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Anuradha M. Agarwal
Principal Research Scientist, Materials Research Laboratory
Leader, Lab for Education and Application Prototypes (LEAP), 
AIM Photonics Academy

Planar, integrated, Si-CMOS-compatible microphotonics platform for on-chip 
MIR hyperspectral imaging and chem-bio sensing applications; radiation effects 
on silicon microphotonics; non-linear materials and devices; chalcogenide glass-
es; aerosol detection; lead chalcogenide detectors, optoelectronic packaging.
Rm. 13-4126 | 617-253-5302 | anu @ mit . edu

VISITING/SUMMER STUDENTS
Francesco Zanetto, Progetto Rocca Scholar	

GRADUATE STUDENTS
Eveline Postelnicu, DMSE
Katherine Stoll, DMSE
Drew Weninger, DMSE

SELECTED PUBLICATIONS
R. Singh, Y. Nie, M. Gao, A. M. Agarwal, and B. W. Anthony, 
“Inverse Design of Photonic Meta-structure for Beam 
Collimation in On-chip Sensing,” Scientific Reports, 11 
(1), 1-11, 2021.

M. Y. Shalaginov, S. An, Y. Zhang, F. Yang, P. Su, V. Liber-
man, J. B. Chou, C. M. Roberts, M. Kang, C. Rios, Q. Du, C. 
Fowler, A. M. Agarwal, K. A. Richardson, C. Rivero-Baleine, 
H. Zhang, J. Hu, and T. Gu, “Reconfigurable All-dielectric 
Metalens with Diffraction-limited Performance,” Nature 
Communications, 12 (1), 1-8, 2021.

R. Singh, A. M. Agarwal, and B. W. Anthony, “Design 
of Optical Meta-structures with Applications to Beam 
Engineering Using Deep Learning,” Scientific Reports 
10 (1), 1-10, 2020.

M. Y. Shalaginov, S. An, F. Yang, P. Su, D. Lyzwa, A. M. 
Agarwal, H. Zhang, J. Hu, and T. Gu, “Single-Element 
Diffraction-Limited Fisheye Metalens,” Nano Letts., 20 
(10), 7429-7437, 2020.

R. Singh, A. M. Agarwal, and B. W. Anthony, “Mapping the 
Design Space of Photonic Topological States via Deep 
Learning,” Optics Express, 28 (19), 27893-27902, 2020.

A. Yadav, and A. M. Agarwal, “Integrated Photonic Materi-
als for the Mid-infrared,” International Journal of Applied 
Glass Science (IJAGS), Special Issue Article; DOI: 10.1111/ 
ijag.15252, Feb. 2020.

P. Xing, D. Ma, L. C. Kimerling, A. M. Agarwal, and D. T. H. 
Tan, “High Efficiency Four-wave Mixing and Optical Bista-
bility in Amorphous Silicon Carbide Ring Resonators” 
APL Photonics 5, 076110: https://doi.org/10.1063/5.0009692, 
2020.

S. Savagatrup, D. Ma, H. Zhong, K. S. Harvey, L. C. 
Kimerling, A. M. Agarwal, and T. M. Swager, “Dynamic 
Complex Emulsions as Amplifiers for On-Chip Photonic 
Cavity-Enhanced Resonators,” ACS Sensors, 2020.

P. Su, R. Pujari, V. Boodhoo, S. Aggarwal, P. Bhattacharya, 
O. Maksimov, K. Wada, S. Merlo, H. B. Bhandari, L. C. 
Kimerling, and A. M. Agarwal, “Ternary Lead Chalco-
genide Alloys for Mid-Infrared Detectors,” Journal of Elec-
tronic Materials (JEM), Vol. 49, No. 8, pp. 4577-4580, 2020.

R. Singh, A. B. G. Frydman, L. Kimerling, A. M. Agarwal, 
and B. W. Anthony, “Integrated Optofluidic Sensor for 
Coagulation Risk Monitoring in COVID-19 Patients at 
Point-of-Care,” arXiv preprint arXiv:2010.02081, 2020.
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Akintunde I. (Tayo) Akinwande
Professor of Electrical Engineering
Department of Electrical Engineering & Computer Science

Empty space electronics. Nano vacuum channel transistors. Chip scale scale 
electron, ion, neutron and x-ray sources for imaging and sensing. Micro and 
nano structures for charged particle beams.
Rm. 39-553 | 617-258-7974 | akinwand @ mtl.mit . edu

POSTDOCTORAL ASSOCIATES
Girish Rugubor, MTL
Winston Chern, MTL
Olusoji Ilori, MTL

GRADUATE STUDENTS
Nedeljko Karaulac, EECS
Álvaro Sahagún EECS

UNDERGRADUATE STUDENTS
Lay Jain, Physics
Jack Bouhanna, EECS
Olutimilehin O. Omotunde, EECS

SUPPORT STAFF
Steven O’Hearn, Administrative Assistant

SELECTED PUBLICATIONS
N. Karaulac, G. Rughoobur, and A. I. Akinwande, “Highly 
uniform silicon field emitter arrays fabricated using a 
trilevel resist process,” J. Vac. Sci. Technol. B, vol. 38, no. 
2, p. 023201, 2020.

G. Rughoobur, N. Karaulac, L. Jain, O. O. Omotunde, and 
A. I. Akinwande, “Nanoscale silicon field emitter arrays 
with self-aligned extractor and focus gates,” Nanotech-
nology, vol. 31, p. 335203, Jun. 2020.

G. Rughoobur, J. Zhao, L. Jain, A. Zubair, T. Palacios, J. 
Kong and A. I. Akinwande, “Enabling Atmospheric Pres-
sure Operation of Nanoscale Vacuum Channel Transis-
tors,” in 2020 78th Device Research Conference (DRC), 2020.

P.-C Shih, G. Rughoobur, P. Xiang, K. Cheng, A. I. Akin-
wande and T. Palacios, “GaN Nanowire Field Emitters 
with a Self-Aligned Gate Process,” in 2020 78th Device 
Research Conference (DRC), 2020.

Y. Mo, Z. Lu, G. Rughoobur, P. Patil, N. Gershenfeld, A. I. 
Akinwande, S. L. Buchwald, and K. F. Jensen, “Microfluidic 
electrochemistry for single electron transfer redox-neu-
tral reactions,” Science, vol. 368, pp. 1352–1357, Jun. 2020. 

G. Rughoobur, L. Jain and A. I. Akinwande, “Low energy 
electron transmission through suspended graphene 
layers,” in 2020 33rd International Vacuum Nanoelectron-
ics Conference (IVNC), 2020.

 

G. Rughoobur, N. Karaulac and A. I. Akinwande, 
“Nanoscale Vacuum Channel Electron Sources,” in 2020 
33rd International Vacuum Nanoelectronics Conference 
(IVNC), 2020.

G. Rughoobur, A. Sahagun, O. O. Ilori, and A. I. Akinwande, 
“Nanofabricated low-voltage gated si field-ionization 
arrays,” IEEE Transactions on Electron Devices, pp. 1–7, 
2020.

W. Chern, N. Karaulac, G. Rughoobur, and A. I. Akinwan-
de,“Space Charge Limited Transport in Si Field Emitter 
Arrays,” in 33rd International Vacuum Nanoelectronics 
Conference (IVNC), IEEE, Jul. 2020.

W. Chern, G. Rughoobur, A. Zubair, N. Karaulac, A. Cramer, 
R. Gupta, T. Palacios, and A. Akinwande “Demonstration 
of a 40 kV Si Vacuum Transistor as a Practical High Fre-
quency and Power Device,” in 2020 IEEE International 
Electron Devices Meeting (IEDM), San Francisco, CA, USA, 
2020, pp. 5.2.1-5.2.4.

P.-C. Shih, G. Rughoobur, K. Cheng, A. I. Akinwande and 
T. Palacios,“Self-Align-Gated GaN Field emitter Arrays 
Sharpened by A Digital Etching Process,” IEEE Electron 
Device Letters, vol. 42, no. 3, pp. 422–425, Mar. 2021.

G. Rughoobur, L. Jain, and A. I. Akinwande,“Electron 
transmission through suspended graphene membranes 
measured with a low-voltage gated Si field emitter array,” 
Nanotechnology, vol. 32, no. 28, p. 285201, Jul. 2021.

R. Bhattacharya, N. Karaulac, W. Chern, A. I. Akinwande, 
and J. Browning, “Temperature effects on gated silicon 
field emission array performance”, Journal of Vacuum 
Science & Technology B 39, 023201 (2021).

R. Bhattacharya, N. Karaulac, G. Rughoobur, W. Chern, A. 
I. Akinwande, and J. Browning, “Ultraviolet light stimu-
lated water desorption effect on emission performance 
of gated field emitter array,” Journal of Vacuum Science 
& Technology B, vol. 39, p. 033201, May 2021.

Ranajoy Bhattacharya,Nedeljko Karaulac, Winston 
Chern, Akintunde I. Akinwande and Jim Browning, 
“Gated Silicon Field Emitter Array Characterization”, 
2020 IEEE International Vacuum Electronics Conference, 
19-22 Oct. 2020 
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Polina Anikeeva
Professor 
Department of Materials Science and Engineering
Department of Brain and Cognitive Sciences

Neuroprosthetic materials and devices: chemistry, device physics, fabrication, 
and testing in biological systems. Minimally invasive neural stimulation. 
Rm. 36-849 | 617-253-3301 | anikeeva @ mit . edu

 

RESEARCH SCIENTIST
Dekel Rosenfeld, RLE

POSTDOCTORAL ASSOCIATE
Marie Manthey, RLE

GRADUATE STUDENTS
Harrison Allen, EECS
Marc-Joseph Antonini, HST, Friends of McGovern Fellow
Indie Garwood, HST, NSF Fellow
Hannah Field, EECS
Florian Koehler, EECS
Ye Ji Kim, DMSE
Youngbin Lee, DMSE, Kwangjeong Fellow
Keisuke Nagao, DMSE
Karen Pang, BCS
Jimin Park, DMSE, Kwangjeong Fellow
Atharva Sahasrabudhe, Chemistry, Lore McGovern Fellow
Anthony Tabet, ChemE, NSF Fellow, Soros Fellow
Georgios Varnavides, DMSE

UNDERGRADUATE STUDENTS
Flor Garza Romero, DMSE
Melissa Hummel, DMSE
Katherine Kutina, AeroAstro
Katherine Lei, DMSE
Gabi Ogata, DMSE
Melissa Stok, DMSE
Veronica Will, DMSE
Alicia Yang, DMSE

SUPPORT STAFF
Cindy Higgins, Administrative Assistant

SELECTED PUBLICATIONS
J. Park, K. Jin, A. Sahasrabudhe, P. Chiang, J. H. Maalouf, 
F. Koehler, D. Rosenfeld, S. Rao, T. Tanaka, T. Khudiyev, Z. 
J. Schiffer, Y. Fink, O. Yizhar, K. Manthiram, P. Anikeeva, 
“In situ Electrochemical Generation of Nitric Oxide for 
Neuronal Modulation,” Nature Nanotechnology 15: p. 
690–697. 2020.

J. Park, A. Tabet, J. Moon, P. Chiang, F. Koehler, A. Sahas-
rabudhe, P. Anikeeva, “Remotely Controlled Proton Gener-
ation for Neuromodulation,” Nano Letts.  20, p. 6535–6541. 
2020.

G. Varnavides, A. Jermyn, P. Anikeeva, C. Felser, P. Narang, 
“Electron Hydrodynamics in Anisotropic Materials,” 
Nature Communications 11, p. 4710. 2020.

D. Rosenfeld, A. W. Senko, J. Moon, I. Yick, G. Varnavides, 
G., D. Gregureć, F. Koehler, P. Chiang, M. G. Christian-
sen, L. Y. Maeng, A. S. Widge, and P. Anikeeva, “Remote 
Magnetothermal Control of Adrenal Hormones,” Science 
Advances 6: p. eaaz3734, 2020. 

M. Kanik, S. Orguc, G. Varnavides, J. Kim, T. Benavides, D. 
Gonzalez, T. Akintilo, C. C. Tasan, A. P. Chandrakasan, Y. 
Fink, and P. Anikeeva, “Strain-Programmable Fiber-Based 
Artificial Muscle,” Science 365: p. 145-150, 2019.

D. Shahriari, Z. J. G. Loke, I. Tafel, S. Park, P. Chiang, Y. Fink, 
P. Anikeeva, “Scalable Fabrication of Porous Microchannel 
Nerve Guidance Scaffolds with Complex Geometries,” 
Advanced Materials 31: p. 1902021, 2019.

J. A. Frank, M.-J. Antonini, and P. Anikeeva, “Next-gener-
ation Interfaces for Studying Neural Function,” Invited 
Review, Nature Biotechnology, 37: p. 1013-1023, 2019.

S. Rao, R. Chen, A. A. LaRocca, M. G. Christiansen, A. W. 
Senko, C. H. Shi, P. Chiang, G. Varnavides, J. Xue, Y. Zhou, 
S. Park, R. Ding, J. Moon, G. Feng, and P. Anikeeva, “Che-
momagnetic Modulation of Targeted Neural Circuits,” 
Nature Nanotechnology 4: p. 967-973, 2019.  

S. Park, Y. Guo, X. Jia, H. K. Choe, B. Grena, J. Park, C. Lu, 
A. Canales, R. Chen, Y. S. Yim, G. B. Choi, Y. Fink, and P. 
Anikeeva, “One-step Optogenetics with Multifunctional 
Flexible Polymer Fibers,” Nature Neuroscience, 20, 612-
619, 2017. 

C. Lu, S. Park, T. Richner, A. Derry, I. Brown, J. Kang, C. 
Hou, Y. Fink, C. T. Moritz, and P. Anikeeva, “Flexible and 
Stretchable Fibers for Optoelectronic Probing of Spinal 
Cord Circuits,” Science Advances, 3, e1600955, 2017. 

G. Romero, M. G. Christiansen, L. Stocche Barbosa, F. 
Garcia, and P. Anikeeva, “Localized Excitation of Neural 
Activity via Rapid Magnetothermal Drug Release,” 
Advanced Functional Materials, 26: p. 6471-6478, 2016.

S. Schuerle, J. S. Dudani, M. G. Christiansen, P. Anike-
eva, and S. N. Bhatia, “Magnetically Actuated Protease 
Sensors for in Vivo Tumor Profiling,” Nano Letts., 16: p. 
6303-6310, 2016.
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George Barbastathis
Professor of Mechanical Engineering
Department of Mechanical Engineering
Singapore-MIT Alliance for Research and Technology

Computational imaging, machine learning, diffractive imaging, phase retrieval 
in low photon condition. 
Rm. 3-461C | 617-253-1960 | grab @ mit.edu

 

RESEARCH SCIENTISTS AND STAFF
Kwabena K. Arthur 
Maciej Baranski
Sharvaj Kubal

POSTDOCTORAL ASSOCIATE
Mo Deng, Singapore-MIT Alliance for Research and 		
	 Technology 
Jungki Song, MechE
Lakshmi Venkatraman, Singapore-MIT Alliance for		
	 Research and Technology
Ziling Wu, MechE
Elizabeth Yin, Singapore-MIT Alliance for Research 		
	 and Technology

GRADUATE STUDENTS
Van Coykendall, EECS
Zhen Guo, EECS
Iksung Kang, EECS
Subeen Pang, MechE
Qihang Zhang, EECS

SUPPORT STAFF
Irina Gaziyeva, Administrative Assistant

SELECTED PUBLICATIONS
I. Kang, A. Goy, and G. Barbastathis, “Dynamical Machine 
Learning Volumetric Reconstruction of Objects’ Interiors 
From Limited Angular Views,” Light: Science and Appli-
cations, 10(74), 2021.

S. Pang and G. Barbastathis, “Machine Learning Regu-
larized Solution of The Lippmann-Schwinger Equation,” 
arXiv:2010.15117, 2020.

I. Kang, A. Goy, and G. Barbastathis, “Limited-angle Tomo-
graphic Reconstruction of Dense Layered Objects by 
Dynamical Machine Learning,” arXiv:2007.10734, 2020.

A. Goy, G. Rughoobur, S. Li, K. Arthur, A. I. Akinwande, 
and G. Barbastathis, “High-resolution Limited-angle 
Phase Tomography of Dense Layered Objects Using Deep 
Neural Networks,” Proceedings of the National Academy 
of Sciences, 116 (40) 19848-19856, 2019.

S. Li and G. Barbastathis, “Spectral Pre-modulation of 
Training Examples Enhances the Spatial Resolution of 
the Phase Extraction Neural Network (PhENN),” Optics 
Express, 26 (22), 29340-29352, 2018.

A. Goy, K. Arthur, S. Li, and G. Barbastathis, “Low Photon 
Count Phase Retrieval Using Deep Learning,” Physical 
Review Letters, 121 (24), 243902, 2018.
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Duane S. Boning
Clarence J. LeBel Professor of Electrical Engineering 
Professor of Electrical Engineering & Computer Science
Department of Electrical Engineering & Computer Science

Design for manufacturability of processes, devices, and circuits. Understanding and re-
duction of variation in semiconductor, photonics and MEMS manufacturing, emphasizing 
statistical, machine learning, and physical modeling of spatial and operating variation in 
circuits, devices, and CMP, electroplating, spin coating, etch, and embossing processes. 
Rm. 39-415a | 617-253-0931 | boning @ mtl . mit . edu

GRADUATE STUDENTS
Hongge Chen, EECS
Felix Dumont, EECS and Sloan
Sally El-Henawy, EECS
Christopher Lang, EECS
Christopher Lui, EECS and Sloan
Damien Martin, EECS
Tareq Saqr, SDM
Tanya Smith, EECS
Fan-Keng Sun, EECS
Aik Jun Tan, EECS and Sloan
Peter Tran, EECS
Zhengxing Zhang, EECS

SUPPORT STAFF
Jami L. Mitchell, Administrative Assistant

SELECTED PUBLICATIONS
Z. Zhang, S. I. El-Henawy, A. Sadun, R. Miller, L. Daniel, 
J. K. White, and D. S. Boning, “Enabling Wavelength-De-
pendent Adjoint-Based Methods for Process Variation 
Sensitivity Analysis in Silicon Photonics,” J. of Lightwave 
Technology, vol. 39, no. 6, pp. 1762-1769, Mar. 2021.

K. Yeo, D. Grullon, F.-K. Sun, D. Boning, and J. Kalagnanam, 
“Variational Inference Formulation for a Model-Free 
Simulation of a Dynamical System with Unknown Param-
eters by a Recurrent Neural Network,” accepted, SIAM J. 
on Scientific Computing, Feb. 2021

J. H. Lee, G. Traverso, D. Ibarra-Zarate, D. S. Boning, and 
B. W. Anthony, “Ex Vivo and In Vivo Imaging Study of 
Ultrasound Capsule Endoscopy,” J. of Medical Devices, 
vol. 14, no. 2, p. 021005, June 2020.

H. Zhang, H. Chen, C. Xiao, S. Gowal, R. Stanforth, B. Li, 
D. S. Boning, and C.-J. Hsieh, “Towards Stable and Effi-
cient Training of Verifiably Robust Neural Networks,” 
International Conference on Learning Representations 
(ICLR), May 2020. 

M. B. Alawieh, D. S. Boning, and D. Z. Pan, “Wafer Map 
Defect Patterns Classification using Deep Selective 
Learning,” ACM/IEEE Design Automation Conference 
(DAC), San Francisco, CA, July 2020.

Y. Wang, H. Zhang, H. Chen, D. Boning, and C.-J. Hsieh, 
“On Lp-norm Robustness of Ensemble Decision Stumps 
and Trees,” International Conference on Machine Learning 
(ICML), pp. 10104-10114, July 2020.

H. Chen, Y. Wang, H. Zang, C.-J. Hsieh, S. Si, Y. Li, and D. 
Boning, “Robustness Verifications for Ensemble Stumps 
and Trees,” 3rd Workshop on Formal Methods for ML-En-
abled Autonomous Systems (FoMLAS 2020), July 2020.

Z. Zhang, S. I. El-Henawy, R. Miller, and D. S. Boning, 
“Decomposed Representation of S-Parameters for Silicon 
Photonic Variation Analysis,” SPIE Optics + Photonics, 
Proc. Vol. 11484, p. 1148408, Aug. 2020.

H. Chen, S. Si, Y. Li, C. Chelba, S. Kumar, D. Boning, and 
C.-J. Hsieh, “Multi-Stage Influence Function,” Advances 
in Neural Information Processing Systems (NeurIPS), vol. 
33, Dec. 2020.

H. Zhang, H. Chen, C. Xiao, B. Li, M. Liu, D. Boning, and 
C.-J. Hsieh, “Robust Deep Reinforcement Learning against 
Adversarial Perturbations on Observations,” Advances in 
Neural Information Processing Systems (NeurIPS), vol. 33, 
Dec. 2020. (Spotlight presentation.)

