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Special Colloquia


The Physics and Astronomy Department is honored to host Dr. Ramamoorthy Ramesh for the Distinguished Lecture in Physics. Dr. Ramesh will be giving 2 presenations on April 8: one at noon, and another later that evening.


Energy: The True Final Frontier


Dr. Ramamoorthy Ramesh, Rice University


April 8, 2024

12:00pm in HSCI-100
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Abstract


More than five decades ago, President Kennedy exhorted the nation to rise up and meet the biggest challenges of that period, amongst them being the Race to the Moon, that led to the establishment of NASA and the Apollo program. In one of the most stirring presidential speeches, he urged the nation to "ask not what the country can do for you, but what you can do for the country." It is quite likely that we, as a nation (and the world), are once again at crossroads, from many perspectives. I will use Energy as a "Clear and Present" example of where we, as scientists, engineers, young and not-so-young, need to rise up and meet the challenges that we are faced with. Energy and Water are perhaps the most pressing issues of our generation. I will argue that Materials are the most strategic enablers of both fields. A few years ago, I had the opportunity to serve the nation in the role of the founding Director of the DOE Sunshot Initiative, which was designed to bring solar electricity down to grid parity. The huge impact of Sunshot and more generally Solar, is already being felt with prices of solar electricity dropping rapidly. More recently, I had the opportunity to help shape the "Earthshots," aimed at solving the biggest problems in Energy and Climate Change. In this talk, I will attempt to take you through from the "Macro," global energy economics down to what fundamental materials physics can do to help solve the key problems in Energy Efficient Electronics.
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Fig. Low-power spintronics. Fundamental physics; and new materials discovery; for enegy-efficient electronics; and artificial intelligence; for global economics.Vortices, Skyrmions and Cycloids: A New Era in Ferroelectrics


Dr. Ramamoorthy Ramesh, Rice University


April 8, 2024

5:30pm in HSCI-105


Abstract


Complex topological configurations such as vortices, skyrmions and cycloids are a fertile playground to explore novel emergent phenomena and exotic phases in condensed-matter physics. I will describe the discovery of polar vortices and skyrmions in a lead-titanate layer confined by strontium-titanate layers by atomic-resolution scanning transmission electron microscopy (STEM). Phase-field modeling and second-principles calculations reveal that the polar skyrmions have a skyrmion number of +1 and resonant soft X-ray diffraction experiments show circular dichroism confirming chirality. Such nanometer-scale polar skyrmions exhibit a strong signature of negative permittivity at the surface of the skyrmion, which is furthermore highly tunable with an electric field. They are a new state of matter and electric analogs of magnetic skyrmions, and may be envisaged for potential applications in information technologies.
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Fig. Vortices, Skyrmions, and Cycloids.


The Colloquium is a unique opportunity for students to learn about new developments in physics and what physicists do after they graduate. Hosted by the Physics and Astronomy Department at California State University, Long Beach, the weekly meetings invite guests from universities, research laboratories, and industry to present and discuss current topics in physics. All students are encouraged to attend for a well-rounded experience and training in physics.


Colloquium Coordinator


For information and suggestions about the colloquium please contact the colloquium coordinator:


Dr. Alex Klotz
Alex.Klotz@csulb.edu


Schedule


The following is the schedule for Spring 2024.


Upcoming Colloquia	Date	Title	Speaker and Affiliation
	April 8, 2024	Energy: The True Final Frontier (Distinguished Lecture in Physics)	Dr. Ramamoorthy Ramesh, Rice University
	April 8, 2024	Vortices, Skyrmions and Cycloids: A New Era in Ferroelectrics	Dr. Ramamoorthy Ramesh, Rice University
	April 15, 2024	(topic: astronomy)	Smadar Naoz, UCLA
	April 22, 2024	(topic: biophysics)	Rae Robertson-Anderson, University of San Diego
	April 29, 2024	(topic: particle physics)	Juan Pedro Ochoa-Ricoux, UC Irvine
	May 6, 2024	End of Semester Presentations	Students, CSU Long Beach


Previous Colloquia


Previous Colloquia from This Semester	Date	Title	Speaker and Affiliation
	March 27, 2024	Gravitational Waves from f-modes as a Tool to Probe the Neutron Star Interior	Dr. Debarati Chatterjee, Inter-University Centre for Astronomy and Astrophysics
	March 25, 2024	Exploring Topological Phase Transitions and Dynamic Strain Engineering in Quantum Materials	Dr. Luis A. Jauregui, UC Irvine
	March 18, 2024	DNA Liquids	Dr. Omar Saleh, UC Santa Barbara
	March 11, 2024	The Gravity Tunnel in a Non-Uniform Earth	Dr. Alex Klotz, CSU Long Beach
	February 26, 2024	A City on Mars: Can We Settle Space, Should We Settle Space, and Have We Really Thought This Through?	Zach Weinersmith, illustrator and writer for Saturday Morning Breakfast Cereal
	February 19, 2024	Driving Quantum Matter to Extremes	Dr. Sarah Grefe, CSU Long Beach
	February 12, 2024	Solar System Archaelogy: Multi-disciplinary Approaches to Understanding Planetary System Formation and Environmental Science	Dr. Gerardo Dominguez, CSU San Marcos
	February 5, 2024	Assembly, Disassembly, and Mechanics of Entropic Colloidosomes	Dr. Zvonimir Dogic, UC Santa Barbara
	January 29, 2024	What Quantum Materials Can Reveal When Interrogated with Photoemission and Electronic Transport Probes	Dr. Claudia Ojeda-Aristizaba, CSU Long Beach

The Colloquium Archive has the Colloquia from previous semesters.



Sponsors


We acknowledge with gratitude donations and support from the following present sponsors:


	H.E. and H.B. Miller and Family Endowment
	Benjamin Carter
	American Physical Society
	Anonymous

We also acknowledge with gratitude our past donors: The Forty-Niner Shops, Inc., The Northrop Grumman Foundation, Sandra Dana, Anonymous.


If you wish to support the Colloquium, please contact the colloquium coordinator or the department chair. Thank you!
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