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Anuradha M. Agarwal

Principal Research Scientist

Materials Research Laboratory

Leader, Lab for Education and Application Prototypes (LEAP),
AIM Photonics Academy

Planar, integrated, Si-CMOS-compatible microphotonics  platform  for
on-chip MIR hyperspectral imaging and chem-bio sensing applications;
radiation effects on silicon microphotonics; non-linear materials and devices;
chalcogenide glasses; aerosol detection; Lead Chalcogenide

Rm. 13-4126 | 617-253-5302 | anu @ mit . edu

GRADUATE STUDENTS
Danhao Ma, DMSE

Eveline Postelnicu, DMSE
Robin Singh, (co-advisor) ME
Katherine Stoll, DMSE

Drew Weninger, DMSE

VISITORS

Emanuele Guglielmi, Progetto Rocca Scholar
Melvin Nunez, NSF-REU Scholar

Brahmin Thurber-Carbone, BSU Bartlett Fellow

SUPPORT STAFF
Cindy Higgins, Administrative Assistant

SELECTED PUBLICATIONS

Q.Du, J. Michon, B. Li, D.Kita, D. Ma, H. Zuo, S. Yu, Tian Gu,
A.M.Agarwal, M.Li,and J. Hy, “Real-time, in Situ Probing
of Gamma Radiation Damage with Packaged Integrated
Photonic Chips,” Photonics Research 8 (2),186-193, 2020.

M.Y. Shalaginov, S. An, Y. Zhang, F. Yang, P. Su, V. Liber-
man, J. B. Chou, C. M. Roberts, M. Kang, C. Rios, Q. Du,
C.Fowler, A. Agarwal, K. Richardson, C. Rivero-Baleine,
H.Zhang, J. Hu,and T. Gu, “Reconfigurable All-dielectric
Metalens with Diffraction Limited Performance,” arXiv
preprint arXiv:1911.12970, 2019.

R. Singh, Y. Nie, A. M. Agarwal, and B. W. Anthony,
“Inverse Design of Photonic Metasurface Gratings for
Beam Collimation in Opto-fluidic Sensing,” arXiv preprint
arXiv:1911.08957,2019.

O. Yakar, Y. Nie, K. Wada, A. M. Agarwal, and I. Ercan,
“Energy Efficiency of Microring Resonator (MRR)-Based
Binary Decision Diagram (BDD) Circuits,” 2019 IEEE Inter-
national Conference on Rebooting Computing (ICRC),1-8,
2019.

Y. Guo, Z. Jafari, L. Xu, C. Bao, P. Liao, G. Li,A. M. Agarwal,
L. C. Kimerling, J. Michel, A. E. Willner, and L. Zhang,
“Ultra-flat Dispersion in an Integrated Waveguide with
Five and Six Zero-dispersion Wavelengths for Mid-infra-
red Photonics,” Photonics Research 7 (11),1279-1286, 2019.

M.Y. Shalaginov, S. An, F. Yang, P. Su, A. M. Agarwal, H.
Zhang, J.Hu,and T. Gu, “Single-layer Planar Metasurface
Lens with>170° Field of View,” Frontiers in Optics, FM4C.
1,2019.
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P.Xing, D.Ma, K. J. A. Ooi, J. W. Choi, A. M. Agarwal, and
D. Tan, “CMOS-Compatible PECVD Silicon Carbide Plat-
form for Linear and Nonlinear Optics,” ACS Photonics, 6,
5,1162-1167, 2019.

R.Singh,D.Ma, L.C.Kimerling, A. M. Agarwal,and B. W.
Anthony, “Chemical Characterization of Aerosol Par-ticles
Using On-Chip Photonic Cavity Enhanced Spectroscopy,’
ACS Sensors, 4, 3,571-577, 2019.

P. Su, Z. Han, D. Kita, P. Becla, H. Lin, S. Deckoff-Jones,
K.Richardson, L. C. Kimerling, J. Hu,and A. M. Agarwal,
“Monolithic On-chip Mid-IR Methane Gas Sensor with
Waveguide-integrated Detector,” Applied Physics Letters,
114, 5, 51103, 2019.

B.-U. Sohn, M. Kang, J. W. Choi, A. M. Agarwal, K. Rich-
ardson, D. T. H. Tan, “Observation of Very High Order
Multi-photon Absorption in GeSbS Chalcogenide
Glass,” APL Photonics, 4, 3,36102, 2019.

A.M.Agarwal,and J. Michel, “Amorphous Silicon in Micro-
photonics,” Springer Handbook of Glass, 1483-1493, 2019.
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Akintunde |. (Tayo) Akinwande

Professor of Electrical Engineering

Department of Electrical Engineering & Computer Science

Empty space electronics. Nano vacuum channel transistors. Chip scale scale
electron, ion, neutron and x-ray sources for imaging and sensing. Micro and
nano structures for charged particle beams.

Rm. 39-553 | 617-258-7974 | akinwand @ mtl . mit . edu

POSTDOCTORAL ASSOCIATES
Winston Chern, MTL

Olusoji Ilori, MTL

Girish Rugubor, MTL

GRADUATE STUDENT
Nedeljko Karaulac, EECS

UNDERGRADUATE STUDENTS

Lay Jain, Physics

Jack Bouhanna, EECS

Olutimilehin O. Omotunde, EECS

Alvaro Sahagiin, EECS, University of Illinois at Chicago

SUPPORT STAFF

Steven O'Hearn, Administrative Assistant

SELECTED PUBLICATIONS

N.Karaulac, G. Rughoobur, and A. 1. Akinwande, “Highly
Uniform Silicon Field Emitter Arrays Fabricated Using a
Trilevel Resist Process,” J. Vac. Sci. Technol. B 38, 023201
(2020). Presented as “Highly Uniform Si Field Emitter
Arrays Fabricated Using Improved Photolithography
Process,” 32nd International Vacuum Nanoelectronics
Conference (1IVNC 2019), Cincinnati, OH, July 2019.

G. Rughoobur and A. I. Akinwande, “Arrays of Si Field
Emitter Individually Regulated by Si Nanowires High
Breakdown Voltages and Enhanced Performance,” 31st
International Vacuum Nanoelectronics Conference (IVNC),
pp.1-2,2018

G. Rughoobur, L. Jain and A. I. Akinwande, “Towards
Vacuum-Less Operation of Nanoscale Vacuum Channel
Transistors,” 77th Device Research Conference (DRC),2019.

G.Rughoobur, L. Jain and A. I. Akinwande, “High-density
Double-gated Si Field Emitter Arrays with Integrated
Current Limiter,” 32nd International Vacuum Nanoelec-
tronics Conference (IVNC), 20109.

G. Rughoobur, A. Sahagtn and A. I. Akinwande, “Low
Voltage Silicon Field Ionization Arrays,” 32nd Interna-
tional Vacuum Nanoelectronics Conference (IVNC),2019.

A.Goy, G.Rughoobur, S.Li, K. Arthur, A. 1. Akinwande, and
G. Barbastathis, “High-resolution Limited-angle Phase
Tomography of Dense Layered Objects Using Deep Neural
Networks,” Proc. Natl. Acad. Sci., p. 201821378, Sep. 2019.
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G. Rughoobur, J. Zhao, L. Jain, A. Zubair, T. Palacios, J.
Kong and A. I. Akinwande, “Nano-encapsulation with
2D Materials for Ambient Operation of Field Emission
Electron Devices,” Materials Research Society (MRS) Fall
Meeting, 2019.

N.Karaulac, G. Rughoobur, and A. 1. Akinwande, “Highly
Uniform Silicon Field Emitter Arrays Fabricated Using
a Trilevel Resist Process,” J. Vac. Sci. Technol. B, vol. 38,
no. 2, p. 023201, 2020.

G. Rughoobur, N. Karaulac, L. Jain, O. O. Omotunde and
A.I. Akinwande, “Nanoscale Silicon Field Emitter Arrays
with Self-aligned Extractor and Focus Gates,” Nanotech-
nology, Apr 2020.

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

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

Y. Mo, Z. Lu, G. Rughoobur, P. Patil, N. Gershenfeld, A.
I. Akinwande, S. L. Buchwald and K. F. Jensen, “Micro-
fluidic Electro-chemistry for Single-electron Transfer
Redox-neutral Reactions,” Science, 2020.

G.Rughoobur, L. Jain and A.I. Akinwande, “Low Energy
Electron Transmission Through Suspended Graphene
Layers,” 33rd International Vacuum Nanoelectronics Con-
ference (IVNC), 2020.

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

G.Rughoobur, A. Sahagtin, 0. O.Iloriand A.I. Akinwande,
“Nano-fabricated Low Voltage Gated Si Field Ionization
Arrays,” I[EEE Transactions on Electron Devices (TED) 2020.
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Polina Anikeeva
Associate Professor
Department of Materials Science and Engineering

Department of Brain and Cognitive Sciences

Neuroprosthetic materials and devices: chemistry, device physics, fabrication,
and testing in biological systems. Minimally invasive neural stimulation.

Rm. 36-849 | 617-253-3301 | anikeeva @ mit . edu

POSTDOCTORAL ASSOCIATES

Danijela Gregurec, RLE

Mehmet Kanik, RLE

Siyuan Rao, RLE, K99/Roo NIH Pathway to
Independence Awardee

Dekel Rosenfeld, RLE, Tan-Yang Fellow

Dena Shahriari, RLE, Craig H. Nielsen Fellow

GRADUATE STUDENTS

Marc-Joseph Antonini, HST, Friends of McGovern
Fellow

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, Lore McGovern
Fellow

Alexander Senko, DMSE, NDSEG Fellow

Anthony Tabet, ChemE, NSF Fellow, Soros Fellow

Georgios Varnavides, DMSE

UNDERGRADUATE STUDENTS
Melissa Hummel, DMSE

Cindy Shi, DMSE

Melissa Stok, DMSE

VISITOR

Ian Tafel, Brigham and Women's Hospital

SUPPORT STAFF

Cindy Higgins, Administrative Assistant

SELECTED PUBLICATIONS

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

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

D.Shahriari, Z. J. G. Loke, I. Tafel, S. Park, P. Chiang, Y. Fink,
P. Anikeeva, “Scalable Fabrication of Porous Microchannel
Nerve Guidance Scaffolds with Complex Geometries,”
Advanced Materials 31: p. 1902021, 2019.
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J.A.Frank, M.-J. Antonini,and P. Anikeeva, “Next-gener-
ation Interfaces for Studying Neural Function,” Invited
Review, Nature Biotechnology, 37: p. 1013-1023, 2019.

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

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

C. Ly, 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, €1600955, 2017.

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

S. Schuerle, J. S. Dudani, M. G. Christiansen, P. Anike-
eva, and S. N. Bhatia, “Magnetically Actuated Protease
Sensors for in Vivo Tumor Profiling,” Nano Letters, 16: p.
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-B Aggregates,’
Advanced Healthcare Materials, 4,2100, 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 varia-
tion in semiconductor, photonics and MEMS manufacturing, emphasizing statistical,
machine learning, and physical modeling of spatial and operating variation in circuits,
devices, and CMP, electroplating, spin coating, etch, and embossing processes.

Rm. 39-415a | 617-253-0931 | boning @ mtl . mit . edu

VISITORS
David Pan, University of Texas at Austin
Mokmin Park, Samsung

GRADUATE STUDENTS
David Amirault, EECS

Hongge Chen, EECS

Felix Dumont, EECS and Sloan
Sally El-Henawy, EECS
Christopher Lang, EECS
Christopher Lui, EECS and Sloan
Damien Martin, EECS

Bidusha Poudyal, EECS and Sloan
Tareq Saqr, SDM

Fan-Keng Sun, EECS

Zoe Wolszon, EECS and Sloan
Zhengxing Zhang, EECS

SUPPORT STAFF

Jami L. Mitchell, Administrative Assistant

SELECTED PUBLICATIONS
Z.Zhang,S.1.El-Henawy, and D. S. Boning, “Decomposed
Representation of S-Parameters for Silicon Photonic
Variation Analysis,” accepted to SPIE Optics + Photonics,
San Diego, CA, Aug. 2020.

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

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

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

H. Chen, H. Zhang, S. Si, Y. Li, D. S. Boning, and C.-J.
Hsieh, “Robustness Verification of Tree-based Models,”
Thirty-third Conference on Neural Information
Processing Systems (NeurIPS), Vancouver, Canada, Dec.
2019.
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C.I Lang and D. S. Boning, “Modeling and Controlling
Layout Dependent Variations in Semi-Additive Copper
Electro-chemical Plating,” IEEE Trans. on Semiconductor
Manufacturing, vol. 32, no. 4, pp. 366-373, Sept. 2019.

S.1. El-Henawy, C. Lang, and D. S. Boning, “Yield Predic-
tion for Coupled-Resonator Optical Waveguides Using
Variation-Aware Compact Models,” Frontiers in Optics
(FIO), Washington, DC, Sept. 2019.

Z.Zhang, M. B. Mcllrath,and D. S. Boning, “Adjoint-based
Particle Defect Yield Modeling for Silicon Photonics,” SPIE
Optics+Photonics, Optical Modeling and System Alignment
11103, San Diego, CA, Aug. 2019.

S. L. El-Henawy, Z. Zhang, R. Miller, and D. S. Boning,
“Photonic Device Sensitivity Analysis Methods: Towards
Process Variation-aware Silicon Photonics Design,” SPIE
Optics+Photonics, Optical Modeling and System Alignment
11103, San Diego, CA, Aug. 2019.