H. Zhang, H. Chen, D. S. Boning, and C.-J. Hsieh, “Robust 
Reinforcement Learning on State Observations with 
Learned Optimal Adversary,” International Conference 
on Learning Representations (ICLR), May 2021. 

D. Boning, S. E. El-Henawy, and Z. Zhang, “Process Varia-
tion-Aware Photonic Design,” OFC 2021, June 2021.
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Edward S. Boyden
Y. Eva Tan Professor in Neurotechnology at MIT
Co-Director, Center for Neurobiological Engineering
Departments of Brain and Cognitive Sciences, Media Arts and 
Sciences, Biological Engineering

Developing tools that enable the mapping of the molecules and wiring of the 
brain, the recording and control of its neural dynamics, and the repair of its 
dysfunction. Systematically analyzing and repairing normal and pathological-
brain computations.
Rm. 46-2171C | 617-324-3085 | edboyden @ mit . edu

RESEARCH SCIENTISTS AND STAFF
Bobae An, McGovern
Yosuke (Bandy) Bando, Visiting Scientist
Yi Cui, McGovern
Burcu Guner-Ataman, McGovern
Kylie Leung, McGovern
Shubhra Pandit, McGovern
Demian Park, McGovern
Matthew Sears, McGovern
Doug Weston, Lab Manager
Aimei Yang, McGovern
Jian-Ping Zhao, McGovern

POSTDOCTORAL ASSOCIATES
Shahar Bracha, McGovern
Ruixuan (Rui) Gao, McGovern
Jinyoung Kang, McGovern
Changyang Linghu, McGovern
Yangning Lu, McGovern
Yong Qian, McGovern
Nava Shmoel David, McGovern
Panagiotis (Panos) Symvoulidis, McGovern
Giovanni Talei Franzesi, McGovern
Gaojie Yang, McGovern
Chi Zhang, McGovern

GRADUATE STUDENTS
Jenna Lauren Aronson, BCS
Nick Barry, MAS
Cristina Torres Caban, BE
Orhan Celiker, EECS
Alexi Georges Choueiri, BCS
Danielle Orozco Cosio, BCS
Amauche Emenari, BCS
Daniel Estandian, BCS
Daniel Goodwin, MAS
Kettner Griswold, MAS
Jordan Harrod, HST
Brennan Jackson, HST
Shannon Johnson, MAS
Irena Victoria King, HST
Yixi Liu, EECS
Mitchell Murdock, BCS
Daniel Oran, MAS
Andrew Payne, MAS
Paul Reginato, MAS
Cipriano Romero, EECS
Catherine Marin Della Santina, BE
Margaret Elizabeth Schroeder, BCS
Sarah Sclarsic, MAS

Tay Won Shin, MAS
Anubhav Sinha, HST
Michael Skuhersky, BCS
Corban Swain, BE
Shiwei Wang, Chem
Zeguan Wang, MAS
Ruihan Zhang, MAS

SUPPORT STAFF
Macey Lavoie, Administrative Assistant
Lisa Lieberson, Senior Administrative Assistant
Fira Zainal, Administrative Assistant

SELECTED PUBLICATIONS
R. Gao, C. J. Yu, L. Gao, K. D. Piatkevich, R. L. Neve, J. B. 
Munro, S. Upadhyayula, E. S. Boyden, “A Highly Homo-
geneous Polymer Composed of Tetrahedron-like Mono-
mers for High-isotropy Expansion Microscopy,” Nature 
Nanotechnology, doi: 10.1038/s41565-021-00875-7. Online 
ahead of print, 2021. 

S. Alon, D. R. Goodwin, A. Sinha, A. T. Wassie, F. Chen, E. R. 
Daugharthy, Y. Bando, A. Kajita, A. G. Xue, K. Marrett, R. 
Prior, Y. Cui, A. C. Payne, C. C. Yao, H. J. Suk, R. Wang, C. J. 
Yu, P. Tillberg, P. Reginato, N. Pak, S. Liu, S. Punthambaker, 
E. P. R. Iyer, R. E. Kohman, J. A. Miller, E. S. Lein, A. Lako, 
N. Cullen, S. Rodig, K. Helvie, D. L. Abravanel, N. Wagle, 
B. E. Johnson, J. Klughammer, M. Slyper, J. Waldman, J. 
Jané-Valbuena, O. Rozenblatt-Rosen, A. Regev; IMAXT 
Consortium, G. M. Church, A. H. Marblestone, and E. S. 
Boyden, “Expansion Sequencing: Spatially Precise In Situ 
Transcriptomics in Intact Biological Systems,” Science 
371(6528):eaax2656, 2021. 

A. C. Payne, Z. D. Chiang, P. L. Reginato, S. M. Mangiameli, 
E. M. Murray, C. C. Yao, S. Markoulaki, A. S. Earl, A. S. 
Labade, R. Jaenisch, G. M. Church, E. S. Boyden, J. D. 
Buenrostro, F. Chen, “In Situ Genome Sequencing Resolves 
DNA Sequence and Structure in Intact Biological Sam-
ples,” Science, doi:10.1126/science.aay3446. Online ahead 
of print, 2020. 

C. Linghu, S. L. Johnson, P. A. Valdes, O. A. Shemesh, W. 
M. Park, D. Park, K. D. Piatkevich, A. T. Wassie, Y. Liu, 
B. An, S. A. Barnes, O. T. Celiker, C.-C. Yao, C.-C. (Jay) 
Yu, R. Wang, K. P. Adamala, M. F. Bear, A. E. Keating, 
and E. S. Boyden, “Spatial Multiplexing of Fluorescent 
Reporters For Imaging Signaling Network Dynamics,” 
Cell 183(6):1682-1698, 2020.
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Vladimir Bulović
MIT.nano Director 
Fariborz Maseeh (1990) Professor of Emerging Technology
Department of Electrical Engineering and Computer Science 

RESEARCH SCIENTISTS
Jeremiah Mwaura, RLE
Annie Wang, RLE

POSTDOCTORAL ASSOCIATES
Dane deQuilettes, RLE
Benjia Dak Dou, RLE
Apoorva Murarka, RLE
Anurag Panda, RLE

GRADUATE STUDENTS
Roberto Brenes, EECS, NSF Fellow
Matthew Ruiyan Chua, EECS, A*STAR Fellow
Jinchi Han, EECS
Madeliene Laitz, EECS, NSF Fellow
Mayuran Saravanapavanantham, EECS, NSF Fellow
Melany Sponseller, EECS
Richard Swartout, EECS
Ella Wassweiler, EECS, NSF Fellow
Sihan Jonas Xie, DMSE

VISITOR
Emma Belliveau, U. of Waterloo

SUPPORT STAFF
Samantha Farrell, Sr. Administrative Assistant

SELECTED PUBLICATIONS
M.M. Tavakoli, J.H. Park, J. Mwaura, M. Saravanapava-
nantham, V. Bulović, J. Kong, “Monolayer Hexagonal 
Boron Nitride: An Efficient Electron Blocking Layer in 
Organic Photovoltaics,” Advanced Functional Materials, 
2101238 (2021).

F. Niroui, M. Saravanapavanantham, J. Han, J.J. Patil, 
T.M. Swager, J.H. Lang, V. Bulović, “Hybrid Approach 
to Fabricate Uniform and Active Molecular Junctions,” 
Nano Letters 21, 1606-1612 (2021).

J.J. Yoo, G. Seo, M.R. Chua, T.G. Park, Y. Lu, F. Rotermund, 
Y.K. Kim, C.S. Moon, N.J. Jeon, J.-P. Correa-Baena, V. 
Bulović, S.S. Shin, M.G. Bawendi, J. Seo, “Efficient per-
ovskite solar cells via improved carrier management,” 
Nature 590 (7847), 587-593 (2021).

T. Sannicolo, W.H. Chae, J. Mwaura, V. Bulović, J.C. Gross-
man, “Silver Nanowire Back Electrode Stabilized with 
Graphene Oxide Encapsulation for Inverted Semitrans-
parent Organic Solar Cells with Longer Lifetime,” ACS 
Applied Energy Materials 4, 1431-1441 (2021).

M. Wu, T.A. Lin, J.O. Tiepelt, V. Bulović, M.A. Baldo, “Nano-
crystal-Sensitized Infrared-to-Visible Upconversion in 
a Microcavity under Subsolar Flux,” Nano Letters 21, 
1011-1016 (2021).

S.S. Peled, M. Perez, D. Meron, A. Osherov, V. Bulović, E.A. 
Katz, Y. Golan, “Morphology control of perovskite films: 
a two-step, all solution process for conversion of lead 
selenide into methylammonium lead iodide,” Materials 
Chemistry Frontiers 5, 1410-1417 (2021).

M. Perez, S.S. Peled, T. Templeman, A. Osherov, V. Bulović, 
E.A. Katz, Y. Golan, “A Two-Step, All Solution Process 
for Conversion of Lead Sulfide to Methylammonium 
Lead Iodide Perovskite Thin Films,” Thin Solid Films 714, 
138367 (2020).

R. Swartwout, R. Patidir, E. Belliveau, B. Dou, D. Beynon, 
P. Greenwood, N. Moody, M. Bawendi, T.M. Watson, V. 
Bulović, “Predicting Low Toxicity and Scalable Solvent 
Systems for High Speed Roll-to-Roll Perovskite Manu-
facturing,” ChemR xiv preprint 13221851.v1 (2020).

R. Zimmerman, A. Panda, V. Bulović, “Techno-economic 
assessment and deployment strategies for vertical-
ly-mounted photovoltaic panels,” Applied Energy 276, 
115149 (2020).

S.S. Peled, M. Perez, A. Osherov, V. Bulovic, Y. Golan, “Mor-
phology control in chemical solution deposited lead sel-
enide thin films on fluorine-doped tin oxide,” Thin Solid 
Films 710, 138256 (2020).

S. Xie, H. Zhu, M. Li, V. Bulović, “Voltage-Controlled Revers-
ible Modulation of Colloidal Quantum Dot Thin Film Pho-
toluminescence,” arXiv preprint arXiv:2008.05375 (2020).

M. V. Khenkin, et al, “Consensus statement for stability 
assessment and reporting for perovskite photovoltaics 
based on ISOS procedures,” Nature Energy  5, 35-49, 2020.

N. Moody, S. Sesena, D.W. deQuilettes, B.D. Dou, R. Swart-
wout, J.T. Buchman, A. Johnson, U. Eze, R. Brenes, M. 
Johnston, C.L Haynes, V. Bulović, M.G Bawendi, “Assessing 
the regulatory requirements of lead-based perovskite 
photovoltaics,” Joule 4, 970-974 (2020).

S. Xie, A. Osherov, V. Bulović, “All-vacuum-deposited 
inorganic cesium lead halide perovskite light-emitting 
diodes,” APL Materials 8 (5), 051113 (2020).

Physical properties of nanostructured materials and composite structures and 
their use in development of electronic, excitonic, optical, and nano-mechanical 
devices. Applications of nanostructures in large-scale technologies.  
Rm. 13-3138 | 617-253-7012 | bulovic @ mit . edu

mailto:bulovic@mit.edu
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Jacopo Buongiorno
TEPCO Professor, Department of Nuclear Science and Engineering
MacVicar Faculty Fellow 
Director, Center for Advanced Nuclear Energy Systems (CANES),  
Director of Science and Technology, Nuclear Reactor Laboratory (NRL)

Innovations in nuclear technology; boiling heat transfer; nuclear reactor de-
sign and safety; offshore floating nuclear power plant; nanofluids for nuclear 
applications.
Rm. 24-206 | 617-253-7316 | jacopo @ mit . edu

GRADUATE STUDENTS
Isabel Naranjo De Candido, NSE
Edward James Garcia, NSE
Xyniao (Anna) Liang, NSE
Lorenzo Venneri, NSE

UNDERGRADUATE STUDENTS
Leanne S. Galanek, NSE
Lucy M. Nester, NSE
Abdalla Osman, MechE
Katherine Zhao, EECS

SUPPORT STAFF
Carolyn Carrington, Administrative Assistant

SELECTED PUBLICATIONS
P. Eash-Gates, M. M. Klemun, G. Kavlak, J. McNerney, 
J. Buongiorno, and J. E. Trancik, “Sources of Cost Over-
run in Nuclear Power Plant Construction Call for a 
New Approach to Engineering Design”, Joule, 4, 2348-
2373, Nov. 2020.

K. Dawson, M. Corradini, J. Parsons, and J. Buongiorno, 
“Deep Decarbonization of the Power Sector: the Need 
for a Low-Carbon, Dispatchable, Scalable and Widely 
Available Energy Source”, The Bridge, 50, 3, Sep. 2020.

A. Kossolapov, F. Chavagnat, R. Nop, N. Dorville, B. Phil-
lips, J. Buongiorno, and M. Bucci, “The Boiling Crisis of 
Water Under Exponentially Escalating Heat Inputs in 
Subcooled Flow Boiling at Atmospheric Pressure”, Int. 
J. Heat Mass Transfer, 160, 120137, 2020.

J. Conway, N. Todreas, J. Halsema, C. Guryan, A. Birch, 
T. Isdanavich, J. Florek, J. Buongiorno, and M. Golay, 
“Physical Security Analysis and Simulation of the 
Multi-Layer Security System for the Offshore Nuclear 
Plant (ONP)”, Nuc. Eng. Design, 352, 2019.

G. Su, F.P. D’Aleo, B. Phillips, R. Streich, E. Al-Safran, 
J. Buongiorno, and H. M. Prasser, “On the Oscillatory 
Nature of Heat Transfer in Steady Annular Flow”, 
International Communications in Heat and Mass 
Transfer, 108, 104328, 2019.

J. Buongiorno, M. Corradini, J. Parsons, and D. Petti, 
“The Future of Nuclear Energy in a Carbon-con-
strained World,” IEEE Power and Energy Magazine, 
Mar. 2019.

J. Parsons, J. Buongiorno, M. Corradini, and D. Petti, “A 
Fresh Look at Nuclear Energy,” Science, vol. 363, issue 
6423, p. 105, 11 Jan. 2019.

S. Afkhami, J. Buongiorno, A. Guion, S. Popinet, R. 
Scardovelli, and S. Zaleski, “Transition in a Numerical 
Model of Contact Line Dynamics and Forced Dewet-
ting,” J. Computational Physics, 374, pp. 1061–1093, 2018.

A. Richenderfer, A. Kossolapov, J. H. Seong, G. Saccone, 
E. Demarly, R. Kommajosyula, E. Baglietto, J. Buon-
giorno, and M. Bucci, “Investigation of Subcooled Flow 
Boiling and CHF using High-resolution Diagnostics 
Experimental Thermal and Fluid Science,” Experimen-
tal Thermal and Fluid Science, 99, pp. 35-58, 2018.

J. L. Moran, A. L. Cottrill, J. D. Benck, P. Liu, Z. Yuan, M. 
S. Strano, and J. Buongiorno, “Noble-Gas-Infused Neo-
prene Closed-cell Foams Achieving Ultra-low Thermal 
Conductivity Fabrics,” RSC Advances, 8, pp. 21389-21398, 
2018.

M. Trojer, R. Azizian, J. Paras, T. McKrell, K. Atkhen, M. 
Bucci, and J. Buongiorno, “A Margin Missed: the Effect 
of Surface Oxidation on CHF Enhancement in IVR 
Accident Scenarios,” Nucl. Eng. Design, 335, pp. 140-150, 
2018.

Y. Zhang, J. Buongiorno, M. Golay, and N. Todreas, 
“Safety Analysis of a 300 MWe Offshore Floating 
Nuclear Power Plant in Marine Environment,” Nuclear 
Technology, 2018.

E. Lizarraga-Garcia, J. Buongiorno, E. Al-Safran, and D. 
Lakehal, “A Broadly-applicable Unified Closure Rela-
tion for Taylor Bubble Rise Velocity in Pipes with Stag-
nant Liquid,” Int. J. Multiphase Flow, 89, pp. 345–358, 
2017.

R. Sugrue and J. Buongiorno, “A Modified Force-balance 
Model for Prediction of Bubble Departure Diameter in 
Subcooled Flow Boiling,” Nuc. Eng. Design, pp. 717-722, 
2016.

M. Tetreault-Friend, R. Azizian, M. Bucci, T. McKrell, J. 
Buongiorno, M. Rubner, and R. Cohen, “Critical Heat 
Flux Maxima Resulting from the Controlled Mor-
phology of Nanoporous Hydrophilic Surface Layers,” 
Applied Physics Lett., 108, 243102, 2016.
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Anantha Chandrakasan
Dean of Engineering 
Vannevar Bush Professor of Electrical Engineering &  
Computer Science
Department of Electrical Engineering and Computer Science

Design of digital integrated circuits and systems. Energy efficient implementa-
tion of signal processing, communication and medical systems. Circuit design 
with emerging technologies.
Rm. 38-107 | 617-258-7619 | anantha @ mit . edu 

POSTDOCTORAL ASSOCIATE
Yeseul Jeon

GRADUATE STUDENTS
Aya Amer, EECS (co-supervised with M. Shulaker)
Mohamed Radwan Abdelhamid, EECS (co-supervised 	
	 with F. Adib)
Maitreyi Ashok, EECS
Utsav Banerjee, EECS
Kaustav Brahma, EECS
Minghan Chao, EECS (co-supervised with M. Shulaker)
Ruicong Chen, EECS
Di-Chia Chueh, EECS (co-supervised with J. Glass)
Gloria (Yu Liang) Fang, EECS
Alex Ji, EECS
Eunseok Lee, EECS (co-supervised with R. Han) 
Kyungmi Lee, EECS
Saurav Maji, EECS
Vipasha Mittal, EECS (co-supervised with H-S. Lee)
Rishabh Mittal, EECS (co-supervised with H-S. Lee)
Miaorong Wang, EECS
Jongchan Woo, EECS (co-supervised with Rabia T. 		
	 Yazicigil)
Deniz Yildirim, EECS

VISITING SCHOLARS
Chiraag Juvekar
Rabia Tugce Yazicigil, Boston University

SUPPORT STAFF
Margaret Flaherty, Senior Administrative Assistant
Jessie-Leigh Thomas, Administrative Assistant

SELECTED PUBLICATIONS
T. Jeong, A. P. Chandrakasan, and H. S. Lee, “S2ADC: A 
12-bit, 1.25MS/s Secure SAR ADC with Power Side-Channel 
Attack Resistance,” IEEE Journal of Solid-State Circuits, 
vol. 56, no. 3, pp.844-854, Mar. 2021.

M. I. W. Khan, M. I. Ibrahim, C. S. Juvekar, W. Jung, R. T. 
Yazicigil, A. P. Chandrakasan, and R. Han, “CMOS THz-ID: 
A 1.6-mm2 Package-Less Identification Tag Using Asym-
metric Cryptography and 260-GHz Far-Field Backscatter 
Communication,” IEEE Journal of Solid-State Circuits, vol. 
56, no. 2, pp.340-354, Feb. 2021.

S. Maji, U. Banerjee, and A. P. Chandrakasan, “Leaky 
Nets: Recovering Embedded Neural Network Models and 
Inputs through Simple Power and Timing Side-Channels 
- Attacks and Defenses,” IEEE Internet of Things Journal, 
Feb. 2021.

A. J. Wentworth, J. D. Byrne, S. Orguc, J. Sands, S. Maji, 
C. Tov, S. Babaee, H. Huang, H. Boyce, P. R. Chai, S. Min, 
C. Li, J. N. Chu, A. Som, S. L. Becker, M. Gala, A. P. Chan-
drakasan, and G. Traverso, “Prospective Evaluation of 
the Transparent, Elastomeric, Adaptable, Long-Lasting 
(TEAL) Respirator,” ACS Pharmacology & Translational 
Science, vol. 3, no. 6, pp.1076-1082, Nov. 2020.

Z. Ji, W. Jung, J. Woo, K. Sethi, S. Lu, and A. P. Chan-
drakasan, “CompAcc: Efficient Hardware Realization 
for Processing Compressed Neural Networks Using 
Accumulator Arrays,” IEEE Asian Solid-State Circuits 
Conference (A-SSCC), Nov. 2020.

M. R. Abdelhamid, R. Chen, J. Cho, A. P. Chandrakasan, 
and F. Adib, “Self-Reconfigurable Micro-Implants for 
Cross-Tissue Wireless and Batteryless Connectivity,” 
Annual International Conference on Mobile Computing 
and Networking (MobiCom), Sep. 2020.

