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Polina Anikeeva
Associate Professor  
Department of Materials Science and Engineering

Neuroprosthetic materials and devices: chemistry, device physics, fabrication, 
and testing in biological systems. Minimally invasive neural stimulation. 
Rm. 8-425 | 617-253-3301 | anikeeva @ mit . edu

POSTDOCTORAL ASSOCIATES
Andres Canales, DMSE
Danijela Gregurec, RLE
Mehmet Kanik, RLE, Simons Fellow
Siyuan Rao, RLE, Simons Fellow
Dekel Rosenfeld, RLE, MIT-Technion Fellow
Dena Shahriari, RLE, Craig H. Nielsen Fellow

GRADUATE STUDENTS
Marc-Joseph Antonini, HST
Florian Koehler, EECS
Youngbin Lee, DMSE, Kwangjeong Fellow
Junsang Moon, DMSE, Samsung Fellow
Jimin Park, DMSE, Kwangjeong Fellow
Indie Rice, HST, NSF Fellow
Atharva Sahasrabudhe, Chemistry
Alexander Senko, DMSE, NDSEG Fellow
Anthony Tabet, ChemE, NSF Fellow
Georgios Varnavides, DMSE

UNDERGRADUATE STUDENTS
Haley Higginbotham, MechE
Cindy Shi, DMSE
Jorge Vera-Rebollar, BioE

VISITORS
Ian Tafel, Brigham and Women’s Hospital
Tomo Tanaka, NEC

SUPPORT STAFF
Cindy Higgins, RLE staff

SELECTED PUBLICATIONS
M. G. Christiansen, A. W. Senko, and P. Anikeeva, “Mag-
netic Strategies for Nervous System Control,” Annual 
Reviews of Neuroscience, 42, 2019.

A. Kilias, A. Canales, U. P. Froriep, S. Park, U. Egert, and P. 
Anikeeva, “Optogenetic Entrainment of Neural Oscilla-
tions with Hybrid Fiber Probes,” J. of Neural Engineering, 
15, 056006, 2018.

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, pp. 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 Lett., 16, pp. 
6303-6310, 2016.

R. Chen, A. Canales, and P. Anikeeva, “Neural Recording 
and Modulation Technologies,” Nature Reviews Materials, 
2, p. 16093, 2016.

R. Chen, M. G. Christiansen, A. Sourakov, A. Mohr, Y.  Mat-
sumoto, S. Okada, A. Jasanoff, and P. Anikeeva, “High-per-
formance Ferrite Nanoparticles through Nonaqueous 
Redox Phase Tuning,” Nano Lett., 16, 1345, 2016.

R. A. Koppes, S. Park, T. Hood, X. Jia, N. A. Poorheravi, 
A. K. H. Achyuta, Y. Fink, and P. Anikeeva, “Thermally 
Drawn Fibers as Nerve Guidance Scaffolds,” Biomaterials, 
81, 27, 2016.

C. N. Loynachan, G. Romero, M. G. Christiansen, R. Chen, 
R. Ellison, T. T. O’Malley, U. P. Froriep, D. M. Walsh, and P. 
Anikeeva, “Targeted Magnetic Nanoparticles for Remote 
Magnetothermal Disruption of Amyloid-ß Aggregates,” 
Advanced Healthcare Materials, 4, 2100, 2015.

S. Park, R. A. Koppes, U. P. Froriep, X. Jia, A. K. H. Achyuta, 
B. L. McLaughlin, and P. Anikeeva, “Optogenetic Control 
of Nerve Growth,” Scientific Reports, 5, 9669, 2015. 

R. Chen, G. Romero, M. G. Christiansen, A. Mohr, and P. 
Anikeeva, “Wireless Magnetothermal Deep Brain Stim-
ulation,” Science, 347, 1477-1480, 2015.

A. Canales, X. Jia, U. P. Froriep, R. A. Koppes, C. M. Trin-
gides, J. Selvidge, C. Lu, L. Wei, C. Hou, Y. Fink, and P. 
Anikeeva, “Multifunctional Fibers for Optical, Electrical 
and Chemical Interrogation of Neural Circuits in Vivo,” 
Nature Biotechnology, 33, 277-284, 2015.
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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 vari-
ation in semiconductor, photonics and MEMS manufacturing, emphasizing statisti-
cal, machine learning, and physical modeling of spatial and operating variation in cir-
cuits, 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
Tinkai Chen, MechE
Michael Delaus, EECS
Sally El-Henawy, EECS
Dylan Grullon, EECS
Han He, MechE
Hans Kobor, MechE/Sloan
Christopher Lang, EECS
Oumaïma Makhlou, MechE
Bidusha Poudyal, EECS/Sloan
Shalini Singh, CEE/Sloan
Alexander van Grootel, TPP/EECS
Zoe Wolszon, EECS/Sloan
Zhengxing Zhang, EECS

SUPPORT STAFF
Jami L. Mitchell, Administrative Assistant

SELECTED PUBLICATIONS
H. Chen, H. Zhang, S. Si, Y. Li, D. S. Boning, and C.-J. Hsieh, 
“Robustness Verification of Tree-based Models,” Workshop 
on the Security and Privacy of Machine Learning (SPML), 
Long Beach, CA, Jun. 2019.

H. Chen, H. Zhang, D. S. Boning, and C.-J. Hsieh, “Robust 
Decision Trees Against Adversarial Examples,” Inter-
national Conference on Machine Learning (ICML), Long 
Beach, CA, Jun. 2019.

Z. Zhang, S. I. El-Henawy, A. Sadun, R. Miller, L. Daniel, 
J. K. White, and D. S. Boning, “Adjoint-based Sensitivity 
Analysis for Silicon Photonic Variations,” IEEE MTT-S 
International Conference on Numerical Electromagnetic 
and Multiphysics Modeling and Optimization (NEMO), 
Cambridge, MA, May 2019. 

H. Chen, H. Zhang, D. S. Boning, and C.-J. Hsieh, “Adver-
sarial Defense for Tree-based Models,” SafeML Workshop 
at International Conference on Learning Representations 
(ICLR), New Orleans, LA, May 2019.

H. Zhang, H. Chen, Z. Song, D. S. Boning, I. S. Dhillon, and 
C.-J. Hsieh, “The Limitations of Adversarial Training and 
the Blind-spot Attack,” International Conference on Learn-
ing Representations (ICLR), New Orleans, LA, May 2019.

S. Elhenawy, S. R. Miller, and D. S. Boning, “Effects of a 
Random Process Variation on the Transfer Characteris-
tics of a Fundamental Photonic Integrated Circuit Com-

ponent,” Optical Modeling and Performance Predictions 
X, SPIE Optical Engineering + Applications, vol. 107430, pp. 
107430O -1 through 107430O -10, San Diego, CA, Aug. 2018. 

T. W. Weng, H. Zhang, H. Chen, Z. Song, C.-J. Hsieh, L. 
Daniel, D. S. Boning, and I. S. Dhillon, “Towards Fast 
Computation of Certified Robustness for ReLU Networks,” 
International Conference on Machine Learning (ICML), 
Stockholm, Sweden, Jul. 2018. 

J. H. Lee, D. S. Boning, and B. W. Anthony, “Measuring the 
Absolute Concentration of Microparticles in Suspension 
using High-frequency B-Mode Ultrasound Imaging,” 
Ultrasound in Medicine and Biology, vol. 44, no. 5, pp. 
1086-1099, May 2018.

C. Lang and D. S. Boning, “Modelling Pattern Depen-
dent Variations in Semi-additive Copper Electrochemical 
Plating,” IEEE Advanced Semiconductor Manufacturing 
Conference (ASMC), Sarasota Springs, NY, May 2018.
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V. Michael Bove, Jr.
Principal Research Scientist 
Media Arts and Sciences/Media Lab

Sensing, communication, user interface, and display (particularly 3D and ho-
lographic) for consumer electronics. Materials and fabrication methods for 
diffractive light modulators. 
Rm. E15-490 | 617-253-0334 | vmb @ media . mit . edu

POSTDOCTORAL ASSOCIATE
Daniel Novy, Media Lab

GRADUATE STUDENTS
Pedro Colon Hernandez, MAS
Bianca Datta, MAS
Sundeep Jolly, MAS
Everett Lawson, MAS
Philippa Mothersill, MAS
Vik Parthiban, MAS
Laura Perovich, MAS
Caroline Rozendo Xavier dos Santos, MAS
Emily Salvador, MAS
Tyler Schoeppner, MAS
Ali Shtarbanov, MAS

SUPPORT STAFF
Kristin Hall, Member Relations Manager

SELECTED PUBLICATIONS
B. Datta, S. Jolly, and V. M. Bove, Jr., “Towards Inverse 
Design of Biomimetic Nanostructures Exhibiting Com-
posite Structural Coloration,” Proc. SPIE Advanced Fabri-
cation Technologies for Micro/Nano Optics and Photonics 
XI, 10930, 2019. 

S. Jolly, B. Datta, V. Parthiban, D. Smalley, and V. M. Bove, 
Jr., “Experimental Characterization of Leaky-mode Spa-
tial Light Modulators Fabricated by Direct Laser Writ-
ing,” Proc. SPIE Practical Holography XXXIII: Displays, 
Materials, and Applications, 10944, 2019.

S. Jolly, N. Savidis, B. Datta, V. Parthiban, D. Smalley, 
and V. M. Bove, Jr., “Transparent Flat-panel Holographic 
Displays using Guided-wave Acousto-optics,” Proc. 2018 
International Symposium on Display Holography, 2018.

A. Shtarbanov and V. M. Bove, Jr., “Free-space Haptic 
Feedback for 3D Displays via Air-vortex Rings,” Proc. 
ACM CHI, 2018.

I. Wicaksono, C. Rozendo, R. Ye, J. Trapp, V. M. Bove, Jr., 
C. Dagdeviren, and H. Ishii, “PerForm: Deformable Inter-
face for the Exploration of Sound through Shapes,” Proc. 
ACM CHI, 2018.
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Edward S. Boyden
Y. Eva Tan Professor in Neurotechnology at MIT
MIT Media Lab and McGovern Institute 
Department of Biological Engineering 
Department of Brain and Cognitive Sciences, Koch Institute

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. E15-485 / 46-2171C | 617-324-3085 | esb @ media . mit . edu

RESEARCH SCIENTISTS AND STAFF
Bobae An, Media Lab
Yi Cui, Media Lab
Burcu Guner, Media Lab
Manos Karagiannis, Media Lab
Demian Park, Media Lab
Kiryl Piatkevich, Media Lab
Jorg Scholvin, Media Lab
Or Shemesh, Media Lab
Doug Weston, Media Lab
Aimei Yang, Media Lab
Jian-Ping Zhao, Media Lab

POSTDOCTORAL ASSOCIATES
Shahar Alon, MAS
Fahim Farzadfard, MAS
Ruixuan (Rui) Gao, MAS
Jinyoung Kang, MAS
Kristina Kitko, MAS
Deblina Sarkar, MAS
Panagiotis (Panos) Symvoulidis, MAS
Giovanni Talei Franzesi, MAS
Gaojie Yang, MAS
Chi Zhang, MAS

GRADUATE STUDENTS
Jenna Aronson, BCS
Nick Barry, MAS
Orhan Celiker, EECS
Alexi Choueiri, BCS
Danielle Cosio, BCS
Amauche Emenari, BCS
Daniel Estandian, BCS
Daniel Goodwin, MAS
Kettner Griswold, MAS
Ishan Gupta, BE
Jordan Harrod, HST
Brennan Jackson, HST
Shannon Johnson, MAS
Louis (Jeong Seuk) Kang, Harvard
Changyang Linghu, EECS
Yixi Liu, EECS
Mitchell Murdock, BCS
Daniel Oran, MAS
Andrew Payne, MAS
Paul Reginato, BE
Sam Rodriques, Physics
Cipriano Romero, EECS
Sarah Sclarsic, MAS
Tay Won Shin, MAS

Anubhav Sinha, HST
Mike Skuhersky, MAS
Ho-Jun Suk, HST
Corban Swain, BE
Cristina Torres Caban, BE
Zeguan Wang, MAS
Asmamaw (Oz) Wassie, BE
Jay Yu, BE

SUPPORT STAFF
Holly Birns, Administrative Assistant
Macey Lavoie, Administrative Assistant
Lisa Lieberson, Senior Administrative Assistant

SELECTED PUBLICATIONS
R. Gao*, S. M. Asano*, S. Upadhyayula*, I, Pisarev, D. E. 
Milkie, T.-L. Liu, E. S. Boyden**, E. Betzig**, et al., “Cor-
tical Column and Whole-brain Imaging with Molec-
ular Contrast and Nanoscale Resolution,” Science, 
363(6424):eaau8302, (*equal contribution, **co-corre-
sponding), 2019.

D. Oran*, S. G. Rodriques*, R. Gao, S. Asano, M. A. Sky-
lar-Scott, F. Chen, P. W. Tillberg, A. H. Marblestone**, 
and E. S. Boyden**, “3D Nanofabrication by Volumetric 
Deposition and Controlled Shrinkage of Patterned Scaf-
folds,” Science, 362(6420):1281-1285, (*equal contributors, 
**equal contributors), 2018.

K. D. Piatkevich*, E. E. Jung*, C. Straub, C. Linghu, D. Park, 
H. J. Suk, D. R. Hochbaum, E. S. Boyden, et al., “A Robotic 
Multidimensional Directed Evolution Approach Applied 
to Fluorescent Voltage Reporters,” Nature Chemical Biol-
ogy, 14(4):352-360, (*co-first authors), 2018.

O. A. Shemesh*, D. Tanese*, V. Zampini*, C. Linghu, K. 
Piatkevich, E. Ronzitti, E. Papagiakoumou, E. S. Boyden+, 
and V. Emiliani+, “Temporally Precise Single-cell Reso-
lution Optogenetics,” Nature Neuroscience, 20:1796–1806, 
(*co-first authors, co-corresponding authors), 2017.

H.-J. Suk, I. van Welie, S. B. Kodandaramaiah, B. Allen, C. 
R. Forest, E. S. Boyden, “Closed-loop Real-time Imaging 
Enables Fully Automated Cell-Targeted Patch-clamp 
Neural Recording In Vivo,” Neuron, 95(5):1037-1047, 2017.
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Jacopo Buongiorno
TEPCO Professor, Associate Department Head 
MacVicar Faculty Fellow 
Department of Nuclear Science and Engineering 
Director, Center for Advanced Nuclear Energy Systems (CANES)

Boiling heat transfer; nuclear reactor design and safety; offshore floating nu-
clear power plant; nanofluids for nuclear applications.
Rm. 24-206 | 617-253-7316 | jacopo @ mit . edu

GRADUATE STUDENTS
Xyniao (Anna) Liang, NSE
William Robbie Stewart, NSE
Enrique Velez-Lopez, CEE

UNDERGRADUATE STUDENT
Francois Petrus Jacobus le Roux, MechE
Mohammed Talha Faiz, Biology

SUPPORT STAFF
Carolyn Carrington, Administrative Assistant

SELECTED PUBLICATIONS
J. Buongiorno, M. Corradini, J. Parsons, and D. Petti, “The 
Future of Nuclear Energy in a Carbon-constrained 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, Jan. 2019.

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

A. Richenderfer, A. Kossolapov, J. H. Seong, G. Saccone, E. 
Demarly, R. Kommajosyula, E. Baglietto, J. Buongiorno, 
and M. Bucci, “Investigation of Subcooled Flow Boiling 
and CHF using High-resolution Diagnostics Experimental 
Thermal and Fluid Science,” Experimental 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 Neoprene 
Closed-cell Foams Achieving Ultra-low Thermal Con-
ductivity 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, N. Todreas, “Safety 
analysis of a 300 MWe offshore floating nuclear power 
plant in marine environment”, Nuclear Technology, vol. 
203, Issue 2, 2018.

E. Lizarraga-Garcia, J. Buongiorno, E. Al-Safran, and D. 
Lakehal, “A Broadly-applicable Unified Closure Relation 
for Taylor Bubble Rise Velocity in Pipes with Stagnant 
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 Morphology of 
Nanoporous Hydrophilic Surface Layers,” Applied Physics 
Lett., 108, 243102, 2016.

E. Lizarraga-Garcia, J. Buongiorno, and M. Bucci, “An 
Analytical Criterion for Film Drainage and Breakup in 
Taylor Flow in Inclined Round Pipes,” Int. J. Multiphase 
Flow, 84, pp. 46-53, 2016.

M. Bucci, G. Su, A. Richenderfer, T. J. McKrell, and J. 
Buongiorno, “A Mechanistic IR Calibration Technique 
for Boiling Heat Transfer Investigations,” Int. J. Multi-
phase Flow, 2016.

G. Su, M. Bucci, J. Buongiorno, and T. J. McKrell, “Transient 
Boiling of Water under Exponentially Escalating Heat 
Inputs,” Int. J. Heat Mass Transfer, 96, pp. 667-698, 2016.

J. Buongiorno, J. Jurewicz, M. Golay, and N. Todreas, “The 
Offshore Floating Nuclear Plant (OFNP) Concept,” Nuclear 
Technology, vol. 194, pp. 1-14, Apr. 2016.

E. Forrest, S. Don, L.-W. Hu, J. Buongiorno, and T. McKrell, 
“Effect of Surface Oxidation on the Onset of Nucleate 
Boiling in a Materials Test Reactor Coolant Channel,” 
ASME J. Nuclear Rad Science, 2(2), 021001, Feb. 29, 2016.

E. Forrest, L. W. Hu, J. Buongiorno, and T. McKrell, “Con-
vective Heat Transfer in a High Aspect Ratio Mini-chan-
nel Heated on One Side,” ASME J. Heat Transfer, vol. 
138,021704, 2016.

