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As I prepare for the April face to 
face meeting of the LSST Board, it 
occurs to me how much the proj-
ect has grown since I became man-
ager six year ago. At that time, 
there were only four member or-
ganizations. Our Board meetings 
fit into the smallest of conference 
rooms. Today there are 28 mem-
bers and Board meetings require 
careful advance planning. When I 

first started work in Tucson I had 
to move around from office to of-
fice before I found a permanent 
home. We had no NSF or DOE fund-
ing for design and development. 
Thankfully Research Corporation 
(now Research Corporation for 
Science Advancement) provided 
that initial seed funding to get us 
going. Today the LSST Corporation 
(LSSTC) budget is over $10M/year 
in design and development as we 
get ready for construction. We 
also spend millions more in long-
lead items such as the telescope 
mirrors. The mirror funding is 
made possible by generous pri-
vate support that seemed unat-
tainable six years ago. The ten 
LSST science collaborations have 
just under 250 members and the 
technical engineering teams num-
ber about 100 staff members.

With all of the growth and en-
thusiasm for the LSST has come 
the added complication of man-
aging a project that is both big 
and distributed. We have major 
activities centered in such di-
verse locations as Washington, 
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Welcome to the April 2009 issue of LSST E-News, marking our second 
year of publication. We take you from Tucson, AZ to Washington, DC 
then Canton, NY and Long Beach and Davis, CA. Enjoy the ride and 
thank you for your continued interest and support. 
On behalf of LSST, Suzanne Jacoby

LSST Donor Charles Simonyi 
Returns to Space.  

Follow his adventure at 
www.charlesinspace.com
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Progress continues on fabrication 
of the LSST Secondary Mirror (M2) 
Substrate at Corning’s Canton, 
New York facility. Corning ma-
chined eight boules of ULE®, se-
lected for coefficient of thermal 
expansion homogeneity and qual-
ity, into petal shapes and posi-
tioned in an annular arrangement 
inside Corning’s 8-meter furnace. 
The furnace’s burners ignited 
on March 9, 2009 starting off a 
gradual ramping of glass tem-
perature to reach high tempera-
ture fusion seal firing (1800°C) on 
March 13th. At high temperature, 
the separate petal pieces fused 
together to create a contiguous 
substrate. The temperature was 
then stabilized around the an-
nealing temperature (1000°C) 
before the controlled cool down 
cycle, which ended on March 
15th.

After inspection workers will lift 
the substrate off the furnace. 
They will determine critical zone 
placement and will grind the mir-
ror to oversize plano/plano in 

shape. Corning will then return 
the mirror to the furnace a sec-
ond time where it will sit atop a 
convex contoured sag form. The 
mirror temperature will be el-
evated to 1500°C to enable the 
mirror to slump over the form to 
define its nominal 100 mm (3.9 
inches) thick meniscus shape. 
Technicians will then generate 

the concave back and convex 
front surfaces and finally provide 
an acid etching to enable mir-
ror support attachment, reduce 
residual stresses, and increase 
overall substrate integrity. 
Corning will deliver the M2 sub-
strate to the LSST Project by the 
end of 2009.

Technician Brian Todd unveils the LSST secondary (M2) mirror substrate recently 
fused at Corning’s Canton, NY facility. After inspection and removal from the fur-
nace, Corning will grind the 3.5-meter annulus and then return it to the oven for 
a controlled melt which helps define the final shape of the 100mm (3.9-inch) thick 
meniscus substrate. Delivery to the LSST Project is planned by the end of 2009.

LSST Secondary Mirror Substrate Fused
Bill Gressler

California, Tucson, New York, 
Illinois, and Massachusetts. Now 
a number of scientific and engi-
neering laboratories in France 
are becoming active. Of course, 
the final location for the LSST will 
be Chile, so our activity there is 
ramping up quickly.

The key to success of the techni-
cal oversight of the project has 
been the outstanding work of 
the managers of various techni-
cal teams: Victor Krabbendam for 
Telescope and Site, Jeff Kantor 
for Data Management, and Kirk 

Gilmore for Camera. Of course 
Suzanne Jacoby plays a huge role 
wearing multiple hats for man-
agement of Education and Public 
Outreach as well as handling all 
of our public relations.

