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Education:  

Ph.D., Physics 1985 Cornell University, Ithaca, NY 
• Doctoral Thesis: Hot Electrons and Energy Transport in Metals at mK Temperatures 
• Thesis Advisor:   Prof. Robert C. Richardson, Nobel Laureate, Ultralow Temperature Physics 

B.A., Physics & Chemistry 1978 (Double Major)  University of California, Santa Cruz 
• Undergraduate Thesis:   Theory of Path Curvature and Momentum Transfer in Collinear Atom-

Diatomic Reactive Scattering 
• Thesis Advisor:   Prof. Eugene Switkes, Theoretical Chemistry 
• Honors:   University Honors, Highest Honors in Physics, Highest Honors in Chemistry, Thesis Honors. 

Scientific Employment: 

2018 - present 
 
2011-2017 

Frank J. Roshek Professor of Physics, Applied Physics, and 
Bioengineering, California Institute of Technology, Pasadena, CA. 
Robert M. Abbey Professor of Physics, Applied Physics, and 
Bioengineering, California Institute of Technology, Pasadena, CA. 

2011- present Co-Founder, APIX Analytics, S.A. Grenoble, France 
2008 – 2013  Co-Director,  

Kavli Nanoscience Institute,  
California Institute of Technology, Pasadena, CA. 

2008 – 2013  Chaire d’Excellence 
Fondation Nanosciences, Grenoble, France  
Réseau Thématique de Recherche Avancée (RTRA) 

2003 – 2006  Founding Director 
Kavli Nanoscience Institute,  
California Institute of Technology, Pasadena, CA. 

2002 – present Professor of Physics, Applied Physics, and Bioengineering 
California Institute of Technology, Pasadena, CA. 

1995 – 2002 Professor of Physics 
California Institute of Technology, Pasadena, CA. 

1992 –1995 Associate Professor of Physics (tenured) 
California Institute of Technology, Pasadena, CA. 

1985 - 1992 Member of Technical Staff / Principal Investigator 
Quantum Structures Research 
Bell Communications Research, Red Bank, NJ. 

1984-1987 Scientific Affiliate (1984), Visiting Scientist (1985-87) 
Microkelvin Research Laboratory, 
Cornell University, Ithaca, NY. 
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Selected Honors & Professional Affiliations: 

NIH Director’s Transformative Research Award, National Institute of Health (USA), 2023 

Chevalier (Knight), Ordre des Palmes Académiques, République Française, 2012 

NIH Director’s Pioneer Award, National Institute of Health (USA), 2010 

Invited Contributor, “The Edge of Physics”,  Scientific American 2005 

Fellow, American Physical Society, 1999 

Distinguished Lecturer, University of Toronto, Electrical Engineering, 2017 

Distinguished Lecturer, Jet Propulsion Laboratory, Electrical Engineering, 2016 

Distinguished Lecturer, EPFL, Lausanne, Institut de Microtechnique (IMT), 2016 

Director’s Lecture, Los Alamos National Laboratory, 2015 

Cooper Lecture, Cornell University, 2015 

Munushian Lecture, University of Southern California, 2015 

President’s Lecturer, International Brain Research Organization, 2015 

Distinguished Lecturer, National Institute of Nanotechnology & University of Alberta, 2015 

Niels Bohr Lecture, University of Copenhagen, 2014 

Distinguished Lecture, Lawrence Berkeley National Laboratory, 2014 

Distinguished Lecturer, EPFL, Lausanne, Electrical Engineering, 2014 

Distinguished Lecturer, Biological Engineering, KAUST, 2014 

Llewellyn-Thomas Lecturer, University of Toronto, 2007 

Director’s Lecture, National Institute of Health, 2007 

Lillian Gilbreth Lecturer (selected from all “Frontiers of Engineering” programs), National Academy of 
Engineering, 2002 

 
Selected Accomplishments: 

1990-1992: While a Member of Technical Staff/Principal Investigator at Bell Communications Research in the 
Quantum Structures Research division, I created the first nanoelectromechanical systems (NEMS) with senior 
fabrication engineer, Larry Schiavone. While it wasn’t until I moved to Caltech in 1992 that I began work with my 
group to characterize these systems, one of these “world’s first NEMS” are pictured in a feature article in Science 

