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Spring is the season of new beginnings, and it’s no exception 

around the LSST Project. Charles Simonyi and Bill Gates have giv-

en a spectacular boost to the private fund raising efforts of LSST 

Corporation with their $1M Challenge Match, a fresh start to the 

important mission of Enabling Science. Completion of the LSST 

M1M3 substrate was celebrated in January at the UA Steward 

Observatory Mirror Lab. The polished mirror has since been relo-

cated to a shipping container for a short journey to a storage facil-

ity where it will await a mirror cell and final transport to Chile in a 

couple years. Control of the Cerro Pachón summit has been trans-

ferred to the Summit Facility Contractor as the pace of construction accelerates. The final sculpting of the site and the 

forthcoming facility construction are viewable in real time from two webcams linked from the gallery. The baseline for 

fabrication of the LSST Camera has achieved a significant milestone, with “Critical Decision 2” approval from the DOE. 

Other camera developments include the successful demonstration of the final sensors and electronics in a test camera 

at Brookhaven National Lab and a successful subscale refrigeration system test at SLAC.

The distributed LSST project plans to come together again this year for its annual Project and Community Workshop the 

week of August 17th in Bremerton, WA. This is an open meeting; details will be posted as they become known at the 

meeting web page (ls.st/y41). Project-focused meetings early in the week will 

be followed by a Cadence workshop at the end of the week. These two aspects 

of the meeting will run sequentially this year, not in parallel, in an attempt to 

avoid scheduling conflicts as much as possible. The Project Staff continues to 

increase and the LSST 2015 workshop will be another great opportunity to 

bring the team and science community together.

In the words of Robin Williams, “Spring is nature’s way of saying, ‘Let’s party!’” 

and so in mid-April we will celebrate Primera Piedra, or First Stone, on Cerro 

Pachón and observe the ceremonial placing of the first stone at the base of 

a major construction project, in this case the Summit Facility Building for the 

LSST. All these activities remind us that the construction start is real and the 

ten years of design and development that brought us to this point are about to 

bear fruit. Spring has indeed brought a new beginning to the LSST.
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In February, LSST achieved a significant milestone with 

the primary/tertiary mirror (M1M3) – completion of the 

mirror surfaces’ polishing effort and successfully placing 

the $20 million mirror substrate in its storage container, 

where the LSST team will conduct additional integrated 

testing before final shipment to Chile in the coming years.

On February 13, the LSST Project accepted the M1M3 

mirror surfaces without conditions, given their outstand-

ing characteristics and overall expected performance. 

Acceptance, which marked completion of the polishing 

effort, followed rigorous testing and analysis jointly per-

formed by Steward Observatory Mirror Lab (SOML) and 

LSST Project staff.

Interferometric measurements confirmed the finished 

surfaces of both M1 and M3 met or exceeded their sur-

face function requirements for surface uniformity and fig-

ure accuracy over their full clear apertures. The position-

ing of the M3 surface with respect to the M1 surface has 

also been measured to be within tolerance for this unique 

dual surface monolithic mirror. All other specifications of 

the combined two mirror surfaces are within their toler-

ances including radii of curvature, conic constants, and 

other physical characteristics.

In a carefully executed multi-day procedure in late 

February, the M1M3 mirror was successfully placed in its 

storage container at SOML. The LSST team led by Jacques 

Sebag and the SOML team led by Kurt Kenagy deserve 

congratulations for flawlessly achieving this critical and 

complex maneuver.

The first day of the mirror lift began early, with a thorough 

review of the procedure including all safety concerns. A 

lifter composed of 54 vacuum pads was used to transfer 

the mirror from its polishing cell into its transport contain-

er. This lifter, supported by a crane, was positioned above 

the mirror and lowered very slowly to enable contact of 

the pads with the mirror. At this point, with the pads no 

longer in contact with the lifter, the mirror only supported 

the weight of the pads not the weight of the lifter. After fi-

nal positioning of the pads, six pumps connected to them 

were used to create a vacuum under each pad (the pumps 

are the yellow boxes located on the lifter in the image). 

