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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.

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

GRADUATE STUDENTS

Danhao Ma, DMSE

Eveline Postelnicu, DMSE

Robin Singh, MechE (co-supervised with B. Anthony)
Peter Su, DMSE

Mingxiu Sun, MechE (co-supervised with B. Anthony)

SELECTED PUBLICATIONS

C. Monmeyran, I. E. Crowe, R. M. Gwilliam, C. Heidel-
berger, E. Napolitani, D. Pastor, H. H. Gandhi, E. Mazur,
J.Michel, A. M. Agarwal, and L. C. Kimerling, “Improved

Retention of Phosphorus Donors in Germanium using a

non-Amorphizing Fluorine co-Implantation Technique,’
J. of Applied Physics, vol. 123, no. 16, pp. 161524, 2018.

R. Young, S. Zampiva, L. H. Acauan, J. Venturini, J. A. M.
Garcia, D.S.da Silva, Z. Han, L. R. P. Kassab, N. U. Wetter,
A. Agarwal, A. K. Alves, and C. P. Bergmann, “Tunable
Green/Red Luminescence by Infrared Upconversion in
Biocompatible Forsterite Nanoparticles with High Erbium
Doping Uptake,” Optical Materials, vol. 76, pp. 407-415,2018.

S. Novak, P. T. Tai Lin, C. Li, C. Lumdee, J. Hu, A. M.
Agarwal, P. G.Kik, W.W. Deng, and K. Richardson, “Direct
Electrospray Printing of Gradient Refractive Index
Chalcogenide Glass Films,” ACS Applied Materials &
Interfaces, vol. 9, no. 32, pp. 26990-26995(1), 2017.

C.Monmeyran, I. F. Crowe, R. M. Gwilliam, J. Michel, L. C.
Kimerling, and A. M. Agarwal, “Strategies for Increased
Donor Electrical Activity in Germanium (Opto-) Elec-
tronic Materials: a Review,” International Materials
Reviews, vol. 62, no. 6, pp. 334-347(1), 2017.

J. Wang, Z. Han, Y. Guo, L. C. Kimerling, J. Michel, A. M.
Agarwal, G.Li, and L. Zhang, “Robust Generation of Fre-
quency Combs in a Microresonator with Strong and
Narrowband Loss,” Photonics Research, vol. 5, no. 6, pp.
552-556, 2017.

L.He, Y. Guo, Z. Han, K. Wada, L. C. Kimerling, J. Michel,
A.M. Agarwal, G. Li, and Lin Zhang, “Loss Reduction of
Silicon-on-Insulator Waveguides for Deep mid-Infrared
Applications,” Optics Letts., vol. 42,10.17, pp. 3454-3457(1),
2017.

B.U.Sohn,C. Monmeyran, L. C. Kimerling, A. M. Agarwal,
and D. T. H. Tan, “Kerr Nonlinearity and multi-Photon
Absorption in Germanium at mid-Infrared Wavelengths,”
Applied Physics Letts., vol. 111, no. 9, pp. 091902, 2017.
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S.Novak, P. T. Lin, C. Li, C. Lumdee, J. Hu, A. M.Agarwal,
P.G.Kik, W.Deng,and K. Richardson, “Direct Electrospray
Printing of Gradient Refractive Index Chalcogenide Glass
Films,” ACS Applied Materials & Interfaces, vol. 9, no. 32,
Pp. 26990-26995(1), 2017.

M.Yang,Y.Guo, J. Wang, Z. Han, K. Wada, L. C. Kimerling,
A. M. Agarwal, J. Michel, G. Li, and L. Zhang, “Mid-IR
Supercontinuum Generated in low-Dispersion Ge-on-Si
Waveguides Pumped by sub-ps Pulses,” Optics Express,
vol. 25, no. 14, pp. 16116-16122(3), 2017.

C.Li,S.Novak,S. A. Denisov, N. D. McClenaghan, N. Patel,
A.M. Agarwal,K.Richardson,and W. Deng, “Electrospray
Deposition of Quantum Dot-doped Ge,,Sb,S,, Chalco-
genide Glass Films,” Thin Solid Films, vol. 626, pp.194-199(1),

2017.

D. M. Kita, H. Lin, A. M. Agarwal, K. Richardson, I. Luz-
inov, T. Gu, and J. Hu, “On-chip Infrared Spectroscopic
Sensing: Redefining the Benefits of Scaling,” IEEE J. of
Selected Topics in Quantum Electronics, vol. 23, no. 2, pp.
340-349(8), 2017.

K.J.A.Oo0i,D.K.T.Ng, T.Wang, A. K. L. Chee, S. K. Ng, Q.
Wang, L. K. Ang, A.M. Agarwal, L. C. Kimerling,and D. T.
H. Tan, “Pushing the Limits Of CMOS Optical Paramet-
ric Amplifiers with USRN: Si; N, above the Two-photon
Absorption Edge,” Nature Communications, vol. 8, pp.
13878(12), 2017.
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Karl K. Berggren
Professor

Department of Electrical Engineering & Computer Science

Methods of nanofabrication, especially applied to superconductive quantum
circuits, photodetectors, high-speed superconductive electronics, and energy

systems.

Rm. 38-219 | 617-324-0272 | berggren @ mit . edu

RESEARCH SCIENTIST
Donald Keathley, RLE

POSTDOCTORAL ASSOCIATES
Reza Baghadi, RLE
Ilya Charaev, RLE

GRADUATE STUDENTS
Navid Abedzadeh, EECS

Akshay Agarwal, EECS

Brenden Butters, EECS

Andrew Dane, EECS, NASA TR Fellow
Hyung Wan Do, EECS

Murat Onen, EECS

Emily Toomey, EECS, NSF Fellow
Marco Turchetti, EECS

Yang Yujia, EECS

Di Zhu, EECS, A*STAR Fellow

UNDERGRADUATE STUDENTS
Ignacio Estay Forno, EECS

Hector Iglesias, Physics

Yukimi Morimoto, EECS

VISITORS

Luca Camellini, Ecole Polytechnique Fédérale de Lausanne
Chia-Jung Chung, PSI Quantum

Eugenio Maggiolini, Politecnico di Torino

Menghie Zheng, Hunan University

SUPPORT STAFF

Marco Colangelo, Research Support Assistant

James Daley, Research Specialist

Dorothy Fleischer, Administrative Assistant

Owen Medeiros, Research Support Assistant

Mark Mondol, Assistant Director Nanostructures Lab
Rinske Wijtmans Robinson, Administrative Assistant

SELECTED PUBLICATIONS

K. K. Berggren, Q.-Y. Zhao, N. Abebe, M. Chen, P. Ravin-
dran, A. McCaughan,and J.C. Bardin, “A Superconducting
Nanowire can be Modeled by using SPICE,” Supercond Sci
Technol, vol. 31,no. 5,055010, 5 doi:10.1088/1361-6668/aab149,
Apr.2018.

Z. Ahmed, Y. Alexeev, G. Apollinari, A. Arvanitaki, D.
Awschalom, and K. K. Berggren, et al., “Quantum Sensing
for High Energy Physics, Workshop on Quantum Sens-
ing for High Energy Physics,” Argonne National Labora-
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tory, 12-14 Dec. 2017, Argonne, IL. arXiv https://arxiv.org/
abs/1803.11306V1, 38 pp., 27 Mar. 2018.

Q.-Y. Zhao, D. Zhu, N. Calandri, A. E. Dane, A. N.
McCaughan, F. Bellei, H.-Z. Wang, D. F. Santavicca,
and K. K. Berggren, “Single-photon Imager Based on a
Superconducting Nanowire Delay Line,” Nat. Photon.
vol. 11, pp. 247-25, doi:10.1038/nphoton.2017.35, published
online March 27,2017.

H. K. Choj, J.-B. Chang, A. F. Hannon, J. K. W. Yang, K. K.
Berggren, A. Alexander-Katz,and C. A. Ross, “Nanoscale
Spirals by Directed Self-assembly,” Nano Futures, vol. 1,
no. 1,015001, pp. 24, d0i:10.1088/2399-1984/aa641c, Apr. 2017.

Y. Ivry, J. J. Surick, M. Barzilay, C. Kim, F. Najafi, A. Dane,
and K. K. Berggren, “Superconductor-superconductor
Bilayers for Enhancing Single-photon Detection,” Nan-
otechnology 28, pp. 435205, published online before print
August 29, 2017, doi:10.1088/1361-6528/aa8902, 2017.

A.E.Dane, A.N.McCaughan, and D. Zhu, “Bias Sputtered
Nbn and Superconducting Nanowire Devices,” Appl. Phys.
Lett., vol. 111, no. 12, pp. 122601, published online before
print September 2017, doi:10.1063/1.4990066, 2017.

W. M. Park, M. Bedewy, K. K. Berggren,and A. E. Keating,

“Modular assembly of a Protein Nanotriangle using

Orthogonally Interacting Coiled Coils,” Scientific
Reports, published online September 5,2017, doi:10.1038/
$41598-017-10918-6, 2017.

R. G. Hobbs, W. P. Putnam, A. Fallahi, Y. Yang, F. X. Kart-
ner, and K. K. Berggren, “Mapping Photoemission and
Hot-electron Emission from Plasmonic Nanoanten-
nas,” Nano Lett., vol. 17, no. 10, pp. 6069-6076, Sep. 2017.
doi:10.1021/acs.nanolett.7b02495.

C. L. Carpenter, S. Nicaise, P. L. Theofanis, D. Shykind,
K. K. Berggren, K. T. Delaney, and G. H. Frederickson,

“Orientational Preference in Multilayer Block Copolymer

Nanomeshes with Respect to Layer-to-Layer Commen-
surability,” Macromolecules, vol. 50, no. 20, pp. 8258—8266,
Oct. 2017. doi:10.1021/acs.macromol.7b01290.

R.Flatabg, M. M. Greve, S.D. Eder, M. Kalldne, A. S. Palau,
K.K.Berggren, and B. Holst, “Atom Sieve for Nanometer
Resolution Neutral Helium Microscopy,” J Vac Sci Technol
B Nanotechnol Microelectron, vol. 35, no. 6, pp. 06G502,
Nov. 2017.
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Duane S. Boning
Clarence J. LeBel Professor of Electrical Engineering
Professor of Electrical Engineering & Computer Science

Department of Electrical Engineering & Computer Science

Design for manufacturability of processes, devices, and circuits. Understanding vari-
ation in semiconductor, photonics and MEMS manufacturing, emphasizing statisti-
cal, machine learning, and physical modeling of spatial and operating variation in cir-
cuits, devices, and CMP, electroplating, spin coating, etch, and embossing processes.

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

GRADUATE STUDENTS
Basma Aiouche, MechE

Hongge Chen, EECS

Shile Ding, MechE/Sloan

Philip Ebben, MechE/Sloan

Sally El-Henawy, EECS
Christopher Lang, EECS
Timothy Marquart, MechE/Sloan
Germain Martinez, EECS

Daniel Moon, EECS

Muhammad Humas Shabbir, MechE
Gokce Solakoglu, MechE
Zhengxing Zhang, EECS

SUPPORT STAFF
Jami Mitchell, Administrative Assistant
Leslie Quinn, Administrative Assistant

SELECTED PUBLICATIONS

C.LangandD.S. Boning, “Modelling Pattern Dependent
Variations in Semi-additive Copper Electrochemical
Plating,” IEEE Advanced Semiconductor Manufacturing
Conference (ASMC), Sarasota Springs, NY, May 2018.

J.H.Lee,D.S.Boning,and B. W. Anthony, “Measuring the

Absolute Concentration of Microparticles in Sus-pension

Using High-frequency B-Mode Ultrasound Imaging,”
Ultrasound in Medicine and Biology, vol. 44, no. 5, pp.
1086-1099, May 2018.

H. Chen and D. S. Boning, “Online and Incremental
Machine Learning Approaches for IC Yield Improvement,”
Proceedings of the 36th International Conference on Com-
puter-Aided Design (ICCAD 17), IEEE Press, Pisca-taway,
NJ, USA, 786-793. Nov. 2017.

D.S.Boning, “It's Time to Learn About Silicon Photonics,”
Keynote Address, CDNLive Conference, Aug. 2017.

C.Lang and D. S. Boning, “Spin Coating Modeling and
Planarization using Fill Patterns for Advanced Packaging
Technologies,” IEEE Advanced Semiconductor Manufac-
turing Conference, May 2017.

D. S. Boning, “Silicon Photonics Variation and

Design-for-Manufacturability (DFM),” Photonics Summit
and Workshop 2016, San Jose, CA, Oct. 19-20, 2016.
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H. Chen, D. S. Boning, and Z. Zhang, “Efficient Spatial
Variation Characterization via Matrix Completion,” IEEE/
ACM Workshop on Variability Modeling and Characteri-
zation (VMC), Austin, TX, Nov. 2016.

W.Fan and D. S. Boning, “Multiscale Modeling of Chemical
Mechanical Planarization (CMP),” Advances in Chemical
Mechanical Planarization (CMP), Ch. 6, ed. S. V. Babu,
Woodhead Publishing, 2016.

M. Sakuta, J. White, and D. S. Boning, “A New Monte

Carlo Simulation Code of X-ray Fluorescence Spectra for

Quantification of Multi-layer Plating Thickness,” Spec-
trochimica Acta Part B: Atomic Spectroscopy, [submitted],
Nov. 2016.

L.Yu,S.Saxena, C. Hess,I. A. M. Elfadel, D. A. Antoniadis,
and D. S.Boning, “Compact Model Parameter Extraction
using Bayesian Inference, Incomplete New Measure-
ments, and Optimal Bias Selection,” IEEE Transactions
on Computer-Aided Design of Integrated Circuits and
Systems, vol. 35, no. 7, pp. 1138-1150, Jul. 2016.
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V. Michael Bove, Jr.

Principal Research Scientist

Media Arts and Sciences/Media Lab

Sensing, communication, user interface, and display (particularly 3-D and
holographic) for consumer electronics. Materials and fabrication methods for
diffractive light modulators.

Rm. E15-490 | 617-253-0334 | ymb @ media . mit . edu

GRADUATE STUDENTS
Pedro Colon Hernandez, MAS
Bianca Datta, MAS

Sundeep Jolly, MAS

Everett Lawson, MAS
Philippa Mothersill, MAS
Daniel Novy, MAS

Vik Parthiban, MAS

Laura Perovich, MAS

Edwina Portocarrero, MAS
Caroline Rozendo Xavier dos Santos, MAS
Ali Shtarbanov, MAS

VISITOR
Shoichiro Sekiguchi, NHK TV

SUPPORT STAFF

Kristin Hall, Member Relations Manager

SELECTED PUBLICATIONS

S.Jolly, N. Savidis, B. Datta, V. Parthiban, D. Smalley,and

V. M. Bove, Jr., “Transparent Flat-panel Holographic Dis-
plays using Guided-Wave Acousto-optics,” Proceedings

2018 International Symposium on Display Holography, 2018.

S. Jolly, N. Savidis, B. Datta, T. Karydis, W. Langford, N.
Gershenfeld, and V. M. Bove, Jr., “Progress in Fabrication
of Anisotropic Bragg Gratings in Lithium Niobate via
Femtosecond Laser Micromachining,” Proceedings SPIE
Advanced Fabrication Technologies for Micro/Nano Optics
and Photonics XI, pp. 10554, 2018.

S.Jolly, N. Savidis, B. Datta, D. Smalley, and V. M. Bove, Jr.,

“Progressin Transparent, Flat-panel Holographic Displays
Enabled by Guided-Wave Acousto-Optics,” Proceedings
SPIE Practical Holography XXXII: Displays, Materials,
and Applications, pp. 10558, 2018.