1978-1985 Graduate Research Assistant, Department of Physics 
Cornell University, Ithaca, NY 
Advisor: Prof. Robert C. Richardson 

1983-1985 Collaborative Research on Superconducting Electronics 
IBM T.J. Watson Research Laboratory, Yorktown Heights, NY 
Sponsor: Dr. Mark B. Ketchen 

1974-1978 Undergraduate Research Assistantships 
University of California, Santa Cruz 
Advisors: Profs. E. Switkes, G. Hammond, R. Hinegardner 
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that contained an interview with me about this nascent line of research and about my early visions of what it 
could enable (John Travis, Building Bridges to the Nanoworld, Science 263 (5154), 1702-1703 (1994). )  

1999: I was asked by DARPA to organize what was the world’s first workshop on NEMS, held in San Diego from 
22-23 April 1999. 

2002: I organized the first school (1 day) and first open conference (5 days), the First international Conference 
and School on Nanoscale/Molecular Mechanics (n/m^2), held on Maui in May 2002. I raised significant funding 
to cover the conference itself, as well as full support and travel expenses for 50 graduate students aspiring to 
enter this field. Many students went on to achieve high recognition in this field of physics. 

2001: I authored two early vision papers outlining the potential of nanomechanical systems; both have since 
been highly cited:  M.L. Roukes, Nanoelectromechanical systems face the future, Physics World 14 (2), 25 (2001), 
and  M.L. Roukes, Plenty of room, indeed, Scientific American 285 (3), 48-57 (2001). The latter was reprinted in 
Scientific American’s The Edge of Physics (vol 13, No. 1, (2003) as Nanophysics: Plenty of Room, Indeed.) 

2002: I was appointed by the Caltech Administration to organize and lead a pitch to Dr. David Auston, then 
President of the Kavli Foundation, to create a nanoscience institute at Caltech. We competed against two other 
internal pitches (for centers on Cosmology/Astrophysics and Neuroscience). Our proposal was accepted and 
awarded by the Foundation in 2003, and the Caltech Administration then named me the nascent center’s 
founding Director. Caltech’s Kavli Nanoscience Institute (KNI) was the first nanoscience institute worldwide in 
what is now the Kavli Foundation’s constellation of funded centers. 

2002:  Along with three other scientists, I met with, Elias Zerhouni (then Director of the U.S. National Institutes 
of Health), Andrew von Essenbach (then Director of the National Cancer Institute, Story Landis, (then Director of 
the National Institute of Neurological Disorders and Stroke), and several other NIH directors to propose what 
ultimately became the National Cancer Institute's Alliance for Nanotechnology in Cancer. 

2003: Science published a feature article entitled Researchers Race to Put the Quantum into Mechanics, which 
described the friendly competition in research amongst my former postdocs now with labs of their own in various 
parts of the world (and myself!) to take NEMS to the quantum limit. (A.Cho, Science 299, 36-37 (2003); DOI: 
10.1126/science.299.5603.36 ) 

2005: Together with former postdoc, Keith Schwab (at this point a researcher in his own lab at the NSA 
Laboratory for Physical Sciences), I published an article in Physics Today envisioning the future era of NEMS in 
the quantum regime entitled, Putting mechanics into quantum mechanics (Physics Today 58, 36-42 (2005); DOI: 
10.1063/1.2012461).  

2008:  A large-scale print of an electron micrograph showing our suspended NEMS device that first unveiled 
the quantum of thermal conductance – which was taken by  my postdoc Keith Schwab and colorized by me – was 
acquired for the permanent collection of the Museum of Modern Art in New York City. 

2011: I organized TEDxCaltech: Feynman's Vision - The Next 50 Years, held on January 14, 2011, which 
celebrated the genius of Caltech physicist Richard Feynman in a series of forward-looking talks in the TED 
(conference) format. A list of speakers and their talk videos can be found online: 
http://www.tedxcaltech.com/speakers_2011.html . 