After achieving the required vacuum, the pumps were 

then turned off and the pressure monitored carefully 

overnight to ensure the leak rate was minimal. This safety 

step was one part of the many procedures within the lift-

ing process to ensure a safe lift with reliable equipment.

The second day of the mirror lift also began early and 

again with a thorough safety review. The overnight pres-

sure was verified in each of the lines for all the vacuum 

pads and the pumps turned back on. Using the crane, the 

lifter was first raised little by little to re-establish contact 

with the vacuum pads. At this point, the M1M3 mirror 

was suspended on the crane. It was lifted very slowly from 

the polishing cell to clear the thermal injectors, smooth-

ly translated laterally, and positioned above the storage 

container located next to the polishing cell. The last step 

was to clock and lower the load to enable bolts to capture 

the mirror onto the pivot arm supports, which are located 

M1M3 Milestone Achieved

The vacuum lifter and LSST M1M3 suspended over the 
polishing fixture before being placed onto the bottom 
section of the mirror’s storage/transport container (in the 
photo foreground). Image credit: LSST.

Continued on p. 3
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The LSST Hiring Campaign continues in full force as the 

project staffs up to meet the demands of the construction 

effort. Current positions, along with those filled and com-

ing soon, are posted online at http://www.lsst.org/hiring. 

The individuals below have joined the project recently as 

examples of Top Talent Working in a Team Environment 

that Inspires Excellence - welcome!

Project Office

Laurie Thomas joined the LSST 

Project Office in January as Travel 

Administrator. She is responsi-

ble for ensuring all Project travel 

complies with federal regulations 

as well as AURA and LSST poli-

cies and procedures. She will help 

manage a strategic approach to travel by coordinating 

all staff travel arrangements and by processing all travel 

expense reports. She is already working with the AURA 

Procurement Manager to launch a new Concur travel 

platform that can eventually be shared with other AURA 

centers. Prior to LSST, Laurie worked for the Muscular 

Dystrophy Association (MDA) for 15 years, the last eight 

as Manager for Travel and Meeting Services. Experienced 

with various travel platforms and registration systems, 

Laurie has coordinated travel for clinical and scientific con-

ferences; board, sponsor and staff meetings; and numer-

ous television production projects. She has spearheaded 

logistics for meetings and conferences ranging from six to 

800 attendees.

Joseph Cockrum joined the 

LSSTPO on February 2 as an IT 

Technician. Joseph will provide 

support for desktop computers, 

laptops, and other stand-alone 

clients on the LSST computing 

network. He also will assist the 

IT Systems Administrator in upgrades and configura-

tion changes. Prior to LSST, Joseph worked at Sunnyside 

Unified School District where he provided comprehensive 

technical assistance for more than 1,200 teachers, staff 

members, students and administrators at 21 different 

sites.

Data Management

Tim Jenness joined the LSST Data 

Management Group March 23 as 

Deputy System Architect. Tim will 

assist in all aspects of DM system 

architecture, including refining 

the approved baseline design into 

the as-built design, doing “skunk 

works” rapid prototyping and evaluation projects, and 

helping institute good development processes. He brings 

a wealth of experience in large-scale processing systems 

New Hires

Continued on p. 4

in the transport box in the same orientation as the mirror. 

The overall procedure lasted for most of the day and pro-

ceeded smoothly. An inspection of the back of the mirror 

the following day revealed no problems with the glass and 

this important milestone was declared a great success.

The vibrant shade of blue on the M1M3 surface is a thin 

polyethylene coating previously applied to protect the 

mirror during the lift procedure and while in storage.

Formal delivery of M1M3 is expected in early April, when 

the LSST Project will take responsibility for the mirror in 

its shipping container and move it to a secure storage fa-

cility in Tucson.