R. T. Yazicigil, P. M. Nadeau, D. Richman, C. Juvekar, S. 
Maji, U. Banerjee, S. H. Fuller, M. R. Abdelhamid, N. Desai, 
M. I. Ibrahim, M. I. W. Khan, W. Jung, R. Han, and A. P. 
Chandrakasan, “Beyond Crypto: Physical-Layer Security 
for Internet of Things Devices,” IEEE Solid-State Circuits 
Magazine, vol. 12, no. 4, pp.66-78, Fall 2020.

S. Orguc, J. Sands, A. Sahasrabudhe, P. Anikeeva, and A. 
P. Chandrakasan, “Modular Optoelectronic System for 
Wireless, Programmable Neuromodulation During Free 
Behavior,” Annual International Conference of the IEEE 
Engineering in Medicine and Biology Society (EMBC), 
Jul. 2020.

S. Maji, U. Banerjee, S. H. Fuller, M. R. Abdelhamid, P. 
M. Nadeau, R. T. Yazicigil, and A. P. Chandrakasan, “A 
Low-Power Dual-Factor Authentication Unit for Secure 
Implantable Devices,” IEEE Custom Integrated Circuits 
Conference (CICC), Mar. 2020.
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Yufeng (Kevin) Chen
Assistant Professor of Electrical Engineering Department of  
Electrical Engineering & Computer Science

Biomimetic Robotics, Insect-scale robots, intermediate Reynolds number fluid 
dynamics, unsteady aerodynamics, soft artificial muscles, electroactive poly-
mer actuators
Rm. 10-140H | 617-253-7351 | yufengc @ mit . edu

GRADUATE STUDENTS
Suhan Kim, EECS
Zhijian Ren, EECS

UNDERGRADUATE STUDENT
Cathleen Arase, MechE

SUPPORT STAFF
Catherine Bourgeois, Administrative Assistant

SELECTED PUBLICATIONS
Y. Chen, S. Xu, Z. Ren, and P. Chirarattananon, “Colli-
sion Resilient Insect-Scale Soft-Actuated Aerial Robots 
with High Agility,” IEEE Transaction on Robotics. Early 
Access, 2021.

Y. Chen, N. Doshi, and R. J. Wood, “Inverted and Inclined 
Climbing Using Capillary Adhesion in a Quadrupedal 
Insect-Scale Robot,” IEEE Robotics and Automation Let-
ters. 5(3), 4820-4827, 2020.

K. Becker, Y. Chen, and R. J. Wood, “Mechanically Program-
mable Dip Molding of High Aspect Ratio Soft Actuator 
Arrays,” Advanced Functional Materials. 1908919, 2020. 

Y. Chen, H. Zhao, J. Mao, P. Chirarattananon, E. H. Helbling, 
N-s.P. Hyun, R. D. Clarke, and R. J. Wood, “Controlled Flight 
of a Microrobot Powered by Soft Artificial Muscles,” 
Nature. 575(7782), 324-329, 2019.

Y. Chen, N. Doshi, N. Goldberg, H. Wang, and R. J. Wood, 
“Controllable Water Surface to Underwater Transition 
Through Electrowetting in a Hybrid Terrestrial-aquatic 
Microrobot,” Nature Communications. 9(1), pp 2495, 2018.

Y. Chen, H. Wang, E. F. Helbling, N. T. Jafferis, R. Zufferey, 
A.  Ong, K. Ma, N. Gravish, P. Chirarattananon, M. Kovac, 
and R. J. Wood, “A Biologically Inspired, Flapping-wing, 
Hybrid Aerial-aquatic Microrobot,” Science Robotics. 
2(11), eaao5619, 2017.

Y. Wang*, X. Yang*, Y. Chen*, D. K. Wainwright, C. P. Kena-
ley, Z. Gong, Z. Liu, H. Liu, J. Guan, T. Wang, J. C. Weaver, 
R. J. Wood, and L. Wen, “A Biorobotic Adhesive Disc for 
Underwater Hitchhiking Inspired by the Remora Suck-
erfish,” Science Robotics. 2(10), eaan8072, 2017. (*equal 
contribution).

P. Chirarattananon, Y. Chen, E. F. Helbling, K. Y. Ma, R. 
Cheng, and R. J. Wood, “Dynamics and Flight Control of 
a Flapping-wing Robotic Insect in the Presence of Wind 
Gusts,” Interface Focus. 7(1), 20160080, 2017.

Y. Chen, N. Gravish, A. L. Desbiens, R. Malka, and R. J. 
Wood, “Experimental and Computational Studies of the 
Aerodynamic Performance of a Flapping and Passively 
Rotating Insect Wing,” Journal of Fluid Mechanics. 791, 
pp.1-33, 2016.

S. Wang, L. Li, Y. Chen, Y. Wang, W. Sun, J. Xiao, D. Wain-
wright, W. Sun, T. Wang, R. Wood, and L. Wen, “A Bio-ro-
botic Remora Disc with Attachment and Detachment 
Capabilities for Reversible Underwater Hitchhiking,” 
IEEE/RSJ International Conference on Intelligent Robots 
and Systems (ICRA). 4653-4659, 2019.

Y. Chen, A. Ong, and R. J. Wood, “An Efficient Method 
for the Design and Fabrication of 2D Laminate Robotic 
Structures,” IEEE International Conference on Real-time 
Computing and Robotics (RCAR), 2018.

Y. Chen, K. Ma, and R. J. Wood, “Influence of Wing Mor-
phological and Inertial Parameters on Flapping Flight 
Performance,” IEEE/RSJ International Conference on 
Intelligent Robots and Systems (IROS). 2329-2336, 2016.

Y. Chen, E. F. Helbling, N. Gravish, K. Ma, and R. J. Wood, 
“Hybrid Aerial and Aquatic Locomotion in an At-scale 
Robotic Insect,” IEEE/RSJ International Conference on 
Intelligent Robots and Systems (IROS). 331-338, 2015.

N. Gravish, Y. Chen, S. A. Combes, and R. J. Wood, 
“High-throughput Study of Flapping Wing Aerodynamics 
for Biological and Robotic Applications,” IEEE/RSJ Inter-
national Conference on Intelligent Robots and Systems 
(IROS). 3397-3403, 2014. (*equal contribution)

R. Malka, A. L. Desbiens, Y. Chen, and R. J. Wood, “Prin-
ciples of Microscale Flexure Hinge Design for Enhanced 
Endurance,” IEEE/RSJ International Conference on Intel-
ligent Robots and Systems (IROS). 2879-2885, Sep. 2014.
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Luca Daniel
Professor
Department of Electrical Engineering & Computer Science

Development of numerical techniques: parameterized model order reduction, 
uncertainty quantification, inverse problems and robust optimization for high 
dimension parameter spaces. Current applications: magnetic resonance imag-
ing; electrical power distribution networks; robustness of deep neural networks.
Rm. 36-849 | 617-253-2631 | luca @ mit . edu

POSTDOCTORAL ASSOCIATES
Ian Butterworth, EECS (co-advisor Martha Gray)
Praneeth Namburi, EECS
Yujia Yang, EECS (co-advisor Karl Berggren)

GRADUATE STUDENTS
Adina Bechhofer, EECS (co-advisor Karl Berggren)
Samuel Chevalier, MechE
Durgesh Das, LGO
Ismail Degani, EECS (co-advisor Hakho Lee)
Quang P. Kieu, EECS (co-advisor Martha Gray)
Ching-Yun (Irene) Ko, EECS
Jeet Mohapatra, EECS
Oliver Regele, LGO
Jose E. C. Serralles, EECS
Lydia Sherwood, LGO
Marco Turchetti, EECS (co-advisor Karl Berggren)
Tsui-Wei (Lily) Weng, EECS
Wang Zhang, MechE

UNDERGRADUATE STUDENTS
Pawan Goyal, EECS
Alexander Gu, EECS
Melissa Hummel, BioE
Wonjune Kang, EECS
Tuomas Oikarinen, EECS
Victor Rong, EECS
Marina Zhang, EECS

VISITORS
Roberta Bardini, Politecnico di Torino
Tommaso Bradde, Politecnico di Torino
Marco De Stefano, Politecnico di Torino
David Esseni, Univ. di Udine
Stefano Grivet, Politecnico di Torino
Giambattista Gruosso, Politecnico di Milano
Luca Schenato, Univ. di Padova
Tommaso Rollo, Univ. di Udine
Valentin De La Rubia, Universidad Politecnica de 
	 Madrid

SUPPORT STAFF
Chadwick Collins, Administrative Assistant

SELECTED PUBLICATIONS
M. Turchetti, Y. Yang, M. R. Bionta, A. Nardi, L. Daniel, 
K. K. Berggren, and P. D. Keathley, “Emission Behavior 
of Planar Nano-Vacuum Field Emitters,” in 34th Intern. 
Vacuum Nanoelectronics Conf. (IVNC), Jul. 2021.

T. Bradde, S. Chevalier, M. De Stefano, S. Grivet-Talocia, 
L. Daniel, “Handling Initial Conditions in Vector Fitting 
for Real Time Modeling of Power System Dynamics,” in 
Energies Journal, accepted 2021.

I. Giannakopoulos, J. E. C. Serralles, L. Daniel, D. K. Sod-
ickson, A. G. Polimeridis, J. K. White, and R. Lattanzi, 
“Magnetic-resonance-based Electrical Property Mapping 
Using Global Maxwell Tomography with an 8-channel 
Head Coil at 7 Tesla: a Simulation Study,” in IEEE Trans-
actions on Biomedical Engineering, vol. 68, no. 1, pp. 236-
246, Jan. 2021.

J. Mohapatra, C.-Y. Ko, T.-W. Weng, S. Liu, P.-Y. Chen, 
L. Daniel, “Hidden Cost of Randomized Smoothing,” 
AISTATS, 2021.

J. Mohapatra, C.-Y. Ko, T.-W. Weng, P.-Y. Chen, S. Liu, and 
L. Daniel, “Higher-Order Certification For Randomized 
Smoothing,” NeurIPS, Dec. 2020.

Z. Zhang, S. I. El-Henawy, A. Sadun, R. Miller, L. Daniel, J. K. 
White, and D. Boning, “Enabling Wavelength-Dependent 
Adjoint-Based Methods for Process Variation Sensitivity 
Analysis in Silicon Photonics,” IEEE Journal of Lightwave 
Technology. Nov. 2020.

S. Genovesi, I. R. Butterworth, J. E. C. Serralles, and L. 
Daniel, “Metasurface Matching Layers for Enhanced 
Electric Field Penetration into the Human Body,” IEEE 
Access 8: 197745-197756, Oct. 2020.

T. Bradde, S. Grivet-Talocia, G. C. Calafiore, A. V. Pro-
skurnikov, Z. Mahmood, L. Daniel, “On Dissipativity 
Conditions for Linearized Models of Locally Active Circuit 
Blocks,” IEEE 29th Conference on Electrical Performance 
of Electronic Packaging and Systems (EPEPS), Oct. 2020. 

T. P. Oikarinen, T.-W. Weng, and L. Daniel, “Robust Deep 
Reinforcement Learning through Adversarial Loss,” Inter-
national Conference on Machine Learning, Uncertainty & 
Robustness in Deep Learning Workshop. Jul. 2020.
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Jesús A. del Alamo
Donner Professor  
Professor of Electrical Engineering 
Department of Electrical Engineering & Computer Science

Nanometer-scale III-V compound semiconductor transistors for future digital, 
power, RF, microwave and millimeter wave applications. Reliability of com-
pound semiconductor transistors. Diamond transistors. Ionic non-volatile pro-
grammable synapses.
Rm. 38-246 | 617-253-4764 | alamo @ mit . edu

RESEARCH SCIENTIST
Alon Vardi, MTL

GRADUATE STUDENTS
Ebrahim Al Johani, EECS
Taekyong Kim, EECS
Ethan Lee, EECS
Aviram Massuda, EECS
Murat Onen, EECS
Yanjie Shao, EECS

VISITOR
Jin Soak Kim, Samsung Electronics

SUPPORT STAFF
Elizabeth Kubicki, Administrative Assistant

SELECTED PUBLICATIONS
X. Cai, A. Vardi, J. Grajal, and J. A. del Alamo, “Ballistic 
Mobility and Injection Velocity in Nanoscale InGaAs Fin-
FETs,” 2020 IEEE International Electron Devices Meeting, 
Online, pp. 172-175. Dec. 12-18, 2020,

T. Kim, J. A. del Alamo, and D. A. Antoniadis, “Dynamics 
of HfZrO2 Ferroelectric Structures: Experiments and 
Models,” 2020 IEEE International Electron Devices Meeting, 
Online, pp. 441-444. Dec. 12-18, 2020

M. Emond, X. Yao, M. Onen, S. Ryu, J. A. del Alamo, J. Li, 
and B. Yildiz, “Proton Intercalation in Solid-State Elec-
trochemical Synapse for Energy-Efficient Neuromorphic 
Computing,” Materials Research Society Fall Meeting & 
Exhibit, Boston, MA, Nov. 27-Dec. 4, 2020.

A. Vardi, M. Tordjman, R. Kalish, and J. A. del Alamo, 
“Refractory W Ohmic Contacts to H-Terminated Dia-
mond,” IEEE Transactions on Electron Devices, Vol. 67, No. 
9, pp. 3516-3521, DOI: 10.1109/TED.2020.3009174. Sep. 2020.

X. Cai, A. Vardi, J. Grajal, and J. A. del Alamo, “A New Tech-
nique for Mobility Extraction in MOSFETs in the Presence 
of Prominent Gate Oxide Trapping: Application to InGaAs 
MOSFETs,” IEEE Transactions on Electron Devices, Vol. 
67, No. 8, pp. 3075-3081, DOI: 10.1109/TED.2020.3003844. 
Aug. 2020. 

X. Yao, K. Klyukin, W. Lu, M. Onen, S. Ryu, D. Kim, N. 
Emond, I. Waluyo, A. Hunt, J. A. del Alamo, J. Li, and B. 
Yildiz, “Protonic Solid-State Electrochemical Synapse 
for Physical Neural Networks,” Nature Communications, 
11:3134, DOI: 10.1038/s41467-020-16866-6. 2020.

J. A. del Alamo, “Nanoscale III-V Electronics,” 2020 SEMI 
Advanced Semiconductor Manufacturing Conference 
(ASMC 2020), Invited Keynote, Online, Aug. 24-26, 2020.

J. A. del Alamo, “Nanoscale III-V Electronics: InGaAs 
FinFETs and Nanowire MOSFETs,” Latin America Elec-
tron Devices Conference, San Jose, Costa Rica, Invited 
Keynote. Feb. 25-28, 2020.
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Dirk R. Englund
Associate Professor
Department of Electrical Engineering & Computer Science

Quantum Communications, Quantum Computing, and Quantum Sensing: 
Devices and systems.
Rm. 36-351 | 617-324-7014 | englund @ mit . edu

RESEARCH SCIENTISTS
Ryan Hamerly, RLE
Matthew Trusheim, ISN

POSTDOCTORAL ASSOCIATES
Jacques Carolan, Marie Curie Fellow
Lorenzo De Santis, RLE
Chitraleema Chakraborty, RLE
Carlos Errando Herranz, RLE
Laura Kim, IC Postdoctoral Fellow
Stefan Krastanov, RLE
Adrian Menssen, Humboldt Fellow
Matt Trusheim, ARL Postdoctoral Fellow

GRADUATE STUDENTS
Saumil Bandyopadhyay, NSF Fellow
Eric Bersin, NTSRF fellow
Darius Bunandar, Physics
Uttara Chakraborty, NDSEG Fellow
Kevin Chen, NSF Fellow
Hyeongrak (Chuck) Choi
Ian Christen, NDSEG Fellow
Ronald Davis, RLE
Erik Eisenach, NSF Fellow
Christopher Foy, NSF fellow
Jordan Goldstein, NSF fellow
Zhen Guo, EECS
Isaac Harris, EECS
Hugo Larocque, NSERC Postgraduate Scholarship
Tsung-Ju Lu, NDSEG Fellow
Hyowon Moon, EECS
Christopher Panuski, Hertz Fellow
Cheng Peng, EECS
Mihika Prabhu, NSF Fellow
Liane Sarah Bel Bernstein, NSERC Postgraduate  
	 Scholarship
Alex Sludds, NSF Fellow
Madison Sutula
Michael Walsh, EECS
Noel Wan, EECS
Reggie Wilcox, EECS

UNDERGRADUATE STUDENT​
Yuan Lee, EECS & Physics

SUPPORT STAFF
Janice Balzer, Administrative Assistant

SELECTED PUBLICATIONS 
C. J. Ciccarino, J. Flick, I. B. Harris, M. E. Trusheim, D. 
Englund, P.Narang, “Strong Spin-Orbit Quenching via the 
Product Jahn-Teller Effect in Neutral Group IV Artificial 
Atom Qubits in Diamond,’’ NPJ Quantum Information 
75: 2020.

E. D. Walsh, W. Jung, G.-H. Lee, D. K. Efetov, B.-I. Wu, K.-F. 
Huang, T. A. Ohki, T. Taniguchi, K. Watanabe, P. Kim, D. 
Englund, K. C. Fong, “Josephson-junction infrared sin-
gle-photon detector,’’ to appear in Science, 2021.

M. K. Bhaskar, R. Riedinger, B. Machielse, D. S. Levonian, 
C. T. Nguyen, E. N. Knall, H. Park, D. Englund, M. Lončar, 
D. D. Sukachev, and M. D. Lukin, “Experimental demon-
stration of memory-enhanced quantum communication,” 
Nature 580, pages60–64: 2020.

C. Roques-Carmes, Y. Shen, C. Zanoci, M. Prabhu, F. 
Atieh, L. Jing, T. Dubcek, V. Ceperic, J. D. Joannopoulos, 
D. Englund, and M. Soljacic, `̀ Photonic Recurrent Ising 
Sampler,” Nature Communications 11, Article number: 
249; 2020.

L. Bernstein, A. Sludds, R. Hamerly, V. Sze, J. Emer, D. 
Englund, “Freely scalable and reconfigurable optical 
hardware for deep learning,” Scientific Reports, 2021.

S. Castilla, I. Vangelidis, V.-V. Pusapati, J. Goldstein, M. 
Autore, T. Slipchenko, K. Rajendran, S. Kim, K. Watanabe, 
T. Taniguchi, L. Martín-Moreno, D. Englund, K.-J. Tielrooij, 
R. Hillenbrand, E. Lidorikis, and F. H. L. Koppens, “Plas-
monic antenna coupling to hyperbolic phonon-polaritons 
for sensitive and fast mid-infrared photodetection with 
graphene,” Nature Communications 11, Article number: 
4872; 2020.

J. Carolan, M. Mohseni, J. P. Olson, M. Prabhu, C. Chen, 
D. Bunandar, M. Y. Niu, N. C. Harris, F. N. C. Wong, M. 
Hochberg, S. Lloyd, and D. Englund, “Variational Quantum 
Unsampling on a Quantum Photonic Processor,” Nature 
Physics, 2020.

D. Bunandar, L. C. G. Govia, H. Krovi, and D. Englund, 
“Numerical finite-key analysis of quantum key distri-
bution,” NPJ Quantum Information 6, Article number: 
104; 2020.
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Jongyoon Han
Professor 
Department of Electrical Engineering & Computer Science
Department of Biological Engineering

Nanofluidic / Microfluidic technologies for advanced biomolecule analysis and 
sample preparation: cell and molecular sorting, novel nanofluidic phenomena, 
biomolecule separation and pre-concentration, seawater desalination and wa-
ter purification.
Rm. 36-841 | 617-253-2290 | jyhan @ mit . edu

POSTDOCTORAL ASSOCIATES
Hyungkook Jeon, RLE
Kerwin Keck, SMART Center
Hyukjin Kwon, RLE
Taehong Kwon, RLE
Yaoping Liu, SMART Center
Ishita Shrivastava, RLE
Smitha Thamarath Surendran, SMART Center
Dahou Yang, SMART Center
Junghyo Yoon, RLE
Cong Wang, SMART Center

GRADUATE STUDENTS
Kyungyong Choi, EECS
Matthew Flavin, EECS
Menglin Shang, SMART Center, NUS
Zhumei Sun, ME
Ching Ann Tee, SMART Center, NUS
Eric Wynne, EECS
Itay Fayer, BE

VISITORS
Eric Brack, Army Natick Research Center
Dongho Kim, Hanyang University, Korea
Tingyu Li, Peking University, China

SUPPORT STAFF
Cindy Higgins, Administrative Assistant

SELECTED PUBLICATIONS
K. K. Zeming, R. Vernekar, M. T. Chua, K. Y. Quek, G. Sutton, 
T. Kruger, W. S. Kuan, and J. Han, “Label-Free Biophysical 
Markers from Whole Blood Microfluidic Immune Profiling 
Reveal Sever Immune Response Signatures,” Small 2021, 
17, 2006123.

