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Friday'8:30'–'9:30'Breakfast!on!site!(LBL!–!Building!66!Auditorium)!
9:30'am!Welcome!–!Joel!Primack!(UCSC)!UC=HiPACC!!5th!year!report,!this!conference!
9:45'am'–'1:00'pm!Latest!Progress!and!Current!Challenges!–!Chair:!Peter!Nugent!!
Cosmological!simulations!–!Anatoly!Klypin!(NMSU),!Mike!Warren!(LANL)!
Collisionless!fluids!=!Tom!Abel!(Stanford)!
Galaxy!simulations!–!Dušan!Kereš!(UCSD),!Phil!Hopkins!(Caltech)!
Star!formation!simulations!=!Mark!Krumholz!(UCSC)!
Planet!formation!simulations!–!Greg!Laughlin!(UCSC)!!
Berkeley!Institute!for!Data!Science!(BIDS)!=!Saul!Perlmutter!(UCB/LBNL)!
Data=driven!astronomical!inference!with!machine!learning!–!Joshua!Bloom!(UCB)!
Simulations!of!supernovae!and!neutron!star!mergers!–!Dan!Kasen!(UCB/LBNL)!!
Computational!neutrino!flavor!astrophysics!–!George!Fuller!(UCSD)!
Time!domain!computing!–!Julian!Borrill!(LBNL),!Tom!Vestrand!(LANL)!
1:00'–'2:00'Lunch!provided!on!site'for!all!registered!participants!
2:00'–'3:30'pm!Visualization!
Public!outreach!–!Ryan!Wyatt!(California!Academy!of!Sciences)!
Recent!Progress!in!GPU=based!Visualization!of!N=body!and!AMR!Simulations!
! –!Ralf!Kaehler!(Stanford/KIPAC)!!
Volumetric!data!analysis!and!visualization!with!yt!
! –!Matt!Turk!(Columbia)!with!Alex!Bogert!(UCSC)!
3:30'–'4:00'Coffee!Break''
4:0046:00'pm!How!Can!We!Improve!UC@HiPACC?!–!Chair:!Mike!Norman!
Support!campus!programs!–!James!Bullock*!(UCI)!
Develop!intercampus/lab!programs!–!Peter!Nugent!(LBNL)!
Expand!topical!areas!covered!by!UC=HiPACC!=!Mike!Norman!(UCSD)!
Pursue!creation!of!a!scientific!computing!institute!–!Joel!Primack!(UCSC)!
Roundtable!discussion!by!UC=HiPACC!campus!and!lab!representatives!of!what!has!!
!!!!!!!!!!!!!!!worked,!what!needs!improvement!–!including!Dušan!Kereš!(UCSD),!
!!!!!!!!!!!!!!!Gillian!Wilson!(UCR),!Tom!Vestrand!(LANL)!
6:3048:30'pm'Dinner'at'Great'China'Restaurant,'2190'Bancroft'Way,'Berkeley'
!
Saturday'8:30'am'–'9:30'am'Breakfast!on!site'
9:30'am'–'12:30'pm!!Greatest!Challenges!for!This!Decade!–!Chair:!Joel!Primack!
Progress!porting!applications!to!manycore!architectures,!NERSC=8!procurement!
! –!Katie!Antypas!(NERSC!Services!Director!and!NERSC=8!Procurement!lead)!
Capabilities!of!and!simulation!software!for!new!high!performance!computers!!
! –!Mike!Norman!(UCSD),!Piyush!Mahrotra!(NAS)!
Time!domain!computing!!–!Peter!Nugent!(LBNL)!!
Big!Data:!storing,!moving,!mining,!visualizing!–!Mike!Norman!(UCSD)!
Cooperating!–!e.g.,!AGORA!high=resolution!galaxy!simulation!comparison!project!
! –!Joel!Primack!(UCSC)!
12:30'pm'Lunch!provided!on!site!for!all!registered!participants!
*=by!Skype!



http://hipacc.ucsc.edu

UC-HiPACC 3D AstroVisualization Lab
On-the-fly visualization of cosmic filaments 

in the Bolshoi-Planck simulation

http://hipacc.ucsc.edu
http://hipacc.ucsc.edu


       2 UC-HiPACC: The First Four+ Years 2010–2014 

Collectively, the faculty and laboratories 
throughout the University of California system 
arguably comprise the largest and most powerful 
computational astrophysics group in the world. 
The purpose of the University of California High-
Performance AstroComputing Center (UC-
HiPACC) is to realize the full potential of UC’s world-
leading computational astrophysics system-wide.  
  
UC-HiPACC accomplishes that purpose in four ways. 
First, it is multidisciplinary: it links theoretical and obser-
vational astrophysicists, physicists, earth and planetary 
scientists, applied mathematicians, and computer scien-
tists across all UC campuses and three DOE national la-
boratories, to take advantage of California’s leadership in 
computers and related fields. Second, UC-HiPACC is 
collaborative: it fosters researchers’ interaction both with 
one another and with rapidly increasing observational 
data, through mini-grants for travel, support for working 
groups and meetings, and other mechanisms. Third, UC-
HiPACC is enabling: it empowers researchers to utilize 
efficiently new supercomputers with hundreds of thou-
sands of processors—both to understand astrophysical 
processes through simulation, and to analyze the 
petabytes (and soon exabytes) of data that will flow from 
the new telescopes and supercomputers. Finally, as part 
of a public state institution, UC-HiPACC is fully aware of 

an obligation to return value to California and to 
the public: Its outreach activities include develop-
ing educational materials made available through 
websites, planetarium shows, videos, popular mag-
azines, and other media, and distributing visualiza-
tions from astrophysical simulations that are both 
beautiful and educational.  

  
Support for UC-HiPACC, totaling $350,000 per year for 
five years, comes from the office of the University of 
California Vice President for Research and Graduate 
Studies, Steven Beckwith, through the Multicampus Re-
search Programs and Initiatives (MRPI) competition. 
  
UC-HiPACC’s Key Activities 
In its first four-plus years, UC-HiPACC’s has created and 
funded two major, important, and original activities.  
 
One, in education, is the annual advanced International 
Summer School on AstroComputing (ISSAC) for grad-
uate students and postdoctoral fellows. Held every year 
since 2010 and focusing on various special topics in com-
putational astronomy, the schools have attracted many of 
the best young astrophysicists from the UC system, the 
United States generally, and leading foreign centers.  
 
