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2023 – 2028 
(expected) 

Doctor of Philosophy in Earth & Planetary Science, University of California, 
Berkeley 
Dissertation Title: TBD 

2021 – 2023 Master of Science in Chemistry, San Francisco State University 
Thesis Title: Determination of metal-halide bond character in solid state 
electrolytes via ab-initio MD 
Advisor: Dr. Nicole Adelstein 

2017 - 2021 Bachelor of Science in Chemistry, San Francisco State University 
Minor in Education 
Summa Cum Laude 
 

 

 
R E S E A R C H  

 
  
 

2023 – present Graduate Computational Researcher (PhD) • Project Topic: Silicon as a High-
Pressure Electride: Investigating Electride Behavior at High Pressure and 
Temperature • PI: Dr. Burkhard Militzer 
One of my projects for my PhD is to study electride behavior in high pressure 
silicon and see how electride behavior changes with pressure and temperature. 
Electrides are a class of materials that ionize due to high pressure, but the 
electrons localize in between the atoms like anions. Density Functional Theory 
was used to simulate Si among other materials to study the charge distribution 
of the materials. Ultimately, this can help us understand unique electronic 
states that may occur in planetary interiors.  

2021 – 2023 Graduate Computational Researcher (MS) • Project Topic: Studying the effects 
of bond character in metal halides on diffusivity using Maximally Localized 
Wannier Functions • PI: Dr. Nicole Adelstein 
My master’s research focused on binary metal (Ag/Cu) halides to find the link 
between bonding character of the diffusive Ag or Cu with the halide static lattice 
and Ag/Cu conductivity. Maximally Localized Wannier Functions (MLWFs) are 
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used to analyze the bond character (either polar covalent or ionic) of the system 
to see whether there are bond fluctuations between the mobile cation and the 
anion lattice. The bond character and diffusivity of the metal halides were 
analyzed in different crystal structures and temperatures. The diffusion 
coefficient for the metal at each temperature was calculated using the mean 
squared displacement of the metal, and polarization for the halides and bond 
angles were determined to analyze the abundance of polar covalent interactions 
and how it correlates to diffusivity.  
 

2020 - 2021 Undergraduate Computational Researcher • Project Topic: The Molecular 
Dynamic Simulations and Wannier Analyses of Metal Halides • PI: Dr. Nicole 
Adelstein 
My work focused on conductivity in solid electrolytes and how it correlates with 
bonding within the crystal. To do this, I ran molecular dynamics simulations on 
the Linux command-line and use computational methods to study the bonding 
between silver cations and halide anions. I also used Python to create plots on 
different bond characteristics such as polarization, bond length, and bond angle. 

Summer 2016 Research Intern • Project Topic: The Effect of The BRAFQ257R Mutation on The 
Number of Neural Progenitor Cells in a Minibrain • Mentor: Erika Yeh • PI: Dr. 
Lauren Weiss 
I was a part of the UCSF Science and Health Enrichment (SEP) Program, where I 
was a high school intern at a research lab in the Psychology Department. My 
research was to study a form of neuro-stem cells called mini-brains to find a 
relationship between brain development and Autism Spectral Disorder, 
particularly the syndrome known as cardio-facio-cutaneous syndrome (CFC). To 
do this, I used immuno-fluorescence find the rosettes in the mini-brains and 
study the brain growth at these rosettes. 

 
 

 
H O N O R S  &  A W A R D S   

 
  
 

2023 - 2028 NSF-GRFP (Graduate Research Fellowship Program) 

Spring 2023 Distinguished Achievement Award for Academic Excellence 

2022 – present American Chemical Society Member 

2021 – 2023 NIH Bridge to Doctorate Fellowship 
2020 - 2021 NIH-MARC (Maximizing Access to Research Careers) Fellowship 
2017 – 2019 Dean’s List 
Summer 2016 The Science and Health Education Partnership (UCSF) 
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T E A C H I N G  

E X P E R I E N C E  

 
  

 

Fall 2025 Graduate Student Instructor – EPS 109 (Computer Simulations with Jupyter 
Notebooks) • University of California, Berkeley • Berkeley, CA 

Facilitated 2 lab sections where students of all science majors created dynamic 
simulations using python in Jupyter Notebooks. The course included 
fundamental techniques in handling NumPy arrays and plotting in 2D and 3D, 
as well as advanced techniques such as discretizing differential equations to 
simulate natural processes like erosion or planetary orbits. Also worked with 
the instructor in creating homework and exam questions.  

Fall 2022 Graduate Assistant – CHEM 667 (Optical Engineering for Biological Sciences) • 
San Francisco State University • San Francisco, CA 

Mentored for a research-based course that taught students how to use python 
in holographic imaging. Assisted students in building digital holographic 
microscopes, helped them troubleshoot their code, and helped them ask 
research questions for their semester projects.  

