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Profile

I am a materials scientist and experimental physicist specializing in the synthesis, characteriza-
tion, and device integration of low-dimensional quantum materials. At the University of Arizona,
I study atomically precise graphene nanoribbons and develop transfer, deposition, and nanofab-
rication strategies for high-performance nanoelectronic devices. My work combines fundamental
studies of van der Waals and carbon-based materials with practical expertise in scalable process-
ing and device fabrication, positioning me to contribute immediately to collaborative research in
nanoelectronics, optoelectronics, and sensing.

Education

PhD in Physics Aug 2016-May 2023
Arizona State University, Tempe, AZ

e Thesis: “Charge Density Wave Engineering in Rare-Earth Tritellurides: Investigating Stability
and Related Phenomena for Novel Applications.” Advisor: Dr. Seth Ariel Tongay.

MEng in Electrical and Electronics Engineering Apr 2014-Jul 2016
Chiba University, Chiba, Japan

e Thesis: “Improved Luminescent Properties by Annealing of FEu-Doped GaN and AIN Films
Prepared via Sputtering.” Advisors: Dr. Yoshihiro Ishitani, Dr. Ken Morita, and Dr. Bei Ma.

BE in Electrical and Electronics Engineering Apr 2010-Mar 2014
Chiba University, Chiba, Japan

e Thesis: “Characterization of Absorption Spectra of Rare Earth and Transition Metal-Doped
GaN and AIN in the Visible and Ultraviolet Regions.” Advisors: Dr. Yoshihiro Ishitani, Dr.
Ken Morita, and Dr. Bei Ma.

Academic Appointment

Postdoctoral Research Associate Apr 2024—Present
Department of Materials Science and Engineering, University of Arizona

e Supervisor: Dr. Zafer Mutlu. Research on atomically precise graphene nanoribbons, scalable
transfer and deposition methods, nanoelectronic devices, radiation sensing concepts, and surface
acoustic wave device platforms.

Publications

Metrics: 31 publications; 3,260 citations; h-index 19; i10-index 24 (Google Scholar, as of April 2026).
Google Scholar: https://scholar.google.com/citations?user=cultojgAAAAJ&hl=en
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Simmons-Potter, K., Potter, B. G., & Mutlu, Z., "Electrical and Structural Response of Nine-Atom-Wide

Armchair Graphene Nanoribbon Transistors to Gamma Irradiation," ACS Appl. Mater. Interfaces 18,
25103 (2026). [Front Cover]
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cavity," Nat. Commun. 13, 1 (2022).
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[ Invited Review ]
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(2021). [News & Views (Nature) ]
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S., "Low-temperature synthesis of 2D anisotropic MoTes using a high-pressure soft sputtering technique,"
Nanoscale Adv. 2, 1443 (2020). [Front Cover]
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Oriented 2D Janus Rashba Semiconductor BiTeCl and BiTeBr Layers," ACS Nano 14, 15626 (2020).
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Conference Papers

1. M. Yusufoglu, K. Yumigeta, and Z. Mutlu, "Direct Dielectric Deposition on Graphene Nanoribbon
FETs," TECHCON, Austin, TX, USA, September 2025.

Patent Applications

1. Z. Mutlu, B. G. Potter, K. Simmons-Potter, K. Yumigeta, and M. Yusufoglu, "Integrable, nano-
electronic neutron detectors based on graphene nanoribbons and associated chemical and structural
derivatives", Submitted.

2. Z. Mutlu, K. Yumigeta, and M. Yusufoglu, "Development of Single-Crystalline 2D Gate Dielectrics for
GAAFET Technologies", UA25-257.

3. Z. Mutlu, K. Yumigeta, and M. Yusufoglu, "Bottom-Up Low-Temperature Synthesis of Graphene
Interconnects for GAAFETs", UA25-258.

