


NOAO/NSO Newsletter
NATIONAL OPTICAL ASTRONOMY OBSERVATORY/NATIONAL SOLAR OBSERVATORY

ISSUE 99 — SEPTEMBER 2009

Science Highlights
Solar Polar Vortex?......................................................... 3
NEWFIRM Discovery of Warm Molecular
. Hydrogen in the Wind of M82.................................... 4
12C Is Missing from the Hyades Open Cluster.................... 6

Y~¨zxª¥¨%© d{Ęxz
Z ©{y«¦©%ª d{®ª.............................................................. 8
_¥|©wª«©¬y«¬©{ h{¥{®w£ w« deWe w¥z «~e
. W¤{© yw¥ h{y¦­{©° w¥z h{ ¥­{ª«¤{¥« Wy«.................... 9
h{ijWh X© ¥}ª ki Y¦¤¤¬¥ «° Wyy{ªª «o
. fw£¦¤w© HFFC ¥y~ w¥z d{® e§« yw£ i§{y«©¦}©w§~........ 9

NOAO Gemini Science Center
Classical and Queue Observing Opportunities ® «~ «~{ 

]{¤ ¥  j{£{ªy¦§{ª |¦© i{¤{ª«{© HFGFW.......................12
NICI: Open for Business.................................................13
May 2009 Gemini Board Meeting and Its Impact on
. m\cei w¥z «~{ Wª§{¥ f©¦}©w¤...............................14
Extraordinary NICI Images of Eta Carinae......................15
]iW ^{£§|¬£ ^ ¥«P Zw«w fwy¢ ¥}  ¥ W©y~ ­{......................16
Kyoto 2009 Joint Subaru/Gemini Science Conference.....16
NGSC Instrumentation Program Update..........................17

Observational Programs
HFGFW exª{©­ ¥} f©¦§¦ªw£ª Z¬{ IF i{§«{¤x{© HFFO;
. Survey Proposals Due 15 September 2009.................18
Y¦¤¤¬¥ «° Wyy{ªª j ¤{ W­w £wx£{  ¥ HFGF 
. ® «~ «~{ Y^WhW e§« yw£ _¥«{©|{©¦¤{«{© W©©w°.............19
Y¦¤¤¬¥ «° Wyy{ªª j ¤{ W­w £wx£{  ¥ HFGFW
. ® «~ cw}{££w¥B ccjB w¥z ^w£{..................................19
Observing Request Statistics for 2009B
. Standard Proposals.................................................. 20
]{¤ ¥  _¥ª«©¬¤{¥«ª [¯§{y«{z «¦ X{ W­w £wx£{ 
. |¦© HFGFW.................................................................21

Yj_e _¥ª«©¬¤{¥«ª W­w £wx£{ |¦© HFGFW........................... 22
afde _¥ª«©¬¤{¥«ª W­w £wx£{ |¦© HFGFW.......................... 23
ccj _¥ª«©¬¤{¥«ª W­w £wx£{ |¦© HFGFW........................... 24
cw}{££w¥ _¥ª«©¬¤{¥«ª W­w £wx£{ |¦© HFGFW..................... 24
^w£{ _¥ª«©¬¤{¥«ª W­w £wx£{ |¦© HFGFW............................ 24
Y^WhW _¥ª«©¬¤{¥«ª W­w £wx£{ |¦© HFGF.......................... 24

Cerro Tololo Inter-American Observatory
X£w¥y¦ i~¬«z¦®¥ HFFO................................................. 25
iWcP  j~{ f¬ª~ «¦ \ ©ª« b }~«.......................................... 26
Spartan Infrared Camera Commissioning Update............ 26
\w©{®{££ < m{£y¦¤{#i«w|| Y~w¥}{ª w« Yj_e.................. 26
Students Wanted for 2010 CTIO REU Program............... 27

Kitt Peak National Observatory
San Juan Fire Successfully Suppressed
. W j~w¥¢ o¦¬ «¦ j~¦ª{ m~¦ f©¦«{y«{z e¬© \wy £ « {ª.... 28
j®¦ iy {¥y{ i°¤§¦ª w  ¥ cw©y~ HFGF «¦ ^{£§ Y{£{x©w«e
. 50th W¥¥ ­{©ªw©° ¦| e¬© dw« ¦¥w£ exª{©­w«¦©°......... 29
d[m\_hcP  b¦¦¢ ¥} Xwy¢B b¦¦¢ ¥} \¦©®w©z.................. 30
Site Protection............................................................... 30
j¦~¦¥¦ e%¦z~w¤ ^¦©ª{ Yw¤§ ¦¥ a «« f{w¢.....................31

