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Figure 1:  This image of IC342, a low surface brightness face-on 
spiral galaxy with an active nucleus, is a composite of 30 minutes of  
dithered images in the J and H pass-bands and 60 minutes using the 
Bracket-gamma filter.  IC 342 fits within the field-of-view of NEWFIRM 
(See online version for false-color version of image).

continued

NEWFIRM in 2008A continued

Looking at some usage figures for Semester 2008A, NEWFIRM is in 
use for 12 science programs with a large number of participating in-
vestigators.  Twenty-two nights for five programs have been assigned 
to Kitt Peak’s instrumentation partners, the University of Maryland 
and operations partner Clemson University, through a combination 
of partner and Time Allocation Committee-assigned time.  The total 
set of science programs divides into three distinct time assignment 
groups: short (1–4 nights); medium (11–14 nights); and one very 
large survey program with 24 nights assigned in 2008A.  Regardless of 
length, in almost all cases, the NEWFIRM data are being acquired as 
part of larger, multiwavelength programs that address multiple science 
goals.  The NEWFIRM data, (and usually related data obtained on 
other instruments) will also flow into public archives, with a promise 
of high future utility.

The science being pursued ranges from discovery of nearby brown 
dwarfs to a search for primordial galaxies.  A lot of effort is going 
into the characterization of galaxy formation and the evolution of 
structure in the crucial redshift range 1 < z < 3, since optical diagnos-
tics have redshifted into the near infrared over this range in look-back 
time.  The stellar content of the outer regions of nearby, well-resolved 
galaxies is another research direction, and determining the popula-
tions of individual stars in Milky Way clusters and star forming 
regions is a third.  Extensive NEWFIRM data will complement data 
obtained with the Spitzer Space Telescope and Chandra X-ray Ob-
servatory.  Ground-based telescopes such as WIYN and Subaru are 
providing optical imaging and spectroscopy.  The multiwavelength 
approach to answering critical science questions is fully upon us, and 
NEWFIRM is a prime participant.

The NEWFIRM system has been designed from the start for high-
efficiency survey science, and it is gratifying to see this being done 
intensively.   It’s equally gratifying for us to support the training of the 
next generation of observers.   In 2008A, NEWFIRM is being used for 
three PhD thesis projects.  In addition, the Principal Investiagators 
(PIs) of several survey programs have incorporated graduate and un-
dergraduate students into their observing teams to provide a valuable 
learning experience for them.

The largest NEWFIRM survey program is the subject of a separate 
article in the Science Highlights section of this Newsletter.  This 
program brings up an operational issue: it (and some others)  utilize 
sets of PI-funded custom filters.  As anticipated, we can not simultane-
ously accommodate all NEWFIRM filters, including these custom sets, 
in the Dewar.  This leads to science-driven availability decisions.   The 
set of narrowband zero-redshift emission line filters was not sched-
uled for use in 2008A.  Proposal pressure will drive their availability 
in 2008B.  These are the 1.64 micron [Fe II], 2.12 micron H2, and 2.17 
micron Brackett-gamma filters.

The NEWFIRM data reduction pipeline project, led by Rob Swaters 
from the University of Maryland, with NOAO contributions from 
Frank Valdes (pipeline group lead) and Mark Dickinson (pipeline 
scientist), has waited patiently for the large datasets necessary to test 
their reduction software.  This group has been very busy since getting 
their wish a couple of months ago.  

The first development, which went into operation during 2008A, is the 
Quick-Reduce Pipeline (QRP), which operates at the telescope.  The 
QRP processes data shortly after they are taken in order to provide 
feedback to the observer.  It performs linearization, dark and sky 
subtraction, flat-fielding, astrometric and photometric calibration, and 
registration and stacking of dithered images.  The stacked images are 
delivered to the observer, and pipeline review Web pages are created 
that make it easy to quickly inspect the results of the processing.  The 
QRP measures a variety of data quality parameters for each image, 
including the sky brightness, seeing FW HM, photometric zero point, 
and a nominal photometric ‘depth’ based on a combination of these 
parameters.  These make it easy to track the data quality during the 
night or log it afterward (see figures 2 and 3 on the following page).