N. Dhillon, J. Buongiorno, and K. Varanasi, “Critical Heat 
Flux Maxima during Boiling Crisis on Textured Surfaces,” 
Nature Communications, 6, p. 8247, 2015.



142 Faculty Profiles MTL ANNUAL RESEARCH REPORT 2019

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 @ mtl . mit . edu 

RESEARCH AFFILIATES
Chiraag Juvekar, MTL

POSTDOCTORAL ASSOCIATES
Wanyeong Jung

GRADUATE STUDENTS
Aya Amer, EECS
Mohamed Radwan Abdelhamid, EECS
Utsav Banerjee, EECS
Minghan Chao, EECS (co-supervised with Max Shu-
laker)
Di-Chia Chueh, EECS (co-supervised with J. Glass)
Preetinder Garcha, EECS
Taehoon Jeong, EECS (co-supervised with H-S. Lee)
Zexi (Alex) Ji, EECS 
Harneet Khurana, EECS (co-supervised with H-S. Lee)
Kyungmi Lee, EECS
Saurav Maji, EECS
Vipasha Mittal, EECS (co-supervised with H-S. Lee)
Rishabh Mittal, EECS (co-supervised with H-S. Lee)
Sirma Orguc, EECS
Miaorong Wang, EECS
Jongchan Woo, EECS

UNDERGRADUATE STUDENTS 
Gloria (Yu Liang) Fang, EECS
Tenzin S. Ukyab, EECS

VISITORS
Rabia Tugce Yazicigil, Boston University

SUPPORT STAFF
Margaret Flaherty, Senior Administrative Assistant

PUBLICATIONS
A. Biswas and A. P. Chandrakasan, “CONV-SRAM: An 
Energy-efficient SRAM with In-memory Dot-product 
Computation for Low-power Convolutional Neural Net-
works,” IEEE J. of Solid-State Circuits, vol. 54, no. 1, pp. 
217-230, Jan. 2019.

C. Steiger, A. Abramson, P. Nadeau, A. P. Chandrakasan, 
R. Langer, and G. Traverso, “Ingestible Electronics for 
Diagnostics and Therapy,” Nature Reviews Materials, 
Dec. 2018.

M. Tikekar, V. Sze, and A. P. Chandrakasan, “A Fully 
Integrated Energy-efficient H.265/HEVC Decoder with 
eDRAM for Wearable Devices,” IEEE J. of Solid-State Cir-
cuits, vol. 53, no. 8, pp. 2368-2377, Aug. 2018.

M. Mimee, P. Nadeau, A. Hayward, S. Carim, S. Flanagan, L. 
Jerger, J. Collins, S. McDonnell, R. Swartwout, R. J. Citorik, 
V. Bulovic, R. Langer, G. Traverso, A. P. Chandrakasan, 
and T. K. Lu, “An Ingestible Bacterial-electronic System 
to Monitor Gastrointestinal Health,” Science, vol. 360, no. 
6391, pp. 915-918, May 2018.

M. Price, J. Glass, and A. P. Chandrakasan, “A Low-power 
Speech Recognizer and Voice Activity Detector using 
Deep Neural Networks,” IEEE J. of Solid-State Circuits, 
vol. 53, no. 1, pp. 66-75, Jan. 2018.

N. Desai, C. Juvekar, S. Chandak, and A. P. Chandrakasan, 
“An Actively Detuned Wireless Power Receiver with 
Public Key Cryptographic Authentication and Dynamic 
Power Allocation,” IEEE J. of Solid-State Circuits, vol. 53, 
no. 1, pp. 236-246, Jan. 2018.

A. Paidimarri and A. P. Chandrakasan, “A Wide Dynamic 
Range Buck Converter with Sub-nW Quiescent Power,” 
IEEE J. of Solid-State Circuits, vol. 52, no. 12, pp. 3119-3131, 
Dec. 2017.

C. Duan, A. J. Gotterba, M. E. Sinangil, and A. P. Chan-
drakasan, “Energy-efficient Reconfigurable SRAM: 
Reducing Read Power through Data Statistics,” IEEE J. 
of Solid-State Circuits, vol. 52, no. 10, pp.2703-2711, Oct. 2017.

M. Yip, P. Bowers, V. Noel, A. P. Chandrakasan, and K. M. 
Stankovic, “Energy-efficient Waveform For Electrical 
Stimulation of The Cochlear Nerve,” Nature Scientific 
Reports, vol. 7, Oct. 2017.

G. Angelopoulos, A. Paidimarri, M. Médard, and A. P. 
Chandrakasan, “A Random Linear Network Coding Accel-
erator in a 2.4GHz Transmitter for IoT Applications,” IEEE 
Transactions on Circuits and Systems I: Regular Papers, 
vol. 64, no. 9, pp. 2582-2590, Jul. 2017.

P. Raina, M. Tikekar, and A. P. Chandrakasan, “An Ener-
gy-scalable Accelerator for Blind Image Deblurring,” 
IEEE J. of Solid-State Circuits, vol. 52, no. 7, pp. 1849-1862, 
Apr. 2017.
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Luca Daniel
Professor
Department of Electrical Engineering & Computer Science

Development of numerical techniques: uncertainty quantification & stochastic integral 
equation solvers for high dimension parameter spaces; Parameterized model reduction. 
Applications: silicon photonics; analog RF; human cardiovascular circulatory system; 
Magnetic Resonance Imaging; Power Grids; Robustness of deep neural networks
Rm. 36-849 | 617-253-2631 | luca @ mit . edu

POSTDOCTORAL ASSOCIATE
Ian Butterworth, EECS

GRADUATE STUDENTS
Sam Chevalier, MechE
Ching-Yun (Irene) Ko, EECS
Elizabeth Lee, EECS
Jeet Mohapatra, EECS
Jose E. C. Serralles, EECS
Tsui-Wei (Lily) Weng, EECS
Wang Zhang, MechE

UNDERGRADUATE STUDENTS
Akhilan Boopathy, EECS
Juan David Gil, EECS
Shreyan Jain, EECS
Ramya Nagarajan, EECS

VISITORS
Giuseppe Della Valle, Politecnico di Milano
David Esseni, Univ. di Udine
Stefano Grivet, Politecnico di Torino
Michela Longo, Politecnico di Milano
Marco Righero, Politecnico di Torino 
Tommaso Rollo, Univ. di Udine
Bert Shi, Hong Kong Science and Technology
Piero Triverio, Univ. Toronto
Giuseppe Vecchi, Politecnico di Torino
Ngai Wong, University of Hong Kong

SUPPORT STAFF
Chadwick Collins, Administrative Assistant

SELECTED PUBLICATIONS
G. Gruosso, P. Maffezzoni, G. S. Gajani, Z. Zhang, and L. 
Daniel, “Uncertainty-aware Computational Tools for 
Power Distribution Networks including Electrical Vehicle 
Charging and Loads Profiles,” IEEE Access, 2019.

G. Gruosso, P. Maffezzoni, Z. Zhang, and L. Daniel, “Prob-
abilistic Load Flow Methodology for Distribution Net-
works including Loads Uncertainty,” Intern J. of Electrical 
Power & Energy Systems, vol.106, pp. 392-400, Mar. 2019.

A. Boopathy, T.-W. Weng, P.-Y. Chen, S. Liu, and L. Daniel, 
“CNN-Cert: An Efficient Framework for Certifying 
Robustness of Convolutional Neural Networks,” AAAI 
Conference on Artificial Intelligence, Jan. 2019.

P. Maffezzoni and L. Daniel, “Exploiting Oscillator Arrays 
as Randomness Sources for Cryptographic Applications,” 
IEEE Trans. on CAD of Integrated Circuits and Systems, 
vol. 37(12), pp. 2999-3007, Dec. 2018.

H. Zhang*, T.-W. Weng*, P.-Y. Chen, C.-J. Hsieh, and L. 
Daniel, “Efficient Neural Network Robustness Certi-
fication with General Activation Functions,” NeurIPS: 
Conference on Neural Information Processing Systems, 
pp. 4944-4953, Dec. 2018 (*equal contribution).

T.-W. Weng*, H. Zhang*, P.-Y. Chen, A. C. Lozano, C.-J. Hsieh, 
and L. Daniel: “On Extensions of CLEVER: A Neural Net-
work Robustness Evaluation Algorithm,” GlobalSIP: IEEE 
Global Conference on Signal and Information Processing, 
Nov. 2018 (*equal contribution).

P. Maffezzoni, Z. Zhang, S. Levantino, and L. Daniel, “Vari-
ation-aware Modeling of Integrated Capacitors based on 
Floating Random Walk Extraction,” TCAD: IEEE Trans-
action on Computer-aided Design of Integrated Circuits 
and Systems, vol. 37(10), pp. 2180-2184, Oct. 2018.

K. Batselier, W. Yu, L. Daniel, and N. Wong, “Computing 
Low-rank Approximations of Large-scale Matrices with 
the Tensor Network Randomized SVD,” SIAM J. on Matrix 
Analysis and Applications, vol. 39(3), pp. 1221-1244, Aug. 
2018.

T.-W. Weng*, H. Zhang*, H. Chen, Z. Song, C.-J. Hsieh,  
D. S. Boning, I. Dhillon, and L. Daniel, “Towards Fast Com-
putation of Certified Robustness for ReLU Networks,” 
ICML: International Conference on Machine Learning, 
Jun. 2018 (*equal contribution).

M. Longo, P. Maffezzoni, N. M. Lutz, L. Daniel, and X. Lu, 
“Routing Optimizing Algorithm for Electric Vehicles 
Applied in North Italy,” IEEE Intern Conf. on Environment 
and Electrical Engin. and 2018 IEEE Industrial & Com-
mercial Power Systems Europe (EEEIC / I&CPS Europe), 
Jun. 2018.

J. Serralles, A. Polimeridis, L. Daniel, D. Sodickson, and R. 
Lattanzi, “Global Maxwell Tomography with Match Reg-
ularization for Accurate Electrical Properties Extraction 
from Noisy B1+ Measurements,” ISMRM: Intern Society 
for Magnetic Resonance in Medicine,” Jun. 2018.
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Jesús A. del Alamo
MTL Director 
Donner Professor  
Professor of Electrical Engineering 
Department of Electrical Engineering & Computer Science

Nanometer-scale III-V compound semiconductor transistors for future digital, 
RF, microwave and millimeter wave applications. Reliability of compound semi-
conductor transistors. Diamond transistors.
Rm. 38-246 | 617-253-4764 | alamo @ mit . edu

RESEARCH SCIENTIST
Alon Vardi, MTL

POSTDOCTORAL ASSOCIATES
Wenjie Lu, MTL
Xin Zhao, MTL

GRADUATE STUDENTS
Xiaowei Cai, EECS
Taek Yong Kim, EECS
Ethan Lee, EECS
Aviram Massuda, EECS

VISITORS
Luis Hurtado, U. Central Florida
Moshe Tordjman, Technion

SUPPORT STAFF
Elizabeth Kubicki, Administrative Assistant
Mary O’Neil, Administrative Assistant

SELECTED PUBLICATIONS
X. Cai, A. Vardi, J. Grajal, and J. A. del Alamo, “Reassess-
ing InGaAs for Logic: Mobility Extraction in sub-10 nm 
Fin-width FinFETs,” IEEE VLSI Technology Symposium, 
Kyoto, Japan, 2019.

X. Zhao, A. Vardy, J. A. del Alamo, “Fin-Width Scaling of 
Highly-doped InGaAs Fins”, IEEE Transactions of Electron 
Devices, vol. 66, no. 6, pp. 2563-2568, May. 2019.

X. Zhao, A. Vardy, and J. A. del Alamo, “Excess OFF-State 
Current in InGaAs FinFETs: Physics of the Parasitic 
Bipolar Effect”, IEEE Transactions of Electron Devices, 
vol. 66, no. 5, pp. 2113-2118, Mar. 2019.

P. S. Kanhaiya, Y. Stein, W. Lu, J. A. del Alamo, and M. M. 
Shulaker, “X3D: Heterogeneous Monolithic 3D Integration 
of “X” (Arbitrary) Nanowires: Silicon, III-V, and Carbon 
Nanotubes,” IEEE Transactions on Nanotechnology, vol. 
18, pp. 270-273, 2019.  

E. S. Lee, L. Hurtado, J. Joh, S. Krishnan, S. Pendharkar, and 
J. A. del Alamo, “Time-dependent Dielectric Breakdown 
under AC Stress in GaN MIS-HEMTs,” IEEE International 
Reliability Physics Symposium (IRPS), 2019.

J. Lin, X. Zhao, I. Manglano, D. A. Antoniadis, and J. A. del 
Alamo, “A Scaling Study of Excess OFF-state Current in 
InGaAs Quantum-well MOSFETs,” IEEE Transactions on 
Electron Devices, vol. 66, No. 3, p. 1208, Mar. 2019. 

W. Lu, Y. Lee, J. Murdzek, J. Gertsch, A. Vardi, L. Kong, S. M. 
George, and J. A. del Alamo, “First Transistor Demonstra-
tion of Thermal Atomic Layer Etching: InGaAs FinFETs 
with sub-5 nm Fin-width Featuring in-situ ALE-ALD,” 
IEEE International Electron Devices Meeting, pp. 895-
898, 2018. 

S. El Kazzi, A. Alian, B. Hsu, P. Favia, C. Merckling, W. Lu, 
and J. A. del Alamo, “Threading Dislocations Impact in 
Top-down n+InAs/p+GaSb Nanowire Esaki Diodes Fab-
ricated on Mismatched Substrates,” J. of Applied Physics, 
vol. 124, issue 19, 195703, Nov. 2018. 

M. Tordjman, Z. Yin, Y. Lee, A. Vardi, R. Kalish, and J. A. 
del Alamo, “Diamond:H/Transition Metal Oxides Trans-
fer-Doping Efficiency and Transistors Performance,” 
Materials Research Society Fall Meeting, 2018. 

J. A. del Alamo, X. Zhao, W. Lu, A. Vardi, and X. Cai, 
“Nanoscale III-V Electronics: InGaAs FinFETs and Ver-
tical Nanowire MOSFETs,” [invited] IEEE Nanotechnology 
Materials and Devices Conference, 2018.

I. P. Roh, S. H. Kim, D.-M. Geum, W. Lu, Y. H. Song, J. A. 
del Alamo, and J. D. Song, “Enhanced Hole Mobility in 
Strained In0.25Ga0.75Sb Quantum Well with High Qual-
ity Al0.95 Ga0.05As Buffer Layer,” Applied Physics Letts., 
vol. 113, 093501, 2018. 

Z. Yin, M. Tordjman, Y. Lee, A. Vardi, R. Kalish, and J. A. 
del Alamo, “Enhanced Transport in Transistor by Tuning 
Transition-metal Oxide Electronic States Interfaced with 
Diamond,” Science Advances 4, eaau0480, 2018. 

X. Zhao, C. Heidelberger, E. A. Fitzgerald, W. Lu, A. Vardi, 
and J. A. del Alamo, “Sub-10 nm Diameter InGaAs Vertical 
Nanowire MOSFETs: Ni vs. Mo Contacts,” IEEE Transac-
tions on Electron Devices, 65(9), p. 3762, 2018. 

W. Lu, and J. A. del Alamo, “Digital Etch for InGaSb 
p-Channel FinFETs with 10 nm Fin-width,” Compound 
Semiconductor Week, 2018.
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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 SCIENTIST
Mikkel Heuck, RLE

POSTDOCTORAL ASSOCIATES 
Jacques Carolan, RLE, Marie Curie Fellow
Chitraleema Chakraborty, RLE
Lorenzo De Santis, RLE
Ryan Hamerly, RLE, IC Postdoctoral Fellow
Frédéric Peyskens, RLE
Matt Trusheim, RLE, IC Postdoctoral Fellow

GRADUATE STUDENTS 
Saumil Bandyopadhyay, EECS, NSF Fellow
Liane Sarah Bel Bernstein, EECS
Eric Bersin, EECS, NTSRF Fellow
Darius Bunandar, Physics
Uttara Chakraborty, EECS, NDSEG Fellow
Kevin Chen, EECS, NSF Fellow
Hyeongrak Choi, EECS
Ian Christen, EECS, NDSEG Fellow
Ronald Davis, RLE
Erik Eisenach, EECS, NSF Fellow
Christopher Foy, EECS, NSF Fellow
Jordan Goldstein, EECS, NSF Fellow
Isaac Harris, EECS
Donggyu Kim, MechE 
Hugo Larocque, EECS
Tsung-Ju Lu, EECS, NDSEG Fellow
Hyowon Moon, EECS
Sarah Muschinske, EECS, NTSRF Fellow
Christopher Panuski, EECS, Hertz Fellow
Cheng Peng, EECS
Mihika Prabhu, EECS, NSF Fellow
Alex Sludds, EECS, NSF Fellow
Michael Walsh, EECS
Noel Wan, EECS

UNDERGRADUATE STUDENTS
Amir Karamlou, EECS
Eric Wadkins, EECS

SUPPORT STAFF
Janice Balzer, Administrative Assistant

SELECTED PUBLICATIONS
D. Kim and D. R. Englund, “Quantum Reference Bea-
con-guided Super-resolution Optical Focusing in Complex 
Media,” Science, 363, issue 6426, pp. 528-531, 2019.

H. Choi, D. Zhu, Y. Yoon, and D. Englund, “Indistinguish-
able Single-photon Sources with Dissipative Emitter 
Coupled to Cascaded Cavities,” arXiv:1809.01645, 2018, to 
appear in Phys. Rev. Lett., 2019.