More images of the mirror lift: http://ls.st/0am 

Local news coverage of the mirror lift: http://ls.st/8ip

M1M3 Milestone (Cont.)
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LSSTC Celebrates M1M3 Completion   

and astronomical software in particular, and his ability to 

grasp the big picture while worrying small details will be 

of great use. Prior to LSST, Tim was head of software for 

the CCAT telescope, and before that he was head of the 

scientific computing group for the James Clerk Maxwell 

Telescope and the United Kingdom Infrared Telescope.

Telescope and Site

Shawn Callahan joined the LSST 

Telescope and Site group February 

2 as Technical Manager. Shawn 

will lead the telescope mount as-

sembly fabrication effort. He also 

expects to work on interfaces to 

the primary/tertiary (M1M3) mir-

ror cell and support system. Immediately prior to LSST, 

Shawn was a senior mechanical engineer with a Caltech 

team developing an integral field unit spectrometer called 

the Keck Cosmic Web Instrument (KCWI). He also was a 

senior or principal engineer for Keck Observatory, the 

Multiple Mirror Telescope Observatory (MMT), and the 

Large Binocular Telescope (LBT). At Keck he was the pro-

gram manager for analyzing and determining the cost/

benefit/risk for the facility’s various seismic risk mitiga-

tion plans. At MMT and LBT, he contributed to the de-

velopment, procurement, verification and installation of 

the telescopes. His responsibilities included optical sup-

port structures, working with design firms for structural 

and mechanical systems, factory inspections around the 

world, and installations.

Camera

Tim Bond joined the LSST 

Camera group February 2 as the 

Integration and Test Engineering 

Manager. Prior to LSST, Tim 

was with University of Hawaii – 

Institute for Astronomy where 

he most recently served as Opto-

Mechanical Systems Engineer. Prior to the University of 

Hawaii he worked for NASA Infrared Telescope Facility 

in Honolulu as the Senior Facility Mechanical/Telescope 

Engineer. His extensive background in instrumentation 

and mechanical packaging experience will be invaluable 

in his new role.

Bill Wahl joined the LSST Camera 

group February 2 as Sensor 

and Science Raft Engineering 

Manager. Bill Wahl comes from 

Brookhaven National Lab where 

most recently he was Chief 

Engineering Coordinator for the 

NSLS-II Injector in the Photon Sciences Directorate. Prior 

to BNL he was the Vice President of Engineering for Fonar 

Corporation in New York. Bill’s technical knowledge, di-

verse background in operations, and project management 

abilities will be fully utilized in his new role.

New Hires (Cont.)

The LSST Corporation (LSSTC) and its member institutions 

celebrated the completion of the LSST M1M3 telescope 

mirror on January 10, 2015 in Tucson, Arizona. The 8-me-

ter monolithic primary/tertiary mirror (M1M3) was con-

structed and spun cast into a single piece of glass in 2008; 

in the more than 6 years since, the University of Arizona’s 

Steward Observatory Mirror Lab (SOML) meticulously pol-

ished the two separate figures. The M1M3 mirror is at the 

heart of the LSST telescope and the celebration marked a 

huge step toward making LSST a reality.

Through its stewardship of the private funding portion 

of the public/private partnership to build and operate 

LSST, the LSST Corporation and generous private donors 

funded the fabrication of key elements of the telescope, 

among them the M1M3. With more than 130 people in 

Continued on p. 5
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attendance, the event was successful in generating ex-

citement about the scientific potential of LSST. The day’s 

events included tours of SOML that provided guests an 

up-close and personal look at the 8m mirror. The evening 

program’s keynote speaker was LSST’s simulation scientist 

and Google Sky developer Andy Connolly of the University 

of Washington. Andy’s presentation captivated the audi-

ence as he focused on understanding the evolution of our 

universe and presented the challenges ahead preparing 

for the unprecedented data streams expected from LSST.