We’ve also grown recently with 
the addition of Daniel Calabrese, 
the new LSSTC Business 
Administrator. One of Daniel’s 
first tasks was to assemble our 
business certification package for 
the NSF. That certification will 
allow the LSSTC to receive the 
hundreds of millions of federal 
dollars necessary to construct the 
LSST observatory.

The scientific, technical and ad-
ministrative staff that make the 
LSST project a success are far too 
numerous to mention here. Their 
capability and reliability all make 
my job possible.
Mostly though the growth has 
come because of the general 
excitement around the LSST and 
the contributions it will make 
to science. It’s been my great 
pleasure to both watch and be 
part of this great enterprise. The 
management of the project may 
have made for some extended 
travel but it’s all worth it. I ex-
pect the next six years to be just 
as exciting.

Project Manager’s Reflections



3 April 2009 • Volume 2, Number 1

LSST had a strong showing at the 213th meeting of 
the American Astronomical Society (AAS), which took 
place January 4-8 in Long Beach, California. Nearly 
2500 astronomers were in attendance presenting 
1800 scientific papers; the pressroom was active with 
more than a dozen press conferences and the exhibit 
floor crowded with 60 booths encouraging interac-
tion. LSST had a large display on the exhibit floor 
featuring a 8’ by 10’ image of the team around the 
mirror blank, a video of project highlights, and an 
impromptu T-shirt raffle. Originally put up to conceal 
the back of our display, the T-shirts were so popular 
we raffled them off at the meeting’s conclusion.

In addition to the exhibit, LSST presented 30 science 
posters in a special session. These posters are avail-
able for viewing on the LSST public website.

One LSST team member in attendance was Suzanne 
Nichols, a 5th year graduate student in observa-
tional astronomy who studies with Dr. John Peterson 
at Purdue University. Suzanne works on dark matter 
searches and mapping as well as simulating data for 
the upcoming LSST telescope. Below she describes 
highlights from her four favorite LSST posters:

LSST: Cadence Design and Simulation:  
Cook et al.

Abstract: “The LSST Project has developed an opera-
tions simulator to investigate how best to observe 
the sky to achieve its multiple science goals. We will 
present the results of simulating 10 years of LSST op-
erations using realistic seeing distributions, histori-
cal weather data, scheduled engineering downtime 
and current telescope and camera parameters.”

This poster describes the operations simulator 
that tells us how often we need to visit each 
part of the sky in order to achieve our science 
goals. For my part, I think that the images of the 
magnitudes reached in each filter at the 5 sigma 
level are the most interesting point on this post-
er. Not only does this highlight exactly how deep 
we will be able to go in each filter, but it also 
demonstrates the area of the sky for which we 
will have very good photometric redshifts, which 
makes lensing people like me very happy.

Mapping the Milky Way and Near Field 
Structure with LSST: Bullock et al.

Abstract: “Recent results from large-area surveys 
have drastically altered our view of the Galaxy, dou-
bling the known population of satellite galaxies and 
revealing a complex, dynamical structure that is still 
being shaped by the infall of smaller systems. The 
multicolor, multi-epoch photometric map created by 
the LSST will provide an unprecedented means to 

extend our exploration of the Galaxy’s structure, 
star formation, chemical enrichment, and accretion 
history on a panoramic scale.”

This poster presents many of the improvements 
that LSST will provide to our understanding of 
the structure of the Milky Way. On this poster 
my favorite image is the one showing a simula-
tion of stellar halos overlaid with the radius of 
SDSS results. Then much farther out is the LSST 
radius. How exciting that we will know all the RR 
Lyrae up to 400 kpc? That we will know about the 
smaller galaxies that ours has engulfed? (I say it 
is very exciting!)

Transients and Variable Stars 
with LSST: Jones et al.