B.C.Datta, N. Savidis, M. Moebius, S. Jolly, E. Mazur, and
V. M. Bove, Jr., “Direct-laser metal Writing of Surface
Acoustic Wave Transducers for Integrated-optic Spatial
Light Modulators in Lithium Niobate,” Proceedings SPIE
Advanced Fabrication Technologies for Micro/Nano Optics
and Photonics X, pp. 10115, 2017.
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N. Savidis, S. Jolly, B. Datta, M. Moebius, T. Karydis, E.
Mazur, N. Gershenfeld, and V. M. Bove, Jr., “Progress in
Fabrication of Waveguide Spatial Light Modulators via
Femtosecond Laser Micromachining,” Proceedings SPIE
Advanced Fabrication Technologies for Micro/Nano Optics
and Photonics X, pp. 10115, 2017.

S. Jolly, N. Savidis, B. Datta, D. Smalley, and V. M. Bove,
Jr., “Near-to-eye Electroholography Via Guided-wave
Acousto-optics for Augmented Reality,” Proceedings SPIE
Practical Holography XXXI: Materials and Applications, pp.
10127, 2017.
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Edward S. Boyden

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

Department of Brain and Cognitive Sciences

Developing tools that enable the mapping of the molecules and wiring of the
brain, the recording and control of its neural dynamics, and the repair of its
dysfunction. Systematically analyzing and repairing normal and pathological
brain computations.

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

RESEARCH SCIENTISTS AND STAFF
Desiree Dudley, Media Lab

Manos Karagiannis, Media Lab

Demian Park, Media Lab

Jorg Scholvin, Media Lab

Doug Weston, Media Lab

Aimei Yang, Media Lab

Jian-Ping Zhao, Media Lab

POSTDOCTORAL ASSOCIATES
Shahar Alon, MAS

Giovanni Talei Franzesi, MAS
Ruixuan (Rui) Gao, MAS
Erica (Eunjung) Jung, MAS
Monique Kauke, MAS

Kiryl Piatkevich, MAS
Deblina Sarkar, MAS

Or Shemesh, MAS

Ru Wang, MAS

Chi Zhang, MAS

GRADUATE STUDENTS
Nick Barry, MAS

Orhan Celiker, EECS

Alexi Georges Choueiri, BCS
Danielle Cosio, BCS

Peilun Dai, BCS

Amauche Emenari, BCS
Daniel Estandian, BCS
Daniel Goodwin, MAS

Ishan Gupta, BE

Eghbal Hosseini, BCS
Shannon Johnson, MAS
Louis (Jeong Seuk) Kang, Harvard
Changyang Linghu, EECS
Yixi Liu, EECS

Daniel Oran, MAS

Nikita Pak, ME

Andrew Payne, MAS

Paul Reginato, BE

Sam Rodriques, Physics
David Rolnick, Mathematics
Cipriano Romero, EECS
Anubhav Sinha, HST

Mike Skuhersky, MAS
Ho-Jun Suk, HST

Corban Swain, BE

Cristina Torres Caban, BE
Asmamaw (Oz) Wassie, BE
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Young Gyu Yoon, EECS
Jay (Chih-Chieh) Yu, EECS

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

SELECTED PUBLICATIONS

K.D.Piatkevic* E.E. Jung* C. Straub, C. Linghu, D. Park,
H.J. Suk, D. R. Hochbaum, D. Goodwin, E. Pnevmatika-
kis, N. Pak, T. Kawashima, C. T. Yang, J. L. Rhoades, O.
Shemesh, S. Asano, Y. G. Yoon, L. Freifeld, J. L. Saulnier, C.
Riegler, F. Engert, T. Hughes, M. Drobizhev, B. Szabo, M.
B.Ahrens.S. W. Flavell, B.L.Sabatini,and E. S. Boyden, “A
Robotic Multidimensional Directed Evolution Approach
Applied to Fluorescent Voltage Reporters,” Nature Chem-
ical Biology, doi:10.1038/s41589-018-0004-9, [Epub ahead
of print], 2018.

O. A. Shemesh*, D. Tanese*, V. Zampini*, C. Linghu, K.
Piatkevich, E. Ronzitti, E. Papagiakoumou, E. S. Boyden**,
and Valentina Emiliani**, “Temporally Precise Single-cell
Resolution Optogenetics,” Nature Neuroscience, vol. 20,
Pp. 1796-1806, 2017.

Y. Zhao*, O. Bucur®, H. Irshad, E. Chen, A. Weins, A. L.
Stancu, E. Y. Oh, M. DiStasio, V. Torous, B. Glass, L. E.
Stillman, S. J. Schnitt, A. H. Beck**, and E. S. Boyden**,
“Nanoscale Imaging of Clinical Specimens using Pathol-
ogy-optimized Expansion Microscopy,” Nature Biotech-
nology, vol. 35, no. 8, pp. 757-764, 2017.

N.Grossman, D. Bono, N. Dedic*, S. B. Kodandaramaiah*,
A.Rudenko, H. J. Suk, A. M. Cassara, E. Neufeld, N. Kuster,
L.H.Tsai, A. Pascual-Leone,and E. S. Boyden, “Noninva-
sive Deep Brain Stimulation via Temporally Interfering
Electric Fields,” Cell, vol. 169, no. 6, pp. 1029-1041, 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, E. S. Boyden, “Iterative Expansion Microscopy,”
Nature Methods, vol. 14, pp. 593-599, 2017.

* co-first authors

** co-corresponding authors
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Matteo Bucci

Assistant Professor

Department of Nuclear Science and Engineering

Center for Advanced Nuclear Energy Systems (CANES)

Boiling heat transfer; surface engineering; nuclear reactor safety and efficiency.

Rm. 24-212 | 617-715-2336 | mbucci @ mit . edu

RESEARCH SCIENTIST
Bren Phillips, NSE

POSTDOCTORAL ASSOCIATE
Mahamudur Rahman, NSE, MechE

GRADUATE STUDENTS
Florian Chavagnat, NSE
Anupam Jena, NSE

Artyom Kossolapov, NSE
Madhumitha Ravichandran, NSE
Jee Hyun Seong, NSE

Chi Wang, NSE

Limiao Zhang, NSE

UNDERGRADUATE STUDENTS
Olorunsola (Jerry) Akinsulire, NSE
Megan McCandless, MechE

VISITORS

Jiang Ge, XJTU
Jan Petrik, TUP
Bing Tan, XJTU

SELECTED PUBLICATIONS

M. M. Rahman, C. Wang, G. Saccone, M. Bucci, and J.
Buongiorno, “Mechanistic Prediction of Wickability
And CHF Enhancement in Micro-and Nano-Engineered
Surface,” 17th International Topical Meeting on Nuclear
Reactor Thermal Hydraulics (NURETH-17), Xi'an, China,
Sep. 3-8,2017.

M. Tetrault-Friend, R. Azizian, M. Bucci, J. Buongiorno,
T. McKrell, M. Rubner, and R. Cohen, “Critical Heat Flux
Maxima Resulting from the Controlled Morphology of
Nanoporous Hydrophilic Surface Layers,” Appl. Phys.
Lett. 108, pp. 243102 2016.

M. Bucci, A. Richenderfer, G. Su, T. McKrell, and J. Buon-
giorno, “A Mechanistic IR Calibration Technique for
Boiling Heat Transfer Investigations,” International J.
of Multiphase Flow, vol. 83, pp. 115-127, 2016.

G. Su, M. Bucci, T. McKrell, and J. Buongiorno, “Transient
Boiling of Water under Exponentially Escalating Heat
Inputs. Part I: Pool Boiling,” International J. of Heat and
Mass Transfer, vol. 96, pp. 667-684, 2016.
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G. Su, M. Bucci, T. McKrell, and J. Buongiorno, “Transient
Boiling of Water under Exponentially Escalating Heat
Inputs. Part IT: Flow Boiling,” International J. of Heat and
Mass Transfer, vol. 96, 685-698, 2016.
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Vladimir Bulovic

Director, MIT.nano
Fariborz Maseeh Professor of Emerging Technology

Department of Electrical Engineering & Computer Science

Physical properties of organic and organic/inorganic composite structures, and
development of nanostructured electronic and optoelectronic devices. Appli-
cations of nanostructured materials in large-scale technologies.

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

RESEARCH SCIENTISTS
Robert Nick, RLE

Anna Osherov, RLE

Annie Wang, RLE

POSTDOCTORAL ASSOCIATES
Giovanni Azzellino, RLE

Dane DeQuillettes, RLE

Maximilian Hoerantner, RLE

Joel Jean, RLE

Anurag Panda, RLE

GRADUATE STUDENTS

Roberto Brenes, EECS

Yumeng Cao, EECS

Wendy Chang, EECS

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

Jinchi Han, EECS

Madeliene Laitz, EECS, NSF Fellow
Melissa Li, EECS

Thomas Mahony, EECS

Apoorva Murarka, EECS

Farnaz Niroui, EECS, NSERC Scholarship
Mayuran Saravanapavanantham, EECS
Melany Sponseller, EECS

Richard Swartout, EECS

Ella Wassweiler, EECS, NSF Fellow
Mengfei Wu, EECS

Sihan Xie, DMSE

Haz Zhu, Physics

Ryan Zimmerman, MechE

UNDERGRADUATE STUDENTS
Adira Balzac, MechE

Elaine Ng, Physics

Jeffrey Yuan, EECS

VISITORS
Damien Reardon, DSM
Nageh Allam, American University of Cairo

SUPPORT STAFF

Samantha Farrell, Administrative Assistant

MTL ANNUAL RESEARCH REPORT 2018

SELECTED PUBLICATIONS

R.L.Z.Hoye, K. A. Bush, F. Oviedo, S. E. Sofia, M. Thway,
X. Li, Z. Liu, J. Jean, J. P. Mailoa, A. Osherov, F. Lin, A.
E. Palmstrom, V. Bulovié, M. D. McGehee, I. M. Peters,
and T. Buonassisi, “Developing a Robust Recombination
Contact to Realize Monolithic Perovskite Tandems with
Industrially Common p-Type Silicon Solar Cells,” IEEE J.
of Photovoltaics, vol 1, no. 6, 2018.

Y.Song, A. Osherov, V. Bulovi¢, and J. Kong, “Graphene-per-
ovskite Schottky Barrier Solar Cells,” Advanced Sustain-
able Systems, pp. 1700106, 2018.

R. Brenes, C. Eames, V. Bulovi¢, M. S. Islam, and S. D.
Stranks, “The Impact of Atmosphere on the Local Lumi-
nescence Properties of Metal Halide Perovskite Grains,”
Advanced Materials, vol. 30, pp. 1706208, 2018.

H. Tsai, W. Nie, J.-C. Blancon, C. C. Stoumpos, C. M. M.
Soe, J. Yoo, J. Crochet, S. Tretiak, J. Even, A. Sadhanala, G.
Azzellino, R. Brenes, P. M. Ajayan, V. Bulovi¢, S. D. Stranks,
R. H. Friend, M. G. Kanatzidis, and A. D. Mohite, “Stable

Light-emitting Diodes using Phase-pure Ruddlesden-pop-
per Layered Perovskites,” Advanced Materials, vol. 30,
Pp. 1704217, 2018.

L.Nienhaus, M. Wu, V. Bulovi¢, M. A. Baldo, M. G. Bawendi,

“Using Lead Chalcogenide Nanocrystals as Spin Mixers:

A Perspective on Near-Infrared-to-Visible Upconversion,”
Dalton Transactions, 2018.
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Jacopo Buongiorno

TEPCO Professor, Associate Department Head

Department of Nuclear Science and Engineering

Director Center for Advanced Nuclear Energy Systems (CANES),
an MITEI Low-Carbon Energy Center

Boiling heat transfer; nuclear reactor design and safety; offshore floating nu-
clear power plant; nanofluids for nuclear applications.

Rm. 24-206 | 617-253-7316 | jacopo @ mit . edu

GRADUATE STUDENTS
Patrick Champlin, NSE
Lucas Rush, NSE

Guanyu Su, NSE

Patrick White, NSE

UNDERGRADUATE STUDENT
Ze (Jenny) Dong, NSE, Sloan Fellow

SUPPORT STAFF

Carolyn Carrington, Administrative Assistant

SELECTED PUBLICATIONS

Y. Zhang, J. Buongiorno, M. Golay, N. Todreas, “Safety
Analysis of a300 MWe Offshore Floating Nuclear Power
Plant in Marine Environment,” Nuclear Technology,
[accepted], 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, vol. 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., vol. 108,243102, 2016.

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

M. Bucci, G. Su, A. Richenderfer, T. J. McKrell, and J. Buon-
giorno, “A Mechanistic IR Calibration Technique for Boil-
ing Heat Transfer Investigations,” Int. J. Multiphase Flow,
[accepted], 2016.

G. Su, M. Bucci, J. Buongiorno,and T. J. McKrell, “Transient
Boiling of Water under Exponentially Escalating Heat
Inputs,” Int. J. Heat Mass Transfer, vol. 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.
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E.Forrest, S. Don, L.-W. Hu, J. Buongiorno, and T. McKrell,

“Effect of Surface Oxidation on the Onset of Nucleate Boil-

ingin a Materials Test Reactor Coolant Channel,” ASME
J. Nuclear Rad Science, vol. 2, no. 2, 021001, Feb. 29, 2016.

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

N. Dhillon, J. Buongiorno, and K. Varanasi, “Critical Heat
Flux Maxima during Boiling Crisis on Textured Sur-
faces,” Nature Communications, vol. 6, pp. 8247,d0i:10.1038/
ncomms924, 2015.

J.Yurko, J. Buongiorno, and R. Youngblood, “Demonstra-
tion of Emulator-based Bayesian Calibration of Safety
Analysis Codes: Theory and Formulation,” Science and
Technology of Nuclear Installations, vol. 2015, article no.
839249, pp. 17, 2015.

D. Langewisch and J. Buongiorno, “Prediction of Film
Thickness, Bubble Velocity, and Pressure Drop for Cap-
illary Slug Flow using a CFD-Generated Database,” Int.
J. Heat Fluid Flow, vol. 54, pp. 250—257, 2015.

D. Chatzikyriakou, J. Buongiorno, D. Caviezel, and D.
Lakehal, “DNS and LES of Turbulent Flow in a Closed
Channel Featuring a Pattern of Hemispherical Roughness
Elements,” Int. J. Heat Fluid Flow, vol. 53, pp. 29-43, 2015.
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Anantha Chandrakasan

Dean of Engineering

Vannevar Bush Professor of Electrical Engineering

& Computer Science

Department of Electrical Engineering & Computer Science

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

with emerging technologies.

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

POSTDOCTORAL ASSOCIATES
Wanyeong Jung

Ujwal Radhakrishna

Rabia Tugce Yazicigil

GRADUATE STUDENTS

Mohamed Radwan Abdelhamid, EECS

Utsav Banerjee, EECS

Avishek Biswas, EECS

Di-Chia Chueh, EECS (co-supervised with J. Glass)
Aya Galal, EECS

Preetinder Garcha, EECS

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

Chiraag Juvekar, EECS

Harneet Khurana, EECS (co-supervised with H.-S. Lee)
Skanda Koppula, EECS

Saurav Maji, EECS

Rishabh Mittal, EECS (co-supervised with H.-S. Lee)
Nathan Monroe, EECS (co-supervised with J. H. Lang)
Sirma Orguc, EECS

Madeleine Waller, EECS

Miaorong Wang, EECS

VISITORS
Dennis Buss, Texas Instruments
Samuel Henry Fuller, Analog Devices, Inc.

UNDERGRADUATES STUDENTS
Sara Flanagan, EECS

Natalie Mionis, EECS

Mengyuan (Mina) Sun, EECS

SUPPORT STAFF
Yuvie Cjapi, Administrative Assistant
Margaret Flaherty, Administrative Assistant

PUBLICATIONS
M. Price, J. Glass, and A. P. Chandrakasan, “A Low-power
Speech Recognizer and Voice Activity Detector using

Deep Neural Networks,” IEEE J. of Solid-State Circuits,

vol. 53, no. 1, pp. 66-75, Jan. 2018.