The other, in research, is the major international Assem-
bling Galaxies of Resolved Anatomy (AGORA) pro-

ject to ensure reproducibility among the leading 
high-resolution galaxy simulation codes (computer 
programs), and to help improve the codes so that 
simulated galaxies look and act increasingly like 

 

Plenty of time is allotted for formal and informal collaborations at working meetings supported by UC-HiPACC. Discussion images are from 2013 
AGORA workshop, 2013 Institute for the Philosophy of Cosmology, and 2011 Galaxy Workshop; group photo is from 2013 Galaxy Workshop. ON 

COVER (clockwise): Images from 2012 Computational Astronomy Journalism Boot Camp, 2013 AGORA workshop, 2011 advanced International 
Summer School on AstroComputing, and 2013 Galaxy Workshop (at a session of the American Institute of Physics Division of Particles and Fields). 
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donated their new “holographic” 3D visualization product 
zSpace. Previously, 3D VizLab director Nina McCurdy 
represented Primack’s group and UC-HiPACC in the 
NASA exhibit at Supercomputing 2010 (the annual inter-
national conference for high-performance computing, 
networking, storage, and analysis) in New Orleans, LA; 
at Supercomputing 2011 and at the Astro-Viz Workshop 
2011 (both in Seattle, WA, but in different months); and 
at Supercomputing 2012 in Salt Lake City, UT. In 2012, 
McCurdy presented astro-visualizations at a Goethe Insti-
tut art/science symposium in San Francisco.  
 
Alex Bogert, who became 3D VizLab director in June 
2013, has developed a portable visualization software 
package called pyRGBA, with the help of two computer 
science undergraduates, John Holdener and Nicholas 
Smith, who helped build major components. The software 
includes a hardware volume renderer that can easily be 
attached to a remote web browser. It generates 2D or 3D 
simulation output visualization videos in real time on the 
latest GPUs, including supporting remote streaming, to 
make it possible for more people in the scientific commu-
nity to create visualizations. Using pyRGBA, Bogert has 
made visualizations of the large scale structure of dark 
matter from the Bolshoi simulations, which can be seen in 
real-time 3D on the VizLab hardware, output as a high 
definition video, or streamed to a remote user’s browser. 
This software is being used in the AGORA galaxy simu-
lation comparison project, and will be made public. 
 
As a major outreach initiative, in June 2012, UC-
HiPACC sponsored the first science/engineering journal-
ism boot camp to be held on the West Coast in astrono-
my, and the first ever held anywhere on astrocomputing. 
The boot camp, called Computational Astronomy: 
From Planets to Cosmos, consisted of two full days of 
formal sessions at UC Santa Cruz, in which 15 faculty 
from six UC campuses and DOE labs presented one-hour 
mini-courses on key topics in computational astronomy. 
A third day featured field trips to the Hyperwall of NASA 
Ames Research Center and the visualization facilities of 

the California Academy of Sciences in San Francisco. 
The 20 science and engineering journalists in all media 
represented publications and productions that collectively 
reach over 10 million readers and 
viewers worldwide. At least 10 
feature stories resulting from sub-
jects introduced in the boot camp 
appeared in 2012 and 2013.  
 
In 2012, Primack wrote a feature 
article on the Bolshoi cosmological 
simulation for the semi-popular 
IEEE Spectrum magazine. Since 
joining UC-HiPACC in June 2011, 
Senior Writer Trudy E. Bell has 
written or coauthored five feature 
articles on aspects of computation-
al astronomy for other semi-
popular magazines. In 2012, one 
on big data was published in The 
Bent and one on the Bolshoi cos-
mological simulation co-authored 
with Primack was the July cover 
story in Sky & Telescope). An ac-
count of the journalism boot camp 
appeared as a feature in the winter 
2013 issue of ScienceWriters, the 
quarterly magazine of the profes-
sional National Association of Sci-
ence Writers. Now in press for 
publication in 2014 is another cov-
er story for Sky & Telescope, this 
one on CANDELS, the largest-ever 
Hubble Space Telescope survey, co
-authored with Primack, University of California Ob-
servatories director Sandra M. Faber, CANDELS co-
leader Henry C. Ferguson, and David Koo (UCSC). Just 
submitted to Scientific American is a feature on the extra-
galactic background light, coauthored with Primack and 
Alberto Dominguez from UC Riverside. Bell has also 
written six UC-HiPACC press releases on computational 
astronomy around the UC campuses (one of which led to 
a 2012 feature story “A Box of Universe,” by Brian 
Hayes in American Scientist) and written and designed a 
dozen AstroShorts. She also regularly aggregates press 
releases about astronomy research around the UC-
HiPACC consortium.  

UC-HiPACC’s website home page (upper left) is appealing to students 
and educators. In 2012, UC-HiPACC debuted one-page AstroShorts 
(upper right), which describe research in computational astronomy at one 
of UC-HiPACC’s 12 consortium sites, for reprinting in astronomical 
society newsletters. UC-HiPACC staff also were involved in the publica-
tion of feature articles for the general public (column at lower right). 

UC-HiPACC’s        Astro-              Shorts
UCI, UCSC, UCSD

LANL

UCR, UCSC

http://hipacc.ucsc.edu

http://hipacc.ucsc.edu
http://hipacc.ucsc.edu
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UC-HiPACC’s          Astro-Shorts

http://hipacc.ucsc.edu

UCSB

LANL

LBL                      UCB, UCDUCSC

http://hipacc.ucsc.edu
http://hipacc.ucsc.edu


             UC-HiPACC Executive Committee
Director: Joel Primack (UCSC) <joel@ucsc.edu>
Coordinator from Northern California: Peter Nugent (LBNL)
Coordinator from Southern California: Michael Norman (UCSD)

                                           UC-HiPACC Council
UC Berkeley: Christopher McKee        UC San Diego: Michael Norman
UC Davis: Maruša Bradač                     UC Santa Barbara: S. Peng Oh
UC Irvine: James Bullock                    UC Santa Cruz: Sandra Faber
UC Los Angeles: Steve Furlanetto        Los Alamos National Lab: Thomas Vestrand
UC Merced: TBA                                  Lawrence Berkeley National Lab: Peter Nugent
UC Riverside: Gillian Wilson                Lawrence Livermore National Lab: Peter Anninos

                             UC-HiPACC Staff
UC-HIPACC Administrator: Sue Grasso <hipacc@ucsc.edu>
Visualization Specialist: F. Alex Bogert <bogart.alex@gmail.com>
Senior Writer - Outreach: Trudy Bell <t.e.bell@ieee.org>
Webmaster and Editor: Steve Zaslaw <sjzaslaw@gmail.com>

UC-HiPACC Support: ~$350,000/yr from the University of California
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As computing and observational power continue to increase rapidly, the most 
difficult problems in astrophysics are now coming within reach of simulations 
based on solid physics, including the formation and evolution of stars, 
planets, and supermassive black holes, and their interactions with their 
galactic environments. 