Abstract: “LSST will open an unprecedented window 
into the optical transient sky. It will cover more of 
the sky, more often, and to a deeper limiting magni-
tude than has previously been possible. Most intrigu-
ingly, LSST will also discover new types of transient 
and variable phenomena. LSST will generate ‘alerts’ 
within 60 seconds of detecting a new transient, per-
mitting the community to follow up unusual events 
in greater detail.”

LSST Goes to Long Beach
Suzanne Jacoby and Suzanne Nichols

The LSST Booth at the January 2009 AAS meeting in Long Beach

Continued on p. 4
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On this poster they highlight all the variable objects 
that LSST will see. This includes, but is not limited 
to: Novae, GRB afterglows, Tidal Disruption Flares 
and completely new objects. The best thing on this 
poster is the huge question mark in the middle of 
one graphic. It shows that we just do not know about 
things that happen on short timescales (aside from 
GRB afterglows.) So this is a completely unknown 
thing. Everything seen in that part of the graph will 
be a totally new discovery!

Simulating the LSST: Jernigan et al.

Abstract: “The science that will be derived from 
the LSST (from studies of weak lensing to detec-
tion of variable and moving sources) depends on a 
detailed knowledge of the statistical properties of 
the sources detected within the LSST data stream 
together with a careful characterization of the sta-
tistical and systematic errors. The goal of the LSST 
Image Simulation group is to develop detailed simu-
lations of images for the LSST. This includes catalogs 
of stars and galaxies to a depth of r=28th magnitude, 
variable sources including high proper motion stars, 
asteroids, and supernovae, extended sources and 
potential artifacts. From these catalogs high-fidelity 
image simulations incorporating a multi-layer tur-
bulent atmosphere, detailed models of the optical 
system for the telescope, camera and control system 
are derived by ray-tracing individual photons; simu-
lating the full LSST field-of-view.”

On my favorite poster we discuss the LSST simu-
lator and the images it produces as well as the 
photon ray tracing method used by the simula-
tor. I had to be partial to this poster because it 
is the one I helped with. Still, I challenge anyone 
to take a deep look at the image and not be in 
awe. Pictured on this poster is one chip. A fo-
cal plane has 189 chips. Just think of how much 
information we can get from every focal plane. 
And that was Just for 15 seconds. Now do it for 
10 years. I think this poster illustrates best all 
the potential for this project. Just look at the 
image and I think you will agree.

The AAS meets twice a year with the smaller sum-
mer meeting taking place in Pasadena, California 
June 7-11, 2009 and Washington, DC as host of the 
January 2010 meeting. LSST will be there!

Tony fixes an impurity on the LSST Mirror Blank

Congratulations to T-shirt winners Tom Hockey, Eric Winter, Peter 
Pitman, and Michael Paul!

LSST Goes to Long Beach
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LSST was sponsored by the 
American Astronomical Society 
(AAS) to participate in the 15th 
Annual Exhibition of the Coalition 
for National Science Funding 
(CNSF) on Capitol Hill. The evening 
event, The Path to Innovation: 
Scientific Discovery and Learning, 
was held at the Rayburn house 
Office Building on March 24th. 
Don Sweeney and Chuck Claver 
traveled to Washington, DC to 
present at the event and also 
meet with several congressional 
staffers. They described LSST’s 
innovative science, data manage-
ment, and education and public 
outreach (EPO) programs and 
discussed the decadal review pro-
cess in which the astronomical 
community prioritizes activities 
for the decade ahead. At the CNSF 
event and office visits, Claver and 
Sweeney talked with staffers over 
the course of eight action packed 
hours.