N.Desai, C. Juvekar, S. Chandak, and A. P. Chandrakasan,

“An Actively Detuned Wireless Power Receiver with Public
Key Cryptographic Authentication and Dynamic Power

Allocation,” IEEE J. of Solid-State Circuits, vol. 53,no. 1, pp.

236 —246, Jan. 2018.
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A.Paidimarriand A.P. Chandrakasan, “A Wide Dynamic

Range Buck Converter with Sub-nW Quiescent Power,’
IEEE J. of Solid-State Circuits, vol. 52, no. 12, pp. 3119-3131,
Dec. 2017.

C. Duan, A. J. Gotterba, M. E. Sinangil, and A. P. Chan-
drakasan, “Energy-efficient Reconfigurable SRAM:
Reducing Read Power through Data Statistics,” IEEE J.
of Solid-State Circuits, vol. 52,1n0.10, pp. 2703 - 2711, Oct. 2017.

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

G. Angelopoulos, A. Paidimarri, M. Médard, and A. P.
Chandrakasan, “A Random Linear Network Coding Accel-
eratorin a2.4GHz Transmitter for IoT Applications,” [EEE
Transactions on Circuits and Systems I: Regular Papers,
vol. 64, no. 9, pp. 2582-2590, Jul. 2017.

P. Raina, M. Tikekar, and A. P. Chandrakasan, “An Ener-
gy-scalable Accelerator for Blind Image Deblurring,” IEEE
J. of Solid-State Circuits, vol. 52,1n0. 7, pp. 1849-1862, Apr. 2017.

P. Nadeau, D. El-Damak, D. Glettig, Y.-L. Kong, S. Mo, C.
Cleveland, L. Booth, N. Roxhed, R. Langer, A. P. Chan-
drakasan,and G. Traverso, ‘Prolonged Energy Harvesting
for Ingestible Devices,” Nature Biomedical Engineering,
vol. 1, Feb. 2017.

G. Angelopoulos, M. Medard, and A. P. Chandrakasan,

“Harnessing Partial Packets in Wireless Networks:

Throughput and Energy Benefits,” IEEE Transactions
on Wireless Communications, vol. 16. no. 2, Feb. 2017.

H.-M. Lee, C.S. Juvekar, J. Kwong,and A. P. Chandrakasan,

“A Nonvolatile Flip-Flop-Enabled Cryptographic Wireless

Authentication Tag with Per-query Key Update and Pow-
er-glitch Attack Countermeasures,” IEEE J. of Solid-State
Circuits, vol. 52, no. 1, pp. 272-283, Jan. 2017.
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Riccardo Comin
Assistant Professor

Department of Physics

Quantum solids, electronic systems with strong interactions, superconductors, topo-
logical insulators. Thin film & bulk single crystal synthesis of transition metal compounds.
Resonant X-ray scattering to probe electronic & magnetic orders. Development of
coherent soft X-ray diffractive imaging of electronic & magnetic materials & devices.

Rm. 13-2153 | 617-253-7834 | rcomin @ mit . edu

POSTDOCTORAL ASSOCIATES
Jonathan Pelliciari, SNSF Fellow
Zhihai Zhu, Physics

GRADUATE STUDENTS

Min Gu Kang, Physics, Samsung Fellow
Abraham Levitan, Physics

Jiarui Li, Physics

Qian Song, DMSE

UNDERGRADUATE STUDENTS
Benjamin Harpt, Physics
Talya Klinger, Physics

SUPPORT STAFF

Monica Wolf, Administrative Assistant

SELECTED PUBLICATIONS

L.Ye, M. Kang, J. Liy, E. Von Cube, C. R. Wicker, T. Suzuki,
C.Jozwiak, A. Bostwick, E. Rotenberg, D. C. Bell, L. Fu, R.
Comin, and J. G. Checkelsky, “Massive Dirac Fermions
in a Ferromagnetic Kagome Metal,” Nature, vol. 555, pp.
638-642,2018.

Z.Zhang, D. Schwanz, B. Narayanan, M. Kotiuga, J. A.
Dura, M. Cherukara, H. Zhou, J. W. Freeland, J. Li, R.
Sutarto, F. He, C. Wu, J. Zhu, Y. Sun, K. Ramadoss, S. S.
Nonnenmann, N. Yu, R. Comin, K. M. Rabe, S. K. R. S.
Sankaranarayanan, and S. Ramanathan “Perovskite
Nickelates as Electric-field Sensorsin Salt Water,” Nature,
vol. 553, pp. 68-72, 2018.

E.Zuo, P. Panda, M. Kotiuga, J. Li, M. Kang, C. Mazzoli, H.
Zhou, A.Barbour, S. Wilkins, B. Narayanan, M. Cherukara,
Z.Zhang, S. K. R. S. Sankaranarayanan, R. Comin, K. M.
Rabe, K. Roy,and S. Ramanathan, “Habituation Based Syn-
aptic Plasticity and Organismic Learningin a Quantum
Perovskite,” Nature Communications, vol. 8, pp. 240, 2017.

B. Zhang, X. Zheng, O. Voznyy, R. Comin, M. Bajdich, M.
Garcia-Melchor, L. Han, J. Xu, M. Liu, L. Zheng, F. Garcia
de Arquer, C. Thang Dinh, F. Fan, M. Yuan, E. Yassitepe,
N. Chen, T. Regier, P. Liu, Y. Li, P. De Luna, A. Janmo-
hamed, H. L. Xin, H. Yang, A. Vojvodic, and E. H. Sargent,

“Homogeneously Dispersed Multimetal Oxygen-evolving
Catalysts,” Science, vol. 352, pp. 333-337, 2016.

R.Comin and A. Damascelli, “Resonant X-ray Scattering
Studies of Charge Order in Cuprates,” Annual Reviews of
Condensed Matter Physics, vol. 7, pp. 369-405, 2016.
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Z.Ning* X.Gong* R.Comin*,G. Walters, F. Fan, O. Voznyy,
E. Yassitepe, A. Buin, S. Hoogland, and E .H. Sargent,

“Quantum-Dot-in-Perovskite Solids,” Nature, vol. 523, pp.

324-328, 2015.

R.Comin, R. Sutarto, F. He, E. da Silva Neto, L. Chauviere,
A. Frano, R. Liang, W. N. Hardy, D. A. Bonn, Y. Yoshida,
H. Eisaki, A. J. Achkar, D. G. Hawthorn, B. Keimer, G. A.
Sawatzky,and A. Damascelli, “Symmetry of Charge Order
in Cuprates,” Nature Materials, vol. 14, pp. 796-800, 2015.

R.Comin, R. Sutarto, F. He, E. da Silva Neto, L. Chauviere,
R. Liang, W. N. Hardy, D. A. Bonn, G. A. Sawatzky, and
A. Damascelli, “Broken Translational and Rotational
Symmetry via Charge Stripe Order in Underdoped
YBaZCuSOGW," Science, vol. 347, pp. 1335-1339, 2015.

E. da Silva Neto* R. Comin*, R. Sutarto, F. He, Y. Jiang, R.
Greene, G. A.Sawatzky, and A. Damascelli, “Charge Order-
ingin the Electron-doped Superconductor Nd, ,Ce, CuO,,
Science, vol. 347, pp. 282-285, 2015.

R.Comin, A. Frano, M. M. Yee, Y. Yoshida, H. Eisaki, E. Schi-
erle, E. Weschke, R. Sutarto, F. He, A. Soumyanarayanan, Y.
He,M.Le Tacon,1.S. Elfimov, J. E. Hoffman, G. A. Sawatzky,
B. Keimer, and A. Damascelli, “Charge Order Driven by
Fermi-arc Instability in Bi2201,” Science, vol. 343, pp. 390-
392,2014.

E.H. daSilva Neto, Aynajian, A. Frano, R. Comin, E. Schi-
erle, E. Weschke, A. Gyenis, J. Wen, J. Schneeloch, Z. Xu,
S. Ono, G. Gu, M. Le Tacon, and A. Yazdani, “Ubiquitous

Interplay between Charge Ordering and High-tempera-
ture Superconductivity in Cuprates,” Science, vol. 343, pp.
393-396, 2014.

R.Comin, G. Levy, B. Ludbrook, Z.-H. Zhu, C. N. Veenstra, J.
A.Rosen, Y. Singh, P. Gegenwart, D. Stricker, J. N. Hancock,
D.vander Marel, I.S. Elfimov,and A. Damascelli, “Na,IrO,
as a Novel Relativistic Mott Insulator with a 340-meV
Gap,” Physical Review Letts., vol. 109, pp. 266406, 2012.

*co-authors
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Jests A. del Alamo
MTL Director

Donner Professor

Professor of Electrical Engineering

Department of Electrical Engineering & Computer Science

Nanometer-scale IlI-V compound semiconductor transistors for future digi-
tal, RF, microwave and millimeter wave applications. Reliability of compound
semiconductor transistors. Diamond transistors.

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

RESEARCH SCIENTIST
Alon Vardi, MTL

POSTDOCTORAL ASSOCIATES
Young Tack Lee, MTL
Xin Zhao, MTL

GRADUATE STUDENTS
Xiaowei Cai, EECS

Alex Lednev, EECS

Ethan Lee, EECS

Wenjie Lu, EECS

UNDERGRADUATE STUDENT
Lisa Kong, DMSE

VISITOR
Jerzy Kanicki, University of Michigan
Moshe Tordjman, Technion

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

SELECTED PUBLICATIONS
Z.Yin, M. Tordjman, A. Vardi, R. Kalish, and J. A. del
Alamo, “A Diamond:H/WO, Metal-Oxide-Semiconductor

Field-effect Transistor,” IEEE Electron Device Letts., vol.

39, pp. 540, 2018.

X.Zhao, A. Vardi, and J. A. del Alamo, “Excess Off-state

Current in InGaAs FinFETSs,” IEEE Electron Device Letts.,

vol. 39, pp. 476, 2018.

J. A. del Alamo and A. Guo, “Bias Stress Instability in
GaN-based Field-effect Transistors,” Material Research
Society Spring Meeting, Phoenix, AZ, 2018.

H.Gong,K.Ni, A.E. X.Zhang, A. L. Sternberg, J. A. Kozub,
K.L.Ryder,R.F.Keller, L. D. Ryder, S. M. Weiss, R. A. Weller,
K.L.Alles,R. A.Reed, D. M. Fleetwood, R. D. Schrimpf, A.

Vardi,and J. A.del Alamo, “Scaling Effects on Single-event
Transients in InGaAs FinFETs,” [EEE Trans. on Nuclear
Science, vol. 65, pp. 296, 2018.

W.Luy, L. P.Roh, D.-M. Geum, S.-H.Kim, J. D. Song, L. Kong,

and J. A.del Alamo, “10-nm Fin Width InGaSb p-Channel
Self-aligned FinFETs using Antimonide-compatible

Digital Etch,” IEEE International Electron Devices Meeting,

pp. 433, San Francisco, CA, 2017.
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A.Vardi, L. Kong, W. Lu, X. Cai, X. Zhao, J. Grajal, and J.
A. del Alamo, “Self-aligned InGaAs FinFETs with 5-nm
Fin-Width and 5-nm Gate-Contact Separation,” IEEE
International Electron Devices Meeting, pp. 429, San
Francisco, CA, 2017.

X. Zhao, C. Heidelberger, E. A. Fitzgerald, W. Lu, and
J. A. del Alamo, “Sub-10 nm Diameter InGaAs Vertical
Nanowire MOSFETS,” IEEE International Electron Devices
Meeting, pp. 413, San Francisco, CA, 2017.

Y. Wu and J. A. del Alamo, “Anomalous Source-side
Degradation of InAIN/GaN HEMTs under High-power
Electrical Stress,” IEEE Trans. on Electron Devices, vol.
65, pp. 4435, 2017.

A.Vardji, J. Lin, W. Lu, X. Zhao, A. Fernando-Saavedra,
and J. A.del Alamo, “A Si-compatible Fabrication Process
for Scaled Self-aligned InGaAs FinFETs,” IEEE Trans.
Semiconductor Manufacturing, vol. 30, pp. 468, 2017.

J.A.del Alamo, X. Cai, J. Lin, W. Lu, A. Vardi, and X. Zhao,

“CMOS Beyond Si: Nanometer-scale ITII-V MOSFETSs," IEEE

Bipolar/BiCMOS Circuits and Technology Meeting, pp. 25,
Miami, FL, 2017.

J.A.del Alamo, A. Guo, and S. Warnock, “Gate Dielectric
Reliability and Instability in GaN MISHEMTs for Power
Electronics,” J. Mat. Research, vol. 32, pp. 3458, 2017.

S.Warnock, A.Lemus, J. Joh, S. Krishnan, S. Pendharkar,
and J. A. del Alamo "Time-dependent Dielectric
Breakdown in High-voltage GaN MIS-HEMTs: The Role
of Temperature,” IEEE Trans. on Electron Devices, vol. 64,
pp. 1557, 2017.

N.Kai, A. K. Stemberg, E. X. Zhang, J. A. Kozub, R. Jiang,
R. D. Schrimpf, R. A. Reed, D. M. Fleetwood, M. L. Alles,
D. McMorrow, J. Lin, A. Vardi, and J. A. del Alamo,

“Understanding Charge Collection Mechanismsin InGaAs

FinFETs using High-speed Pulsed-laser Transient Testing
with Tunable Wavelength,” IEEE Trans. Nuclear Science,
vol. 64, pp. 2069, 2017.

X. Zhao, A. Vardi, and J. A. del Alamo, “Sub-thermal
Subthreshold Characteristicsin Top-down InGaAs/InAs
Heterojunction Vertical Nanowire Tunnel FETSs,” IEEE
Electron Device Letts., vol. 38, pp. 855, 2017.
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Nicholas X. Fang

Professor

Department of Mechanical Engineering

Nanophotonic, Acoustic metamaterials and devices, Optical 3-D printing,

Nanofabrication instrument

Rm. 3-435B | 617-253-2247 | nicfang @ mit . edu

POSTDOCTORAL ASSOCIATES
Seok Kim, MechE
Shahrzad Ghaffari Mosanenzadeh, MechE

GRADUATE STUDENTS
Hui Feng Du, MechE

Xin Hao Li, MechE

Chu Ma, MechE

Zheng Jie Tan, DMSE

VISITORS

Youngtae Cho, Changwon National University
Will Liu, Hong Kong University

Yu Zhang, Xia Men University

Zhi Jia Zhang, Xian Jiaotong University

SUPPORT STAFF

Chevalley Duhart, Administrative Assistant

SELECTED PUBLICATIONS

Q. Huy, D. Jin, S. H. Nam, J. Xiao, Y. Liu, X. Zhang, and N.
X Fang, “Ultrafast Fluorescent Decay Induced By Metal-
mediated Dipole-dipole Interaction in Two-dimensional
Molecular Aggregates,” Proceedings of the National
Academy of Sciences, 201703000, 2017.

Z.Wong, Y. Weng, K. O'Brien, J. Rho, X. Yin, S. Zhang,
N. X. Fang, T. Yen, and X. Zhang, “Optical and Acoustic
Metamaterials: Superlens, Negative Refractive Index
and Invisibility Cloak,” J. of Optics 19, pp. 084007, 2017.

M. T. Klug, N. D. Courchesne, Y. E. Lee, D. S. Yun, J. Qi,
N. C. Heldman, P. T. Hammond, N. X. Fang, and A. M.
Belcher, “Mediated Growth of Zinc Chalcogen Shells on
Gold Nanoparticles by Free-base Amino Acids,” Chemistry
of Materials 29, pp. 6993, 2017.

N.Nemati, Y.E. Lee, D. Lafarge, A. Duclos, and N. X. Fang,

“Nonlocal Dynamics of Dissipative Phononic Fluids,”

Physical Review B 95, pp. 224304, 2017.

D. Jin, T. Christensen, M. Soljaci¢, N. X. Fang, L. Lu, and
X. Zhang, “Infrared Topological Plasmons in Graphene,’
Physical Review Letts. 118, pp. 245301, 2017.