The purpose of HIPACC is to realize the full potential of the University of 
California’s worldleading computational astrophysicists, including those at 
the affiliated national laboratories. HIPACC does this by fostering their 
interaction with each other and with the rapidly increasing observational 
data, and by empowering them to utilize efficiently the new supercomputers 
with hundreds of thousands of processors both to understand astrophysical 
processes through simulation and to analyze the petabytes and soon exabytes 
of data that will flow from the new telescopes and supercomputers. This 
multidisciplinary effort links theoretical and observational astrophysicists, 
physicists, earth and planetary scientists, applied mathematicians, and 
computer scientists on all nine UC academic campuses and three national 
labs, and exploits California’s leadership in computers and related fields. 

HIPACC’s outreach activities include developing educational materials, 
publicity, and websites, and distribution of simulation outputs including 
visualizations that are beautiful as well as educational.



Funding Opportunities

Calls for proposals scheduled twice annually for Fall/Winter & Spring/Summer funding Cycles.

UC-HIPACC will support focused working groups of UC scientists from multiple campuses to pursue
joint projects in computational astrophysics and related areas by providing funds for travel and
lodging. At the heart of UC-HIPACC are working groups. 

1. Small travel grants enable scientists, graduate students, and post-doctoral students to travel
easily and spontaneously between Center nodes. UC-HIPACC will fund travel grant proposals
submitted by faculty members, senior scientists, postdocs or graduate students up to $1000 on a
first-come-first-served basis with a simple application describing the plan and purpose of the
travel. 

2. Grants ranging between $1000 - $5,000 to support larger working groups or participation in
scientific meetings. 

3. Mini Conference grants of up to $5,000 to support collaborations of multiple UC campuses and 
DOE labs.

4. Grants to faculty to support astrocomputing summer research projects by undergraduates.

5. Matching grants of up to $10,000 for astrocomputing equipment.

6. Innovative initiative proposals for other purposes that are consistent with the goals of UC-
HIPACC.  Such purposes could include meetings or workshops, software development, or education 
and outreach.
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students. UC-HiPACC covered lodging and some travel 
expenses; there was also a grant from the DOE. Faculty 
and students were given supercomputing accounts on 
SDSC’s brand new Gordon supercomputer. 
  
ISSAC 2013 at UC Santa Cruz and directed by Mark 
Krumholz (UCSC), focused on the use of large-scale sim-
ulations in Star and Planet Formation. There were 16 
lecturers and 48 students. UC-HiPACC funds covered 
lodging and refreshments. Accounts on UCSC’s new 
3,000 core supercomputer Hyades were provided for all 
the lecturers and participants, with all relevant codes with 
sample inputs and outputs. 
 
ISSAC 2014 at UC San Diego and the San Diego Super-

computer Center, to be held July 21–August 1 and di-
rected by George Fuller (UCSD), will focus on Neutrino 
and Nuclear Astrophysics. Accounts will be provided 
for lecturers and students on SDSC’s Gordon supercom-
puter. Applications are now being accepted. 
  
Enabling Research 
In 2013, for the second year, UC-HiPACC sponsored the 
international Assembling Galaxies of Resolved Anato-
my (AGORA http://www.agorasimulations.org/) project. 
AGORA is a major research initiative of more than 90 
astrophysicists from over 40 institutions worldwide to 
compare how 10 leading simulation codes model the evo-
lution of galaxies at high resolution, using the same initial 
conditions, UV background, and gas cooling, and the 

same analysis code yt (http://yt-
project.org/). Over the three days of 
the 2013 AGORA working meeting 
(August 16–18) at UCSC, 50 leading 
cosmologists and computational astro-
physicists from more than 25 leading 
institutions worldwide shared their 
initial results from 13 working groups, 
each addressing key technical and 
scientific aspects of the comparisons. 
The analysis focused on comparing 
both the performance of the codes and 
the astrophysical results, including 
comparing the results with astronomi-
cal observations.  
 
Many of the working groups are led 
by postdoctoral astrophysicists or jun-
ior faculty members. Between the 
annual workshops, participants work 
on the project remotely, with web 
meetings using the SeeVogh web con-
ference platform supported by UC-
HiPACC. UC-HiPACC also supported 
development workshops for the yt 
astrophysics analysis and visualization 
code that AGORA is using.  
 
In January 2014, the 20-page AGORA 
flagship paper was published in Astro-
physical Journal Supplement. Several 
more papers are in preparation. The 
AGORA project is also supported by a 
NERSC Data Pilot Program allocation 
of substantial computing and storage. 
In addition, AGORA is supported by 
the new UCSC Hyades astrophysics 
computer system, purchased with a 
NSF MRI grant and including a 
PetaByte AstroData system donated 
by Huawei Technologies Co. The 
third annual AGORA workshop will 
be August 15–18, 2014. 
 
Meantime, in all four years (2010–
2013), UC-HiPACC has co-sponsored 
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the annual Santa Cruz Galaxy Workshop at UCSC each 
August, co-organized by Primack and Hebrew University 
Professor of Physics Avishai Dekel. In 2013, the five-day 
Galaxy Workshop attracted 90 participants from more 
than two dozen institutions worldwide, including from 
four UC campuses. As usual, slides and video recordings 
of all the talks were posted on the UC-HiPACC website. 
The 2014 Galaxy Workshop will be August 11–15.  
  
UC-HiPACC has also sponsored or co-sponsored special 
topical conferences. Most recently, in February 2014, it 
co-sponsored with the UC Southern California Center for 
Galaxy Evolution (CGE) a conference at the Beckman 
Center of the National Academies at UC Irvine, entitled 
The Near-Field, Deep-Field Connection. In March 
2014, it cosponsored with Lawrence Berkeley National 
Laboratory a conference Computational Astrophysics 
2014-2020: Approaching Exascale; the twin goals of 
this meeting were to discuss the future of astrophysics in 
general and the future of UC-HiPACC specifically.  
 