E. Bersin, M. Walsh, S. Mouradian, M. E. Trusheim, 
T. Schröder, and D. R. Englund, “Individual Control 
and Readout of Qubits in a Sub-diffraction Volume,” 
arxiv:1805.06884, 2018, Nature Publishing J. Quantum 
Information, 2019.

R. Hamerly, A. Sludds, L. Bernstein, M. Soljacic, and D. 
Englund, “Large-scale Optical Neural Networks based 
on Photoelectric Multiplication,” to appear in Phys. Rev. 
X, 2019.

R.-J. Shiue, Y. Gao, C. Tan, C. Peng, J. Zheng, D. K. Efetov, 
Y. D. Kim, J. Hone, and D. R. Englund, “Thermal Radia-
tion Control from Hot Graphene Electrons Coupled to a 
Photonic Crystal Nanocavity,” Nature Communications, 
10, art. no. 109, 2019.

M. E. Trusheim, N. H. Wan, K. C. Chen, C. J. Ciccarino, R. 
Sundararaman, G. Malladi, E. Bersin, M. Walsh, B. Lien-
hard, H. Bakhru, P. Narang, and D. R. Englund, “Lead-re-
lated Quantum Emitters in Diamond,” Phys. Rev., B, 99, 
075430, 2019.

D. K. Efetov, R.-J. Shiue, Y. Gao, B. Skinner, E. Walsh, H. 
Choi, J. Zheng, C. Tan, G. Grosso, C. Peng, J. Hone, K. C. 
Fong, and D. R. Englund, “High-speed Bolometry based on 
Johnson Noise Detection of Hot Electrons in Cavity-cou-
pled Graphene,” Nature Nanotechnology, 2018.

D. Bunandar, A. Lentine, C. Lee, H. Cai, C. Long, N. Boyn-
ton, N. Martinez, C. DeRose, C. Chen, M. Grein, D. Trotter, 
A. Starbuck, A. Pomerene, S. Hamilton, F. N. C. Wong, 
R.Camacho, P. Davids, J. Urayama, and D. R. Englund, 
“Metropolitan Quantum Key Distribution with Silicon 
Photonics,” Phys. Rev. X, 8, 021009, 2018.

H. Choi, M. Heuck, and D. R. Englund, “Self-Similar Nano-
cavity Design with Ultrasmall Mode Volume for Sin-
gle-photon Nonlinearities,” Phys. Rev. Lett., 118, 2017.
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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, neurotechnology.
Rm. 36-841 | 617-253-2290 | jyhan @ mit . edu

POSTDOCTORAL ASSOCIATES
Hyungkook Jeon, RLE
Kerwin Keck, SMART Center
Hyukjin Kwon, RLE
Taehong Kwon, EECS
Smitha Thamarath Surendran, SMART Center
Junghyo Yoon, RLE

GRADUATE STUDENTS
Alex Barksdale, EECS
Kyungyong Choi, EECS
Matthew Flavin, EECS
Wei Ouyang, EECS
Menglin Shang, SMART Center, NUS
Ching Ann Tee, SMART Center, NUS
Aoli Xiong, SMART Center, NTU

VISITORS
Aniruddh Sarkar, Ragon Institute

SUPPORT STAFF
Cindy Higgins, Administrative Assistant

SELECTED PUBLICATIONS
M. T. Flavin, D. K. Freeman, and J. Han, “Interfacial Ion 
Transfer and Current Limiting in Neutral-carrier Ion-se-
lective Membranes: A Detailed Numerical Model,” J. of 
Membrane Science, 572, pp. 374-381, 2019.  

B. L. Khoo, G. Grenci, J. S. Yun Lim, Y. P. Lim, J. Fong, W. H. 
Yap, S. B. Lim, S. L. Chua, S. C. Wong, Y. S. Yap, S.-C. Lee, C. 
T. Lim, and J. Han, “Low-dose Anti-inflammatory Combi-
natorial Therapy Reduced Cancer Stem Cell Formation 
in Patient-derived Preclinical Models for Tumor Relapse 
Prevention,” British J. of Cancer, 120, pp. 407-423, 2019.

C. Peng, F. B. de Sousa, H. Y.  Gan, H. J. Kwon, S. S. Park,  L. 
Kilpatrick-Liverman, W. Wang, S. Lavender, Shira Pilch, 
and J. Han, “Enhanced Delivery of F-, Ca2+, K+ and Na+ 
ions into Enamel by Electrokinetic Flows,” J. of Dental 
Research, doi: 10.1177/0022034518818463, 2019.

M. Shang, R. H. Soon, C. T. Lim, B. L. Khoo, and J. Han, 
“Functionalizing the Tumor Microenvironment with 
Microfluidics for Anti-cancer Drug Development,” Lab 
on a Chip, 19, pp. 369-386, 2019.

J. Niu, X. Hu, W. Ouyang, Y. Chen, S. Liu, Jongyoon Han, 
and L. Liu, “Femtomolar Detection of Lipopolysaccharide 
in Injectables and Serum Samples using Aptamer-cou-
pled Reduced Graphene Oxide in a Continuous Injec-
tion-electrostacking Biochip,” Analytical Chemistry, 91, 
pp. 2360-2367, 2019.

L. Gong, Z. Li, and J. Han, “Numerical Simulation of Con-
tinuous Extraction of Highly Concentrated Li+ from High 
Mg2+/Li+ ratio brines in an Ion Concentration Polariza-
tion-based Microfluidic System,” Separation and Purifi-
cation Technology, 217, pp. 174-182, 2019.

S. T.  Surendran, A. Xiong, P.-O. Lin, P. Preiser, and J. Han, 
“Enhancing the Sensitivity of Micro Magnetic Resonance 
Relaxometry Detection of Low Parasitemia Plasmodium 
Falciparum in Human Blood,” Scientific Reports, 9, p. 255, 
2019.

S. Choi, B. Kim, K. G.  Nayar, J. Yoon, S. Alhammadi, J. H. 
Lienhard, J. Han, and B. Al-Anzi, “Techno-economic Anal-
ysis of Ion Concentration Polarization Desalination for 
High Salinity Desalination Applications,” Water Research, 
155, pp. 162-174, 2019.

D. Yang, Y. Zhou, Y. Zhou, J. Han, and Ye Ai, “Biophysical 
Phenotyping of Single Cells using a Differential Multicon-
striction Microfluidic Device with Self-aligned 3D Elec-
trodes,” Biosensors and Bioelectronics, 133, pp. 16-23, 2019.

R. P. Bhattacharyya, M. Walker, R. Boykin, S. S. Son, J. 
Liu, A. C. Hachey, P. Ma, L. Wu, K. Choi, K. C. Cummins, 
M. Benson, J. Skerry, H. Ryu, S. Y. Wong, M. B. Goldberg, 
J. Han, V. M. Pierce, L. A. Cosimi, N. Shoresh, J. Livny, J. 
Beechem, and D. T. Hung, “Rapid Identification and Phy-
logenetic Classification of diverse bacterial pathogens in 
a Multiplexed Hybridization Assay Targeting Ribosomal 
RNA,” Scientific Reports, 9, p. 4516, 2019.

L. Gong, W. Ouyang, Z. Li, and J. Han, “Direct Numerical 
Simulation of Continuous Lithium Extraction from High 
Mg2+/Li+ Ratio Brines using Microfluidic Channels with 
Ion Concentration Polarization,” J. of Membrane Science, 
556, pp. 34-41, 2018.
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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
Jack Holloway, EECS
Zhi Hu, EECS
Mohamed I. Ibrahim, EECS
Mohamed I. Khan, EECS
Mina Kim, EECS
James Mawdsley, EECS
Nathan Monroe, EECS
Cheng Wang, EECS

UNDERGRADUATE STUDENTS
Weerachai (Junior) Neeranartvong, EECS

VISITORS
Rui Ma, Mitsubishi Electric Research Labs
Jinchen Wang, University of Glasgow

SUPPORT STAFF
Kathleen Brody, Administrative Assistant

SELECTED PUBLICATIONS
M. Kim, C. Wang, Z. Hu, and R. Han, “Chip-scale Terahertz 
Carbonyl Sulfide (OCS) Clock: An Overview and Recent 
Studies on Long-term Frequency Stability of OCS Tran-
sitions,” [invited], IEEE Transactions on Terahertz Science 
and Technology, vol. 9, no. 4, Jul. 2019.

Z. Hu, C. Wang, and R. Han, “A 32-Unit 240-GHz Hetero-
dyne Receiver Array in 65-nm CMOS with Array-wide 
Phase Locking,” [invited], IEEE J. of Solid-State Circuits 
(JSSC), vol. 54, no. 5, May 2019.

J. Holloway, G. C. Dogiamis, and R. Han, “High-speed Data 
Transport Over Fully-Electrical Terahertz Waveguide 
Links,” [invited], IEEE Microwave Magazine, 2019.

R. Han, Z. Hu, C. Wang, J. Holloway, X. Yi, M. Kim, and J. 
Mawdesley, “Filling the Gap: Silicon Terahertz Integrated 
Circuits Offer Our Best Bet,” [invited], IEEE Microwave 
Magazine, vol. 20, no. 4, Apr. 2019.

C. Wang, M. Kim, X. Yi, Z. Hu, J. Mawdesley, and R. Han, 
“Principles and Prototypes of Chip-scale Molecular 
Clock,” [invited], IEEE Intl. Frequency Control Symp. (IFCS), 
Orlando, FL, Apr. 2019.

C. Wang, X. Yi, J. Mawdsley, M. Kim, Z. Wang, and R. 
Han, “Chip-scale Molecular Clock,” [invited], IEEE J. of 
Solid-State Circuits (JSSC), vol. 54, no. 4, Apr. 2019.

M. I. Ibrahim, C. Foy, D. Englund, and R. Han, “A Scalable 
Quantum Magnetometer in 65nm CMOS with Vector-field 
Detection Capability,” IEEE Int. Solid-State Circuit Conf. 
(ISSCC), San Francisco, CA, Feb. 2019.

C. Wang, X. Yi, J. Mawdsley, M. Kim, Z. Wang, and R. Han, 
“An On-chip Fully-electronic Molecular Clock Based on 
Sub-terahertz Rotational Spectroscopy,” Nature Elec-
tronics, vol. 1, pp. 421-427, Jul. 2018.

C. Wang, X. Yi, M. Kim, Y. Zhang, and R. Han, “A CMOS 
Molecular Clock Probing 231.061-GHz Rotational Line of 
OCS with Sub-ppb Long-term Stability and 66-mW DC 
Power,” IEEE VLSI Symposia on Technology and Circuits, 
Honolulu, HI, Jun. 2018.

M. Ibrahim, C. Foy, D. Kim, D. R. Englund, and R. Han, 
“Room-temperature Quantum Sensing in CMOS: On-chip 
Detection of Electronic Spin States in Diamond Color 
Centers for Magnetometry,” IEEE VLSI Symposia on Tech-
nology and Circuits, Honolulu, HI, Jun. 2018.

Z. Hu, C. Wang, and R. Han, “Heterodyne Sensing CMOS 
Array with High Density and Large Scale: A 240-GHz, 
32-Unit Receiver using a de-Centralized Architecture,” 
IEEE Radio-frequency Integrated Circuit Symposium 
(RFIC), Philadelphia, PA, Jun. 2018.

C. Wang, B. Perkins, Z. Wang, and R. Han, “Molecular 
Detection for Unconcentrated Gas with ppm Sensitivity 
using Dual-THz-Comb Spectrometer in CMOS,” [invited], 
IEEE Transactions on Biomedical Circuits and Systems, 
vol. 12, no. 3, Jun. 2018.

Z. Hu, M. Kaynak, and R. Han, “A Large-scale 2-D Radiator 
Array at 1THz,” [invited], IEEE J. of Solid-State Circuits 
(JSSC), vol. 53, no. 5, May 2018. 
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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
Driss Hafdi, EECS
Ji Lin, EECS
Yujun Lin, EECS
Zhijian Liu, EECS
Hanrui Wang, EECS

VISITORS
Kuan Wang, Tsinghua University
Ligeng Zhu, Simon Fraser University

SUPPORT STAFF
Valerie DiNardo, Administrative Assistant 

SELECTED PUBLICATIONS
H. Cai, L. Zhu, and 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,” [presented], IEEE Conference on Computer Vision 
and Pattern Recognition (CVPR), 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.

(*equal contribution)

https://arxiv.org/pdf/1812.00332
https://arxiv.org/pdf/1812.00332
https://iclr.cc/
https://arxiv.org/pdf/1904.08444.pdf
https://arxiv.org/pdf/1904.08444.pdf
https://iclr.cc/
https://arxiv.org/abs/1811.08886
https://arxiv.org/abs/1811.08886
https://arxiv.org/abs/1811.08886
http://2019.thecvf.com
https://arxiv.org/pdf/1802.03494
https://arxiv.org/pdf/1802.03494
https://arxiv.org/pdf/1802.03494
http://openaccess.thecvf.com/ECCV2018.py
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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, 
integration on unconventional substrates (polymers, optical crystals, 2-D 
materials, etc.), infrared imaging, spectroscopy, metasurface.
Rm. 13-4054 | 302-766-3083 | hujuejun @ mit . edu

RESEARCH SCIENTIST
Tian Gu, MRL

POSTDOCTORAL ASSOCIATES
Qingyang Du, DMSE 
Ying Pan, DMSE
Carlos A. Ríos Ocampo, DMSE
Samuel Serna, DMSE
Mikhail Shalaginov, DMSE
Shaoliang Yu, DMSE

GRADUATE STUDENTS
Skylar Deckoff-Jones, DMSE
Sarah Geiger, DMSE
Derek Kita, DMSE
Duanhui Li, DMSE
Jerome Michon, DMSE
Yifei Zhang, DMSE

UNDERGRADUATE STUDENTS
Raja B. Azhar, DMSE
Kyle Markland, DMSE
Paige Vincent, DMSE

VISITOR
Hung-I Lin, National Taiwan University
Jun Qin, University of Electronic Science and Technol-
ogy of China

SUPPORT STAFF
Cory James, Administrative Assistant

SELECTED PUBLICATIONS
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-per-
formance Flexible Waveguide-integrated Photodetec-
tors,” 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. Richard-
son, 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.

Y. Zou, D. Zhang, H. Lin, L. Li, L. Moreel, J. Zhou, Q. Du, 
O. Ogbuu, S. Danto, J. D. Musgraves, K. Richardson, K. 
Dobson, R. Birkmire, and J. Hu, “High-performance, High-
Index-Contrast Chalcogenide Glass Photonics on Silicon 
and Unconventional Nonplanar Substrates,” Adv. Opt. 
Mater., vol. 2, pp. 478-486, 2014.

Y. Zou, L. Moreel, L. Savelli, H. Lin, J. Zhou, L. Li, S. Danto, J. 
D. Musgraves, K. Richardson, K. Dobson, R. Birkmire, and 
J. Hu, “Solution Processing and Resist-free Nanoimprint 
Fabrication of Thin Film Chalcogenide Glass Devices: 
Inorganic-organic Hybrid Photonic Integration,” Adv. 
Opt. Mater., vol. 2, pp. 759-764, 2014.

L. Bi, J. Hu, P. Jiang, D. Kim, G. Dionne, L. C. Kimerling, and 
C. A. Ross, “On-chip Optical Isolation in Monolithically 
Integrated Nonreciprocal Optical Resonators,” Nat. 
Photonics vol. 5, pp. 758-762, 2011.
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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
J. L. Reno, Sandia National Lab
Zbig Wasilewski, U. Waterloo

POSTDOCTORAL ASSOCIATES
David Burghoff, RLE

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

VISITING STUDENTS
Yue Zhao, Chinese Academy of Sciences

SUPPORT STAFF
Shayne Fernandes, Administrative Assistant 

PUBLICATIONS
D. Burghoff, N. Han, F. Kapsalidis, N. Henry, M. Beck, J. 
Khurgin, J. Faist, and Q. Hu, “Optomechanical Control 
of the State of Chip-scale Frequency Combs,” 2019 CLEO, 
San Jose, CA, May 7, 2019. 

Y. Gan, B. Mirzaei, J. R. G. Silva, A. Khalatpour, Qing Hu, C. 
Groppi, J. V. Siles, and J. R. Gao, “81-beam Supra-THz Local 
Oscillator by a Phase Grating and a Quantum Cascade 
Laser,” 30th International Symposium on Space Terahertz 
Technology, Gothenburg, Sweden, Apr. 15-17, 2019.

Y. Yang, A. Paulsen, D. Burghoff, J. L. Reno, and Q. Hu, “Lat-
eral Heterogeneous Integration of Terahertz Quantum 
Cascade Combs,” 8th International Conference on Optical 
Terahertz Science and Technology (OTST 2019), Santa Fe, 
New Mexico, Mar. 10-15, 2019.

J. Westberg, L. A. Sterczewski, D. Burghoff, Y. Yang, J. 
Reno, Q. Hu and G.Wysocki, “THz Dual-comb Spectros-
copy and Hyperspectral Imaging with Quantum Cascade 
Laser Frequency Combs,” 8th International Conference 
on Optical Terahertz Science and Technology (OTST 2019), 
Santa Fe, New Mexico, Mar. 10-15, 2019.

A. Khalatpour, J. L. Reno, and Q. Hu, “Phase-locked Pho-
tonic Wire Lasers by π-coupling,” Nat. Phot., vol. 13, p. 
47, 2019.

L.A. Sterczewski, J. Westberg, Y. Yang, D. Burghoff, J. 
Reno, Q. Hu, and G. Wysocki, “Terahertz hyperspectral 
imaging with dual chip-scale combs,” Optica, 6, 766, 2019.