Y. Yang, D. Wang, Z. J. Tan, X. Xiong, M. Wang, R. Peng,
and N. X. Fang, “Ultrathin Platelet Antennas Mediated
Light-matter Interaction in Monolayer MoS,,” Optics
Express 25, pp. 10261, 2017.
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Y.E.Lee, O.D. Miller, M. H. Reid, S. G. Johnson, and N. X.
Fang, “Computational Inverse Design of Non-intuitive
[llumination Patterns to Maximize Optical Force or
Torque,” Optics Express 25, pp. 6757, 2017.

R. Zhu, C. Ma, B. Zheng, M. Y. Musa, L. Jing, Y. Yang, H.
Wang, S. Dehdashti, N. X. Fang, and H. Chen, “Bifunctional
Acoustic Metamaterial Lens Designed with Coordinate
Transformation,” Applied Physics Letts. 110, pp. 113503, 2017.

H.Yuk,S.Lin, C. Ma, M. Takaffoli, N. X. Fang,and X. Zhao,

“Hydraulic Hydrogel Actuators and Robots Optically and

Sonically Camouflaged in Water,” Nature Communications,
vol. 8, pp. 14230, 2017.
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Karen K. Gleason
Associate Provost
Alexander and |. Michael Kasser Professor

Department of Chemical Engineering

Functional polymers, conducting polymers, dielectric polymers, hydrogels, and
composite organic/inorganic structures deposited using initiated chemical
vapor deposition (iCVD) and/or oxidative chemical vapor deposition (0CVD).
Rm. 3-240 | 617-253-5066 | kkg @ mit.edu

POSTDOCTORAL ASSOCIATES
Meysam Heydari Gharahcheshmeh, ChemE
Maxwell Robinson, ChemE

Minghui Wang, ChemE

Jungjie Zhao, ChemE

GRADUATE STUDENTS
Priya Moni, MatE
Xiaoxue Wang, ChemE

UNDERGRADUATE STUDENT

Mofoluwaso Jebutu, ChemE

VISITORS
Saibal Mitra, University of Missouri, Columbia
Wiebke Reichstein, Kiel University, Germany

SUPPORT STAFF

Alina Haverty, Administrative Assistant

SELECTED PUBLICATIONS

Y. Xy, X. X. Wang, J. Zhou, B. Song, J. Zhang, E. M. Y. Lee,
S. Huberman, K. K. Gleason, and G. Chen, “Molecular
Engineered Conjugated Polymer with High Thermal
Conductivity,” Science Advances, vol. 4, no. 3, eaar 3031,
doi:10.1126/sciadv.aar3031, 2018.

X.M.Mao, A.D. Lui, W. D. Tian, X. X. Wang, K. K. Gleason,
and T. A. Hatton, “Enhancing Performance Stability of
Electrochemically Active Polymers by Vapor-deposited
Organic Networks,” Advanced Functional Materials, vol.
28,10.10, article no. 1706028, doi: 10.1002/adfm.201706028,
2018.

S.Lee,D.C.Borrelli, W. J. Jo,A.S.Reed, and K. K. Gleason,
“Nanostructured Unsubstituted Polythiophene Films
Deposited using Oxidative Chemical Vapor Deposition:
Hopping Conduction and Thermal Stability,” Advanced
Materials Interfaces, doi: 10.1002/admi.201701513, 2018.

H.Sojoudi, H. Arbnejad, A. Raiyan, S. A. Shirazi, G. H. McKin-
ley, and K. K. Gleason, “Scalable and Durable Polymeric
Icephobic and Hydrate-phobic Coatings,” Soft Matter, doi:
10.1039/C8SM00225H, 2018.

H.S. Suh, D. H. Kim, P. Monj, S. S. Xiong, L. E. Ocola, N.
J. Zaluzec, K. K. Gleason, and P. F. Nealy, “Sub-10-nm
Patterning via Directed Self-assembly of Block co-Poly-
mer Films with a Vapour-phase Deposited Topcoat,”
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Nature Nanotechnology, vol. 13, pp. 575-581, d0i:10.1038/
NNANO.2017.34, eISSN: 1748-3395, 2017.

A.D.Liu,P.Kovacik, N. Peard, W. D. Tian, H. Goktas, J. Lau,
B. Dunn, and K. K. Gleason, “Monolithic Flexible Super-
capacitors Integrated into Single Sheets of Paper and
Membrane via Vapor Printing,” Advanced Materials, vol.
29, article no. 1606091, doi:10.1002/adma.201606091, 2017.

M. H.Wang, X.X.Wang, P. Moni, A.D. Liu, D. H.Kim, W. J. Jo,
H. Sojoudi, and K. K. Gleason, “CVD Polymers for Devices
and Device Fabrication,” Advanced Materials 28, article no.
UNSP 1604606, doi:10.1002/adma.201604606, 2017.

D. M. Warsinger, A. Servi, G. B. Conners, M. O. Mavuk-
kandy, H. A. Arafat, K. K. Gleason, and J. H. Lienhard,

“Reversing Membrane Wetting in Membrane Distillation:

Comparing Dryout to Backwashing with Pressurized Air,”
Environmental Science-Water Research & Technology 3,
pp. 930, doi: 10.1039/c7ew00085e, 2017.

H.Sojoudji, S.Kim, H.B. Zhao, R. K. Annavarapu, D. Mariap-
pan, A.J. Hart, and K. K. Gleason, “Stable Wettability
Control of Nanoporous Microstructures by iCVD Coating
of Carbon Nanotubes,” ACS Applied Materials and Inter-
faces, 49, pp. 43287-43299, doi: 10.1021/acsami.7b13713, 2017.

M. Wang, P. Kovacik,and K. K. Gleason, “Chemical Vapor
Deposition of Thin, Conductive, and Fouling-resistant
Polymeric Films,” Langmuir, vol. 33, pp. 10623-10631, doi:
10.1021/acs.langmuir.7b02646, 2017.

M. H.Wang, J. J. Zhao, X. X. Wang, and A. D. Liu, “Recent
Progress on Submicron Gas-selective Polymeric Mem-
branes,” J. of Materials Chemistry A, 5, pp. 8860-8886, doi:
10.1039/c7ta01862b, 2017.

J.J.Zhao,M.H.Wang, and K. K. Gleason, “Stabilizing the
Wettability of Initiated Chemical Vapor Deposited (iCVD)
Polydivinylbenzene Thin Films by Thermal Annealing,”
Advanced Materials Interfaces, 4, article no. 1700270, doi:
10.1002/admi.201700270, 2017.
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Jongyoon Han
Professor
Department of Electrical Engineering & Computer Science

Department of Biological Engineering

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

ter purification, neurotechnology.

Rm. 36-841 | 617-253-2290 | jyhan @ mit . edu

POSTDOCTORAL ASSOCIATES
David Collins, SUTD / RLE
Hyungkook Jeon, RLE

Kerwin Keck, SMART Center

Yin Lu, SMART Center

Bee Luan Khoo, SMART Center
Chenhui Peng, RLE

Hyunryul Ryu, RLE

Dhiraj Sinha, SUTD / RLE

Smitha Thamarath Surendran, SMART Center
Junghyo Yoon, RLE

Ying Zhou, SMART Center / SUTD

GRADUATE STUDENTS

Alex Barksdale, EECS

Kyungyong Choi, EECS

Matthew Flavin, EECS

Taehong Kwon, EECS

Wei Ouyang, EECS

Ching Ann Tee, SMART Center, NUS
Aoli Xiong, SMART Center, NTU
Chia-Chen ‘Debbie’ Yu, EECS

VISITORS

Aniruddh Sarkar, Ragon Institute
Lidan Wu, Broad Institute

SUPPORT STAFF

Cindy Higgins, Administrative Assistant

SELECTED PUBLICATIONS

S. Sofela, S. Sahloul, M. Rafeie, T. Kwon, J. Han, M. E.
Warkiani, and Y.-A. Song, “High-throughput Sorting of
Eggs for Synchronization of C. Elegansin a Microfluidic
Spiral Chip,” Lab on a Chip, doi:10.1039/C7LC00998D, 2018.

Y. Qu, T. Olonisakin, W. Bain, J. Zupetic, R. Brown, M.
Hulver, Z. Xiong, J. Tejero, R. M. Q. Shanks, J. M. Bomberger,
V. S. Cooper, M. E. Zegans, H. Ryu, J. Han, J. Pilewski, A.
Ray, Z. Cheng, P. Ray, and J. S. Lee, “Thrombospondin-1
Protects Against Pathogen-induced Lung Injury by
Limiting Extracellular Matrix Proteolysis,” J. of Clinical
Investigation Insight, [in press], 2018.

D. J. Collins, R. O'Rorke, C. Devendran, Z. Ma, J. Han, A.
Neild, and Y. Ai, “Self-aligned Acoustofluidic Particle
Focusing and Patterning in Microfluidic Channels from
Channel Based Acoustic Waveguides,” Physical Review
Letts., vol. 120. doi:10.1103/PhysRevLett.120.074502, 2018.
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L. Yin* Y. Wu*, Z. Yang, C. A. Tee, V. Denslin, Z. Lai,
C.T.Lim, E. H. Lee, and J. Han, “Microfluidic Label-free
Selection of Mesenchymal Stem Cell Subpopulation
during Culture Expansion Extends the Chondrogenic
Potential in Vitro,” Lab on a Chip, vol. 18, pp. 878 — 889,
doi:10.1039/C7LC01005B, 2018.

L.Yin, Y. Wu, Z. Yang, V. Denslin, X. Ren, C. A. Tee, Z. Lai,
C.T.Lim,J.Hanand E. H. Lee, “Characterization and Appli-
cation of Size-sorted Zonal Chondrocytes for Articular
Cartilage Regeneration,” Biomaterials, vol. 165, pp. 66-78.
doi:10.1016/j.biomaterials.2018.02.050, 2018.

K. Choi, H.Ryu, K. J.Siddle, A. Piantadosi, L. Freimark,
D. J. Park, P. Sabeti, and J. Han, “Negative Selection by
Spiral Inertial Microfluidics Improves Viral Recovery and
Sequencing from Blood,” Analytical Chemistry, doi:10.1021/
acs.analchem.7b05200, 2018.

H. J. Kwon, B. Kim, G. Lim, and J. Han, “Multiscale-pore
Ion Exchange Membrane for Better Energy Efficiency,” J.
of Materials Chemistry A, doi:10.1039/C7TA10570C, 2018.

S.H.Ko,D.Chandra, W. Ouyang, T. Kwon, P. Karande,and J.
Han, “Nanofluidic Device for Continuous Multiparameter
Quality Assurance of Biologics,” Nature Nanotechnology,
vol. 12, pp. 804-812, 2017.

S.Choi, B.Kim, and J. Han, “Integrated Pretreatment and
Desalination by Electrocoagulation (EC) — Ion Concen-
tration Polarization (ICP) Hybrid,” Lab on a Chip, vol. 17,
pp. 2076-2084, 2017.

T. Kwon, H. Prentice, J. De Oliveira, N. Madziva, M. E.
Warkiani, J.-F. P. Hamel, and J. Han, “Microfluidic Cell
Retention Device for Perfusion of Mammalian Suspen-
sion Culture,” Scientific Reports, vol. 7, pp. 6703, d0i:10.1038/
S41598-017-06949-8, 2017.

W. Ouyang, J. Han, and W. Wang, “Nanofluidic Crystal:
Nanofluidics in Close-packed Nanoparticle Array,” Lab
on a Chip, vol. 17, pp. 3006-3025, 2017.

W. Ouyang, J. Han, and W. Wang, “Enabling Electrical
Biomolecular Detection in High Ionic Concentrations and
Enhancement of Detection Limit Thereof by Coupling
Nanofluidic Crystal with Reconfigurable Ion Concentra-
tion Polarization,” Lab on a Chip, vol. 17, pp. 3772 — 3784, 2017.

*equal contributors
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Ruonan Han
Associate Professor

Department of Electrical Engineering & Computer Science

Integrated circuits and systems operating from RF to THz frequencies for
sensing and communication applications. Electromagnetism, Chip-scale
wave-matter interactions for miniature spectroscopy and frequency metrology.

Rm. 39-527a | 617-324-5281 | ruonan @ mit . edu

POSTDOCTORAL ASSOCIATE
Xiang Yi, MTL

GRADUATE STUDENTS
Jack Holloway, EECS

Zhi Hu, EECS

Mohamed I. Ibrahim, EECS
Mohamed I. Khan, EECS
Mina Kim, EECS

James Mawdsley, EECS
Cheng Wang, EECS

Guo Zhang, EECS

UNDERGRADUATE STUDENTS
Ronald A. Davis, EECS

Nestor Franco, EECS

Weerachai (Junior) Neeranartvong, EECS

VISITORS

Lingshan Kong, Nanyang Technological University
Rui Ma, Mitsubishi Electric Research Labs

Zihan Wang, Fudan University

SUPPORT STAFF

Joanna Maclver, Administrative Assistant

SELECTED PUBLICATIONS

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

M. Ibrahim, C. Foy, D. Kim, D. R. Englund, and R. Han,

“Room-temperature Quantum Sensing in CMOS: On-Chip
Detection of Electronic Spin States in Diamond Color
Centers for Magnetometry,” IEEE VLSI Symposia on Tech-
nology and Circuits, Honolulu, HI, Jun. 2018.

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

Z.Hu, M. Kaynak,and R. Han, “A Large-scale 2-D Radiator

Array at 1THz,” IEEE J. of Solid-State Circuits (JSSC), vol.
53, no. 5, May 2018.
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C. Wang, B. Perkins, Z. Wang, and R. Han, “Molecular
Detection for Unconcentrated Gas with ppm Sensitivity
using Dual-THz-Comb Spectrometer in CMOS,” IEEE
Transactions on Biomedical Circuits and Systems, 2018.

Q.Zhong, W.-Y. Choi, D.-Y.Kim, Z. Ahmad, R. Xu, Y. Zhang,
R. Han, S. Kshattry, N. Sharma, Z.-Y. Chen, D. Shim, S.
Sankaran, E.-Y. Seok, C. Mao, E. C. DeLucia, J. P. McMillan,
C.FE.Neese, I. Kim, I. Momson, P. Yellswarapu, S. Dong, B.
Pouya, P. Byreddy, Z. Chen, Y. Zhu, S. Ghosh, T. Dinh, E.
Jalalibidgoli, J. Newman, and K .K. O, “CMOS Terahertz
Receivers,” IEEE Custom Integrated Circuits Conference
(CICC), San Diego, CA, Apr. 2018.

B.Wang, A. Sadeqi, R. Ma, P. Wang, W. Tsujita, K. Sadamoto,
Y. Sawa, H. Nejad, S. Sonkusale, C. Wang, M. Kim, and R.
Han, “Metamaterial Absorber for THz Polarimetric Sens-
ing,” SPIE Photonics West, San Francisco, CA, Jan. 2018.

C.Wang,Z.Hu,and R. Han, “Large-scale Terahertz Active
Arraysin Silicon using Highly-versatile Electromagnetic
Structures,” IEEE Int. Electron Devices Meeting (IEDM),
San Francisco, CA, Dec. 2017.

Z.Hu, C.Wang, and R. Han, “Energy-efficient Integrated
THz Electronics using Multi-functional Electromag-
netism and High-parallelism Spectral Sensing,” IEEE
International Midwest Symposium on Circuits and Sys-
tems, Boston, MA, Aug. 6-9, 2017.

C.Wang and R. Han, “A Dual-Terahertz-Comb Spectrom-
eter on CMOS for Rapid, Wide-range Gas Detection with
Absolute Specificity,” IEEE J. of Solid-State Circuits (JSSC),
vol. 56, no. 12, Dec. 2017.

