Il ‘
Sky-Twilight Flat Camera Spectra Focus ‘
Dome Flat | Slit / MOS Acquisition ‘
Telescope Flat | Image ‘
EXIT I
NGUI v20140611 (c) 2006-2014 AURA Inc., Contact: Philip N. Daly (pnd@nozo.ecu)




As seen in the "TFLAT" script configuration window, an observer can select among the filters, dispersers,
slits in addition to selecting the integration time, binning, and ROI area. In order not to confuse the
observer, we recommend calling the new script, "SLITIMAGE .sh".

TFLAT s O
SCRIPT CONFIGURATION
Object Hame: [Slit Image Script Name: [SLITIMAGE
OBSERVATION CONFIGURATION
Fiter: | 50395Hv GG4SSHV Gmgs”v 00530Hv ocsmHv DEs_gHv DEs_rHV DES_iHv DEs_sz OpenSHO Open
Disperser: ‘v rzk Hv Open2 Hv Baffleim ‘v b2k Hv Opens ‘0 Open
vapxe |[®spxc [[vosxr Voo v pH [/~ open
ST O P o e
Source: ‘v DomeFlat H0 Quartz Hv Haar HV HaMe HV CuHear |
TORRENT CONFIGURATION
NumObs: 1 3 inmme(s):l1|_| sning: (& 11 [[vo2e2 [V o2 | cam [y = |
ROlArea:|\, 320x4k || ® 2kx2k ||~ 1kx1k ||~ Redlkxik ||~ Bluelkxik ||~ FullFrame |
OK | Help | Cancel |

After the slit image script has been created, the observer will need to create a script to take an image of the

field. In this case, the observer can select the "Image" button in the NGUI window to take a direct image as
shown below.

NOAO KOSMOS Spectrograph - Mayall 4m Telescope o O
File Options Help
openS
nquiShowFilter: Open  \ Open  \ open + open \6 v \
nguiShovLamp: DomeFlat )\ DomeFlat  \ Dome Flat Lamp \x \ kdfl
ngquiShowLamp: Quartz \ Quartz \ Quartz Dimmer \a \ kQuartz
nguiShowLamp: HgAr \ Hghr \ Hgar Penray \b \ kHgar
nquiShovLanp: Holle \ Hglle \ HglNe Penray \e \ kHglle
nguiShowLamp: CuHeAr \_CuHeAr \ CuHeAr Hollow Cathode Nd \ kCuHeAr
nquiShowSlit: 3pxB \ 3pxB \ 3 pixel blue 0.9 asec N1 \ 3p:
nquiShowSlit: 3px0 \ 3px0 \ 3 pixel center 0.9 asec \ 2 \ 3pxe
nquiShowSlit: 3pxR \ 3pxR \ 3 pixel red 0.9 asec \3 \ 3pRR
nquishowslit: 10pxC \ 10pxe \ 10 pixel center 3.0 asec \ 4 \ 10pxe
nguiShowslit: PH \ PH \ Pinholes 1Smicron \S PH
ngquiShowSlit: Open \ Open \ open N6 \ open

nguiSetExecOpen <INFO>: opened file /home/observer/exec/TELFOCUS. sh
ngquiSetFocusObs <TELFOCUS>: Writing chservation 1/1 as 1/7 with DP0S=init, TYPE=0BJECT
nguiSetFocusObs <TELFOCUS>: Writing ohservation 1/1 as 2/7 with DP0S=init, TYPE=0BJECT
nguiSetFocusObs <TELFOCUS>: Writing chservation 1/1 as 3/7 with DP0S=init, TYPE=OBJECT
nguiSetFocusObs <TELFOCUS>: Writing observation 1/1 as 4/7 with DPS=init, TYPE=0BJECT
ngquiSetFocusObs <TELFOCUS>: Writing chservation 1/1 as 5/7 with DP0S=init, TYPE=0BJECT
nguiSetFocusObs <TELFOCUS>: Writing observation 1/1 as 6/7 with DP0S=init, TYPE=0BJECT
nguiSetFocusObs <TELFOCUS>: Writing chservation 1/1 as 7/7 with DP0S=init, TYPE=OBJECT
nguiSetExecClose <INFO>: wrote script /home/observer/exec/TELFOCUS. sh