B. S. Williams and Q. Hu, “Terahertz Lasers,” Encyclopedia 
of Modern Optics, 1, 379-386, 2018.

N. Henry, D. Burghoff, Q. Hu, and J. Khurgin, “Temporal 
Characteristics of Quantum Cascade Laser Frequency 
Modulated Combs in Long Wave Infrared and THz 
Regions,” Optics Express, vol. 26, p. 14201, 2018.

Y. Yang, A. Paulsen, D. Burghoff, J. L. Reno, and Q. Hu, 
“Lateral Heterogeneous Integration of Quantum Cascade 
Lasers,” ACS Photonics, vol. 5, p. 2742, 2018.

Y. Yang, D. Burghoff, J. Reno, Q. Hu, “Monolithic Het-
erogeneous Integration of Quantum Cascade Lasers,” 
8th International Quantum Cascade Laser School and 
Workshop (IQCLSW 2018), Cassis, France, Sep. 2-7, 2018.

A. Albo, Y. V. Flores, Q. Hu, and J. L. Reno, “Novel Split-well 
Direct-phonon Terahertz Quantum Cascade Lasers,” 
8th International Quantum Cascade Laser School and 
Workshop (IQCLSW 2018), Cassis, France, Sep. 2-7, 2018.

Y. Yang, D. Burghoff, J. Reno, and Q. Hu, “Frequency Comb 
Formation over the Entire Lasing Range of Quantum 
Cascade Lasers,” CLEO 2018, San Jose, CA, May 13-18, 2018.

J. Westberg, L. Sterczewski, L. Patrick, Y. Yang, D. Burghoff, 
J. Reno, Q. Hu, and G. Wysocki, “Terahertz Dual-comb 
Spectroscopy using Quantum Cascade Laser Frequency 
Combs,” CLEO 2018, San Jose, CA, May 13-18, 2018.

B. Mirzaei, J. R. G. Silva, D. Hayton, Y. Gan, Q. Hu, A. Khalat-
pour, C. Groppi, and J. R. Gao, “Prototype 4.7 THz Array 
Local Oscillator for GUSTO,” 29th IEEE International 
Symposium on Space THz Technology (ISSTT2018), Pasa-
dena, CA, Mar. 26-28, 2018.

A. Khalatpour, Q. Hu, and J. L. Reno, “4.7 THz Local Oscil-
lator for GUSTO,” 29th IEEE International Symposium on 
Space THz Technology (ISSTT2018), Pasadena, CA, Mar. 
26-28, 2018.
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Alan Jasanoff
Professor of Biological Engineering 
Departments of Biological Engineering, Brain & Cognitive  
Sciences, and Nuclear Science & Engineering

Next-generation brain imaging, magnetic chemistry and bioengineering, sys-
tems neuroscience and neurochemistry, molecular imaging and imaging probes.
Rm. 16-561 | 617-452-2538 | jasanoff @ mit . edu

POSTDOCTORAL ASSOCIATES
Ali Barandov, BE
Benjamin Bartelle, BE
Souparno Ghosh, BE
Peter Harvey, BE
Nan Li, BE
Robert Ohlendorf, BE
Miriam Schwalm, BE
He Wei, BE

GRADUATE STUDENTS
Sarah Bricault, Biology
Kevin Chung, BE
Miranda Dawson, BE
Jacob Simon, BE
Agata Wisniowska, HST

UNDERGRADUATE STUDENTS
Francisco Acosta, Physics
Elena Andree, BE
Hannah Collins, BE 
Jade Daher, BE
Jingxuan Fan, BCS
Shulammite Lim, BE
Justin Liu, BE
Alexandra Neeser, BE
Athena Ortega, BE
Catherine Williamson, Chemistry

VISITORS
Victoria Wu, Wellesley
Wendy Xie, Beijing University of Chinese Medicine

SUPPORT STAFF
Diane Bellestas, Administrative Assistant

SELECTED PUBLICATIONS
A. Hai, V. C. Spanoudaki, B. B. Bartelle, and A. Jasanoff, 
“Wireless Resonant Circuits for the Minimally Invasive 
Sensing of Biophysical Processes in Magnetic Resonance 
Imaging,” Nat. Biomed Eng. 3, 69-78, (2019).

A. Barandov, B. B. Bartelle, C. G. Williamson, E. S. Loucks, S. 
J. Lippard, and A. Jasanoff, “Sensing Intracellular Calcium 
Ions using a Manganese-based MRI Contrast Agent,” Nat. 
Commun. 10, 897, (2019).

H. V. Nguyen, A. Detappe, N. M. Gallagher, H. Zhang, P. 
Harvey, C. Yan, C. Mathieu, M. R. Golder, Y. Jiang, M. F. 
Ottaviani, A. Jasanoff, A. Rajca, I. Ghobrial, P. P. Ghorogh-
chian, and J. A. Johnson, “Triply Loaded Nitroxide Brush-
Arm Star Polymers Enable Metal-free Millimetric Tumor 
Detection by Magnetic Resonance Imaging,” ACS Nano 
12, 11343-11354, (2018).

F. Sigmund, C. Massner, P. Erdmann, A. Stelzl, H. Rolbieski,  
M. Desai, S. Bricault, T. P. Worner, J. Snijder, A. Geerlof,  
H. Fuchs, M. Hrabe de Angelis, A. J. R. Heck, A. Jasanoff,  
V. Ntziachristos, J. Plitzko, and G. G. Westmeyer, (2018) 
“Bacterial Encapsulins as Orthogonal Compartments 
for Mammalian Cell Engineering,” Nat Commun 9, (1990).

S. Okada, B. B. Bartelle, N. Li, V. Breton-Provencher, J. 
J.  Lee, E. Rodriguez, J. Melican, M. Sur, and A. Jasanoff, 
“Calcium-dependent Molecular fMRI using a Magnetic 
Nanosensor,” Nat Nanotechnol 13, 473-477, (2018).

S. Ghosh, P. Harvey, J. C. Simon, and A. Jasanoff, “Probing 
the Brain with Molecular fMRI,” Curr Opin Neurobiol 50, 
201-210, (2018).

H. V. Nguyen, Q. Chen, J. T. Paletta, P. Harvey, Y. Jiang, H. 
Zhang, M. D. Boska, M. F. Ottaviani, A. Jasanoff, A. Rajca, 
and J. A. Johnson, “Nitroxide-based Macromolecular 
Contrast Agents with Unprecedented Transverse Relax-
ivity and Stability for Magnetic Resonance Imaging of 
Tumors,” ACS Cent Sci 3, 800-811, (2017).

H. Wei, O. T. Bruns, M. G. Kaul, E. C. Hansen, M. Barch, 
A. Wisniowska, O. Chen, Y. Chen, N. Li, S. Okada, J. M. 
Cordero, M. Heine, M., Farrar, C. T., Montana, D. M., Adam, 
G., Ittrich, H., Jasanoff, A., Nielsen, P., and M. G. Bawendi, 
“Exceedingly Small Iron Oxide Nanoparticles as Positive 
MRI Contrast Agents,” Proc Natl Acad Sci USA 114, 2325-
2330, (2017).

J. M. Zhuo, H. A. Tseng, M. Desai, M. E. Bucklin, A. I.  
Mohammed, N. T. Robinson, E. S. Boyden, L. M. Rangel, 
A. P. Jasanoff, H. J. Gritton, and X. Han, “Young Adult Born 
Neurons Enhance Hippocampal-dependent Performance 
via Influences on Bilateral Networks,” Elife 5, (2016).

M. Desai, A. L. Slusarczyk, A. Chapin, M. Barch, and A. 
Jasanoff, “Molecular Imaging with Engineered Physiol-
ogy,” Nat. Commun. 7, 13607, (2016).
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Jeehwan Kim
Class ’47 Career Development Associate Professor
Department of Mechanical Engineering
Department of Materials Science & Engineering

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
Hyunseok Kim, MechE
Sungkyu Kim, MechE
Yeongin Kim, MechE
Lingping Kong, MechE
Wei Kong, MechE
Hyunseong Kum, MechE
Peng Lin, MechE
Jaewoo Shim, MechE
Hanwool Yeon, MechE

GRADUATE STUDENTS
Chanyeol Choi, EECS
Yunjo Kim, MechE
Sangho Lee, MechE
Yunpeng Liu, MechE
Kuangye Lu, MechE
Kuan Qiao, MechE
Scott Tan, MechE

UNDERGRADUATE STUDENTS
Samer Awale, MechE
Annie Bryan, CSE
Jonah Darnel, EECS
Liam Green, EECS
Junyi Michelle He, EECS
Beomseok Kang, Sungkyunkwan University
Jaeyong Lee, Yeonsei University
Jaekang Song, Yonsei University

SUPPORT STAFF
Emilie Heilig, Administrative Assistant

SELECTED PUBLICATIONS
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, 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

MEMS Energy harvesting, Plasmonic Solar Absorbers, Piezoelectric MEMS, 
AI for Design.
Rm. 1-306 | 617-452-2472 | sangkim @ mit . edu

GRADUATE STUDENTS
Haluk Akay, MechE
Zi-Xun Jia, MechE
Ruize Xu, MechE

VISITING RESEARCH STAFF
Sang-Min Yoon, Kookmin University

SUPPORT STAFF
Tony Pulsone, Administrative Assistant

SELECTED PUBLICATIONS
H. Akay, R. Xu, D. Han, T. Teo, and S.-G. Kim, “Energy 
Harvesting Combat Boot for Satellite Positioning,” Micro-
machines, 9(5), 244, 2018.

R. Xu, H. Akay, and S.-G. Kim, “Micro Buckled Beam Based 
Ultra-low Frequency Vibration Energy Harvester,” Hilton 
Head 2018, Hilton Head Island, SC, 2018.

S.-G. Kim, S. M. Yoon, M. Yang, J. Choi, H. Akay, and E. 
Burnell, “AI for Design: Virtual Design Assistance,” CIRP 
Annals - Manufacturing Technology, vol. 68.1, 2019.
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Lionel C. Kimerling
Thomas Lord Professor of Materials Science & Engineering 
Department of Materials Science & Engineering
MIT Microphotonics Center

Semiconductor materials: growth, perfection and materials physics; monolithic silicon 
microphotonics: devices, processing, and functionality; silicon solar photovoltaics: light 
trapping, multi-junction cells on Ge-on-Si platform, solar-thermal spectral splitting for 
high exigency; mid-IR materials and platform integration: chalcogenide glasses, PbTe, 
integration on Si. 
Rm. 13-4118 | 617-253-5383 | lckim @ mit . edu

POSTDOCTORAL ASSOCIATES
Erik Verlage, MRL
Ruitao Wen, MRL

GRADUATE STUDENTS
Derek Kita, DMSE
Danhao Ma, DMSE
Eveline Postelnicu, DMSE
Peter Su, DMSE

VISITORS
Kazumi Wada, University of Tokyo

RESEARCH STAFF
Julie Diop, AIM Photonics Academy Program Manager
Kevin McComber, Assistant Director, AIM Photonics 
Academy
Sajan Saini, Education Director, AIM Photonics Academy

SUPPORT STAFF
Cory W. James, Senior Administrative Assistant

SELECTED PUBLICATIONS
M. Glick, L. C. Kimerling, and R. C. Pfahl, “A Roadmap 
for Integrated Photonics,” Optics and Photonics, 29 (3), 
36-41, 2018.

Y. Guo, J. Wang, Z. Han, K. Wada, L.C. Kimerling, A. M.  
Agarwal, and L. Zhang, “Power-efficient Generation of 
Two-octave mid-IR Frequency Combs in a Germanium 
Microresonator,” Nanophotonics, 7(8), 1461-1467, 2018.

L. He, Y. Guo, Z. Han, K. Wada, J. Michel, A. M. Agarwal, 
L. C. Kimerling and L. Zhang, “Broadband Athermal 
Waveguides and Resonators for Datacom and Telecom 
Applications,” Photonics Research, 6(11), 987-990, 2018.

T. W. Kim, B. R. Albert, L. C. Kimerling, and J. Michel,  
“InGaP Solar Cell on Ge-on-Si Virtual Substrate for Novel 
Solar Power Conversion,” J. of Applied Physics, 123(8), 
085111, 2018.

C. Monmeyran, I. F. Crowe, R. M. Gwilliam, C. Heidelberger,  
E. Napolitani, D. Pastor, and L. C. Kimerling, “Improved 
Retention of Phosphorus Donors in Germanium using a 
non-Amorphizing Fluorine co-Implantation Technique,” 
J. of Applied Physics, 123(16), 161524, 2018.

L. Hongtao, L. Zhengqian, T. Gu, L. C. Kimerling, K. Wada, 
A. Agarwal, and J. Hu, “Mid-infrared Integrated Photonics 
on Silicon: a Perspective,” Nanophotonics,  7(2), 393–420, 
2018. 

D. Pastor, H. H. Gandhi, C. P. Monmeyran, A. J. Akey, R. 
Milazzo, Y. Cai, L. C. Kimerling, et. al., “High Level Active 
n+ Doping of Strained Germanium through co-Implanta-
tion and Nanosecond Pulsed Laser Melting,” J. of Applied 
Physics, 123(16), 165101, 2018.

R. Singh, D. Ma, L. C. Kimerling, A. Agarwal, and B. W. 
Anthony, “Chemical Characterization of Aerosol Particles 
using On-chip Photonic Cavity Enhanced Spectroscopy,” 
ACS Sensors, arXiv:1806.06669, 2018.

R. Singh, P. Su, L. C. Kimerling, A. Agarwal, and B. W. 
Anthony, “Towards On-chip mid-Infrared Photonic Aero-
sol Spectroscopy,” Appl. Phys. Lett., 113, 231107, 2018.

J. Wang, Y.Guo, H. Liu, L. C. Kimerling, J. Michel, A. Agar-
wal, G. Li, and L. Zhang, “Robust Cavity Soliton Formation 
with Hybrid Dispersion,” Photonics Research, 6, 647, 2018.
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Jing Kong
Professor
Department of Electrical Engineering & Computer Science 

Two-dimensional materials, chemical vapor deposition synthesis, functional 
nanomaterials.
Rm. 13-3065 | 617-324-4068 | jingkong @ mit . edu

POSTDOCTORAL ASSOCIATES
Minghui (Hill) Chiu, RLE 
Xiaochuan Dai, RLE
Yunfan Guo, RLE
Qingqing Ji, RLE 
Xiang Ji, RLE 
WeiSun Leong, RLE
Nannan Mao, RLE
JiHoon Park, RLE 
Mahdi Tavakoli, RLE
Jiayuan Zhao, RLE
Jiangtao Wang, RLE

GRADUATE STUDENTS
Marek Hempel, EECS
Luiz Gustavo Pimenta Martins, Physics
Pin-chun Shen, EECS
Cong Su, NSE
Haozhe Wang, EECS

VISITORS
Huayan Si, ShiJiaZhuang Tiedao University, China
Qingwen Li, Suzhou Institute of Nanotech and Nano-
bionics, China
Weihua Mu, Wenzhou Institute of Biomaterials and 
Bioengineering, China
Mengxing Sun, Tsinghua University

SUPPORT STAFF
Arlene Wint, Administrative Assistant

SELECTED PUBLICATIONS
Y. Guo, P. C. Shen, C. Su, A. Y. Lu, M. Hempel, Y. Han, Q. Ji, 
Y. Lin, E. Shi, E. McVay, L. Dou, D. A Muller, T. Palacios, 
J. Li, X. Ling, and J. Kong, “Additive Manufacturing of 
Patterned 2D Semiconductor through Recyclable Masked 
Growth,” PNAS, 116, 3437-3442, 2019.

W. S. Leong, H. Wang, J. Yeo, F. J. Martin-Martinez, A. 
Zubair, P.-C. Shen, Y. Mao, T. Palacios, M. J. Buehler, J.-Y. 
Hong, and J. Kong,” Paraffin-enabled Graphene Transfer,” 
Nature Communications, 10, 867, 2019.

M. M. Tavakoli, P. Yadav, D. Prochowicz, M. Sponseller, A. 
Osherov, V. Bulović, and J. Kong, “Controllable Perovskite 
Crystallization via Antisolvent Technique using Chloride 
Additives for Highly Efficient Planar Perovskite Solar 
Cells,” Advanced Energy Materials, 1803587, 2019.

W. S. Leong, Q. Ji, N. Mao, Y. Han, H. Wang, A. J. Goodman, 
A. Vignon, C. Su, Y. Guo, P.-C. Shen, Z. Gao, D. A. Muller, W. 
A. Tisdale, and J. Kong, “Synthetic Lateral Metal-semicon-
ductor Heterostructures of Transition Metal Disulfides,” 
J. of the American Chemical Society, 140, 12354-12358, 2018.

Z. Gao, Q. Ji, P.-C. Shen, Y. Han, W. S. Leong, N. Mao, L. 
Zhou, C. Su, J. Niu, X. Ji, M. M. Goulamaly, D. A. Muller, 
Y. Li, and J.Kong, “In Situ-generated Volatile Precursor 
for CVD Growth of a Semimetallic 2D Dichalcogenide,” 
ACS applied materials & interfaces, 10, 34401-34408, 2018.

P.-C. Shen, Y. Lin, H. Wang, J.-H. Park, W. S. Leong, A.-Y. Lu, 
T. Palacios, and J. Kong, “CVD Technology for 2-D Materi-
als,” IEEE Transactions on Electron Devices, 99, 1-13, 2018.

H. Wang, W. S. Leong, F. Hu, L. Ju, C. Su, Y. Guo, J. Li, M. Li, 
A. Hu, and J. Kong, “Low-temperature Copper Bonding 
Strategy with Graphene Interlayer,” ACS Nano, doi: 10.1021/
acsnano.7b07739, 2018.

