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Dr. Maria Ann Weber (@SolarisMaria) / Twitter
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https://twitter.com/solarismaria


Maria Weber (@drsolarismaria) • Instagram photos and videos

Maria.Solaris

Maria Weber - YouTube

Associated Websites
● Maria Weber - Delta State University

● Delta State Planetarium

● Our Solar Connection | Maria Weber | TEDxOakLawn - YouTube

Introduction to Dr. Weber

In Mississippi, Solar Scientist Maria Weber Shares the Wonders
of Physics and Astronomy

How did you decide to become a solar physicist?

I grew up in Indiana, and I never thought I'd be a scientist. I was always just interested

in physics because I thought it was cool to see how equations describe the world and

the universe. But I didn't think I would end up pursuing research or getting a PhD in

science, I thought I would be a teacher. I decided to major in physics and philosophy in

college.
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As an undergrad, I did research at the National Solar Observatory for two summers.

That introduced me to the world of solar astronomy and solar physics. I loved that

experience. It was a close-knit group of astronomers because we were at an

observatory on top of a mountain. I got to know a lot of people in the community, and

that made me want to stay involved. It was just a lucky experience one summer that I

was accepted to do solar physics, and it just stuck.

What was your research area?

I studied how magnetism makes its way to the Sun’s surface and mapped that with the

properties of sunspots that we observe. The work is based on the idea that our Sun

creates bands of magnetism in its interior, and then little loops of that magnetism rise to

the surface, producing sunspots. The processes that those ropes of magnetism

encounter as they make their way to the surface determine the location and tilt of

sunspots.

My part of it was trying to make that connection between the Sun’s magnetism and what

we see on the surface. I essentially turned different knobs in the simulation to adjust

various parameters and looked at the effects near the surface of my simulation. Then I

could compare those to solar observations from NASA missions like the Solar Dynamics

Observatory and other sources.

Why is this work important?

If you observe a solar storm happening or a flare or coronal mass ejection, you have

anywhere from 12-ish hours to a couple days before that thing is going to come and

3



impact Earth if Earth is in its path. Wouldn't it be cool if we could get several more days

of warning, very accurately? If we can get a good handle on predicting these solar

storms, we can be better prepared here on Earth to deal with them.

What do you do now?

I'm a physics professor and director of a planetarium in Mississippi. I loved research, but

that was not all of me. I got so much pleasure out of doing outreach and astronomy

communication work that I started thinking about what it would be like to work in a

museum or a planetarium full-time. I found this opportunity in Mississippi where I get to

be a professor and the director of a planetarium.

I'm still doing some things that relate to my expertise as a solar physicist, but I've got so

much teaching that there's not a whole lot of time left over for research. I also don't have

access to supercomputers like I used to. I knew that when I took this job. For me, I

thought it would be worth it for the opportunity to see what I could do with a planetarium

of my own. And in Mississippi, in our region, students don't have a whole lot of access

to science education resources in the schools. That's one thing we can offer with our

planetarium here.

How does being a solar physicist affect your view of the world?

I was learning all this stuff about the Sun, and then I realized, Hey, the Sun is not the

only star. The Sun is one of 400 billion stars in our galaxy. A lot of the things we know

about the Sun we can apply to other stars too, but there are just so many other

possibilities for stellar behavior out there. It turns out that maybe our Sun is in some

4



ways typical, and in some ways atypical. Thinking about how the Sun fits in with

everything kind of makes me think about how we fit in with everything.

Solar Physics

Solar Physics: A Brief Overview

What is Solar Physics?

Solar physics is an astrophysics field that focuses on the study of the Sun. It studies

comprehensive measurements that can only be obtained from our nearest star.

The study itself includes Fluid physics, plasma physics, including magnetic fluid physics,

seismic science, particle physics, atomic physics, nuclear physics, star evolution, space

physics, dichotomy, radiation transfer, applied optics, signal data, pure physics,

astronomical physics, overlapping with many disciplines of computer science,

processing, computer vision, computational science, and solar astronomical physics of

stellar physics.

