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Hobby*Eberly Telescope Facts

The Hobby*Eberly Telescope (HET):
Bl

Is a 9.2 meter fixed altitude telescope using an Arecibo- gL
type tracking mechanism

Is a joint project of the University of Texas at Austin, :
The Pennsylvania State University, Stanford University, "k /
Ludwig—Maximilians—Universitdt Miinchen, and ‘
Georg—August—Universitat Gottingen

Is located on Mt. Fowlkes at the McDonald
Observatory near Fort Davis, Texas.

Took its first light images in December of 1996 \\ \ V

Is currently undergoing scientific commissioning

Will run in a queue scheduled service observing
mode 85% of the time starting in 1998.




Constrained motion require detailed planning of observations

Queued service observing requires a “Phase II”” language for
PIs to describe what, when, and how to observe.

The language must:

Describe observations such that the HET observer has the flexibility to
schedule observations whenever they can be done

Allow PI to specify what conditions are not acceptable

Allow for time critical, phase critical, and periodic observations
Allow for sharing of calibration data between projects

Allow for changes in exposure time due to changes in conditions
Allow PI to prioritize his/her observations

Describe observations in terms familiar to astronomers

written in plain text, created in a text editor, without unique software required




Phase II observing scripts are made up of “templates”. Each
template represents a single concept.
Summary template: Investigator's contact information & scientific goals

Object/Calibrator: Object position, magnitude. ..
Instrument: Wavelength, filter, fiber selection...
Constraints: Conditions under which observations are to be made

Plan: Sequence of actions to be taken to acquire data

A template 1s independent of other templates. Each template

Is delineated by begin and end keywords
Contains a list of keywords and parameters
Can have user comments (preceded by the “#” character).




Contains e-mail and other
addresses at which the PI can be
contacted

Contains an abstract provided by
the PI outlining the scientific

goals and the required data quality
to be read by the astronomer
acquiring the data

Allows PI to define the number of
objects needed to finish project (if
this number is less than number of
objects provided)

begin summary:
begin_PI:
name: Niall Gaffney
affiliation: UT
email: niall@rhea.as.utexas.edu
address: RLM 15.308\Univ. of Texas\Austin, TX 78712
phone: (512)471-3343
fax: (512)471-6016
end PI:
begin abstract:

We will observe 100 of the 250 starburst galaxies in this
list using the longslit mode of the LRS. The slit will
follow the major axis of the galaxy or, if present, the bar.
Each spectra requires a S/N of 50 near 8300 A in order to
get good stellar kinematics using the Ca absorption line
triplet.

end_abstract:

num_discretionary: 100

end summary:




begin_object: NGC6423
description: galaxy

Provides the object’s position,

magnltUde, and ﬁndlng Chart begin comment: the nucleus is not well defined, so will

offset from the SAQO star near the nucleus

Can also provide:

end comment:

position angle and fiber/slit setup ra: 10:22:49.3
dec: +22:43:26
equinox: J2000
flux of object being observed pa: 142.3

ital ol .. [ fiber setup: NGC6423 Irsl.fsf
orbital elements or positiona o o 502

ephemeris dec_offset: -42.3

offsets from acquisition object

# magnitude of the acquisition object
v:12.4

phase variability information # flux of the object being observed
flux: 8300 continuum 16.4 mag

Finding charts and fiber/slit setup 430 ks
files are submitted separately. finding_chart: ngc6423 fit

proper motion and radial velocity

end object:

Calibrators can be shared with
other projects, objects cannot.




Instrument Template:

Used to specify instrument
selection and setup parameters

Can specify all variable
parameters (aperture, wavelength,
CCD binning)

Has predefined standard setups to
promote shared calibrations.

