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APS Division of Astrophysics (DAP)

DAP strongly supports DPF’s effort to organize the
HEP community to identify:

* the next exciting Particle Physics questions and

* the projects to answer them
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Seeing back into the cosmos
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DAP members are diverse i

S joint with DPF, DNP, GGR,

DAVOP, DCOMP, DPP,.
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Strain (1/7Hz)
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Particle Physics and Astrophysics

Long History of overlap from the beginnings of
Particle Physics
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Birth of Particle (& Astroparticle) Physics

Racdia Camrimsen (08 Mz B, Jodderll Bareh:
. — vt Parbey

1932 Positron astrophysics
1936 Muon
1947 Pions : n 0, n*, x" | | |
1049 Kaons (k) (SRR
1949 Lambda (A) |
1352 Cascade (E) ~ - particle physics
1953 Sigma (2) £ A



CONGRES INTERNATIONAL SUR LE RAYONNEMENT COSMIQUE
BAGMNERES-DE-BIGORRE, 6-12 Juillet 1953 Photo ALIX




L &
Louis Leprince-Ringuet
The congress of Bagneres de
Bigorre sounded the death
knell for cosmic rays and it
was Powell himself who in his
closing discourse had said
“Gentleman, now we are
invaded, we are submerged,
these are the accelerators”
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DARK MATTER & DARK ENERGY

NORMAL
4% MATTER



DARK MATTER & DARK ENERGY
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Particle Physics and Astrophysics

Evidence for New Physics from the Cosmos:

SOLAR NEUTRINOS e ;

Neutrino
ATMOSPHERIC NEUTRINOS =" Oscillations
DARK MATTER ™ = 292

DARK ENERGY ==}  2???
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Particle Physics and Astrophysics

Long History of overlap from the beginnings of
Particle Physics

Evidence for New Physics from the Cosmos

Great success of recent joint ventures
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Physics Nobel Prize 2011 o -
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The Universe is Accelerating!!!
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Science Breakthroughs of the Year

1998: Cosmic Acceleration 2003: Precision Cosmology
(WMAP,SDSS)
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Particle Physics and Astrophysics

8/5/13

Long History of overlap from the beginnings of
Particle Physics

Evidence for New Physics from the Cosmos

Great success of recent joint ventures

2013: A few Results in the interface
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n’ decay! o

+

IC 443 & W44

IC 443

* Fermi & AGILE

9 o
kY '

'g dPWdE (erg cm™ 57)

)

T d:?.n..

o |

fu]

== Bremost ahhehg
BAremanirathheng weith Br L.:H- |
bdtaaisl T 1
10" 10"
Energy (V)

ErE -] BBl Ediiedel L
F CATTH
ERITAS {Aocian o al Py
M.'uL.IL Mkt Lt
l-l.-ll E (Tawam &1 al, 2010)

l.':]
E
(%]
oh
.
oL
L
=]
=
=

O
L

AR
B “'.I.J”IJI I'|"l'||I 1|#:Il

1 I_.

Energy (eV) ' ' Ackermann et al (Fermi Collab) 13




AMS first results (april 3. 2013

o AMS-02
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Neutrino Astronomy Begins

PeV neutrinos first observed by IceCube (Apr'13)
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Neutrino Astronomy Begins

PeV neutrinos first observed by IceCube (Apr'13)
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Particle Physics and Astrophysics

SIMILARITIES — need for

LARGE INTERNATIONAL PROJECTS/FACILITIES
NEW DETECTOR TECHNOLOGIES

LARGE COMPUTATION EFFORTS

THEORY: NEW IDEAS & GUIDANCE
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Tools Cover Wide Range
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Tools Cover Wide Range

12 pianos
6 pianos

Meutrinos???
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Radio Facilities
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Gran Telescopio Canarias (GTC)
Optical / IR
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Keck Telescopes — Mauna Kea
|Hawaii)
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reat Voyage

77 to now and onwards...