M. T. Flavin, M. A. Paul, A. S. Lim, S. Abdulhamed, C. A. 
Lissandrello, R. Ajemian, S. J. Lin, and J. Han, “Rapid and 
Low Cost Manufacturing of Cuff Electrodes,” Frontiers in 
Neuroscience, 15, 121, 2021

L. Yin, W. Y. Au, C. C. Yu, T. Kwon, Z. Lai, M. Shang, M. E. 
Warkiani, R. Rosche, C. T. Lim, and J. Han, “Miniature 
Auto-perfusion Bioreactor System with Spiral Microfluidic 
Cell Retention Device,” Biotechnology and Bioengineering, 
118, 1951-1961, 2021.

M. Shang, S. B. Lim, K. Jiang, Y.-S. Yap, B. L. Khoo, J. Han, 
and C. T. Lim, “Microfluidic Studies of Hydrostatic Pres-
sure-enhanced Doxorubicin Resistance in Human Breast 
Cancer Cells,” Lab on a Chip, 21, 746-754, 2021.  

M. Shang, T. Kwon, J.-F. P. Hamel, C. T. Lim, B. L. Khoo, and 
J. Han, “Investigating the Influence of Physiologically 
Relevant Hydrostatic Pressure on CHO Cell Batch Cul-
ture,” Scientific Reports, 11, 162, 2021. 

W. K. Peng, L. Chen, B. Boehm, J. Han, and T. P. Loh, “Molec-
ular Phenotyping of Oxidative Stress in Diabetes Mellitus 
with Point-of-care NMR system,” Aging and Mechanisms 
of Disease, 6, 11, 2020.  

H. Jeon, B. Jundi, K. Choi, H. Ryu, B. D. Levy, G. Lim, and J. 
Han, “Fully-automated and Field-deployable Blood Leu-
kocytes Separation Platform Using Multi-dimensional 
Double Spiral (MDDS) Inertial Microfluidics,” Lab on a 
Chip, 20, 3612-3624, 2020. 

A. Xiong, P. Prakash, X. Gao, M. Chew, I. J. J. Tay, C. J. Wood-
row, B. P. Engelward, J. Han, and P. R. Preiser, “K13-Mediated 
Reduced Susceptibility to Artemisinin in Plasmodium fal-
ciparum is Overlaid on a Trait of Enhanced DNA Damage 
Repair,” Cell Reports, Cell Reports, 32, 107996, 2020.

S. Y. Ng, K. X. Ong, S. T. Surendran, A. Sinha, J. J. H. Jia, J. 
Chen, J. Liang, L. K. S. Tay, L. Cui, H. L. Loo, P. Ho, J. Han, 
and W. Moreira, “Hydrogen Sulfide Sensitizes Acineto-
bacter Baumannii to Killing by Antibiotics,” Frontiers in 
Microbiology, 11, 1875, 2020. 

K. K. Zeming, Y. Sato, L. Yin, N.-J. Huang, L. H. Wong, H. 
L. Loo, Y. B. Lim, C. T. Lim, J. Chen, P. R. Preiser, and J. 
Han, “Microfluidic Label-free Bioprocessing of Human 
Reticulocytes from Erythroid Culture,” Lab on a Chip, 20, 
3445-3460, 2020.

B. Al-Anzi, S. Al-Hammadi, J. Yoon, and J. Han, “Techno-eco-
nomic Analysis of Multi-stage ion Concentration Polar-
ization with Recirculation for Treatment of Oil Produced 
Water,” J. of Environmental Management, 269, 110788, 2020.  

W. Ouyang, and J. Han, “One-Step Nucleic Acid Purifica-
tion and Noise-Resistant Polymerase Chain Reaction by 
Electrokinetic Concentration for Ultralow-Abundance 
Nucleic Acid Detection,” Angewandte Chemie Interna-
tional Edition, 59, 27, 10981-10988, 2020. 
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Ruonan Han
Associate Professor
Department of Electrical Engineering & Computer Science

Integrated circuits and systems operating from RF to THz frequencies for 
sensing and communication applications. Electromagnetism, Chip-scale 
wave-matter interactions for miniature spectroscopy and frequency metrology.
Rm. 39-527A | 617-324-5281 | ruonan @ mit.edu

POSTDOCTORAL ASSOCIATE
Xiang Yi, MTL

GRADUATE STUDENTS
Xibi Chen, EECS 
Mohamed Elsheikh, EECS
Jack Holloway, EECS
Mohamed I. Ibrahim, EECS
Muhammad I. Khan, EECS
Mina Kim, EECS (Co-supervised with Hae-Seung Lee)
Eunseok Lee (Co-supervised with Anantha 			
	 Chandrakasan) 
Nathan Monroe, EECS
Yukimi Morimoto, EECS
Jinchen Wang, EECS
Alec Yen, EECS
Xingyu Zou, EECS

UNDERGRADUATE STUDENTS
Reed Foster, EECS 
Jose Guajardo, EECS

VISITORS
Xingcun Li, Tsinghua University
Rui Ma, Mitsubishi Electric Research Labs

SUPPORT STAFF
Kathleen Brody, Administrative Assistant

SELECTED PUBLICATIONS 
M. I. W. Khan, J. Woo, X. Yi, M. Ibrahim, R. Yazicig-
il, A. Chandrakasan, and R. Han, “A 0.31THz CMOS 
Uniform Circular Antenna Array Enabling Gen-
eration/Detection of Waves with Orbital-Angular 
Momentum,” IEEE Radio-Frequency Integrated 
Circuit Symp. (RFIC), Atlanta, GA, Jun. 2021.

J. W. Holloway, G. C. Dogiamis, and R. Han, “A 105Gbps 
Dielectric-Waveguide Link in 130nm BiCMOS Using Chan-
nelized 220-330GHz Signal and Integrated Waveguide 
Coupler,” IEEE Intl. Solid-State Circuit Conf. (ISSCC), San 
Francisco, CA, Feb. 2021.

X. Yi, J. Wang, M. Colangelo, C. Wang, K. E. Kolodziej, and 
R. Han, “Realization of In-Band Full-Duplex Operation at 
300 K and 4.2 K Using Bilateral Single-Sideband Frequency 
Conversion,” IEEE Journal of Solid-State Circuits (JSSC), 
RFIC Special Issue, 2021 (Invited)

M. I. Ibrahim*, C. Foy*, D. R. Englund†, and R. Han†, 
“High-Scalability CMOS Quantum Magnetometer with 
Spin-State Excitation and Detection of Diamond Color 
Centers,” IEEE Journal of Solid-State Circuits (JSSC), vol. 
56, no. 3, Mar. 2021. (*†: equal contribution)

M. I. Wasiq Khan, M. I. Ibrahim, C. Juvekar, W. Jung, R. T. 
Yazicigil, A. P. Chandrakasan, and R. Han, “CMOS THz-ID: 
A 1.6-mm2 Package-Less Identification Tag Using Asym-
metric Cryptography and 260-GHz Far-Field Backscatter 
Communication,” IEEE Journal of Solid-State Circuits 
(JSSC), vol. 56, no. 2, Feb. 2021.

X. Yi, C. Wang, J. Grajal, and R. Han, “A 220-to-320GHz 
FMCW Radar Frontend in 65-nm CMOS Using a Fre-
quency-Comb Architecture,” IEEE Journal of Solid-State 
Circuits (JSSC), vol. 56, no. 2, Feb. 2021.

C. Wang, X. Yi, M. Kim, Q. Yang, and R. Han, “A Terahertz 
Molecular Clock on CMOS Using High-Harmonic-Order 
Interrogation of Rotational Transition for Medium/Long-
Term Stability Enhancement,” IEEE Journal of Solid-State 
Circuits (JSSC), vol. 56, no. 2, Feb. 2021.

A. Aleksov, G. Dogiamis, T. Kamgaing, A. Elsherbini, J. 
Swan, J. Holloway, and R. Han, “Organic Package Sub-
strates Using Lithographic Via Technology for RF to 
THz Applications,” IEEE Intl. Electron Device Meetings 
(IEDM), Dec. 2020.

Q. Yu, S. Rami, V. Neeli, J. Garret, J. Koo, M. Marulanda, 
S. Ravikumar, S. Moraka, Y. Ma, J. Waldemer, G. Liu, S. 
Joglekar, M. Armstrong, D. Ali, N. Monroe, R. Han, B. Sell, 
and E. Karl, “mmWave and Sub-THz Technology Devel-
opment in Intel 22nm Low-Power FinFET Process,” IEEE 
Intl. Electron Device Meetings (IEDM), Dec. 2020.

R. Tugce Yazicigil, P. Nadeau, D. Richman, C. Juvekar, S. 
Maji, U. Banerjee, S. Fuller, M. Abdelhamid, N. Desai, M. 
Ibrahim, M. Khan, W. Jung, R. Han, and A. Chandrakasan, 
“Beyond Crypto: Physical-Layer Security for Internet of 
Things Devices,” IEEE Solid-State Circuits Magazine, vol. 
12, no. 4, pp. 66-78, Fall 2020. (Invited)

X. Yi, J. Wang, C. Wang, K. E. Kolodziej, and R. Han, “A 
3.4~4.6-GHz In-Band Full-Duplex Front-End in CMOS 
Using A Bi-Directional Frequency Converter,” IEEE 
Radio-Frequency Integrated Circuit Symposium (RFIC), 
Los Angeles, CA, Jun. 2020.
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Song Han
Assistant Professor
Department of Electrical Engineering & Computer Science

Machine learning, artificial intelligence, model compression, hardware acceler-
ator, domain-specific architecture.
Rm. 38-344 | 707-797-7288 | songhan @ mit . edu

GRADUATE STUDENTS
Han Cai, EECS
Katharina Gschwind, EECS
Ji Lin, EECS
Yujun Lin, EECS
Zhijian Liu, EECS
Haotian Tang, EECS
Hanrui Wang, EECS
Zhekai Zhang, EECS 
Ligeng Zhu, EECS

UNDERGRADUATE STUDENT
Kevin Shao, EECS

SELECTED PUBLICATIONS
J. Lin, W.-M. Chen, Y. Lin, J. Cohn, C. Gan, and S. Han, 
“MCUNet: Tiny Deep Learning on IoT Devices,” Neural 
Information Processing System(NeurIPS), Spotlight pre-
sentation, 2020.

H. Cai, C. Gan, L. Zhu, and S. Han, “Tiny Transfer Learning: 
Reduce Memory, not Parameters for Efficient On-Device 
Learning,” Neural Information Processing System(Neu-
rIPS), 2020.

S. Zhao, Z. Liu, J. Lin, J. Zhu, and S. Han, “Differentiable 
Augmentation for Data-Efficient GAN Training,” Neural 
Information Processing System(NeurIPS), 2020.

M. Li, J. Lin, Y. Ding, Z. Liu, J. Zhu, and S. Han, “GAN Com-
pression: Learning Efficient Architectures for Conditional 
GANs,” IEEE Conference on Computer Vision and Pattern 
Recognition (CVPR), 2020.

H. Cai, C. Gan, T. Wang, Z. Zhang, and S. Han, “Once For 
All: Train One Network and Specialize It for Efficient 
Deployment,” International Conference on Learning Rep-
resentations (ICLR), 2020.

H. Wang, K. Wang, J. Yang, L. Shen, N. Sun, H.-S. Lee, 
and S. Han, “Transferable Transistor Sizing with Graph 
Neural Networks and Reinforcement Learning,” Design 
Automation Conference (DAC), 2020.

Z. Zhang, H. Wang, S. Han, and B. Dally, “SpArch: Efficient 
Architecture for Sparse Matrix Multiplication,” Inter-
national Symposium on High-Performance Computer 
Architecture (HPCA), 2020. 

Z. Liu, H. Tang, Y. Lin, and S. Han, “Point Voxel CNN for 
Efficient 3D Deep Learning,” Neural Information Pro-
cessing System (NeurIPS), Spotlight presentation, 2019.

L. Zhu, Z. Liu, and S. Han, “Deep Leakage from Gradients,” 
Neural Information Processing System (NeurIPS), 2019. 

J. Lin, C. Gan, and S. Han, “TSM: Temporal Shift Module for 
Efficient Video Understanding,” International Conference 
on Computer Vision (ICCV), 2019. 

H. Cai, L. Zhu, S. Han, “ProxylessNAS: Direct Neural 
Architecture Search on Target Task and Hardware,” 
International Conference on Learning Representations 
(ICLR), 2019.

J. Lin, C. Gan, and S. Han, “Defensive Quantization: When 
Efficiency Meets Robustness,” International Conference 
on Learning Representations (ICLR), 2019.

K. Wang, Z. Liu, Y. Lin, J. Lin, and S. Han, “HAQ: Hard-
ware-Aware Automated Quantization with Mixed Pre-
cision,” IEEE Conference on Computer Vision and Pattern 
Recognition (CVPR), Oral presentation, 2019.

Y. He, J. Lin, Z. Liu, H. Wang, L.-J. Li, and S. Han, “AMC: 
AutoML for Model Compression and Acceleration on 
Mobile Devices,” European Conference on Computer Vision 
(ECCV), 2018. 

http://2019.thecvf.com/
https://iclr.cc/
https://dac.com/
https://www.hpca-conf.org/2020/
http://iccv2019.thecvf.com/
http://iccv2019.thecvf.com/
http://2019.thecvf.com
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Juejun (JJ) Hu
Associate Professor
Department of Materials Science & Engineering

Integrated photonics, optical thin films, glass and amorphous materials, silicon 
photonics, light management in photovoltaics, magneto-optical isolation, in-
tegration on unconventional substrates (polymers, optical crystals, 2-D mate-
rials, etc.), infrared imaging, spectroscopy, metasurface.
Rm. 13-4054 | 302-766-3083 | hujuejun @ mit . edu

RESEARCH SCIENTIST
Tian Gu, MRL

POSTDOCTORAL ASSOCIATES
Qingyang Du, DMSE
Carlos A. Ríos Ocampo, DMSE
Mikhail Shalaginov, DMSE
Shaoliang Yu, DMSE

GRADUATE STUDENTS
Cosmin Constantin Popescu, DMSE
Skylar Deckoff-Jones, DMSE
Tushar Karnik, DMSE
Gillian Micale, DMSE
Luigi Ranno, DMSE
Fan Yang, DMSE 
Yifei Zhang, DMSE

UNDERGRADUATE STUDENT
Marilyn Meyers, DMSE

VISITOR
Samuel Serna, Bridgewater State University

SUPPORT STAFF
Sandra Crawford, Administrative Assistant

SELECTED PUBLICATIONS
M. Shalaginov, S. An, Y. Zhang, F. Yang, P. Su, V. Liberman, 
J. Chou, C. Roberts, M. Kang, C. Ríos, Q. Du, C. Fowler, A. 
Agarwal, K. Richardson, C. Rivero-Baleine, H. Zhang, J. 
Hu, and T. Gu, “Reconfigurable all-dielectric metalens 
with diffraction limited performance,” Nat. Commun., 
vol. 12, pp. 1225, 2021.

M. Shalaginov, S. An, F. Yang, P. Su, D. Lyzwa, A. Agarwal, 
H. Zhang, J. Hu, and T. Gu, “Single-Element Diffraction-
Limited Fisheye Metalens,” Nano Lett., vol. 20, pp. 7429-
7437, 2020.

Y. Zhang, J. Chou, J. Li, H. Li, Q. Du, A. Yadav, S. Zhou, M. 
Shalaginov, Z. Fang, H. Zhong, C. Roberts, P. Robinson, 
B. Bohlin, C. Rios, H. Lin, M. Kang, T. Gu, J. Warner, 
V. Liberman, K. Richardson, and J. Hu, “Broadband 
Transparent Optical Phase Change Materials for High-
Performance Nonvolatile Photonics,” Nat. Commun., Vol. 
10, pp. 4279, 2019.

Y. Zhang, Q. Du, C. Wang, T. Fakhrul, S. Liu, L. Deng, D. 
Huang, P. Pintus, J. Bowers, C. A. Ross, J. Hu, and L. Bi, 
“Monolithic Integration of Broadband Optical Isolators 
for Polarization-diverse Silicon Photonics,” Optica, vol. 
6, pp. 473-478, 2019.

Q. Du, C. Wang, Y. Zhang, Y. Zhang, T. Fakhrul, W. Zhang, 
C. Gonçalves, C. Blanco, K. Richardson, L. Deng, C. A. Ross, 
L. Bi, and J. Hu, “Monolithic On-chip Magneto-optical 
Isolator with 3 dB Insertion Loss and 40 dB Isolation 
Ratio,” ACS Photonics, vol. 5, pp. 5010-5016, 2018.

D. Kita, B. Miranda, D. Favela, D. Bono, J. Michon, H. Lin, 
T. Gu, and J. Hu, “High-performance and Scalable On-chip 
Digital Fourier Transform Spectroscopy,” Nat. Commun., 
vol. 9, pp. 4405, 2018.

D. Kita, J. Michon, S. G. Johnson, and J. Hu, “Are Slot and 
Sub-wavelength Grating Waveguides Better than Strip 
Waveguides for Sensing?” Optica, vol. 5, pp. 1046-1054, 2018.

L. Zhang, J. Ding, H. Zheng, S. An, H. Lin, B. Zheng, Q. Du, 
G. Yin, J. Michon, Y. Zhang, Z. Fang, M. Shalaginov, L. Deng, 
T. Gu, H. Zhang, and J. Hu, “Ultra-thin, High-efficiency 
mid-Infrared Transmissive Huygens Meta-optics,” Nat. 
Commun., vol. 9, pp. 1481, 2018.

L. Li, H. Lin, Y. Huang, R. Shiue, A. Yadav, J. Li, J. 
Michon, D. Englund, K. Richardson, T. Gu, and J. Hu, 
“High-performance Flexible Waveguide-integrated 
Photodetectors,” Optica, vol. 5, pp. 44-51, 2018.

L. Li, H. Lin, S. Qiao, Y. Huang, J. Li, J. Michon, T. Gu, C. 
Ramos, L. Vivien, A. Yadav, K. Richardson, N. Lu, and J. Hu, 
“Monolithically Integrated Stretchable Photonics,” Light 
Sci. Appl., vol. 7, e17138, 2018.

H. Lin, Y. Song, Y. Huang, D. Kita, S. Deckoff-Jones, K. 
Wang, L. Li, J. Li, H. Zheng, Z. Luo, H. Wang, S. Novak, A. 
Yadav, C. Huang, R. Shiue, D. Englund, T. Gu, D. Hewak, 
K. Richardson, J. Kong, and J. Hu, “Chalcogenide Glass-
on-Graphene Photonics,” Nat. Photonics, vol. 11, pp. 798-
805, 2017.

L. Li, H. Lin, S. Qiao, Y. Zou, S. Danto, K. Richardson, 
J. D. Musgraves, N. Lu, and J. Hu, “Integrated Flexible 
Chalcogenide Glass Photonic Devices,” Nature Photonics, 
vol. 8, pp. 643-649, 2014.
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Qing Hu 
Professor 
Department of Electrical Engineering & Computer Science

Physics and applications of millimeter-wave, terahertz, and infrared devices. 
Rm. 36-465 | 617-253-1573 | qhu @ mit . edu 

COLLABORATORS
Jianrong Gao, Delft University 
John L. Reno, Sandia National Lab.
Zbig Wasilewski, University of Waterloo
Gerard Wysocki, Princeton University

GRADUATE STUDENTS
Ali Khalatpour, EECS
Theodore Letsou, EECS
Andrew Paulsen, EECS
Elise Uyehara, EECS
Tianyi Zeng, EECS

SUPPORT STAFF
Shayne Fernandes, Administrative Assistant 

SELECTED PUBLICATIONS
L. A. Sterczewski, J. Westberg, Y. Yang, D. Burghoff, J. Reno, 
Q. Hu, and G. Wysocki, “Terahertz multi-species sensing 
with dual chip-scale combs,” ACS Phot. 7, 1082, 2020. 

Y. Gan, B. Mirzaei, S. van der Poel, J. R. G. Silva, M. Finkel, 
M. Eggens, M. Ridder, A. Khalatpour, Q. Hu, F. van der Tak, 
and J.-R. Gao, “3.9 THz Spatial Filter Based on Back-to-back 
Si-lens System,” Opt. Ex. 28, 32693, 2020. 

Y. Gan, B. Mirzaei, J. R. G. Silva, A. Khalatpour, Q. Hu, C. 
Groppi, J. V. Siles, F. F. S. van der Tak, and J. R. Gao, “Multi-
beam Local Oscillator for a 100-pixel Heterodyne Array 
Receiver at FIR,” SPIE Photonics West, San Francisco, 
Feb. 1-6, 2020.