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.
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Edward S. Boyden

Y. Eva Tan Professor in Neurotechnology at MIT
McGovern Institute, Media Lab, and Koch Institute
Department of Biological Engineering

Department of Brain and Cognitive Sciences

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 | edboyden @ mit . edu

RESEARCH SCIENTISTS AND STAFF
Bobae An, Media Lab

Yi Cui, Media Lab

Burcu Guner, Media Lab
Jennifer Fehring, Media Lab
Manos Karagiannis, Media Lab
Kylie Leung, Media Lab
Shubhra Pandit, Media Lab
Demian Park, Media Lab

Or Shemesh, Media Lab

Doug Weston, Media Lab
Aimei Yang, Media Lab
Jian-Ping Zhao, Media Lab

POSTDOCTORAL ASSOCIATES
Ruixuan (Rui) Gao, MAS

Jinyoung Kang, MAS

Kristina Kitko, MAS

Changyang Linghu, MAS

Yangning Lu, MAS

Yong Qian, MAS

Nava Shmoel, BCS

Ho-Jun Suk, BCS

Panagiotis (Panos) Symvoulidis, MAS
Giovanni Talei Franzesi, MAS

Oz Wassie, 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
Jordan Harrod, HST
Brennan Jackson, HST
Shannon Johnson, MAS
Yixi Liu, EECS

Mitchell Murdock, BCS
Nikita Obidin, MAS

Daniel Oran, MAS

Andrew Payne, MAS
Archana Podury, Harvard Medical
Paul Reginato, BE
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Cipriano Romero, EECS
Margaret Schroeder, BCS
Sarah Sclarsic, MAS

Tay Won Shin, MAS
Anubhav Sinha, HST
Mike Skuhersky, MAS
Corban Swain, BE
Cristina Torres Caban, BE
Zeguan Wang, MAS

Jay Yu, BE

Ruihan Zhang, MAS

SUPPORT STAFF

Macey Lavoie, Administrative Assistant

Lisa Lieberson, Senior Administrative Assistant
Fira Zainal, Administrative Assistant

SELECTED PUBLICATIONS

K.D. Piatkevich* S. Bensussen®*, H. A. Tseng*, S. N.
Shroff, V. G. Lopez-Huerta, D. Park, E. E. Jung, O.
A.Shemesh, C. Straub, H. J. Gritton, M. F. Romano,
E.Costa, B. L. Sabatini, Z. Fu, E. S. Boyden**, X.
Han**, ““Population Imaging of Neural Activity in
Awake Behaving Mice,” Nature 574:413-417, (* equal
contribution, **, co-corresponding), 2019.

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.

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.

J-B. Chang, F. Chen, Y.-G. Yoon, E. E. Jung, H. Babcock,
J.-S. Kang, S. Asano, H.-J. Suk, N. Pak, P. W. Tillberg, A.
Wassie, D. Cai, and E. S. Boyden, “Iterative Expansion
Microscopy,” Nature Methods, 14:593-599, 2017.
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Vladimir Bulovic
MIT.nano Director

Fariborz Maseeh (1990) Professor of Emerging Technology

Department of Electrical Engineering and Computer Science

Physical properties of nanostructured materials and composite structures and
their use in development of electronic, excitonic, optical, and nano-mechanical
devices. Applications of nanostructures in large-scale technologies.

Rm. 13-3138 | 617-253-7012 | bulovic @ mit . edu

RESEARCH SCIENTISTS
Jeremiah Mwaura, RLE
Annie Wang, RLE

POSTDOCTORAL ASSOCIATES
Dane deQuilettes, RLE

Benjia Dak Dou, RLE

Maximilian Hoerantner, RLE

Joel Jean, RLE

Apoorva Murarka, RLE

Anurag Panda, RLE

GRADUATE STUDENTS

Roberto Brenes, EECS, NSF Fellow

Yumeng Melody Cao, EECS

Matthew Ruiyan Chua, EECS, A*"STAR Fellow
Mingye Gao, EECS

Jinchi Han, EECS

Madeliene Laitz, EECS, NSF Fellow

Melissa Li, EECS

Thomas Mahony, EECS

Mayuran Saravanapavanantham, EECS, NSF Fellow
Melany Sponseller, EECS

Richard Swartout, EECS

Ella Wassweiler, EECS, NSF Fellow

Sihan Jonas Xie, DMSE

Ryan Zimmerman, MechEng

Han Tony Zhu, Physics

VISITOR

Emma Belliveau, U. of Waterloo

SUPPORT STAFF

Samantha Farrell, Senior Administrative Assistant

PUBLICATIONS

M. V.Khenkin, et al, “Consensus Statement for Stability
Assessment and Reporting for Perovskite Photovoltaics
Based on ISOS Procedures,” Nature Energy 5,35-49,2020.

J. Jean, M. Woodhouse, and V. Bulovic, “Accelerating
Photovoltaic Market Entry with Module Replacement,’
Joule 3, 2824-2841,2019.

D. Burkitt, R. Swartwout, J. McGettrick, P. Greenwood, D.
Beynon, R. Brenes, V. Bulovic,and T. Watson, “Acetonitrile
Based Single Step Slot-die Compatible Perovskite Ink for
Flexible Photovoltaics,” RSC Advances 9, 37415-37423,2019.
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B. C. Pein, C. K. Lee, L. Shi, J. J. Shi, W. D. Chang, H. Y.
Hwang, J. Scherer, I. Coropceanu, X. G. Zhao, X. Zhang,
V. Bulovic, M. G. Bawendi, A. P. Willard, and K. A. Nelson,
“Terahertz-Driven Stark Spectroscopy of CdSe and CdSe-
CdS Core-Shell Quantum Dots,” Nano Letters 19, 8125-8131,
2019.

D. W. deQuilettes, K. Frohna, D. Emin, T. Kirchartz, V.
Bulovic, D. S. Ginger, and S. D. Stranks, “Charge-Carrier
Recombination in Halide Perovskites,” Chemical Reviews
119, 11007-11019, 2019.

N. Moody, D. Yoon, A. Johnson, E. Wassweiler, M. Nasi-
lowski, V. Bulovic, and M. G. Bawendi, “Decreased Syn-
thesis Costs and Waste Product Toxicity for Lead Sulfide
Quantum Dot Ink Photovoltaics,” Advanced Sustainable
Systems 3,1900061, 2019.

M. T.Hoerantner, E. L. Wassweiler, H. M. Zhang, A. Panda,
M. Nasilowski, A. Osherov, R. Swartwout, A. E. Driscoll,
N. S. Moody, M. G. Bawendi, K. F. Jensen, and V. Bulovic,
“High-Speed Vapor Transport Deposition of Perovskite
Thin Films,” ACS Applied Materials & Interfaces11,32928-
32936, 2019.

J. J. Yoo, S. Wieghold, M. C. Sponseller, M. R. Chua, S. N.
Bertram, N. T. P. Hartono, J. S. Tresback, E. C. Hansen, J.
P.Correa-Baena, V. Bulovic, T. Buonassisi, S. S. Shin, M. G.
Bawendi, “An Interface Stabilized Perovskite Solar Cell
with High Stabilized Efficiency and Low Voltage Loss,
Energy & Environmental Science 12, 2192-2199, 2019.

L.Nienhaus, J. P. Correa-Baena, S. Wieghold, M. Einzinger,
T. A. Lin, K. E. Shulenberger, N. D. Klein, M. F. Wu, V.
Bulovic, T. Buonassisi, M. A. Baldo, and M. G. Bawendi,
“Triplet-Sensitization by Lead Halide Perovskite Thin
Films for Near-Infrared-to-Visible Upconversion,” ACS
Energy Letters 4, 888-895, 2019.

N. Geva, L. Nienhaus, M. E. Wu, V. Bulovic, M. A. Bado,
T. Van Voorhis, and M. G. Bawendi, “A Heterogeneous
Kinetics Model for Triplet Exciton Transfer in Solid-State
Upconversion,” Journal of Physical Chemistry Letters 10,
3147-3152, 2019.

R. Brenes, M. Laitz, J. Jean, D. W. deQuilettes, and V.
Bulovic, “Benefit from Photon Recycling at the Maxi-
mum-Power Point of State-of-the-Art Perovskite Solar
Cells,” Physical Review Applied 12, 014017, 2019.
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Jacopo Buongiorno

TEPCO Professor, Department of Nuclear Science and Engineering
MacVicar Faculty Fellow

Director, Center for Advanced Nuclear Energy Systems (CANES)
Director of Science and Technology, Nuclear Reactor Laboratory (NRL)

Innovations in nuclear technology; boiling heat transfer; nuclear reactor design and
safety; offshore floating nuclear 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
Lorenzo Venneri, NSE
Enrique Velez-Lopez, CEE

UNDERGRADUATE STUDENTS
Lisa Blomberg, NSE

Abdalla Osman, MechE

Kyle Thomson, NSE

SUPPORT STAFF

Carolyn Carrington, Administrative Assistant

SELECTED PUBLICATIONS

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

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

J.Buongiorno, M. Corradini, J. Parsons, and D. Petti, “The
Future of Nuclear Energy in a Carbon-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, 11 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.
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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, and N. Todreas, “Safety
Analysis of a300 MWe Offshore Floating Nuclear Power
Plant in Marine Environment,” [accepted] Nuclear Tech-
nology, 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.

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
In-puts,” 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.
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Anantha Chandrakasan

Dean of Engineering
Vannevar Bush Professor of Electrical Engineering & Computer Science

Department of Electrical Engineering and Computer Science

Design of digital integrated circuits and systems. Energy efficient implementa-
tion of signal processing, communication and medical systems. Circuit design
with emerging technologies.

Rm. 38-107 | 617-258-7619 | anantha @ mit . edu

GRADUATE STUDENTS

Aya Amer, EECS (co-supervised by M. Shulaker)
Mohamed Radwan Abdelhamid, EECS

Maitreyi Ashok, EECS

Utsav Banerjee, EECS

Kaustav Brahma, EECS

Ruicong Chen, EECS (co-supervised by F. Adib)
Di-Chia Chueh, EECS (co-supervised by J. Glass)
Gloria (Yu Liang) Fang, EECS

Preetinder Garcha, EECS

Taehoon Jeong, EECS (co-supervised by H.-S. Lee)
Alex Ji, EECS

Harneet Khurana, EECS (co-supervised by H.-S. Lee)
Kyungmi Lee, EECS

Saurav Maji, EECS

Vipasha Mittal, EECS (co-supervised by H-S. Lee)
Rishabh Mittal, EECS (co-supervised by H-S. Lee)
Haripriya Mehta, EECS

Sirma Orguc, EECS (co-supervised by P. Anikeeva)
Joanna Sands, EECS

Miaorong Wang, EECS

Jongchan Woo, EECS

VISITING SCHOLARS
Chiraag Juvekar
Rabia Tugce Yazicigil, Boston University

SUPPORT STAFF

Margaret Flaherty, Senior Administrative Assistant

SELECTED PUBLICATIONS

M. Wang, and A. P. Chandrakasan, “Flexible Low Power
CNN Accelerator for Edge Computing with Weight
Tuning,” IEEE Asian Solid-State Circuits Conference
(A-SSCC), Nov. 2019.

G. Hills, C. Lau, A. Wright, S. Fuller, M. D. Bishop, T. Sri-
mani, P. Kanhaiya, R. Ho, A. Amer, Y. Stein, D. Murphy,
Arvind, A. P.Chandrakasan,and M. M. Shulaker, “Modern
Microprocessor Built from Complementary Carbon Nano-
tube Transistors,” Nature, vol. 572, no. 7771, pp.595-602,
Aug.2019.

U. Banerjee, T. S. Ukyab, and A. P. Chandrakasan, “Sap-
phire: A Configurable Crypto-Processor for Post-Quan-
tum Lattice-based Protocols,” IACR Transactions on
Cryptographic Hardware and Embedded Systems, vol.
2019, no. 4, pp. 17-61, Aug. 2019.
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U.Banerjee, A. Wright, C. Juvekar, M. Waller, Arvind, and
A.P.Chandrakasan, “An Energy-Efficient Reconfigurable
DTLS Cryptographic Engine for Securing Internet-of-
Things Applications,” IEEE Journal of Solid-State Circuits,
vol. 54, no. 8, pp.2339-2352, Aug. 2019

M. Kanik, S. Orguc, G. Varnavides, J. Kim, T. Benavides, D.
Gonzalez, T. Akintilo, C. C. Tasan, A. P.Chandrakasan, Y.
Fink,and P. Anikeeva, “Strain-Programmable Fiber-based
Artificial Muscle,” Science, vol. 365, no. 6449, pp.145-150,
Jul. 20109.

U.Banerjee, A. Pathak, A. P. Chandrakasan, “An Energy-Ef-
ficient Configurable Lattice Cryptography Processor for
the Quantum-Secure Internet of Things,” IEEE Interna-
tional Solid-State Circuits Conference (ISSCC), Feb. 2019.

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), Feb. 2019.

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 Journal of Solid-State Circuits, vol. 54, no. 1,
pp.217-230, Jan. 2019.

M. Tikekar, V. Sze, and A. P. Chandrakasan, “A Fully
Integrated Energy-Efficient H.265/HEVC Decoder With
eDRAM for Wearable Devices,” [EEE Journal of Solid-State
Circuits, vol. 53, no. 8, pp.2368-2377, Aug. 2018.
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Yufeng (Kevin) Chen

Assistant Professor of Electrical Engineering

Department of Electrical Engineering & Computer Science

Biomimetic Robotics, Insect-scale robots, intermediate Reynolds number fluid
dynamics, unsteady aerodynamics, soft artificial muscles, electroactive poly-
mer actuators

Rm. 10-140H | 617-253-7351 | yufengc @ mit . edu

SUPPORT STAFF

Catherine Bourgeois, Administrative Assistant

SELECTED PUBLICATIONS

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

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

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

Y.Chen, H. Wang, E. F. Helbling, N. T. Jafferis, R. Zufferey,
A. Ong,K.Ma, N. Gravish, P. Chirarattananon, M. Kovac,
and R. J. Wood, “A Biologically Inspired, Flapping-wing,
Hybrid Aerial-aquatic Microrobot,” Science Robotics. 2(11),
€aao5619, 2017.

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

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

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

S.Wang, L. Li, Y. Chen, Y. Wang, W. Sun, J. Xiao, D. Wain-
wright, W. Sun, T. Wang, R. Wood, and L. Wen, “A Bio-ro-
botic Remora Disc with Attachment and Detachment
Capabilities for Reversible Underwater Hitchhiking,’
IEEE/RSJ International Conference on Intelligent Robots
and Systems (ICRA). 4653-4659, 2019.
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Y. Chen, A. Ong, and R. J. Wood, “An Efficient Method
for the Design and Fabrication of 2D Laminate Robotic
Structures,” IEEE International Conference on Real-time
Computing and Robotics (RCAR), 2018.

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

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

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

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

Y.Chen, A. L. Desbiens, and R. J. Wood, “A Computational
Tool to Improve Flapping Efficiency of Robotic Insects,”
IEEE/RSJ International Conference on Robotics and Auto-
mation (ICRA).1733-1740, 2013.