2011:  I was one of the six scientists to first advocate, first in a white paper and then in-person at several meetings 
in the White House Office of Science and Technology Policy (OSTP), a large-scale U.S. national neuroscience 
project to accelerate technology for functional connectomics. Our concept of a Brain Activity Map project 
ultimately led to the creation of President Obama's BRAIN Initiative, which was launched in 2013.  

2013: I organized TEDxCaltech: The Brain, which was held on January 19, 2013 at Caltech. It featured 23 
speakers at the forefront of neuroscience in a series of forward-looking talks in the TED (conference) format, 
exploring what we know – and importantly, what we don’t.  (See: http://www.tedxcaltech.com/speakers.html ) 
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2016:  Founded the multi-institution Neurotech Alliance to disseminate state-of-the-art neurotechnology to the 
neuroscience research community. See: https://www.openneurotech.org. 

2023:  Co-Founded NanoSCAn Systems, Inc. – with the aim of commercializing Nanosystems-enabled Single-
Cell Analysis instrumentation for deep profiling of the single-cell proteome with single-molecule resolution and 
high throughput. 

Other Selected Activities: 

• Member, Advisory Committee of the CPR (Cluster of Pioneering Research) of RIKEN, Sept 2017 – present. 
• Chair/Co-Organizer, International Conference on the Frontiers of Nanomechanical Systems (FNS/2019), 

Palm Springs, CA, USA – February 2019. 
• Chair/Co-Organizer, Kavli Futures Symposium: Next-Gen Neurotechnology for Biology and Medicine, 

Santa Monica, CA, October 2017; Santa Monica, CA, October 2018 
• Co-Organizer, International Conference on the Frontiers of Nanomechanical Systems (FNS/2017), Thiule, 

Italy – February 2017. 
• Chair/Co-Organizer, Kavli Futures Symposium: Toward Open-Source Neurotechnology Dissemination, 

Santa Monica, CA, October 2017; Santa Monica, CA, October 2018 
• Chair/Organizer, 14th International Workshop on Nanomechanical Sensors (NMC/2017), Kona, Hawaii, 

2017.  
• Organizer, Open Gathering in Support of Caltech’s International Scholars, Caltech, 2017. 
• Founder, Neurotechnology Alliance (openneurotech.org), 2016. 
• Chair, Organizer, TEDxCaltech: The Brain, Caltech, 2013. 
• Co-organizer, Working group advocating the BRAIN Initiative, White House Office of Science and 

Technology Policy, 2011-2013.  
• Chair, Organizer, TEDxCaltech: Feynman’s Vision−The Next 50 Years, Caltech, 2011. 
• Chair/Co-Organizer, Kavli Futures Symposium: Plenty of Room in the Middle: Nanoscience − The Next 50 

Years, Caltech, 2011. 
• Co-Founder, APIX Analytics, S.A., Grenoble, France, 2011. 
• Co-Organizer, Kavli Futures Symposium: Growing High Performance Computing in a Green Environment, 

Tromsø, Norway, 2010. 
• Chair/Co-Organizer, Kavli Futures Symposium: The Future of Computing, from Extreme to Green, 2009. 
• Founding Director, Kavli Nanoscience Institute, Caltech 2003-2006; Co-Director 2005-2013. 
• Panelist, Fred Friendly Seminar (Television Series for PBS) www.fredfriendly.org 

“Nanotechnology: The Power of Small”, Broadcast on PBS, 2008. 
• Co-organizer/Co-Chair (with Prof. Keith Schwab, Cornell U.), Second International Workshop on Quantum 

Electromechanical Systems (QEM-2), Morro Bay, CA; 2006. 
• Scientific Advisory Board, Nanosystems Initiative Munich (NIM), Ludwig-Maximilians-Universität München / 

Technische Universität München, 2006-2011. 
• Co-Founder, Alliance for Nanosystems VLSI, Caltech and CEA/LETI-MINATEC, 2006 – present. 
• Co-organizer/Co-Chair (with Prof. Stephen Quake, Stanford U.), Second International Workshop on 

Biological Large-Scale Integration (BioLSI-2), Caltech, 2006. 
• Inaugurual Site Review Committee for the Deutsche Forschungsgemeinschaft (DFG), Center for Functional 

Nanostructures, University of Karlsruhe, Germany, 2005. 
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• Featured Interview, Leonardo (Science Television Series for RAI)  www.leonardo.rai.it  
Episode title:  “Il "Nano" Che Cura”, 2004.  