Y. Gan, B. Mirzaei, S. van der Poel, J. Silva, M. Finkel, M. 
Eggens, M. Ridder, A. Khalatpour, Q. Hu, F. van der Tak, 
and J. R. Gao, “4 THz beam filter based on a Back-to-back 
Si-lens System,” 31st IEEE International Symposium on 
Space Terahertz Technology (ISSTT 2020), Tempe, AZ, 
March 8-11, 2020.

B. Mirzaei, M. Finkel, J. R. Silva, W. Laauwen, C. Groppi, 
A. Khalatpour, Q. Hu, A. Young, C. Walker, and J. R. Gao, 
“1 to 8 Beam Distributor at 4.7 THz for GUSTO,” 31st IEEE 
International Symposium on Space Terahertz Technology 
(ISSTT 2020) Tempe, AZ, March 8-11, 2020.

Q. Hu, “THz quantum cascade lasers,” International Quan-
tum Cascade Laser School & Workshop (IQCLSW2020), 
Virtual, Sep. 7, 2020. (Invited tutorial)

A. Khalatpour, A. K. Paulsen, C. Deimert, Z. R. Wasilewski, 
and Qing Hu, “High power portable terahertz laser sys-
tems,” Nat. Phot. 15, 16-20, 2021. 
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Jeehwan Kim
Associate Professor  
Department of Mechanical Engineering
Department of Materials Science and Engineering 
Research Laboratory of Electronics

Two-dimensional material based layer transfer, brain-inspired neuromorphic 
computing, single-crystalline graphene electronics, advanced photovoltaics.
Rm. 38-276 | 617-324-1948 | jeehwan @ mit . edu

POSTDOCTORAL ASSOCIATES
Sanghoon Bae, MechE
Celesta Chang, MechE 
Jihoon Kang, MechE 
Hyunseok Kim, MechE
Yeongin Kim, MechE
Hyunseong Kum, MechE
Ki Seok Kim, MechE
Jiho Shin, MechE
Hanwool Yeun, MechE 

GRADUATE STUDENTS
Chanyeol Choi, EECS 
Kuangye Lu, MechE
Yunpeng Liu, MechE
Sangho Lee, MechE
Doyoon Lee, MechE
Kuan Qiao, MechE
Xinyuan Zhang, DMSE

SUPPORT STAFF
Emilie Heilig, Administrative Assistant

SELECTED PUBLICATIONS
H. Yeon, P. Lin, C. Choi, S. Tan, Y. Park, D. Lee, J. Lee, F. Xu, 
B. Gao, H. Wu, H. Qian, Y. Nie, S. Kim, and J. Kim, “Alloying 
Conducting Channels for Reliable Neuromorphic Com-
puting,” Nature Nanotechnology, vol. 15, pp. 574-579, 2020.

S.-H. Bae, K. Lu, Y. Han, S. Kim, K. Qiao, C. Choi, Y. Nie, H. 
Kim, H. S. Kum, P. Chen, W. Kong, B.-S. Kang, C. Kim, J. 
Lee, Y. Baek, J. Shim, J. Park, M. Joo, D. A. Muller, K. Lee, 
and J. Kim, “Graphene-assisted Spontaneous Relaxation 
Towards Dislocation-free Heteroepitaxy,” Nature Nano-
technology, vol. 15, pp. 272-276, 2020.

H. S. Kum, H. Lee, S. Kim, S. Lindemann, W. Kong, K. 
Qiao, P. Chen, J. Irwin, J. H. Lee, S. Xie, S. Subramanian, J. 
Shim, S.-H. Bae, C. Choi, L. Ranno, S. Seo, S. Lee, J. Bauer, 
H. Li, K. Lee, J. A. Robinson, C. A. Ross, D. G. Schlom, M. S. 
Rzchowski, C.-B. Eom, and J. Kim, “Heterogeneous Inte-
gration of Singlecrystalline Complex-oxide Membranes,” 
Nature, vol. 578, pp. 75-81, 2020.

H. Kum, D. Lee, W. Kong, H. Kim, Y. Park, Y. Kim, Y. Baek, 
S.-H. Bae, K. Lee, and J. Kim, “Epitaxial Growth And Lay-
er-Transfer Techniques for Heterogeneous Integration of 
Materials for Electronic and Photonic Devices,” Nature 
Electronics, vol. 2, pp. 439-450, 2019.

W. Kong, H. Kum, S.-H. Bae, J. Shim, H. Kim, L. Kong, 
Y. Meng, K. Wang, C. Kim, and J. Kim, “Path Towards 
Graphene Commercialization from Lab to Market,” Nature 
Nanotechnology vol. 14, pp. 927-938, 2019.

S.-H. Bae, H. Kum, W. Kong, Y. Kim, C. Choi, B. Lee, P. Lin, 
and J. Kim, “Integration of Bulk Materials with Two-di-
mensional Materials for Physical Couplings,” Nature 
Materials, vol. 18, pp. 550-560, 2019.

J. Shim, S.-H. Bae, W. Kong, D. Lee, K. Qiao, D. Nezich, Y. Ju 
Park, R. Zhao, S. Sundaram, X. Li, H. Yeon, C. Choi, H. Kum, 
R. Yue, G. Zhou, Y. Ou, K. Lee, J. Moodera, X. Zhao, J.-H. 
Ahn, C. Hinkle, A. Ougazzaden, and J. Kim, “Controlled 
Crack Propagation for Atomic Precision Handling of 
Wafer-scale Two-dimensional Materials,” Science, vol. 
362, pp. 665-670, 2018.

W. Kong, H. Li, K. Qiao, Y. Kim, K. Lee, Y. Nie, D. Lee, T. 
Osadchy, R. J. Molnar, D. K. Gaskill, R. L. Myers-Ward, K. 
M. Daniels, Y. Zhang, S. Sundram, Y. Yu, S.-H. Bae, S. Rajan, 
Y. Shao-Horn, K. Cho, A. Ougazzaden, J. C. Grossman, and 
J. Kim, “Polarity Governs Atomic Interaction through 
Two-dimensional Materials,” Nature Materials, vol. 17, 
pp. 999-1004, 2018.

S. Choi, S. H. Tan, Z. Li, Y. Kim, C. Choi, P.-Y. Chen, H. Yeun, 
S. Yu, and J. Kim, “SiGe Epitaxial Memory for Neuromor-
phic Computing with Reproducible High Performance 
Based on Engineered Dislocations,” Nature Materials, 
vol. 17, pp. 335-340, 2018.

Y. Kim, S. S. Cruz, K. Lee, B. O. Alawode, C. Choi, Y. Song, 
J. M. Johnson, C. Heidelberger, W. Kong, S. Choi, K. Qiao, 
I. Almansouri, E. A, Fitzgerald, J. Kong, A. M. Kolpak, J. 
Hwang, and J. Kim, “Remote Epitaxy through Graphene 
for Two-dimensional Material Based Layer Transfer,” 
Nature, vol. 544, pp. 340-343, 2017. 

S. Bae, X. Zhou, S. Kim, Y. S. Lee, S. Cruz, Y. Kim, J. B. 
Hannon, Y. Yang, D. K. Sadana, F. M. Ross, H. Park, and J. 
Kim, “Unveiling the Carrier Transport Mechanism in Epi-
taxial Graphene for Forming Wafer-scale, Single-domain 
Graphene,” PNAS, vol. 114, pp. 4082-4086, 2017.
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Sang-Gook Kim
Professor 
Department of Mechanical Engineering

AI for Design and Manufacturing, MEMS Knowledge Representation.
1-306 | 617-452-2472 | sangkim @ mit . edu

VISITING RESEARCH STAFF
Sergio A Navarro Tuch, Tecnologico de Monterrey

GRADUATE STUDENTS
Haluk Akay, DME
Georgios Fardelas, DME, Sloan 
Jack Gammack, DME

SUPPORT STAFF
Tony Pulsone, Administrative Assistant

SELECTED PUBLICATIONS
H. Akay, and S.-G. Kim, “Measuring Functional Indepen-
dence in Design With Deep-Learning Language Repre-
sentation Models,” 26th CIRP Design Conference, Procedia 
CIRP Volume 50, 2020.

H. Akay, and S.-G. Kim, “Design Transcription: Deep 
Learning Based Design Feature Representation,” CIRP 
Annals - Manufacturing Technology, v69.1, 2020.

W. Kim, S. M. Howell, and S.-G. Kim, “Artifact-user Affor-
dances Versus Artifact-Artifact Affordances Applied 
to Graft Placements During Knee Reconstruction,” J. 
Rheumatol Res., 2(3): 133-139, 2020.

H. Akay, S.G. Kim, “Measuring Functional Independence 
in Design With Deep-Learning Language Representation 
Models,” 26th CIRP Design Conference, Procedia CIRP 
Volume 50, 2020.

W. Kim, D. Araujo, S. Kohles, S.-G. Kim, and H. Alvarez 
Sanchez, “Affordance-Based Surgical Design Methods 
Considering Biomechanical Artifacts,” Ecological Psy-
chology, V. 33.1, 2021.

H. Akay, S.-G. Kim, “Extracting Functional Requirements 
from Design Documentation using Machine Learning,“ 
27th CIRP Design Conference, Procedia CIRP Volume 
50, 2021.

H. Akay, S.-G. Kim, “Reading Functional Requirements 
Using Machine Learning-Based Language Processing,” 
CIRP Annals - Manufacturing Technology, v70.1, 2021.
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Jing Kong
MTL Associate Director 
Professor of Electrical Engineering 
Department of Electrical Engineering & Computer Science

Synthesis, characterization and applications of low-dimensional materials, in-
cluding carbon nanotube, graphene and other two dimensional materials. 
Rm. 13-3065 | 617-324-4068 | jingkong @ mit . edu

RESEARCH SCIENTISTS
Xiang Ji, RLE 
Mohammad Mahdi Tavakoli, RLE

POSTDOCTORAL ASSOCIATES
Minghui (Hill) Chiu, RLE 
Yunfan Guo, RLE
Qingqing Ji, RLE 
Nannan Mao, RLE
JiHoon Park, RLE 
Jiangtao Wang, RLE

GRADUATE STUDENTS
Zhantao Chen, MechE
Luiz Gustavo Pimenta Martins, Physics
Angyu Lu, EECS
Pin-Chun Shen, EECS
Haozhe Wang, EECS
Zhien Wang, DMSE

SUPPORT STAFF
Arlene Wint, Administrative Assistant

SELECTED PUBLICATIONS
M. M. Tavakoli, R. Po, G. Bianchi, C. Carbonera, and J. Kong, 
“Efficient and Stable Mesoscopic Perovskite Solar Cells 
Using a Dopant‐Free D–A Copolymer Hole‐Transporting 
Layer,” Solar RRL, 5 (4), 2000801, 2021.

L. G. P. Martins, D. L. Silva, J. S. Smith, A.-Y. Lu, C. Su, M. 
Hempel, C. Occhialini, X. Ji, R. Pablo, R. S. Alencar, A. CR 
Souza, A. A. Pinto, A. B. de Oliveira, R. JC Batista, T. Pala-
cios, M. SC Mazzoni, M. JS Matos, R. Comin, J. Kong, and L. 
G. Cançado, “Hard, Transparent, sp3-containing 2D Phase 
Formed from Few-layer Graphene Under Compression,” 
Carbon, 173, 744-757, 2021.

H. Xu, H. Wang, J. Zhou, Y. Guo, J. Kong, and J. Li, “Colossal 
Switchable Photocurrents in Topological Janus Transition 
Metal Dichalcogenides”, npj Computational Materials, 7 
(1), 1-9, 2021.

N. Wang, N. Mao, Z. Wang, X. Yang, X. Zhou, H. Liu, S. Qiao, 
X. Lei, J. Wang, H. Xu, X. Ling, Q. Zhang, Q. Feng, and J. 
Kong, “Electrochemical Delamination of Ultralarge Few‐
Layer Black Phosphorus with a Hydrogen‐Free Intercala-
tion Mechanism,” Advanced Materials, 33 (1), 2005815, 2021. 

M. M. Tavakoli, H. Si, and J. Kong, “Suppression of Pho-
tovoltaic Losses in Efficient Tandem Organic Solar Cells 
(15.2%) with Efficient Transporting Layers and Light Man-
agement Approach,” Energy Technology, 9 (1), 2000751, 2021. 

K. Zhang, Y. Guo, Q. Ji, A.-Y. Lu, C. Su, H. Wang, A. A 
Puretzky, D. B Geohegan, X. Qian, S. Fang, E. Kaxiras, J. 
Kong, and S. Huang, “Fluidic Flow Assisted Determinis-
tic Folding of Van der Waals Materials Enhancement of 
van der Waals interlayer coupling through polar Janus 
MoSSe,” Journal of the American Chemical Society, 142 
(42), 17499-17507, 2020.

Q. Qian, R. Zu, Q. Ji, G. S. Jung, K. Zhang, Y. Zhang, M. 
J Buehler, J. Kong, V. Gopalan, and S. Huang, “Chirali-
ty-Dependent Second Harmonic Generation of MoS2 
Nanoscroll with Enhanced Efficiency,” ACS Nano 14 (10), 
13333-13342, 2020.

Y. Han, X. Fan, H. Wang, F. Zhao, C. G. Tully, J. Kong, N. 
Yao, and N. Yan, “Monolayer Graphene-covered Grids 
Enable 2.6-Å Single-particle Cryo-EM Reconstruction 
of 52-kDa Streptavidin,” Microscopy and Microanalysis 
26 (S2), 1030-1031, 2020.

M. M. Tavakoli, M. H. Gharahcheshmeh, N. Moody, M.G 
Bawendi, K. K Gleason, and J. Kong, “Efficient, Flexible, 
and Ultra‐Lightweight Inverted PbS Quantum Dots 
Solar Cells on All‐CVD‐Growth of Parylene/Graphene/
oCVD PEDOT Substrate with High Power‐per‐Weight”, 
Advanced Materials Interfaces 7 (16), 2000498, 2020. 

M. M. Tavakoli, G. Azzellino, M. Hempel, A.‐Y. Lu, F. J 
Martin‐Martinez, J. Zhao, J. Yeo, T. Palacios, M. J Buehler, 
and J. Kong, “Synergistic Roll‐to‐Roll Transfer and Doping 
of CVD‐Graphene Using Parylene for Ambient‐Stable and 
Ultra‐Lightweight Photovoltaics,” Advanced Functional 
Materials 30 (31), 2001924, 2020.

R. Pablo-Pedro, M. A. Magana-Fuentes, M. Videa, J. Kong, 
M. Li, J. L Mendoza-Cortes, and T. Van Voorhis, “Under-
standing disorder in 2D materials: the case of carbon 
doping of Silicene,” Nano Letters 20 (9), 6336-6343, 2020. 

P. Valencia-Acuna, P. Zereshki, M. M. Tavakoli, J.-H. Park, 
J. Kong, and H. Zhao, “Transient Absorption Of Tran-
sition Metal Dichalcogenide Monolayers Studied By A 
Photodope-pump-probe Technique,” Physical Review B, 
vol. 102, pp. 035414, 2020.
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Jeffrey H. Lang
Vitesse Professor of Electrical Engineering 
Department of Electrical Engineering & Computer Science

Analysis, design, and control of electro-mechanical systems with application 
to traditional rotating machinery and variable-speed drives, micro/nano-scale 
(MEMS/NEMS) sensors and actuators, flexible structures, and the dual use of 
actuators as force and motion sensors. 
Rm. 10-176 | 617-253-4687 | lang @ mit . edu

POSTDOCTORAL ASSOCIATE
Apoorva Murarka, RLE

GRADUATE STUDENTS
Benjamin Cary, EECS
Jinchi Han, EECS
Damien Martin, EECS
Sajjad Mohammadiyangijeh, EECS
Phoebe Piercy, EECS
Tareq Saqr, LGO
Daniel Sheen, EECS
John Zhang, MechE

UNDERGRADUATE STUDENT
Aaron Yeiser, EECS

SUPPORT STAFF
Donna Gale, Administrative Assistant
Arlene Wint, Administrative Assistant

SELECTED PUBLICATIONS
F. Niroui, M. Saravanapavanantham, J. Han, J. J. Patil, T. 
M. Swager, J. H. Lang, and,V. Bulovic, “A Hybrid Approach 
To Fabricate Uniform and Active Molecular Junctions”; 
Nano Letters, Feb. 3, 2021. Accepted.

S. Zhao, U. Radhakrishna, and J. H. Lang; “Power-Band-
width-Voltage Interaction in Piezoelectric Vibration 
Energy Harvesters with Constrained Load Voltage”; Smart 
Materials and Structures, 30, 025037, Jan. 2021. 

P. Garcha, V. Schaffer, S. Ramaswamy, B. Haroun, J. 
Wieser, J. H. Lang, and A. P. Chandrakasan; “A 770 kS/s 
integrated-fluxgate magnetometer with duty cycling for 
contactless current sensing”; Proceedings: International 
Solid-State Circuits Conference, San Francisco, CA, Feb. 
14-18, 2021. Accepted.

N. X. Wang, H. W. Wang, J. Mei, S. Mohammadi, J. Moon, 
J. H. Lang and J. L. Kirtley; “Robust wireless power 
transfer system based on rotating fields for multi-user 
charging”; IEEE Transactions on Energy Conversion. Also 
doi.org/10.1109/TEC.2020.3034794. Accepted.

Y. Yang, U. Radhakrishna, J. F. Hunter, T. W. Eagar, and J. H. 
Lang; “An electromagnetic translational vibration energy 
harvester fabricated in MP35N Alloy”; IEEE Journal of 
Microelectromechanical Systems, 29, 1518-1522, Dec. 2020.

J. D. Boles, P. L. Acosta, Y. Ramadass, J. H. Lang, and D. J. 
Perreault, “Evaluating piezoelectric materials for power 
conversion”; Proceedings: 21st IEEE Workshop on Control 
and Modeling for Power Electronics (COMPEL), 1-8, Aalborg, 
Denmark, Nov. 9-12, 2020.

J. D. Boles, E. Ng, J. H. Lang, and D. J. Perreault; “High-effi-
ciency operating modes for isolated piezoelectric-trans-
former-based DC-DC converters”; Proceedings: 21st IEEE 
Workshop on Control and Modeling for Power Electronics 
(COMPEL), 1-8, Aalborg, Denmark, November 9-12, 2020.

F. Niroui, M. Saravanapavanantham, J. Han, J. J. Patil, T. 
M. Swager, J. H. Lang and, V. Bulovic, “Precise fabrication 
of uniform molecular gaps for active nanoscale devices”; 
arXiv:2006.14992, June 26, 2020.

N. Klugman, J. Vedral, and J. H. Lang, “Field-based Model 
of Flux Compression Generators,” Proceedings: 2020 
International Applied Computational Electromagnetics 
Society Symposium, Monterey, CA, March 22-26, 2020. 
Postponed to July 27-31.

N. Klugman, J. Vedral and J. H. Lang, “Self-inductance 
of an Extrusion of a Planar Curve,” Proceedings: 2020 
International Applied Computational Electromagnetics 
Society Symposium, Monterey, CA, March 22-26, 2020. 
Postponed to July 27-31.

V. Bulovic, J. H. Lang, T. S. Mahony, and F. Niroui, “Electri-
cally Driven Light-emitting Tunnel Junctions,” US Patent 
10,566,492, Feb. 18, 2020.

V. Bulovic, J. H. Lang, F. Niroui, E. Sletten, and T. M. Swager, 
“Tunneling Nanomechanical Switches and Tunable Plas-
monic Nanogaps,” US Patent 10,475,601, Nov. 12, 2019.

S. J. Choi, S. Savagatrup, Y. Kim, J. H. Lang and T. Swager, 
“Precision pH Sensor Based on WO3 Nanofiber-polymer 
Composites and Differential Amplification,” ACS Sen-
sors, 4, 10, 2593-2598, Oct. 2019, also doi: 10.1021/acssen-
sors.9b01579.

J. Y. Yoon, J. H. Lang and D. L. Trumper, “Double-sided 
Linear Iron-core Fine-tooth Motor for Low Acoustic 
Noise and High Acceleration,” IEEE/ASME Transactions 
on Mechatronics, 24, 2161-2170, Oct. 2019, also doi: 10.1109/
TMECH.2019.2929236.
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James M. LeBeau
Associate Professor   
John Chipman Professor of Materials Science and Engineering 
Department of Materials Science and Engineering (DMSE)

Aberration correction electron microscopy, understanding material properties 
from atomic structure, interfaces between dissimilar materials, quantitative 
atomic resolution microscopy imaging and diffraction, automation and machine 
learning applied to microscopy, image processing and analysis techniques.
Rm. 13-5034 | 617-253-6889 | lebeau @ mit . edu

POSTDOCTORAL ASSOCIATES
Dennis Kim, DMSE
Jung Hwa Kim, DMSE

GRADUATE STUDENTS
Xi Chen, DMSE
Colin Gilgenbach, DMSE
Abinash Kumar, DMSE
Aubrey Penn, NC State University
Michael Xu, DMSE

SUPPORT STAFF
Julia Hollingsworth, Administrative Assistant

SELECTED PUBLICATIONS
A. N. Penn, S. Koohfar, D. P. Kumah, and J. M. LeBeau, 
“On the Redistribution of Charge in La0.7Sr0.3CrO3/
La0.7Sr0.3MnO3 Multilayer Thin Films,” AIP Advances, 
vol. 10, iss. 4, pp. 045113, Apr. 2020.