Constraint Template:

Lists the constraints that must be
met to make an observation

Contain telescope, sky, moon,
and seeing limits for the
observation.

begin_instrument: Irs_setupl

begin comment: the longslit must be positioned with the
galaxy nucleus at the north end
end comment:

instrument: Irs
grating: grism1

aperture: longslit

end instrument:

begin constraint: very good

begin comment: The seeing constraint is critical, as
there is a star 2 arcseconds from the nucleus that cannot
contaminate the spectrum.

end comment:

moon: new

max_seeing: 1.3

# at most 15% of the beam misses the primary
min_througput: 85

min_mirrors: 91

end constraint:




begin plan: SAO102332
# this plan demonstrates the wait command

A plan is an observation or sequence of
related observations. It can contain

instrument: Irs_setup1

Whether the plan is a required or optional
part of the project

Priority of this observation relative to

those listed in the rest of the script

Date, time, and phase start times for the
observation if needed

Which object(s) to observe for how long

Lamps, Darks, Calibrators, and Bias
frames may be shared with other projects

A request to wait a specified amount of
time to allow periodic observations at a
later time.

constraint: very good

class: required

priority: 2

# start on the 18th of Nov. +/- 3 days 12
# hours

utdate start: 18/11/1997 delta 3 12:00:00
do-object: SAO102332 800 scaled 2
do-flat: 50 5

do-lamp: Ar 10 5

schedule-dark: 500 5
schedule-calibrator: bluestar 50 fixed 1

# wait three +/- 1 days before continuing
schedule-wait: 3 delta 1

constraint: not_so_good

do-object: SAO102332 800 scaled 2

end plan:




The HET’s limited sky access at any given time and variable
aperture with track position lead to two unique features in the
queue scheduling of observations.

Two ways to request an observation:

do - tells the observer to do this now. No other project will be active in the time
between observations (e.g. “do” a flat right after my object; do-object, do-flat, do-
lamp).

schedule - tells the observer that this needs to be done at some convenient time
tonight or, if possible, in the morning. (e.g. “schedule” some flats and a blue star for
sometime tonight; schedule-flat, schedule-wait).

Fixed vs. scaled integration times:

PI may specify a normal “fixed” value for the integration time

PI may give an estimated exposure time for defined nominal conditions and mark it
as a “scaled” observation. This will be scaled at the start of the exposure according
to the current conditions to conserve the S/N ratio




Used to simplify repeated parts of
templates and/or plans
Reduces typing
Makes scripts with many objects
easier to write

Variables can be passed to macro
when it is called

Calls to macros from within a
macro possible (can pass macro to
be called to another macro)

Can be used to create single line
WIYN style target tables that
expand into full scripts

begin macro: M1 $object $ra $dec $secondmacro Sitime
# this demonstrates how a single macro can expand
# into different templates making single line macros
# work like a the WIYN target tables
begin_object: $object
ra: $ra
dec: $dec
equinox: J2000
end object:
begin_plan: $Sobject
instrument: [1
constraint: C1
# note that macros can call other macros
do-macro: $secondmacro $object Sitime
end plan
end macro:

# the following line expands into both an object and plan
do-macro: M1 IRAS44.443 10:44:23 -3:12:45 M2 1000




Script verification and execution

Templates for a each observing project are written by the Pls
and concatenated into a single script.

Scripts are e-mailed to HET operations and are automatically
checked for syntax upon receipt.

Scripts are compiled into a relational database.

Currently 37 scripts in the HET commissioning databases (20 stellar,
15 ex-gal, and 2 planetary, of which 12 are periodic monitoring
projects) totaling over 3000 objects.

Software tools are used to schedule and execute plans.

Automatically generate scripts to drive imstrument control systems.
Currently, plans are scheduled manually as the night progresses

Eventually, new tools will help observer build a nightly schedule and
then modify it in real time as condition and forecasts change.




Htop - manually selecting plans

Simple tool for determining what can be done when.

