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Researchers!!

Astropnysics .




Credit: IceCube / NASA

Why particle astropnysics?

Different particles carry
different information

article physi
understand the Universe




Cosmic Ray Flux
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Where are the highest energy
cosmic rays coming from?

What information do cosmic rays
carry about their journey through
the Universe?

How can we use cosmic rays to
learn more about particle physics?
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PUEO team at McMurdo

What we do at CCAPI

- We build detectors- often in the most extreme places on Earth!
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What we do at CCAPP

- We analyze data- contributing world-leading measurements or one-of-a-kind discoveries to
our respective experiments!
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What we do at CCAPP

Towards First Detection of the Solar MSW Transition With JUNO

Obada Nairat @ ,1»2:* John F. Beacom @ ,1:2:3:T Kevin J. Kelly ©© ;4% and Shirley Weishi Li © 38

Minimal Dark Matter: Generalized Framework and Direct-Detection Sensitivity

Spencer Griffith ©' ,*2:* Juri Smirnov =" ,* ¥ Laura Lopez-Honorez "' ,%%* and John F. Beacom "= *26:8

Probing the conditions of the solar core using °B : : _
neutrinos New Probes of Cosmic-Ray Interactions with the Sun

Melanie A. Zaidel ©1.2* and John F. Beacom (21.2.3.1

D. Leung, J.-T. Li, A. Peter, J. Beacom

Self-Calibration of the Neutrino-Argon Cross Section with Solar Neutrinos

Rasmi Hajjar, Obada Nairat, and John Beacom
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Fig. 2: Schematic view of the IceCube detector with 80 in-ice strings and, on the surface, 80 IceTop stations, one
above each string location. The grey cylinder represents AMANDA. The grey cylinder at the bottom represents
the Deep Core detector.

deClercq, 2006

ce-based neutrino detectors in 2006

Current Limits
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FIG. 2 (color online). The current experimental limits on the
diffuse flux of high and ultrahigh energy neutrinos (summed over
flavors in the ratio ¢,,e:¢,,“:¢,,f = 1:1:1, after oscillations are

considered). The AMANDA cascade, RICE. and ANITA-lite
limits are found in Refs. [3,8.15], respectively. The AMANDA
and ANITA-lite limits are shown at the 90% confidence level,
while the RICE limit shown is at 95% confidence. For compari-
son, we also show the neutrino spectrum predicted from the
propagation of ultrahigh energy cosmic ray protons (the cosmo-
genic flux) [ 16] and the Waxman-Bahcall bound [17]. The solid
and dotted curves correspond to cosmogenic neutrino fluxes cal-
culated assuming normal [=(z + 1)?] and strong [>(z + 1)*]
source evolution, respectively.

ooper and Halzen, 2006
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ce-based neutrino detectors now
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ce-pased neutrino detectors now

The Askaryan Radio Array
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Heading to Greenland right now!!
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Neutrino Detectors Now

Upcoming DUNE Near Detector-
too many neutrinos all at once??
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Recent Results: detecting Askaryan emission in natural ice!
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Recent Results: new limit irom the Askaryan Radio Array!
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Summary

« QOver the last 20 years, CCAPP has more than

earned its international reputation for
excellent particle astrophysics research

. |Lots of groundbreaking and world-leading
r‘esearch continues here today, thanks to o
nuge team of grad students, postdocs, and

resedrchers

- Special thanks to Jim Beatty, who is retiring
this year- we will have big shoes to fill!
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