J.W. Holloway, L. Boglione, T. M. Hancock, and R. Han, “A
Fully-integrated Broadband THz Chip-to-Chip Intercon-
nect,” IEEE Trans. on Microwave Theory and Techniques,
vol. 65, no. 7, Jul. 2017.
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Song Han

Assistant Professor

Department of Electrical Engineering & Computer Science

Machine learning, artificial intelligence, model compression; Hardware accel-
erator, domain-specific architecture, FPGA, VLS| System.
Rm. 38-344|707-797-7288 | songhan@mit.edu

GRADUATE STUDENTS
Yujun Lin, EECS

Zhijian Liu, EECS

Hanrui Wang, EECS

VISITORS

Han Cai, Shanghai Jiaotong University
Jiacheng Yang, Shanghai Jiaotong University
Sherif Fawzy, University of Toronto

Kevin Nicholas Kiningham, Stanford University
Ji Lin, Tsinghua University

SELECTED PUBLICATIONS

S.Han and W. J. Dally “Bandwidth-efficient Deep Learn-
ing," Invited paper, Design Automation Conference (DAC),
Jun. 2018.

Y. Lin, S. Han, H. Mao, Y. Wang, and W. J. Dally, “Deep
Gradient Compression: Reducing the Communication
Bandwidth for Distributed Training,” International Con-
ference on Learning Representations (ICLR), Apr. 2018.

X.Liu,J.Pool,S.Han,and W. J. Dally, “Efficient Sparse-Wino-
grad Convolutional Neural Networks,” International
Conference on Learning Representations (ICLR), Apr.2018.

S. Han, J. Pool, S. Narang, H. Mao, S. Tang, E. Elsen, B.
Catanzaro, J. Tran, and W. J. Dally, “DSD: Dense-Sparse-
Dense Training for Deep Neural Networks,” International

Conference on Learning Representations (ICLR), Apr. 2017.

C.Zhuy, S. Han, H. Mao, and W. J. Dally, “Trained Tenary
Quantization,” International Conference on Learning
Representations (ICLR), Apr. 2017.

K. Guo, S. Han, S. Yao, Y. Wang, Y. Xie, and H. Yang, “Soft-
ware-hardware co-Design for Efficient Neural Network
Acceleration,” Hot Chips Special Issue of IEEE Micro, Mar./
Apr. 2017.

S.Han, J. Kang, H. Mao, Y. Li, D. Xie, H. Luo, Y. Wang, H.
Yang, and W. J. Dally, “ESE: Efficient Speech Recognition
Engine for Sparse LSTM on FPGA,” NIPS Workshop on
Efficient Methods for Deep Neural Networks (EMDNN),
International Symposium on Field-programmable Gate
Arrays (FPGA), Dec.2016, Best Paper Honorable Mention,
Best Paper Award, Feb. 2017.
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S. Han, “Compressing and Regularizing Deep Neural
Networks, Improving Prediction Accuracy using Deep
Compression and DSD Training,” O'Reilly invited article,
Nowv. 2016.

S.Han, X.Liu, H. Mao, J. Pu, A. Pedram, M. Horowitz, and
W. J. Dally, “EIE: Efficient Inference Engine on Compressed
Deep Neural Network,” International Symposium on Com-
puter Architecture (ISCA), Jun. 2016; Hotchips, Aug. 2016.

S.Han, H. Mao, and W. J. Dally, “Deep Compression: Com-
pressing Deep Neural Networks with Pruning, Trained
Quantization and Huffman Coding,” NIPS Deep Learning
Symposium, Dec. 2015, International Conference on Learn-
ing Representations (ICLR), Best Paper Award, May 2016.

F.Iandola, S. Han, M. Moskewicz, K. Ashraf, W. J. Dally,and
K.Keutzer, “SqueezeNet: AlexNet-level Accuracy with 50x
Fewer Parameters and < 0.5MB Model Size,” arXiv, 2016.

S. Han, J. Pool, J. Tran, and W. J. Dally, “Learning Both
Weights and Connections for Efficient Neural Networks,”
Advances in Neural Information Processing Systems
(NIPS), Dec. 2015.
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Juejun (JJ) Hu

Merton C. Flemings Associate Professor

Department of Materials Science & Engineering

Integrated photonics, optical thin films, glass and amorphous materials, silicon
photonics, light management in photovoltaics, magneto-optical isolation, in-
tegration on unconventional substrates (polymers, optical crystals, 2-D mate-
rials, etc.), infrared imaging, spectroscopy, metasurface.

Rm. 13-4054 | 302-766-3083 | hujuejun @ mit . edu

RESEARCH SCIENTIST
Tian Gu, DMSE

POSTDOCTORAL ASSOCIATES
Lan Li, DMSE

Hongtao Lin, DMSE

Carlos A. Rios Ocampo, DMSE
Mikhail Shalaginov, DMSE

Shaoliang Yu, DMSE

Haijie Zuo, DMSE

GRADUATE STUDENTS
Skylar Deckoff-Jones, DMSE
Qingyang Du, DMSE

Sarah Geiger, DMSE

Derek Kita, DMSE

Duanhui Li, DMSE

Jerome Michon, DMSE
Gufan Yin, DMSE

Yifei Zhang, DMSE

UNDERGRADUATE STUDENTS
Fayed Ali, MechE
Cedric Delmy, MechE

VISITOR

Bin Huang, Hunan University

SUPPORT STAFF

Cory James, Administrative Assistant

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

H.Lin,Z.Luo,T.Gu,L.C.Kimerling, K. Wada, A. Agarwal,
and J. Hy, “Mid-infrared Integrated Photonics on Silicon:
A Perspective,” Nanophotonics, vol. 7, pp. 393-420, 2018.

L.Li, H. Lin, S. Qiao, Y. Huang, J. Li, J. Michon, T. Gu, C.
Ramos, L. Vivien, A. Yadav, K. Richardson, N. Lu,and J. Hu,

“Monolithically Integrated Stretchable Photonics,” Light
Sci. Appl., vol. 7, e17138,2018.

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

L. Zhy, F. Liu, H. Lin, J. Hu, Z. Yu, X. Wang, and S. Fan,

“Angle-selective Perfect Absorption with Two-dimen-

sional Materials,” Light Sci. Appl., vol. 5, e16052, 2016.

L.Li, P.Zhang, W. Wang, H. Lin, A. Zerdoum, S. Geiger, Y.
Liu, N. Xiao, Y. Zou, O.Ogbuu, Q. Dy, X. Jia, J. Li,and J. Hu,

“Foldable and Cytocompatible Sol-gel TiO, Photonics,” Sci.

Rep., vol. 5, pp. 13832, 2015.

X. Sun, Q. Dy, T. Goto, M. Onbasli, D. H. Kim, N. Aimon,
J.Hu, and C. A. Ross, “Single-step Deposition of Cerium
Substituted Yttrium Iron Garnet for Monolithic On-chip
Optical Isolation,” ACS Photonics, vol. 2, pp. 856-863, 2015.

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. Chen, H. Lin, J. Hu, and M. Lj, “Heterogeneously Inte-
grated Silicon Photonics for the mid-Infrared and Spec-
troscopic Sensing,” ACS Nano 8, pp. 6955-6961, 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.

J.Huy,L.Li, H.Lin, P. Zhang, W. Zhou, and Z. Ma, “Flexible
Integrated Photonics: Where Materials, Mechanics and
Optics Meet,” Opt. Mater. Express, [invited], vol. 3, pp.
1313-1331, 2013.
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Sang-Gook Kim

Professor

Department of Mechanical Engineering

Micro Energy Harvesting, Solar Water Splitting, Piezoelectric MEMS, Com-
plex Systems Design
Rm. 1-306 | 617-452-2472 | sangkim @ mit . edu

GRADUATE STUDENTS
Haluk Akay, MechE

Xinhao Li, MechE

Ruize Xu, MechE

VISITOR
Zi-Xun Jia, Visiting Student

SUPPORT STAFF

Tony Pulsone, Administrative Assistant

SELECTED PUBLICATIONS

X.-H.Lj, J. B. Chou, W. L. Kwan, A. M. Elsharif, and S.-G.
Kim, “The Effect of Anisotropic Electron Momentum
Distribution of Surface Plasmon on Internal Photoemis-
sion of a Schottky Hot Carrier Device,” Opt. Express, vol.
25, 0. 8,17 Apr. 2017.

N. S. Rajput, Y. Shao-Horn, X. Li, S. Kim, and M. Jouiad

“Investigation of Plasmon Resonance in Metal/Dielec-
tric Nanocavities for High-efficiency Photocatalytic
Device,” Physical Chemistry Chemical Physics, vol. 19, no.
26, 14639076, pp. 16989-16999, 2017.

S.Priya, H.C.Song, Y. Zhou, R. Varghese, A. Chopra, S.-G,
Kim, I. Kanno, L. Wu, D. Ha, J. Ryu, and R. G. Polcawich,

“A Review on Piezoelectric Energy Harvesting: Materials,
Methods, and Circuits,” J. Energy Harvesting and Systems,
vol. 4,no.1,2017.

R.Ganeshkumar, C. Wei, R. Xu, S.-G.Kim,and Z. Rong, ‘A
High Output Voltage Flexible Piezoelectric Nanogener-
ator using Porous Lead-free KNbO3 Nanofibers,” Appl.
Phys. Lett., vol. 111, pp. 013905, 2017.

K.M. Smyth,C.G.Sodini,and S.-G.Kim “High Electrome-
chanical Coupling Piezoelectric micro-Machined Ultra-
sonic Transducer (PMUT) Elements for Medical Imaging,”
International Conference on Solid-State Sensors, Actuators
and Microsystems (Transducers), pp. 966-969, 2017.

H. Akay, R. Xu, and S.-G. Kim, “Energy Harvesting Foot-
wear,” 12th Energy Harvesting Workshop, Blacksburg,
VA, 2017.

S.-G. Kim, “MEMS Energy Harvesting: Why So Slow to
be Commercialized?" 12th Energy Harvesting Workshop,
Blacksburg, VA, [invited], 2017.
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Jeehwan Kim Two-dimensional material based layer transfer, brain-inspired neuromorphic
Class 47 Career Development Associate Professor computing, single-crystalline graphene electronics, advanced photovoltaics.
Department of Mechanical Engineering Rm. 38-276 | 617-324-1948 | jeechwan @ mit . edu

Department of Materials Science & Engineering

POSTDOCTORAL ASSOCIATES
Sanghoon Bae, MechE

Shinhyun Choi, MechE

Wei Kong, MechE

Hyunseong Kum, MechE

Peng Lin, MechE

Hanwool Yeon, MechE

GRADUATE STUDENTS
Chanyeol Choi, EECS

Yunjo Kim, MechE

Kuangye Lu, MechE

Subeen Pang, MechE

Kuan Qiao, MechE
Seungchan Ryu, MechE
Scott Tan, MechE

VISITORS
Byunghun Lee, Yonsei University
Doyoon Lee, Hongik University

SUPPORT STAFF

Emilie Heilig, Administrative Assistant

SELECTED PUBLICATIONS

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

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

S. Bae, X. Zhou, S. Kim, Y. S. Lee, S. Cruz, Y. Kim, J. B.
Hannon, Y. Yang, D. K. Sadana, E. 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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Jing Kong
Professor

Department of Electrical Engineering & Computer Science

Two dimensional materials, chemical vapor deposition synthesis, functional
nanomaterials

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

POSTDOCTORAL ASSOCIATES
Giovanni Azzellino, RLE
Yunfan Guo, RLE
Qingging Ji, RLE

Xiang Ji, RLE

WeiSun Leong, RLE
Nannan Mao, RLE
JiHoon Park, RLE
Mahdi Tavakoli, RLE

Xu Zhang, MTL
Jiayuan Zhao, RLE

Lin Zhou, RLE

GRADUATE STUDENTS

Marek Hempel, EECS

Angyu Lu, EECS

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

Cong Su, NSE

Haozhe Wang, EECS

VISITORS

Bingnan Han, Beihang University

Jin Niu, Beijing University of Chemical Technology
Xiaoyan Zhu, China University of Geosciences

SUPPORT STAFF

Arlene Wint, Administrative Assistant

SELECTED PUBLICATIONS

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

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

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

Q.Xie, M. A. Alibakhshi, S. Jiao, Z. Xu, M. Hempel, J. Kong, H.
GyuPark,and C.Duan, “Fast Water Transport in Graphene
Nanofluidic Channels,” Nature Nanotechnology, doi:
10.1038/s41565-017-0031-9, 2018.
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B.J. Modtland, E. Navarro-Moratalla, X. Ji, M. Baldo, and

J. Kong, “Monolayer Tungsten Disulfide (WS2) via Chlo-
rine-Driven Chemical Vapor Transport,” Small, doi: 10.1002/

smll.201701232, 2017.

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

L.Zhou, K.Xu, A.Zubair, X. Zhang, F. Ouyang, T. Palacios, M.
S.Dresselhaus, Y. Li,and J. Kong, “Role of Molecular Sieves
inthe CVD Synthesis of Large-area 2-D MoTe2,” Advanced
Functional Materials, doi:10.1002/adfm.201603491, 2016.

L.Zhou, A. Zubair,Z. Wang, X. Zhang, F. Ouyang, K. Xu, W.
Fang, K. Ueno, J. Li, T. Palacios, J. Kong, and M. S. Dressel-
haus, “Synthesis of High-quality Large-area Homogenous

1T" MoTe2 from Chemical Vapor Deposition,” Advanced

Materials, doi: 10.1002/adma.201602687, 2016.

S.M. Jung, D. J. Preston, H. Y. Jung, Z. Deng, E. N. Wang,
and J. Kong, “Porous Cu Nanowire Aerosponges from
One-step Assembly and their Applications in Heat Dissi-
pation,” Advanced Materials, vol. 28,1413-1419, doi: 10.1002/
adma.201504774, 2016.

Y.Song, S.Chang, S. Gradecak, and J. Kong, “Visibly-trans-
parent Organic Solar Cells on Flexible Substrates with
All-graphene Electrodes,” Advanced Energy Materials, doi:
10.1002/aenm.201600847, 2016.

X.Ling,Y.Lin, Q. Ma, Z. Wang, Y. Song, L.Yu, S. Huang, W.
Fang,X.Zhang, A.L.Hsu, Y. Bie, Y.-H. Lee, Y. Zhu, L. Wy, J.
Li, P. Jarillo-Herrero, M. S. Dresselhaus, T. Palacios, and J.
Kong, “Parallel Stitching of Two-dimensional Materials,”
Advanced Materials, doi: 10.1002/adma.201505070, 2016.

J-Y. Hong, Y. C. Shin, A. Zubair, Y. Mao, T. Palacios, M. S.
Dresselhaus, S. H. Kim, and J. Kong, “A Rational Strategy
for Graphene Transfer on Substrates with Rough Features,”
Advanced Materials, doi: 10.1002/adma.201505527, 2016.

Z.Chen, T. Ming, M. M. Goulamaly, H. Yao, D. Nezich,
M. Hempel, M. Hofmann, and J. Kong, “Enhancing the
Sensitivity of Percolative Graphene Films for Flexible
and Transparent Pressure Sensor Arrays,” Advanced
Functional Materials, doi: 10.1002/adfm.201503674, 2016.

MTL ANNUAL RESEARCH REPORT 2018



Jeffrey H. Lang

Vitesse Professor

Department of Electrical Engineering & Computer Science

Analysis, design, and control of electro-mechanical systems with application
to traditional rotating machinery and variable-speed drives, micro/nano-scale
(MEMS/NEMS) sensors and actuators, flexible structures, and the dual use of
actuators as force and motion sensors.