The evening’s event was highlighted with the showing of a 

video production of Bill Gates and Charles Simonyi touting 

the importance of the LSST. Charles Simonyi contributed 

$20M and Bill Gates $10M in 2008 for construction of the 

mirror, and they are personally motivated to see this proj-

ect succeed. The video is available for viewing or down-

load on the website.

To cap-off the event, Charles Simonyi, who was in atten-

dance with his wife Lisa, and Bill Gates each pledged to 

match $250,000 ($500,000 combined) dollar for dollar 

for each donation given to LSSTC or to its member insti-

tutions. Now that LSST has its federal construction fund-

ing, the focus has turned to preparing the community to 

use this amazing facility when it becomes operational in 

2022. Federal construction funds cannot be used for that 

purpose. That is the intent of the Simonyi/Gates chal-

lenge. The LSSTC can raise funds for scholarships, sum-

mer schools, workshops, endowments, computing, and 

more. This is a huge opportunity to raise up to one million 

dollars initially, which will go a long way toward starting 

the multi-year campaign to support enabling science with 

LSST big data.

Information on how you can join Charles Simonyi and 

Bill Gates in their support of LSST by participating in 

the $1M Challenge Grant can be found on the LSST 

Corporation website or by contacting LSSTC Executive 

Officer Pat Eliason, peliason@lsst.org.

Donors, LSST and SOML team members pose with the LSST 
M1M3 substrate during a tour as part of the January LSSTC mirror 
completion event. Left to right: Roger Angel, Michael Strauss, 
Lynda Lee, Christopher Murray, Anita Murray, Lisa Simonyi, 
Charles Simonyi, J. Pierpont, Vicky Kalogera, Andy Hutchison, 
Susan Hutchison, Stephanie Krabbendam, Victor Krabbendam, 
Richard Caris, Buell Jannuzi. Image credit: LSST.

M1M3 Completion  (Cont.)

Continued on p. 6

The LSST-French Connection: Signed and Tweeted!

On March 5, 2015, representatives from the Institut 

National de Physique Nucléaire et de Physique des 

Particules (IN2P3), of the Centre National de la Recherche 

Scientifique (CNRS), a French public scientific and 

technological institution, the Large Synoptic Survey 

Telescope Corporation (LSSTC), SLAC National Accelerator 

Laboratory, The LSST Project Office (LSSTPO), and The 

National Center for Supercomputing Applications (NCSA) 

at the University of Illinois at Urbana-Champaign, met 

in Paris, France to sign two agreements solidifying 

partnerships related to the construction, operations, 

and exploitation of the Large Synoptic Survey Telescope 

(LSST).

A Memorandum of Agreement (MOA) between IN2P3, 

LSSTC, LSSTPO, and NCSA established a partnership be-

tween the parties to enable IN2P3 to contribute to the 

LSST Data Release Processing during the survey opera-

tions of the facility. In exchange, a set of French scientists 

will collaborate in the scientific exploitation of the LSST 
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database. Under this agreement IN2P3 will contribute to the data pro-

cessing operations of LSST through the provision of communications, 

processing hardware, and labor necessary to support LSST annual 

data release processing as a satellite processing site to the NCSA LSST 

Archive Center. This agreement solidifies the partnership between 

CNRS/IN2P3, LSSTC, and NCSA that will be effective and remain in full 

force and effect through the end of the LSST survey operations.

The second agreement, between IN2P3, SLAC, and LSSTC, extended 

an existing scientific and technical collaboration between IN2P3 and 

SLAC into the fabrication phase of the Camera Project for the LSST. IN2P3 scientists and engineers at a set of nine dis-

tinct laboratories are involved in many areas of the camera development including the sensors and electronics, the filter 

system, camera control software, and integration and test.

LSST Summit Facility general contractor, Besalco, has officially taken 

possession of the Cerro Pachon site in order to begin the construc-

tion effort. Going forward, the LSST site now is an active construction 

site with all of the consequent safety rules and restrictions in effect. 