A. L. Desbiens*, Y. Chen*, and R. J. Wood, “A Wing Char-
acterization Method for Flapping-wing Robotic Insects,’
IEEE/RSJ International Conference on Intelligent Robots
and Systems (IROS).1367-1373,2013. (*equal contribution)
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Luca Daniel
Professor

Department of Electrical Engineering & Computer Science

Development of numerical techniques: parameterized model order reduction,
uncertainty quantification, inverse problems and robust optimization for high
dimension parameter spaces. Current applications: magnetic resonance imag-
ing; electrical power distribution networks; robustness of deep neural networks

Rm. 36-849 | 617-253-2631 | luca @ mit . edu

POSTDOCTORAL ASSOCIATES
Ian Butterworth, EECS
Praneeth Namburi, EECS

GRADUATE STUDENTS
Samuel Chevalier, MechE
Durgesh Das, LGO
Ching-Yun (Irene) Ko, EECS
Jeet Mohapatra, EECS
Oliver Regele, LGO

Jose E. C. Serralles, EECS
Marco Turchetti, EECS
Tsui-Wei (Lily) Weng, EECS
Wang Zhang, MechE

UNDERGRADUATE STUDENTS
Akhilan Boopathy, EECS

Juan Gil, EECS

Alexander Gu, EECS

Wonjune Kang, EECS

Quang Kieu, EECS

Tuomas Oikarinen, EECS

Victor Rong, EECS

VISITORS

Roberta Bardini, Politecnico di Torino
Tommaso Bradde, Politecnico di Torino
Marco De Stefano, Politecnico di Torino
David Esseni, Univ. di Udine

Stefano Grivet, Politecnico di Torino
Giambattista Gruosso, Politecnico di Milano
Tommaso Rollo, Univ. di Udine

Luca Schenato, Univ. di Padova

SUPPORT STAFF

Chadwick Collins, Administrative Assistant

SELECTED PUBLICATIONS
Z.Zhang,S.El-Henawy, A. Sadun, R. Miller, and L. Daniel,
“Adjoint-Based Sensitivity Analysis for Silicon Photonic
Variations,” IEEE MTT-S: Intl. Conf. on Numerical Electro-
magnetic and Multiphysics Modeling and Optimization,
Cambridge, May 2019. (Invited paper).

A.Cramer, I. Miller, N. Eichenberg, J. De Jesus, L. Daniel,
and M. Longo, “Power Grid Simulation Considering Elec-
tric Vehicles and Renewable Energy Sources,” 14th Intern.
Conference on Eco-logical Vehicles and Renewable Energies
(EVER), May 20109.
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T. W. Weng, P-Y. Chen, L. M. Nguyen, M. S. Squillante,
A. Boopathy, I. V. Oseledets, and L. Daniel, “PROVEN:
Verifying Robustness of Neural Networks with a Prob-
abilistic Approach,” Intern. Conf. on Machine Learning
(ICML), Jun. 2019.

C.-Y. Ko, Z. Lyu, T.-W. Weng, L. Daniel, N. Wong, and D.
Lin, “POPQORN: Certifying Robustness of Recurrent
Neural Networks,” Intern. Conf on Machine Learning
(ICML), Jun. 2019.

G. Gruosso, R. Netto, L. Daniel, and P. Maffezzoni, “Joined
Probabilistic Load Flow Sensitivity Analysis of Distribu-
tion Networks Based on Polynomial Chaos Method,” IEEE
Transactions on Power Systems, Jul. 2019.

I.1.Giannakopoulos, J. E. C. Serrallés, B. Zhang, L. Daniel,
J.K.White, and R. Lattanzi, “Global Maxwell Tomography
Using an 8-channel Radiofrequency Coil: Simulation
Results for a Tissue-mimicking Phantom at 7T," 2019 IEEE
International Symposium on Antennas and Propagation
and USNC-URSI Radio Science Meeting, Atlanta, GA, USA,
2019, pp. 823-824.

T. Rollo, L. Daniel, and D. Esseni, “Accurate and Efficient
Dynamic Simulations of Ferroelectric Based Electron
Devices,” Intern Conf. on Simulation of Semiconductor
Processes and Devices (SISPAD), Sep. 2019.

E.S.Lee, I Butterworth, Y. Lu, P. Krauledat, P. Hansen, J.
Romano, L. Daniel, and M. L. Gray, “IPA-water Mixtures
asaTunable Tissue Phantom for Dielectric Spectroscopy
Measures of Tissue Hydration,” Biomedical Engineering
Society (BMES) Annual Meeting, Oct. 2019.

Y. S. Wang, T. W. Weng, and L. Daniel, “Verification of
Neural Network Control Policy Under Persistent Adver-
sarial Perturbation,” NeurIPS Safety and Robustness in
Decision Making Workshop, Dec. 2019.

A.Boopathy, T. W. Weng, S. Liu, P-Y. Chen, and L. Daniel,
“Double Margin: Efficient Training of Robust and Verifi-
able Neural Networks,” NeurIPS Safety and Robustness
in Decision Making Workshop, Dec. 2019.

J.Mohapatra, C.-Y.Ko, T.-W. Weng, S. Liu, P.-Y. Chen,and L.
Daniel, “Rethinking Randomized Smoothing for Adver-
sarial Robustness,” CoRR abs/2003.01249, 2020.
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Jesus A. del Alamo

Donner Professor
Professor of Electrical Engineering

Department of Electrical Engineering & Computer Science

Nanometer-scale IlI-V compound semiconductor transistors for future digital,

P 9
power, RF, microwave and millimeter wave applications. Reliability of com-
pound semiconductor transistors. Diamond transistors.

Rm. 38-246 | 617-253-4764 | alamo @ mit . edu

RESEARCH SCIENTIST
Alon Vardi, MTL

GRADUATE STUDENTS
Ebrahim Al Johani, EECS
Taek Yong Kim, EECS

Ethan Lee, EECS

Aviram Massuda, EECS
Murat Onen, EECS

Yanjie Shao, EECS

VISITORS

Luis Hurtado, U. Central Florida

Jin Soak Kim, Samsung Electronics

Yuval Epstain Ofek, Cooper Union

Moshe Tordjman, Technion

Claudia Vazquez Sanz, Universidad Politécnica de
Madrid

Alice Wu, Columbia University

SUPPORT STAFF

Elizabeth Kubicki, Administrative Assistant

SELECTED PUBLICATIONS

J. A. del Alamo, “Nanoscale III-V Electronics: InGaAs
FinFETs and Nanowire MOSFETs.” Invited Keynote,
Latin America Electron Devices Conference, San Jose,
Costa Rica, Feb. 25-28, 2020.

J. A. del Alamo, and E. S. Lee, “Stability and Reliabil-
ity of Lateral GaN Power Field-Effect Transistors,”
Invited Paper in Special Issue on Reliability of CMOS
Logic, Memory, Power and Beyond CMOS Devices of
IEEE Transactions on Electron Devices, Vol. 66, No. 11,
pp. 4578-4590, Nov. 2019.

M. Rau, J. Lin, D. A. Antoniadis, J. A. del Alamo, and M.
Luisier, “Investigation of Source Starvation in Record
III-V Quantum Well MOSFETSs,” IEEE Transactions on
Electron Devices, Vol. 66, No. 11, pp. 4698-4705, Nov. 2019.

N.Vidal, J. M. Lopez-Villegas,and J. A. del Alamo, “Anal-
ysis and Optimization of Multi-Winding Toroidal Induc-
tors for use in Multilayered Technologies,” IEEE Access,
Vol. 7, pp. 93537-93544, Jul. 11, 2019.

174 Faculty Profiles

X.Yao,W.Lu,N.Emond, J. A.del Alamo, J. Li,and B.Yildiz
“Proton-intercalation Based Analog Resistive Switch-
ing for Neuromorphic Computing,” 22nd International
Conference on Solid State Ionics (SSI), PyeongChang,
Korea, Jun. 16-21, 2019.

T. Srimani, G. Hills, X. Zhao, D. A. Antoniadis, J. A. del
Alamo, and M. M. Shulaker, “Asymmetric Gating for
Reducing Leakage Current in Carbon Nanotube Field-ef-
fect Transistors,” Applied Physics Letters, Vol.115,063107,
2019.

X.Zhao, A.Vardi,and J. A.del Alamo, “Fin-Width Scaling
of Highly-Doped InGaAs Fins,” IEEE Transactions on
Electron Devices, Vol. 66, No. 6, pp. 2563-2568, Jun. 2019.

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, Jun. 9-14, 2019.

W.Lu,Y.Lee,J.C.Gertsch, J. A. Murdzek, A. S. Cavanagh,
L.Kong, J. A.del Alamo, and S. M. George, “In Situ Ther-
mal Atomic Layer Etching for Sub-5 nm InGaAs Multi-
gate MOSFETS.” Nano Letters, Vol. 19, pp. 5159-5166, 2019.

X.Zhao,A.Vardiand J. A. del Alamo, “Excess OFF-State
Current in InGaAs FinFETs: Physics of the Parasitic
Bipolar Effect.” IEEE Transactions on Electron Devices,
Vol. 66, No. 5, pp. 2113-2118, May 2019.

Lee,E. S, L.Hurtado, J. Joh, S. Krishnan, S. Pendharkar,
and J. A.del Alamo, “Time-Dependent Dielectric Break-
down under AC Stressin GaN MIS-HEMTSs,” IEEE Inter-
national Reliability Physics Symposium (IRPS), Monterrey,
CA, Mar. 31-Apr. 4, 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, pp. 1208-1212, Mar. 2019.

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, ITI-V, and
Carbon Nanotubes,” IEEE Transactions on Nanotech-
nology, Vol. 18, pp. 270-273, 2019.
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Dirk R. Englund

Assistant Professor

Department of Electrical Engineering & Computer Science

Quantum Communications, Quantum Computing, and Quantum Sensing:
Devices and systems.

Rm. 36-351| 617-324-7014 | englund @ mit . edu

RESEARCH SCIENTISTS
Ryan Hamerly, RLE
Mikkel Heuck, RLE

POSTDOCTORAL ASSOCIATES
Jacques Carolan, Marie Curie Fellow
Chitraleema Chakraborty, RLE

Lorenzo De Santis, RLE

Carlos Errando Herranz

Laura Kim, IC Postdoctoral Fellow
Stefan Krastanov

Adrian Menssen, Humboldt Fellow

Matt Trusheim, ARL Postdoctoral Fellow

GRADUATE STUDENTS

Saumil Bandyopadhyay, EECS, NSF Fellow

Eric Bersin, EECS, NTSRF fellow

Liane Sarah Bel Bernstein, NSERC Postgraduate
Scholarship

Darius Bunandar, Physics

Uttara Chakraborty, EECS, NDSEG Fellow

Hyeongrak (Chuck) Choi

Kevin Chen, EECS, NSF Fellow

Ian Christen, NDSEG Fellow

Ronald Davis, RLE

Erik Eisenach, NSF Fellow

Christopher Foy, NSF fellow

Jordan Goldstein, NSF fellow

Zhen Guo

Isaac Harris, EECS

Donggyu Kim

Hugo Larocque, NSERC Postgraduate Scholarship

Tsung-Ju Lu, NDSEG Fellow

Hyowon Moon, EECS

Christopher Panuski, EECS, Hertz Fellow

Cheng Peng, EECS

Mihika Prabhu, EECS, NSF Fellow

Alex Sludds, EECS, NSF Fellow

Madison Sutula

Michael Walsh, EECS

Noel Wan, EECS

Reggie Wilcox

UNDERGRADUATE STUDENT
Yuan Lee, EECS & Physics

SUPPORT STAFF

Janice Balzer, Administrative Assistant
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SELECTED PUBLICATIONS

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

M. E. Trusheim, B. Pingault, N. H. Wan, M. Gundogan, L.
De Santis, K. C. Chen, M. Walsh, J. J. Rose, J. N. Becker, B.
Lienhard, E. Bersin, G. Malladi, H. Bakhru, I. Walmsley,
M. Atature, and D. Englund, “Transform-limited Photons
from a Tin-vacancy Spin in Diamond,” Phys. Rev. Lett.:124,
023602, 2020.

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

M.K.Bhaskar, R. Riedinger, B. Machielse, D. S. Levonian,
C.T.Nguyen, E.N.Knall, H. Park, D. Englund, M. Lon¢ar, D.
D.Sukachev,and M. D. Lukin, “Experimental Demonstra-
tion of Memory-enhanced Quantum Communication,”
Nature, 2020.

N.H.Wan, T--J.Lu, K. C.Chen, M. P. Walsh, M. E. Trusheim,
L.De Santis, E. A. Bersin, I. B. Harris, S. L. Mouradian, E.
S. Bielejec, and D. Englund, “Large-scale Integration of
Near-indistinguishable Artificial Atoms in Hybrid Pho-
tonic Circuits,” arXiv:1911.05265; to appear in Nature, 2019.

J-H.Kim, S. Aghaeimeibodi, J. Carolan, D. Englund, and E.
Waks, “Hybrid Integration Methods for On-chip Quantum
Photonics,” Optica:Issue 4, pp. 291-308, 2020.

M. Prabhu, C. Roques-Carmes, Y. Shen, N. Harris, L. Jing,
J. Carolan, R. Hamerly, T. Baehr-Jones, M. Hochberg, V.
Ceperi¢, J. D. Joannopoulos, D. Englund, and M. Soljaci¢,
“A Recurrent Ising Machine in a Photonic Integrated
Circuit,” to appear in Optica, 2020.

M. Heuck, K. Jacobs, and D. Englund, “Controlled-phase
Gate using Dynamically Coupled Cavities and Optical
Nonlinearities,” Phys. Rev. Lett.:124, 160501, 2020.