Rm. 10-176 | 617-253-4687 | lang @ mit . edu

POSTDOCTORAL ASSOCIATE
Ujwal Radhakrishna, RLE

GRADUATE STUDENTS
Alan Casallas, EECS
Daibo Chen, EECS
Mingye Gu, EECS

Jinchi Han, EECS
Rakesh Kumar, EECS
Nathan Monroe, EECS
Apoorva Murarka, EECS
Alex Oliva, EECS
Abraham Shin, EECS
Mark Yang, EECS

UNDERGRADUATE STUDENTS
Daniel Sheen, EECS

VISITOR

Dennis Buss, Texas Instruments

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

SELECTED PUBLICATIONS

M. G. Angle, J. H. Lang, J. L. Kirtley. Jr., S. Kim, and D.
Otten, “Modeling of Permanent Magnet Motors with
Cogging and Saturation Effects Included,” IEEE Trans.
on Energy Conversion, [accepted], 2018.

S.Cvijic, M.Ilic,E. Allen, and J. H. Lang, “Using Extended
AC Optimal Power Flow For Effective Decision Making,”
Proceedings of IEEE PES Integrated Smart Grid Technolo-
gies Europe Conference, Sarajevo, Bosnia and Herzegovina,
[accepted], October 21-25, 2018.

J. Y. Yoon, J. H. Lang, and D. L. Trumper, “Fine-tooth
Iron-core Linear Synchronous Motor for Low Acoustic
Noise Applications,” IEEE Trans. on Industrial Electronics,
doi:10.1109/T1E.2018.2835416, 2018.

U.Radhakrishna, P. Riehl, N. Desai, P. Nadeau, Y. Yang, A.
Shin, J. H. Lang, and A. P. Chandrakasan, “A Low-power
Integrated Power Converter for an Electromagnetic
Vibration Energy Harvester with 150-mV-AC cold Startup,
Frequency Tuning, and 50-Hz AC-to-DC Conversion,”
Proceedings of Custom Integrated Circuits Conference,
doi:10.1109/CICC.2018.8357079, San Diego, CA, April 8-11,
2018.
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A. Shin, U. Radhakrishna, Q. Zhang, L. Gu, P. Riehl, A.
Chandrakasan,and J.H.Lang, “A MEMS Magnetic-based
Vibration Energy Harvester,” Proceedings of Power MEMS
2017, Kanazawa, Japan, November 14-17, 2017.

P.Garcha, D. El-Damak, N, Desai, J. Troncoso, E. Mazotti,
J.Mullenix, S. Tang, D. Trombley, D. Buss, J. H. Lang, and
A.P.Chandrakasan, “A 25-mV-startup Cold Start System
with On-chip Magnetics for Thermal Energy Harvesting,”
Proceedings of IEEE ESSCIRC, pp.127-130, Leuven, Belgium,
September 11-14, 2017.

J. Y. Yoon, J. H. Lang, and D. L. Trumper, “High-force
Linear Iron-core Fine-tooth Motor,” Proceedings of IEEE
Symposium on Linear Drives for Industry Applications,
pp. 1-5, Osaka, Japan, September 6-8, 2017.

S.Cvijic, S. Babaei, G. Stephopoulos, J. H. Lang, and M. Ilic,

“Reliable Adaptive Optimization Demonstration using

Big Data,” Proceedings of IEEE PES General Meeting, 1-5,
Chicago, IL, July 16-20, 2017.

B. Ansari, S. Babaei, B. Fardanesh, S. Cvijic, J. H. Lang,
and M. Ilic, “Data-driven Decision System for Adaptive
Control of FACTS Devices in the New York State Grid,”
Proceedings of IEEE PES General Meeting, 1-5, Chicago,
IL, July 16-20, 2017.
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Hae-Seung Lee
ATSC Professor of Electrical Engineering & Computer Science
Director of Center for Integrated Circuits and Systems

Department of Electrical Engineering & Computer Science

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

POSTDOCTORAL ASSOCIATE
Sungwon Chung, EECS

GRADUATE STUDENTS
Taehoon Jeong, EECS

Harneet Singh Khurana, EECS
Changwook Min, HST
Rishabh Mittal, EECS
Joohyun Seo, EECS

XiYang, EECS

SUPPORT STAFF
Elizabeth Kubicki, Administrative Assistant

PUBLICATIONS

S.Chung, P. Srivastava, X. Yang, T. Palacios,and H.-S. Lee,
“Digital Post-correction on Dynamic Nonlinearity in GaN

HEMT Track-and-Hold Sampling Circuits,” 2017 IEEE

Compound Semiconductor Integrated Circuit Symposium,

Miami, FL, Oct. 22-25, 2017.

S. Pietrangelo, H.-S. Lee, and C. G. Sodini “A Wearable
Transcranial Doppler Ultrasound Phased-array System,”
Acta Neurochirurgica Supplement, 26, pp. 111-114, 2018.

H.S.Khurana, A. P.Chandrakasan,and H.-S. Lee, “Recode
then LSB-first SAR ADC for Reducing Energy and Bit-cy-
cles,” 2018 IEEE ISCAS, [accepted], May 2018.

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

S. Orguc, H. S. Khurana, K. M. Stankovic, H.-S. Lee, and
A P.Chandrakasan, “EMG-based Real Time Facial Gesture
Recognition for Stress Monitoring,” 2018 40th Annual
International Conference of the IEEE Engineering in Med-
icine and Biology Society (EMBC), [accepted], Jul. 2018.

J. Seo, Sabino J. Pietrangelo, C. G. Sodini, and H.-S. Lee,
“Motion Tolerant Unfocused Imaging of Physiological
Waveforms for Blood Pressure Waveform Estimation
using Ultrasound,” IEEE Transactions on Ultrasonics,
Ferroelectronics, and Frequency Control,”[accepted], 2018.

J. Seo, C. G. Sodini, and H.-S. Lee, “Non-invasive Beat-

to-Beat Pulse Pressure Measurement and Pulse Wave
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Analysis at a Spot Check,” 2017 39th Annual International
Conference of the IEEE Engineering in Medicine and Biol-
ogy Society (EMBC), Jul. 2017.

S.Orguc, H. Khurana, H.-S. Lee, and A. P. Chandrakasan,

“0.3V Ultra-low Power Sensor Interface for EMG, “ Pro-

ceedings of 2017 European Solid-State Circuits Conference,
Leuven, Belgium, Sep. 2017.

D. Robertson, A. Buchwald, M. Flynn, H.-S. Lee, U.-K.
Moon, and B. Murmann, “Data Converter Reflections: 19
Papers from the Last Ten Years that Deserve a Second
Look,” Proceedings of 2016 European Solid-State Circuits
Conference, pp.161-164, Lausanne, Switzerland, Sep. 2016.

P.Srivastava, S.Chung, D. Piedra, H.-S. Lee,and T. Palacios,

“GaN High-electron Mobility Transistor Track-and-Hold

Sampling Circuit with Over100-dB Signal-to-Noise Ratio,”
IEEE Electron Device Letts, vol. 37, pp. 1314-1317, Oct. 2016.

H.-S. Lee, “Differential Switched Capacitor Circuit having
Voltage Amplifiers,and Associated Methods,” U.S. Patent
9,667,194, May 2017.

S.-H.Lee, H.-S.Lee,and A. P. Chandrakasan, “Methods and

Apparatus For Reducing Timing-skew Errors In Time-in-
terleaved Analog-to-Digital Converters,” U.S Patent No.
9,608,652, Mar. 2017.

M. Straayer, H.-S. Lee, K. Gulati, and C. Munoz, “2-Phase

Threshold Detector Based Circuits,” US patent No.
9,413,228, Aug. 2016.
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Luqiao Liu Spintronics; spin-based logic and memory device; nanoscale magnetic materi-

Robert Shillman (1974) Career Development Assistant Professor al for information storage and microwave application; fabrication technique of

Department of Electrical Engineering & Computer Science magnetic nanodevices; spin-related phenomena in semiconductor, topological
insulator, superconductors, and low dimensional material; magnetic dynamics

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

POSTDOCTORAL ASSOCIATES
Yabin Fan

Hailong Wang

Yanfei Wu

GRADUATE STUDENTS
Joseph Finley, EECS

Jiahao Han, EECS

Justin Hou, EECS

Tagiyyah Safi, EECS
Pengxiang Zhang, EECS

SUPPORT STAFF

Steven O'Hearn, Administrative Assistant

SELECTED PUBLICATIONS

J.Han, A.Richardella, S.S. Siddiqui, J. Finley, N. Samarth,
and L. Q. Liu, “Room temperature Spin-orbit Torque
Switching Induced by a Topological Insulator,” Physical
Review Letts., vol. 119, pp. 077702, 2017.

S. Dutta, S. Siddiqui, E. Buttner, L. Liu, C. A. Ross, and
M. A. Baldo, “Logic-in-Memory Design with 3-Terminal
Magnetic Tunnel Junction Function Evaluators for Con-
volutional Neural Networks,” IEEE/ACM International
Symposium on Nanoscale Architectures (NANOARCH),
doi10.1109/NANOARCH.2017.8053724, 2017.

L. Q. Liu, “Magnetic Switching with Compensated Fer-
rimagnet and Topological Insulator,” APS March Meeting,
[invited], Mar. 2018.

L.Q.Liu, “Room Temperature Spin-orbit Torque Induced
Ferrimagnet Dynamics with Topological Insulator,” IEEE
Annual Conference on Magnetic Materials and Magnetism,
[invited], Nov. 2017.

L. Q. Liu, “Non-volatile Memory with Zero Magnetic

Moment," 2017 SPIE Optics and Photonics Conference,
[invited], Aug. 2017.
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Jurgen Michel

Senior Research Scientist

Materials Research Laboratory

Silicon photonics for optical interconnects. Ge epitaxy for detectors, modu-
lator, and lasers. Novel optical designs for concentrator solar cells. High per-
formance, Si based, micro-concentrator parallel junction photovoltaic cells.

Octave spanning optical frequency comb generation.

Rm. 13-4110 | 617-253-7091 | jmichel @ mit . edu

RESEARCH SCIENTIST
Bing Wang, SMART

POSTDOCTORAL ASSOCIATE
Ruitao Wen, MRL

GRADUATE STUDENTS
Yiding Lin, SMA3

Danhao Ma, DMSE

Xueying Zhao, DMSE

SUPPORT STAFF

Cory James, Administrative Assistant

SELECTED PUBLICATIONS

S.Bao, K.H.Lee,C. Wang, B. Wang, R.I. Made, S. F. Yoon, J.
Michel, E. A. Fitzgerald, and C. S. Tang, “Germanium-on-In-
sulator Virtual Substrate for InGaP Epitaxy,” Materials
Science in Semiconductor Processing, vol. 58, pp.15-21,2017.

T.Krishna, A. Balachandran, S. B. Chiah, L. Zhang, B. Wang,
C.Wang, K.E.K. Lee, J. Michel, and L.-S. Peh, “Automatic
Place-and-Route of Emerging LED-driven wires within
a Monolithically-integrated CMOS+III-V Process,” IEEE/
ACM Design Automation and Test in Europe, [proceedings],
Best Paper Award, Mar. 2017.

L.Liu, Q. Deng, J. Michel, and Z. Zhou, “Single-drive High
Speed Lumped Modulators Toward 10 Fj/Bit Energy Con-
sumption,” Photonics Research, vol, 4, 2017.

T.W. Kim, B. Wang, C. Wang, D. A. Kohen, J. W. Hwang, J.
C. Shin, S.-W. Kang, and J. Michel, “Metalorganic Chem-
ical Vapor Deposition-regrown Ga-rich Ingap Films on

Sige Virtual Substrates for Si-based III-V Optoelectronic

Device Applications,” J. of Vacuum Science & Technology,
A, vol. 35, no. 3, pp. 031507:1-5, 2017.

C. Wang, B. Wang, R. I. Made. S. F. Yoon, and J. Michel,
“Direct Bandgap Photoluminescence from N-Type Indirect
GalnP Alloys” Photonics Research, vol. 4, pp. 279, 2017.

M.Yang,Y.Guo, J. Wang, Z. Han, K. Wada, L. C. Kimerling,
A. M. Agarwal, J. Michel, G. Li, and L. Zhang, “Mid-IR
Supercontinuum Generated in Low-dispersion Ge-on-Si
Waveguides Pumped by Sub-Ps Pulses,” Optics Express,
vol. 25, pp. 16116, 2017.
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C. Monmeyran, L. F. Crowe, R. M. Gwilliam, J. Michel, L.
C.Kimerling, and A. Agarwal, “Strategies for Increased
Donor Electrical Activity in Germanium (Opto-) Elec-
tronic Materials: A Review,” International Materials
Reviews, [invited], vol. 62, pp. 334, 2017.

L.He, Y. Guo, Z. Han, K. Wada, L. C. Kimerling, J. Michel,
A. M. Agarwal, G. Li, and L. Zhang, “Loss Reduction Of
Silicon-on-Insulator Waveguides for Deep mid-Infrared
Applications,” Optics Letts., vol. 42, pp. 3454 2017.

K.H.Lee,S.Bao,Y.Lin, W.Li, P. Anantha, L.Zhang,Y. Wang,
J.Michel, E. A. Fitzgerald, and C. S. Tan, “Hetero-epitaxy
of High-quality Germanium Film on Silicon Substrate
for Optoelectronic Integrated Circuit Applications,” J.
of Materials Research, vol. 32, pp. 4025, 2017.

B.Wang,S.Bao,R.I. Made, K. H.Lee, C. Wang,K.E.K. Lee, E.
A.Fitzgerald, and J. Michel, “Control Wafer Bow of Ingap
on 200 Mm Si by Strain Engineering, “Semiconductor
Science and Technology, vol. 32,no.12, pp. 125013, Nov. 2017.

J. Wang, Z. Han, Y. Guo, L. C. Kimerling, J. Michel, A.M.
Agarwal, G.Lij, and L. Zhang, “Robust Generation of Fre-
quency Combs in a Microresonator with Strong and
Narrowband Loss,” Photonics Research, vol. 5, pp. 552, 2017.

Y.Lin, K. H. Lee, S. Bao, X. Guo, H. Wang, J. Michel, and C.
S. Tan, “High-efficiency Normal-incidence Vertical Pin
Photodetectors on a Germanium-on-Insulator Platform,”
Photonics Research, vol. 5, pp. 702, 2017.
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Tomas Palacios
Professor

Department of Electrical Engineering & Computer Science

Design, fabrication, and characterization of novel electronic devices in wide bandgap sermiconduc-
tors & 2-D materials, polarization & bandgap engineering, transistors for sub-mm wave power &
digital applications, new ideas for power conversion & generation, interaction of biological systerns
with semiconductor materials & devices, large area & ubiquitous electronics based on 2-D materials.

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

POSTDOCTORAL ASSOCIATES
Jie Hu, MTL

Amirhasan Nourbakhsh, MTL

Noelia Vico Trivino, MTL

Xu Zhang, MTL

Yuhao Zhang, MTL

GRADUATE STUDENTS
Nadim Chowdhury, EECS
Marek Hempel, EECS
Sameer Joglekar, DMSE
Yuxuan Lin, EECS
Charles Mackin, EECS
Elaine McVay, EECS
Ayrton Munoz, EECS
Joshua Perozek, EECS
Daniel Piedra, EECS
Qingyun Xie, EECS
Mantian Xue, EECS
Mengyang Yuan, EECS
Ahmad Zubair, EECS

UNDERGRADUATE STUDENTS
Jacob Pritzker, EECS

Mark Theng, EECS

Ertem Nusret Tas, EECS

SUPPORT STAFF

Joseph Baylon, Administrative Assistant

SELECTED PUBLICATIONS

M. Hempel, A.-Y. Ly, F. Hui, T. Kpulun, M. Lanza, G. Harris,
T.Palacios, and J. Kong, “Repeated Roll-to-Roll Transfer of
Two-dimensional Materials by Electrochemical Delami-
nation,” Nanoscale, vol. 10, no. 12, pp. 5522-5531, 2018.

J. Lemettinen, H. Okumura, I. Kim, M. Rudzinski, J.
Grzonka, T. Palacios,and S. Suihkonen, “MOVPE Growth
of Nitrogen-and Aluminum-polar AIN on 4H-SiC," J. of
Crystal Growth, vol. 487, pp. 50-56, Apr. 2018.