The QRP takes several shortcuts in order to speed the processing.  
For example, it does only single-pass sky subtraction, and does not 
(yet) mask latent images imprinted onto the arrays by bright stars.  
These and other improvements are going into the NEWFIRM Science 
Pipeline, which will run downtown in Tucson and process data after 
a night or block of nights is completed, using the best procedures and 
calibration data available.  The Science Pipeline is now under develop-
ment and will be deployed for 2008B.  Data products from the science 
pipeline will be stored in the NOAO Science Archive, from which they 
will be retrievable by the observer and—after the proprietary period—
by the entire community.

During the northern summer, we expect to do a filter change in 
NEWFIRM and to adjust the misbehaving filter wheel.  The pipeline 
group will finish the deliverable version of the Science Pipeline soft-
ware.  Then NEWFIRM will go back onto the 4-meter telescope in the 
fall as a fully delivered facility instrument.
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NEWFIRM in 2008A continued

NL
Figures 2 and 3:  Data quality parameters measured by the NEWFIRM Quick-Reduce Pipeline during two nights at the Mayall 4- meter tele-
scope.  Middle-of-the-night cloudiness is evident in the photometric zero point and the sky background levels shown in figure 3.

WHIRC Work Continues at WIYN
Dick Joyce & Margaret Meixner (STScI)

The WIYN High-Resolution Infrared 
Camera (WHIRC), built by Margaret 
Meixner (Space Telescope Science In-

stitute) and collaborators, has made excellent 
progress toward completing its commission-
ing as a WIYN facility instrument.  WHIRC 
utilizes a 2K x 2K Raytheon ‘Virgo’ array and 
13 broad- and narrowband filters for high 
spatial resolution (scale 0.1 arcsec per pixel) 
imaging in the 0.9–2.5 micron range.  In 
conjunction with the WIYN Tip/Tilt Module 
(WTTM), WHIRC should provide (under 
good conditions) near diffraction-limited im-
age quality in the Ks band.

During observing runs in January, February, 
and March 2008, the majority of the perfor-
mance requirements were demonstrated and 
the instrument is close to meeting all the 
acceptance criteria for being a facility instru-
ment.  The performance of the detector is 
now well-characterized.  We have established 
a detector bias that provides both good well 
depth and linearity.  The observer’s inter-
face has been redesigned for use by visiting 
astronomers, and both it and the observing 

planning tool have been extensively tested.  
During the January run, J band images as 
good as 0.29 arcsec FWHM were measured.

WHIRC has already been used on three 
shared-risk science runs, and initial reports 

suggest that the users are pleased with the 
performance of the instrument.  Several ad-
ditional runs are scheduled this semester, and 
WHIRC will again be offered for shared-risk 
observing in 2008B.

Figures 1-2:  Images of the GLIMPSE gGlobular cluster from the Two Micron All-sky Survey 
(left) and a WHIRC image of the same field (right).  The colors in both images are J, H, and 
Ks (represented by blue, green, and red, respectively; see online version).  WHIRC image 
courtesy of Matt Povich and Jennifer Stone.

continued
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WHIRC Work Continues at WIYN continued

The major remaining issues are the commis-
sioning of WHIRC with WTTM in active 
tip/tilt mode and the continuing efforts to 
mitigate intermittent detector noise.  Care-
ful work by Charles Corson and Maureen 
Ellis has traced the source of the noise to the 
instrument rotator power supply, and steps to 
reduce this pickup are in progress.  The inte-
gration of WTTM with WHIRC, particularly 
for guided dithering, will continue during 
future T&E runs, but it may not be completed 
for visitor use in Semester 2008B.

Many people have contributed their exper-
tise in the effort to get WHIRC to its present 
state.  Charles Corson, Pat Knezek and 
Heidi Schweiker have been involved in the 
interfacing to the WIYN telescope and the 
continuing effort with WTTM integration.  
Behzad Abareshi and Dave Mills continue to 
be involved in the software integration and 
user interface issues.  Maureen Ellis and Ron 
George have been fighting the battle (success-
fully!) to identify and mitigate the detector 
noise.  Bill Ditsler, Ken Don, Mark Hunten, 

Jim Hutchinson and Bill Ball have all helped 
deal with mechanical and electronic issues, 
often on short notice.