M. Heuck, K. Jacobs, and D. Englund, “Photon-Photon
Interactions in Dynamically Coupled Cavities,” Phys.
Rev. A 101, 042322, 2020.
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Jongyoon Han
Professor
Department of Electrical Engineering & Computer Science

Department of Biological Engineering

Nanofluidic / Microfluidic technologies for advanced biomolecule analysis and
sample preparation: cell and molecular sorting, novel nanofluidic phenomena,
biomolecule separation and pre-concentration, seawater desalination and
water 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, RLE

Yaoping Liu, SMART Center

Ishita Shrivastava, RLE

Smitha Thamarath Surendran, SMART Center
Dahou Yang, SMART Center

Junghyo Yoon, RLE

GRADUATE STUDENTS

Alex Barksdale, EECS

Kyungyong Choi, EECS

Matthew Flavin, EECS

Wei Ouyang, EECS

Menglin Shang, SMART Center, NUS
Zhumei Sun, ME

Ching Ann Tee, SMART Center, NUS
Eric Wynne, EECS

Aoli Xiong, SMART Center, NTU

VISITORS

Eric Brack, Army Natick Research Center
Xiwei Huang, Hangzhou Dianzi University
Dongho Kim, Hanyang University, Korea
Tingyu Li, Peking University, China
Aniruddh Sarkar, Ragon Institute

SUPPORT STAFF

Cindy Higgins, Administrative Assistant

SELECTED PUBLICATIONS

T. Kwon, S. H. Ko, J.-E. Hamel, and J. Han, “Continuous
Online Protein Quality Monitoring during Perfusion
Culture Pro-duction Using an Integrated Micro/
Nanofluidic System,” Analytical Chemistry, 92, 5267-5275
2020.

L.Yin, Z. Yang, Y. Wu, V. Denslin, C. C. Yu, C. A. Tee, C.
T. Lim, J. Han, and E. H. Lee, “Label-free Separation of
Mesenchymal Stem Cell Subpopulations with Distinct
Differentiation Potencies and Paracrine Effects,
Biomaterials, 240,119881, 2020.
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B. Jundi, H. Ryu, D.-H. Lee, R.-E. E. Abdulnour, B. D.
Engstrom, M. G. Duvall, A. Higuera, M. Pinilla-Vera, M.
E.Benson, J. Lee, N. Krishnamoorthy, R. M. Baron, J. Han,
J. Voldman, and Bruce D. Levy, “Leukocyte Function
Assessed via Serial Microlitre Sampling of Peripheral
Blood from Sepsis Patients Correlates with Disease
Severity,” Nature Biomedical Engineering, 3, 961-973,2019.

B.L.Khoo, M. Shang, C. H. Ng,C. T. Lim, W. J. Chng, and
J. Han, “Liquid Biopsy for Minimal Residual Disease
Detection in Leukemia Using a Portable Blast Cell
Biochip,” npj Precision Oncology, 3, 30, 2019.

C. Peng, S. Park, F. Barbosa de Sousa, H. Gan, S. J. Lee,
W. Wang, S. Lavender, S. Pilch, and J. Han, “Enhanced
Teeth Whitening by Nanofluidic Transport of Hydrogen
Peroxide into Enamel with Electrokinetic Flows,” Dental
Materials, 11,1637-1643, 2019.

C. A. Tee, Z. Yang, L. Yin, Y. Wu, J. Han, and E. H. Lee,
"Improved Zonal Chondrocyte Production Protocol
Integrating Size-based Inertial Spiral Microchannel
Separation and Dynamic Microcarrier Culture for Clinical
Application,” Biomaterials, 220, 119409, 2019.

W. Ouyang and J. Han, “Universal Amplification-free
Molecular Diagnostics by Billion-fold Hierarchical
Nanofluidic Concentration,” Proceedings of the National
Academy of Sciences of the United States of America
(PNAS), 116(33),16240-16249, 2019.

J. Yoon, V. Q. Do, V.-S. Pham, and J. Han, “Return Flow
Ion Concentration Polarization Desalination: A New
Way to Enhance Electromembrane Desalination,” Water
Research, 159, 501-510, 2019.

S.T.Surendran, A. Xiong, P.-H. 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, 255,
2019.

B. L. Khoo, G. Grenci, J. S. Y. Lim, Y. P. Lim, J. Fong, W.
Hseun 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
Combinatorial Therapy Reduced Cancer Stem Cell
Formation in Patient-derived Preclinical Models for
Tumor Relapse Prevention,” British Journal of Cancer,
120, 407-423, 2019.
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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

Mohamed Elsheikh, EECS

Jack Holloway, EECS

Zhi Hu, EECS

Mohamed I. Ibrahim, EECS

Mohamed I. Khan, EECS

Mina Kim, EECS (Co-supervised with Hae-Seung Lee)
Nathan Monroe, EECS

Cheng Wang, EECS

Jinchen Wang, EECS

UNDERGRADUATE STUDENT
James Quigley, EECS

VISITORS

Xibi Chen, Tsinghua University

Joshua Lewis, University of Illinois
Xingcun Li, Tsinghua University

Rui Ma, Mitsubishi Electric Research Labs

SUPPORT STAFF

Kathleen Brody, Administrative Assistant

PUBLICATIONS

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

J.W.Holloway, G. Dogiamis, S. Shin and R. Han, “220-to-320
GHz Manifold Triplexer with Wide Stop-Band Utilizing
Ridged Substrate Integrated Waveguides,” IEEE Trans. on
Microwave Theory and Techniques (T-MTT), 2020.

M. Ibrahim, M. I. Khan, C. Juvekar, W. Jung, R. Yazicigil,
A. Chandrakasan, and R. Han, “THzID: A 1.6mm2 Pack-
age-Less Cryptographic Identification Tag with Backscat-
tering and Beam-Steering at 260GHz," IEEE Intl. Solid-State
Circuit Conf. (ISSCC), San Francisco, CA, Feb. 2020.

X.Yi,C.Wang, M. Ly, J. Wang, J. Grajal and R. Han, “A Ter-
ahertz FMCW Comb Radar in 6snm CMOS with 100GHz
Bandwidth,” IEEE Intl. Solid-State Circuit Conf. (ISSCC),
San Francisco, CA, Feb. 2020.
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C. Wang, X. Yi, M. Kim and R. Han, “Sub-THz CMOS
Molecular Clock with 43ppt Long-Term Stability Using
High-Order Rotational Transition Probing and Slot Array
Couplers,” IEEE Intl. Solid-State Circuit Conf. (ISSCC), San
Francisco, CA, Feb. 2020.

L.Yi, M. Kim, Z. Hu, C. Ao, E. Burt, R. Tjoelker, I. Mehdi,
and R. Han, “A Molecular Clock Architecture for Deep
Space Inter-SmallSat Radio Occultation,” Institute of
Navigation (ION) Precise Time & Time Interval Systems
and Applications (PTTI) Meeting, Jan. 2020.

J. Holloway, G. C. Dogiamis, and R. Han, “Innovations
in Terahertz Interconnects: High-Speed Data Trans-
port Over Fully-Electrical Terahertz Waveguide Links,”
[invited], [IEEE Microwave Magazine, vol. 21,no.1, Jan.2020.

K. K. O, W. Choi, Q. Zhong, N. Sharma, Y. Zhang, R. Han,
Z.Ahmad, D.-Y. Kim, K. Shattry, I. Medvedev, D. Lary,
H.-J. Nam, P. Raskin, and I. Kim, “Opening Terahertz for
Everyday Applications,” IEEE Communications Magazine,
[invited], vol. 57, no. 8, Aug. 2019.

S. Naghavi, M. Taba, R. Han, M. Aseeri, A. Cathelin, and
E. Afshari, “Filling the Gap with Sand,” IEEE Solid-State
Circuits Magazine, [invited], Summer Issue, 2019.

D. Kim* M. . Ibrahim*, C. Foy*, M. E. Trusheim, R. Han
and D.R. Englund, “A CMOS-Integrated Quantum Sensor
Based on Nitrogen-Vacancy Centres,” Nature Electronics,
vol. 2, July 2019. (* Equal Contribution)

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.

C.Wang, M.Kim, Z.Hu and R. Han, “High-Precision Prob-
ing of Molecules Using THz CMOS Chips: Principles and
Applications in High-Accessibility Sensors and Clocks,”
[invited], Sendai, Japan, May 2019.

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, July 2019.
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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

Ji Lin, EECS

Yujun Lin, EECS

Zhijian Liu, EECS

Hanrui Wang, EECS

UNDERGRADUATE STUDENT
Joshua Noel, EECS

VISITORS

Muyang Li, Shanghai Jiaotong University
Zhekai Zhang, Shanghai Jiaotong University
Ligeng Zhu, Simon Fraser University

SELECTED PUBLICATIONS

M.Lj, J.Lin, Y. Ding, Z. Liu, J. Zhu, S. Han, “GAN Compres-
sion: Learning Efficient Architectures for Conditional
GANSs," IEEE Conference on Computer Vision and Pattern
Recognition (CVPR), 2020.

H. Caj, C. Gan, T. Wang, Z. Zhang, S. Han, “Once For All:
Train One Network and Specialize It for Efficient Deploy-
ment " International Conference on Learning Represen-
tations (ICLR), 2020.

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

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

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

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

J.Lin, C. Gan, S. Han., “TSM: Temporal Shift Module for
Efficient Video Understanding,” International Conference
on Computer Vision (ICCV),2019.
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H. Cai, L. Zhu, S. Han, “ProxylessNAS: Direct Neural
Architecture Search on Target Task and Hardware,”
International Conference on Learning Representations
(ICLR), 2019.

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

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

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

Associate Professor

Department of Materials Science & Engineering

Integrated photonics, optical thin films, glass and amorphous materials, sili-
con 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

Jerome Michon, DMSE

Carlos A. Rios Ocampo, DMSE

Ying Pan, DMSE

Mikhail Shalaginov, DMSE

Shaoliang Yu, DMSE

GRADUATE STUDENTS
Skylar Deckoff-Jones, DMSE
Tushar Karnik, DMSE
Gillian Micale, DMSE

Fan Yang, DMSE

Yifei Zhang, DMSE

UNDERGRADUATE STUDENTS
Raja B. Azhar, DMSE

Jeremy Dudo, DMSE

Babatunde Ogunlade, DMSE

VISITORS
Samuel Serna, Bridgewater State University
Xiaoming Qiu, Peking University

SUPPORT STAFF

Sandra Crawford, Administrative Assistant

SELECTED PUBLICATIONS

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

Y. Zhang, Q. Du, C. Wang, T. Fakhrul, S. Liu, L. Deng, D.
Huang, P. Pintus, J. Bowers, C. A. Ross, J. Hu, and L. Bij,
“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.Gongalves, 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.
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D.Kita, B. Miranda, D. Favela, D. Bono, J. Michon, H. Lin,
T.Gu, and J. Hy, “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-perfor-
mance Flexible Waveguide-integrated Photodetectors,”
Optica, vol. 5, pp. 44-51, 2018.

L.Lj, 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 Chal-
cogenide 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,
0. Ogbuy, 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.
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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 | ghu @ mit . edu

COLLABORATORS

Jianrong Gao, Delft University

John L. Reno, Sandia National Lab.

Zbig Wasilewski, University of Waterloo
Gerard Wysocki, Princeton University

GRADUATE STUDENTS
Ali Khalatpour, EECS
Theodore Letsou, EECS
Andrew Paulsen, EECS

Elise Uyehara, EECS

Tianyi Zeng, EECS

SUPPORT STAFF

Shayne Fernandes, Administrative Assistant

SELECTED PUBLICATIONS

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

Y. Gan, B. Mirzaei, S. van der Poel, J. Silva, M. Finkel, M.
Eggens, M. Ridder, A. Khalatpour, Q. Hu, E. van der Tak,
and J.R.Gao, "4 THz Beam Filter Based on a Back to Back
Si-lens System,” 31st IEEE International Symposium on
Space Terahertz Technology (ISSTT 2020), Tempe, AZ,
Mar. 8-11,2020.

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

D. Burghoff, N. Han, F. Kapsalidis, N. Henry, M. Beck, J.
Khurgin, J. Faist, and Q. Hu, “Microelectromechanical
Control of the State of Quantum Cascade Laser Frequency
Combs,” The 2019 Infrared Terahertz Quantum Workshop
(ITQW), Ojai, California, Sep. 15-20, 2019.

A.Paulsen, and Q. Hu, “Integrated Silicon Horn Used in a
THz-QCL Amplifier,” The 2019 Infrared Terahertz Quan-
tum Workshop (ITQW), Ojai, California, Sep. 15-20, 2019.
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E. Uyehara, A. Khalatpour, W. Xu, and Q. Hu, “Offset
Phase-locking of Two THz Quantum Cascade Lasers for
High Dynamic Range Heterodyne Imaging,” The 2019
Infrared Terahertz Quantum Workshop (ITQW), Ojai,
California, Sep. 15-20, 2019.

A. Albo, Y. V. Flores, Q. Hu, and J. L. Reno, “Advances in
Terahertz Quantum Cascade Lasers with Room-Tempera-
ture Negative Differential Resistance,” The 2019 Infrared
Terahertz Quantum Workshop (ITQW), Ojai, California,
Sep. 15-20, 2019.

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, April 15-17,2019.

Y. Yang, A. Paulsen, D. Burghoff, J. L. Reno, and Q. Hu,
“Lateral Heterogeneous Integration of Terahertz Quan-
tum Cascade Combs,” The 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 Spectroscopy and
Hyperspectral Imaging with Quantum Cascade Laser
Frequency Combs,” The 8th International Conference on
Optical Terahertz Science and Technology (OTST 2019),
Santa Fe, New Mexico, Mar. 10-15, 2019.

L. A. Sterczewski, J. Westberg, Y. Yang, D. Burghoff, J.
Reno, Q. Hu, and G. Wysocki, “Terahertz Multi-species
Sensing with Dual Chip-scale Combs,” to be published
in ACS Phot., 2020.

Y. Gan, B. Mirzaei, J. R. G. Silva, A. Khalatpour, Q. Hu,
C. Groppi, J. V. Siles, E. van der Tak, and J.-R. Gao, “81
Supra-THz Beams Generated by a Fourier Gratingand a
Quantum Cascade Laser,” Optics Express, 27, 34192, 2019.

N. Henry, D. Burghoff, Q. Hu, and J. B. Khurgin, “Study of
Spatio-temporal Character of Frequency Combs Gener-
ated by Quantum Cascade Lasers,” IEEE JQE, 25,12002009,
2019.
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Long Ju

Assistant Professor of Physics
Department of Physics

Two-dimensional materials, optical spectroscopy, optoelectronics,

Rm. 13-2005 | 617-253-4828 | longju @ mit . edu

POSTDOCTORAL ASSOCIATE
Tianyi Han, MRL

GRADUATE STUDENTS
Jixiang Yang, Physics
Matthew Yeung, EECS
Qihang Zhang, EECS

UNDERGRADUATE STUDENT
Alex Smith, Physics

SUPPORT STAFF

Monica Wolf, Administrative Assistant

SELECTED PUBLICATIONS

L. Ju, L. Wang, X. Li, F. Zhang, S. Moon, Z. Lu, K. Wata-
nabe, T. Taniguchi, D. Smirnov, F. Rana, and P. L. McEuen,
“Unconventional Valley-dependent Optical Selection
Rules and Landau Level Mixing in Bilayer Graphene,”
Nature Communications, 2020.