4. K. Yumigeta, Z. Mutlu, and M. Yusufoglu, "Wafer-Scale Synthesis and Deposition of One-Dimensional
Materials with Precisely Controlled Intervals on Thermally Treated Substrates", UA25-012.

Research Funding and Proposals

e [PI1] Center for Integrated Nanotechnologies (CINT) User Proposal: Defect-Based Radiation
Sensing Enhanced by Quantum Confinement in Atomically Precise Graphene Nanoribbons.

e [PI] New Frontiers of Sound (NewFoS) STC Seed Project, University of Arizona, $50,000, 2025
2026: Topological Terahertz Acoustic Laser in Graphene: Device Development to Interactive
Educational Platform for Visualizing Acoustic Waves.

e [PI] Postdoctoral Research Development Grant, University of Arizona, $2,000, 2025-2026: Ad-
vancing Radiation Monitoring via Atomically Precise Graphene Nanoribbon-Based Sensors.

e Lawrence Berkeley National Laboratory User Proposal, 2024: Scalable Enhancement of
Graphene Nanoribbon-Based Field Effect Transistor via Atomic Layer Deposition for Emerging
High-K Dielectrics and N-Type Doping.

Awards and Honors

e Outstanding Postdoctoral Scholar Award, University of Arizona, 2026.
e Sigma Xi, The Scientific Research Honor Society, Full Member, 2026—Present.
e University of Arizona Sursum Fellow, University of Arizona, 2025.

e Summer University Graduate Fellowship, Arizona State University, 2019.

Presentations

Talks

1. Yumigeta, K., Yusufoglu, M., Takeda, W., Holloway, R., Welch, A. C., Battaglia, J. R., Yawit, H. J.,
Ellersick, L. F., and Mutlu, Z., "Vapor-Phase Synthesis of Atomically Precise Graphene Nanoribbons."
MRS Spring Meeting & Exhibit, Honolulu, HI, USA, April 30, 2026.

2. Yumigeta, K., "Integrating Atomically Precise Graphene Nanoribbons into Electronic Devices." De-
partment of Materials Science and Engineering seminar, University of Arizona, Tucson, AZ, USA, March
23, 2026.

3. Yumigeta, K., "Research on Graphene Nanoribbon Devices for Low-Power, High-Performance Com-
puting." Invited talk, Chiba University, Chiba, Japan, January 20, 2026.

4. Yumigeta, K., Yusufoglu, M., Daluisio, F., Holloway, R., Mutlu, Z., "Scalable Etchant-Free Transfer



Technique for Low-Dimensional Materials from Metal Thin Film Surfaces." MRS Spring Meeting &
Exhibit, Seattle, WA, USA, April 10, 2025.

Poster Presentations

1

. Yumigeta, K., Yusufoglu, M., Potter, B. G., and Mutlu, Z., "Gamma-Ray-Induced Electronic Mod-
ulation in Atomically Precise Graphene Nanoribbons." MRS Spring Meeting & Exhibit, Honolulu, HI,
USA, April 29, 2026.

. Yumigeta, K., Yusufoglu, M., Sarker, M., Daluisio, F., Holloway, R., Yawit, H., Sweepe, T., Battaglia,
J., Janssen, S., Welch, A., Sinitskii, A., Mutlu, Z., "Wafer-scale etch-free transfer of carbon nanos-
tructures from metal thin films to diverse substrates." 39th North American Molecular Beam Epitaxy
Conference & Workshop on MBE for Emerging Emitter Technologies (NAMBE 2025), Santa Ana Pueblo
(Albuquerque), NM, August 25, 2025.

Yumigeta, K., "Alloying Effect of Rare-Earth Tritellurides on the Charge Density Wave and Magnetic
Properties." MRS Fall Meeting & Exhibit, Boston, MA, USA, December 4, 2024.
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[Oral] H. J. Yawit, T. Gustafson, F. Najmi, W. Takeda, K. Yumigeta, Y. Kandelchy, K. Kraseman,
P. Deymier, P. Lucas, K. Muralidharan, and Z. Mutlu, "Phase-Change Material Integration on Surface
Acoustic Wave Delay Lines for Reconfigurable Topological Acoustic RF Devices," MRS Spring Meeting
& Exhibit, Honolulu, HI, USA, April 29, 2026.