£

Detector: * ey |~ et |

Zero Telescope Arc Spectra | ‘

Dark Telescope Focus Spectra Il ‘

Sky-Twilight Flat Camera Spectra Focus ‘

Dome Flat slit / MOS Acquisition ‘
Telescope Flat Image
EXIT

NGUI v20140611 (c) 2006-2014 AURA Inc., Contact: Philip N. Daly (pnd@noan edu)

This opens a script configuration tool to take an imaging script. With this tool the observer can select the
filter, in addition to the integration time, binning, and ROI area. With the exception of the integration time,
these values should be that same that the observer chose for the slit image script, SLITIMAGE .sh. Again,
to avoid confusion, we call this script, "FIELDIMAGE.sh".

IMAGE
SCRIPT CONFIGURATION
Object Name: [Field mage Script Name: |FIELDIMAGE
OBSERVATION CONFIGURATION
fter: [ aa39s|v qa4ss |+ cades|[v oassol[v ocs70|[v DEs_g||v DEs_r|[v DEs_i[+ DEs_z||v opens|[® open
b oo o o Jooms e
S [v [~ [v [~ [~ B3
Slit 2: ‘v Hv HV ‘ v HV ‘ v
e [v = [ [ [
TORRENT CONFIGURATION
NumObs: 1 E inﬂ'lme(s):,ﬂ_‘ Binning: ‘0 1x1 HV 242 HV 2%1 ‘ Gain: ‘A HV ‘
ROlArea:|\, 320x4k || ® 2kx2k ||~ 1kx1k ||~ Redikxlk ||~ Bluelkxlk ||~ FullFrame |
IMAGE DITHER CONFIGURATION
Pattem: | None |~ Fromrile [~ Raxpec = [
| | | Co-Ordinate System: ‘A
] e ] e =l Settle (s): < WFieniames [ romerobserveriomsetdat
OK | Help | Cancel |




After the slit image script and the field image script have been written, the observer can create their own
acquisition script using a text editor of their choosing. To do this, open a text editor in the
/home/observer/exec directory and call the script "MyAcq.sh". Put the following lines in the MyAcq.sh
script:

JSLITIMAGE .sh
JFIELDIMAGE .sh

At the command prompt in the exec directory run:
exec> chmod u+x MyAcq.sh

Execute the MyAcq script from the exec command line
exec> ./MyAcq.sh

to take an image of the slit followed by an image of the field that one can use in the IRAF offset calculation
scripts: kosmos_offset, koffsetl, koffset3, or koffset4.

Offset Calculation Scripts in IRAF:

COSMOS does not have a slit viewing camera. Therefore, in order to place an object at the desired position
on the slit an observer should take at least two exposures for target acquisition: (1) an image of the slit and
(2) an image of the field. An offset can then be calculated using (1) the x and y values of the target center
and the desired position on the slit, (2) the pixel scale in arcsec, and (3) the position angle of the instrument.

As mentioned in the section on Object Acquisition scripts section, we have developed a few offset
calculation scripts that serve the needs of most observers. These commonly used scripts are:

1) kosmos_offset.cl;

2) koffsetl .cl;

3) koffset3.cl; and

4) koffset4.cl.

All of these scripts can be used to position the target on the slit, but vary slightly in their

implementation. All of these scripts require that the desired position of the object on the slit is calculated
first. The kosmos_offset script requires that the x and y positions of the desired slit position be

determined before running the script. An image is then displayed and the telescope offsets are

calculated. The koffset# scripts use the slit image and the field image interactively to determine the desired
slit position and the calculated offset. The koffset scripts vary in that koffset] makes one pass through the
images, calculates an offset, and exits. The koffset3 script makes multiple passes through a series images
and exits when the observer decides that the calculated offset is below some threshhold. The koffset4 script
is identical to the koffset3 script but will also send the calculated offset values directly to the Blanco TCS
without intervention of the telescope operator.



