Windows on the Universe: the Era the
Multi-Messenger Astrophysics
(WoU-MMA)

Joe Pesce (AST) & Jean Cottam Allen (PHY)

MPSAC Meeting — August 14, 2018




The Era of Multi-Messenger Astrophysics

The universe is the ultimate B — T
laboratory! We can now probe it as T e | | 290 TeV
never before through several
powerful and diverse windows —
electromagnetic waves, high-energy
particles, and gravitational waves.
Each of these windows provides a
different view. Together they reveal
a detailed picture of the Universe
that will allow us to study matter,
energy, and the cosmos in
fundamentally new ways.
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WoU-MMA Goals

To build the capabilities and accelerate the synergy and
interoperability of the three messengers to realize integrated,
multi-messenger astrophysical explorations of the Universe

Three areas of focus:

 Enhancing and accelerating the theoretical, computational, and observational
activities within the scientific community

e Building dedicated midscale experiments and instrumentation

e Exploiting current facilities and developing the next generation of observatories
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For example…

Rather than multi-wavelength astronomers and astrophysicists, we will need scientists who can integrate EM, GW, and particle physics data.
For example…
For example…


Scientific Community

Enhanced investments in the activities of the scientific
community will build the observational, computational,
and analysis capabilities in each of the three window
areas, inte%rate the different research communities to
develop full interoperability between the three windows,

and develop a new workforce that is skilled in this new
paradigm.

Credit: Optical Society/NCSA/
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Midscale Experiments and Instrumentation

New experiments and instrumentation in the midscale
project range will make critical contributions to the multi-
messenger research infrastructure by enabling new
capabilities in energy range or sky coverage, improved
sensitivity, or new computational and data analysis
capabilities.

SOUTHERN
GAMMA-RAY
SURVEY
OBSERVATORY
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Mechanisms: Could use the existing midscale programs in AST (MSIP) and PHY for projects with TPC less than ~$20M.  Larger scale projects could utilize the Midscale Big Idea structure.

Examples:

CMB-S4
TBD
TBD
Southern Gamma-ray Survey Observatory (“HAWC South”) for near complete and continuous full sky coverage in 100 GeV to 100 TeV range to observe high energy gamma rays and cosmic rays.  HAWC South would replicate the HAWC North implementation and could be started quickly once site selection is finalized.  Would be a US-led, international project with TPC of roughly $30M.


Current and Future Facilities

Enhanced infrastructure and modest upgrades will enable
the full utilization of the current generation of multi-
messenger facilities. Investments in the planning and
development for the next generation of observatories will
accelerate progress to realize significantly greater
capabilities and extend our scientific reach.
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IceCube Array

86 strings, 60 sensors each
5,160 optical sensors

DeepCore

6 strings optimized

for low energies
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WoU-MMA Implementation

- National Science Foundation | [5 |

WoU-MMA Program Description
18-5115 - Posted July 31, 2018. -

Awards Document Library News About NSF

* Proposals submitted to participating |
programs |n MPS/AS-I—, MPS/PHY and WINDOWS ON THE UNIVERSE: THE ERA OF MULTI-

MESSENGER ASTROPHYSICS (WoU-MMA)
GEO/OPP.

e Common criteria must be addressed

CONTACTS

Name Email Phona Room

Jean Cattarn Allen joallen@nsf gov (703) 292-8783 PHY

fo r a | | WO U = IVI IVI A p ro p O Sa I S . Pedro Mamonatt pmamanei@nsf gov (703) 292-7372 PHY

Ralph A Gaume rgaume@nsf.gov (703) 202-2336 AST

e Coordination Group facilitates and
. e o Joseph E. Pesce pesca@nst gov (703) 202-7373 AST
coordinates WoU-MMA activity across

Divisions/Offices. . S

The Wol-MMA program indudes tha Division of Astranomical Sciences {AST) and the Division of Physics {PHY) within the
Directorate for Mathematical and Physical Sciences (MPS), and the Office of Polar Pregrams (OPP) within the Directorate for

* Proposals funded through “Big Idea” e
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https://nsf.gov/funding/pgm_summ.jsp?pims_id=505593

Windows on the Universe Team

MPS AD — Anne Kinney
GEO AD — William Easterling

Windows Working Group

Co-Chairs: Jean Cottam Allen (MPS/PHY) and Ralph Gaume (MPS/AST)

MPS/AST: Ed Ajhar, Joe Pesce
MPS/PHY: Pedro Marronetti
GEO/OPP: Vladimir Papitashuvili
OD/OISE: Mangala Sharma
ENG/IIP: Richard Schwerdtfeger




QUESTIONS?
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