[Poster] T. Gustafson, H. Yawit, Y. Kandelchy, K. Kraseman, K. Yumigeta, and Z. Mutlu, "Phononic
Crystals for Surface Acoustic Wave Devices," Emerging Researchers National (ERN) Conference, Atlanta,
GA, March 19-21, 2026.

[Poster] K. Kraseman, H. Yawit, T. Gustafson, Y. Kandelchy, K. Yumigeta, and Z. Mutlu, "Design
and Fabrication of Chip-scale Surface Acoustic Wave Devices for Advanced RF Technologies," Emerging
Researchers National (ERN) Conference, Atlanta, GA, March 19-21, 2026.

[Poster] Y. Kandelchy, H. Yawit, T. Gustafson, K. Kraseman, K. Yumigeta, and Z. Mutlu, "Char-
acterization of Surface Acoustic Wave Devices for Advanced Radio Frequency Technologies," Emerging
Researchers National (ERN) Conference, Atlanta, GA, March 19-21, 2026.

[Poster] H. J. Yawit, T. Gustafson, F. Najmi, W. Takeda, K. Yumigeta, Y. Kandelchy, K. Kraseman,
P. Deymier, P. Lucas, K. Muralidharan, and Z. Mutlu, "Laser-Written Periodic Phononic Structures
for Chip-Scale Topological Acoustic Wave RF Devices," MRS Spring Meeting & Exhibit, Honolulu, HI,
USA, April 28, 2026.

[Poster] H. Yawit, T. Gustafson, F. Najmi, W. Takeda, K. Yumigeta, Y. Kandelchy, K. Kraseman,
K. Runge, P. Deymier, P. Lucas, K. Muralidharan, and Z. Mutlu, "Laser-Patterned Phononic Lattices
on Lithium Niobate for Surface Acoustic Wave Devices," MRS Fall Meeting & Exhibit, Boston, MA,
December 2, 2025.

[Oral] M. Yusufoglu, K. Yumigeta, and Z. Mutlu, "Direct Dielectric Deposition on Graphene Nanorib-
bon FETs," TECHCON Conference, Austin, TX, September 2025.

[Poster] T. Gustafson, H. Yawit, K. Kraseman, Y. Kandelchy, K. Yumigeta, and Z. Mutlu, "Design
of Phononic Crystals for Surface Acoustic Wave Devices," NSF NewFoS Center REM Program Student
Symposium, Tucson, AZ, July 25, 2025.

[Poster] Y. Kandelchy, H. Yawit, T. Gustafson, K. Kraseman, K. Yumigeta, and Z. Mutlu, "Charac-
terization of Surface Acoustic Wave Devices for Advanced Radio Frequency Technologies," NSF NewFoS
Center REM Program Student Symposium, Tucson, AZ, July 25, 2025.

[Poster] K. Kraseman, H. Yawit, Y. Kandelchy, T. Gustafson, K. Yumigeta, and Z. Mutlu, "Design
of Surface Acoustic Wave Devices for Advanced Radio Frequency Technologies," NSF NewFoS Center
REM Program Student Symposium, Tucson, AZ, July 25, 2025.

[ Poster] Holloway, R., Yumigeta, K., Yusufoglu, M., Janssen, S., Mutlu, Z., "Nanoscale Metrology of
Gate Dielectrics for Graphene Nanoribbon Transistors." VIP and CURE Spring 2025 Poster Session,
Tucson, AZ, April 24, 2025.

. [ Poster] Daluisio, F., Yumigeta, K., Yusufoglu, M., Holloway, R., Mutlu, Z., "Wafer-Scale Fabrication



of Nano-Scale Steps with Controlled Pitch on Gold Thin Films Using Thermally Treated Single-Crystal
Substrates." VIP and CURE Spring 2025 Poster Session, Tucson, AZ, April 24, 2025.