A. Giwa, S. M. Jung, M. Ahmed, W. Fang, J. Kong, and S. 
W. Hasan, “Selectivity of Nanoporous MnO2 and TiO2 
Membranes for Residual Contaminants in Treated Waste-
water,” Chemical Engineering Technology, doi: 10.1002/
ceat.201700376, 2018. 

A. Kudo, S. M. Jung, M. S. Strano, J. Kong, and B. L. Wardle, 
“Catalytic Synthesis of Few-layer Graphene on Titania 
Nanowires,” Nanoscale, doi: 10.1039/C7NR05853E, 2018.

Q. Xie, M. A. Alibakhshi, S. Jiao, Z. Xu, M. Hempel, J. 
Kong, H. Gyu Park, and C. Duan, “Fast Water Transport 
in Graphene Nanofluidic Channels,” Nature Nanotech-
nology, doi: 10.1038/s41565-017-0031-9, 2018.

B. J. Modtland, E. Navarro-Moratalla, X. Ji, M. Baldo, 
and J. Kong, “Monolayer Tungsten Disulfide (WS2) via 
Chlorine-Driven Chemical Vapor Transport,” Small, doi: 
10.1002/smll.201701232, 2017.

S. M. Jung, J. Qi, D. Oh, A. Belcher, and J. Kong, “M13 
Virus Aerogels as a Scaffold for Functional Inorganic 
Materials,” Advanced Functional Materials, doi:10.1002/
adfm.201603203, 2017.
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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

GRADUATE STUDENTS
Alan Casallas, EECS
Daibo Chen, EECS
Mingye Gu, EECS
Jinchi Han, EECS
Rakesh Kumar, EECS
Apoorva Murarka, EECS
Mark Yang, EECS

UNDERGRADUATE STUDENTS
Benjamin Cary, EECS
Daniel Sheen, EECS

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

SELECTED PUBLICATIONS
N. M. Monroe and J. H. Lang, “Broadband Large-scale 
Acoustic Energy Harvesting via Synthesized Electrical 
Load - Part I: Harvester Design and Model,” Smart Materi-
als and Structures, also https://doi.org/10.1088/1361-665X/
ab114a, 2019. 

N. M. Monroe and J. H. Lang, “Broadband Large-scale 
Acoustic Energy Harvesting via Synthesized Electrical 
Load - Part II: Electrical Load,” Smart Materials and Struc-
tures, also https://doi.org/10.1088/1361-665X/ab1158, 2019. 

A. Oliva and J. H. Lang, “General Analysis of Fibonacci 
Charge Pump SSL Output Characteristics with Parasitic 
Capacitances,” IEEE Transactions on Power Electronics, 
also doi: 10.1109/TPEL.2019.2900468, 2019.

V. Bulovic, W. Chang, J. H. Lang, A. Murarka, and A. I. 
Wang, “Tunable Light Emitting Devices and Applications 
Thereof,” US Patent 10,256,596, Apr. 9, 2019.

S. Zhao, U. Radhakrishna, S. Hanly, J. Ma, J. H. Lang, and 
D. Buss, “Co-optimization of a Piezoelectric Energy Har-
vesting System for Broadband Operation,” Proc. Power 
MEMS 2018, Daytona Beach, FL, Dec. 4-7, 2018.

Y. Yang, U. Radhakrishna, D. Ward, A. P. Chandrakasan, 
and J. H. Lang, “A Silicon MEMS EM Vibration Energy 
Harvester,” Proc. Power MEMS 2018, Daytona Beach, FL, 
Dec. 4-7, 2018.

X. Wang, H. Wang, and J. H. Lang, “Simulation and Mod-
elling of a Spatially-efficient 3D Wireless Power Transfer 
System for Multi-user Charging,” Proc. Power MEMS 2018, 
Daytona Beach, FL, Dec. 4-7, 2018.

J. Y. Yoon, J. H. Lang, and D. L. Trumper, “Fine-tooth Iron-
core Linear Synchronous Motor for Low Acoustic Noise 
Applications,” IEEE Transactions on Industrial Electronics, 
65, 9895-9904, also doi:10.1109/TIE.2018.2835416, Dec. 2018.

M. G. Angle, J. H. Lang, J. L. Kirtley, Jr., S. Kim, and D. 
Otten, “Modeling of Surface Permanent Magnet Motors 
with Cogging and Saturation Effects Included,” IEEE 
Transactions on Energy Conversion, 33, 1604-1613, also 
doi: 10.1109/TEC.2018.2849926, Dec. 2018.

S. Cvijic, M. Ilic, E. Allen, and J. H. Lang, “Using Extended 
AC Optimal Power Flow for Effective Decision Making,” 
Proc. IEEE PES Integrated Smart Grid Technologies Europe 
Conference, Sarajevo, Bosnia & Herzegovina, Oct. 21-25, 
2018.

A. Dowdle, D. K. Hall, J. H. Lang, and E. Greitzer, “Electric 
Propulsion Architecture Assessment via Signomial Pro-
gramming,” Proc. AIAA/IEEE Electric Aircraft Technolo-
gies Symposium, Cincinnati, OH, Jul. 12-13, 2018.

V. Bulovic, J. H. Lang, H. S. Lee, T. M. Swager, T. L. Andrew, 
M. E. D’Asaro, P. Deotare, A. Murarka, F. Niroui, E. Sletten, 
and A. I. J. Wang, “Electromechanical Device,” US Patent 
9991076, Jun. 5, 2018.

U. Radhakrishna, P. Riehl, N. Desai, P. Nadeau, Y. Yang, A. 
Shin, J. H. Lang, and A. P. Chandrakasan, “A Low-power 
Integrated Power Converter for an Electromagnetic 
Vibration Energy Harvester with 150-mV-AC Cold Startup, 
Frequency Tuning, and 50-Hz AC-to-DC Conversion,” 
Proc. Custom Integrated Circuits Conference, San Diego, 
CA, also doi: 10.1109/CICC.2018.8357079, Apr. 8-11, 2018.

A. Shin, U. Radhakrishna, Q. Zhang, L. Gu, P. Riehl, A. P. 
Chandrakasan, and J. H. Lang, “A MEMS Magnetic-based 
Vibration Energy Harvester,” Proc. Power MEMS 2017, 
Kanazawa, Japan, 2017, also in J. of Physics: Conference 
Series, 1052, 012082, 2018, also http://iopscience.iop.org/
article/10.1088/1742-6596/1052/1/012082/pdf, Nov. 14-17, 
2018.
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Hae-Seung Lee
ATSC Professor of Electrical Engineering & Computer Science 
Director of Center for Integrated Circuits and Systems 
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
Sungwon Chung, EECS

GRADUATE STUDENTS
Marie Feng, EECS
Taehoon Jeong, EECS
Harneet Singh Khurana, EECS
Rishabh Mittal, EECS
Vipasha Mittal, EECS
Xi Yang, EECS 

SUPPORT STAFF
Elizabeth Kubicki, Administrative Assistant

SELECTED PUBLICATIONS
S. Chung, P. Srivastava, X. Yang, T. Palacios, and H.-S. Lee, 
“Digital Post-correction on Dynamic Nonlinearity in 
GaN HEMT Track-and-Hold Sampling Circuits,” 2017 IEEE 
Compound Semiconductor Integrated Circuit Symposium, 
Miami, FL, Oct. 22-25, 2017.

J. Seo, S. Pietrangelo, C. G. Sodini, and H.-S. Lee, “Motion 
Tolerant Unfocused Imaging of Physiological Waveforms 
for Blood Pressure Waveform Estimation using Ultra-
sound,” IEEE Transactions on Ultrasonics, Ferroelectrics, 
and Frequency Control, vol. 65, pp. 776-779, May 2018.

X. Yang and H.-S. Lee, “Design of a 6th-order Continu-
ous-time Bandpass Delta-sigma Modulator with 250 
MHz IF, 25 MHz Bandwidth, and over 75 dB SNDR,” 2018 
IEEE International Symposium on Circuits and Systems 
(ISCAS), Florence, Italy, May 2018.

H. S. Khurana, A. P. Chandrakasan, and H.-S. Lee, “Recode 
then LSB-first SAR ADC for Reducing Energy and Bit-cy-
cles,” 2018 IEEE International Symposium on Circuits and 
Systems (ISCAS), Florence, Italy, May 2018.

S. Chung, P. Srivastava, X. Yang, T.Palacios, and H.-S. Lee, 
“Digital Post-correction of Nonlinearity with Memory 
Effects in GaN HEMT Track-and-Hold Circuits for 
High-performance ADCs,” Workshop on Digital Pre-Dis-
tortion and Post-Correction from DC to mmWave for 
Wireline and Optical Communications, 2018 IEEE Radio 
Frequency Integrated Circuits Symposium (RFIC), Phila-
delphia, PA, Jun. 2018.

S. Orguc, H. S. Khurana, K. M. Stankovic, H.-S. Lee, and A. 
P. Chandrakasan, “EMG-based Real-time Facial Gesture 
Recognition for Stress Monitoring,” 2018 40th Annual 
International Conference of the IEEE Engineering in Medi-
cine and Biology Society (EMBC), pp. 2651 – 2654, Honolulu, 
HI, Jun. 2018.

J. Seo, C. G. Sodini, and H.-S. Lee, “Monitoring of Pulse 
Pressure and Arterial Pressure Waveform Changes 
during the Valsalva Maneuver by a Portable Ultrasound 
System” 2018 40th Annual International Conference of the 
IEEE Engineering in Medicine and Biology Society (EMBC), 
pp. 3817- 3820, Honolulu, HI, Jun. 2018.

S. Orguc, H. S. Khurana, K. M. Stankovic, H.-S. Lee, and 
A. P. Chandrakasan, “A Wavelet-based, Real-time Facial 
Gesture Recognition System using EMG,” [invited], IEEE 
Life Sciences Conference (LSC), Oct. 2018.

H. Wang, J. Yang, H.-S. Lee, and S. Han, “Learning to Design 
Circuits,” NeurIPS, Montreal, Canada, Dec. 2018.

S. Ida and H.-S. Lee, “Pseudo Resistance Circuit and Charge 
Detection Circuit,” U.S. Patent 10,187,041, Jan. 22, 2019.
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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

POSTDOCTORAL ASSOCIATES
Georgios (Yorgos) Katsikis, KI
Scott Knudsen, BE
Teemu Miettinen, KI
Peter Winter, KI
Ye Zhang, KI

GRADUATE STUDENTS
Bashar Hamza, EECS
Joon Ho Kang, Physics
Alex Miller, HST
Max Stockslager, MechE
Weida (Richard) Wu, BE

UNDERGRADUATE STUDENTS
Laura Bilal, BE
Kelsey DeGouveia, BE

RESEARCH SPECIALIST
Kris Payer, MTL

SUPPORT STAFF
Mariann Murray, Administrative Assistant

SELECTED PUBLICATIONS
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.

M. M. Stevens, C. L. Maire, N. Chou, M. A. Murakami, D. S. 
Knoff, Y. Kikuchi, R. J. Kimmerling, H. W. Liu, S. Haidar, N. 
L. Calistri, N. Cermak, S. Olcum, N. A. Cordero, A. Idbaih, 
P. Y. Wen,  D. M. Weinstock, K. L. Ligon, and S. R. Manalis, 
“Drug Sensitivity of Single Cancer Cells is Predicted by 
Changes in Mass Accumulation Rate,” Nature Biotech-
nology, 34(11): 1161-+, 2016.

R. J. Kimmerling, G. L. Szeto, J. W. Li, A. S. Genshaft, S. W. 
Kazer, K. R. Payer, J. D. Borrajo, P. C. Blainey, J. D. Irvine, 
A. K. Shalek, and S. R. Manalis, “A Microfluidic Platform 
Enabling Single-cell RNA-seq of Multigenerational Lin-
eages,” Nature Communications, 7, 2016.

A. M. Hosios, V. C. Hecht, L. V. Danai, M. O. Johnson, J. 
C. Rathmell, M. L. Steinhauser, S. R. Manalis, and M. 
G. Vander Heiden, “Amino Acids Rather than Glucose 
Account for the Majority of Cell Mass in Proliferating 
Mammalian Cells,” Developmental Cell, 36(5): 540-9, 2016.

V. C. Hecht, L. B. Sullivan, R. J. Kimmerling, D. H. Kim, A. 
M. Hosios, M. A. Stockslager, M. M. Stevens, J. H. Kang, 
D. Wirtz, M. G. Vander Heiden, and S. R. Manalis, “Bio-
physical Changes Reduce Energetic Demand in Growth 
Factor-deprived Lymphocytes,” J. of Cell Biology, 212(4): 
439-47, 2016.

N. Cermak, S. Olcum, F. F. Delgado, S. C. Wasserman, K. 
R. Payer, M. A. Murakami, S. M. Knudsen, R. J. Kimmer-
ling, M. M. Stevens, Y. Kikuchi, A. Sandikci, M. Ogawa, V. 
Agache, F. Baleras, D. M. Weinstock, and S. R. Manalis, 
“High-throughput Measurement of Single-cell Growth 
Rates using Serial Microfluidic Mass Sensor Arrays,” 
Nature Biotechnology, 34(10): 1052-9, 2016.
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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
Peter Satterthwaite , EECS 
Spencer (Weikun) Zhu, ChemE

SUPPORT STAFF
Catherine Bourgeois, Administrative Assistant

SELECTED PUBLICATIONS
T. W. Jones, A. Osherov, M. Alsari, M. Sponseller, B. C. Duck, 
Y. Jung, F. Niroui, R. Brenes, C. Stan, Y. Li, M. Abdi-Jalebi, 
N. Tamura, J. E. Macdonald, M. Burghammer, R. Friend, V. 
Bulovic, A. Walsh, G. J. Wilson, S. Lilliui, and S. D. Stranks, 
“Lattice Strain Causes Non-radiative Losses in Halide 
Perovskites,” Energy Environ. Sci., vol. 12, pp. 596-606, 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.  



160 Faculty Profiles MTL ANNUAL RESEARCH REPORT 2019

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 and 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
Xu Zhang, MTL
Yuhao Zhang, MTL

GRADUATE STUDENTS
Nadim Chowdhury, EECS
Marek Hempel, EECS
Yuxuan Lin, EECS
Charles Mackin, EECS
Elaine McVay, EECS
Ayrton Munoz, EECS
Joshua Perozek, EECS
Pao-Chuan Shih, EECS
Qingyun Xie, EECS
Mantian Xue, EECS
Luo (Alyssa) Yiyue, EECS, CSAIL
Mengyang Yuan, EECS
Ahmad Zubair, EECS

UNDERGRADUATE STUDENTS
Ryan Catalano, EECS, UROP
Lokhin Cheng, EECS, SuperUROP
Jaeyoung Jung, EECS, UROP
Kevin Limanta, Physics, UROP
Jacob Pritzker, EECS, UROP
Jeremy Sogo, EECS, UROP
Ertem Tas, EECS, UROP
Mark Theng, EECS, UROP
Xingyu Zou, EECS, SuperUROP

VISITORS
Yuanchen Chu, Purdue University
Juan Ferrero Hernaz, Universidad Politécnica de 
Madrid
Jori Lemettinen, Aalto University School 
Shang-Chun Lu, Purdue University 
Yilin Sun, Tsinghua University
Marisa Lopez Vallejo, Universidad Politécnica de 
Madrid
Kohei Yoshizawa, DOWA
Hengyu Wang, Zhejiang University

SUPPORT STAFF
Joseph Baylon, Administrative Assistant

SELECTED PUBLICATIONS
H. Okumura, Y. Kato, T. Oshima, and T. Palacios, “Demon-
stration of Lateral Field-effect Transistors using Sn-doped 
β-(AlGa) 2O 3 (010),” Jap. J. of Applied Physics, vol. 58, SB, 
pp. SBBD12, 2019. 

X. Zhang, J. Grajal, J. L. Vazquez-Roy, U. Radhakrishna, 
X. Wang, W. Chern, L. Zhou, Y. Lin, P.-C. Shen, X. Ji, X. 
Ling, A. Zubair, Y. Zhang, H. Wang, M. Dubey, J. Kong, M. 
Dresselhaus, and T. Palacios, “Two-dimensional MoS2-en-
abled Flexible Rectenna for Wi-Fi-band Wireless Energy 
Harvesting,” Nature, vol. 566, pp. 7744, 2019. 

Q. Ma, C. H. Lui, J. C. W. Song, Y. Lin, J. F. Kong, Y. Cao, T. 
H. Dinh, N. L. Nair, W. Fang, K. Watanabe, T. Taniguchi, 
S.-Y. Xu, J. Kong, T. Palacios, N. Gedik, N. M. Gabor, and P. 
Jarillo-Herrero, “Giant Intrinsic Photoresponse in Pristine 
Graphene,” Nat. Nanotechn., vol. 14, pp. 145, 2019.

W.S Leong, H. Wang, J. Yeo, F. J. Martin-Martinez, A. 
Zubair, P.-C. Shen, Y. Mao, T. Palacios, M. J. Buehler, J.-Y. 
Hong, and J. Kong,“Paraffin-enabled Graphene Transfer,” 
Nature Communications, vol. 10, pp. 867, 2019.

Y. Guo, T. Palacios, J. Li, X. Ling, J. Kong, et. al., “Additive 
Manufacturing of Patterned 2D Semiconductor through 
Recyclable Masked Growth,” National Academy of Sci-
ences, vol. 116, 9, pp. 3437-3442, 2019. 

P. C. Shen, Y. Lin, H. Wang, J.-H. Park, W. S. Leong, A.-Y. 
Lu, T. Palacios, and J. Kong, “CVD Technology for 2-D 
Materials,” IEEE Trans. on Electron Devices., vol. 65, 10, 
pp. 4040-4052, 2018. 