C. Mackin, V. Schroeder, A. Zurutuza, C. Su, J. Kong, T.
M. Swager, and T. Palacios, “Chemiresistive Graphene
Sensors for Ammonia Detection,” ACS Applied Materials
and Interfaces, Apr. 2018.

Y. Zhang, M. Yuan, N. Chowdhury, K. Cheng, and T. Pala-

cios, “720V/0.35 m Q- cm2 Fully-Vertical GaN-on-Si Power
Diodes by Selective Removal of Si Substrates and Buffer
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Layers,” IEEE Electron Device Letts., vol. 39, no. 5, pp. 715-
718, Mar. 2018.

P. C. Shen, Y. Lin, X. Wang, X. Ling, T. Palacios, and J.
Kong, “Unraveling the Effect of Multiple Defect States
in Synthetic Monolayer MoS 2 through Electronic and
Optical Probes,” Bulletin of the American Physical Society,
Mar. 2018.

T. Palacios, “Gallium Nitride: Extreme Properties (and
Opportunities) for Post-Moore Computing,” Bulletin of
the American Physical Society, Mar. 2018.

H. Amano, Y. Baines, E. Beam, M. Borga, T. Bouchet, T.
Palacios, et al., “The 2018 GaN Power Electronics Road-
map,” J. of Physics D: Applied Physics, vol. 51, no. 16, pp.
163001, Mar. 2018.

A.Zubair, A. Nourbakhsh, H. Wang, M. Qi, M. Hempel, J.
Kong, D. Jena, M. Dresselhaus, and T. Palacios, “Carrier
Transport Studies in Graphene-base Hot Electron Tran-
sistor,” Bulletin of the American Physical Society, Mar. 2018.

C.Mackin, E. McVay, and T. Palacios, “Frequency Response
of Graphene Electrolyte-gated Field-effect Transistors,”
Sensors, vol. 18. no. 2, pp. 494, Feb. 2018.

E.McVay, A. Zubair, A. Nourbakhsh, and T. Palacios, “Fab-
rication and Characterization of Multi-Layer WSe, Solar
Cells,” Bulletin of the American Physical Society, Mar. 2018.

K.R.Bagnall, O.I. Saadat, S. Joglekar, T. Palacios, and E.
N. Wang, “Experimental Characterization of the Ther-
mal Time Constants of GaN HEMTs via Micro-raman
Thermometry,” IEEE Transactions on Electron Devices,
vol. 64, no. 5,2121-2128, 2017.
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Jennifer L. M. Rupp

Thomas Lord Assistant Professor of Materials Science & Engineering
Department of Materials Science & Engineering
Assistant Professor of Electrical Engineering & Computer Science

Department of Electrical Engineering & Computer Science

Memristive Information Storage and Logics, Solid State Li-ion Batteries, So-
lar-to-fuel Conversion Reactor Materials, Solid Oxide Fuel Cells, Solid State
Gas Sensors.

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

POSTDOCTORAL ASSOCIATES
Alexander Bork, NSE

Alfonso Carrillo, DMSE

Juan Carlos Gonzalez-Rosillo, DMSE
Zachary Hood, DMSE, NSF Fellowship
Kunjoong Kim, DMSE

GRADUATE STUDENTS

Thomas Defferriere, DMSE

Reto Pfenninger, DMSE, ETH Zurich, CH
Eva Sediva, DMSE, ETH Zurich, CH
Philipp Simons, DMSE

Yuntong Zhu, DMSE

UNDERGRADUATE STUDENTS
Neil Aggarwal, DMSE

Christopher M. Eschler, DMSE

Claire Halloran, DMSE

Erick Hernandez, DMSE

Kaitlyn M. Mullin, DMSE

Noa Schwartz, DMSE

VISITORS
Marco Gysel, ETH Zurich, CH
Jonathan Spring, ETH Zurich, CH

SUPPORT STAFF

Priyanka Chaudhuri, Administrative Assistant

SELECTED PUBLICATIONS

I. Garbayo, M. Struzik, W. J. Bowman, R. Pfenninger, E.
Stilp, and J. L. M. Rupp, “Glass-type Polyamorphism in
Li-Garnet Thin Film Solid State Battery Conductors,”
Advanced Energy Materials, pp. 1702265, 2018.

R. Pfenninger, M. Struzik, I. Garbayo, S. Afyon,and J.L. M.
Rupp, “Lithium Titanate Anode Thin Films for Li-Ion Solid
State Battery Based on Garnets,” Advanced Functional
Materials, [in press], 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
Sputtered Li, , Ga,La,Zr,0,, Thin Films,” ACS Materials
and Interfaces, [in press], 2018.

S.Schweiger, R. Pfenninger, W. J. Bowman, U. Aschauer,
and J. L. M. Rupp, “Designing Strained Interface Hetero-
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structures for Memristive Devices,” Advanced Materials,
Pp. 1605049, 2017.

R.Schmitt, J. Spring, R. Korobko, and J. L. M Rupp, “Design
of Oxygen Vacancy Configuration for Memristive Sys-
tems,” ACS Nano, vol. 11, no. 9, pp. 8881-8891, 2017.

Y. Shi, A. H. Bork, S. Schweiger, and J. L. M. Rupp, “The
Effect of Mechanical Twisting on Oxygen Ionic Transport
in Solid State Energy Conversion Membranes,” Nature
Materials, vol. 14, pp. 721, 2015.

E. Messerschmitt, M. Kubicek, S. Schweiger, and J. L. M.
Rupp, “Memristor Kinetics and Diffusion Characteris-
tics for Mixed Anionic-electronic S1TiO, 5: The Mem-
ristor-based Cottrell Analysis Connecting Material to
Device Performance,” Advanced Functional Materials,
vol. 24, 1N0. 47, Pp. 7448, 2014.
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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.
Tom O’ Dwyer, Analog Devices, Inc.

GRADUATE STUDENTS
Kyle Beeks, EECS

Maggie Delano EECS
Sidney R. Primus, EECS
Joohyun Seo, EECS

SUPPORT STAFF

Joanna Maclver, Administrative Assistant

SELECTED PUBLICATIONS

J.Seo. S. Pietrangelo, C. G. Sodini, and H.-S. Lee, “Motion
Tolerant Unfocused Imaging of Physiological Waveforms
for Blood Pressure Waveform Estimation using Ultra-
sound,” 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 Tran-
scranial 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.

J. Seo, C. G. Sodini, and H.-S. Lee, “Non-invasive Beat-
to-Beat Pulse Pressure Measurement and Pulse Wave
Analysis at a Spot Check,” 39th Annual International Con-
ference of the IEEE Engineering in Medicine and Biology
Society (EMBC), Jul. 2017.

B. G. Do Valle, S. S. Cash, and C. G. Sodini, “Low-power
8-Channel Recorder and Seizure Detector ASIC for a
Subdermal Implantable System,” IEEE Transactions on
Biomedical Circuits and Systems, vol. 10, no. 6, pp. 1058-
1067, Dec. 2016.

K.Chen, H.-S. Lee,and C. G. Sodini, “A Column-Row-Parallel
ASIC Architecture for 3-D Portable Medical Ultrasonic
Imaging,” IEEE J. Solid State Circuits, pp. 738-751, Mar. 2016.

D.He, E.S. Winokur, and C. G. Sodini, “An Ear-worn Vital

Signs Monitor,” IEEE Transactions on Biomedical Engi-
neering, pp. 2547-2552, Nov. 2015.
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E.S.Winokur, T. O'Dwyer, and C. G. Sodini, “A Low-power,
Dual-wavelength Photoplethysmogram (PPG) SoC with
Staticand Time-varying Interferer Removal," IEEE Trans-
actions on Biomedical Circuits and Systems, pp. 581-589,
Aug.2015.
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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

Yu-Hsin Chen, EECS (co-advised with Joel Emer)
Hsin-Yu Lai, EECS (co-advised with Thomas Heldt)
James Noraky, EECS

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

Amr Suleiman, EECS, ODGE Fellowship

Mehul Tikekar, EECS (co-advised with Anantha Chan-
drakasan)

Yannan Nellie Wu, EECS, EECS Department Fellowship
(co-advised with Joel Emer)

Tien-Ju Yang, EECS

Zhengdong Zhang, EECS

UNDERGRADUATE STUDENTS
Valerie Sarge, EECS
Diana Wofk, EECS

SUPPORT STAFF

Janice L. Balzer, Administrative Assistant

SELECTED PUBLICATIONS

Y.-H. Chen*, T.-J. Yang*, J. Emer, and V. Sze, “Understand-
ing the Limitations of Existing Energy-efficient Design
Approaches for Deep Neural Networks,” SysML Confer-
ence, Feb. 2018.

V. Sze, Y.-H. Chen, T--J. Yang, and J. Emer, “Efficient Pro-
cessing of Deep Neural Networks: A Tutorial and Survey,”
Proceedings of the IEEE, vol. 105, no. 12, pp. 2295-2329,
Dec. 2017.

V. Sze, “Designing Hardware for Machine Learning: The
Important Role Played by Circuit Designers,” IEEE Sol-
id-State Circuits Magazine, vol. 9,1no. 4, pp. 46-54, Fall 2017.

T.-J. Yang, Y.-H. Chen, J. Emer, and V. Sze, “A Method to
Estimate the Energy Consumption of Deep Neural Net-
works,” Asilomar Conference on Signals, Systems and
Computer, [invited], Oct. 2017.

J. Noraky and V. Sze, “Low Power Depth Estimation for
Time-of-Flight Imaging,” IEEE International Conference
on Image Processing (ICIP), Sep. 2017.

T-J. Yang, Y.-H. Chen, and V. Sze, “Designing Energy-ef-
ficient Convolutional Neural Networks using Ener-
gy-aware Pruning,” IEEE Conference on Computer Vision
and Pattern Recognition (CVPR), Jul. 2017.
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Z.Zhang and V. Sze, “FAST: A Framework to Accelerate
Super-resolution Processing on Compressed Videos,”
CVPR Workshop on New Trends in Image Restoration
and Enhancement, Jul. 2017.

Z.Zhang* A. Suleiman®*, L. Carlone, V. Sze, and S. Kara-
man, “Visual-inertial Odometry on Chip: An Algo-
rithm-and-Hardware Co-design Approach,” Robotics:
Science and Systems (RSS), Jul. 2017.

**authors contributed equally

MTL ANNUAL RESEARCH REPORT 2018



Carl V. Thompson

Stavros Salapatas Professor of Materials Science and Engineering

Department of Materials Science & Engineering

Processing and property optimization of thin films and nanostructures for
applications in electronic, microelectromechanical, and electrochemical
devices and systems. Interconnect and device reliability.

Rm. 13-5069 | 617-253-7652 | cthomp @ mit. edu

RESEARCH SCIENTIST
Wardhana Sasangka, SMART

POSTDOCTORAL ASSOCIATES
Michael Chon, MRL

Pushpendra Kumar, SMART
Baoming Wang, MRL

Xinghui Wang, SMART

GRADUATE STUDENTS
Thomas Batcho, DMSE
Maxwell LEtoile, DMSE
Jinghui, Miao, DMSE

Yoon Ah Shin, DMSE

Lin Xu, DMSE

Gao Yu, SMA3 Fellow, NTU

VISITORS

Seong-Ho Baek, Daegu Gyeongbuk Institute of Science
& Technology

Andrea Giunto, Ecole Polytechnique Fédérale de Laus-
anne

Daniele Perego, Paul Scherer Institute, SMART

Berke Piskin, Middle East Technical Institute

Annie Weathers, Lincoln Laboratory

SUPPORT STAFF

Sarah Ciriello, Administrative Assistant

SELECTED PUBLICATIONS

W. Zheng, Q. Cheng, D. Wang, and C. V. Thompson,
“High-performance Solid-state on-Chip Supercapacitors
based on Si nanowires Coated with Ruthenium Oxide
via Atomic Layer Deposition,” J. of Power Sources, vol.
341, pp. 1-10, 2017.

H. Mutha, Y. Ly, L. Stein, H. J. Cho, M. Suss, T. Laoui, C. V.
Thompson, B. L. Wardle, and E. N. Wang, “Porosimetry
and Packing Morphology of Vertically-aligned Carbon
Nanotube Arrays via Impedance Spectroscopy, Nano-
technology, vol. 28, no. 5, pp. 05LT01:1-6, 2017.

R. Tatara, D. Kwabi, T. P. Batcho, M. Tulodziecki, K. Wata-
nabe, H.-M. Kwon, M. Thomas, K. Ueno, C. V. Thompson, K.
Dokko, Y. Shao-Horn, and M. Watanabe, “Oxygen Reduc-
tion Reaction in Highly Concentrated Electrolyte Solu-
tions of Lithium Bis(trifluoromethanesulfonyl)amide/
Dimethyl Sulfoxide,” J. Phys. Chem., vol. 121, no. 17, pp.
9162-9172, 2017.
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W. A. Sasangka, G. J. Syaranamual, Y. Gao, R. I. Made, C.
L. Gan, and C. V. Thompson, “Improved Reliability of
AlGaN/GaN-on-Si High Electron Mobility Transistors
(HEMTs) with High-density Silicon Nitride Passivation,”
Microelectronics Reliability, vol. 76-77, pp. 287-291, Sep. 2017.

R.1.Made, G.Yu,G. J. Syaranamual, W. A. Sasangka, Zhang
Li,X.S.Nguyen,Y.Y. Tay, J.S. Herrin, C. V. Thompson, and
C.L.Gan, “Characterization of Defects Generated during
Constant Current InGaN-on-Silicon LED Operation,”
Microelectronics Reliability, vol. 76-77, pp. 561-565, Sep. 2017.

A.J.Birnbaum, C. V. Thompson, J. C. Steuben, A. P. Iliop-
oulos, and J. G. Michopoulos, “Oxygen-induced Giant
Grain Growth in Ag Films,” Appl. Phys. Lett., vol. 111, pp.
163107, 2017.
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Harry L. Tuller

Professor

Department of Materials Science & Engineering

Energy related materials, solid oxide fuel cells, transparent conductive oxides,
resonant and chemoresistive sensors, thin film transistors, memory devices.

Rm. 13-3126 | 617-253-6890 | tuller @ mit . edu

POSTDOCTORAL ASSOCIATES
Dima Kalaev, MRL
Clement Nicollet, MRL

GRADUATE STUDENTS
Michael Campion, DMSE
Thomas Defferriere, DMSE
Changsub Kim, DMSE
Sunho Kim, DMSE

VISITORS

Alexis Grimaud, CNRS Paris

George Harrington, Kyushu University
Dino Klotz, Kyushu University

Nicola Perry, Kyushu University
Jonathan Polfus, SINTEEF, Oslo

SUPPORT STAFF

Elisabeth Anderson, Administrative Assistant

SELECTED PUBLICATIONS

D. Kalaev, H. L. Tuller, and I. Riess, “Measuring Ionic
Mobility in Mixed-Ionic-Electronic-Conducting Nano-di-
mensioned Thin Films at Near Ambient Temperatures,”
Solid State Ionics, vol. 319, pp. 291-295, 2018.

M. S. Barbosa, P. H. Suman, J. J. Kim, H. L. Tuller, J. A.
Varela, and M. O. Orlandi, “Gas Sensor Response of Ag-
and Pd-Decorated SnO Micro-disks to NO,, H,, and CO:
Catalyst Enhanced Sensitivity and Selectivity,” Sensors
and Actuators, vol. B, no. 239, pp. 253-261, 2017.

T. Goto, D. H. Kim, X. Sun, M. C. Onbasli, J. M. Florez, S.
P. Ong, P. Vargas, K. Ackland, P. Stamenov, N. M Aimon,
M. Inoue, H. L. Tuller, G. F. Dionne, J. M. D. Coey, and C. A.
Ross, “Magnetism and Faraday Rotation in Oxygen Defi-
cient Polycrystalline and Single-crystal Iron-substituted

Strontium Titanate,” Physical Review Applied, vol.7,no.2,
pp. 024006, Feb. 2017.

