














Auger Project (North)
Auger N:

Full sky coverage crucial and
Large area to reach very high statistics:

Northern site
20 000 km2

Large area to reach very high statistics: 
• Discover all sources within GZK sphere
• Measure spectra of brightest sources

Site in SE Colorado.

3 000 km2

Southern site
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HAWC (High Altitude Water Cherenkov)

Geminga

Cygnus      
Region

Boomerang       
PWN

MGRO

Milagro:

Operated 2000-08. 
d

Crab
MGRO   

J1908+06

MGRO 
J2031+41 MGRO      

J2019+37   + GeV 
Sources

Detected numerous, 
new >10 TeV sources
& Gal. diffuse emission.

The Milky Way at 20 TeVThe Milky Way at 20 TeV

HAWC:HAWC:

• Wide FOV, high duty-cycle telescope.
• 900 large water tanks, 8” PMTs.
• Sierra Negra Mexico (4100m)• Sierra Negra, Mexico (4100m).
• Compared to Milagro:

15x more sensitive
wider E range (100 GeV-100 TeV)
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AGIS (Advanced Gamma Imaging System)
AGIS:

Cherenkov telescopes have detected many 
new TeV sources. Motivates:

TeV γ-ray sources

• Large (1 km2) array.
• ~100 telescopes, aperture 8-20m.

Much more sensitive than GLAST/VERITAS.
CTA project in Europe – well underway. p j p y

APS White Paper study.
Potential for significant role for SLAC.

AGN PWN XBR & MQ
SNR UNIDRG

AGIS

VERITAS
GLAST

1.4 km



Funding, Roadmaps, SAGs

• In the context of P5 planning, a strong case can be made for the
exciting science of this area and its role in U.S. HEP program.

• Important to note that other “non-HEP” communities and 
funding are involved:  e.g. NASA, NSF-AST, private, international.
GLAST is a good example of this.GLAST is a good example of this.

• Planning/roadmapping for “non-accelerator” physics is unclear
and fragmented.  This is partially because of the the demise of
SAGENAPSAGENAP.

Agencies encouraged the use of Scientific Assessment Groups
(SAGs) – e.g. CMB Task Force, DETF, DMSAG. This has semi-
worked, but still little way to go from SAG P5 or Decadal Survey.

In VHE Particle Astrophysics – now is the time to push for a SAG,
to get going ith a p ope oadmap
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to get going with a proper roadmap.



SLAC as a Center in VHE PA ?

What about the role of SLAC?  
Can it / should it serve as a center in VHE particle astrophysics ?

Have discussed this with numerous people in VHE community.  Some
general thoughts (not carefully vetted!):

• There is a clear role for national labs, and SLAC specifically, to beThere is a clear role for national labs, and SLAC specifically, to be
a center in this area.  Not the center, but a center. 

• SLAC has unique capabilities to play an important role in enabling
the science and projects to move forward.t e sc e ce a d p ojects to o e o a d

• Depending on projects, timing, & SLAC’s interest, it’s natural to
contribute significantly to a reduced set of instruments.
A natural possibility right now may be AGIS.p y g y

• Important to recognize that this community is broadly-based at
grass-roots level.  More so than accelerator-based HEP.
It is key for SLAC to work together with community.
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y g y

• A key issue is how does SLAC serve as a center for a project
that is off-site.  Compare various projects: GLAST, Auger, etc.



SLAC Strengths

Some of the mostly obvious strengths/roles for SLAC:

• BEAMS – still very important.

• Facilities for construction and testing (larger instruments).g ( g )

• Unique technical capabilities: mechanical, electronic, computing.

• Center for science meetings workshops (e g SSI 2008) etc• Center for science meetings, workshops (e.g. SSI 2008), etc.

• Managerial expertise for large projects.

• Strong science base: faculty, researchers, etc.

This research area has projects that are well-suited for strong 
cont ib tions f om both National Labs and f om comm nit
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contributions from both National Labs and from community.



AGIS as an Example …

Possible areas for participation by SLAC in AGIS:
Electronics 

Camera 

Telescope Construction
AGIS

Telescope Construction
(with ANL + Univ.)

Site Development

COMPUTING
+ MANAGEMENT … and SCIENCE !

Site Development
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+
SOFTWARE

MANAGEMENT … and SCIENCE !



Summary

• VHE Particle Astrophysics is a vibrant and exciting field.

• U S program is very strong in essentially all areas CR• U.S. program is very strong in essentially all areas γ, CR, ν.
Major projects in progress (IceCube, Auger, VERITAS, GLAST),
but next generation is being formulated now.

• Science and projects are well suited for strong contributions 
from both community and National Labs.

• Need for some sort of roadmap in “non-accelerator physics”• Need for some sort of roadmap in non accelerator physics
and for a SAG specifically in VHE Particle Astrophysics.

• SLAC has unique capabilities that are important for projects
i thiin this area.

• This area is a natural for strong SLAC involvement, working
together with community.  Important to figure out how SLAC
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g y p g
will work for users with an off-site project.



Thanks to …

Steve Barwick, Gerard Bonneaud, Jim Buckley, 
St f F k T G i F i H lStefan Funk, Tom Gaisser, Francis Halzen, 
Alex Konopelko, Henric Krawczynski, 

Mel Shochet, Angela Olinto, Steve Ritz, , g , ,
Roger Romani, David Saltzberg, Gus Sinnis, 

Simon Swordy, and Vladimir Vassiliev

for input and help with slides.

Please contact me if you have any questions about any 
specific projects … e.g. if you’d like to join !
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