Y. Zhang, M. Sun, J. Perozek, Z. Liu, A. Zubair, D. Piedra, 
N. Chowdhury, X. Gao, K. Shepard, T. Palacios, “Large-
area 1.2-kV GaN Vertical Power FinFETs with a Record 
Switching Figure of Merit,” IEEE EDL, 40, 1, pp. 75-78, 2019.

Y. Chu, S.-C. Lu, N. Chowdhury, M. Povolotskyi, G. Klimeck, 
M. Mohamed, and T. Palacios, “Superior Performance of 
5 nm Gate Length GaN MOSFET for Digital Logic Appli-
cations,” IEEE EDL, 2019. 

A. Nourbakhsh, L. Yu, Y. Lin, M. Hempel, R.-J. Shiue, D. 
Englund, and T. Palacios, “Heterogeneous Integration 
of 2D Materials and Devices on a Si Platform,” Beyond-
CMOS Technologies for Next Generation Computer Design 
(Springer), pp. 43, 2019. 

J. Lemettinen, H. Okumura, T. Palacios, and S. Suihkonen, 
“N-polar AlN Buffer Growth by Metal–organic Vapor 
Phase Epitaxy for Transistor Applications,” Applied Phys-
ics Express, vol. 11, 10, pp. 101002-1 through 101002-4, 2018. 
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Negar Reiskarimian
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

VISITORS
Hongji Huang, Nanjing University of Posts and  
Telecommunications

SUPPORT STAFF
Jami L. Mitchell, Administrative Assistant

SELECTED PUBLICATIONS
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.

A. Nagulu, N. Reiskarimian, T. Dinc and H. Krishnaswamy, 
“Spatio-Temporal Conductivity Modulation: A Pathway 
Towards CMOS Compatible, Low Loss, Magnetic-Free 
Non-Reciprocity,” in META’19, Jul. 2019.

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

N. Reiskarimian, T. Dinc, J. Zhou, T. Chen, M. Baraani Das-
tjerdi, J. Diakonikolas, G. Zussman, and H. Krishnaswamy, 
“A One-Way Ramp to a Two-Way Highway: Integrated 
Magnetic-Free Non-Reciprocal Antenna Interfaces for 
Full Duplex Wireless,” in IEEE Microwave Magazine, 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,” IEEE International Solid-State Circuits 
Conference (ISSCC), Feb. 2019.

N. Reiskarimian, T. Dinc, A. Nagulu and H. Krishnaswamy, 
“Integrated Conductivity-Modulation-Based RF Magnet-
ic-Free Non-Reciprocal Components: Recent Results and 
Benchmarking,” IEEE Antennas and Wireless Propagation 
Letters (AWPL), vol. 17, no. 11, pp. 1978-1982, Nov. 2018.

N. Reiskarimian, M. Baraani Dastjerdi, J. Zhou and H. 
Krishnaswamy, “Analysis and Design of Commuta-
tion-Based Circulator-Receivers for Integrated Full-Du-
plex Wireless,” IEEE Journal of Solid State Circuits (JSSC), 
vol. 53, no. 8, pp. 2190-2201, Aug. 2018.

M. Baraani Dastjerdi, T. Chen, N. Reiskarimian, G. Zuss-
man and H. Krishnaswamy, “Self-Interference Cancel-
lation via Beamforming in an Integrated Full Duplex 
Circulator-Receiver Phased Array,” in IEEE International 
Conference on Signal Processing and Communications 
(SPCOM 2018), Jul. 2018.

M. Baraani Dastjerdi, N. Reiskarimian, T. Chen, G. Zuss-
man and H. Krishnaswamy, “Full Duplex Phased-Array 
Receiver Employing Self-Interference Cancellation via 
Beamforming,” in 2018 IEEE Radio Frequency Integrated 
Circuits Symposium (RFIC), Jun. 2018.

mailto:negarr@mit.edu
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Jennifer L. M. Rupp
Professor of Electrochemical Materials at the Department of 
Materials Science and Engineering 
Department of Electrical Engineering and Computer Science

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

POSTDOCTORAL ASSOCIATES
Moran Balaish, DMSE
Juan Carlos Gonzalez Rosillo, DMSE
Zachary Hood, DMSE
Kunjoong Kim, DMSE
Haemin Paik, DMSE
Katarzyna Sokol, DMSE

GRADUATE STUDENTS
Thomas Defferriere, DMSE
Willis O’Leary, DMSE
Sara Catherine Sand, DMSE
Philipp Simons, DMSE
Yuntong Zhu, DMSE

VISITORS
Wonseok Chang, MRL
Lincoln Miara, DMSE
Hyun Suk, DMSE
Masaki Wadaguchi, MRL
Eric Wang

VISITING STUDENTS
Lorenz Olbrich
Andrea Pertoldi
Steven Schenk
Eva Sediva, Swiss Federal Institue of Technology

SELECTED PUBLICATIONS 
N. S. Yüzbasi, A. M. Kierzkowska, Q. Imtiaz, P. M. Abdala, 
A. Kurlov, J. L. M. Rupp, and C. R. Müller, “ZrO2-supported 
Fe2O3 for Chemical-Looping-Based Hydrogen Produc-
tion: Effect of pH on its Structure and Performance as 
Probed by X-ray Absorption Spectroscopy and Electrical 
Conductivity Measurements,” J. Phys. Chem., C, 120, pp. 
18977-18985, 2016.

S. Schweiger, R. Pfenninger, W. J. Bowman, U. Aschauer, 
and J. L. M. Rupp, “Designing Strained Interface Hetero-
structures for Memristive Devices,” Advanced Materials, 
2017. 

A. H. Bork, E. Povoden-Karadeniz, and J. L. M. Rupp, 
“Modeling Thermochemical Solar-to-Fuel Conversion: 
CALPHAD for Thermodynamic Assessment Studies of 
Perovskites, Exemplified for, La,Sr.MnO3,” Adv. Energy 
Mater., 7, 2017. 

R. Schmitt, J. Spring, R. Korobko, and J. L. M. Rupp, “Design 
of Oxygen Vacancy Configuration for Memristive Sys-
tems” ACS Nano, 11, 9, pp. 8881-8891, 2017.  

M. Ignatowich, A. H. Bork, T. C. Davenport, J. L. M. Rupp, C. 
K. Yang, Y. Yamazaki, and S. M. Haile, “Impact of Enhanced 
Oxide Reducibility on Rates of Solar-driven Thermo-
chemical Fuel Production,” MRS Communication, 7, pp. 
873-878, 2017. 

J. Van den Broek, J. L. M. Rupp, and S. Afyon, “Boosting 
the Electrochemical Performance of Li-garnet based 
All-Solid-State Li-ion Batteries with Li4Ti5O12 Electrode: 
Routes to Cheap and Large Scale Ceramic Processing,” J. 
of Electroceramics, 38, 2-4, pp. 182-188, 2017. 

J. L. M. Rupp, D. Rettenwander, J. Kilner, and M. Doeff, 
“Editorial for the JECR Special Issue on All Solid-state 
Batteries,” J. of Electroceramics, 38, 2-4, pp. 125-127, 2017. 

J. L. M. Rupp, I. Valov, and D. Ielmini “Editorial for the 
JECR Special Issue on Resistive Switching: Oxide Mate-
rials, Mechanisms, and Devices,” J. of Electroceramics, 
38, 1-4, 1-3, 2017. 

E. Gilardi, E. Fabbri, L. Bi, J. L. M. Rupp, T. Lippert, D. 
Pergolesi, and E. Traversa, “Effect of Dopant – Host Ionic 
Radii Mismatch on Acceptor Doped Barium Zirconate 
Microstructure and Proton Conductivity,” J. of Physical 
Chemistry, C, 121, 18, 9786-9747, 2017.

Y. Shi, I. Garbayo, P. Muralt, and J. L. M. Rupp, “Micro-
solid State Energy Conversion Membranes: Influence of 
Doping and Strain on Oxygen Ionic Transport and Near 
Order for Electrolytes,” J. of Materials Chemistry, A, 5, pp. 
3900-3908, 2017. 

M. Kubicek, A. H. Bork, and J. L. M. Rupp, “Perovskite 
Oxides – A Review on a Versatile Material Class for Solar-
to-Fuel Conversion Processes,” J. of Materials Chemistry, 
A, 5, pp. 11983-12000, 2017. 

M. Rawlence, A. N. Filippin, A. Wäckerlin, T.-Y. Ling, E. 
Cuervo-Reyes, A. Remhof, C. Battaglia, J. L. M. Rupp, 
and S. Buecheler, “The Effect of Gallium Substitution 
on Lithium Ion Conductivity and Phase Evolution in 
Sputtered Li7-3xGaxLa3Zr2O12 Thin Films,” ACS Materials 
and Interfaces, 10, 16, pp. 13720-13728, 2018. 
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Michael P. Short
Class of 1942 Career Development Associate Professor 
Department of Nuclear Science & Engineering

Corrosion, fouling, radiation damage, picosecond ultrasonics, alloy develop-
ment for advanced reactors and clean energy systems.
Rm. 24-204 | 1-617-347-7763 | hereiam @ mit . edu

RESEARCH SCIENTISTS
Akshay Dave, NRL
Bren Philips, NSE

POSTDOCTORAL ASSOCIATES
Sara Ferry, NSE
Kangpyo So, NSE
Cigdem Toparli, NSE/DMSE

GRADUATE STUDENTS
Saleem Aldajani, NSE
Max Carlson, NSE
Rachel Connick, NSE
Benjamin Dacus, NSE
Cody Dennett, NSE
Charles Hirst, NSE
Miaomiao Jin, NSE
Lige Liu, NSE
Julie Logan, NSE
Samuel McAlpine, NSE
Sean Robertson, NSE
Mohammad Shahin, NSE
Weiyue Zhou, NSE
William Yu Ren Zhou, DMSE

UNDERGRADUATE STUDENT
Myles Stapelberg, NSE

SUPPORT STAFF
Rachel Batista, Administrative Assistant

SELECTED PUBLICATIONS
Jin, M., Cao, P., and Short, M. P., “Mechanisms of Grain 
Boundary Migration and Growth in Nanocrystalline 
Metals under Irradiation,” Scripta Mater., 163:66-70, 2019.

Dennett, C. A., Buller, D., Hattar, K., and Short, M. P., “Real-
time Thermomechanical Property Monitoring during 
Ion Beam Irradiation using in situ Transient Grating 
Spectroscopy,” NIMB, 440:126-138, 2019.

Zhou, W., Woller, K. B., Zheng, G., Stahle, P., and Short, M. P., 
“A Simultaneous Corrosion/Irradiation Facility for Test-
ing Molten Salt-facing Materials,” NIMB, 440:54-59, 2019.

Hofmann, F., Short, M. P., and Dennett, C. A., “Transient 
Grating Spectroscopy: An Ultrarapid, Nondestructive 
Materials Evaluation Technique,” MRS-B, 44:392-402, 2019.

Jin, M., Cao, P., Yip, S., and Short, M. P., “Radiation Damage 
Reduction by Grain-boundary Biased Defect Migration 
in Nanocrystalline Cu,” Acta Mater., 155:410-417, 2018.

Jin, M., Permann, C., and Short, M. P, “Breaking the Power 
Law: Multiscale Simulations of Self-ion Irradiated Tung-
sten,” J. Nucl. Mater., 504:33-40, 2018.

Dennett, C. A. and Short, M. P., “Thermal Diffusivity Deter-
mination using Heterodyne Phase Insensitive Transient 
Grating Spectroscopy,” J. Appl. Phys., 123:215109, 2018.

Jin, M., Cao, P., and Short, M. P., “Thermodynamic Mixing 
Energy and Heterogeneous Diffusion uncover the Mech-
anisms of Radiation Damage Reduction in Single-phase 
Ni-Fe alloys,” Acta Mater., 147:16-23, 2018.

Dumnernchanvanit, I., Mishra, V., Robertson, S., Zhang, 
N., Delmore, A., Mota, G., Hussey, D., Byers, A., Wang, G., 
and Short, M. P., “The Fractalline Properties of Exper-
imentally Simulated PWR Fuel Crud,” J. Nucl. Mater., 
499:294-300, 2018.

Dennett, C. A., So, K., Kushima, A., Buller, D., Hattar, K., 
and Short, M. P., “Detecting Self-ion irradiation-induced 
Void Swelling in Pure Copper using Transient Grating 
Spectroscopy,” Acta Mater., 145:496-503, 2018.

Yang, Y., Short, M. P., and Li, J., “Monte Carlo Simulation of 
PKA Distribution along Nanowires under Ion Radiation,” 
Nucl. Eng. Des., 340:300-307, 2018.

Schaefer, C., Ortega, M., Kupwade-Patil, K., Soriano, C., 
Büyüköztürk, O., White, A., and Short, M. P. “Irradiated 
Recycled Plastic as a Concrete Additive for Improved 
Chemo-mechanical Properties and Lower Carbon Foot-
print,” Waste Manag., 71:426-439, 2018.

Dumnernchanvanit, I., Zhang, N., Delmore, A., Robertson, 
S., Carlson, M., Hussey, D., and Short, M. P., “Initial Exper-
imental Evaluation of Crud-resistant Materials for Light 
Water Reactors,” J. Nucl. Mater., 498:1-8, 2018.

Yang, Y., Li, Y., Short, M. P., Kim, C., Berggren, K., and Li, J., 
“Nano-beam and Nano-target Effects in Ion Radiation,” 
Nanoscale, 10:1598-1606, 2018. 

mailto:hereiam@mit.edu


164 Faculty Profiles MTL ANNUAL RESEARCH REPORT 2019

Max M. Shulaker
Assistant Professor 
Emanuel E. Landsman Career Development Chair 
Department of Electrical Engineering and Computer Science 

Nanosystems, emerging nanotechnologies, monolithic three-dimensional inte-
gration, carbon nanotubes, heterogeneous integration
Rm. 38-567 | 617-324-2730 | shulaker @ mit . edu 

POSTDOCTORAL ASSOCIATES 
Gage Hills, MTL 

GRADUATE STUDENTS 
Tathagata Srimani, EECS 
Mindy Bishop, HST 
Christian Lau, EECS 
Pritpal Kanhay, EECS 
Rebecca Ho, EECS
Aya Amer, EECS
Minghan Chao, EECS
Andrew Yu, EECS

SUPPORT STAFF 
Joanna MacIver, Administrative Assistant 

SELECTED PUBLICATIONS 
P. Kanhaiya, C. Lau, G. Hills, M. Bishop, and M. M. Shulaker, 
“1 Kbit 6T SRAM Arrays in Carbon Nanotube FET CMOS” 
Symposium on VLSI Technology (VLSI-Technology) : Digest 
of Conference. (2019):1-2.

T. Srimani, G. Hills, C. Lau, and M. M. Shulaker, “Monolithic 
Three-Dimensional Imaging System: Carbon Nanotube 
Computing Circuitry Integrated Directly Over Silicon 
Imager” Symposium on VLSI Technology (VLSI-Technol-
ogy): Digest of Conference. (2019):1-2.

A. G. Amer, R. Ho, G. Hills, A. P. Chandrakasan, and M. 
M. Shulaker “SHARC: Self-Healing Analog with RRAM 
and CNFETs,” IEEE International Solid-State Circuits 
Conference (ISSCC). 2019: 470-472.

T. Srimani, G. Hills, M. D. Bishop, and M. M. Shulaker 
“30-nm Contacted Gate Pitch Back-Gate Carbon Nano-
tube FETs for Sub-3-nm Nodes” IEEE Transactions on 
Nanotechnology [1536125X] 18. (2019): 132-138. 

C. Lau, T. Srimani, M. D. Bishop, G. Hills, and M. M. Shu-
laker “Tunable n -Type Doping of Carbon Nanotubes 
through Engineered Atomic Layer Deposition HfO X 
Films” ACS Nano [19360851] 12.11 (2018): 10924-10931.

P. S. Kanhaiya, Y. Stein, W. Lu, J. A. del Alamo, and M. 
M. Shulaker “X3D: Heterogeneous Monolithic 3D Inte-
gration of “X”(Arbitrary) Nanowires: Silicon, III–V, and 
Carbon Nanotubes” IEEE Transactions on Nanotechnol-
ogy (TNANO) 18 (2019): 270-273. 

T.Srimani, G. Hills, X. Zhao, D. Antoniadis, J. A. del 
Alamo, and M.M. Shulaker, “Asymmetric Gating for 
Reducing Leakage Current in Carbon Nanotube 
Field-Effect Transistors,” Applied Physics Letters 
(APL) (2019): accepted. 

R. Ho, C. Lau, G. Hills, and M. M. Shulaker “Carbon 
Nanotube CMOS Analog Circuitry,” IEEE Transac-
tions on Nanotechnology (TNANO), 2019: 1-4. 

P. S. Kanhaiya, G. Hills, D. A. Antoniadis, and M. M. 
Shulaker “DISC-FETs: Dual Independent Stacked 
Channel Field-Effect Transistors” IEEE Electron 
Device Letts. [07413106] 39.8 (2018): 1250-1253.
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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.
Joohyun Seo, Analog Devices, Inc.

GRADUATE STUDENTS
Kyle Beeks, EECS
Marie Feng, EECS

SUPPORT STAFF
Kathleen Brody, Administrative Assistant

SELECTED PUBLICATIONS
H.-Y. Lai, G. Saavedra-Peña, C.G. Sodini, T. Heldt, and 
V. Sze, “Enabling Saccade Latency Measurements with 
Consumer-grade Cameras,” Proc. of the IEEE International 
Conference on Image Processing, pp. 3169-3173, 2018.

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.