Tool reads in HET htop tci
. W @ Azimuth |45 Date |£1/08/1937 @ Universal Time [00:00:00 W Delta time |1:00:00
proj ects and other " Vfaint Y bright [0 W Win time left [0030.00

g plat object ra dec equinox v az timeleft  tranzit
object databases. ” ©z
chrisUT960166196-48, plan, db G196-48 10:47:56.,0% +h3:31: 10,36 045,00 +)1:23:05  +17:07:04
. chrisUT960166146-76, plan, db G146-76 1045716, 08 +45132 B1950 10,49 045,00 +16:38:24  +01:16:37  +17:16:13
har1owPS360286L 380, plan, db GLE80 10311321,99 49:27115,971 J2000 06,59 045,00 han +00348139  +16330336
User can SpeCIfy har1owPS3E028GL380, plan. db GL380 10$11:21.,99 49:27118,971 J2000 06,59 045,00 ot 0148129 +16:320:36

time/date, magnitude
limits, telescope
azimuth, and time
remaining on object.

Tool determines
which objects fit
those criteria.

Result can be loaded
directly into plan
execution tool.

Current LST: eSS UT & Date: R rarA PO T ERl Use Database: HET Projects Show Plan Update Search Catalogs




Runplan - the plan execution tool

Provides observer with:

Source & instrument info

Observing conditions
(used to scale exp. time)

Abstract

Instrument & telescope
communication

Comments from templates
Queued calibrations

Logged actions

Observer chooses plan,
acquires objects,
executes instrument
script, and examines data.

Manual Plan Execution Tool

OBJECT Hame |G143-27

Source Type |star Inst. ufoe
RA 20:3:33.0 Grating 73
Dec +14:54: Fiber single_fiher
Equinox E1350 Shitwidth 140um(70)
v 12.970 Itime 7d
PA Itype
First Start UT
Last Start UT

Finding Chart

scaled
Hum Exzp 1

Best Azimuth |250.936

Hard Azimuth

Setup Instrument
Send Position

Current RA Telescope Az

Current Dec Telescope HA
Current Equinox Almmass

LsT Restart TCScom
flat acarknerPS96010

dark acarknerP5S36010
bias acarknerPS96010

Queued Observations

Do MNow
Combine

Event Logging {Manual events): Started Plan

16:53:52 21/53/97 Mote: New instrument setup
16:54:42 21/54/97 End of plan reached
16:54:57 21/54/97 Mote: New instrument setup
16:55:07 21/55/97 End of plan reached
16:55:23 21/55/97 Mote: New instrument setup

Load Mew Plan Htop

Enter Comment

PLAM Hame

chrisUTIE016G143-27.p1  UT

Astronomical Information Supplied

by Observer (for now )

Seeing [T
Transmission IBS—
Sky Brightness[18.2.
% Cloud cover |D1—
Mirror count |45—
Track DB [ORknawn |
Position Angle W
Echelle Angle [URknawn |

CrossD Angle |Unknown

Lamp  [TH/A] |

Ahstract:

we propose to gather medium-resolution ufoe spectra of about 150
ultra-metal- poor galactic halo stars, those with [fesh] $<$ —-2.5.

wie will use these spectra (obtained with rfand wavelength range
4500---8000 anomalies in individual halo stars of similar overall Fe
metallicity. such anomalies will be apparent from the variations in the
relative absorption strengths of key spectral features (scattered
throughout the large spectral range covered in a ufoe integration) of
several elements. the abundance anomalies of these stars are the
direct records of {unmixed) IS5k gas of the very early galactic halo.
the ranges of the abundance anomalies will lead to a detailed
description of the first generation of element donors in our galasy.
this will be the very first large-sample survey of ultra-metal-poor
stars, and can be done with very short integrations with the ufoe. the

P 1.

Set Az
Restart Flan

Hext Object

Instrument |

any instrument setup is fine as long as it is at the highest resolution
possible. do not bother moving the grating angle if this is an option.
wee will take whatever wavelength region we can get.

I1 wegsex
11 segaex
I1 wegsex

Object Acquired

Script Started Data Aproved

Start Skycat

Run Demo Runplan Preferences