13. [Poster] Janssen, S., Yusufoglu, M., Yumigeta, K., Mutlu, Z., "Long-term Stability of Atomically
Precise Graphene Nanoribbon Transistors." VIP and CURE Spring 2025 Poster Session, Tucson, AZ,
April 24, 2025.

14. [Poster] Janssen, S., Yusufoglu, M., Yumigeta, K., Mutlu, Z., "Long-term Stability of Atomically
Precise Graphene Nanoribbon Transistors." MRS Spring Meeting & Exhibit, Seattle, WA, USA, April
9, 2025.

15. [Poster] Holloway, R., Yumigeta, K., Yusufoglu, M., Janssen, S., Mutlu, Z., "Nanoscale Metrology of
Gate Dielectrics for Graphene Nanoribbon Transistors." MRS Spring Meeting & Exhibit, Seattle, WA,
USA, April 9, 2025.

16. [Poster] T. Sweepe, K. Yumigeta, M. Yusufoglu, and Z. Mutlu, "Electrical Transport in Atomically
Precise Graphene Nanoribbon Transistors with Transferred Electrodes," MRS Spring Meeting & Exhibit,
Seattle, WA, USA, April 9, 2025.

17. [Oral] Mutlu, Z., Belviranli, M. E., Kose, S., Yumigeta, K., & Yusufoglu, M., "Towards High Perfor-
mance and Scalable Graphene Nanoribbon-Based Logic Devices," Semiconductor Research Corporation
(SRC) GRC 2024 Logic and Memory Devices Annual Meeting, Intel Gordon Moore Park, Hillsboro, OR,
USA, September 2024.

18. [Poster] Janssen, S., Yusufoglu, M., Yumigeta, K., Mutlu, Z., "Long-term Stability of Atomically
Precise Graphene Nanoribbon Transistors." TECHCON 2024, Austin, TX, September 8, 2024.

Teaching Experience

Guest Lecturer University of Arizona

e Course: MSE 110: Solid State Chemistry.

Teaching Assistant Arizona State University

e Courses: PHY 101: Introduction to Physics Lab; PHY 122: General Physics Lab I; PHY 132:
General Physics Lab I1.

Teaching Assistant Chiba University

e Course: TE 331: Electrical and Electronics Engineering Lab.

Mentoring

Current Group Members
e PhD students: Muhammed Yusufoglu and Howard Yawit, Department of Materials Science and
Engineering, University of Arizona.

e Master’s student: Liam Fox Ellersick, Department of Materials Science and Engineering, Uni-
versity of Arizona.

e Undergraduate students: Richard Holloway and Alex Charles Welch, Department of Materials
Science and Engineering, University of Arizona; Michael Wegner, Department of Chemical and
Environmental Engineering, University of Arizona.

Former Group Members

e Master’s students: Thomas Sweepe (University of Arizona); Sushant Lakhavade and Yashika
Attarde (Arizona State University).



e Undergraduate students: Paul DiPasquale and Shelby Brooke Janssen, Department of Mate-
rials Science and Engineering, University of Arizona; Franco Osvaldo Daluisio, Department of
Chemical and Environmental Engineering, University of Arizona.

Professional Service and Outreach

e Journal referee for Nature Communications, Applied Physics Letters, Carbon, Nano Letters,
Small, Electrochimica Acta, and Sensing and Bio-Sensing Research.

e Reviewer for the University of Arizona Postdoctoral Research Development Grant (PRDG),
2026.

e Featured in an MRS TV film (April 2024) highlighting semiconductor research and education
initiatives at the University of Arizona and the Center for Semiconductor Manufacturing.

e Volunteer interpreter for Japanese high school students at the International Science and Engi-
neering Fair (2021-2022 and 2026).