In 2013, UC-HiPACC provided staff support for a three-
week Institute for the Philosophy of Cosmology at 
UCSC, with funding from a Templeton Foundation grant 
to Rutgers University. Participants included 28 advanced 
graduate students and postdocs (two-thirds having back-
grounds mainly in philosophy of science and the rest in 
physics/astrophysics) and 20 faculty lecturers.  
 
Previously, in 2012, UC-HiPACC co-sponsored the Bar-
yon Cycle Conference with the CGE at the Beckman 
Center at UC Irvine. In the three-day conference, 130 
theorists and observers (including ones from seven UC 
campuses) focused on the cycle of gas through galaxies 
and the intergalactic medium across cosmic time. In De-
cember 2010, UC-HiPACC organized a major conference 
on The Future of AstroComputing at UC San Diego 
and the San Diego Supercomputer Center, for two major 
purposes: to clarify the big issues for the next five years 
in astrophysical computation and data, and to bring lead-
ers in the field together to meet with key computational 
astrophysicists, especially from the University of Califor-
nia and other West Coast institutions including Stanford 

University. Earlier that year, UC-HiPACC co-sponsored 
an Enzo User Workshop at UC San Diego on the cos-
mology simulation code Enzo. 
 
Shaping Careers 
In 2013, for the fourth year, UC-HiPACC sponsored two 
funding cycles for small grants in support of computa-
tional astrophysics research that includes collaborations 
among two or more UC campuses and/or the affiliated 
DOE labs. For grad students, such travel and collabora-
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2013, UC-HiPACC funded six collaborative research 
efforts linking six campuses and one DOE lab, and co-
funded equipment with matching funds at one campus. 
In 2013 UC-HiPACC also supported use of the SeeVogh 
scientific web conference platform for computational 
astrophysics research on the UC campuses and affiliated 
DOE laboratories. 
  
In the first eight funding cycles from early 2010 through 
late 2013, 33 small grants (grants under $10,000) were 
awarded to researchers at seven UC campuses and two 
DOE labs, total-
ing over 
$125,000. Some 
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labs, including 
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As shown by these images from UC-HiPACC’s 
2013 advanced International Summer School 
on AstroComputing (ISSAC) at UC Santa Cruz, 
tours of visualization laboratories, formal 
presentations, hands-on instruction, informal 
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tion with fellow grad students and postdocs 
and with faculty are all part of the ISSAC 
experience. The 2014 ISSAC will be at UC San 
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students. UC-HiPACC covered lodging and some travel 
expenses; there was also a grant from the DOE. Faculty 
and students were given supercomputing accounts on 
SDSC’s brand new Gordon supercomputer. 
  
ISSAC 2013 at UC Santa Cruz and directed by Mark 
Krumholz (UCSC), focused on the use of large-scale sim-
ulations in Star and Planet Formation. There were 16 
lecturers and 48 students. UC-HiPACC funds covered 
lodging and refreshments. Accounts on UCSC’s new 
3,000 core supercomputer Hyades were provided for all 
the lecturers and participants, with all relevant codes with 
sample inputs and outputs. 
 
ISSAC 2014 at UC San Diego and the San Diego Super-

computer Center, to be held July 21–August 1 and di-
rected by George Fuller (UCSD), will focus on Neutrino 
and Nuclear Astrophysics. Accounts will be provided 
for lecturers and students on SDSC’s Gordon supercom-
puter. Applications are now being accepted. 
  
Enabling Research 
In 2013, for the second year, UC-HiPACC sponsored the 
international Assembling Galaxies of Resolved Anato-
my (AGORA http://www.agorasimulations.org/) project. 
AGORA is a major research initiative of more than 90 
astrophysicists from over 40 institutions worldwide to 
compare how 10 leading simulation codes model the evo-
lution of galaxies at high resolution, using the same initial 
conditions, UV background, and gas cooling, and the 

same analysis code yt (http://yt-
project.org/). Over the three days of 
the 2013 AGORA working meeting 
(August 16–18) at UCSC, 50 leading 
cosmologists and computational astro-
physicists from more than 25 leading 
institutions worldwide shared their 
initial results from 13 working groups, 
each addressing key technical and 
scientific aspects of the comparisons. 
The analysis focused on comparing 
both the performance of the codes and 
the astrophysical results, including 
comparing the results with astronomi-
cal observations.  
 
Many of the working groups are led 
by postdoctoral astrophysicists or jun-
ior faculty members. Between the 
annual workshops, participants work 
on the project remotely, with web 
meetings using the SeeVogh web con-
ference platform supported by UC-
HiPACC. UC-HiPACC also supported 
development workshops for the yt 
astrophysics analysis and visualization 
code that AGORA is using.  
 
In January 2014, the 20-page AGORA 
flagship paper was published in Astro-
physical Journal Supplement. Several 
more papers are in preparation. The 
AGORA project is also supported by a 
NERSC Data Pilot Program allocation 
of substantial computing and storage. 
In addition, AGORA is supported by 
the new UCSC Hyades astrophysics 
computer system, purchased with a 
NSF MRI grant and including a 
PetaByte AstroData system donated 
by Huawei Technologies Co. The 
third annual AGORA workshop will 
be August 15–18, 2014. 
 
Meantime, in all four years (2010–
2013), UC-HiPACC has co-sponsored 
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the annual Santa Cruz Galaxy Workshop at UCSC each 
August, co-organized by Primack and Hebrew University 
Professor of Physics Avishai Dekel. In 2013, the five-day 
Galaxy Workshop attracted 90 participants from more 
than two dozen institutions worldwide, including from 
four UC campuses. As usual, slides and video recordings 
of all the talks were posted on the UC-HiPACC website. 
The 2014 Galaxy Workshop will be August 11–15.  
  
UC-HiPACC has also sponsored or co-sponsored special 
topical conferences. Most recently, in February 2014, it 
co-sponsored with the UC Southern California Center for 
Galaxy Evolution (CGE) a conference at the Beckman 
Center of the National Academies at UC Irvine, entitled 
The Near-Field, Deep-Field Connection. In March 
2014, it cosponsored with Lawrence Berkeley National 
Laboratory a conference Computational Astrophysics 
2014-2020: Approaching Exascale; the twin goals of 
this meeting were to discuss the future of astrophysics in 
general and the future of UC-HiPACC specifically.  
 
In 2013, UC-HiPACC provided staff support for a three-
week Institute for the Philosophy of Cosmology at 
UCSC, with funding from a Templeton Foundation grant 
to Rutgers University. Participants included 28 advanced 
graduate students and postdocs (two-thirds having back-
grounds mainly in philosophy of science and the rest in 
physics/astrophysics) and 20 faculty lecturers.  
 