L. Ju, L. Wang, T. Cao, T. Taniguchi, K. Watanabe, S.
G. Louie, F. Rana et al. “Tunable Excitons in Bilayer
Graphene”, Science 358, no. 6365 (2017): 907-910.

L. Jiang, Z. Shi, B. Zeng, S. Wang, J.-H. Kang, T. Joshi,
C. Jin, et al, “Soliton-dependent Plasmon Reflection at
Bilayer Graphene Domain Walls,” Nature Materials 15,
no. 8 (2016): 840-844.

J. Velasco Jr., L. Ju, D. Wong, S. Kahn, J. Lee, H.-Z. Tsai,
C. Germany, et al, “Nanoscale Control of Rewriteable
Doping Patterns in Pristine Graphene/boron Nitride
Heterostructures,” Nano Letters16, no. 3 (2016): 1620-1625.

D. Wong, J. Velasco Jr., L. Ju, J. Lee, S. Kahn, H.-Z. Tsai,
C. Germany, et al, “Characterization and Manipulation
of Individual Defects in Insulating Hexagonal Boron
Nitride Using Scanning Tunnelling Microscopy,” Nature
Nanotechnology 10, no. 11 (2015): 949.

L. Ju, Z. Shi, N. Nair, Y. Lv, C. Jin, J. Velasco Jr., C. Oje-
da-Aristizabal, et al, “Topological Valley Transport at
Bilayer Graphene Domain Walls,’, Nature 520, no. 7549
(2015): 650-655.

Y.-Q. Bie, J. Horng, Z. Shi, L. Ju, Q. Zhou, A. Zettl, D. Yu,
and F. Wang, “Vibrational Spectroscopy at Electrolyte/
electrode Interfaces with Graphene Gratings,” Nature
Communications 6, no. 1 (2015): 1-6.
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L. Ju., J. Velasco Jr., E. Huang, S. Kahn, C. Nosiglia, H.-Z.
Tsai, W. Yang, et al, “Photoinduced Doping in Heterostruc-
tures of Graphene and Boron Nitride,” Nature Nanotech-
nology 9, no. 5 (2014): 348.

Z.Shi, C.Jin, W.Yang, L. Ju,J. Horng, X. Lu, H. A. Bechtel,
et al, “Gate-dependent Pseudospin Mixing in Graphene/
boron Nitride Moiré Superlattices,” Nature Physics 10, no.
10 (2014): 743-747.

J.Lee,W.Bao, L. Ju,P.J.Schuck, F. Wang,and A. Weber-Bar-
gioni, “Switching Individual Quantum Dot Emission
Through Electrically Controlling Resonant Energy Trans-
fer to Graphene,” Nano Letters 14, no. 12 (2014): 7115-7119.

S.-E. Shi, T.-T. Tang, B. Zeng, L. Ju, Q. Zhou, A. Zettl, and
F. Wang, “Controlling Graphene Ultrafast Hot Carrier
Response from Metal-like to Semiconductor-like by Elec-
trostatic Gating,” Nano Letters 14, no. 3 (2014): 1578-1582.

K.E.Mak,L.Ju, F.Wang,and T. F. Heinz. “Optical Spectros-
copy of Graphene: From the Far Infrared to the Ultravio-
let,” Solid State Communications 152, no. 15 (2012):1341-1349.

L. Ju, B. Geng, J. Horng, C. Girit, M. Martin, Z. Hao, H. A.
Bechtel, et al. “Graphene Plasmonics for Tunable Tera-
hertz Metamaterials”, Nature Nanotechnology 6, no. 10
(2011): 630.

M. Liu, X. Yin, E. Ulin-Avila, B. Geng, T. Zentgraf, L. Ju,
F. Wang, and X. Zhang, “A Graphene-based Broadband
Optical Modulator,” Nature 474, no. 7349 (2011): 64-67.

X.Xu, L. Ju, X. Feng, Y. Sun, R. Zhou, K. Liy, S. Fan, Q. Lj,
and K. Jiang, “Controlled Fabrication of High-quality
Carbon Nanoscrolls from Monolayer Graphene,” Nano
Letters 9, no. 7 (2009): 2565-2570.
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Jeehwan Kim

Class 47 Career Development Associate Professor
Department of Mechanical Engineering
Department of Materials Science and Engineering

Research Laboratory of Electronics

Two-dimensional material based layer transfer, brain-inspired neuromorphic computing,
single-crystalline graphene electronics, advanced photovoltaics.

Rm. 38-276 | 617-324-1948 | jeehwan @ mit . edu

POSTDOCTORAL ASSOCIATES
Sanghoon Bae, MechE
Hyunseok Kim, MechE
Yeongin Kim, MechE
Wei Kong, MechE
Hyunseong Kum, MechE
Haneol Lee, MechE

Peng Lin, MechE

Jaewoo Shim, MechE
Jiho Shin, 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

SUPPORT STAFF

Emilie Heilig, Administrative Assistant

SELECTED PUBLICATIONS

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

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

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

H.Kum, D. Lee, W. Kong, H. Kim, Y. Park, Y. Kim, Y. Baek,
S.-H.Bae, K. Lee,and J. Kim, “Epitaxial Growth and Lay-
er-transfer Techniques for Heterogeneous Integration of
Materials for Electronic and Photonic Devices,” Nature
Electronics, vol. 2, pp. 439-450, 2019.
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W. Kong, H. Kum, S.-H. Bae, J. Shim, H. Kim, L. Kong, Y.
Meng, K. Wang, C. Kim, and J. Kim, “Path Towards Gra-
phene Commercialization from Lab to Market,” Nature
Nanotechnology vol. 14, pp. 927-938, 2019.

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

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

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

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

Y.Kim, S. S. Cruz, K. Lee, B. O. Alawode, C. Choj, 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

Piezoelectric MEMS, Al for Design and Manufacturing
Rm. 1-306 | 617-452-2472 | sangkim @ mit . edu

GRADUATE STUDENT
Haluk Akay, DME

UNDERGRADUATE STUDENTS
Matt Moris, EECS
Nadia Waid, EECS

VISITING RESEARCH STAFF

Sergio A Navarro Tuch, Tecnologico de Monterrey

SUPPORT STAFF

Tony Pulsone, Administrative Assistant

SELECTED PUBLICATIONS

S.-G.Kim,S. M. Yoon, M. Yang, J. Choi, H. Akay, E. Burnell,
“Al for Design: Virtual Design Assistance,” CIRP Annals
- Manufacturing Technology, v68.1,2019

R.Xu, H. Akay, S. Kim “Buckled MEMS Beams for Energy
Harvesting from Low Frequency Vibrations” Research
[26395274] 2019. (2019): 1-14.

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

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

Professor of Electrical Engineering

Department of Electrical Engineering & Computer Science

Synthesis, characterization and applications of low-dimensional materials,
including carbon nanotube, graphene and other two dimensional materials.

Rm. 13-3065 | 617-324-4068 | jingkong @ mit . edu

POSTDOCTORAL ASSOCIATES
Minghui (Hill) Chiu, RLE

Yunfan Guo, RLE

Qingging Ji, RLE

Nannan Mao, RLE

JiHoon Park, RLE

Mahdi Tavakoli, RLE

Jiangtao Wang, RLE

Jiayuan Zhao, RLE

GRADUATE STUDENTS

Zhantao Chen, MechE

Marek Hempel, EECS

Jian-An(Jake) Ke, DMSE

Angyu Lu, EECS

Luiz Gustavo Pimenta Martins, Physics
Pin-Chun Shen, EECS

Cong Su, NSE

Haozhe Wang, EECS

VISITORS

Zhengyang Cai, Tsinghua University, China

Yongli Duan, China University of Petroleum, China

Weihua Mu, Wenzhou Institute of Biomaterials and
Bioengineering, China

Jianbin Zhang, Inner Mongolia Univ. of Technology,
China

SUPPORT STAFF

Arlene Wint, Administrative Assistant

SELECTED PUBLICATIONS

H. Yao, Y.-P. Hsieh, J. Kong, and M. Hofmann, “Model-
ling Electrical Conduction in Nanostructure Assemblies
Through Complex Networks,” Nat. Mater, 2020.

X.Yue, H.Wang, J. Kong, B.Li, J. Yang, Q. Li,and J. Zhang,
“A Novel and Green Sulfur Fertilizer from CS2 to Promote
Reproductive Growth of Plants,” Environmental Pollution,
114448, 2020.

H.Zhao, B. Wang, F. Liu, X. Yan, H. Wang, W. S. Leong, M.
J.Stevens, P. Vashishta, A. Nakano, J. Kong, R. Kalia, and
H.Wang, “Fluidic Flow Assisted Deterministic Folding of
Van der Waals Materials,” Advanced Functional Materials,
2020, 30,1908691.
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H. Si, Q. Deng, C. Yin, M. M. Tavakoli, J. Zhang, and J.
Kong, “Graphdiyne Coupled with g C3N4/NiFe Layered
Double Hydroxide, a Layered Nanohybrid for Highly
Efficient Photoelectrochemical Water Oxidation,” Adv.
Mater. Interfaces 2020, 7,1902083.

J.Li, Y. Huang,Y. Song, L.Li, H. Zheng, H. Wang, T. Gu, K.
Richardson, J. Kong, J. Hu, and H. Lin, “High-performance
Graphene-integrated Thermo-optic Switch: Design and
Experimental Validation,” Optical Materials Express 10
(2), 387-396, 2020.

R. Xiang, T. Inoue, Y. Zheng, A. Kumamoto, Y. Qian, Y.
Sato, M. Liu, D. Tang, D. Gokhale, J. Guo, K. Hisama, S.
Yotsumoto, T. Ogamoto, H. Arai, Y. Kobayashi, H. Zhang,
B.Hou, A. Anisimov, M. Maruyama, Y. Miyata, S. Okada,
S.Chiashi, Yan Li, J. Kong, E. I Kauppinen, Y. Ikuhara, K.
Suenaga, and S. Maruyama, “One-dimensional Van der
waals Heterostructures,” Science 367 (6477),537-542,2020.

J. Vejpravova, B. Pacakova, M. S. Dresselhaus, J. Kong, and
M. Kalbac, “Coexistence of Van Hove Singularities and
Pseudomagnetic Fields in Modulated Graphene Bilayer,”
Nanotechnology 31 (16), 165705, 2020.

X.Zeng, J.Sun, S.Lj, J. Shi, H. Gao, W.-S. Leong, Y. Wu, M.
Li, C.Liu, P. Li, J. Kong, Y.-Z. Wu, G. Nie, Y. Fu, G. Zhang,
“Blood-triggered Generation of Platinum Nanoparticle
Functions as an Anti-cancer Agent,” Nature communica-
tions 11 (1), 1-12, 2020.

P-C. Shen, C. Lin, H. Wang, K. H. Teo, and J. Kong, “Fer-
roelectric Memory Field-effect Transistors Using CVD
Monolayer MoS2 as Resistive Switching Channel,” Applied
Physics Letters 116 (3), 033501, 2020.

Y. Han, X. Fan, H. Wang, F. Zhao, C. G. Tully, J. Kong, N.
Yao, and N. Yan, “High-yield Monolayer Graphene Grids
for Near-atomic Resolution Cryoelectron Microscopy,”
Proceedings of the National Academy of Sciences 117 (2),
1009-1014, 2020.

J. Niu, J. Guan, M. Dou, Z. Zhang, J. Kong, and F. Wang,
“Sustainable Synthesis of Biomass-derived Carbon Elec-
trodes with Hybrid Energy-storage Behaviors for Usein
High-performance Na-ion Capacitors,” J. Mat. Research,
vol. 32, pp. 3458, 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

POSTDOCTORAL RESEARCHER
Apoorva Murarka, RLE

GRADUATE STUDENTS
Benjamin Cary, EECS

Mingye Gu, EECS

Jinchi Han, EECS

Sajjad Mohammadiyangijeh, EECS
John Zhang, MechE

UNDERGRADUATE STUDENT
Daniel Sheen, EECS

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

SELECTED PUBLICATIONS

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

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

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

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

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

J.Y. Yoon, J. H. Lang and D. L. Trumper, “Double-sided
Linear Iron-core Fine-tooth Motor for Low Acoustic
Noise and High Acceleration,” IEEE/ASME Transactions
on Mechatronics, 24,2161-2170, Oct. 2019, also doi: 10.1109/
TMECH.2019.2929236.
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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, Sep. 2019.

E. Kalfon-Cohen, L. Acauan, A. L. Kaiser, A. Jurkov, R.
Campanario, D. Sheen, J.H.Lang, Y. Stein and B. L. Wardle,
“Structural Electronic Components Based on Polymer
Nanocomposites,” Proceedings: 22nd International Con-
ference on Composite Materials, \#2411-2, Melbourne,
Australia, Aug. 11-16, 2019.

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/
abli4a, Apr. 2019.

N. M. Monroe and J. H. Lang, “Broadband Large-scale
Acoustic Energy Harvesting via Synthe-sized Electri-
cal Load - Part II: Electrical Load,” Smart Materials and
Structures, also https://doi.org/10.1088/1361-665X/ab1158,
Apr. 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.
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James M. LeBeau

Associate Professor
John Chipman Professor of Materials Science and Engineering

Department of Materials Science and Engineering

Aberration correction electron microscopy, understanding material properties
from atomic structure, interfaces between dissimilar materials, quantitative
atomic resolution microscopy imaging and diffraction, automation and machine
learning applied to microscopy, image processing and analysis techniques.