KOSMOS_OFFSET:

We begin with the kosmos_offset.cl script. In this case we have taken a slit image with a filename of
"n1.28676 fits" and a field image with a filename of "n1.28677 fits".

1) Display the slit image and use imexam and the "k" key to determine the desired position on the slit as
shown below.

(XK COSMOS - VNC Viewer
xgterm i SAOImage ds9
0 Zoom o Color Region /o Analysis

Xref = 900,000 Yref=1040,00 Scale = 0,292 PR = 51.4%
Juse - or a keys to measure target position then hit q when done to output offset

Log 1le uparnstapI3s6e open
21=3629,531 22-6756.779

red) ine;
gieolow rame (1) (0:

irafterm

2) This gives the x-position of the slit as x=900 (from the "Columns" in the irafterm window) and the y-
position of the slit as y=1040.6 (from "center" in the irafterm window).

3) Edit the kosmos_offset script (i.e., epar kosmos_offset) to input the x and y slit position values as
the "xref" and "yref" values and the field acquisition image name.

s COSMOS - VNC Viewer

1nge Roduct 1 ste Factlity Fle Edt Vew Frame ©i Zoom oo Color Region /C Analysis

= kosos_offset 28676
L2877 acauisition inage sitmage |
00.)

v
R
 tow mge  oom
e | et | vew | ame | o | mwom oo coor | regon | o | hep

-+ wm womt | momi4 | momiz | memi  momz | momd | oms

W for HELP
irafterm

[Colunns 898-302; center=1040.59 peak=471.879 signa= 1.375 fuhm=_3.239 bkg=-0.9

start | COSMOS Desktop | xterm xgterm SAOimage dso | xterm | irafterm 2322




4) Run the kosmos_offset script. This will automatically ccdproc and display the field acquisition image
and also starts imexam. After imexam has started, use the "a" or the "r" keys to measure the x and y pixel
values of the target in the field acquisition image.

eoe COSMOS - VNC Viewer

ref = 900,000 Yref=1040,60 Scale = 0,252 PA = 51,495
use r or a keys to neasure target position then hit q uhen done to output offset

o f1le searssteTsgla open

E PR ENCLOSED GAUSSIAN DIRECT
. 22733, 0,03 89 6.52 641 674

e
Start | COSMOS Desktop | xterm | xgterm [[saoimage dss  xterm

5) The offset is calculated after the observer presses the "q" key to quit the imexam task. The offset in RA
and Dec is displayed in the xgterm window.

(] L] COSMOS - VNC Viewer
SAQImage dsg

Fle Edit View Frame o1 Zoom ccoc Color Region /Ot Analysis

File m 28677
Object Fieldimage

v

iref = 900,000 fref=1040,60 Scale = 0,252 PA = 51,435 ke
1.000 angle
use 1 or  keys o measure target position then hit q uhen done to output offsst
frame | i s color | regon | oo | help
oo File smarnstaeTigela oren
p1=3629.501 226756779 - om 1 z00m
D Comonares 1 -
% SKY  PEAK E PA ENCLOSED GAUSSIAN DIRECT
szs 5 101855 2beby 101658
9.86 113866 5478, 22733, 0,03 83 652 64l 674

B 172s 104
[ Yinscred>

b 1
irafterm

irafterm

6) Tell the offset values to the telescope operator and wait for confirmation that the guide star has been re-
acquired.

7) Take another slit image or field image to verify that the object is on the slit and continue performing
offsets until the object is centered. This generally depends on the slit width, seeing, and observer's
preference. It is recommended that the maximum offset is ~0.5 pixel (0.15") with the 3-pixel slit.



KOFFSET1.CL

The koffsetl script is a more interactive, modified version of the kosmos_offset script. The main difference
is that koffset1 first displays the slit image and then displays the field image. The koffsetl script must be
used with a pair of images where the first image is the slit image and the second image is the field

image. This script will ccdproc both the slit and field images.