Previously, in 2012, UC-HiPACC co-sponsored the Bar-
yon Cycle Conference with the CGE at the Beckman 
Center at UC Irvine. In the three-day conference, 130 
theorists and observers (including ones from seven UC 
campuses) focused on the cycle of gas through galaxies 
and the intergalactic medium across cosmic time. In De-
cember 2010, UC-HiPACC organized a major conference 
on The Future of AstroComputing at UC San Diego 
and the San Diego Supercomputer Center, for two major 
purposes: to clarify the big issues for the next five years 
in astrophysical computation and data, and to bring lead-
ers in the field together to meet with key computational 
astrophysicists, especially from the University of Califor-
nia and other West Coast institutions including Stanford 

University. Earlier that year, UC-HiPACC co-sponsored 
an Enzo User Workshop at UC San Diego on the cos-
mology simulation code Enzo. 
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dramatic astrocomputing visualizations to major 
planetariums, such as the Bolshoi cosmological 
simulation, shown on the dome of the Grainger 
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physics or provided matching funds for purchases of 
computational hardware.  
  
Outreach 
UC-HiPACC has helped provide content from cosmologi-
cal simulations to several major planetariums. In 2010, it 
contributed to the show LIFE: A Cosmic Story at the 
Morrison Planetarium of the California Academy of Sci-
ences in San Francisco. In 2011, simulation outputs of 
black holes (from UCSC astronomy professor Enrico 
Ramirez-Ruiz) and cosmology (from Joel Primack) were 
prominently featured in The Searcher, the inaugural show 
of the Adler Planetarium’s new Grainger Sky Theater, 
with 20 advanced projectors creating an image in the 
dome 8000 pixels across. UC-HiPACC worked closely 
with the scientific staff of both planetariums. UC-
HiPACC Public Outreach and Scientific Visualization 
Coordinator Nina McCurdy connected the computation 
and visualization team at NASA Ames Research Center 
with the Morrison and Adler Planetariums and with visu-
alization experts at the National Center for Supercompu-
ting Applications (NCSA) at the University of Illinois. In 
2013 Primack was an advisor to the American Museum 
of Natural History on their Hayden Planetarium show 
Dark Universe, which opened in March 2014 in San 
Francisco at the Morrison Planetarium of the California 
Academy of Sciences and will be seen at planetariums 
around the world. 
 
In the summers of 2011 and 2012, UC-HiPACC support-
ed UCSC Education graduate student Zoe Buck (advised 
by UCSC Prof. Doris Ash) to conduct pre- and post-show 
interviews with Adler viewers on the effectiveness of The 
Searcher. In August 2012, Buck presented her findings at 
the Astronomical Society of the Pacific’s annual educa-
tion and public outreach conference Communicating Sci-
ence in Tucson, Arizona.  

Since 2010, UC-HiPACC’s site http://hipacc.ucsc.edu/ 
has posted meeting announcements plus photographs, 
videos, and slides from speakers and presenters at UC
-HiPACC events. One innovative program that debuted 
in 2012 was a series called AstroShorts: free approxi-
mately semi-monthly one-page features on research in 
computational astronomy specifically designed to be re-
printed in the monthly newsletters of amateur astronomi-
cal societies; they immediately proved to be popular with 
astronomy clubs around the country.  

In January 2014, Steve Zaslaw was hired as webmaster to 
manage the website’s archives of lectures, visualizations 
and reference material, succeeding webmaster Eric 
Maciel. He is also focused on increasing the visibility of 
UC-HiPACC on the internet and through Facebook, Twit-
ter, and other social media. Other accomplishments in-
cluded the creation and publication of two comprehen-
sive Wikipedia articles on the Bolshoi Cosmological 
Simulation and UC-HiPACC.  

Significant for both research and outreach, AstroViz—
the UC-HiPACC Visualization Gallery—debuted on the 
website in late 2012, making astrocomputing simulation 
images and videos more easily accessible to the scientific 
community, educators, journalists, and the general public. 
AstroViz is hosting many of the best astronomical visual-
izations developed anywhere over the past two decades.  
  
Also in 2012, Ramirez-Ruiz and Primack created a 3D 
Astronomical Visualization Laboratory (nicknamed the 
3D VizLab) with partial support from UC-HiPACC. The 
3D VizLab is developing and testing innovative new 2D 
and 3D scientific visualization software, which will be 
made publicly available. Nvidia Corp. donated their new 
Quadro K6000 GPU to the 3D VizLab, and zSpace, Inc., 

The 20 participants accepted to UC-
HiPACC’s June 2012 boot camp 
“Computational Astronomy: From Planets to 
Cosmos” (group photo also shows several of 
the faculty members) included magazine feature writers, online writers and new media specialists, several public information officers from major 
universities, an Emmy Award-winning documentary filmmaker, and several international journalists. The boot camp offered two days of intense 
mini-courses at UC Santa Cruz and an on-campus field trip to the UC Observatories instrument labs; a third day featured field trips to visualiza-
tion facilities at NASA Ames Research Center and California Academy of Sciences. Seven of the at least 10 resulting online and radio stories and 
print features (in English, Czech, German, and Spanish) are shown, along with a poster (top left) announcing the boot camp. 
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real observed galaxies. AGORA collaborators are running 
high-resolution galaxy simulations with (as much as pos-
sible) the same astrophysics, in order to compare them 
with one another, with fundamental theory, and with ob-
servations. All the outputs are being analyzed in exactly 
the same way using the yt volumetric data analysis and 
visualization toolkit, which UC-HiPACC is facilitating by 
hosting yt-AGORA working meetings and developing 
software using the latest graphic processing units (GPUs) 
to allow remote users to interact visually with their super-
computer outputs through their browsers.  
 
In addition, UC-HiPACC sponsors or co-sponsors work-
ing meetings in northern and southern California that 
bring together astrophysicists with computer scientists 
and engineers to extend the state of the art in computation 
and data analysis. Many meetings last only a few days 
and involve only a few scientists, but others are longer 
conferences (see table above). A fourth key activity is 
fostering collaborations across the campuses of the UC 
system and affiliated DOE labs with mini-grants to enable 
travel and matching funds for computational equipment 
(see table on page 4).  
 