Rm. 13-5034 | 617-253-6889 | lebeau @ mit . edu

POSTDOCTORAL ASSOCIATES
Matthew Hauwiller, DMSE
Dennis Kim, DMSE

GRADUATE STUDENTS

Xi Chen, DMSE

Abinash Kumar, DMSE

Aubrey Penn, NC State University
Michael Xu, DMSE

UNDERGRADUATE STUDENT
Gabriela Corea, DMSE

VISITOR
Anna Kaleta, Institute of Physics, Polish Academy of
Sciences

SUPPORT STAFF

Julia Hollingsworth, Administrative Assistant

SELECTED PUBLICATIONS
A.N. Penn, S. Koohfar, D. P. Kumah, and J. M. LeBeau,
“On the Redistribution of Charge in La0.7Sr0.3CrO3/
Lao.7Sr0.3Mn0O3 Multilayer Thin Films,” AIP Advances,
vol. 10, iss. 4, pp. 045113, Apr. 2020.

T.B.Eldred, M. Abdelhamid, J. G. Reynolds, N. A. EI-Masry,
J.M. LeBeau, and S. M. Bedair, “Observing Relaxation in
Device Quality InGaN Templates by TEM Techniques,’
Applied Physics Letters, vol. 116, iss. 10, pp. 102104, Mar. 2020.

Z.H.Lim, M. Chrysler, A. Kumar, J. P. Mauthe, D. P. Kumabh,
C. Richardson, J. M. LeBeau, and J. H. Ngai, “Suspended
Single-crystalline Oxide Structures on Silicon Through
Wet-etch Techniques: Effects of Oxygen Vacancies and
Dislocation on Etch Rates,” Journal of Vacuum Science &
Technology A, vol. 38, iss. 1, pp. 013406, Jan. 2020.

S.S.Jo,Y.Li, A. Singh, A. Kumar, S. Frisone, J. M. LeBeau,
and R. Jaramillo, “Formation of Large-area MoS2 Thin
Films by Oxygen-catalyzed Sulfurization of Mo Thin
Films,” Journal of Vacuum Science & Technology A, vol.
38,iss.1, pp. 013405, Jan. 2020.

A. Nozariasbmarz, F. Suarez, J. H. Dycus, M. J. Cabral, J.
M. LeBeau, M. C. Ozturk, and D. Vashaee, “Thermoelectric
Generators for Wearable Body Heat Harvesting: Material
and Device Concurrent Optimization,” Nano Energy, vol.
67. pPp. 104265. Jan. 2020.
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A.Kumar, J. N. Baker, P. C. Bowes, M. J. Cabral, S. Zhang,
E.C.Dickey,D.L.Irving,and J. M. LeBeau, “Decoding the
Complexities of Lead-based Relaxor Ferroelectrics,” arXiv
preprint: 1911.05853. 2019

M. J. Miller, M. J. Cabral, E. C. Dickey, J. M. LeBeau, and
B. J.Reich, “Accounting for Location Measurement Error
in Atomic Resolution Images of Crystalline Materials,”
arXiv preprint: 1910.14195. 2019

R.Trappen. A. J. Grutter, C. Y. Huang, A. N. Penn, N. Mot-
taghi, S. Yousefi, A. Haertter, S. Kumari, J. M. LeBeau,
B. J. Kirby, and M. B. Holcomb, “Effect of Oxygen Stoi-
chiometry on the Magnetization Profiles and Negative
Magnetization in LSMO Thin Films,” Journal of Applied
Physics, vol. 126, iss. 10, p. 105301, Sep. 2019.

Z. H. Lim, N. F. Quackenbush, A. N. Penn, M. Chrysler,
M. Bowden, Z. Zhu, J. M. Ablett, T.-L. Lee, J. M. LeBeau,
J. C.Woicik, P. V. Sushko, S. A.Chambers, and J. H. Ngai,
“Charge Transfer and Built-in Electric Fields Between a
Crystalline Oxide and Silicon,” Phys. Rev. Lett., vol. 123,
iss. 2, pp. 26805, Jul. 2019.
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Hae-Seu ng Lee Analog and Mixed-signal Integrated Circuits, with a Particular Emphasis in Data
Director of Microsystems Technology Laboratories Conversion Circuits in scaled CMOS.

Director of Center for Integrated Circuits and Systems Rm. 39-521| 617-253-5174 | hslee @ mtl . mit . edu

ATSC Professor of Electrical Engineering & Computer Science

Department of Electrical Engineering & Computer Science

POSTDOCTORAL ASSOCIATE
Anand Chandrasekhar, EECS

GRADUATE STUDENTS
Ruicong Chen, EECS
Rebecca Ho, EECS

Taehoon Jeong, EECS
Harneet Singh Khurana, EECS
Jaehwan Kim, EECS

Mina Kim, EECS

Henry Love, EECS

Rishabh Mittal, EECS
Vipasha Mittal, EECS
XiYang, EECS

SUPPORT STAFF

Elizabeth Green, Senior Administrative Assistant
Elizabeth Kubicki, Administrative Assistant

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

X.Yang, S. Bae, and H. Lee, “An 8-bit 2.8 GS/s Flash ADC
with Time-based Offset Calibration and Interpolation in
65 nm CMOS,” ESSCIRC 2019 - [EEE 45th European Solid
State Circuits Conference (ESSCIRC), Cracow, Poland,
Sept. 2019, pp. 305-308.

H.Wang, K. Wang, J. Yang, L. Shen, N. Sun, H.-S. Lee,and
S. Han, “TransATS: Transferable Automatic Transistor
Sizing with Graph Neural Networks Based Reinforcement
Learning,” 1st ACM/IEEE Workshop on Machine Learning
for CAD (MLCAD), Sept, 2019.

J.Seo,H.-S. Lee, and C. Sodini, “Non-invasive Evaluation of
aCarotid Arterial Pressure Waveform Using Motion-toler-
ant Ultrsound Measurements During Valsalva Maneuver,’
accepted for publication in IEEE Journal of Biomedical
and Health Informatics.

H.-S. Lee, “Non-switched Capacitor Circuits for Del-
ta-sigma ADCs,” U.S. Patent 10,469, 098, Nov. 5, 2019

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

Department of Electrical Engineering & Computer Science

Spintronics; spin based logic and memory device; nanoscale magnetic material
for information storage and microwave application; fabrication technique of
magnetic nanodevices; spin related phenomena in semiconductor, topological
insulator, superconductors and low dimensional material; magnetic dynamics

Rm. 39-553a | 617-253-0019 | lugiao @ mit . edu

POSTDOCTORAL ASSOCIATE
Yabin Fan, MTL

GRADUATE STUDENTS
Josh Chou, Physics

Joseph Finley, EECS

Jiahao Han, EECS

Justin Hou, EECS

Tagiyyah Safi, EECS
Pengxiang Zhang, EECS

UNDERGRADUATE STUDENT
Brooke C McGoldrick, EECS

VISITOR
Junxiang Xiang, University of Science and Technology
of China

SUPPORT STAFF

Steven O'Hearn, Administrative Assistant

SELECTED PUBLICATIONS

S. A. Siddiqui, S. Dutta, A. Tang, L. Liu, C. A. Ross, and
M. A. Baldo, “Magnetic Domain Wall Based Synaptic
and Activation Function Generator for Neuromorphic
Accelerators,” Nano Letters 20,1033, 2019.

P.Zhang, J. Finley, T. Safi, and L. Liu, “Quantitative Study
on Current-Induced Effect in an Antiferromagnet Insu-
lator/Pt Bilayer Film,” Phys. Rev. Lett.,123.247206, 20109.

J.Han,P.Zhang, J.T.Hou, S. A. Siddiqui, and L. Liu, “Mutual
Control of Coherent Spin Waves and Magnetic Domain
Walls in a Magnonic Device,” Science 366, 1121, 2019.

Y. Fan, J. T. Hou, J. Finley, S. K. Kim, Y. Tserkovnyak, and
L. Liu, “Electrical Manipulation of Spin Pumping Signal
through Nonlocal Thermal Magnon Transport,” Appl.
Phys. Lett. 115,172405, 2019.

K.Nakagawara, S.Kasai, J. Ryu, S. Mitani, L. Liu, M. Kohda,
and J. Nitta, “Temperature-dependent Spin Hall Effect
Tunneling Spectroscopy in Platinum,” Appl. Phys. Lett.
115,162403, 2019.

J.T.Hou,and L. Liy, “Strong Coupling Between Microwave
Photons and Nanomagnet Magnons,” Physical Review
Letters, 123,107702, 2019.
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D. MacNeill, J. Hou, D.R.Klein, P. Zhang, P. Jarillo-Herrero,
and L. Liu, “Gigahertz Frequency Antiferromagnetic
Resonance and Strong Magnon-magnon Coupling in
the Layered Crystal CrCl3,” Physical Review Letters, 123,
047204, 2019.

H.Wang, J. Finley, P.Zhang, J. Han, J. Hou, and L. Liu “Spin-
Orbit-Torque Switching Mediated by an Antiferromag-
netic Insulator,” Physical Review Applied, 11,044070, 2019.

H. Wang, K. Y. Meng, P. Zhang, J. Hou, J. Finley, J. Han,
F. Yang and L. Liu, “Large Spin-orbit Torque Observed
in Epitaxial SrIrO3 Thin Films,” Applied Physics Letters
114, 232406, 2019.

T.S.Safi,P.Zhang, Y. Fan, Z. Guo, J. Han, E. R. Rosenberg,
C.Ross, Y. Tserkovnyak, and L. Liu, “Variable Spin-charge
Conversion Across Metal-insulator Transition,” Nature
Communications 11, 476, 2020.
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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

Luye (Mary) My, KI

Peter Winter, KI

Jiaquan (Jason) Yu, KI

Ye Zhang, KI

GRADUATE STUDENTS
Alex Miller, HST

Max Stockslager, MechE
Weida (Richard) Wu, BE

UNDERGRADUATE STUDENT
Emily Ryeom, BE

STAFF

Lin Lin, KI
Mahnoor Mirza, KI
Nola Mulugeta, KI
Jennifer Yoon, KI

SUPPORT STAFF

Mariann Murray, Administrative Assistant

SELECTED PUBLICATIONS

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

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

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

SUPPORT STAFF

Catherine Bourgeois, Administrative Assistant

SELECTED PUBLICATIONS

V. Jamali* F. Niroui*, L. W. Taylor, O. Dewey, B. Koscher,
M. Pasquali, and A. P. Alivisatos, “Perovskite-Carbon
Nanotube Light-Emitting Fibers,” Nano Lett., vol. 20, no.
5, pp. 3178-3184, 2020. *Equal contributions.

S. Fathipour, S. F. Almeida, Z. A. Ye, B. Saha, F. Niroui,
T. King Liu, and J. Wu, “Reducing Adhesion Energy of
Nanoelectromechanical Relay Contacts by Self-assem-
bled Perfluoro(2,3-Dimethylbutan-2-o0l) Coating,” AIP
Advances, vol. 9, 055329, 2019.

T.W. Jones, A. Osherov, M. Alsari, M. Sponseller, B. C. Duck,
Y. Jung, E. 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, E. 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.
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F. Niroui, A. I. Wang, E. M. Sletten, Y. Song, J. Kong, E.
Yablonovitch, T. M. Swager, J. H. Lang, and V. Bulovic,
“Tunneling Nanoelectromechanical Switches Based on
Compressible Molecular Thin Films,” ACS Nano, vol. 9,
Pp. 7886-7894, 2015.

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

F. Niroui, P. B. Deotare, E. M. Sletten, A. I. Wang, E.
Yablonovitch, T. M. Swager, J. H. Lang, and V. Bulovic,
“Nanoelectromechanical Tunneling Switches Based on
Self-assembled Molecular Layers,” IEEE International
Conference on Micro Electro Mechanical Systems, pp.
1103-1106, 2014.
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Tomas Palacios
Professor

Department of Electrical Engineering & Computer Science

Design, fabrication, and characterization of novel electronic de-vices and sys-
tems based on wide bandgap semiconductors & 2-D materials, polarization
& bandgap engineering, transistors for high voltage, sub-mm wave power &
digital applications.

Rm. 39-567a | 617-324-2395 | tpalacios @ mit . edu

POSTDOCTORAL ASSOCIATES
Yuxuan Lin, MTL
Ahmad Zubair, MTL

GRADUATE STUDENTS
Nadim Chowdhury, EECS
Qiang Cui, EECS/SDM
Marek Hempel, EECS
Yiyue Luo, EECS, CSAIL
Elaine McVay, EECS
Ayrton Munoz, EECS
John Niroula, EECS
Joshua Perozek, EECS
Pao-Chuan Shih, EECS
Qingyun Xie, EECS
Mantian Xue, EECS
Mengyang Yuan, EECS
Jiadi Zhu, EECS

UNDERGRADUATE STUDENTS
Lokhin Cheng, SuperUROP

Jaeyoung Jung, UROP

Heyi Li, UROP

Kevin Limanta, UROP

Chenkai Mao, UROP

Sarah Spector, SuperUROP

Xingyu Zou, SuperUROP

VISITORS

Marian Pampillon, Universidad Politecnica de Madrid

Miguel Sanchez, Universidad Politecnica de Madrid

Anthony Taylor, Edwards Vacuum

Marisa Lopez Vallejo, Universidad Politecnica de
Madrid

Kohei Yoshizawa, DOWA

SUPPORT STAFF

Joseph Baylon, Administrative Assistant

SELECTED PUBLICATIONS

N. Chowdhury, T. Palacios, et al, “First Demonstration
of a Self-Aligned GaN p-FET,” 2019 IEEE International
Electron Devices Meeting (IEDM), IEEE, pg. 4.6.1-4.6. 4,2019.

M. Xiao, T. Palacios, et al, “Leakage and Breakdown Mech-

anisms of GaN Vertical Power FinFETSs,” Applied Physics
Letters, 114,16, 163503, 2019.
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Y. Sun, T. Palacios, et al, “Photoelectric Synaptic Plasticity
Realized by 2D Perovskite,” Advanced Functional Materi-
als,” 1902538, 2019.

N. Chowdhury, T. Palacios, et al, “p-Channel GaN Tran-
sistor Based on p-GaN/AlGaN/GaN on Si,” IEEE Electron
Device Letters, 1036-1039, 2019.

Y.Lin, T. Palacios, et al, “Asymmetric Hot-carrier Therma-
li-zation and Broadband Photoresponse in Graphene-2D
Semiconductor Lateral Heterojunctions,” Science
Advances, 5, 6, eaav1493, 2019.

Y. Zhang, T. Palacios, et al, “ON-Resistance in Vertical
Pow-er FInFETSs,” IEEE Transactions on Electron Devices,
66, 9,3903-3909, 2019.