• Chair, Research Assessment Committee on the NASA Biophysics Program of Prof. Steven Chu, Nobel 
Laureate, Stanford University, 2003. 

• Research Assessment Committee, Physics and Applied Physics, TU Delft, The Netherlands, 2003. 
• Research Assessment Committee, Physics and Applied Physics, Leiden University, The Netherlands, 2003. 
• Chair, External Advisory Board, Center for Nanoscale System (CNS), Harvard University, 2001-2010. 
• Co-organizer, Working group advocating a national roadmap for nanotechnology in cancer research, 

National Institutes of Health / National Cancer Institute, 2002. 
• Founding Co-Editor, “Virtual Journal of Nanoscale Science and Technology” (American Institute of Physics) 
• Member, IEEE Nanotechnology Council, Committee on Nanofabrication, 2002-2007. 
• Chair/Organizer, First School and International Conference on Nanoscale and Molecular Mechanics 

(N/MM-I), Kauai, Hawaii, May 2001. 
• Member, Steering Committee, Nanotechnology Institute, ASME (American Society of Mechanical 

Engineers), 2001-2006. 
• Co-Founder, NanoSystems Biology Alliance with J. Heath & S. Quake, Caltech; L. Hood & A. Aderem, 

Institute for Systems Biology, Seattle; and M. Phelps, C. Sawyers  & O. Witte, UCLA, 2000. 
• Co-Director/Co-Founder (with Professor Scott Fraser, Division of Biology, Caltech) Caltech Initiative in 

Computational Molecular Biology, funded by the Burroughs-Wellcome Foundation, 1998-2003. 
• Member, Strategic Planning Committee for Physics, Caltech, Two terms: 1993-1994, 2002-2003.      
• Co-Founder, Nanokinetics Corporation, 2002. 
 
 

Patents (current up to 09/28/2023) 

Issued Patents:  59 
Patent Applications in Progress:  6 
 
Issued Patents 
No. US Pat. No.     Title 
1 11,289,319 System to analyze particles, and particularly the mass of particles 
2 11,624,715 Highly-multiplexed NEMS-array readout system based on superconducting cavity 
   optomechanics 
3 11,621,671 Nanomechanical networks for computation 
4 20210311101 Broadband radiation sensor based on a resonantly-coupled graphene SNS junction  
5 10,638,933 Brain-machine Interface based on photonic neural probe arrays 
6 10,471,273 Implantable, highly collimated light-emitters for biological applications 
7 10,381,206 Integrated hybrid NEMS mass spectrometry 
8 10,216,698 Analysis device including a MEMS and/or NEMS network 
9 10,175,212 System and method for analyzing a gas 
10 10,168,292 Nanoscale calorimeter on chip and related methods and devices 
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11 9,891,382 Optomechanical device with mechanical elements and optical filters for actuating 
 and/or detecting the movement of the elements 