T. B. Eldred, M. Abdelhamid, J. G. Reynolds, N. A. El-Masry, 
J. M. LeBeau, and S. M. Bedair, “Observing relaxation in 
device quality InGaN templates by TEM techniques,” 
Applied Physics Letters, vol. 116, iss. 10, pp. 102104, Mar. 2020.

Z. H. Lim, M. Chrysler, A. Kumar, J. P. Mauthe, D. P. Kumah, 
C. Richardson, J. M. LeBeau, and J. H. Ngai, “Suspended 
single-crystalline oxide structures on silicon through 
wet-etch techniques: Effects of oxygen vacancies and 
dislocation on etch rates,” Journal of Vacuum Science & 
Technology A, vol. 38, iss. 1, pp. 013406, Jan. 2020.

S. S. Jo, Y. Li, A. Singh, A. Kumar, S. Frisone, J. M. LeBeau, 
and R. Jaramillo, “Formation of large-area MoS2 thin 
films by oxygen-catalyzed sulfurization of Mo thin films,” 
Journal of Vacuum Science & Technology A, vol. 38, iss. 1, 
pp. 013405, Jan. 2020.

A. Nozariasbmarz, F. Suarez, J. H. Dycus, M. J. Cabral, J. 
M. LeBeau, M. C. Ozturk, and D. Vashaee, “Thermoelectric 
generators for wearable body heat harvesting: Material 
and Device concurrent optimization,” Nano Energy, vol. 
67. pp. 104265. Jan. 2020.

A. Kumar, J. N. Baker, P. C. Bowes, M. J. Cabral, S. Zhang, 
E. C. Dickey, D. L. Irving, and J. M. LeBeau, “Atomic-Reso-
lution Electron Microscopy Of Nanoscale Local Structure 
In Lead-Based Relaxor Ferroelectrics,” Nature Materials, 
20(1):62–67. 2021.

R. Trappen. A. J. Grutter, C. Y. Huang, A. N. Penn, N. Mot-
taghi, S. Yousefi, A. Haertter, S. Kumari, J. M. LeBeau, B. J. 
Kirby, and M. B. Holcomb, “Effect of oxygen stoichiometry 
on the magnetization profiles and negative magnetization 
in LSMO thin films,” Journal of Applied Physics, vol. 126, 
iss. 10, p. 105301, Sep. 2019. 

Z.  H. Lim, N.  F. Quackenbush, A.  N. Penn, M. Chrysler, 
M. Bowden, Z. Zhu, J.  M. Ablett, T. -L. Lee, J.  M. LeBeau, 
J.  C. Woicik, P.  V. Sushko, S.  A. Chambers, and J.  H. Ngai, 
“Charge Transfer and Built-in Electric Fields between a 
Crystalline Oxide and Silicon,” Phys. rev. lett., vol. 123, iss. 
2, pp. 26805, Jul. 2019.
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Hae-Seung Lee
Director of Microsystems Technology Laboratories
Director of Center for Integrated Circuits and Systems
ATSC Professor of Electrical Engineering & Computer Science 
Department of Electrical Engineering & Computer Science

Analog and Mixed-signal Integrated Circuits, with a Particular Emphasis in 
Data Conversion Circuits in scaled CMOS. 
Rm. 39-521 | 617-253-5174 | hslee @ mtl . mit . edu

POSTDOCTORAL ASSOCIATE
Anand Chandrasekhar, EECS

GRADUATE STUDENTS
Ruicong Chen, EECS
Rebecca Ho, EECS
Taehoon Jeong, EECS 
Mina Kim, EECS
Jaehwan Kim, EECS
Harneet Singh Khurana, EECS
Rishabh Mittal, EECS
Vipasha Mittal, EECS

SUPPORT STAFF
Elizabeth Green, Senior Administrative Assistant 
Elizabeth Kubicki, Administrative Assistant 

SELECTED PUBLICATIONS
H. Wang, K. Wang, J. Yang, L. Shen, N. Sun, H.-S. Lee, and S. 
Han, “GCN-RL Circuit Designer: Transferable Transistor 
Sizing with Graph Neural Networks and Reinforcement 
Learning” 2020 57th ACM/IEEE Design Automation Con-
ference (DAC), Jul. 2020.

T. Jeong, A. Chandrakasan, and H.-S. Lee, “S2ADC: A 12-bit, 
1.25MS/s Secure SAR ADC with Power Side-Channel 
Attack Resistance,” Proceedings of IEEE 2020 Custom 
Integrated Circuits Conference, March 2020.

J. Seo, H.-S. Lee, and C. Sodini, “Non-invasive Evaluation of 
a Carotid Arterial Pressure Waveform Using Motion-Tol-
erant Ultrsound Measurements During Valsalva Maneu-
ver,” IEEE Journal of Biomedical and Health Informatics, 
vol. 25, pp. 163-174, Jan. 2021

T. Jeong, A. Chandrakasan, and H.-S. Lee, “S2ADC: A 12-bit, 
1.25MS/s Secure SAR ADC with Power Side-Channel 
Attack Resistance,” IEEE J. Solid-State Circuits, vol. SC-53, 
pp. 844-854 Mar. 2021.

H.-S. Lee and D. Daly, “Push-pull dynamic amplifier cir-
cuits,” U.S. Patent 10,951,184, Mar.16, 2021.
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Luqiao Liu
Associate Professor 
Department of Electrical Engineering & Computer Science

Spintronics; spin based logic and memory device; nanoscale magnetic material 
for information storage and microwave application; fabrication technique of 
magnetic nanodevices; spin related phenomena in semiconductor, topological 
insulator, superconductors and low dimensional material; magnetic dynamics.
Rm. 39-553a | 617-253-0019 | luqiao @ mit . edu

GRADUATE STUDENTS
Josh Chou, Physics 
Jiahao Han, EECS
Justin Hou, EECS 
Zhongqiang Hu, EECS
Brooke C. McGoldrick, EECS 
Taqiyyah Safi, EECS
Pengxiang Zhang, EECS

SUPPORT STAFF
Steven O’Hearn, Administrative Assistant 

SELECTED PUBLICATIONS
J. Han, P. Zhang, Z. Bi, Y. Fan, T. S. Safi, J. Xiang, J. Finley, 
L. Fu, R. Cheng, and L. Liu, “Birefringence-like spin trans-
port via linearly polarized antiferromagnetic magnons,” 
Nature Nanotechnology, 15, 563: 2020.

M. Huang, J. Xiang, C. Feng, H. Huang, P. Liu, Y. Wu, A. 
T. N’Diaye, G. Chen, J. Liang, H. Yang, J. Liang, X. Cui, J. 
Zhang, Y. Lu, K. Liu, D. Hou, L. Liu, and B. Xiang, “Direct 
Evidence of Spin Transfer Torque on Two-Dimensional 
Cobalt-Doped MoS2 Ferromagnetic Material,” ACS Applied 
Electronic Materials 2, 1497: 2020.

J. Finley and L. Liu, “Spintronics with compensated fer-
rimagnets,” Applied Physics Letters 116, 110501: 2020.

Y. Fan, P. Quarterman, J. Finley, J. Han, P. Zhang, J. T. 
Hou, M. D. Stiles, A. J. Grutter, and L. Liu, “Manipulation 
of Coupling and Magnon Transport in Magnetic Met-
al-Insulator Hybrid Structures,” Physical Review Applied 
13, 061002: 2020.

T. S. Safi, P. Zhang, Y. Fan, Z. Guo, J. Han, E. R. Rosenberg, 
C. Ross, Y. Tserkovnyak, and L. Liu, “Variable spin-charge 
conversion across metal-insulator transition,” Nature 
Communications 11, 476: 2020.

D. D. Awschalom, C. H. R. Du, R. He, J. Heremans, A. Hoff-
mann, J. Hou, H. Kurebayashi, Y. Li, L. Liu, V. Novosad, 
J. Sklenar, S. Sullivan, D. Sun, H. Tang, V. Tyberkevych, 
C. Trevillian, A. W. Tsen, L. Weiss, W. Zhang, X. Zhang, L. 
Zhao, and C. W. Zollitsch, “Quantum engineering with 
hybrid magnonics systems and materials,” IEEE Trans-
actions on Quantum Engineering, 1-1: 2021.

Y. Fan, J. Finley, M. E. Holtz, P. Quarterman, A. J. Grutter, 
J. Han, P. Zhang, T. S. Safi, J. T. Hou, and L. Liu, “Resonant 
spin transmission mediated by magnons in a magnetic 
insulator,” Advanced Materials, 2008555: 2021.
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POSTDOCTORAL ASSOCIATES
Chuyi Chen, KI 
Georgios (Yorgos) Katsikis, KI
Scott Knudsen, BE
Teemu Miettinen, KI
Peter Winter, KI
Jiaquan (Jason) Yu, KI
Ye Zhang, KI

GRADUATE STUDENTS
Sarah Duquette, BE
Adam Langenbucher, CSB
Alex Miller, HST
Felicia Rodriguez, BE
Weida (Richard) Wu, BE

UNDERGRADUATE STUDENTS
Mitali Chowdhury, BE
Athena Nguyen, BE
Zak Zhang, BE

RESEARCH STAFF
Christina Bray, KI
Sarah Ishamuddin, KI
Lin Lin, KI
Mahnoor Mirza, KI
Nola Mulugeta, KI
Jennifer Yoon, KI

SUPPORT STAFF
Mariann Murray, Administrative Assistant

SELECTED PUBLICATIONS
J. H. Kang, G. Katsikis, M. A. Stockslager, D. Lim, M. B. 
Yaffe, S. R. Manalis, and T. P. Miettinen, “Monitoring and 
Modeling of Lymphocytic Leukemia Cell Bioenergetics 
Reveals Decreased ATP Synthesis During Cell Division,” 
Nature Communications, 11(1), 2020.

L. Mu, J. H. Kang, S. Olcum, K. R. Payer, N. L. Calistri, R. 
J. Kimmerling, S. R. Manalis, and T. P. Miettinen, “Mass 
Measurements During Lymphocytic Leukemia Cell Poly-
ploidization Decouple Cell Cycle and Cell Size-dependent 
Growth,” PNAS, 117(27), 2020.

M. Urbanska, H. E. Muñoz, J. S. Bagnall, O. Otto, S. R. 
Manalis, D. D. Carlo, and J. Guck, “A Comparison of Micro-
fluidic Methods for High-throughput Cell Deformability 
Measurements,” Nature Methods, 17(6), 2020.

M. Gagino, G. Katsikis, S. Olcum, L. Virot, M. Cochet, 
A. Thuaire, S. R. Manalis, and V. Agache, “Suspended 
Nanochannel Resonators Arrays with Piezoresistive 
Sensors for High-throughput Weighing of Nanoparticles 
in Solution,” ACS Sensors, 5(4), 2020.

M. A. Stockslager, S. Olcum, S. M. Knudsen, R. J. Kimmer-
ling, N. Cermak, K. Payer, V. Agache, and S. R. Manalis, 
“Rapid and High-precision Sizing of Single Particles Using 
Parallel Suspended Microchanne Resonator Arrays and 
Deconvolution,” Review of Scientific Instruments, 90(8), 
2019.

J. H. Kang, T. P. Miettinen, L. Chen, S. Olcum, G. Katsikis, 
P. S. Doyle, and S. R. Manalis, “Noninvasive Monitoring 
of Single-cell Mechanics by Acoustic Scattering,” Nature 
Methods, 16(3):263-269, 2019.

B. Hamza, S. R. Ng, S. M. Prakadan, F. F. Delgado, C. R. Chin, 
E. M. King, L. F. Yang, S. M. Davidson, K. L. DeGouveia, 
N. Cermak, A. W. Navia, P. S. Winter, T. Tammela, C. M. 
Li, T. Papagiannakopoulos, A. J. Gupta, J. S. Bagnall, S. 
M. Knudsen, M. G. Vander Heiden, S. C. Wasserman, T. 
Jacks, A. K. Shalek, and S. R. Manalis, “An Optofluidic 
Real-Time Cell Sorter for Longitudinal CTC Studies in 
Mouse Models of Cancer,” PNAS, 116(6), 2019.

M. R. Luskin, M. A. Murakami, S. R. Manalis, and D. M. 
Weinstock, “Targeting Minimal Residual Disease: a Path 
to Cure?” Nature Reviews Cancer, 18(4): 255-63, 2018.

N. L. Calistri, R. J. Kimmerling, S. W. Malinowski, M. 
Touat, M. M. Stevens, S. Olcum, K. L. Ligon, and S. R. 
Manalis, “Microfluidic Active Loading of Single Cells 
Enables Analysis of Complex Clinical Specimens,” Nature 
Communications, 9, 2018.

A. E. Cetin, M. M. Stevens, N. L. Calistri, M. Fulciniti, S. 
Olcum, R. J. Kimmerling, N. C. Munshi, and S. R. Manalis, 
“Determining Therapeutic Susceptibility in Multiple 
Myeloma by Single-cell Mass Accumulation,” Nature 
Communications, 8, 2017.

N. Cermak, J. W. Becker, S. M. Knudsen, S. W. Chisholm, 
S. R. Manalis, and M. F. Polz, “Direct Single-cell Biomass 
Estimates for Marine Bacteria via Archimedes’ Principle,” 
ISME Journal, 11(3): 825-8, 2017.

Scott R. Manalis
Viterbi Professor
Departments of Biological and Mechanical Engineering

Development of quantitative and real-time techniques for biomolecular detec-
tion and single cell analysis. We use conventional silicon processing techniques to 
fabricate fluidic devices and exploit the unique physical properties associated with 
micro and nanoscale dimensions for developing precision measurement methods.
Rm. 76-261 | 617-253-5039 | srm @ mit . edu
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Farnaz Niroui
Assistant Professor
Department of Electrical Engineering & Computer Science

Nanofabrication techniques with a focus on achieving nanometer precision and 
resolution, utilizing emerging nanomaterials. Surfaces, interfaces and forces at 
the nanoscale. Active devices with applications in electromechanical systems, 
optoelectronics, and quantum technologies.
Rm. 13-3005B | 617-253-0085 | fniroui @ mit . edu

GRADUATE STUDENTS
Patricia Jastrzebska-Perfect, EECS, NSF Fellow 
Peter Satterthwaite , EECS, NSF Fellow  
Spencer (Weikun) Zhu, ChemE

SUPPORT STAFF
Catherine Bourgeois, Administrative Assistant

SELECTED PUBLICATIONS
F. Niroui, M. Saravanapavanantham, J. Han, J. J. Patil, T. 
M. Swager, J. H. Lang, and V. Bulovic, “Hybrid Approach 
to Fabricate Uniform and Active Molecular Junctions,” 
Nano Lett., vol. 21, pp. 1606-1612, 2021.

V. Jamali, F. Niroui, L. W. Taylor, O. S. Dewey, B. A. Koscher, 
M. Pasquali, and A. P. Alivisatos, “Perovskite-Carbon 
Nanotube Light-Emitting Fibers,” Nano Lett., vol. 20, pp. 
3178-3184, 2020. 

S. Fathipour, S. F. Almeida, Z. A. Ye, B. Saha, F. Niroui, 
T. King Liu, and J. Wu, “Reducing Adhesion Energy of 
Nanoelectromechanical Relay Contacts by Self-assem-
bled Perfluoro(2,3-Dimethylbutan-2-ol) Coating,” AIP 
Advances, vol. 9, 055329, 2019. 

F. Niroui, M. Saravanapavanantham, T. M. Swager, J. H. 
Lang, and V. Bulovic, “Fabrication of Nanoscale Structures 
with Nanometer Resolution and Surface Uniformity,” 
IEEE International Conference on Micro Electro Mechan-
ical Systems, pp. 659-662, 2017. 

G. D. Han, K. H. Tu, F. Niroui, W. Xu, S. Zhou, X. Wang, 
V. Bulovic, C. A. Ross, J. H. Warner, and J. H. Grossman, 
“Photoluminescent Arrays of Nanopatterned Monolayer 
MoS2,” Adv. Funct. Mater., vol. 27, 1703688, 2017. 

R. Brenes, D. Guo, A. Osherov, N. K. Noel, C. Eames, E. M. 
Hutter, S. K. Pathak, F. Niroui, R. H. Friend, M. S. Islam, 
H. J. Snaith, V. Bulovic, T. J. Savenijie, and S. D. Stranks, 
“Metal Halide Perovskite Polycrystalline Films Exhibiting 
Properties of Single Crystals,” Joule, vol. 1, pp. 155-167, 2017. 

B. Osoba, B. Saha, L. Dougherty, J. Edgington, C. Qian, F. 
Niroui, J. H. Lang, V. Bulovic, J. Wu, and T. K. Liu, “Sub-50 
mV NEM Relay Operation Enabled by Self-assembled 
Molecular Coating,” International Electron Devices Meet-
ing, pp. 655-658, 2016.

F. Niroui, A. I. Wang, E. M. Sletten, Y. Song, J. Kong, E. 
Yablonovitch, T.  M. Swager, J. H. Lang, and V. Bulovic, 
“Tunneling Nanoelectromechanical Switches based on 
Compressible Molecular Thin Films,” ACS Nano, vol. 9, 
pp. 7886-7894, 2015.

F. Niroui, E. M. Sletten, P. B. Deotare, A. I. Wang, T. M. 
Swager, J. H. Lang, and V. Bulovic, “Controlled Fabrication 
of Nanoscale Gaps using Stiction,” IEEE International 
Conference on Micro Electro Mechanical Systems, pp. 
85-88, 2015.

F. Niroui, P. B. Deotare, E. M. Sletten, A. I. Wang, E. 
Yablonovitch, T. M. Swager, J. H. Lang, and V. Bulovic, 
“Nanoelectromechanical Tunneling Switches based on 
Self-assembled Molecular Layers,” IEEE International 
Conference on Micro Electro Mechanical Systems, pp. 
1103-1106, 2014.
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Jelena Notaros
Assistant Professor of Electrical Engineering & Computer Science
Department of Electrical Engineering & Computer Science

Integrated photonics platforms, devices, and systems for applications 
including displays, sensing, communications, quantum, and biology. 
Rm. 26-343 | 617-253-3073 | notaros @ mit . edu

GRADUATE STUDENTS
Sabrina Corsetti, EECS, MIT Presidential Fellow & NSF	
	  Fellow
Milica Notaros, EECS, MIT Presidential Fellow & NSF 	
	 Fellow
Tal Sneh, EECS, MIT Presidential Fellow

UNDERGRADUATE STUDENT
Abigail Shull, EECS & Physics

SUPPORT STAFF
Dianne Lior, Administrative Assistant 

RECENT PUBLICATIONS
J. Notaros, M. Notaros, M. Raval, C. V. Poulton, M. J. 
Byrd, N. Li, Z. Su, E. S. Magden, E. Timurdogan, T. Dyer, 
C. Baiocco, T. Kim, P. Bhargava, V. Stojanovic, and M. R. 
Watts, “Integrated Optical Phased Arrays for LiDAR, 
Augmented Reality, and Beyond,” in Proceedings of Applied 
Industrial Optics (AIO) (OSA, 2021). (Invited Talk)

U. Chakraborty, J. Carolan, G. Clark, D. Bunandar, G. Gil-
bert, J. Notaros, M. R. Watts, and D. R. Englund, “Cryogenic 
operation of silicon-photonics modulators based on the 
DC Kerr effect,” Optica 7(10), 1385-1390 (2020).