N. Mao, T. Palacios, et al, “Direct Observation of Sym-
metry-Dependent Electron Phonon Coupling in Black
Phosphorus,” Journal of the American Chemical Society,
141, 48,18994-19001, 2019.

M. Ruzzarin, T. Palacios, et al, “Characterization of Charge
Trapping Mechanisms in GaN Vertical Fin FETs Under
Positive Gate Bias,” Microelectronics Reliability,100,113488,
2019.

X.Zhang, T. Palacios, et al, “Two-dimensional MoS2-en-
abled Flexible Rectenna for Wireless Energy Harvesting
in the Wi-Fi Band (Conference Presentation), SPIE Nano-
science + Engineering, vol. 11089, 2019.

L. Barrutia, T. Palacios, et al, “On the Use of Graphene
to Improve the Performance of Concentrator I1I & 208V
Multijunction Solar Cells,” Progress in Photovoltaics:
Research and Applications, pp. 60-70, 2020.

H.Wang, T. Palacios, et al, “Frank-van der Merwe Growth
in Bilayer Graphene” ChemRxiv, preprint, 2020.

H. Wang, T. Palacios and Y. Zhang, “Switching Perfor-
mance Analysis of Vertical GaN FinFETs: Impact of Inter-
Fin Designs,” IEEE Journal of Emerging and Selected Topics
in Power Electronics, 2020.

C. Mackin, T. Palacios, et al, “Chemical Sensor Systems
Based on 2D and Thin Film Materials,” 2D Materials, Vol
7, Number 2, 2020.
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Negar Reiskarimian
X-Window Consortium Career Development Assistant Professor

Department of Electrical Engineering & Computer Science

Integrated circuits and systems and applied electromagnetics with a focus
on analog, RF, millimeter-Wave (mm-Wave) and optical integrated circuits,
metamaterials and systems for a variety of applications.

Rm. 39-427A | 617-253-0726 | negarr @ mit . edu

GRADUATE STUDENT
Soroush Araei, EECS

UNDERGRADUATE STUDENT
Jose Guajardo, EECS

SUPPORT STAFF

Jami Mitchell, Administrative Assistant

SELECTED PUBLICATIONS

A. Nagulu, N. Reiskarimian, and H. Krishnaswamy,
“Non-reciprocal Electronics Based on Temporal Modu-
lation,” Nature Electronics, pp. 1-10, May 2020

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

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

M. Khorshidian, N. Reiskarimian,and H. Krishnaswamy,
“High-Performance Isolators and Notch Filters Based on
N-Path Negative Trans-Resistance,” in IEEE International
Solid-State Circuits Conference (ISSCC), pp. 446-448, Feb.
2020.

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

N. Reiskarimian, M. Tymchenko, A. Alu, and H. Krish-
naswamy, ‘Breaking Time-Reversal Symmetry Within
Infinitesimal Dimensions Through Staggered Switched
Networks,” in International Congress on Artificial Materi-
als for Novel Wave Phenomena (Metamaterials), Sep. 2019.
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A. Naguluy, N. Reiskarimian, T. Dinc, and H. Krishnas-
wamy, “Spatio-Temporal Conductivity Modulation: A
Pathway Towards CMOS Compatible, Low Loss, Magnet-
ic-Free Non-Reciprocity,” in International Conference on
Metamaterials, Photonic Crystals and Plasmonics (invited),
Jul. 20109.

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

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

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

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) (invited), 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, 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.
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Jennifer L. M. Rupp

Professor of Electrochemical Materials
Department of Materials Science and Engineering

Department of Electrical Engineering and Computer Science

Electrochemical Materials

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

POSTDOCTORAL ASSOCIATES
Moran Balaish, DMSE

Juan Carlos Gonzalez Rosillo, DMSE
Zachary Hood, DMSE

Kunjoong Kim, DMSE

Linping Kong, DMSE

Haemin Paik, DMSE

Katarzyna Sokol, DMSE

GRADUATE STUDENTS
Hyunwon Chu, DMSE
Thomas Defferriere, DMSE
Jesse Hinricher, DMSE
Willis O'Leary, DMSE

Sara Catherine Sand, DMSE
Philipp Simons, DMSE
Yuntong Zhu, DMSE

VISITORS

Wonseok Chang, MRL
Heung Chan Lee, MRL
Lincoln Miara, DMSE
Hyun Suk, DMSE
Masaki Wadaguchi, MRL
Eric Wang

VISITING STUDENTS

Lorenz Olbrich

Andrea Pertoldi

Steven Schenk

Eva Sediva, Swiss Federal Institute of Technology

SELECTED PUBLICATIONS

R. Schmitt, A. Nenning, O. Kraynis*, R. Korobko, A.IL.
Frenkel, I. Lubomirsky, S.M. Haile and J.L.M. Rupp, “A
Review of Defect Structure and Chemistry in Ceria and
its Solid Solutions,” Chem. Soc. Rev, 49, 554, 2020.

J. C. Gonzalez-Rosillo, M. Balaish, Z. Hood, N. Nadkarni,
D. Fraggedakis, K.J. Kim, K.M. Mullin, R. Pfenninger, M.
Z.Bazant and J.L.M Rupp “Lithium-Battery Anode Gains
Additional Functionality for Neuromorphic Computing
through Metal-Insulator Phase Separation,” Adv. Mater,
1907465, 2020.

R. Pfenninger, M. Struzik, I. Garbayo, E. Stilp and J.L.M.
Rupp “A Low Ride on Processing Temperature for Fast
Lithium Conduction in Garnet Solid-state Battery Films,"
Nat. Energy, 4, 4754832019, 2019.
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E.Sediva, T. Defferriere, N.H. Perry, H.L. Tuller and J.L.M.
Rupp, “In Situ Method Correlating Raman Vibrational
Characteristics to Chemical Expansion via Oxygen Non-
stoichiometry of Perovskite Thin Films,” Adv. Mater.,
1902493, 2019.

A.J.Carrillo, A.H. Bork, T. Moser, E. Sediva, Z.D. Hood and
J.L.M. Rupp, “Modifying La0.6Sr0.4MnO3 Perovskites
with Cr Incorporation for Fast Isothermal CO2-Splitting
Kinetics in Solar-Driven Thermochemical Cycles,” Adv.
Energy Mater.,1803886, 2019.

M. Struzik, I. Garbayo, R. Pfenninger, J.L.M. Rupp, “A
Simple and Fast Electrochemical CO2 Sensor based on
Li7La3Zr2012 for Environmental Monitoring,” Advanced
Materials, 30,1804098, 2018.

M. Rawlence, A. N. Filippin, A. Wackerlin, 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 Sput-
tered Li7-3xGaxLa3Zr2012 Thin Films,” ACS Materials
and Interfaces, 10, 16, pp. 13720-13728, 2018.

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.

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.

E. Gilardji, 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.

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.

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.
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Max M. Shulaker

Assistant Professor
Emanuel E. Landsman Career Development Chair

Department of Electrical Engineering and Computer Science

anosystems, emerging nanotechnologies, monolithic three-dimensional inte-
N ystems, technol 3 lithic th d l'int
gration, carbon nanotubes, heterogeneous integration

Rm. 38-567 | 617-324-2730 | shulaker @ mit . edu

POSTDOCTORAL ASSOCIATE
Gage Hills, MTL

GRADUATE STUDENTS
Aya Amer, EECS

Mindy Bishop, HST
Minghan Chao, EECS
Rebecca Ho, EECS

Pritpal Kanhay, EECS
Christian Lau, EECS
Tathagata Srimani, EECS
Andrew Yu, EECS

SUPPORT STAFF

Joanna Maclver, Administrative Assistant

SELECTED PUBLICATIONS

M. Bishop, G. Hills, T. Srimani, et al., “Fabrication of Carbon
Nanotube Field-Effect Transistors in Commercial Silicon
Manufacturing Facilities,” Nature Electronics, in press,
2020.

T. Srimani, G. Hills, M. Bishop, C. Lau, et al., “Hetero-
geneous Integration of BEOL Logic and Memory in a
Commercial Foundry: Multi-Tier Complementary Carbon
Nanotube Logic and Resistive RAM at a 130 nm node,’
Symposium on VLSI Technology (VLSI-Technology), in
press, 2020.

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 Tran-
sistors,” Applied Physics Letters, 115 (6), 063107, 2019.

G.Hills,C.Lau, et al., “Modern Microprocessor Built from
Complementary Carbon Nanotube Transistors,” Nature
572 (7771), 595-602, 2019.

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

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.
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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), 470-472:2019.

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: 132-138, 2019.
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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

Thomas O'Dwyer, MTL Research Affiliate
Joohyun Seo, Analog Devices, Inc.

POSTDOCTORAL STUDENT
Anand Chandraksekhar, MTL

SUPPORT STAFF

Kathleen Brody, Administrative Assistant

SELECTED PUBLICATIONS

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

H.-Y. Lai, G. Saavedra-Pefia, 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 Wave-forms
for Blood Pressure Waveform Estimation using Ultra-
sound,” I[EEE 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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Vivienne Sze
Associate Professor of Electrical Engineering & Computer Science

Department of Electrical Engineering & Computer Science

Joint design of signal processing algorithms, architectures, VLS| 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

Hsin-Yu Lai, EECS (co-advised with T. Heldt)

Yi-Lun Liao, EECS,

Peter Li, EECS, Department Fellowship (co-advised
with S. Karaman)

James Noraky, EECS

Gladynel Saavedra Pena, EECS (co-advised with
T. Heldt)

Soumya Sudhakar, AeroAstro (co-advised with
S. Karaman)

Yannan Nellie Wu, EECS (co-advised with J. Emer)

Tien-Ju Yang, EECS

UNDERGRADUATE STUDENTS
Alan Cheng, EECS

Keshav Gupta, EECS

Theia Henderson, EECS

Robert Law, EECS

Matthew Woicik, EECS

Diana Wofk, EECS

SUPPORT STAFF

Janice L. Balzer, Administrative Assistant

SELECTED PUBLICATIONS

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

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

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

H.-Y. Lai, G. Saavedra Pefia, C. Sodini, V. Sze, T. Heldt,
“Measuring Saccade Latency Using Smartphone Cam-
eras,” IEEE Journal of Biomedical and Health Informatics
(JBHI), Vol. 24, No. 3, pp. 885-897, Mar. 2020.

J. Noraky, V. Sze, “Low Power Depth Estimation of Rigid
Objects for Time-of-Flight Imaging,” to appear in IEEE
Transactions on Circuits and Systems for Video Technol-
ogy (TCSVT).
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Z.Zhang, T. Henderson, S. Karaman, V. Sze, “FSMI: Fast
Computation of Shannon Mutual Information for Infor-
mation-theoretic Mapping,” to appear in International
Journal of Robotics Research (IJRR).

T.-J. Yang, V. Sze, “Design Considerations for Efficient
Deep Neural Networks on Processing-in-Memory Accel-
erators,” IEEE International Electron Devices Meeting
(IEDM), Invited Paper, 2019.

Y. N. Wu, J. S. Emer, V. Sze, “Accelergy: An Architec-
ture-Level Energy Estimation Methodology for Accel-
erator Designs,” International Conference on Computer
Aided Design (ICCAD), 2019.

J.Noraky, C. Mathy, A. Cheng, V. Sze, “Low Power Adaptive
Time-Of-Flight Imaging For Multiple Rigid Objects,” IEEE
International Conference on Image Processing (ICIP),2019.

P.Z.X.Li* Z.Zhang* S.Karaman, V. Sze, “High-throughput
Computation of Shannon Mutual Information on Chip,”
Robotics: Science and Systems (RSS), Jun. 2019.

Y.-H. Chen, T.-J Yang, J. Emer, V. Sze, “Eyeriss v2: A Flexi-
ble Accelerator for Emerging Deep Neural Networks on
Mobile Devices,” IEEE Journal on Emerging and Selected
Topics in Circuits and Systems (JETCAS), Vol. 9, No. 2, pp.
292-308, Jun. 2019.

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

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.

*authors contributed equally
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Carl V. Thompson

Stavros Salapatas Professor of Materials Science and Engineering
Department of Materials Science & Engineering
Director of Materials Research Laboratory

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

An Tao, SMART

Baoming Wang, MRL

Xinghui Wang, SMART

GRADUATE STUDENTS
Michael Dubrovsky, ASP
Maxwell L'Etoile, DMSE
Jinghui, Miao, DMSE

Yoon Ah Shin, DMSE

Lin Xu, DMSE

Gao Yu, NTU

UNDERGRADUATE STUDENT
Brian A. Mills, Physics

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

T. P. Batcho, G. Leverick, Y. Shao-Horn, and C. V. Thomp-
son, “Modeling the Effect of Lithium Superoxide Solvation
and Surface Reduction Kinetics on Discharge Capacity
in Lithium-Oxygen Batteries,” J. Phys. Chem. C., volume
123, pp. 14272, 2019.

Y. Gao, W. A. Sasangka, C. V. Thompson, and C. L. Gan,
“Effects of Forward Gate Bias Stressing on the Leakage
Current of Al-GaN/GaN High Electron Mobility Tran-
sistors,” Microelectronics Reliability, volume 100-101, pp.
113432, 2019.
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C.L.Gan, W. A.Sasangka, C. V. Thompson, “Electrochemi-
cal Oxidation in AlIGaN/GaN-on-Si High Electron Mobility
Transistors,” Proc. of the 2019 Electron Devices Technology
and Manufacturing Conference (EDTM), pp. 71-73, 2019 .
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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

Cammie Farruggio, DMSE
Daniela Espinosa-Hoyos, ChemE
Alex Mijailovic, MechE

Mingyu Yang, HST

GRADUATE STUDENTS
Michael Dubrovsky, ASP
Maxwell L'Etoile, DMSE
Jinghui, Miao, DMSE

Yoon Ah Shin, DMSE

Lin Xu, DMSE

Gao Yu, NTU

SUPPORT STAFF

Kathryn E. Simmons, Administrative Assistant

SELECTED PUBLICATIONS

E.Makhija, A. Jagielska, K. J. Van Vliet, “High-resolution
Imaging of Nuclear Dynamicsin Live Cells under Uni-ax-
ial Tensile Strain,” J. Vis. Exp. (148), 2019.