1) Edit the koffset! script (i.e., epar koffsetl) to enter the filename base and sequence number (exposure
number) of the slit image.

eoe COSMOS - VNC Viewer

Inage Redustion and Analysis Facility
PACKAGE = user
File

TEK = koffsetd
Object.
Value

(base =[] nl) Filename base bl S

Eseqnum = 23575; File nunber

hou = Rallc) OFfset. in XY or Ralec

(Fd = uparnstup6liza) wes X
(line = ) Physical x

(node = ab) -
Frame1  Zoom 1.000 0.000

fle  edit | view | frame | i | zoom | <cae | color | region | oo | help

about, open save image samp heatler page setup print exit

) for HELP

xterm

[observer@cosmos-dm 201604161% Il
termin| calcul
!J
o

Start | COSMOS Deskt.. | xterm | xgterm xterm SAOImage ds9 _ | irafterm 10:48

2) Run the koffset! script. The slit image will be displayed and imexam will start. Mark the desired slit
position using the "k" key and enter "q" to quit.

erm
red> koffsetl

28676, Fits nl,20677. Fits 61,4959 0,282

Use k ke to neasure reference position on slit target position then hit q vhen
done.

File Edit View Frame i Zoom oo Color Region /Co  Analysis

File 1.26676.fts
Log F1le uparnstupB3Linl open foect
34,6508 2257 69639 Value
wes
Physical X
Image X
Frame 1 Zoom
fle  edit | view | frame | i | zoom | <o | color | region | oo | help

about, open save image samp heatler page setup print exit

[observereosnos-dn 2016041615 []

start | COSMOS Deskt.. | xterm




xgterm

Inscred> koffsetl .
01 26576, Fits nl.28577.Fits 51,4359 0.282 Color  Region
Use k ke to neasure reference position on slit target position then hit g when

irafterm

Start | COSMOS Deskt.. | xterm | xterm | xterm | xterm | xterm | xterm [[xgterm xterm | sa0image dso | irafterm [[os1

3) Afterwards, the field image is automatically displayed and imexam will start. Mark the position of the
target using either the "a" or the "r" key and type "q" to quit.

ccred> koffsetd

e eroo ot 20677, it E1.,4%68 0,292 Edit View Frame (i Zoom Scuc Color Region V(G Analysis
Use K ke to neasure reference position on slit target position then it q vhen
dore.

1.28677.1its ]
File uparnftupE3Linl open Fieldimage ] v
39

34,6508 2057635 ]
Colums
s 900, center=1040,58 pesk=489.775 ] I
i © ey to neasure reference psition on slit target position then it q Y ]
en done. < Y |
]

Log file uparnstapbZL1il cpen
21-3629, 591 22-6756,779
COORDINATES file edit | view | frame | i | zoom | <coc | color | regon | oo | help
s R K PEK E ENCLOSED GAUSSIAN DIRECT
92607 1016,35 926,87 1016,35
2.2

X about open save image samj header je setuy rint exit.
e N, . 003 e e s e [ Teo [ commp [ oo [ [ eoam [ s [ ed |

1000 | Angle 0.000

irafterm

SAOImage dsg _ | irafterm [[10:51

4) The offset is calculated after the observer presses the "q" key and the offset in RA and Dec is displayed
in the xgterm window and the koffset! script ends.



SAQImage dsg
e koffsetd

Fite nL2g677. Fits 514359 0.252
weasure. reference position on slit target position then hit q vhen

ition on slit target position then hit q

Stap3LLi1 open

=75
E COORDINATES
+ R WG Al S PERK E PA  ENCLOSED GAUSSIAN DIRECT
926,87 1016,35 926,87 1018,35
20,21 9.8 1,136 5478, 22733, 0,03 89 652 641 674

17555 10,421
= |

irafterm

start | COSMOS Deskt.. | xterm e e i | saoimage dso | irafterm [fos2

5) Tell the offset values to the operator and wait for confirmation that the guide star has been re-acquired.

6) Take another pair of slit image and field images to verify that the object is on the slit and continue
performing offsets until the object is centered. This generally depends on the slit width, seeing, and
observer's preference. It is recommended that the maximum offset is < 0.5 pixel (0.15") with the 3-pixel
slit.

