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Abstract: <p>More than 99% of the visible matter in the universe is built from protons and neutrons and the nuclei that they form. Thisrich structure
emerges dynamically from the complex interactions of quarks and gluons, the most elementary particles that have been discovered. Understanding
how nuclear physics arises from the underlying quark and gluon dynamics is a computational challenge that pushes the capabilities of the
world&€™s largest supercomputers.</p>

<p>In her lecture, Dr. Shanahan will introduce the audience to the subatomic realm and describe what supercomputer calculations of quarks and

gluons can reveal about the origins of mass, the primordial nuclear reactions that power the sun, and the nature of the elusive dark matter that
permeates the universe.</p>
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WHAT CAN WE LEARN ABOUT THE UNIVERSE?

. 4 -




.

“"’iu_mm\{* @

-
LA I"'I i
gt

Y

S

i F

= .*.m

““h-'.f,t
" w b
{ I‘Iilﬂt" fﬂ{l[m“ﬁ{‘

.

PROTON STRUCTURE IS DYNAMICAL
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THEORY COMPLIMENTS EXPERIMENT
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THE FIRST NUCLEAR REACTION
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MOST OF THE MATTER IN THE UNIVERSE IS DARK




HOW DOES DARK MATTER INTERACT?
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... AND SIMPLER QUESTIONS
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WHAT IS THE PROTON RADIUS?

I 1 | | | | | | | | |
0.83 0.84 0.85 0.86 0.87 0.88 0.89 0.9
proton charge radius [fm]|

100 COMPUTATIONALLY DEMANDING TO
CALCULATE AT REQUIRED PRECISION



COMPUTERS IMPROVE QUICKLY - “MOORE'S LAW"
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