M. K. Delano and C. G. Sodini, “Electrode Placement for 
Calf Bioimpedance Measurements During Hemodialy-
sis,” Engineering in Medicine and Biology Conference, pp. 
5910–5913, Jul. 2018.

J. Seo. S. Pietrangelo, C. G. Sodini, and H.-S. Lee, “Motion 
Tolerant Unfocused Imaging of Physiological Waveforms 
for Blood Pressure Waveform Estimation using Ultra-
sound,” IEEE Transactions on Ultrasonics, Ferroelectrics, 
and Frequency Control, vol. 65, no. 5, pp. 766-779, May 2018. 

S. Pietrangelo, H.-S. Lee, and C. G. Sodini, “A Wearable 
Transcranial Doppler Ultrasound Phased-array System,” 
Acta Neurochirurgica Supplement, vol. 126, pp. 111-114, 2018.  

K. Chen, “A Column-Row-Parallel Ultrasound Imaging 
Architecture for 3-D Plane-wave Imaging and Tx Sec-
ond-order Harmonic Distortion Reduction,” IEEE Trans-
actions on Ultrasonics, Ferroelectrics, and Frequency 
Control, vol. 65, no. 5, pp. 828-843, May 2018.
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Yogesh Surendranath
Paul M. Cook Career Development Professor 
Assistant Professor of Chemistry 
Department of Chemistry

Inner-sphere electrochemistry, organic-inorganic hybrid interfaces, and inter-
facial reactivity at phase boundaries for chemical catalysis, energy storage and 
utilization, and environmental stewardship.
Rm. 18-292 | 617-253-2664 | yogi @ mit . edu

POSTDOCTORAL ASSOCIATES
Ryan Bisbey, Chemistry
Michael Pegis, Chemistry
Marcel Schreier, Chemistry
Patrick Smith, Chemistry

GRADUATE STUDENTS
An Chu, Chemistry
William Howland, Chemistry
Megan Jackson, Chemistry
Onyu Jung, Chemistry
Corey Kaminsky, Chemistry
Soyoung Kim, Chemistry
Noah Lewis, Chemistry
Andrew Licini, Chemistry
Travis Marshall-Roth, Chemistry
Jonathan Melville, Chemistry
Seokjoon Oh, Chemistry
Jeffery Rosenberg, Chemistry
Jaeyune Ryu, Chemistry
Bryan Tang, Chemistry
James Toh, Chemistry
Thejas Wesley, ChemE
Bing Yan, Chemistry

UNDERGRADUATE STUDENTS
Alexander Alabugin, Chemistry
Zachary Chin, Chemistry 
Alex Liu, Chemistry

VISITORS
Ceyla Asker, FAU 
Asmaul Hoque, ICIQ

SUPPORT STAFF
Joanne Baldini, Administrative Assistant

SELECTED PUBLICATIONS
J. Ryu, A. Wuttig, and Y. Surendranath, “Quantification 
of Interfacial pH Variation at Molecular Length Scales 
using a Concurrent Non-faradaic Reaction,” Angew. Chem. 
Int. Ed., vol. 57, pp. 9300, 2018. 

M. Schreier, Y. Yoon, M. N. Jackson, and Y. Surendranath, 
“Competition between H and CO for Active Sites Gov-
erns Copper-mediated Electrosynthesis of Hydrocarbon 
Fuels,” Angew. Chem. Int. Ed., vol. 57, pp. 10221, 2018.

M. N. Jackson, O. Jung, H. C. Lamotte, and Y. Surendranath, 
“Donor-dependent Promotion of Interfacial Proton-cou-
pled Electron Transfer in Aqueous Electrocatalysis,” ACS 
Catal., vol. 9, pp. 3737, 2019.

C. J. Kaminsky, J. Wright, and Y. Surendranath, “Graph-
ite-conjugation Enhances Porphyrin Electrocatalysis,” 
ACS Catal., vol. 9, pp. 3667, 2019.

M. N. Jackson, M. L. Pegis, Y. Surendranath, “Graphite-con-
jugated Acids Reveal a Molecular Framework for Pro-
ton-Coupled Electron Transfer at Electrode Surfaces,” 
ACS Cent. Sci., ASAP, 2019.
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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
Yu-Hsin Chen, EECS (co-advised with Joel Emer)
Hsin-Yu Lai, EECS (co-advised with Thomas Heldt)
Peter Li, EECS, Department Fellowship (co-advised 
with Sertac Karaman)
James Noraky, EECS
Gladynel Saavedra Pena, EECS (co-advised with 
Thomas Heldt)
Soumya Sudhakar, AeroAstro (co-advised with Sertac 
Karaman)
Amr Suleiman, EECS, ODGE Fellowship
Yannan Nellie Wu, EECS, Department Fellowship 
(co-advised with Joel Emer)
Tien-Ju Yang, EECS
Zhengdong Zhang, EECS

UNDERGRADUATE STUDENTS
Alan Cheng, EECS
Diana Wofk, EECS

SUPPORT STAFF
Janice L. Balzer, Administrative Assistant

SELECTED PUBLICATIONS
Z. Zhang, T. Henderson, V. Sze, and S. Karaman, “FSMI: 
Fast Computation of Shannon Mutual Information for 
Information-theoretic Mapping,” IEEE International Con-
ference on Robotics and Automation (ICRA), 2019. 

D. Wofk*, F. Ma*, T.-J. Yang, S. Karaman, and V. Sze, “Fast-
Depth: Fast Monocular Depth Estimation on Embedded 
Systems,” IEEE International Conference on Robotics and 
Automation (ICRA), 2019. 

A. Suleiman, Z. Zhang, L. Carlone, S. Karaman, and V. Sze, 
“Navion: A 2mW Fully Integrated Real-time Visual-inertial 
Odometry Accelerator for Autonomous Navigation of 
Nano Drones,” IEEE J. of Solid-State Circuits (JSSC), VLSI 
Symposia Special Issue, vol. 54, No. 4, pp. 1106-1119, 2019. 

J. Noraky and V. Sze, “Depth Estimation of non-Rigid 
Objects for Time-Of-Flight Imaging,” IEEE International 
Conference on Image Processing (ICIP), 2018.

H.-Y. Lai, G. Saavedra Peña, C. Sodini, T. Heldt, and V. Sze, 
“Enabling Saccade Latency Measurements with Con-
sumer-Grade Cameras,” IEEE International Conference 
on Image Processing (ICIP), 2018. 

T.-J. Yang, A. Howard, B. Chen, X. Zhang, A. Go, M. Sandler, 
V. Sze, and H. Adam, “NetAdapt: Platform-aware Neural 
Network Adaptation for Mobile Applications,” European 
Conference on Computer Vision (ECCV), 2018. 

A. Suleiman, Z. Zhang, L. Carlone, S. Karaman, and V. Sze, 
“Navion: An Energy-efficient Visual-inertial Odometry 
Accelerator for Micro Robotics and Beyond,” IEEE Hot 
Chips: A Symposium for High-performance Chips, 2018. 

M. Tikekar, V. Sze, and A. P. Chandrakasan, “A Fully-in-
tegrated Energy-efficient H.265/HEVC Decoder with 
eDRAM for Wearable Devices,” IEEE Journal of Solid State 
Circuits (JSSC), vol. 53, No. 8, pp. 2368-2377, 2018. 

G. Saavedra Peña, H.-Y. Lai, V. Sze, and T. Heldt, “Deter-
mination of saccade latency distributions using Video 
Recordings from Consumer-grade Devices,” IEEE Inter-
national Engineering in Medicine and Biology Conference 
(EMBC), 2018.

A. Suleiman, Z. Zhang, L. Carlone, S. Karaman, and V. Sze, 
“Navion: A Fully Integrated Energy-efficient Visual-in-
ertial Odometry Accelerator for Autonomous Naviga-
tion of Nano Drones,” IEEE Symposium on VLSI Circuits 
(VLSI-Circuits), 2018.

*authors contributed equally
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Carl V. Thompson
Stavros Salapatas Professor of Materials Science and Engineering
Department of Materials Science & Engineering

Processing and property optimization of thin films and nanostructures for ap-
plications in electronic, microelectromechanical, and electrochemical devices 
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
Baoming Wang, MRL
Xinghui Wang, SMART

GRADUATE STUDENTS
Maxwell L’Etoile, DMSE
Jinghui, Miao, DMSE
Yoon Ah Shin, DMSE
Lin Xu, DMSE
Gao Yu, NTU

VISITORS
Daniel Nezich, Lincoln Laboratory
Daniele Perego, Paul Scherer Institute, SMART
Mark Polking, Lincoln Laboratory
Annie Weathers, Lincoln Laboratory

SUPPORT STAFF
Sarah Ciriello, Administrative Assistant

SELECTED PUBLICATIONS
P. A. Linford, L. Xu, B. Huang, Y. Shao-Horn, and C. V. 
Thompson, “Multi-cell Thermogalvanic Systems for Har-
vesting Energy from Cyclic Temperature Changes,” J. of 
Power Sources, vol. 399, pp. 429, 2018. 

J. Miao and C. V. Thompson, “Kinetic Study of the Initial 
Lithiation of Amorphous Silicon Thin Film Anodes,” J. 
of the Electrochemical Society, vol. 165 (3) pp. A650, 2018.

H. K. Mutha, H. J. Cho, M. Hashempour, B. L. Wardle, C. 
V. Thompson, and E. N. Wang, “Salt Rejection in Flow-be-
tween Capacitive Deionization Devices,” Desalination, 
vol. 437, pp. 154, 2018. 

D. Perego, J. H. S. Teng, X. Wang, Y. Shao-Horn, and C. V. 
Thompson, “High-performance Polycrystalline RuOx 
Cathodes for Thin Film Li-ion Batteries, Electrochimica 
Acta, vol. 283, pp. 228, 2018. 

W. A. Sasangka, Y. Gao, C. L. Gan, and C. V. Thompson, 
“Impact of Carbon Impurities on the Initial Leakage 
Current of AlGaN/GaN High Electron Mobility Transis-
tors,” Microelectronics Reliability, vol. 88-90, pp. 393, 2018. 
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Harry L. Tuller
R. P. Simmons Professor of Ceramics and Electronic Materials
Department of Materials Science and Engineering

Energy related materials, solid oxide fuel cells, transparent conductive oxides, 
resonant and chemoresistive sensors, thin film transistors, memory devices.
Rm. 13-3126 | 617-253-6890 | tuller @ mit . edu

POSTDOCTORAL ASSOCIATES
Dima Kalaev, MRL
Clement Nicollet, MRL

GRADUATE STUDENTS
Thomas Defferriere, DMSE
Chang Sub Kim, DMSE
Sunho Kim, DMSE

VISITORS
Alexis Grimaud, CNRS Paris
George Harrington, Kyushu University
Tamar Kadosh, Rafael Advanced Defense Systems
Dino Klotz, Kyushu University
Taro Ueda, Nagasaki University

SUPPORT STAFF
Hilary Sheldon, Administrative Assistant

SELECTED PUBLICATIONS
A. J. Tan, M. Huang, C. O. Avci, F. Buettner, M. Mann, W. 
Hu, C. Mazzoli, S. Wilkins, H. L. Tuller, and G. S. D. Beach, 
“Magneto-ionic Control of Magnetism using a Solid-State 
Proton Pump,” Nature Materials, 18, 35–41, doi.org/10.1038/
s41563-018-0211-5, 2019.

J. Wang, N. H. Perry, L. Guo, L. Vayssieres, and H. L. Tuller, 
“On the Theoretical and Experimental Control of Defect 
Chemistry, Electrical and Photoelectrochemical Prop-
erties of Hematite Nanostructures,” ACS Appl. Mater. 
Interfaces, 11 (2), 2031–2041, doi:10.1021/acsami.8b16911, 2019.

G. F. Harrington, L. Sun, B.Yildiz, K. Sasaki, N. H. Perry, 
and H. L. Tuller, “The Interplay and Impact of Strain 
and Defect Association on the Conductivity of Rare 
Earth Substituted Ceria,” Acta Materialia, 166, 447-458, 
doi.org/10.1016/j.actamat.2018.12.058, Mar. 2019.

C. Nicollet, D. Kalaev, and H. L. Tuller, “Mixed Conductiv-
ity and Oxygen Surface Exchange Kinetics of Lantha-
num-praseodymium Doped Cerium Dioxide,” Solid State 
Ionics, 331, 96-101, doi.org/10.1016/j.ssi.2019.01.003, 2019.

N. H. Perry, N. Kim, E. Ertekin, and H. L.Tuller, “Origins 
and Control of Optical Absorption in a non-Dilute Oxide 
Solid Solution: Sr(Ti,Fe)O3-x Perovskite Case Study,” 
Chem. Mater., 31 (3), 1030–1041, doi:10.1021/acs.chemma-
ter.8b04580, 2019. 

C.-S. Kim, S. R. Bishop, and H. L. Tuller, “Electro-che-
mo-mechanical Studies of Perovskite-structured Mixed 
Ionic-electronic Conducting SrSn1-xFexO3-x/2+δ Part II: 
Electrical Conductivity and Cathode Performance,” J. Elec-
troceram., 40 [1], 57-64, doi:10.1007/s10832-017-0098-6, 2018.

J. M. Polfus, B. Yildiz, H. L. Tuller, and R. Bredesen, “Adsorp-
tion of CO2 and Facile Carbonate Formation on BaZrO3 
Surfaces,” J. Phys. Chem. C, 122, 307-314, doi:10.1021/acs.
jpcc.7b08223, 2018. 

J. G. Swallow, J. Lee, T. Defferriere, G. M. Hughes, S. N. 
Raja, H. L. Tuller, J. H. Warner, and K. J. Van Vliet, “Atomic 
Resolution Imaging of Nanoscale Chemical Expansion 
in PrxCe1−xO2−δ During In Situ Heating,” ACS Nano. 12, 
1359-1372, doi:10.1021/acsnano.7b07732, 2018.

N. H. Perry, J. J. Kim, and H . L. Tuller, “Oxygen Surface 
Exchange Kinetics Study by Simultaneous Impedance 
Spectroscopy and Optical Transmission Relaxation: 
Sr(Ti,Fe)O3-x Thin Film Case Study, Focus Issue on Car-
bon-neutral Energy Science and Technology,” J. Science 
and Technology of Advanced Materials (STAM), 19 [1] 130-
141, doi:10.1080/14686996.2018.1430448, 2018.

S. Schmidtchen, H. Fritze, S. Bishop, D. Chen, and H. L. 
Tuller, “Chemical Expansion of Praseodymium-cerium 
Oxide Films at High Temperatures by Laser Doppler 
Vibrometry,” Solid State Ionics, 319, 61-67, doi:org/10.1016/j.
ssi.2018.01.033, 2018.

D. Kalaev, H. L. Tuller, and I. Riess, “Measuring Ionic Mobil-
ity in Mixed-Ionic-Electronic-Conducting Nano-Dimen-
sioned Thin Films at Near Ambient Temperatures,” Solid 
State Ionics, 319, 291-295, doi:org/10.1016/j.ssi.2018.02.021, 
2018. 

T. M. Huber, E. Navikas, K. Sasaki, B. Yildiz, H. Hutter, 
H. L. Tuller, and J. Fleig, “Interplay of Grain Size Depen-
dent Electronic and Ionic Conductivity in Electrochem-
ical Polarization Studies on Sr-Doped LaMnO3 (LSM) 
Thin Film Cathodes,” J. Electrochem. Soc., 165 (9) F1-F8, 
doi:10.1149/2.1081809jes, 2018.

Q. Lu, S. R. Bishop, D. Lee, S. Lee, H. Bluhm, H. L. Tuller, H. N. 
Lee, and B Yildiz, “Electrochemically Triggered Metal-In-
sulator-Transition between VO2 and V2O5,” Advanced Func 
Mat. 28, [34], 1803024, doi.org/10.1002/adfm.201803024, 2018.

https://doi.org/10.1038/s41563-018-0211-5
https://doi.org/10.1038/s41563-018-0211-5
https://doi.org/10.1016/j.ssi.2018.02.021%22 %5Ct %22_blank%22 %5Co %22Persistent link using digital object identifier


170 Faculty Profiles MTL ANNUAL RESEARCH REPORT 2019

Krystyn J. Van Vliet
Associate Provost
Michael (1949) and Sonja Koerner Professor of Materials Science 
and Engineering Department of Materials Science and Engineering
Department of Biological Engineering 

Material chemomechanics through both experiments and simulations among 
three main efforts: Chemomechanics at the cell-material interface, Chemo-
mechanics of complex gels, and Chemomechanics of defected crystals and 
nanocomposite interfaces.
Rm. 8-237 | 617-253-3315| krystyn @ mit . edu

RESEARCH SCIENTIST
Anna Jagielska, BE

GRADUATE STUDENTS
Yen-Ting Chi, DMSE
Daniela Espinosa-Hoyos, ChemE
Alex Mijailovic, MechE

SUPPORT STAFF
Kathryn E. Simmons, Administrative Assistant

SELECTED PUBLICATIONS
D. A. Rennerfeldt, J. S. Raminhos, S. M. Leff, P. Manning, 
and K. J. Van Vliet, “Emergent Heterogeneity in Putative 
Mesenchymal Stem Cell Colonies: Single-cell Time Lapsed 
Analysis,” PLOS ONE 14(4), 2019. 

V. A. Ganesh, B. Kundukad, D. Cheng, S. Radhakrishnan, 
S. Ramakrishna, and K. J. Van Vliet, “Engineering Sil-
ver-zwitterionic Composite Nanofiber Membrane for 
Bacterial Fouling Resistance,” J. Appl Polym. Sci. 136, 2019. 