National Solar Observatory
Z ©{y«¦©%ª Y¦©¥{©.......................................................... 32
Wjij fwªª{ª \ ¥w£ Z{ª }¥ h{­ {®.................................... 34
ieb_iElic.................................................................. 34
GONG ++................................................................... 36
First Quarter Deadline for NSO Observing Proposals..... 38
W heiW l {® ¦| «~{ i¬¥............................................... 39
_¥ c{¤¦© w¤ ¦| `¦~¥ WD [zzy
. 25 March 1931–10 June 2009.................................. 40

Education & Public Outreach
Wª«©¦¥¦¤° Yw¤§ª HFFO ¦¥ a «« f{w¢............................. 41



2   NOAO/NSO Newsletter | September 2009>>>

The NOAO-NSO Newsletter is published quarterly 
by the National Optical Astronomy Observatory

fDeD X¦¯ HLMIHB j¬yª¦¥B Wp NKMHL
editor@noao.edu

Katy Garmany, Editor

Section Editors

George Jacoby 	S cience Highlights
Dave Bell 	 Observational Programs
Mia Hartman 	 Observational Programs
Christopher J. Miller	S cience Data Management
d y¦£{ iD ­w¥ z{© X£ {¢ 	 Yj_e
Buell T. Jannuzi 	 KPNO
a{¥ ^ ¥¢£{ 	 d]iY
iw££° Wzw¤ª 	 d]iY
`¦~¥ b{ xwy~{© 	 die
`wy¢ { Z {~£ 	 die
aw«° ]w©¤w¥° 	 [z¬yw« ¦¥ < f¬x£ y e¬«©{wy~

e¨¥y«xª~¥¤ hªv{{

Barbara Fraps 	M anaging Editor
f{«{© cw©{¥|{£z 	 Z{ª }¥ < bw°¦¬«
Kathie Coil 	P roduction Support

An image of the open star cluster NGC 6520 and nearby dust 
cloud Barnard 86, in the constellation Sagittarius.  �e bright 
young stars of this cluster, which probably formed from gas 
related to the nearby dust cloud, stand out in contrast to the 
background of older stars of the bulge of our Galaxy.  �e 
larger image was taken on 24 June 2007 at the CTIO Blanco 
4-meter telescope with B (blue), V (green), I (orange), and 
H-alpha (red) �lters.  �e inset image was taken at the 
Gemini South telescope, using the Gemini Multi-Object 
Spectrograph.  �is image is 9.7 × 5.4 arcminutes.  �e color 
composite is made using the u-band (blue), g-band (cyan), 
r-band (yellow), and i-band (red). 

Both of these images were released during the 100 Hours  
of Astronomy Webcast, �Around the World in 80 Telescopes� 
held 3�4 April 2009, during the International Year of  
Astronomy 2009.

Thisjustin
On August 6, at about 9 pm, the SOAR Adaptive Module (SAM) saw 
�rst light at Cerro Pachón. �rough heavy clouds, with terrible seeing 
to be sure, but it did its job and improved the quality of the images (of 
one of the brightest stars in the Southern Hemisphere!)

SAM is a HUGE project that has been active since 2002; the �rst Con-
cept Design Review was in Tucson in April 2003. �ere are few people 
at CTIO who have not contributed in one way or another, but several 
groups deserve special mention.

�e SAM instrument is a new kind of Adaptive Optics instrument 
which exploits Ground Layer Seeing Compensation, a concept origi-
nated by Francois Rigaut, with a low-cost laser guide star that enables 
SOAR to provide adaptive correction in the optical in a cost e�ective 
way.  Project Scientist Andrei Tokovinin made the creative connec-
tions between ground layer, Rayleigh lasers, and SOAR�s characteris-
tics to come up with the concept that became SAM.  