KOFFSET3.CL

The koffset3 script is more interactive than the koffset! script. Instead of terminating after the slit image
and field image pair are examined and an offset calculated, the koffset3 script enters a loop and where the
observer can decide to take another field image until the offset is below some desired threshold. After the
imaging sequence, the koffset3 script can take a final image of the object on the slit for verification. As
with the koffsetl script, the koffset3 script runs ccdproc on each image before displaying it.

Note: It is important to note that the koffset3 script will start with any two images as long as the slit image
if first and the field image is second. In order to proceed into the look to take another field image, the
observer must have already written a script called "FIELDIMAGE.sh" in the exec directory. In order to
take a final slit image for verification, the observer must have written a script called "SLITIMAGE.sh" in
the exec directory. The creation of these scripts is discussed in the section on object acquisition scripts.




1) Edit the koffset3 script (i.e., epar koffset3) to enter the filename base and sequence number (exposure
number) of the slit image.

L] [ ] (COSMOS - VNC Viewer
SAQImage dsg

[ 12:r]
Inage Reduction and Analusis Facility

PACKAGE = user
TRSK = koffset3

1) Filename base
20753) File nusber
Rallec) Offset in XY or Ralec
wparnstagS3iine
al)

irafterm

[[21:52

Start | COSMOS Deskt.. | xterm | xterm | xterm | xterm | xterm | xterm [[xgterm xterm | sa0image dso | irafterm

2) Run the koffset3 script. The slit image will be displayed and imexam will start. Mark the desired slit
position using the "k" key and enter "q" to quit.

0o e COSMOS - VNC Viewer
xgterm . SAOImage ds9
Aifuscred> koffsetd
Bl {28753, Fite . 2075, pits 269.3081 0,292 Gb GPB U (oo o =m
Use K ke to neasure reference position on slit then press q uhen done.

n1.26753.1its
Log file uparnbtap63ticy open

0

fle | edt | view | frame | 1i | zoom
e wm J. mmmj zom 114 |

[Colunns 8 nter=1040.06 _peak=:

Maorace ace i
start | cOsMOS Deskt.. | xterm [[sacimage ds _irafterm 21553




3) Afterwards, the field image is automatically displayed and imexam will start. Mark the position of the

target using either the "a" or the "r" key and type "q" to quit.

®0e
xgterm
fnscred> koffse
it k2075, 160 269,5561 0,092
Usé I ket to neasure reference position on slit then press q uhen done,
Log file uparnstapbZiicy open
lunrs

o
Columns 800, center=1040,06 peak=242,967
Use a or r key to neasure the position of the target then hit q vhen done.
Los il uparnsttEtics oren
11727565 ze-sse. o7
LINE CODRDINATES

% PEAK E PA ENCLOSED GAUSSIAN DIRECT

1055 69 1107,49 109669 110749

382 10,26 783770, 2694, 24822, 0.08 44 547 476 46t

s motror Amlaa (ua: or no)? Il

irafterm

COSMOS - VNC Viewer
SAQIMmage dsg
File Edit View Frame

Zoom ool

Color Region /5 Analysis

n.28754.1its
Fieldimage

1.000

fle | edt | view | frame | i | zoom
-+ | toft | zoom1® | zomi4 | zemi12 | zoom1

|
]
Y
|

| angle

[[xgterm

o | coer | regon | wee | hep |
0m2 | z00m4 | zooms |

| saoimage dso | irafterm 2154

4) The offset is calculated after the observer presses the "q" key and the offset in RA and Dec is displayed

in the xgterm window.

5) Tell the offset to the operator and wait for confirmation that the guide star has been re-acquired. The
observer will then be asked if another image of the field is desired. Another image will be taken if the

answer is "yes".

Any other response will exit the loop.

6) The observer will then be asked if the image has finished reading out. Watch the DHS vnc viewer until

the readout is complete and answer "yes".

103565 140745 108855 140745
10,36 783770, 2694, 24822, 0,08 44 547 476 46t

E 06630 5 19,667

Take another inage (ues or o)? yes

Response uas yes

Take another inage fron the /hone/observer/exec directory

s the inage conpleted (yes or no)?

yes
Use a or r key to neasure the position of the target then hit q uhen done.