J. Notaros, M. Notaros, M. Raval, C. V. Poulton, M. J. 
Byrd, N. Li, Z. Su, E. S. Magden, E. Timurdogan, T. Dyer, 
C. Baiocco, T. Kim, P. Bhargava, V. Stojanovic, and M. R. 
Watts, “Integrated Optical Phased Arrays for LiDAR, 
Communications, Augmented Reality, and Beyond,” in 
Proceedings of Frontiers in Optics (FiO) (OSA, 2020), paper 
FM5B.3. (Invited Talk)

J. Notaros, M. Notaros, M. Raval, C. V. Poulton, M. J. 
Byrd, N. Li, Z. Su, E. S. Magden, E. Timurdogan, T. Dyer, 
C. Baiocco, T. Kim, P. Bhargava, V. Stojanovic, and M. 
R. Watts, “Integrated Optical Phased Arrays: LiDAR, 
Communications, Augmented Reality, and Beyond,” in 
Proceedings of Photonics Networks and Devices (NET-
WORKS) (OSA, 2020), paper NeTu3B.1. (Invited Talk)

N. Mehta, Z. Su, E. Timurdogan, J. Notaros, R. Wilcox, C. 
V. Poulton, C. Baiocco, N. Fahrenkopf, S. Kruger, T. Ngai, 
Y. Timalsina, M. R. Watts, and V. Stojanovic, “An Optically 
Sampled ADC in 3D Integrated Silicon-Photonics/65nm 
CMOS,” in Proceedings of the 2020 IEEE Symposium on 
VLSI Technology (VLSI) (IEEE, 2020). (Technology High-
light)

U. Chakraborty, J. Carolan, G. Clark, D. Bunandar, J. Nota-
ros, M. R. Watts, and D. R. Englund, “Cryogenic Operation 
of Silicon Photonic Electro-Optic Modulators based on 
DC Kerr Effect,” in Proceedings of the APS March Meeting 
(APS, 2020), paper L27.4.

J. Notaros, M. Notaros, M. Raval, C. V. Poulton, M. J. 
Byrd, N. Li, Z. Su, E. S. Magden, E. Timurdogan, T. Dyer, 
C. Baiocco, T. Kim, P. Bhargava, V. Stojanovic, and M. R. 
Watts, “Integrated optical phased arrays: LiDAR, aug-
mented reality, and beyond,” in Proceedings of Photonics 
West (SPIE, 2020), paper 11285-18. (Invited Talk)

N. Li, M. Xin, Z. Su, E. S. Magden, N. Singh, J. Notaros, E. 
Timurdogan, Purnawirman, J. D. B. Bradley, and M. R. 
Watts, “A Silicon Photonic Data Link with a Monolithic 
Erbium-Doped Laser,” Scientific Reports 10, 1114 (2020).
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William D. Oliver
Professor of Electrical Engineering and Computer Science, Physics
Laboratory Fellow of Lincoln Laboratory
Director of Center for Quantum Engineering
Associate Director of Research Laboratory of Electronics

The materials growth, fabrication, design, measurement of superconducting 
qubits. The development of cryogenic packaging and control William electron-
ics involving cryogenic CMOS and single-flux quantum digital logic. 
Rm. 13-3050 | 617-258-6018 | william.oliver @ mit . edu

RESEARCH SCIENTIST
Joel I. J. Wang, RLE

POSTDOCTORAL ASSOCIATES
Jochen Braumüller, RLE 
Agustin Di Paolo, RLE 
Patrick Harrington, RLE 
Antti Vepsäläinen, RLE 
Roni Winik, RLE

GRADUATE STUDENTS
Aziza Almanakly, EECS, Paul and Daisy Soros Fellow
Junyoung An, EECS, KFAS Fellow
Will Banner, EECS, JACOBS Fellow
Leon Ding, Physics, IBM Fellow
Qi (Andy) Ding, EECS 
Ami Greene, EECS, Google PhD Fellow 
Bharath Kannan, EECS, NDSEG Fellow 
Amir Karamlou, EECS, NSF GRFP Fellow 
Benjamin Lienhard, EECS 
Chris McNally, EECS, CQA/NSA Fellow
Sarah Muschinske, EECS, NASA Fellow
Yanjie (Jack) Qiu, EECS 
David Rower, Physics, MIT SOS Fellow 
Gabriel O. Samach, EECS, Lincoln Laboratory Fellow
Youngkyu Sung, EECS, KFAS Fellow

UNDERGRADUATE STUDENTS
Sebastian N Alberdi, EECS 
Matthew Baldwin, Physics 
Franck N Belemkoabga, EECS 
Thomas Bergamaschi, Physics 
Grecia Castelazo, Physics 
Thao Dinh, Physics
Lauren Li, Physics and Mathematics 
Elaine Pham, EECS
Daniela A Zaidenberg, Physics

VISITING STUDENTS
Charlotte Bøttcher, Harvard University, Yacoby/IBM 	
	 PhD Fellow
Tim Menke, Harvard University

SUPPORT STAFF
Chihiro Watanabe, Administrative Assistant

SELECTED PUBLICATIONS
B. Kannan, D. L. Campbell, F. Vasconcelos, R. Winik, D. K. 
Kim, M. Kjaergaard, P. Krantz, A. Melville, B. M. Niedziel-
ski, J. L. Yoder, T. P. Orlando, S. Gustavsson, W. D. Oliver,” 
Generating Spatially Entangled Itinerant Photons with 
Waveguide Quantum Electrodynamics,” Science Advances 
6, 41, eabb8780, Oct. 2020.

A. P. Vepsäläinen, A. H. Karamlou, J. L. Orrell, A.S. Dogra, 
A. Loer, F. Vasconcelos, D. K. Kim, A. J. Melville, B. M. 
Niedzielski, J. L. Yoder, S. Gustavsson, J. A. Formaggio, B. 
A. VanDevender, W. D. Oliver, “Impact of Ionizing Radia-
tion on Superconducting Qubit Coherence,” Nature 584, 
551-556, Aug. 2020.

B. Kannan, M. Ruckriegel, D. Campbell, A. F. Kockum, J. 
Braumüller, D. Kim, M. Kjaergaard, P. Krantz, A. Melville, 
B. M. Niedzielski, A. Vepsäläinen, R. Winik, J. Yoder, F. Nori, 
T. P. Orlando, S. Gustavsson, W. D. Oliver, “Waveguide 
Quantum Electrodynamics with Giant Superconducting 
Artificial Atoms,” Nature 583, 775-779, Jul. 2020.

D. Rosenberg, S. Weber, D. Conway, D. Yost, J. Mallek, G. 
Calusine, R. Das, D. Kim, M. Schwartz, W. Woods, J. L. 
Yoder, W. D. Oliver, “Solid-State Qubits: 3D Integration 
and Packaging,” IEEE Microwave Magazine 21:8, 72-85, 
Aug. 2020.

C. W. Yost, M. E. Schwartz, J. Mallek, D. Rosenberg, C. 
Stull, J. L. Yoder, G. Calusine, M. Cook, R. Das, A.L. Day, 
E. B. Golden, D. K. Kim, A. Melville, B. M. Niedzielski, W. 
Woods, A. J. Kerman, W. D. Oliver, “Solid-State Qubits 
Integrated with Superconducting Through-Silicon Vias,” 
npj Quantum Information 6, 59, Jul. 2020.

M. Kjaergaard, M. E. Schwartz, J. Braumüller, P. Krantz, J. 
I-J. Wang, S. Gustavsson, W. D. Oliver, “Superconducting 
Qubits: Current State of Play,” Annual Reviews of Con-
densed Matter Physics 11, 369-395, 2020.
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Tomás Palacios
Professor  
Department of Electrical Engineering & Computer Science

Design, fabrication, and characterization of novel electronic devices and sys-
tems based on wide bandgap semiconductors & 2-D materials, polarization 
& bandgap engineering, transistors for high voltage, sub-mm wave power & 
digital applications.
Rm. 39-567A | 617-324-2395 | tpalacios @ mit . edu

POSTDOCTORAL ASSOCIATES
Marek Hempel, MTL
Ahmad Zubair, MTL

GRADUATE STUDENTS
Nadim Chowdhury, EECS
Kevin Limanta, EECS
Yiyue Luo, EECS, CSAIL 
Elaine McVay, EECS
John Niroula, EECS
Joshua Perozek, EECS
Pao-Chuan Shih, EECS
Qingyun Xie, EECS
Mantian Xue, EECS
Mengyang Yuan, EECS
Jiadi Zhu, EECS

UNDERGRADUATE STUDENTS
Adina Golden, UROP
Alisa Hathaway, UROP
Jaeyoung Jung, SuperUROP
Sarah Spector, SuperUROP

VISITORS
Anthony Taylor, Edwards Vacuum
Kohei Yoshizawa, DOWA

SUPPORT STAFF
Joseph Baylon, Administrative Assistant

SELECTED PUBLICATIONS
E. McVay, T. Palacios, et al., “Impact of Al2O3 Passivation on 
the Photovoltaic Performance of Vertical WSe2 Schottky 
Junction Solar Cells,” ACS Applied Materials & Interfaces, 
2020. 

B. Han, T. Palacios, et al., “Deep‐Learning‐Enabled Fast 
Optical Identification and Characterization of 2D Materi-
als,” Advanced Materials, Vol. 32, Issue 29, pg. 2000953, 2020.  

M. M. Tavakoli, T. Palacios, et al., “Synergistic Roll‐to‐Roll 
Transfer and Doping of CVD‐Graphene Using Parylene for 
Ambient‐Stable and Ultra‐Lightweight Photovoltaics,” Adv. 
Functional Materials, Vol. 30, Issue 31, pg. 2001924, 2020.

S. Warnock, T. Palacios, et al., “InAlN/GaN-on-Si HEMT 
with 4.5 W/mm in a 200-mm CMOS-Compatible MMIC 
Process for 3D Integration,” 2020 IEEE/MTT-S International 
Microwave Symposium (IMS), pg. 289-292, 2020.

S. J. Bader, T. Palacios, et al., “Prospects for wide bandgap 
and ultrawide bandgap CMOS devices,” IEEE Transactions 
on Elec-tron Devices, Vol. 67, Issue 10, pg. 4010-4020, 2020. 

K. H. Teo, T. Palacios, et al., “Recent Development in 2D and 
3D GaN devices for RF and Power Electronics Applications,” 
2020 IEEE International Symposium on Radio-Frequency 
Integration Technology (RFIT), pg. 22-24, 2020. 

N. Chowdhury, T. Palacios, et al., “Field-induced Acceptor 
Ionization in Enhancement-mode GaN p-MOSFETs,” 2020 
IEEE In-ternational Electron Devices Meeting (IEDM), pg. 
5.5. 1-5.5. 4, 2020.

W. Chern, T. Palacios, et al., “Demonstration of a~ 40 kV 
Si Vacuum Transistor as a Practical High Frequency and 
Power De-vice,” 2020 IEEE International Electron Devices 
Meeting (IEDM), pg. 5.2. 1-5.2. 4, 2020.

P. -C. Shih, T. Palacios, et al., “Self-Align-Gated GaN Field 
Emitter Arrays Sharpened by a Digital Etching Process,” in 
IEEE Electron Device Letters, vol. 42, no. 3, pp. 422-425, 2021.

Y. Zhang, T. Palacios, et al., “GaN FinFETs and trigate 
devices for power and RF applications: review and per-
spective,” Semicond. Sci. Technol. 36 054001, 2021. 	

L. Zhou, T. Palacios, et al., “Liquid-vapor Growth of Atom-
ically Thin Metal Tellurides with Controllable Polymor-
phism,” Research Square, pg. 1-17, 2021.

L. G. Pimenta Martins, T. Palacios, et al., “Hard, transparent, 
sp3-containing 2D phase formed from few-layer graphene 
under compression,” Carbon, Vol. 173, pg. 744-757, 2021.

R. Li, T. Palacios, et al., “Flexible and high-performance 
electrochromic devices enabled by self-assembled 2D TiO2/
MXene heterostructures,” Nature Communications, Vol. 
12, Issue 1, pg. 1-11, 2021.

Y. Lin, T. Palacios, et al., “Towards High-Performance Mono-
layer Semiconductor Transistors with Semimetallic Ohmic 
Contact,” American Physical Society, 2021.

Y. Luo, T. Palacios, et al., “Learning human–environment 
interactions using conformal tactile textiles,” Nature 
Electronics, pg.1-1, 2021. 
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Negar Reiskarimian
X-Window Consortium Career Development Assistant Professor 
Department of Electrical Engineering & Computer Science

Integrated circuits and systems and applied electromagnetics with a focus 
on analog, RF, millimeter-Wave (mm-Wave) and optical integrated circuits, 
metamaterials and systems for a variety of applications.
Rm. 39-427A | 617-253-0726 | negarr @ mit . edu

GRADUATE STUDENTS
Soroush Araei, EECS
Shahabeddin Mohin, EECS

SUPPORT STAFF
Jami L. Mitchell, Administrative Assistant

SELECTED PUBLICATIONS
N. Reiskarimian, M. Khorshidian and H. Krishnaswamy, 
“Inductorless, Widely Tunable N-Path Shekel Circulators 
Based on Harmonic Engineering,” IEEE Journal of Sol-
id-State Circuits (JSSC) (invited), vol. 56, no. 4, Apr. 2021.

A. Nagulu, N. Reiskarimian and H. Krishnaswamy, 
“Non-reciprocal Electronics Based on Temporal Modu-
lation,” Nature Electronics, May 2020.

N. Reiskarimian, M. Khorshidian and H. Krishnaswamy, 
“Inductorless, Widely-Tunable N-Path Shekel Circulators 
Based on Harmonic Engineering,” in IEEE Radio Frequency 
Integrated Circuits Symposium (RFIC), pp. 39-42, Jun. 2020.

M. Khorshidian, N. Reiskarimian, and H. Krishnaswamy, 
“A Compact Reconfigurable N-Path Low-Pass Filter Based 
on Negative Trans-Resistance with <1dB Loss and >21dB 
Out-of-Band Rejection,” in IEEE International Microwave 
Symposium (IMS), pp. 799-802, Jun. 2020.

M. Khorshidian, N. Reiskarimian, and H. Krishnaswamy, 
“High-Performance Isolators and Notch Filters based on 
N-Path Negative Trans-Resistance,” in IEEE International 
Solid-State Circuits Conference (ISSCC), Feb. 2020.

M. Baraani Dastjerdi, S. Jain, N. Reiskarimian, A. Natara-
jan, and H. Krishnaswamy, “Analysis and Design of 
Full-Duplex 2x2 MIMO Circulator-Receiver with High TX 
power handling Exploiting MIMO RF and Shared-delay 
Baseband Self-Interference Cancellation,” IEEE Journal 
of Solid State Circuits (JSSC) (invited), vol. 54, no. 12, pp. 
3525-3540, Dec. 2019.

N. Reiskarimian, M. Tymchenko, A. Alu, and H. Krish-
naswamy, “Breaking Time-Reversal Symmetry Within 
Infinitesimal Dimensions Through Staggered Switched 
Networks,” in Metamaterials, Sep. 2019.

N. Reiskarimian, A. Nagulu, T. Dinc, and H. Krishnas-
wamy, “Non-Reciprocal Devices: A Hypothesis Turned 
into Reality,” IEEE Microwave Magazine (invited), vol. 20, 
no. 4, pp. 94-111, Apr. 2019.

N. Reiskarimian, T. Dinc, J. Zhou, T. Chen, M. Baraani 
Dastjerdi, J. Diakonikolas, G. Zussman, and H. Krishnas-
wamy, “A One-Way Ramp to a Two-Way Highway: Inte-
grated Magnetic-Free Non-Reciprocal Antenna Interfaces 
for Full Duplex Wireless,” in IEEE Microwave Magazine 
(invited), vol. 20, no. 2, pp. 56-75, Feb. 2019.

M. Baraani Dastjerdi, S. Jain, N. Reiskarimian, A. Natara-
jan, and H. Krishnaswamy, “Full-Duplex 2x2 MIMO Circu-
lator-Receiver with High TX Power Handling Exploiting 
MIMO RF and Shared-Delay Baseband Self-Interference 
Cancellation,” accepted and to appear in IEEE Interna-
tional Solid-State Circuits Conference (ISSCC), Feb. 2019.
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Jennifer L. M. Rupp
Professor of Electrochemical Materials  
Department of Materials Science and Engineering
Department of Electrical Engineering and Computer Science

Electrochemical Materials.
Rm. 8-242 | 617-253-4477 | jrupp @ mit . edu

POSTDOCTORAL ASSOCIATES
Moran Balaish, DMSE
Kunjoong Kim, DMSE
Haemin Paik, DMSE
Linping Kong, DMSE

GRADUATE STUDENTS
Drew Buzzel, EECS
Thomas Defferriere, DMSE
Willis O’Leary, DMSE
Sara Catherine Sand, DMSE
Philipp Simons, DMSE
Yuntong Zhu, DMSE
Hyunwon Chu, DMSE
Jesse Hinricher, DMSE

SELECTED PUBLICATIONS
M. Balaish, J. C. Gonzalez-Rosillo, K.J. Kim, Y. Zhu, Z.D. 
Hood, and J. L. M. Rupp, “Processing Thin but Robust 
Electrolytes for Solid-State Batteries,” Nature Energy, 
10.1038/s41560-020-00759-5, 2021.

K. J. Kim, M. Balaish, M. Wadaguchi, L. Kong, and J. L. M. 
Rupp, “Solid-State Li–Metal Batteries: Challenges and 
Horizons of Oxide and Sulfide Solid Electrolytes and Their 
Interfaces,” Advanced Energy Materials, 202002689, 2021.

M. Balaish, and J. L. M. Rupp, “Widening the Range of 
Trackable Environmental and Health Pollutants for 
Li-Garnet-Based Sensors,” Advanced Materials, in press, 
2021.

T. Defferriere, D. Kalaev, J. L. M Rupp, and H. L. Tuller, 
“Impact of Oxygen Non-stoichiometry on Near-Ambient 
Temperature Ionic Mobility in Polaronic Mixed-Ion-
ic-Electronic Conducting Thin Films,” Advanced Func-
tional Materials, 202005640, 2021.

J. Irvine, J.L.M. Rupp, G. Liu, X. Xu, S. Haile, X. Qian, A. 
Snyder, R. Freer, D. Ekren, S. Skinner, O. Celikbilek, S. 
Chen, S. Tao, T.H. Shin, R. O’Hayre, J. Huang, C. Duan, M. 
Papac, S. Li, A. Russel, V. Celorrio, B. Hayden, H. Nolan, 
X. Huang, G. Wang, I. Metcalfe, D. Neagu, and S. Martin, 
“Roadmap on Inorganic Perovskites For Energy Applica-
tions,” Journal of Physics: Energy, in press, 2021.

E. Sediva, A. J. Carrillo, C. E. Halloran, and J. L. M. Rupp, 
“Evaluating the Redox Behavior of Doped Ceria for 
Thermochemical CO2 Splitting Using Time-Resolved 
Raman Spectroscopy,” ACS Applied Energy Materials, 4, 
2, 1474–1483, 2021.

Y. Zhu, J. C. Gonzalez-Rosillo, M. Balaish, Z. D. Hood, K. 
J. Kim, and J. L. M. Rupp, “Lithium-Film Ceramics for 
Solid-State Lithionic Devices,” Nature Review Materials, 
6, 313–331, 2021.



MICROSYSTEMS ANNUAL RESEARCH REPORT 2021	 Faculty Profiles	 167

Charles G. Sodini
LeBel Professor 
Department of Electrical Engineering & Computer Science

Electronics and integrated circuit design and technology. Specifically, his re-
search involves technology intensive integrated circuit and systems design, with 
application toward medical electronic devices for personal monitoring of clini-
cally relevant physiological signals.
Rm. 39-527B | 617-253-4938 | sodini @ mtl . mit . edu

COLLABORATORS
Sam Fuller, Analog Devices, Inc
Thomas O’Dwyer, MTL Research Affiliate
Joohyun Seo, Analog Devices, Inc.

POSTDOCTORAL ASSOCIATE
Anand Chandraksekhar, MTL

GRADUATE STUDENT
Jeanne Harabedian, MTL

SUPPORT STAFF
Kathleen Brody, Administrative Assistant

SELECTED PUBLICATIONS
J. Seo, H.-S. Lee, and C. G. Sodini, “Non-Invasive Evalu-
ation of a Carotid Arterial Pressure Waveform Using 
Motion-Tolerant Ultrasound Measurements During the 
Valsalva Maneuver,” IEEE Journal Of Biomedical And 
Health Informatics, vol. 25, no. 1, Jan. 2021.

H. Lai, G. Saavedra-Peña, C. G. Sodini, V. Sze, and T. Heldt, 
“Measuring Saccade Latency Using Smartphone Cam-
eras,” IEEE Journal of Biomedical and Health Informatics, 
vol. 24, no. 3, pp. 885-897, Mar. 2020.