Advancing Education 
From its inception, the intention of UC-HiPACC’s annual 
advanced International Summer School on AstroCom-
puting (ISSAC) for graduate students and postdoctoral 
fellows is to empower young astronomers with data-
intensive methods for comparing massive observational 
data with massive theoretical outputs. Besides their edu-
cational value, ISSACs are increasing broader awareness 
of UC’s excellence and leadership in computational astro-
physics.  
  
Each year ISSAC meets at a different UC-HiPACC venue 
and focuses on in-depth study of a special topic. Relevant 

computer codes with sample inputs and outputs are made 
available to all the participants on a powerful computer, 
on which all students have working accounts so they can 
learn to use the codes hands-on during workshop ses-
sions. Beginning with the first ISSAC in 2010, slides and 
videos of the ISSAC lectures as well as photographs are 
posted on the UC-HiPACC website for scientists and the 
general public worldwide. 
  
ISSAC 2010 at UC Santa Cruz, directed by Anatoly 
Klypin (New Mexico State University) and hosted by Joel 
Primack (UCSC) on Galaxy Simulations, featured 10 
lecturers and 59 graduate students and postdocs. Faculty 
and student expenses were partially supported by a grant 
from the National Science Foundation. UC-HiPACC pro-
vided supercomputer accounts for students on the Triton 
system at the San Diego Supercomputer Center (SDSC), 
plus relevant codes and outputs.  
  
ISSAC 2011 at UC Berkeley and the Lawrence Berkeley 
National Laboratory, directed by Peter Nugent and Dan 
Kasen (UC Berkeley and LBNL) on Computational Ex-
plosive Astrophysics, concentrated on the modeling of 
core collapse and thermonuclear supernovae, gamma-ray 
bursts, neutron star mergers, and other energetic transi-
ents. With the help of a grant from the Department of 
Energy, all travel and lodging was reimbursed for the 14 
lecturers and 28 students, who were provided with super-
computing accounts and time on the Hopper supercom-
puter at LBNL’s National Energy Research Scientific 
Computing (NERSC) Center. 
  
ISSAC 2012 at UC San Diego and the San Diego Super-
computer Center focused on AstroInformatics—data 
mining for computational astronomy, directed by Alex 
Szalay (Johns Hopkins University) and hosted by Mi-
chael Norman (UCSD). There were 11 lecturers and 34 
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fostering collaborations across the campuses of the UC 
system and affiliated DOE labs with mini-grants to enable 
travel and matching funds for computational equipment 
(see table on page 4).  
 
Advancing Education 
From its inception, the intention of UC-HiPACC’s annual 
advanced International Summer School on AstroCom-
puting (ISSAC) for graduate students and postdoctoral 
fellows is to empower young astronomers with data-
intensive methods for comparing massive observational 
data with massive theoretical outputs. Besides their edu-
cational value, ISSACs are increasing broader awareness 
of UC’s excellence and leadership in computational astro-
physics.  
  
Each year ISSAC meets at a different UC-HiPACC venue 
and focuses on in-depth study of a special topic. Relevant 

computer codes with sample inputs and outputs are made 
available to all the participants on a powerful computer, 
on which all students have working accounts so they can 
learn to use the codes hands-on during workshop ses-
sions. Beginning with the first ISSAC in 2010, slides and 
videos of the ISSAC lectures as well as photographs are 
posted on the UC-HiPACC website for scientists and the 
general public worldwide. 
  
ISSAC 2010 at UC Santa Cruz, directed by Anatoly 
Klypin (New Mexico State University) and hosted by Joel 
Primack (UCSC) on Galaxy Simulations, featured 10 
lecturers and 59 graduate students and postdocs. Faculty 
and student expenses were partially supported by a grant 
from the National Science Foundation. UC-HiPACC pro-
vided supercomputer accounts for students on the Triton 
system at the San Diego Supercomputer Center (SDSC), 
plus relevant codes and outputs.  
  
ISSAC 2011 at UC Berkeley and the Lawrence Berkeley 
National Laboratory, directed by Peter Nugent and Dan 
Kasen (UC Berkeley and LBNL) on Computational Ex-
plosive Astrophysics, concentrated on the modeling of 
core collapse and thermonuclear supernovae, gamma-ray 
bursts, neutron star mergers, and other energetic transi-
ents. With the help of a grant from the Department of 
Energy, all travel and lodging was reimbursed for the 14 
lecturers and 28 students, who were provided with super-
computing accounts and time on the Hopper supercom-
puter at LBNL’s National Energy Research Scientific 
Computing (NERSC) Center. 
  
ISSAC 2012 at UC San Diego and the San Diego Super-
computer Center focused on AstroInformatics—data 
mining for computational astronomy, directed by Alex 
Szalay (Johns Hopkins University) and hosted by Mi-
chael Norman (UCSD). There were 11 lecturers and 34 

The June 2012 boot camp offered two days of intense mini-courses at UC Santa Cruz and an 
on-campus field trip to the UC Observatories instrument labs; a third day featured field trips to 
visualization facilities at NASA Ames Research Center and California Academy of Sciences. 
Seven of the at least 10 resulting online and radio stories and print features (in English, Czech, 
German, and Spanish) are shown, along with a poster (top left) announcing the boot camp.

UC-HiPACC’s June 2012 Boot Camp for Journalists:
“Computational Astronomy: From Planets to Cosmos” 



International Summer Schools on AstroComputing

HIPACC has organized and supported an annual school aimed at graduate students and postdocs 
who are currently working in, or actively interested in doing research in, AstroComputing. 
Topics and locations of the annual school have rotated, and Caltech and Stanford are also 
welcome to participate.  Lecture slides and videos, codes, inputs and outputs are on the UC-
HIPACC website http://hipacc.ucsc.edu. 

ISSAC 2010 school was at UCSC, on the topic of Hydrodynamic Galaxy Simulations.  Lectures 
were presented by experts on the leading codes (AMR codes ART, Enzo, and RAMSES, and SPH 
codes Arepo, GADGET, and Gasoline) and the Sunrise code for making realistic visualizations 
including stellar SED evolution and dust reprocessing.  There were 60 students, including 20 
from outside the USA.  Funding from NSF helped to support non-UC participant expenses.

ISSAC 2011 school was July 11-23 at UC Berkeley/LBNL/NERSC, on the topic of Computational 
Explosive Astrophysics: novae, SNe, GRB, and binary mergers.  The scientific organizers were 
Daniel Kasen (LBNL/UCB) and Peter Nugent (LBNL).  There was additional funding from DOE.

