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Abstract:

Protons and neutrons are the main building blocks of visible matter in our universe. They are
made up of elementary quarks and gluons, which are described by the theory of quantum
chromodynamics (QCD). In order to understand the complex inner workings of protons as
well as heavy nuclei, and to search for processes beyond the Standard Model of particle
physics, various measurements have been carried out at high-energy nuclear collider
experiments. The detectors of these experiments do not observe free quarks and gluons but
instead high-energy hadrons and jets. They are evidence of processes between quarks and
gluons on distance scales far smaller than the size of an individual proton. Even though QCD
was developed several decades ago, reliable predictions and direct comparisons with
experimental data have remained challenging since QCD is strongly coupled at low energies.
In this talk, I will discuss recent theoretical progress in first-principles calculations in QCD in
the high-energy and low-energy regime. While a description of low-energy aspects at collider
experiments is generally considered to be intractable with classical computing resources,
progress in quantum computing may eventually allow for first-principles simulations. I will
present first proof-of-concept studies using existing quantum devices and outline future
directions. These results are directly relevant for the physics program at Jefferson Lab, the
Large Hadron Collider at CERN and they provide new research directions for the Electron-lon
Collider, the premier future project of the U.S. Nuclear Physics program.

See zoom information below.
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Join Zoom Meeting
https://odu.zoom.us/j/92193729802?pwd=VjZzcVJQVi9CeXBOOE5uUHY1cUt0Zz09

Meeting ID: 921 9372 9802

Passcode: 365219

One tap mobile

+16465588656,,92193729802# US (New York)
+13017158592,,92193729802# US (Washington DC)

Dial by your location
+1 646 558 8656 US (New York)
+1 301 715 8592 US (Washington DC)
+1 312 626 6799 US (Chicago)
+1 669 900 6833 US (San Jose)
+1 253 215 8782 US (Tacoma)
+1 346 248 7799 US (Houston)
Meeting ID: 921 9372 9802
Find your local number: https://odu.zoom.us/u/abulMhRss8

Join by SIP
92193729802@zoomcrc.com

Join by H.323

162.255.37.11 (US West)
162.255.36.11 (US East)
115.114.131.7 (India Mumbai)
115.114.115.7 (India Hyderabad)
213.19.144.110 (Amsterdam Netherlands)
213.244.140.110 (Germany)
103.122.166.55 (Australia Sydney)
103.122.167.55 (Australia Melbourne)
149.137.40.110 (Singapore)
64.211.144.160 (Brazil)
149.137.68.253 (Mexico)
69.174.57.160 (Canada Toronto)
65.39.152.160 (Canada Vancouver)
207.226.132.110 (Japan Tokyo)
149.137.24.110 (Japan Osaka)
Meeting ID: 921 9372 9802

Passcode: 365219

All interested persons are cordially invited to attend
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