In particular, access to the site by project personnel now must be pre-

approved by Besalco. Besalco began work in January 2015, mobilizing 

personnel and equipment and establishing offices and a warehouse on the summit. They are working with their sub-

contractor Rocterra to remove the final 20,000 cubic meters of material. Excavation for the telescope pier foundation 

and construction of the road to the telescope main platform are nearing completion. The platform for the calibration 

telescope is complete.

Testing of a subscale LSST Camera refrigeration system at SLAC has demonstrated the ability to run reliably for extended 

periods at consistent, acceptable temperature and power use. During study periods of typically 10 days, the system has 

run reliably at approximately -128 degrees Celsius with a total load of about 87.5 Watts. The subscale test began in June 

2014 in order to simulate more realistic camera geometry and operations.

The LSST project has achieved another significant milestone. The baseline for fabrication of 

the 3,200 megapixel digital camera has received key “Critical Decision 2” approval from the 

DOE. The LSST team can now move forward with the development of the camera and pre-

pare for the “Critical Decision 3” review process this summer, the last requirement before 

actual fabrication of the camera can begin.

LSST Director Steven M. Kahn, IN2P3 Director Jacques 
Martino, and LSSTC Executive Officer Pat Eliason sign 
MOAs solidifying the parties’ partnership on March 5 
in Paris. Image credit: LSST.

LSST Site Transferred to Summit Facility Contractor

Subscale Refrigeration System Testing Successful

LSST Camera Receives Funding Approval

LSST-French (Cont.)

Continued on p. 7
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In early February, a team working on the LSST Camera project at Brookhaven National 

Laboratory (BNL) demonstrated the first successful operation of a test camera using 

a “vertical slice” of the final camera sensors and electronics. The test assembly con-

tained prototype CCDs and one 48-channel raft electronic board, all housed in a de-

velopmental model of the Commissioning Camera cryostat. The raft sensor assembly 

was set at -100C, and the electronics sink was set at -10C. Using a variety of optical 

and electronic stimuli, the team found all 48 channels reading out and meeting critical 

performance specifications for noise, crosstalk and linearity.

Unlike most astronomical imagers, LSST’s 

mosaic camera will be constructed from 

21 identical modules, known as “rafts.” A 

raft module can be operated as an autonomous, fully functional, and test-

able camera. The science raft tower (SRT) is the modular building block of the 

camera focal plane. Each science raft contains a 3 x 3 array of science sen-

sors (CCDs) and the necessary front end and back end electronics. All com-

ponents of the SRT are contained within the camera cryostat vacuum space.

The vertical slice test involved contributions from many collaborating institu-

tions, notably LPNHE (Paris), University of Pennsylvania, and SLAC.

Article by Paul O’Connor

The lsst.org Gallery now has a page dedicated to images from a recently reactivated web-

cam with a view of the LSST site on the Cerro Pachon summit. The images provide a win-

dow onto the summit facilities’ construction progress. The web page image refreshes ev-

ery minute; also available are time lapse animations - one with a series of images captured 

at hourly intervals and one with each image captured at the one-minute interval.

Scientist Paul O’Connor’s reflection 
in the three CCD focal plane of the 
LSST test camera assembly at BNL. 
Image credit: Paul O’Connor.

A graphic indicating the components of the 
LSST test camera assembly at BNL.

BNL Demonstrates First Successful Operation of an LSST Test Camera

Webcam Offers View of LSST Construction Progress

Subscale Refrigeration (Cont.)

After beginning the tests using a non-flammable refrigeration mixture designated 

LSST29-19C, the team later returned to using the original mix, LSST-3N, whose higher 

hydrocarbon content aids in the transport of oil through the system. This provided more 

robust performance and improved temperature stability and overall reliability. During 

the week of December 8, the team tested the feedback control system, used to stabilize 

the cryoplate temperature. With the feedback control system turned on, cryoplate tem-

perature stabilized at -125C to better than plus/minus 0.1 degrees Celsius, with a total 

load about 97.5 Watts.