ISSAC 2012 school was at UC San Diego/SDSC, on AstroInformatics and Astrophysical Data 
Mining.  The scientific director is Alex Szalay (Johns Hopkins) and the host is Michael Norman, 
director, SDSC.  There was additional funding from DOE.

ISSAC 2013 school was at UCSC, on Star and Planet Formation.  The scientiic director was Mark 
Krumhols (UCSC), and 26 of the 50 students came from outside the USA.

ISSAC 2014 school will be at UC San Diego/SDSC, on Nuclear Astrophysics and Supernovae.  The 
scientiic director will be George Fuller (UCSD).

http://hipacc.ucsc.edu
http://hipacc.ucsc.edu


The 2010 school was at UCSC, on the topic of Hydrodynamic Galaxy Simulations



http://hipacc.ucsc.edu/

                                       

http://hipacc.ucsc.edu
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The University of California High-Performance AstroComputing Center | http://hipacc.ucsc.edu | email: hipacc@ucsc.edu | phone: (831) 459-1531

Apply by March 16, 2012. For more information and to apply: 
http://hipacc.ucsc.edu/ISSAC2012.html

Aid: UC-HiPACC will cover lodging and travel expenses for UC-affiliated students, 
and some financial assistance may be available for other students.

Registration for the summer school will be $300.  Payment will be required at the 
time of acceptance. 

Housing: Students will be staying at Conference Housing near SDSC on the UCSD campus 
(approximately $50/night).

Other Details

Tamas Budavari (Johns Hopkins University)
Andy Connolly (University of Washington)
Darren Croton (Swinburne University)
Gerard Lemson (Max Planck Institute for Astrophysics)
Risa Wechsler (Stanford University)
Rick White (Space Telescope Science Institute)

Main lecturers 

Speakers will include:

Director: Alex Szalay (Johns Hopkins University)

Mike Norman (UCSD/SDSC)
Peter Nugent (LBNL / UC Berkeley)
Joel Primack (UCSC)
Alex Szalay (Johns Hopkins University)
Matt Turk (Columbia University)

Additional lecturers

SDSC's Gordon Supercomputer. Photo: Alan Decker.

how to bring observations and simulations to a common framework, how to query largedata-
bases, how to do new types of on-line analyses and overall, how to deal with the large data 
challenge. The school will be hosted at the San Diego Supercomputer Center, whose data-
intensive computing facilities, Including the new Gordon supercomputer with a third of a pet-
abyte of flash storage, are among the best in the world. Special access to these resources 
will be provided by SDSC. 

The data available to astronomers is growing exponentially. 
Large new instruments and new surveys are generating ever 
larger data sets, which are all publicly available. Supercom-
puter simulations are used by an increasingly wider community of 
astronomers. Many new observations are compared to and inter-
preted through the latest simulations. The Virtual Astronomical 
Observatory is creating a set of data-oriented services available 
to everyone. In this world, it is increasingly important to know 
how to deal with this data avalanche effectively, and perform 
the data analysis efficiently. The summer school will address 
this analysis challenge. The topics of the lectures will include 

http://hipacc.ucsc.edu/ISSAC2012.html

San Diego Supercomputer Center
University of California, San Diego

July 9 - 20, 2012

The 2012 International Summer School on AstroComputing

 AstroInformatics
& present:

UC-HiPACC 2012
International Summer School 
on AstroComputing
students all got accounts on 
the new SDSC Gordon  
supercomputer with 300 Tb 
of  FLASH memory

Director: Alex Szaley, JHU
Host: Mike Norman, SDSC

We had 37 students, 
8 from UC, 19 from other US 
universities, and 10 from 
abroad.



UC-HiPACC 2013
International Summer 
School on AstroComputing
students all got accounts on 
the new hyades mini- 
supercomputer at UCSC

Director: Mark Krumholz, 
UCSC

We had 50 students, 
including 10 from abroad.
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databases, how to do new types of on-line analyses and overall, how to deal with the large 
data challenge. The school will be hosted at the San Diego Supercomputer Center, whose 
data-intensive computing facilities, Including the new Gordon supercomputer with a third of a 
petabyte of flash storage, are among the best in the world. Special access to these resources 
will be provided by SDSC. 

SDSC's Gordon Supercomputer. Photo: Alan Decker.

The data available to astronomers is growing exponentially. 
Large new instruments and new surveys are generating ever 
larger data sets, which are all publicly available. Supercom-
puter simulations are used by an increasingly wider commu-
nity of astronomers. Many new observations are compared to 
and interpreted through the latest simulations. The Virtual 
Astronomical Observatory is creating a set of data-oriented 
services available to everyone. In this world, it is increas-
ingly important to know how to deal with this data avalanche 
effectively, and perform the data analysis efficiently. The 
summer school will address this analysis challenge. The 
topics of the lectures will include how to bring observations 
and simulations to a common framework, how to query large

http://hipacc.ucsc.edu/ISSAC2012.html

San Diego Supercomputer Center
University of California, San Diego

July 9 - 20, 2012

The 2012 International Summer School on AstroComputing

 AstroInformatics

& present:

The 2014 International Summer School on AstroComputing

July 21 - August 1, 2014 
San Diego Supercomputer Center

University of California, San Diego

http://hipacc.ucsc.edu/issac2014.html

The interplay of frontier research in neutrino physics, nucleosynthesis, abundance observations, and high-
performance computing lies at the heart of efforts to understand core collapse supernovae, compact object 
mergers, and the mass assembly history of galaxies.  New observations are driving exciting new developments in 
these fields.  This school will provide the background for addressing these issues, including use of several of the 
relevant computer codes.  The school will be hosted at the SDSC, whose data-intensive computing facilities, 
including the Gordon supercomputer with a third of a petabyte of flash storage, are among the best in the world.  
All students at ISSAC 2014 will have accounts on Gordon, and will participate in hands-on code sessions in the 
afternoons with lectures in the mornings.

Director: George Fuller (UCSD)

Main Lecturers                                                      Additional Lecturers
Baha Balantekin (University of Wisconsin)                                       John Cherry (Los Alamos National Lab)
Joe Carlson (Los Alamos National Lab)                                            Vincenzo Cirigliano (Los Alamos National Lab) 
Hualyu Duan (University of New Mexico)                                       Carla Fröhlich (North Carolina State University)
Alex Friedland (Los Alamos National Lab)                                       George Fuller (UC San Diego)
Dan Kasen (UC Berkeley/Lawrence Berkeley Lab)                           Mark Paris (Los Alamos National Lab)       
Evan Kirby (UC Irvine)                                                                   Joel Primack (UC Santa Cruz)
Tony Mezzacappa (Oak Ridge National Lab)
Christian Ott (Caltech)                                  
Yong-Zhong Qian (University of Minnesota)                              

 PRESENT

Housing: students will be staying at conference housing near the SDSC on the UCSD campus.