Log file uparnbtap3tidy open
1-178.502 z2-5765. 547
Lonaes
3 SCY  PEAK E PA ENCLOSED GAUSSIAN DIRECT
72 20 103,05 19920 1036

038,05
511 10,28 769162, 2335, 21619, 0,10 42 5.80 503 502

0,507
Lt ni (o or rol? uos
Responce uas ves
Take another inage fron the /hone/cbserver/exec directory
1= the inage conpleted (ves or no)?
esl]

irafterm

COSMOS - NC Viewer
SAOImage ds9
File Edit View Frame (i

Zoom Scao Color Region /Ot Analysis

1.26755.1its
Fieldimage
2963.32

663.000
863.000
1.000

v
v
| angle

]
1167.000 |
1167.000 |

0000 |

fle | edt | view | frame | ii | zoom
-+ | toft | zom1® | zomid | zomi | zoom1

oo | coer | regon | wee | nep |
0m2 | z00m4 | zo0m8 |

—
| ds9 _irafterm




7) Another image will be displayed. Mark the "a" or the "r" key and type "q" to calculate a new offset.

‘e0e COSMOS - VNC Viewer
SAQImage dsy

{ile sprastrBEtidy cpon
1960,608

.79
o LINE  COIRDINATES

FLUK B E PA ENCLOSED GAUSSIAN DIRECT
7953 100130 79095 104158
15.89 10,38 770475, 3162, 19899, 0.06 35 5% 5.4 52

the /howe/abserver /exec directory
i e o ik fiedlignsts

5% o or r key to measurs the position of the target then hit  uhen done, b zoom scale color region

Loo file wearmstacezticy - 00m1/8 | z00m1/4 | zoom12 | zoom1  zoom2 | zoom 4
CuRDINGTES -
L S PEK B PR ENCLOSD GAISSIAN DIRECT ¥
797,85 1040,05 797.68 1040,69
14.40 10,33 76638, 3420, 24077, 0.09 36 540 487 480 L

o, o195 020
[XTake another inage (yes or no)? |

| xterm | xterm | xterm | xterm | xterm [[xgterm | sa0image dso | irafterm |[22:00

start | COSMOS Deskt.. | xterm

8) If the offset is less than the observer defined tolerance, answer "no" when prompted if another image is
desired. As seen in the offset calculations shown in step 7, the offset in RA is 0.62" and the offset in Dec is
0.24". This particular field was observed with a the Cassegrain rotator value of 270 degrees. As discussed
in the detector orientation section of this guide, this rotator angle corresponds to a slit aligned from West to
East. Therefore, the calculated RA offset does not reflect how well-centered the target is on the slit. In this
case, only the Dec offset matters. Because the Dec offset is slightly less than 1 pixel, it was decided to stop
field image loop by answering "no" to the question if another image should be taken. Please note that one
can only disregard one of calculated offsets if the rotator angle is 0, 90, 180, or 270 degrees. For other
rotator angle values, both the RA offset and the Dec offset need to be considered.

‘ene COSMOS - VNC Viewer
SAOImage dsg
oo File parnbtasGatids open Fle Edit View Frame ( Zoom ©cic Color Region /(% Analysis
2121960606 225966, 575
e s 26757 fits
G Y PEK £ A ENCLOSED GAUSSIAN DIRECT
750,55 10450 790.58 104158 ) v
15,89 1038 770475,  He2. 19899, 0.06 3 53 54l 528 I

U 04235 056
Tk dncther iniss (s or )7 wes v

esponse uas ues

Take another inage fron the /hons/abserver/exec directory \

L5 the inage conpleted (yes or no)? 1000 Angle 0.000

e
Use 2 or r key to neasure the position of the target then hit q uhen done, frame | oo | zoom  <cac | color | region | i

Los Eile umarnstanTiids oren = 00m1/8 | zoom14 | zom12 | zom1  zoom2 | zoom4
1 CoRnaTES
SKY  PEAK E PA ENCLOSED GAUSSIAN DIRECT
737 6 104059 79708 1040.68
440 10,9 766383, 3430, 24077 0,08 3 540 487 480

U 06195 0.2
e sraher i (e or ro)? roll

irafterm

|[xgterm xterm | saoimage dso | irafterm 22.00




9) The observer will now be asked if a confirmation image of the object on the slit is desired. Answer
"yes" at the prompt if this is wanted.