‘Jle_\'lﬂp use

‘leave’ the Herrﬂsphere in the

Moving at 17.26 km/[s
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GREAT VISION for the FUTURE
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FERMI-LAT
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Particle Physics and Astrophysics

SIMILARITIES — need for

LARGE INTERNATIONAL PROJECTS/FACILITIES
NEW DETECTOR TECHNOLOGIES

LARGE COMPUTATION EFFORTS

THEORETICAL NEW IDEAS & Guidance
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Cosmic Frontier Instrumentation
eUHE-CR
eLow rates at high energy

eR&D: Radio Detection, detection of air shower from space .
eUHE-neutrinos

eR&D: Need development of new antennas, low noise
amplifiers for detection of Cherenkov radio emission

eGamma rays

eR&D: Cherenkov and water tank arrays,
Low-cost photosensors/low-power digitizers

eDistributed timing across large arrays
eDark Energy

¢R&D path: Low-resolution spectroscopy and
spectroscopic capability to wide field optical surveys
eDark Matter

eLarge program looking for larger mass,
lower thresholds and directionality

«CMB

eR&D path towards readout of large
cryogenic multi-chroic arrays
8/5/13 0. Bortoletto, C55 2013



Particle Physics and Astrophysics

SIMILARITIES — need for

LARGE INTERNATIONAL PROJECTS/FACILITIES
NEW DETECTOR TECHNOLOGIES

LARGE COMPUTATION EFFORTS

THEORETICAL NEW IDEAS & Guidance
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Particle Physics and Astrophysics

SIMILARITIES need for

LARGE INTERNATIONAL PROJECTS/FACILITIES
NEW DETECTOR TECHNOLOGIES

LARGE COMPUTATION EFFORTS

THEORETICAL NEW IDEAS & Guidance
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Dark Energy?

Cosmological Constant???

8/5/13
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Dark Energy?

Vacuum Energy???

Quintessence??

29?7
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Particle Physics and Astrophysics

SIMILARITIES — need for

LARGE INTERNATIONAL PROJECTS/FACILITIES
NEW DETECTOR TECHNOLOGIES

LARGE COMPUTATION EFFORTS

THEORETICAL NEW IDEAS & Guidance
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Kepler Mission

3,216 exoplanet candidates

132 confirmed
Kepler's Transiting Planet Systems
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Ihe Kepler QOrrery |

D. Fabrycky 2012
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Exoplanets in Binary
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Secondary eclipse

Exoplanet
Search

_""“'-'—-—-—-_._._______,_

Primary eclipse

10 ppm precision
Transit Method

BRIGHTHESS

R ¥  —
TIME IN HOURS
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Primordial Black Holes as DM

NEW: Preliminary Kepler Limits on PBH DM
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Closing the PBH as DM window

Femtolensing
Capture by NSs in GCs,
this work
Star Formation

awking

100 105 100 10%
BH mass, g

Capela, Pshirkov, & Tinyakov: arXiv:1301.4984
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Closing the PBH as DM window

Femtolensin®
Capture by NSs in GCs,
this work
Star Formation

awking

100 105 100 10%
BH mass, g

Capela, Pshirkov, & Tinyakov: arXiv:1301.4984
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Cross-Fertilization
Particle Physics & Astrophysics

Some of the same questions with different
approaches and perspectives

Similar tools: Brilliant Brains, Massive Computing,
New Technologies, Large International Projects

Interdisciplinary efforts foment great new ideas.

Many surprises!

8/5/13 Snowmass-C5513; A W, Olinto B2



Seeing back into the cosmos
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We look forward to the conclusions of the
Snowmass Process

~ Weiinvite joint DAP & DEEC

gnaw 14dsSsS ﬁndlng 1N é‘" *jﬁ AT _. .r..,_“
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We look forward to the conclusions of the
Snowmass Process

~ Weiinvite joint DAP & DEEC

gnaw 14dsSsS ﬁndlng 1N é‘" *jﬁ AT _. .r..,_“

Join DAP for $8/yr!!!!
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