�e following engineering team was assembled to realize the concept:
- Optical Engineer - Roberto Tighe
- Mechanical Engineer - Patricio Schurter
- So�ware Engineer - Rolando Cantarutti
- Electronics and control engineers - Manuel Martinez, Eduardo 

Mondaca

 Led by:
- Project Scientist - Andrei Tokovinin
- Project Manager - Nicole van der Bliek
- Project Advisor - Brooke Gregory

�e SAM team would have been helpless without the participation of 
the following groups:
- �e Designers - particularly Alfonso Cisternas and Rossano Rivera 

who carried the engineers� concepts to completion, 
- �e Machine Shop - whose abilities to realize designs in metal is a 

never-ending source of amazement to us, 
- �e Electronics Technicians - who were key in the integration of the 

mechanisms into the main module, 
- �e SOAR engineering and technical team, who counseled the SAM 

team on the interface to SOAR and who received and mounted SAM 
on SOAR this last week, 

- �e CTIO and NOAO management, who have supported the SAM 
project throughout these years. 

We must not rest on our laurels: �rst light with a natural guide star is an 
important milestone but there is much to be done to reach the �nal goal 
of laser-guided, ground-layer-compensated adaptive optics. We look 
forward to the continued support of all of you in this exciting endeavor.

Nicole van der Bliek & Brooke Gregory

Publication Notes
�is Newsletter is presented in full and in color with active 

links online at www.noao.edu/noao/noaonews/html.
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Solar Polar Vortex?
James C. LoPresto (Edinboro University of Pennsylvania), Wesley Gould (Case Western Reserve University), 

Claude Playmate & Eric Galayda (National Solar Observatory)

Di�erential rotation relative to latitude has been carefully ob-
served on the Sun for many decades.  We have expanded on 
these observations by taking data concentrating on the solar 

di�erential rotation very close to the poles.  Typically, the di�erential 
rotation shows speeds of rotation of about 2000 m/s near the Equator 
and about 1000 m/s near latitudes of 80 degrees.

�e di�erential rotation has undergone changes over surprisingly 
short periods of time.  In short, the central latitudes have been some-
what constant, whereas the regions near the Equator and the poles 
have changed substantially in a semi-periodic fashion, which appears 
to be correlated with the solar magnetic cycle.

Keith Pierce and James LoPresto observed what appeared to be an 
increased spin in the 1970s and 1980s (see �gure 1).  �e increases 
in spin appear to be short lived but occur during times of high mag-
netic activity.  In a few cases, dramatic increases in spin approaching 
400 m/s have occurred.

Observations of the latitude dependent �spin� near the poles have 
been ongoing since 2003 using the McMath-Pierce Solar Telescope 
facilities at Kitt Peak.  As expected, due to this time frame falling 
around Solar Minimum, little or no substantial spin change has 
been observed.  �ese observations are continuing, and we expect 
to observe an increase in the Solar Polar Vortex Spin correlated to 
increased magnetic activity as we climb into Cycle 24.

�ese observations are made with the McMath-Pierce Vertical 
Spectrograph and the NSO Array Camera (NAC), a cryogenic 10242 
infrared (InSb) array, which is sensitive in the 1�5 µm region.  Our 
setup produces 2D spectra covering a small wavelength region near 
1.58 µm.  �is wavelength window was selected as it shows both solar 
and telluric lines.  �e telluric lines are used as wavelength standards 
to measure the Doppler shi�s of solar lines (see �gure 2).  Figure 3 
shows a plot of the spectral region with the major solar lines marked. 
�e narrow, evenly spaced lines are due to telluric CO2.

Self-written so�ware is used to measure several horizontal cuts 
through the 2D spectra.  From these, we acquire average pro�les of 
all the absorption lines in the image.  Bisectors are calculated for the 
solar lines, which are asymmetrically red-shi�ed due to granulation.  
�e bottom of the C-shaped bisectors is arbitrarily chosen to de�ne 
the wavelengths of the solar absorption lines.  �en the symmetric 
pro�les of the telluric lines are employed to de�ne the wavelengths 
and calculate a Doppler velocity shi� for each of the solar lines.

Observations made over the past six years exhibit a rotation speed 
(spin) of about 930–35 m/s at 85 degrees latitude.

From limited past experience, we expect spin rates to increase to 
values as high as 1300 m/s during the upcoming solar maximum.  It 
will be quite interesting to track the polar rotation speed through the 
next cycle, especially in light of the extremely deep minimum that we 
are currently experiencing. 

Figure 1:  Differential rate of solar rotation.
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