In solar physics, there is a gap between related fields and observations. Because the

Sun is particularly positioned for close-up observations, observational astrophysics (of

distant stars) is used (other stars cannot be resolved near the spatial or temporal

resolution possible by the Sun). Heliophysics is significant because it serves as a

"physics laboratory" for the study of plasma physics.

Sun and its Behavior
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The sun, our life-giving source In everyday life, a star may appear to be an unchanging

object, yet a thorough examination of this star reveals that it is significantly more

intriguing than we realize.

The study of the Sun advanced significantly beginning in the early 17th century, with the

invention of the telescope.

In the last three decades, the development of space-based telescopes (SOHO, ACE,

WIND, STEREO, SDO, IRIS, Parker Solar Probe, Solar Orbiter, and so on) has made

some astounding discoveries in this area while also raising some fundamental

questions about the understanding of this star on short and long time scales.

About Solar Surface

Sunspots, plages, filaments, and network-bright sites are solar surface structures that

serve as proxies for the Sun's magnetic field. As a result, ARIES (Aryabhatta Research

Institute of Observational Space) may trace back the magnetic history of our life-giving

star through long-term research of these properties.

The sun's mass accounts for 99.8 percent of the total mass of our solar system. It is

mostly constituted of hydrogen, with a trace of helium present in the form of plasma.

The sun's primary body is made up of three layers: the core, the radiative zone, and the

convection zone. The fusion of hydrogen in the sun's core results in a massive quantity
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of energy being emitted by the sun. Sunspots, solar flares, and prominence are all

significant aspects of the sun's surface.

About Solar Dynamo

The solar dynamo is the mechanism responsible for the 11-year cycle and the long-term

fluctuation. At ARIES, scientists research several areas of solar dynamo modeling as

well as a numerical simulation in partnership with other scientists in India and overseas.

These investigations have highlighted some fundamental concerns regarding our

knowledge of fluids and plasma physics.

About Solar Atmosphere

The sun's atmosphere is divided into three layers: the photosphere, the chromosphere,

and the corona. Even after several years of inquiry, there are still many mysteries in

these levels.

Some of these unresolved topics, such as coronal heating and the magnetic field of the

solar corona, are the main focus for Researchers.

Furthermore, some transient occurrences, including flares and Coronal Mass Ejections

(CMEs), as well as waves and loop oscillations, have their origins in these layers.

About CMEs

Coronal Mass Ejections (CMEs) are enormous plasma and magnetic field expulsions

from the Sun's corona. They have the ability to release billions of tonnes of coronal
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material as well as carry an embedded magnetic field (frozen in flux) that is greater than

the baseline solar wind interplanetary magnetic field (IMF).

CMEs leave the Sun at rates ranging from less than 250 kilometres per second (km/s)

to about 3000 km/s. The fastest Earth-directed CMEs can reach our planet in 15-18

hours.

Slower CMEs might arrive over many days. They grow in size as they move away from

the Sun, and bigger CMEs can cover over a fifth of the space between Earth and the

Sun by the time they reach our planet.

Ask An Astronomer: Dr Maria Weber on Solar Storms, Types of

Solar Flares, Spacecraft Touching Sun, and More

On what solar physicists do:

A solar physicist works to understand the Sun and its behavior. My primary area of

research involves working to understand the Sun’s dynamo—how the Sun builds and

sustains its magnetic field—and learning more about how the Sun’s magnetism makes

its way from its interior to the surface. I also take some of the lessons we have learned

about the Sun’s dynamo and apply it to understand other magnetic stars better.
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On solar flares:

Solar flares result from tremendous energy released from the Sun’s atmosphere.