J. Liu, C.G. Sodini, Y. Ou, B. Yan, Y.T. Zhang, N. Zhao, 
“Feasibility of Fingertip Oscillometric Blood Pressure 
Measurement: Model-based Analysis and Experimental 
Validation,” IEEE Journal of Biomedical and Health Infor-
matics (JBHI), May, 2019

M. Delano and C. Sodini, “Evaluating Calf Bioimpedance 
Measurements for Fluid Overload Management in a 
Controlled Environment,” Physiological Measurement, 
vol. 39, no. 12, p. 125009, 2018.
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Vivienne Sze
Associate Professor of Electrical Engineering & Computer Science
Department of Electrical Engineering & Computer Science

Joint design of signal processing algorithms, architectures, VLSI and systems 
for energy-efficient implementations.  Applications include computer vision, 
machine learning, autonomous navigation, image processing and video coding.
Rm. 38-260 | 617-324-7352 | sze @ mit . edu

GRADUATE STUDENTS
Jamie Koerner, EECS (co-advised with Thomas Heldt)
Hsin-Yu Lai, EECS (co-advised with Thomas Heldt)
Yi-Lun Liao, EECS,
Peter Li, EECS (co-advised with Sertac Karaman)
Soumya Sudhakar, AeroAstro (co-advised with Sertac	
	  Karaman)
Yannan Nellie Wu, EECS (co-advised with Joel Emer)
Tien-Ju Yang, EECS

UNDERGRADUATE STUDENTS
Michael Gilbert, EECS
Keshav Gupta, EECS
Fan Francis Wang, EECS
Howard Zhong, EECS

SUPPORT STAFF
Janice L. Balzer, Administrative Assistant

SELECTED PUBLICATIONS
V. Sze, Y.-H. Chen, T.-J. Yang, and J. S. Emer, “Efficient 
Processing of Deep Neural Networks,” Synthesis Lec-
tures on Computer Architecture - Morgan & Claypool 
Publishers, 2020.

T.-J. Yang, Y.-L. Liao, and V. Sze, “NetAdapt v2: Efficient 
Neural Architecture Search with Fast Super-Network 
Training and Architecture Optimization,” Conference 
on Computer Vision and Pattern Recognition (CVPR), 
Jun. 2021.

F. Wang, Y. Wu, M. Woicik, V. Sze, and J. S. Emer, “Archi-
tecture-Level Energy Estimation for Heterogeneous 
Computing Systems,” IEEE International Symposium on 
Performance Analysis of Systems and Software (ISPASS), 
Mar. 2021.

Y. Wu, P. Tsai, A. Parashar, V. Sze, and J. Emer, “Sparseloop: 
An Analytical, Energy-Focused Design Space Exploration 
Methodology for Sparse Tensor Accelerators,” IEEE Inter-
national Symposium on Performance Analysis of Systems 
and Software (ISPASS), Mar. 2021

J. Ray, A. Brahmakshatriya, R. Wang, S. Kamil, A. Reuther, 
V. Sze, and S. Amarasinghe, “Domain-Specific Language 
Abstractions for Compression,” Data Compression Con-
ference (DCC), Mar. 2021

L. Bernstein, A. Sludds, R. Hamerly, V. Sze, J. Emer, and D. 
Englund, “Freely-scalable, reconfigurable optical hard-
ware for deep learning,” Scientific Reports, vol. 11, no. 
3144, Feb. 2021.

V. Sze, Y.-H. Chen, T.-Y. Yang, and J. S. Emer, “How to Eval-
uate Deep Neural Network Processors: TOPS/W (Alone) 
Considered Harmful,” IEEE Solid-State Circuits Magazine, 
vol. 12, no. 3, pp. 28-41, Summer 2020. 

Z. Zhang, T. Henderson, S. Karaman, and V. Sze, “FSMI: 
Fast computation of Shannon Mutual Information for 
information-theoretic mapping,” International Journal 
of Robotics Research (IJRR), Vol. 39, No. 9, pp. 1155-1177, 
Aug. 2020. 

J. Noraky, and V. Sze, “Low Power Depth Estimation of 
Rigid Objects for Time-of-Flight Imaging,” IEEE Trans-
actions on Circuits and Systems for Video Technology 
(TCSVT), Vol. 30, No. 6, pp. 1524-1534, Jun. 2020. 

S. Sudhakar, S. Karaman, V. Sze, “Balancing Actuation 
and Computing Energy in Motion Planning,” IEEE Inter-
national Conference on Robotics and Automation (ICRA), 
May 2020. 

T. Henderson, V. Sze, S. Karaman, “An Efficient and Con-
tinuous Approach to Information-Theoretic Exploration,” 
IEEE International Conference on Robotics and Automa-
tion (ICRA), May 2020. 

Y. N. Wu, V. Sze, J. S. Emer, “An Architecture-Level Energy 
and Area Estimator for Processing-In-Memory Accel-
erator Designs,” IEEE International Symposium on Per-
formance Analysis of Systems and Software (ISPASS), 
Apr. 2020. 

H.-Y. Lai, G. Saavedra Peña, C. Sodini, V. Sze, T. Heldt, 
“Measuring Saccade Latency Using Smartphone Cam-
eras,” IEEE Journal of Biomedical and Health Informatics 
(JBHI), Vol. 24, No. 3, pp. 885-897, Mar. 2020.
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Carl V. Thompson
Stavros Salapatas Professor of Materials Science and Engineering
Department of Materials Science & Engineering
Director of Materials Research Laboratory

Optimization of processing and properties of thin films and nanostructures for 
applications in electronic, microelectromechanical, and electrochemical devic-
es and systems. Interconnect and device reliability.
Rm. 13-2098 | 617-253-7652 | cthomp @ mit. edu

RESEARCH SCIENTIST
Wardhana Sasangka, SMART

POSTDOCTORAL ASSOCIATES
Michael Chon, MRL
Pushpendra Kumar, SMART
Hui Teng Tan, SMART
An Tao, SMART
Baoming Wang, MRL
Gao Yu, SMART

GRADUATE STUDENTS
Michael Dubrovsky, ASP
Misong Ju, DMSE
Maxwell L’Etoile, DMSE
Jinghui Miao, DMSE
Yoon Ah Shin, DMSE
Lin Xu, DMSE

UNDERGRADUATE STUDENTS
Udochukwu D. Eze, DMSE
Brian A. Mills, Physics

SUPPORT STAFF
Sarah Ciriello, Administrative Assistant

SELECTED PUBLICATIONS
J. Miao, B. Wang, and C. V. Thompson, “First-order Amor-
phous-to-Amorphous Phase Transitions During Lithia-
tion of Silicon Thin Films,” Phys. Rev. Materials, volume 
4, pp. 043608, 2020. 

J. Miao, B. Wang, and C. V. Thompson, “Kinetic Study of 
Lithiation-Induced Phase Transitions in Amorphous 
Germanium Thin Film,” J. Electrochem. Soc., volume 167, 
pp. 090557, 2020. 

L. Xu and C.V. Thompson, “Mechanisms of the Cyclic 
(de)lithiation of RuO2,” J. Mater. Chem. A, volume 8, pp. 
21872, 2020. 

Y. A. Shin and C.V. Thompson, “Templated Fingering 
During Solid State Dewetting,” Acta Materialia, volume 
207, pp.16669, 2021. 
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Luis Fernando Velásquez-García
Principal Research Scientist 
Microsystems Technology Laboratories 

Micro- and nano-enabled, multiplexed, scaled-down systems that exploit 
high electric field phenomena; powerMEMS; additively manufactured MEMS/
NEMS. Actuators, cold cathodes, ionizers, microfluidics, microplasmas, 
CubeSat hardware, portable mass spectrometry, pumps, sensors, X-ray sources.
Rm. 39-415B | 617-253-0730 | lfvelasq @ mit . edu

GRADUATE STUDENTS
Ashley L. Beckwith, MechE
Alejandro Diaz, EECS
Alex Kashkin, MechE
Nicholas Klugman, EECS
Hyeonseok Kim, MechE
Yosef S. Kornbluth, MechE
Zackary Pitcher, EECS

UNDERGRADUATE STUDENTS
Andrea Garcia, MechE
Maisha Prome, BioEng
Jordan Street, Wellesley

VISITOR
Javier Izquierdo Reyes, Tecnológico de Monterrey

SUPPORT STAFF
Jami L. Mitchell, Administrative Assistant

SELECTED PUBLICATIONS
L. F. Velásquez‐García and Y. Kornbluth, “Biomedical 
Applications of Metal 3D Printing,” accepted for publi-
cation, Annual Review of Biomedical Engineering, 2021. 

A. L. Beckwith, J. Borenstein, and L. F. Velásquez‐García, 
“Tunable Plant-based Biomaterials via in vitro Cell Cul-
ture using a Zinnia elegans Model,” Journal of Cleaner 
Production, vol. 288, 125571 (10pp), Mar. 2021. 

D. Melo Máximo and L. F. Velásquez-García, “Additively 
Manufactured Electrohydrodynamic Ionic Liquid Pure-
Ion Sources for Nanosatellite Propulsion”, Additive Man-
ufacturing, vol. 36, 101719 (11pp), Dec. 2020. 

Y. Kornbluth, R. H. Mathews, L. Parameswaran, L. Racz, 
and L. F. Velásquez-García, “Nano-Additively Manufac-
tured Gold Thin Films with High Adhesion and Near-Bulk 
Electrical Resistivity via Jet-Assisted, Nanoparticle-Dom-
inated, Room-Temperature Microsputtering,” Additive 
Manufacturing, vol. 36, 101679 (11pp), Dec. 2020. 

A. Fusova, S. Konev, L. F. Velásquez-García, Z. Sun, E. 
Nikolaev, “Study on the Thermal Expansion Effects of 
the 3D Printed Space Instrument”, Technical digest 15th 
International Manufacturing Science and Technology 
Conference, Sep. 3, 2020; MSEC2020-8293. 

A. P. Taylor, J. Izquierdo Reyes, and L. F. Velásquez-García, 
“Compact, Magnetically Actuated, Additively Manufac-
tured Pumps for Liquids and Gases,” Journal of Physics 
D – Applied Physics, vol. 53, no. 35, 355002 (13pp) Aug. 2020. 

Y. Kornbluth, L. F. Velásquez-García, I. Ehrenberg, D. 
Carter, and K. J. Russell, “Atmospheric Microplasma-Sput-
tered Micro and Nanowires for Advanced THz Inter-
connects,” technical digest 33rd International Vacuum 
Nanoelectronics Conference (IVNC 2020), July 6-10, 2020.
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Joel Voldman
Clarence J. Lebel Professor of Electrical Engineering
Faculty Head, Electrical Engineering 
Department of Electrical Engineering & Computer Science

Microtechnology for basic cell biology, applied cell biology, Immunology, and 
human health.
Rm. 36-824 | 617-253-2094 | voldman @ mit . edu

POSTDOCTORAL ASSOCIATES
Dohyun Lee, RLE
Sarvesh Varma, RLE

GRADUATE STUDENTS
Kru Kikkeri, EECS
Wei Liao, EECS
Dousabel May Yi Tay, ChemE

VISITOR
Mahdi Aeinehvand, Tec de Monterrey

SUPPORT STAFF
Chadwick Collins, Administrative Assistant

SELECTED PUBLICATIONS
D. Wu and J. Voldman, “An integrated model for bead-
based immunoassays,” Biosens Bioelectron, vol. 154, p. 
112070, Apr. 15, 2020.

D. Wu and J. Voldman, “An integrated and automated 
electronic system for point-of-care protein testing,” in 41st 
Annual International Conference of the IEEE Engineering 
in Medicine and Biology Society Berlin, Germany, 2019.

C. P. Tostado, J. W. J. Heng, L. X. D. Ong, R. DasGupta, J. 
Voldman, and Y.-C. Toh, “Automation and integration of 
computer vision image analysis for cancer immunother-
apy research with on-chip cell trapping,” in Micro Total 
Analysis Systems 2019, Basel, Switzerland, 2019.

D.-H. Lee, B. Jundi, H. Ryu, R. M. Baron, J. Han, B. D. Levy, 
and J. Voldman, “Electrical profiling of septic neutrophils 
using microfluidics,” in Biomedical Engineering Society 
Annual Meeting, Philadelphia, Pennsylvania, 2019.

D.-H. Lee, H. Jeon, B. Jundi, R. M. Baron, B. D. Levy, J. 
Han, and J. Voldman, “Rapid monitoring of sepsis by inte-
gration of spiral inertial microfluidics and isodielectric 
separation,” in Micro Total Analysis Systems 2019, Basel, 
Switzerland, 2019.

B. Jundi, H. Ryu, D.-H. Lee, R.-E. E. Abdulnour, B. D. Eng-
strom, M. G. Duvall, A. Higuera, M. Pinilla-Vera, M. E. 
Benson, J. Lee, N. Krishnamoorthy, R. M. Baron, J. Han, 
J. Voldman, and B. D. Levy, “Leukocyte function assessed 
via serial microlitre sampling of peripheral blood from 
sepsis patients correlates with disease severity,” Nature 
Biomedical Engineering, vol. 3, pp. 961-973, 2019.

R. Yuan, M. B. Nagarajan, J. Lee, J. Voldman, P. S. Doyle, 
and Y. Fink, “Designable 3d microshapes fabricated at the 
intersection of structured flow and optical fields,” Small, 
vol. 14, p. e1803585, Dec. 2018.

R. Yuan, J. Lee, H.-W. Su, E. Levy, T. Khudiyev, J. Voldman, 
and Y. Fink, “Microfluidics in structured multimaterial 
fibers,” Proc Natl Acad Sci, U S A, vol. 115, pp. E10830-E10838, 
2018.

D. Wu, D. Rios-Aguirre, M. Chounlakone, S. Camacho-Leon, 
and J. Voldman, “Sequentially multiplexed amperometry 
for electrochemical biosensors,” Biosensors and Bioelec-
tronics, vol. 117, pp. 522-529, 2018.

S. Varma, G. Garcia-Cardena, and J. Voldman, “Unrav-
eling endothelial cell phenotypic regulation by spatial 
hemodynamic flows with microfluidics,” in Micro Total 
Analysis Systems, Kaohsiung, Taiwan, 2018.

A. Jaffe and J. Voldman, “Multi-frequency dielectropho-
retic characterization of single cells,” Microsystems & 
Nanoengineering, vol. 4, p. 23, 2018.

N. Apichitsopa and J. Voldman, “Large-area cell-tracking 
intrinsic cytometry with digital holographic imaging,” in 
Micro Total Analysis Systems, Kaohsiung, Taiwan, 2018.

N. Apichitsopa, A. Jaffe, and J. Voldman, “Multiparameter 
cell-tracking intrinsic cytometry for single-cell charac-
terization,” Lab on a Chip, vol. 18, pp. 1430-1439, 2018.

S. Varma, A. Fendyur, A. Box, and J. Voldman, “Multiplexed 
cell-based sensors for assessing the impact of engineered 
systems and methods on cell health,” Analytical Chemis-
try, vol. 89, pp. 4663-4670, 2017.

M. Carminati, G. Ferrari, M. D. Vahey, J. Voldman, and M. 
Sampietro, “Miniaturized impedance flow cytometer: 
Design rules and integrated readout,” IEEE Trans Biomed 
Circuits Syst, vol. PP, pp. 1-12, Sep. 22, 2017.

N. Apichitsopa, A. Jaffe, and J. Voldman, “Multiparameter 
cell-tracking intrinsic cytometry for the characterization 
of single cells,” in Micro Total Analysis Systems, Savannah, 
GA, 2017, pp. 225-7.

mailto:voldman@mit.edu
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Evelyn N. Wang
Department Head, Gail E. Kendall Professor 
Department of Mechanical Engineering

Heat and mass transport at the micro- and nano-scales, nanoengineered sur-
faces, and thermal microdevices for applications in thermal management, solar 
thermal energy conversion, and water desalination.
Rm. 3-174 | 617-253-3523 | enwang @ mit . edu

POSTDOCTORAL ASSOCIATES
Xiangyu Li, MechE
Hyeongyun Cha, MechE

GRADUATE STUDENTS
Samuel Cruz, MechE
Carlos Daniel Diaz Marin, MechE
Cody Jacobucci, MechE
Arny Leroy, MechE
Adela Li, MechE
Jay Sircar, MechE
Youngsup Song, MechE
Geoffrey Vaartstra, MechE
Chad Wilson, MechE
Lenan Zhang, MechE
Yajing Zhao, MechE
Yang Zhong, MechE

UNDERGRADUATE STUDENT
Minna Wyttenbach, MechE

SUPPORT STAFF
Alexandra Cabral, Administrative Assistant

SELECTED PUBLICATIONS
Y. Song, S. Gong, G. Vaartstra, and E. N. Wang, “Microtube 
Surfaces for Simultaneous Enhancement of Efficiency 
and Critical Heat Flux During Pool Boiling,” ACS Applied 
Materials and Interfaces, 1, 2021.

L. Li, L. Zhang, L. Zhang, Y. Zhong, E. N. Wang, Z. Chen, 
and L. Guo, “Sub-Picosecond Optical Response of Metals 
Due to Non-Thermalized Electron Dynamics,” ES Energy 
& Environment, 1, p. 19-27, 2021.

S. M. Mirvakili, A. Leroy, D. Sim, and E. N. Wang, “Solar‐
Driven Soft Robots,” Advanced Science, p. 2004235, 2021.

L. Zhang, R. Iwata, L. Zhao, S. Gong, Z. Lu, Z. Xu, Y. Zhong, 
J. Zhu, S. Cruz, K.L. Wilke, P. Cheng, and E.N. Wang, “Nucle-
ation Site Distribution Probed by Phase-Enhanced Envi-
ronmental Scanning Electron Microscopy,” Cell Report 
Physical Science, 1(12), p. 100262, 2020.

S. Gong, L. Zhang, P. Cheng, and E. N. Wang, “Under-
standing Triggering Mechanisms for Critical Heat Flux 
In Pool Boiling Based On Direct Numerical Simulations,” 
International Journal of Heat and Mass Transfer, 163, p. 
120546, 2020.

Y. Song, L. Zhang, and E. N. Wang, “Criteria for Antibubble 
Formation From Drop Pairs Impinging On A Free Surface,” 
Physical Review Fluids, 5(12), p. 123601, 2020.

D. S. Antao, K. L. Wilke, J. H. Sack, S. Lee, Z. Xu, D. J. Pres-
ton, and E. N. Wang, “Jumping Droplet Condensation in 
Internal Convective Vapor Flow,” International Journal 
of Heat and Mass Transfer, 163, p. 120398, 2020.

Z. Lu, L. Zhang, R. Iwata, E. N. Wang, and J. C. Grossman, 
“Transport-Based Modeling of Bubble Nucleation on Gas 
Evolving Electrodes,” Langmuir, 36(49), p. 15112-15118, 2020.

L. Zhao, B. Bhatia, L. Zhang, E. Strobach, A. Leroy, M. K. 
Yadav, S. Yang, T. A. Cooper, L.A. Weinstein, A. Modi, S. B. 
Kedare, G. Chen, and E. N. Wang, “A Passive High-Tempera-
ture High-Pressure Solar Steam Generator for Medical 
Sterilization,” Joule, 4, p. 1-13, 2020.

K. L. Wilke, D. S. Antao, S. Cruz, R. Iwata, Y. Zhao, A. Leroy, 
D. J. Preston, and E. N. Wang, “Polymer Infused Porous 
Surfaces for Robust, Thermally Conductive, Self-Healing 
Coatings for Dropwise Condensation,” ACS Nano, 2020.

H. Kim, S. Rao, A. LaPotin, S. Lee, and E. N. Wang, “Thermo-
dynamic Analysis and Optimization of Adsorption-Based 
Atmospheric Water Harvesting,” International Journal of 
Heat and Mass Transfer, 161, p. 120253, 2020.

A. LaPotin, Y. Zhong, L. Zhang, L. Zhao, A. Leroy, H. Kim, 
S. Rao, and E. N. Wang, “Dual-stage atmospheric water 
harvesting device for scalable solar-driven water pro-
duction,” Joule, 4, p. 1-17, 2020.

J. Zhu, L. Zhang, X. Li, K. L. Wilke, E. N. Wang, and L. L. 
Goddard, “Quasi‐Newtonian Environmental Scanning 
Electron Microscopy (QN‐ESEM) for Monitoring Material 
Dynamics in High‐Pressure Gaseous Environments,” 
Advanced Science, 7(19), p. 2001268, 2020.

G. Vaartstra, L. Zhang, Z. Lu, C. D. Díaz-Marín, J. C. Gross-
man, and E. N. Wang, “Capillary-Fed, Thin Film Evap-
oration Devices,” Journal of Applied Physics, 128(13), p. 
130901, 2020.

L. Zhang, W. Li, L. Zhang, Y. Zhong, X. Guo, L. Li, E. N. Wang, 
and L. Guo, “Framework For Analyzing The Thermore-
flectance Spectra Of Metal Thermal Transducers With 
Spectrally Tunable Time-Domain Thermoreflectance,” 
Journal of Applied Physics, 128(5), p. 055107, 2020.