] L] COSMOS - VNC Viewer
SAOImage dsg

B S TES Fle Edt View Frame i Zoom oo Color Region
BV UK SO P E PR EWLOSED GAISIAN DIRECT

798,53 1041,98 798,53 1041,

15,83 10.38 770475, 3162, 1999, 0.06 3 5.9 54 528

04295 0,

her inage fron the /howe/cbserver/exec directory
ic th inoe completd (s or ro)?

% o or r key to measure the position of the target then hit  uhen done,

1kl

Loo File uesrastacezticy coen
LIN  COIRDINATES
% W e (S P E PR ENLOSED GAISSION DIRECT
797,88 1040,89 797,88 104
T o ks, i, owom. 009 3 540 487 480

v 06195 o202
Toke another insge (yes or re)? o

sponse s
Toke a sl inage to verify the object is on the slit (yes or )7 vesl

irafterm

[[xgterm | sa0image dso | irafterm 2201

10) A new image of the slit will be taken. The slit image will be displayed and imexam will start. Examine
the image to determine if the object is on the slit. In this example, the ds9 window does not provide one
with enough information because of the z-scale. Instead, one can use the "k" key to make a series of plots
along the slit near the expected object position. As seen in the irafterm window from step 9, the peak
intensity of the sky in the slit is 250 ADU. As seen in the first image shown below, at the expected position
of the object the peak intensity is 1500 ADU. This confirms that an object is on the slit approximately at

the desired position.

eoe COSMOS - UNC Viewer

ke anather inage from the /home/abserver/exee directory
L2 the nsge completed (yes or ra)?

5 & or r key to measure the position of the target then hit. q hen done.

Los Eile umarnstansTiids oven

LINE  COORDINATES

G RN ek £ P DICLOSED GalssIa DIRECT
797.88 104089 797,88 1040.53

14040 10,23 768383, 3430, 24077, 0,09 36 540 487 480

06135 0,22

Angle 0.000

Toke o slit mage to verify the bject is on the slit (ues or no)? ves fle | edt ‘ view | frame | i | zom oo | color | region | oo | help

. - ew v | mont womz | wons  wono |

L The-tnsae conpleted (ses or o

U5 & or r key to measure the position of the target then hit q hen done.

9 File uparnStapb3Lidy open
3614795 22-66. 06198

| dso irafterm [[22:02




One can be more cautious and use the "e" key in imexam to display a contour plot as shown in the image
below. This contour plot shows the outline of the slit with a brighter object near the expected position. It is
always better to check this before taking a long spectrum of a target.

xgterm

e another inage fron the /home/observer/exec directory
the inage conpleted (yes or no)?

 key to neasure the position of the target then hit q uhen done.

e uparnStap3Lidy open
LI _CODRDINATES

3] ENCLOSED GRUSSIAN DIRECT

B, M. U077, 009 I 540 487 480

(yes or n0)? no

to verify the object is on the slit (yes or no)? yes

e another inage fron the /home/observer/exec directory
the inage conpleted (yes or no)?

 key to neasure the position of the target then hit q uhen done.

e uparnStapE3Lidy open
14795 22:66,061%8

irafterm

o
start | COSMOS Deskt.. | xterm [[sacimage dss_irafterm 2202

KOFFSET4.CL

As previously mentioned, the koffser4 script is identical to the koffset3 script except that it automatically
sends the calculated offsets to the Blanco TCS. The observer should tell the telescope operator that the
offsets will be performed automatically and when an offset is being performed. This will allow the
operator to watch the guide star camera to make sure that the guide star is re-acquired. At present the
command to automatically perform the offset in the koffset4 script is commented out and koffset4 will be
indistinguishable from koffset3. If the observer decides to use the automatic offset function, the "#" must
be removed from the line containing the string "!./toff.csh".

Because of its similarity to koffset3, no examples of koffset4 are given here.