Summer 2022 PINC Summer Program Research Mentor • San Francisco State University • 
San Francisco, CA 

Mentored students in python coding and battery research for a 9-week 
summer program. Guided students in solving real-scientific questions, and had 
students present to at the symposium at the end of the semester.  
 

2021 – 2023 Graduate Assistant – CSC 306 (Interdisciplinary Programming) • San Francisco 
State University • San Francisco, CA 

Mentored for a python class and facilitated weekly meetings with students. 
The class was focused on having students apply coding they have learned to 
answer scientific questions.   

2020 – 2021 Chemistry and Math Tutor • TASC Center at San Francisco State University • 
San Francisco, CA 

Tutored for chemistry and math courses, including: precalculus, algebra, 
calculus I and II, general chemistry, organic chemistry I, and quantitative 
analysis. Conducted tutoring sessions virtually using Zoom facilitated an 
organic chemistry workshop at the end of the semester.  
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2018- 2020 Chemistry and Math Tutor • CARP Center at San Francisco State University • 
San Francisco, CA 

Tutored and facilitated workshops for chemistry and math courses, including: 
precalculus, algebra, calculus I and II, general chemistry, organic chemistry I, 
and quantitative analysis. Facilitated a finals review session and was an 
embedded tutor for a summer calculus course.  

 

 
 

P U B L I C A T I O N S  
 

  
 

1. Salma Ahmed, Felipe Gonzalez-Cataldo, Victor Naden Robinson, and Burkhard Militzer. “Electride 
behavior at high pressure in silicon and other elements in solid and liquid phases” Physical 
Review B. 2025 

2. Salma Ahmed, Nicole Adelstein. “Determination of metal-halide bond character in solid state 
electrolytes via ab-initio MD” Thesis. 2023 

3. Thomas Zimmerman, Raymond Esquerra, Mark Chan, Anagha Kulkarni, Nicole Adelstein, Ashley 
Albright, Jiayu Luo, Ziah Dean, Salma Ahmed, Michelle Phillips, Simone Bianco, Sara Capponi. 
“Teaching Image Processing and Optical Engineering to University Biology Students.” The 
Biophysicist. 2023.  

 

 
P R E S E N T A T I O N S  

 
  

 
1. Salma Ahmed, Felipe Gonzalez-Cataldo, Burkhard Militzer. “Silicon: A Novel Electride at High 

Pressure” Poster Presentation at the American Geophysical Union Fall Meeting, Washington D.C. 
Dec 11th, 2024.  

2. Salma Ahmed, Felipe Gonzalez-Cataldo, Burkhard Militzer. “Si: A Novel Electride” Poster 
Presentation at the Gordon Research Conference: Research at High Pressure, Holderness, NH. 
July 11th, 2024.  

3. Salma Ahmed, Nicole Adelstein. “Studying the effects of bond character in metal halides on 
diffusivity using maximally Wannier functions” Poster Presentation at the College of Science and 
Engineering Showcase at San Francisco State University, San Francisco, CA. May 6th, 2022. 

4. Salma Ahmed, Nicole Adelstein. “Studying the effects of bond character in metal halides on 
diffusivity using maximally Wannier functions” Poster Presentation at the American Chemical 
Society (ACS) Conference, San Diego, CA. March 23rd, 2022 

5. Jiayu Luo, Biviana Ochoa, Oskar Garcia, Salma Ahmed, Lela Legasse, Ariana Nagainsis, Ray 
Esquerra, Tom Zimmerman. “Developing a Graphical User Interface (GUI) to Improve Image 
Detection” Oral Presentation at the Department of Chemistry and Biochemistry Seminar, San 
Francisco State University, San Francisco, CA. December 1st, 2021 
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6. Salma Ahmed, Nicole Adelstein. “The Molecular Dynamic Simulation of AgCl Rock Salt” Poster 
Presentation at the Bay Area Theoretical Chemistry Lightning Talk Competition and Poster 
Session 2021, Virtual. July 2021 

7. Salma Ahmed, Nicole Adelstein. “The Molecular Dynamic Simulation of AgCl Rock Salt at 700 K” 
Oral Presentation at the Summer Seminar in Chemical Theory and Computation, Virtual. June 
2021 

8. Salma Ahmed, Nicole Adelstein. “Analyzing Bonds in Silver Halides Using Simulations to Better 
Understand Solid Electrolytes for Batteries” Oral Presentation at the SEO Summer Symposium at 
SFSU, Virtual. August 2020 

9. Salma Ahmed, Erika Yeh, Lauren Weiss. “The Effect of The BRAFQ257R Mutation on The Number 
of Neural Progenitor Cells in a Mini-brain” Oral Presentation at the CIRM SPARK 2016 Trainee 
Meeting, Berkeley, CA. August 2016.  
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