Further information on WHIRC, including 
a link to the current version of the User’s 
Manual, can be found at www.noao.edu/kpno/
manuals/whirc/WHIRC_0804.htm. 

WHAM Departs Kitt Peak
Matt Haffner  & Ron Reynolds (University of Wisconsin)

After just over 11 years of continuous operation, the Wisconsin 
H-Alpha Mapper (WHAM) left Kitt Peak this April.  WHAM’s 
tenure on the mountain was extremely successful and has 

produced a string of new results, including its primary goal, the first 
all-sky spectroscopic mapping of the ionized gas in the Milky Way.  

WHAM’s wide-field Fabry-Perot spectrometer, combined with the 
excellent dark site at Kitt Peak, resulted in one of the most powerful 
instruments on Earth for exploring diffuse optical emission.  In addi-
tion to studying the interstellar medium, its observations have aided 
progress on studies of the microwave background.  WHAM is a com-

pletely remote instrument and is routinely used by observers as far 
away as Australia.  Such a capability made operations efficient, flexible, 
and inexpensive for a project of this size.  Without a doubt, our suc-
cess as a remote facility was enabled by the considerable infrastructure 
and the excellent, responsive staff at KPNO.

Resting in greener pastures this summer and fall for a maintenance 
overhaul, WHAM will be moving to CTIO before it is exposed again 
to a Wisconsin winter  In early 2009, WHAM will begin observations 
again to complete the all-sky survey and hunt for new discoveries in 
the southern sky.

WIYN Bench Spectrograph Upgrade
Pat Knezek & John Glaspey

WIYN Observatory is undertaking a significant upgrade to 
its Bench Spectrograph, which feeds the Hydra multi-fiber 
spectrograph and the SparsePak Integral Field Unit.  This 

upgrade ultimately includes a new collimator, a new CCD plus elec-
tronics, and two new high-efficiency transmission gratings.  Changes 
are happening very quickly now, and the Bench Upgrade team has 
established a Web page with status reports to help observers plan for 
their observing runs.  Please visit www.wiyn.org/instrument/bench_
upgrade.html.  Assuming there are no delays, the upgrade should be 
completed by early September 2008.  

An important part of the Bench Upgrade has been replacing the 
T2KA CCD in the spectrograph, which in turn was brought to the 
Bench when the T2KC device failed.  We are actively commissioning 
a new CCD named STA1, a 4000 x 2600 device with 12 micron pixels 
from Semiconductor Technology Associates Inc.   This device has very 
high quantum efficiency, providing approximately a 30 percent advan-
tage over the T2KA system (see the CCD QE Values diagram on the 
Web page listed above).  Under control of one of the new MONSOON 
systems being produced at NOAO, it has low noise—approximately 
3.4 electrons in the imaging area.  Operated at 152K, it has less than 
one electron of dark current per pixel per hour, although there are 
some ‘hot pixels’ that will need to be corrected during processing of 
the data.  As part of this entirely new system, there will be a simple 

graphical user interface for the observer that will have all of the func-
tionality of the old IRAF Control Environment (ICE) system.  The 
initial users have acquired high-quality science data with Sparsepak 
and Hydra.

Another component of the upgrade was the acquisition of two 
Volume Phase Holographic (VPH) transmission gratings.  The first 
of these, an anti-reflection coated 740 l/mm grating, has now been in 
regular use for almost two years.  The second, a currently uncoated 
3300 l/mm grating, underwent a commissioning run at the end of 
March 2008.  Preliminary results indicate that even uncoated, this 
grating outperforms the echelle grating by a factor of ~2 in the ap-
propriate wavelength regime (~460 – 550 nm in first order).  Current 
plans are to release the grating in shared-risk mode for Semester 
2008B, and for general use in Semester 2009A.  

The final significant component of the upgrade is a new, all-refractive 
collimator.  This collimator will increase the throughput of the spec-
trograph by at least 60 percent.  At the time of writing, the mechanical 
portion of the collimator is almost completely fabricated, and the lens-
es for the collimator are being polished.  The Bench will be unavailable 
to observers August 11–31 when the team will install, integrate, and 
commission the new collimator.