Begun in 1988, the CNSF is an al-
liance of over 100 organizations, 
including the AAS, which promotes 
the goal of increasing the national 
investment in National Science 
Foundation’s (NSF) research and 
education programs. Participating 

organizations include 
professional, scien-
tific and engineering 
societies, indepen-
dent research organi-
zations, colleges and 
universities, and high-
er education asso-
ciations. Each year 
the CNSF holds an 
exhibition to feature 
science, mathemat-
ics, and engineering 
research and educa-
tion projects supported by NSF. 
Claver and Sweeney mingled 
with congressional staffers and 
representatives to raise aware-
ness of how LSST works to meet 
US research and education goals. 
Approximately 300 attended the 
2009 event to view the 34 exhib-
its. Claver states, “This was not 
your typical poster session. Nancy 
Pelosi gave a short address, Tony 
Chan (Head of NSF’s Directorate 
for Mathematical and Physical 
Sciences) visited us at the exhibit, 
and NSF Director Arden Bement 
was in attendance.”

AAS John Bahcall Public Policy 
Fellow Marcos Huerta facilitat-
ed visits earlier in the day with 

four groups of staffers: 
those of Representative 
Gabrielle Giffords, 
Senator John McCain, 
the House Subcommittee 
on Research and Science 
Education, and the 
Senate Committee on 
Commerce, Science and 
Transportation. Sweeney 
and Claver enjoyed meet-
ing staffers who were 
well-informed about the 
LSST project and recep-
tive to a discussion of 

its scientific and economic ben-
efits. Dahlia Sokolov, the new 
staff director (six months) of the 
Subcommittee on Research and 
Science Education, which over-
sees both NSF and the Department 
of Energy (DOE), was quite inter-
ested in how NSF and DOE are 
working together on LSST. In gen-
eral the public private funding 
model, interagency cooperation 
and challenging project schedule 
caught the interest of staffers.

Sweeney and Claver emphasized 
the unique research and educa-
tional capabilities of a survey, 
which incorporates the time 
domain and offers innovative 
research and educational oppor-
tunities. The opportunities for 
innovative EPO and the resulting 
investment in EPO at early stages 
were particularly well-received. 
Sweeney and Claver made the case 
that using past surveys as models 
(e.g. Sloan Digital Sky Survey and 
Galaxy Zoo) LSST will engage citi-
zen scientists and leverage their 
individual investigations into 
large-scale, cutting edge science. 
This engagement and the train-
ing of researchers will help the 
US remain competitive in world 
markets — as well as produce  
 

LSST Meets Washington Elite
Chuck Claver and Anna Spitz

Chuck Claver and Don Sweeney participate in the 
15th Annual Exhibition of the Coalition for  
National Science Funding on Capitol Hill.

Nancy Pelosi addresses the Coalition for National 
Science Funding

Continued on p. 6
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How do you manage 30 terabytes of data each night 
and enable cutting-edge science, including some 
that hasn’t even been defined yet? The LSST data 
management and science teams convened a meeting 
February 9-10, 2009 at the University of California, 
Davis (UC-Davis) to further refine just how to accom-
plish this enormous, paradigm-shifting task. LSST 
science requirements are the drivers for defining 
how data management is structured and carried out. 
“One of the challenges is that a lot of the science is 
unpredictable. There is a broad distribution of ac-
cess and computation needs”, says LSST Director, 
Tony Tyson. Adding to this underlying challenge is 
the communication challenge: assembling a collabo-
ration strategy to get scientists more involved in how 
data will be captured, analyzed, moved through, and 
archived in the LSST system. The UC-Davis meeting 

met these challenges by refining boundary defini-
tions for products to create a software environment, 
which enables access to LSST data for diverse users, 
and by instituting steps to improve communication 
between the architects of the data management and 
the data users.

The LSST Science Requirement Document (SRD) 
specifies a set of science goals for LSST observing 
program to achieve. To accomplish this, “the data 
management system (DMS) must generate, or en-
able the generation of, a set of data products, and 
to make them available to scientists and the pub-
lic.” According to Tim Axelrod, Data Management 
Scientist, to perform this mission, the DMS performs 
the following major functions:

Data Management Boundary Meeting Defines Science Needs
Tim Axelrod, Jeff Kantor and Anna Spitz