B. Qing, E. P. Canovic, A. S. Mijailovic, A. Jagielska, M. J. 
Whitfield, A. Lowe, E. H. Kelly, D. Turner, M. Sahin, and  
K. J. Van Vliet, “Probing Mechanical Properties of  Brain 
in a Tuberous Sclerosis Model of Autism,” J. Biomech. 
Eng. 141, 2019.

F. D. Liu, K. Tam, N. Pishesha, Z. Poon, and K. J. Van Vliet,  
“Improving Hematopoietic Recovery through Modeling 
and Modulation of the Mesenchymal Stromal Cell Secre-
tome,” Stem Cell Res. Ther., 9, 2018.

F. P. McGrogan, S. N. Raja, Y.-M. Chiang, and K. J. Van Vliet, 
“Electrochemomechanical fatigue: Decoupling Mecha-
nisms of Fracture-induced Performance Degradation in 
LiXMn2O4,” J. Electrochem. Soc., 165 A2458-A2466, 2018.

A. S. Mijailovic, B. Qing, D. Fortunato, and K. J. Van Vliet, 
“Characterizing Viscoelastic Mechanical Properties of 
Highly Compliant Polymers and Biological Tissues using 
Impact Indentation,” Acta Bio, 2018.

E. Makhija, A. Jagielska, L. Zhu, A. Bost, W. Ong, S. Y. 
Chew, G. V. Shivashankar, and K. J. Van Vliet, “Mechanical 
Strain Alters Cellular and Nuclear Dynamics at Early 
Stages of Oligodendrocyte Differentiation,” Front. Cell. 
Neurosci., 2018. 

J. G. Swallow,  J. K. Lee, T. Defferriere, G. M. Hughes, S. N. 
Raja, H. L. Tuller, J. H. Warner, and K. J. Van Vliet, “Atomic 
Resolution Imaging of Nanoscale Chemical Expansion 
in PrxCe1-xO2-δ during In Situ Heating,” ACS Nano, 2018. 

D. Espinosa-Hoyos, A. Jagielska, K. A., Homan, H. Du, T.  
Busbee, D. G. Anderson, N. X. Fang, J. A. Lewis, and K. J. 
Van Vliet, “Engineered 3D-Printed Artificial Axons,” Sci. 
Rep. 8. 478, 2018.
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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 elec-
tric field phenomena; powerMEMS; additively manufactured MEMS/NEMS. Ac-
tuators, cold cathodes, nanosatellite propulsion, ionizers, microplasmas, portable 
mass spectrometry, pumps, sensors, X-ray sources.
Rm. 39-415B | 617-253-0730 | lfvelasq @ mit . edu

POSTDOCTORAL ASSOCIATE
Chenye Yang, MTL

GRADUATE STUDENTS
Ashley L. Beckwith, MechE
Yosef S. Kornbluth, MechE
Zhumei Sun, MechE

UNDERGRADUATE STUDENT
Sharon Lin, EECS

VISITORS
Brenda García Farrera, Tecnológico de Monterrey
Dulce Viridiana Melo Máximo, Tecnológico de Monterrey
Imperio Anel Perales Martínez, Tecnológico de Monterrey
Emmanuel Segura Cárdenas, Tecnológico de Monterrey
Alan Osiris Sustaita Narváez, Tecnológico de Monterrey
Anthony Taylor, Edwards Vacuum

SUPPORT STAFF
Jami L. Mitchell, Administrative Assistant

SELECTED PUBLICATIONS
Y. Kornbluth, R. H. Mathews, L. Parameswaran, L. Racz, 
and L. F. Velásquez-García, “Room-temperature, Atmo-
spheric-pressure Deposition of Dense, Nanostructured 
Metal Films via Microsputtering,” Nanotechnology, Vol. 
30, no. 28, 285602 (10pp), Jul. 2019.

A. P. Taylor, C. Vélez Cuervo, David Arnold, and L. F. 
Velásquez-García, “Fully 3D-Printed, Monolithic Mag-
netic Actuators for Low-Cost, Compact Systems,” J. of 
Microelectromechanical Systems, vol. 28, no. 3, pp. 481 
– 493, Jun. 2019. 

A. L. Beckwith, L. F. Velásquez-García, and J. T. Borenstein, 
“A 3D-Printed Microfluidic for Patient-specific Assess-
ment of Immunotherapy Efficacy,” Advanced Healthcare 
Materials, vol. 8, no. 11, 1900289 (6pp), Jun. 2019.

B. García-Farrera and L. F. Velásquez-García, “Near-room 
Temperature Direct Writing of Ultrathin Zinc Oxide 
Piezoelectric Films via Near-field Electrohydrodynamic 
Jetting for High-frequency Flexible Electronics,” [pre-
sented] 20th International Conference on Solid-State 
Sensors, Actuators, and Microsystems (Transducers 
2019-Eurosensors XXXIII), Berlin, Germany, June 23-27, 
2019.

C. Yang and L. F. Velásquez-García, “Low-cost, Additively 
Manufactured Electron Impact Gas Ionizer with CNT 
Field Emission Cathode for Compact Mass Spectrome-
try,” J. of Physics D-Applied Physics, vol. 52, no. 7, 075301, 
p. 9, Feb. 2019.

Y. Kornbluth, R. Mathews, L. Parameswaran, L. M. Racz, 
and L. F. Velásquez-García, “Room-temperature Printing 
of Micronscale-wide Metal Lines for Microsystems via 
Atmospheric Microsputtering,” Technical Digest 32nd 
Conference on Micro Electro Mechanical Systems (MEMS 
2019), Seoul, South Korea, January 27-31, 2019. 

Z. Sun, G. Vladimirov, E. Nikolaev, and L. F. Velásquez-
García, “Exploration of Metal 3-D Printing for the Micro-
fabrication of Freeform, Finely Featured, Mesoscaled 
Structures,” J. of Microelectromechanical Systems, vol. 
27, no. 6, pp. 1171-1185, Dec. 2018.

A. L. Beckwith, J. T. Borenstein, and L. F. Velásquez-García, 
“Monolithic 3D-Printed Microfluidic Platform for Assess-
ment of Immunotherapy Treatments,” J. of Microelectro-
Mechanical Systems, vol. 27, no. 6, pp. 1009-1022, Dec. 2018.

A. P. Taylor and L. F. Velásquez-García, “Low-cost, Mono-
lithically 3D-Printed, Miniature High-flow Rate Liquid 
Pump,” Technical Digest of the 18th International Confer-
ence on Micro and Nanotechnology for Power Generation 
and Energy Conversion Applications (PowerMEMS 2018), 
Daytona Beach, FL, December 4-7, 2018.

C. Yang and L. F. Velásquez-García, “Compact, 3D-Printed 
Electron Impact Ion Source with Microfabricated, 
Nanosharp Si Field Emitter Array Cathode,” Technical 
Digest of the 18th International Conference on Micro and 
Nanotechnology for Power Generation and Energy Con-
version Applications (PowerMEMS 2018), Daytona Beach, 
FL, December 4-7, 2018.

Z. Sun and L. F. Velásquez-García, “Miniature, 3D-Printed, 
Monolithic Arrays of Corona Ionizers,” Technical Digest 
of the 18th International Conference on Micro and Nan-
otechnology for Power Generation and Energy Conver-
sion Applications (PowerMEMS 2018), Daytona Beach, FL, 
December 4-7, 2018.

A. Beckwith, L. F. Velásquez-García, and J. Borenstein 
“An Additive Manufacturing-based Microfluidic System 
for Evaluation of Cancer Immunotherapies,” Technical 
Digest MRS Fall 2018, Boston, MA, November 25-30, 2018.
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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
Bikram Bhatia, MechE
Shuai Gong, MechE

GRADUATE STUDENTS
Samuel Cruz, MechE
Alina Dale LaPotin, MechE
Colin Kelsall, MechE
Arny Leroy, MechE
Jay Sircar, MechE
Youngsup Song, MechE
Elise Strobach, MechE
Geoffrey Vaartstra, MechE
Kyle Wilke, MechE
Lin Zhao, MechE
Lenan Zhang, MechE
Yajing Zhao, MechE

UNDERGRADUATE STUDENT
Valerie Muldoon, MechE

SUPPORT STAFF
Alexandra Cabral, Administrative Assistant

SELECTED PUBLICATIONS
L. Zhang, J. Zhu, K. L. Wilke, Z. Xu, L. Zhao, Z. Lu, L. L. God-
dard, and E. N. Wang, “Enhanced Environmental Scanning 
Electron Microscopy using Phase Reconstruction and Its 
Application in Condensation,” ACS Nano, 2019, [in press].

L. Zhao, E. Strobach, B. Bhatia, S. Yang, A. Leroy, L. Zhang, 
and E. N. Wang, “Theoretical and Experimental Investi-
gation of Haze in Transparent Aerogels,” Optics Express, 
27(4), p. 39-50, 2019.

L. Zhang, Z. Xu, Z. Lu, J. Du, and E. N. Wang, “Size Distribu-
tion Theory for Jumping-droplet Condensation,” Applied 
Physics Letts., 114(16), pp. 1637011-1637015, 2019.

G. Vaartstra, Z. Lu, and E. N. Wang, “Simultaneous Predic-
tion of Dryout Heat Flux And Local Temperature for Thin 
Film Evaporation In Micropillar Wicks,” International J. 
of Heat and Mass Transfer, 136, pp. 170-177, 2019. 

D. J. Preston, Z. Lu, Y. Song, Y. Zhao, K. L. Wilke, D. S. Antao, 
M. Louis, and E .N. Wang, “Heat Transfer Enhancement 
during Water and Hydrocarbon Condensation on Lubri-
cant Infused Surfaces,” Scientific Reports, 8(540), 2018.

H. J. Cho, V. Sresht, and E. N. Wang, “Predicting Sur-
face Tensions of Surfactant Solutions from Statistical 
Mechanics,” Langmuir, 34(6), pp. 2386-2395, 2018.

D. J. Preston and E. N. Wang, “Jumping Droplets Push 
the Boundaries of Condensation Heat Transfer,” Joule, 
2(2), pp. 205-207, 2018.

D. F. Hanks, Z. Lu, J. Sircar, T. R. Salamon, D. S. Antao, K. 
R. Bagnall, B. Barabadi, and E. N. Wang, “Nanoporous 
Membrane Device For Ultra High Heat Flux Thermal Man-
agement,” Microsystems and Nanoengineering, 4(1), 2018.

H. Kim, S. R. Rao, E. A. Kapustin, L. Zhao, S. Yang, O. M. 
Yaghi, and E. N. Wang, “Adsorption-based Atmospheric 
Water Harvesting Device for Arid Climates,” Nature 
Communications, 9, 2018.

D. J. Preston, K. L. Wilke, Z. Lu, S. S. Cruz, Y. Zhao, L. L. 
Becerra, and E. N. Wang, “Gravitationally-driven Wicking 
for Enhanced Condensation Heat Transfer,” Langmuir, 
34(15), pp. 4658-4664, 2018.

A. Leroy, B. Bhatia, L. Zhao, and E. N. Wang, “Specular Side 
Reflectors for High-efficiency Thermal-to-optical Energy 
Conversion,” Optics Express, 26(10), pp. 462-479, 2018.

S. Somasundaram, H. Bin, W. Mengyao, C .S. Tan, and E. 
N. Wang, “Charging of Miniature Flat Heat Pipes,” Heat 
and Mass Transfer, 1(1), pp. 1-6, 2018.

Y. Zhao, D. J. Preston, Z. Lu, L. Zhang, J. Queeney, and E. 
N. Wang, “Effects of Millimetric Geometric Features on 
Dropwise Condensation under Different Vapor Condi-
tions,” Int. J. of Heat and Mass Transfer, 119, 2018.

L. A. Weinstein, K. McEnaney, E. Strobach, S. Yang, B. 
Bhatia, L. Zhao, Y. Huang, J. Loomis, F. Cao, S.V. Boriskina, 
Z. Ren, E. N. Wang, and G. Chen, “A Hybrid Electric and 
Thermal Solar Receiver,” Joule, 2(5), pp. 962-975, 2018.

W. Mengyao, H. Bin, Q. Liang, S. Somasundaram, C. S. 
Tan, and E. N. Wang, “Optimization and Thermal Char-
acterization of Uniform Silicon Micropillar based Evapo-
rators,” International J. of Heat and Mass Transfer, 127(1), 
pp. 51-60, 2018.
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Bilge Yildiz
Professor 
Department of Nuclear Science and Engineering
Department of Materials Science and Engineering

High-efficiency devices for energy conversion and information processing, based on solid 
state ionic-electronic materials. Design of novel surface/interface chemistries for efficient & 
durable solid oxide fuel cells, thermo/electro-chemical splitting of water & CO2, high energy 
density & high power density solid state batteries, redox based memristive information storage 
and logic, & corrosion resistant films in a wide range of extreme environments. 
Rm. 24-210 | 617-324 4009 | byildiz @ mit . edu

POSTDOCTORAL ASSOCIATES
Georgios Dimitrakopoulos, NSE
Nicolas Emond, DMSE
Franziska Hess, NSE
Jiwon Kim, NSE
Konstantin Klyukin, DMSE
Kevin May, DMSE
Anisur Rahman, NSE
Cigdem Toparli, NSE
Xiahui Yao, NSE
Pjotrs Zguns, DMSE

GRADUATE STUDENTS
Yen-Ting Chi, DMSE
Minh A Dinh, NSE
Dongha Kim, DMSE
Younggyu Kim, DMSE
Seungchan Ryu, MechE
Sara Sand, DMSE
Vrindaa Somjit, DMSE
Jiayue Wang, NSE
Jing Yang, DMSE
Hantao Zhang, NSE
William (Yu Ren) Zhou, DMSE

SUPPORT STAFF
Nancy Iappini, Administrative Assistant

SELECTED PUBLICATIONS
L. Sun and B. Yildiz, “Stabilizing Single Atoms and a Lower 
Oxidation State of Cu by a 1/2[110]{100} Edge Dislocation 
in Cu-CeO2,” Physical Review Materials 3, 025801, 2019.

G. Vardar, W. J. Bowman, Q. Lu, J. Wang, R. J. Chater, A. 
Aguadero, R. Seibert, J. Terry, A. Hunt, I. Waluyo, D. D. 
Fong, A. Jarry, E. J. Crumlin, S. L. Hellstrom, Y.-M. Chiang, 
and B. Yildiz, “Structure, Chemistry, and Charge Trans-
fer Resistance of the Interface between Li7La3Zr2O12 
Electrolyte and LiCoO Cathode,” Chemistry of Materials, 
30(18), 6259, 2018.

Q. Lu, S. R. Bishop, D. Lee, S. Lee, H. Bluhm, H. L. Tuller, H. 
N. Lee, and B. Yildiz, “Electrochemically Triggered Met-
al-insulator Transition between VO2 and V2O5,” Advanced 
Functional Materials, 1803024, 2018.

Y. Chen, S. Huang, X. Ji, K. Adepalli, K. Yin, X. Ling, W. Wang, 
J. Xue, M. Dresselhaus, J. Kong, and B. Yildiz, “Tuning Elec-
tronic Structure of Single Layer MoS2 through Defect 
and Interface Engineering,” ACS Nano, 12 (3), 2569, 2018.

M. Youssef, K. J. Van Vliet, and B. Yildiz, “Polarizing 
Oxygen Vacancies in Insulating Metal Oxides under 
High Electric Field,” Physical Review Letts., 119, 126002, 2017.

K. K. Adepalli, J. Yang, J. Maier, H. L. Tuller, and B. Yildiz, 
“Tunable Oxygen Diffusion and Electronic Conduction 
in SrTiO3 by Dislocation-Induced Space Charge Fields,” 
Advanced Functional Materials, 27, 1700243, 2017.

M. Youssef, B. Yildiz, and K. J. Van Vliet, “Thermomechan-
ical Stabilization of Electron Small Polarons in SrTiO3 
Assessed by the Quasiharmonic Approximation,” Physical 
Review, B, 95, 161110(R), 2017.

N. Tsvetkov, Q. Lu, L. Sun, E. Crumlin, and B. Yildiz, 
“Improved Chemical and Electrochemical Stability on 
Perovskite Oxides by Less Reducible Cations at the Sur-
face,” Nature Materials, 15, 1010, 2016.

Q. Lu and B. Yildiz, “Voltage-controlled Topotactic Phase 
Transition in Thin-film SrCoOx Monitored by in situ 
X-Ray Diffraction,” Nano Letts., 16 (2), 1186–1193, 2016.

M. Youssef, M. Yang, and B. Yildiz, “Doping in the Valley 
of Hydrogen Solubility: a Route to Designing Hydro-
gen-Resistant Zirconium Alloys,” Physical Review Applied, 
5, 014008, 2016.

N. Tsvetkov, L. Qiyang, C. Yan, and B. Yildiz, “Accelerated 
Oxygen Exchange Kinetics on Nd2NiO2 Thin Films with 
Tensile Strain along C-Axis,” ACS Nano, 9, 2, 1613-1621, 2015.

L. Sun, D. Marrocchelli, and B. Yildiz, “Edge Dislocation 
Slows Down Oxide Ion Diffusion in Doped CeO2 by Seg-
regation of Charged Defects,” Nature Communications, 
6, article no. 6294, 2015.

D. Marrocchelli, L. Sun, and B. Yildiz, “Dislocations in 
SrTiO3: Easy to Reduce but not so Fast for Oxygen Trans-
port,” JACS, 137, 14, 4735–4748, 2015.

B. Yildiz, “Stretching the Energy Landscape of Oxides 
Inspired from Metals and Polymers: Effects of Elastic 
Strain on Surface Chemistry and Catalysis,” [invited], 
Materials Research Society Bulletin, issue on Elastic Strain 
Engineering, 39, 2, 147-156, 2014.
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