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. Radhakrish-
nan, S. Ramakrishna, and K. J. Van Vliet, “Engineering
Silver 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. Bio-mech
Eng.141,2019.
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E. D. Liu, K. Tam, N. Pishesha, Z. Poon, K. J. Van Vliet,
“Improving Hematopoietic Recovery Through Model-
ing and Modulation of the Mesenchymal Stromal Cell
Secretome,” Stem Cell Res Ther. 9,2018.

E.P.McGrogan, S. N.Raja, Y.-M. Chiang,and K. J. Van Vliet,
“Electrochemomechanical Fatigue: Decoupling Mecha-
nisms of Fracture-induced Performance Degradationin
LiXMn204," J. Electrochem. Soc., 165 A2458-A2466, 2018.

A. S. Mijailovic, B. Qing, D. Fortunato, 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, K.J., “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-x02-6 Duringin 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 Velasquez-Garcia
Principal Research Scientist

Microsystems Technology Laboratories

Micro- and nano-enabled multiplexed scaled-down systems that exploit high
electric field phenomena; powerMEMS; additively manufactured MEMS/NEMS.
Actuators, cold cathodes, ionizers, microfluidics, microplasmas, nanosatellite pro-
pulsion, portable mass spectrometry, pumps, sensors, X-ray sources.

Rm. 39-415B | 617-253-0730 | Ifvelasq @ mit . edu

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

UNDERGRADUATE STUDENTS
Sharon Lin, EECS

Zachary Pitcher, EECS

Maisha Prome, BioEng

Jordan Street, Wellesley

VISITORS

Javier Izquierdo Reyes, Tecnolégico de Monterrey
Dulce Viridiana Melo Maximo, Tecnolégico de Monterrey
Emmanuel Segura Cardenas, Tecnolégico de Monterrey
Anthony Taylor, Edwards Vacuum

SUPPORT STAFF
Jami L. Mitchell, Administrative Assistant

SELECTED PUBLICATIONS

A. P. Taylor, J. Izquierdo Reyes, and L. E. Velasquez-
Garcia, “Compact, Magnetically Actuated, Additively
Manufactured Pumps for Liquids and Gases,” accepted for
publication, Journal of Physics D - Applied Physics,2020.

E. Segura-Cardenas and L. F. Velasquez-Garcia, “Addi-
tively Manufactured Robust Microfluidics via Silver Clay
Extrusion,” Journal of Microelectromechanical Systems,
Vol. 29, No. 3, pp. 427-437, June 2020.

Z.Sun and L. F. Velasquez-Garcia, “Miniature, Metal
3D-Printed, Multiplexed Electrohydrodynamic Gas
Pumps,” Plasma Research Express, Vol. 2, No. 2, 025009
(21pp), June 2020

L. F. Velasquez-Garcia, A. Fusova, S. Konev, E. Nikolaev,
and Z. Sun, “Study on the Thermal Expansion Effects
of the 3d Printed Space Instrument”, to be presented
at Manufacturing Science and Technology Conference,
Cincinnati, OH, June 22 - 26, 2020.

D. V. Melo Maximo and L. F. Velasquez-Garcia, “Fully
Additively Manufactured, Nanostructured, Miniature
Ionic Liquid Electrospray Sources,” Technical Digest 33rd
Conference on Micro Electro Mechanical Systems (MEMS
2020), Vancouver, Canada, pp. 598 - 601, Jan. 18 - 22,2020.
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I. A.Perales and L. F. Velasquez-Garcia, “Fully 3D-Printed
Carbon Nanotube Field Emission Electron Sources with
In-Plane Gate Electrode,” Nanotechnology, Vol. 30, No. 49,
495302 (12pp), Dec. 2019.

A.P. Taylor and L. F. Velasquez-Garcia, “Low-Cost, Fully
3D-Printed, Magnetically Actuated, Miniature Valve-less
Liquid Pump,” Technical Digest 19th International Confer-
ence on Micro and Nanotechnology for Power Generation
and Energy Conversion Applications (PowerMEMS 2019),
Krakow, Poland, Dec. 2 - 6, 2019.

E. Segura-Cardenas and L. F. Velasquez-Garcia, “Low-
Cost, Rugged Microfluidics via Silver Clay Extrusion,’
Technical Digest 19th International Conference on Micro
and Nanotechnology for Power Generation and Energy
Conversion Applications (PowerMEMS 2019), Krakow,
Poland, Dec. 2 - 6,2019.

Z.Sun and L. F. Velasquez-Garcia, “Additively Manu-
factured, Miniature Multi-Emitter Ionic Wind Pumps,”
Technical Digest 19th International Conference on Micro
and Nanotechnology for Power Generation and Energy
Conversion Applications (PowerMEMS 2019), Krakow,
Poland, Dec. 2 - 6,2019.

B.Garcia-Farreraand L. F. Velasquez-Garcia, “Sub-100 nm
Ceramic Piezoelectric Films via Electrohydrodynamic
Deposition for Printed, High-Frequency Applications,’
ACS Applied Materials & Interfaces, Vol. 11, No. 32, pp.
29167 — 29176, Aug. 2019.

I. A. Perales Martinez and L. F. Velasquez-Garcia, “Addi-
tively Manufactured CNT Field Emission Electron
Sources with Integrated In-Plane Gate,” Technical Digest
International Vacuum Nanoelectronics Conference / Inter-
national Vacuum Electron Sources Conference (IVNC/
IVESC), Cincinnati OH, USA, Jul. 22 - 26, 2019.

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

Professor of Electrical Engineering
Faculty Head, Electrical Engineering

Department of Electrical Engineering & Computer Science

Microtechnology for basic cell biology, applied cell biology, Immunology, and
human health.

Rm. 36-824 | 617-253-2094 | voldman @ mit.edu

POSTDOCTORAL ASSOCIATES
Bill Chow, RLE

Dohyun Lee, RLE

Sarvesh Varma, RLE

GRADUATE STUDENTS
Nicha Apichitsopa, EECS
Kru Kikkeri, EECS

Wei Liao, EECS

Dousabel May Yi Tay, ChemE
Dan Wu, MechE

VISITING POSTDOCTORAL ASSOCIATE
Mahdi Aeinehvand, Tec de Monterrey

SUPPORT STAFF

Chadwick Collins, Administrative Assistant

SELECTED PUBLICATIONS

D. Wu and J. Voldman, “An Integrated Model for Bead-
based Immunoassays,” Biosens Bioelectron, vol. 154, pp.
112070, Apr 15, 2020.

D. Wu and J. Voldman, “An Integrated and Automated
Electronic System for Point-of-Care Protein Testing,” 41st
Annual International Conference of the IEEE Engineering
in Medicine and Biology Society, Berlin, Germany, 2019.

C. P. Tostado, J. W. J. Heng, L. X. D. Ong, R. DasGupta, J.
Voldman, and Y.-C. Toh, “Automation and Integration of
Computer Vision Image Analysis for Cancer Immunother-
apy Research With On-chip Cell Trapping,” Micro Total
Analysis Systems 2019, Basel, Switzerland, 2019.

D.-H.Lee, B. Jundi, H.Ryu, R. M. Baron, J. Han, B. D. Levy,
and J. Voldman, “Electrical Profiling of Septic Neutrophils
Using Microfluidics,” Biomedical Engineering Society
Annual Meeting, Philadelphia, Pennsylvania, 2019.

D.-H.Lee, H. Jeon, B. Jundi, R. M. Baron, B.D. Levy, J. Han,
and J. Voldman, “Rapid Monitoring of Sepsis By Integra-
tion of Spiral Inertial Microfluidics and Isodielectric
Separation,” Micro Total Analysis Systems 2019, Basel,
Switzerland, 2019.
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B. Jundi, H. Ryu, D.-H. Lee, R.-E. E. Abdulnour, B. D. Eng-
strom, M. G. Duvall, A. Higuera, M. Pinilla-Vera, M. E.
Benson, J. Lee, N. Krishnamoorthy, R. M. Baron, J. Han, J.
Voldman, and B. D. Levy, “Leukocyte Function Assessed
Via Serial Microlitre Sampling of Peripheral Blood from
Sepsis Patients Correlates with Disease Severity,” Nature
Biomedical Engineering, vol. 3, pp. 961-973, 2019.

R. Yuan, M. B. Nagarajan, J. Lee, J. Voldman, P. S. Doyle,
and Y. Fink, “Designable 3D Microshapes Fabricated at
the Intersection of Structured Flow and Optical Fields,”
Small, vol. 14, pp. 1803585, Dec 2018.

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

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

S.Varma, G. Garcia-Cardena, and J. Voldman, “Unravel-
ing Endothelial Cell Phenotypic Regulation by Spatial
Hemodynamic Flows with Microfluidics,” Micro Total
Analysis Systems, Kaohsiung, Taiwan, 2018.

A.Jaffe and J. Voldman, “Multi-frequency Dielectropho-
retic Characterization of Single Cells,” Microsystems &
Nanoengineering, vol. 4, pp. 23, 2018.

N. Apichitsopa and J. Voldman, “Large-area Cell-tracking
Intrinsic Cytometry with Digital Holographic Imaging,’
Micro Total Analysis Systems, Kaohsiung, Taiwan, 2018.

N. Apichitsopa, A. Jaffe,and J. Voldman, “Multiparameter
Cell-tracking Intrinsic Cytometry for Single-cell Char-
acterization,” Lab on a Chip, vol. 18, pp. 1430-1439, 2018.

S.Varma, A. Fendyur, A. Box,and J. Voldman, “Multiplexed
Cell-based Sensors for Assessing the Impact of Engi-
neered Systems and Methods on Cell Health,” Analytical
Chemistry, vol. 89, pp. 4663-4670, 2017.

M. Carminati, G. Ferrari, M. D. Vahey, J. Voldman, and M.
Sampietro, “Miniaturized Impedance Flow Cytometer:
Design Rules and Integrated Readout,” [EEE Trans Biomed
Circuits Syst, vol. PP, pp. 1-12, Sep 22, 2017.
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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
Shuai Gong, MechE

Xiangyu Li, MechE

Kyle Wilke, MechE

GRADUATE STUDENTS
Samuel Cruz, MechE

Carlos Daniel Diaz Marin, MechE
Cody Jacobucci, MechE
Arny Leroy, MechE

Jay Sircar, MechE

Youngsup Song, MechE
Geoffrey Vaartstra, MechE
Chad Wilson, MechE

Lenan Zhang, MechE

Yajing Zhao, MechE

Yang Zhong, MechE

UNDERGRADUATE STUDENT
John Adeyeye, MechE

SUPPORT STAFF

Alexandra Cabral, Administrative Assistant

SELECTED PUBLICATIONS

L.Zhang, Z. Xu, B. Bhatia, B. Li, L. Zhao, and E. N. Wang,
“Modeling and Performance Analysis of High-efficiency
Thermally-localized Multistage Solar Stills,” Applied
Energy, 266(114864), 2020.

J. H. Humphrey, J. Brown, O. Cumming, B. Evans, G.
Howard, R. N. Kulabako, J. Lamontagne, A. J. Pickering,
and E. N. Wang, “The Potential for Atmospheric Water
Harvesting to Accelerate Household Access to Safe Water,”
The Lancet Planetary Health, 4(3), p. €91-e92, 2020.

D.E.Hanks,Z.Lu, J. Sircar, I. Kinefuchi, K. R. Bagnall, T.R.
Salamon, D. S. Antao, B. Barabadi, and E. N. Wang, “High
Heat Flux Evaporation of Low Surface Tension Liquids
from Nanoporous Membranes,” ACS Applied Materials
and Interfaces, 12(6), p. 7232-7238, 2020.

Z.Xu, L. Zhang, L. Zhao, B. Li, B. Bhatia, C. Wang, K. L.
Wilke, Y. Song, O. Labban, J. H. Lienhard, R. Wang, and
E. N. Wang, “Ultrahigh-efficiency Desalination via a
Thermally-localized Multistage Solar Still,” Energy and
Environmental Science, 13, p. 830-839, 2020.
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H. J. Cho, and E. N. Wang, “Bubble Nucleation, Growth,
and Departure: a New, Dynamic Understanding,” Inter-
national Journal of Heat and Mass Transfer,145, p.118803,
2019.

A.Leroy, B.Bhatia, C.C.Kelsall, A. Castillejo-Cuberos, M.
DiCapua H., L. Zhao, L. Zhang, A. M. Guzman, and E. N.
Wang, “High-performance Subambient Radiative Cooling
Enabled by Optically Selective and Thermally Insulating
Polyethylene Aerogel,” Science Advances, 5(10), p. 1-8,2019.

E.Strobach, B. Bhatia, S. Yang, L. Zhao, E. N. Wang “High
Temperature Stability of Transparent Silica Aerogels for
Solar Thermal Applications” APL Materials [2166532X] 7.8
(2019): 081104, 2019.

L. Zhao, M. Blackman, L. Zhang, B. Bhatia, A. Leroy, E.
Strobach, E.N. Wang, “Plasmonic Absorption-induced
Haze Suppression in Random Scattering Media,” Applied
Physics Letters, 114(25), p. 251102, 2019.

L.Zhao,L.Zhang, B. Bhatia, E. N. Wang, “Understanding
Anti-parity-time Symmetric Systems with a Conventional
Heat Transfer Framework -- Comment on “Anti-pari-
ty-time symmetry in diffusive systems,” arXiv, 08431,2019.

L.Zhang, L. Zhao, and E. N. Wang, “Stefan Flow Induced
Natural Convection Suppression on High-flux Evapora-
tors,” International Communications in Heat and Mass
Transfer, 110, p. 104255, 2019.

L. Zhang, Z. Ly, Y. Song, L. Zhao, B. Bhatia, K. R. Bag-
nall, and E. N. Wang “Thermal Expansion Coefficient of
Monolayer Molybdenum Disulfide Using Micro-Raman
Spectroscopy,” Nano Letters [15306984] 19.7 (2019): 4745-
4751, 2019.

L. Zhao, B. Bhatia, S. Yang, E. Strobach, L. A. Weinstein,
T. A. Cooper, G. Chen, and E. N. Wang, “Harnessing Heat
Beyond 200 °C from Unconcentrated Sunlight with Non-
evacuated Transparent Aerogels,” ACS Nano, 2019.

G. Vaartstra, Z. Lu, and E. N. Wang “Simultaneous Pre-
diction of Dryout Heat Flux and Local Temperature for
Thin Film Evaporation in Micropillar Wicks" International
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