The registration fee for ISSAC 2014 will be $300;  payment will be required at the time of acceptance.  UC-
HiPACC will cover lodging for all students, and some financial assistance may be available for travel expenses.

Apply by April 14, 2014, at the website http://hipacc.ucsc.edu/issac2014.html 
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databases, how to do new types of on-line analyses and overall, how to deal with the large 
data challenge. The school will be hosted at the San Diego Supercomputer Center, whose 
data-intensive computing facilities, Including the new Gordon supercomputer with a third of a 
petabyte of flash storage, are among the best in the world. Special access to these resources 
will be provided by SDSC. 

SDSC's Gordon Supercomputer. Photo: Alan Decker.

The data available to astronomers is growing exponentially. 
Large new instruments and new surveys are generating ever 
larger data sets, which are all publicly available. Supercom-
puter simulations are used by an increasingly wider commu-
nity of astronomers. Many new observations are compared to 
and interpreted through the latest simulations. The Virtual 
Astronomical Observatory is creating a set of data-oriented 
services available to everyone. In this world, it is increas-
ingly important to know how to deal with this data avalanche 
effectively, and perform the data analysis efficiently. The 
summer school will address this analysis challenge. The 
topics of the lectures will include how to bring observations 
and simulations to a common framework, how to query large
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databases, how to do new types of on-line analyses and overall, how to deal with the large 
data challenge. The school will be hosted at the San Diego Supercomputer Center, whose 
data-intensive computing facilities, Including the new Gordon supercomputer with a third of a 
petabyte of flash storage, are among the best in the world. Special access to these resources 
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The data available to astronomers is growing exponentially. 
Large new instruments and new surveys are generating ever 
larger data sets, which are all publicly available. Supercom-
puter simulations are used by an increasingly wider commu-
nity of astronomers. Many new observations are compared to 
and interpreted through the latest simulations. The Virtual 
Astronomical Observatory is creating a set of data-oriented 
services available to everyone. In this world, it is increas-
ingly important to know how to deal with this data avalanche 
effectively, and perform the data analysis efficiently. The 
summer school will address this analysis challenge. The 
topics of the lectures will include how to bring observations 
and simulations to a common framework, how to query large
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San Diego Supercomputer Center
University of California, San Diego
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The 2012 International Summer School on AstroComputing
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Neutrino and 
Nuclear Astrophysics

University of California High-Performance AstroComputing Center | hipacc.ucsc.edu |  email: hipacc@ucsc.edu | phone:  (831) 459-1531

UC-HiPACC 2014
International Summer School 
at UCSD will be on Neutrino 
and Nuclear Astrophysics. 
Students will all get accounts 
on the Gordon supercomputer 
at SDSC

Director: George Fuller, UCSD
Host: Mike Norman, SDSC

Apply by April 14, 2014
http://hipacc.ucsc.edu/issac2014.html

AND

http://hipacc.ucsc.edu/issac2014.html
http://hipacc.ucsc.edu/issac2014.html


 UC-HiPACC Conference & Workshops
• August 16 - 18, 2010: The 2010 Santa Cruz Galaxy Workshop, UC Santa Cruz 
• December 16 & 17, 2010: The Future of AstroComputing Conference, San Diego Supercomputer Center
• August 8 - 12, 2011: The 2011 Santa Cruz Galaxy Workshop, UC Santa Cruz
• June 14-16, 2012: The Baryon Cycle, Beckman Center, Irvine, CA

2010 Future of Astrocomputing, SDSC

• June 24-27, 2012: The Computational Astronomy Journalism Boot Camp
• August 13-17, 2012: The 2012 Santa Cruz Galaxy Workshop, UC Santa Cruz
• August 17-20, 2012: High-Resolution Galaxy Simulations Workshop
• August 12-15, 2013: The 2013 Santa Cruz Galaxy Workshop, UCSC
• August 16-19, 2013: AGORA Galaxy Simulation Workshop, UCSC
• February 12-14, 2014: Near-Field/Far-Field Cosmology, UC Irvine
• March 21-22, 2014: Computational Astrophysics 2014-2020: Toward Exascale, LBL
• August 11-15, 2014: The 2014 Santa Cruz Galaxy Workshop, UCSC
• August 15-18, 2014: AGORA Galaxy Simulation Workshop, UCSC

2011 Santa Cruz Galaxy Workshop

http://hipacc.ucsc.edu/GalaxyWorkshop2010.html
http://hipacc.ucsc.edu/GalaxyWorkshop2010.html
http://hipacc.ucsc.edu/FOA2010.html
http://hipacc.ucsc.edu/FOA2010.html
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http://www.cge.uci.edu/2012_Workshop/
http://hipacc.ucsc.edu/2012CAJBC.html
http://hipacc.ucsc.edu/2012CAJBC.html
http://hipacc.ucsc.edu/GalaxyWorkshop2012.html
http://hipacc.ucsc.edu/GalaxyWorkshop2012.html
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http://galaxy.jihoonkim.org/outline
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http://galaxy.jihoonkim.org/outline
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Assembling Galaxies of Resolved Anatomy

Steering Committee: Piero Madau & Joel Primack (UCSC), co-chairs; Tom Abel (Stanford), Nick 
Gnedin (Chicago), Romain Teyssier and Lucio Mayer (Zurich), James Wadsley (McMaster)

ApJS, 210, 14 (2014) 



Adler Planetarium
Chicago

California
 Academy of Sciences

Astro-Computation Visualization and Outreach

Pleiades Supercomputer
NASA Ames

HIPACC is working with the Morrison Planetarium at the California Academy of Sciences (pictured here)  to show how dark 
matter shapes the universe.  We helped prepare their show LIFE: a Cosmic Story that opened in fall 2010, and also a major 
planetarium show that opened the new Adler Planetarium Grainger Sky Theater July 8,  2011.  

Project lead: Prof. Joel Primack, Director, UC High-Performance AstroComputing Center
UC-HIPACC  Visualization and Outreach Specialist: Nina McCurdy

http://hipacc.ucsc.edu

Friday, March 22, 13



UC-HiPACC 3D AstroVisualization Lab
On-the-fly visualization of cosmic filaments 

in the Bolshoi-Planck simulation