Magnetic fields extended above the Sun’s surface become unstable and essentially

‘snap’, releasing this energy quite suddenly. This results in a bright flash of light

released in many different wavelengths, often accompanied by the acceleration of solar

energetic particles. Solar storms are another name for the solar phenomena that can

impact the solar system. Flares and coronal mass ejections are often called solar

storms.

On types of solar flares:

There are five classes of solar flares. From smallest to most extreme, they are A, B, C,

M, and X.

To impact the Earth, the solar storm flares generated must be directed toward the

planet. The A-C class flares are generally too weak to impact Earth. M-class flares are

strong enough to generate clouds of energetically charged particles (radiation) that

might harm astronauts. M-class flares can also cause radio blackouts near the poles.

X-class flares are the most harmful to Earth. When their tangled cloud of magnetic field

and charged particles reach the Earth, they can damage satellites, impact

communication signals, and impair electrical power grids and GPS.
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On the Parker solar probe:

The Parker Solar Probe is a remarkable feat of engineering. This spacecraft has dipped

into the Sun’s corona, getting us closer to the Sun than ever before. We live with this

star, so it is important for us to understand its behavior better. The Sun is also our very

own laboratory for learning more about stellar behavior.

Of particular importance is that the Parker Solar Probe is taking data directly from within

the corona. This data is helping us to learn more about the magnetism very close to the

Sun, how the corona is heated, and how particles are accelerated from the Sun. This

type of data can only be gathered by taking direct measurements close to the Sun.

On the future of solar physics:

The key to success in unraveling the Sun’s mysteries will require international

collaborations to help us pool resources and bring together cutting-edge research from

around the world. Advances in computational resources and data assimilation

techniques will allow us to further push what is possible in prediction methods for solar

storms.

Interestingly, we don’t truly know what the Sun’s poles look like. We think that plasma

flows and magnetic processes occurring near the poles play a key role in regulating the

Sun’s magnetic cycle. Spacecraft that can give us a better picture of the solar polar

regions will help us get closer to understanding the strength and duration of the Sun’s

magnetic cycles.
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Dr. Maria Weber. An astrophysicist who studies the Sun and other cool, low-mass stars.

Through computer models and simulations, I explore the processes taking place deep in

stellar interiors, well beyond the reach of telescopes to observe magnetism observed on

the sun. So today we’re going to talk about magnetism on the sun and solar physics.

In the case of our Sun, this magnetism is the source of the ‘solar storms’ that

occasionally impact our planet, simultaneously wreaking havoc on earth-orbiting

satellites while spawing beautiful aurora. We still don’t have a complete theory to

describe, and ultimately predict, the Sun’s magnetic behavior. My work is an important

piece of this intricate and complicated puzzle.

I began my career as a solar physicist. Recently, I have extended my work to include

other cool, low-mass stars – from F-type stars as large as 140% of the Sun’s mass to

M-type (or red dwarf) stars as small as 10% of the Sun’s mass. Red dwarfs are

statistically the most abundant and magnetically active stars in our galaxy. Many of

these stars have orbiting planets in the habitable zone, located at just the right distance

from the host star to sustain liquid water. It is still unclear how these small stars build

such strong magnetism, with energetic events often rivaling the magnetic storms of our

own Sun. Tackling this problem is another crucial part of my on-going research.

Starting October 2017, I began my tenure as an NSF Astronomy and Astrophysics

Postdoctoral Fellow. This fellowship has taken me to the Chicagoland area, where I split

my time between the University of Chicago and Adler Planetarium.
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In addition to my research, I enjoy teaching, outreach, traveling, arts-n-crafting, and

drinking way too much coffee. Sometimes I write blogs for various websites here and

there, for example this feature for Womanthology. I’m new to website creation, so I’ll be

slowly adding new content.

If you would like to use images, text, or resources from my website, please do cite it

appropriately. If you have any feedback about my website, find something particularly

useful, or have general questions or inquiries, feel free to get in touch! Use maweber at

uchicago dot edu.
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