C. S. Kim, S. R. Bishop, and H. L. Tuller, “Electro-che-
mo-mechanical Studies of Perovskite-structured Mixed
Ionic-electronic Conducting SrSn,  FexO3-x/2+ 5 Part It
Defect Chemistry,” J. Electroceram, vol. 38, pp. 74-80, 2017.

H. L. Tuller, “Solar to Fuels Conversion Technologies - A
Perspective,” Mater. Renew Sustain Energy, vol. 6, no. 3,
PPp- 16, doi:10.1007/s40243-017-0088-2, 2017.
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H. L. Tuller, “Solar to Fuels Conversion Technologies - A
Perspective,” Mater Renew Sustain Energy, vol. 6, no. 3,
pp. 1-16, 2017.

J.J. Kim, S. R. Bishop, D. Chen, and H. L. Tuller, “Defect
Chemistry of Pr Doped Ceria Thin Films Investigated
by in situ Optical and Impedance Measurements,” Chem.
Mat., vol. 29, no. 5, pp. 1999-2007, 2017.

K. K. Adepallj, J. Yang, J. Maier, H. L. Tuller, and B. Yildiz,

“Tunable Oxygen Diffusion and Electronic Conduction

in SrTiO, by Dislocation-induced Space Charge Fields,’
Adv. Funct. Mater., pp. 1700243, 2017.

S.-J. Kim, S.-J. Choj, J.-S. Jang, H.-J. Cho, W. T. Koo, H. L.
Tuller, and I.-D. Kim, “Exceptional High-performance of
Pt-based Bimetallic Catalysts for Exclusive Detection
of Exhaled Biomarkers,” Advanced Materials, vol. 29, pp.
1700737, 2017.

H. L. Tuller, “Ionic Conduction and Applications,” in
Springer Handbook of Electronic and Photonic Materials,
2nd Edition, S. Kasap and P. Capper, Eds., Springer, New
York: Springer Verlag, [invited], pp. 247-266, 2017.
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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, nanosatellite propulsion, ionizers, microplasmas, portable

mass spectrometry, pumps, sensors, Xfray sources.

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

POSTDOCTORAL ASSOCIATES
Chenye Yang, MTL

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

VISITORS

Brenda Garcia Farrera, Tecnolégico de Monterrey

Erika Garcia Lopez, Tecnolégico de Monterrey

Imperio Anel Perales Martinez, Tecnolégico de Monterrey
Emmanuel Segura Cardenas, Tecnolégico de Monterrey
Alan Osiris Sustaita Narvaez, Tecnolégico de Monterrey
Anthony Taylor, Edwards

SUPPORT STAFF

Valerie DiNardo, Administrative Assistant

SELECTED PUBLICATIONS

E. Nikolaev, G. Vladimirov, M. Sudakov, O. Kharybin, Y.
Kostyukevich, A. Fursova, Z. Sun, and L. F. Velasquez-
Garcia, “Progress in Development of Fourier Transform
Mass Spectrometer on the Bases of Multiple Electrode
Harmonized Kingdon Trap,” 66th ASMS Conference on Mass
Spectrometry and Allied Topics, San Diego, CA, Jun. 3-7,2018.

N. Christian, J. S. Ha, D. Hunka, T. K. McPhail, S. Pradel,
C. Wahl, G. Kibelka, L. F. Velasquez-Garcia, and C. Liv-
ermore, ‘A Simple 180-degree Permanent Magnet Mass
Analyzer with Arrayed Detection,” 66th ASMS Conference
on Mass Spectrometry and Allied Topics, San Diego, CA,
Jun. 3-7,2018.

Y. Kornbluth, R. H. Mathews, L. Parameswaran, L. M.
Racz, and L. F. Velasquez-Garcia, “Microsputterer with
Integrated Ion-drag Focusing for Additive Manufacturing
of Thin, Narrow Conductive Lines," J. Physics D - Applied
Physics, vol. 51, no. 16, 165603, Apr. 2018.

Z.Sunand L. F. Velasquez-Garcia, “Monolithic FFF Printed,
Biodegradable, Biocompatible, Dielectric-Conductive
Microsystems,” J. Microelectromech. Syst., vol. 26, no. 6,
pp. 1356-1370, Dec. 2017.

A. P. Taylor and L. F. Velasquez-Garcia, “Miniaturized
Diaphragm Vacuum Pump by Multi-Material Additive
Manufacturing,” J. Microelectromech. Syst., vol. 26, no. 6,
1316-1326, Dec. 2017.
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N. Christian, D. Hunka, J. Ha, T. McPhail, M. Melendez,
J.-S. Pradel, D. Nichols, G. Kibelka, C. Livermore, L. F.
Velasquez-Garcia, and C. Yang, “Development of a Low-
Cost, Low-power, Sector Mass Spectrometer for All-threat
Sensing,” Technical Digest 2017 Chemical and Biological
Defense Science & Technology Conference, Long Beach,
CA, Nov. 28-30, 2017.

A.P.Taylor and L. F. Velasquez-Garcia, “High-temperature
Compatible, Monolithic, 3-D-Printed Magnetic Actuators,”
Technical Digest 17th International Conference on Micro
and Nanotechnology for Power Generation and Energy
Conversion Applications (PowerMEMS 2017), Kanazawa,
Japan, Nov. 14-17, 2017.

E. Garcia Lépez, D. Olvera-Trejo, and L. F. Velasquez-
Garcia, “3-D Printed Multiplexed Electrospinning Sources
for Large-scale Production of Aligned Nanofiber Mats
with Small Diameter Spread,” Nanotechnology, vol. 28,
no. 42, 425302, Oct. 2017.

Y. Kornbluth, R. Mathews, L. Parameswaran, L. M. Racz,
and L. E. Velasquez-Garcia, “Microplasma Sputtering
for 3-D Printing of Metallic Microstructures,” Technical
Digest 64th American Vacuum Society International
Symposium and Exhibition, Tampa, FL, Oct.29-Nov. 3,2017.

N. Christian, D. Hunka, J. Ha, T. McPhail, M. Melendez,
J.-S. Pradel, D. Nichols, G. Kibelka, C. Livermore, L. F.
Velasquez-Garcia, and C. Yang, “Development of a Low
cost, Low-power, Miniature Sector Mass Spectrometer
with IonCCD Detection,” Technical Digest 11th Harsh-
Environment Mass Spectrometry Workshop, Oxnard,
CA, Sep. 18-21, 2017.

P.D. Keathley, W. P. Putnam, G. Laurent, L. F. Velasquez-
Garcia, and F. X. Kartner, “Role of the Ground State in
Strong-field Photoemission Yield from Si Nanotips,
Technical Digest of 6th International Conference on
Attosecond Physics (Atto 2017), Xi'an, China, Jul. 2-7,2017.
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Joel Voldman

Professor
Associate Department Head
Department of Electrical Engineering & Computer Science

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

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

POSTDOCTORAL ASSOCIATES
Dohyun Lee, RLE
Sarvesh Varma, RLE

GRADUATE STUDENTS
Nicha Apichitsopa, EECS
Alex Jaffe, EECS

Jaemyon Lee, EECS

Dan Wu, MechE

UNDERGRADUATE STUDENT
Mark Chounlakone, EECS

VISITOR

Gustavo Hernandez Vargas, Tecnolégico de Monterrey

SUPPORT STAFF

Chadwick Collins, Administrative Assistant

SELECTED PUBLICATIONS

N. Apichitsopa, A. Jaffe,and J. Voldman, “Multiparameter
Cell-tracking Intrinsic Cytometry for Single-cell
Characterization,” Lab on a Chip, 2018.

M. Carminati, G. Ferrari, M. D. Vahey, J. Voldman, and M.
Sampietro, “Miniaturized Impedance Flow Cytometer:
Design Rules and Integrated Readout,” IEEE Trans Biomed
Circuits Syst, vol. 11, no. 6, pp. 1438-1449, Dec. 2017.

N. Apichitsopa, A. Jaffe,and J. Voldman, “Multiparameter
Cell-tracking Intrinsic Cytometry for the Character-
ization of Single Cells,” Micro Total Analysis Systems,
Savannah, GA, pp. 225-7, 2017.

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.

R. Yuan, H. Su, J. Lee, E. Levy, Y. Fink, and J. Voldman,
“Fiber Microfluidics: Complex, Multimaterial Microchan-
nels Fabricated via Dimensional Reduction,” microTAS
2016, Dublin, Ireland, pp. 138-139, 2016.

S. Varma, B. R. Slegtenhorst, G. Garcia-Cardena, and J.
Voldman, “Atherofluidic System for Modeling Human
Atherogenesis and Pathophysiology in Vitro,” microTAS
2016, Dublin, Ireland, pp. 47-48, 2016.

184 Faculty Profiles

J.L.Prieto, H-W. Su, H. W.Hou, M. P. Vera, B.D. Levy,R. M.
Baron, J. Han, and J. Voldman, “Monitoring Sepsis using
Electrical Cell Profiling,” Lab on a Chip, 2016.

T. Honegger, M. I. Thielen, S. Feizi, N. E. Sanjana, and J.
Voldman, “Microfluidic Neurite Guidance to Study Struc-
ture-function Relationships in Topologically-complex
Population-based Neural Networks,” Scientific Reports,
vol. 6, pp. 28384, 2016.

B.Dura, M. M. Servos, R. M. Barry, H. L. Ploegh, S. K. Dougan,
and J. Voldman, “Longitudinal Multiparameter Assay of
Lymphocyte Interactions from Onset by Microfluidic Cell
Pairing and Culture,” Proc Natl Acad Sci U.S.A.,vol.113, pp.
E3599-608, Jun. 14, 2016.

P. Augustsson, J. T. Karlsen, H. W. Su, H. Bruus, and J.
Voldman, “Iso-acoustic Focusing of Cells for Size-in-
sensitive Acousto-mechanical Phenotyping,” Nature
Communications, vol. 7, pp. 11556, 2016.

S. Varma and J. Voldman, “A Cell-based Sensor of Fluid
Shear Stress for Microfluidics,” Lab on A Chip, vol. 15, pp.
1563-1573, 2015.

B. Dura and J. Voldman, “Microfluidic Systems for Cell
Pairing and Fusion,” Methods Mol. Biol. vol.1313, pp. 73-94,
2015.

B. Dura and J. Voldman, “Spatially and Temporally Con-
trolled Immune Cell Interactions using Microscale Tools,”
Current Opinion in Immunology, vol. 35, pp. 23-29, 2015.

B.Dura, H.-W. Su, and J. Voldman, “Microfluidic Tools for
Assaying Immune Cell Function,” Micro Total Analysis
Systems, Gyeongju, Korea, pp. 60-62, 2015.

B. Dura, S. K. Dougan, M. Barisa, M. M. Hoehl, C. T. Lo,
H. L. Ploegh, and J. Voldman, “Profiling Lymphocyte
Interactions at the Single-cell Level by Microfluidic Cell
Pairing,” Nature Communications, vol. 6, pp. 5940, 2015.

M. Castellarnau, G. L. Szeto, H. W. Su, T. Tokatlian, J. C.
Love, D. J. Irvine, and J. Voldman, “Stochastic Particle
Barcoding for Single-cell Tracking and Multiparametric
Analysis,” Small, vol. 11, pp. 489-498, 2015.
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Brian L. Wardle

Professor

Department of Aeronautics & Astronautics

Materials comprising carbon nanotubes (CNT), such as hierarchical nanoen-
gineered advanced composites for aerospace applications are promising new
materials thanks to their mechanical and multifunctional properties.

Rm. 33-408 | 617-252-1539 | wardle @ mit . edu

POSTDOCTORAL ASSOCIATES
Luiz Acauan, AeroAstro

Estelle Cohen, AeroAstro

Kehang Cui, AeroAstro

Itai Stein, AeroAstro

Yue Zhou, AeroAstro

GRADUATE STUDENTS
Fred Daso, AeroAstro
Nathan Fritz, MechE
Ashley Kaiser, DMSE

Reed Kopp, AeroAstro
Jeonyoon Lee, MechE
Richard Li, AeroAstro
Xinchen Ni, MechE

UNDERGRADUATE STUDENTS
Alan Alahmad, AeroAstro

Samuel Belden, DMSE

Travis Hank, AeroAstro

Casimir Lesperance, MechE
Clementine Mitchell, AeroAstro

Sofi Peterson, MechE

Amy Vanderhout, AeroAstro

VISITORS

Heena Mutha, MechE

Diemut Strebe, CAST Visiting Artist
Carlos Teixeira, Porto, Portugal

SUPPORT STAFF
Britton ‘Bryt’' Bradley, Administrative Assistant
John Kane, Research Specialist

SELECTED PUBLICATIONS

A.Kudo, S. M. Jung, M. S. Strano, J. Kong, and B. L. Wardle,
“Catalytic Synthesis of Few-layer Graphene on Titania
Nanowires,” Nanoscale, vol. 10, issue 3, pp. 1015-1022, 2018.

A. L. Kaiser, I. Y. Stein, K. Cui, and B. L. Wardle, “Pro-
cess-morphology Scaling Relations Quantify Self-organi-
zation in Capillary Densified Nanofiber Arrays,” Physical
Chemistry Chemical Physics, vol. 20, pp. 3876-3881, 2018.

E.Kalfon-Cohen, R. Kopp, C. Furtado, X. Ni, A. Arteiro, G.
Borstnar, M. N. Mavrogordato, I. Sinclair, S. M. Spearing,
P. P. Camanho, and B. L. Wardle, “Synergetic Effects of
Thin Plies and Aligned Carbon Nanotube Interlaminar
Reinforcement in Composite Laminates,” Composites
Science and Technology, [in press], 2018.
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S. Kumar, B. L. Wardle, and M. F. Arif, “Strength and
Performance Enhancement of Bonded Joints by Spatial
Tailoring of Adhesive Compliance via 3-D Printing,” ACS
Appl. Mater. Interfaces, vol. 9, no. 1, pp. 884—891, 2017.

A. Kudo, S. A. Steiner III, B. C. Bayer, P. R. Kidambi, S.
Hofmann, M. S. Strano, and B. L. Wardle, “Mechanisms of
Titania Nanoparticle Mediated Growth of Turbostratic
Carbon Nanotubes and Nanofibers,” J. of Applied Physics
vol. 122, pp. 014301, 2017.

I.Y. Stein, A. J. Constable, N. Morales-Medina, C. V. Sack-
ier, M. E. Devoe, H. M. Vincent, and B. L. Wardle, “Struc-
ture-mechanical Property Relations of non-Graphitizing
Pyrolytic Carbon Synthesized at Low Temperatures,’
Carbon, vol. 117, pp. 411-420, 2017.

N.Lachman,I.Y.Stein, A. Ugar, D. L. Lidston, K. K. Gleason,
and B. L. Wardle, “Synthesis of Polymer Bead Nano-neck-
laces on Aligned Carbon Nanotube Scaffolds,” Nanotech-
nology, vol. 28,24LT01, 2017.

X.Wang, A. Ugur, H. Goktas, N. Chen, M. Wang, N. Lach-
man, E. Kalfon-Cohen, W. Fang, B. L. Wardle, and K. K.
Gleason, “‘Room Temperature Resistive Volatile Organic
Compound Sensing Materials Based on a Hybrid Struc-
ture of Vertically Aligned Carbon Nanotubes and Con-
formal oCVD/iCVD Polymer Coatings” ACS Sensors
[23793694] 1.4: pp. 374-383, 2016.

I. Y. Stein, A. L. Kaiser, A. J. Constable, L. Acauan, and
B. L. Wardle, “Mesoscale Evolution of Non-graphitizing
Pyrolytic Carbon in Aligned Carbon Nanotube Carbon
Matrix Nanocomposites,” J. of Materials Science, vol. 22,
no. 52, pp. 13799-13811, Dec. 2017.
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