Attendees at the LSST Data Management meeting Feb. 9-10th 2009 in Davis, CA. From left: Rob Gibson, Steve Kahn, Jacek 
Becla, Ray Plante, Don Sweeney, Hu Zhan, Zeljko Ivezic, Robert Lupton, Lynne Jones, Sam Schmidt, Michael Strauss, Sid-
ney Wolff, Tim Axelrod, Gregory Dubois-Felsman, David Burke, Harry Ferguson, Chuck Claver, James Jee, Suzanne Jacoby, 
Jeff Kantor, Ryan Scranton, Roc Cutri, Tony Tyson, Oskar Holm.

fantastic new discoveries in the 
fields of dark energy/dark mat-
ter, near Earth asteroids and other 
fields. Staffers wondered about 
the computing power and software 
development to make this all pos-
sible — Claver’s descriptions of the 
computer science research and 
implementation on LSST further 

impressed the staffers. Staffers 
seemed poised to remember the 
unique contributions of the project 
in both how it is done and what it 
will produce.

Claver and Sweeney have re-
turned from their excellent ad-
venture committed to continued 

improvement in communicating 
with policy makers and the public 
about LSST. They learned valuable 
lessons in presenting the case for 
LSST to those in the political realm, 
lessons that can help all collabora-
tors focus their discussions with 
non-scientists.

LSST Meets Washington Elite

Continued on p. 7
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• The DMS processes the incoming stream of images 
the camera system generates to produce transient 
alerts and to archive the raw images.

• Approximately once per year the DMS creates and 
archives a Data Release, a static self-consistent col-
lection of data products generated from all survey 
data taken from the date of survey initiation to the 
cutoff date for Data Release.

•The DMS periodically creates new calibration data 
products that other processing functions will use.

• The DMS makes all LSST data available through an 
interface that uses community-based standards 
and facilitates user data analysis and production of 
user-defined data products at Data Access Centers 
(DACs) and external sites.

Attendees tackled the basic needs and expectations 
of the DM system. Day one focused thinking with the 
question, how do we go from raw pixels to calibrated 
databases and day two focused discussions with the 
charge, how do we make this useful to the world. 
With these goals in mind, the group organized discus-
sions around the needs of science collaborations, the 
data management deliverables, challenges of data 
collection, and development possibilities beyond the 
core data management products.

The meeting posed an array of questions concerning 
details of processing for the science collaborations. 
Questions ranged from what does “facilitates user 
data analysis and production of user-defined data 
products” mean to how will the system optimize de-
tection of the objects that each science collabora-
tion is interested in.

LSST collaborators have envisioned data products 
driven by four core science cases in the SRD: con-
straining dark energy and dark matter, taking an in-
ventory of the solar system, exploring the transient 
optical sky, and mapping the Milky Way. These data 
products are organized into three groups based pri-
marily on where and when they are produced.

Pipeline processing produces Level 1 data products 
continuously every observing night through a highly 
automated process. Level 1 data products include 
exposures, alerts, detected source catalogs, as-
tronomical object catalogs, and nightly summary 
statistics.

Level 2 data products are generated as part of a 
Data Release and include products that require sig-
nificant computation and human interaction because 
they combine data from many sources. Level 2 data 
products consist of co-added exposures, calibration 
products, and more extended catalogs.

Researchers derive Level 3 data products from Level 
1 and 2 products to support specific science goals. 
The Data Management System provides computing 
(hardware and software) capabilities to enable re-
searchers to create the Level 3 data products, and in 
certain cases, propose them for elevation into Level 
1 or 2.

Level 1 and Level 2 data products that have passed 
quality control tests are required to be accessible 
to the public without restriction. Access policies for 
Level 3 products will be product- and source-specific 
and in some cases proprietary.

Science collaborators left the meeting with the 
charge to take the list of the ten science projects 
for each collaboration, and consider how they would 
perform the analyses, what LSST-provided data prod-
ucts are needed and what processing and support 
are needed. Science collaborations are to report 
back in one month. Combining this information with 
Axelrod’s summary document about the system, the 
DM group will be able to do a computing and stor-
age estimate and create a table of total resources 
needed to achieve all the science collaborators want 
to do with the LSST’s massive amounts of data.

Data Management Boundary Meeting Defines...
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