12 9,841,408 System for analyzing a gas mixture including at least one chromatography column 
13 9,660,654 Synchronization of nanomechanical oscillators 
14 9,622,676 Method of making micromachined neural probes 
15 9,588,084 Device for detecting gases and/or volatile organic compounds (VOC) 
16 9,442,021 Uncooled IR detector arrays based on nanoelectromechanical systems 
17 9,423,387 Localized deposition of polymer film on nanocantilever chemical vapor sensors by 
  surface-initiated atom transfer radical polymerization 
18 9,347,815 Single-protein nanomechanical mass spectrometry in real time 
19 9,291,600 Piezoresistive NEMS array network 
20 9,252,731 Passive phase noise cancellation element 
21 9,016,125 NEMS comprising AlSi alloy based transducer 
22 8,857,275 NEMS sensors for cell force application and measurement 
23 8,836,440 Electromechanical oscillators, parametric oscillators, and torsional resonators based  
  on piezoresistive nanowires 
24 8,827,548 Polymer NEMs for cell physiology and microfabricated cell positioning system  
  for micro-biocalorimeter 
25 8,820,140 System for analyzing a gas mixture including at least one chromatography column 
26 8,750,957 Microfabricated neural probes and methods of making same 
27 8,487,385 Uncooled IR detector arrays based on nanoelectromechanical systems 
28 8,476,005 Microfluidic embedded polymer NEMS force sensors 
29 8,378,758 Parametric feedback oscillators 
30 8,355,768 Micromachined neural probes 
31 8,350,578 Wiring nanoscale sensors with nanomechanical resonators 
32 8,329,452 Active NEMS arrays for biochemical analyses 
33 8,258,899 Nano-electro-mechanical systems switches 
34 8,227,747 Single molecule mass spectroscopy enabled by nanoelectromechanical systems 
  (NEMS-MS) 
35 8,115,344 Very low voltage, ultrafast nanoelectromechanical switches and resonant switches 
36 8,044,556 Highly efficient, charge depletion-mediated, voltage-tunable actuation efficiency and 
  resonance frequency of piezoelectric semiconductor nanoelectromechanical systems 
  resonators 
37 7,989,198 Active NEMS arrays for biochemical analyses 
38 7,966,898 Polymer NEMS for cell physiology and microfabricated cell positioning system  
  for micro-biocalorimeter 
39 7,959,873 Biological detection based on differentially coupled nanomechanical systems using 
  self-sensing cantilevers with attonewton force resolution 
40 7,786,326 Polyacylurethanes based on diisocyanates and polyesterpolyols 
41 7,762,719 Microscale calorimeter 
42 7,724,103 Ultra-high frequency self-sustaining oscillators, coupled oscillators, voltage-controlled 
  oscillators, and oscillator arrays based on vibrating nanoelectromechanical resonators 
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43 7,617,736 Metallic thin film piezoresistive transduction in micromechanical and nanomechanical  
  devices and its application in self-sensing SPM probes 
44 7,555,938 Thermoelastic self-actuation in piezoresistive resonators 
45 7,552,645 Detection of resonator motion using piezoresistive signal downmixing 
46 7,449,758 Polymeric piezoresistive sensors 
47 7,434,476 Metallic thin film piezoresistive transduction in micromechanical and nanomechanical  
  devices and its application in self-sensing SPM probes 
48 7,416,911 Electrochemical method for attaching molecular and biomolecular structures to  
  semiconductor microstructures and nanostructures 
49 7,407,814 Active NEMS arrays for biochemical analyses 
50 7,375,321 Dynamics bionems sensors and arrays of bionems sensor immersed in fluids 
51 7,330,795 Method and apparatus for providing signal analysis of a BioNEMS resonator or  
  transducer 
52 7,302,856 Strain sensors based on nanowire piezoresistor wires and arrays 
53 7,249,518 Sensors based on giant planar hall effect in dilute magnetic semiconductors 
54 7,191,639 On-chip magnetic force actuation of microcantilevers by coplanar coils 
55 6,910,382 Sensors based on giant planar hall effect in dilute magnetic semiconductors 
56 6,879,012 Giant planar hall effect in epitaxial ferromagnetic semiconductor devices 
57 6,722,200 Apparatus and method for ultrasensitive nanoelectromechanical mass detection 
58 6,676,813 Technology for fabrication of a micromagnet on a tip of a MFM/MRFM probe 
59 6,593,731 Displacement transducer utilizing miniaturized magnet and hall junction 
 

Mentoring  (see: http://nano.caltech.edu/people/alumni.html  ) 

 Applied 
Physics Biology Bio-

engineer’g Chemistry Electrical 
Engineer’g Physics Totals 

Senior Staff - - - - - 37 37 

Postdocs 4 2 - - - 43 49 

Graduate 
Students 12 1 4 1 1 17 36 

 

 

Reviewed Publications (current as of 02/14/2024) 

 Current Publication Stats (Google Scholar): 
total refereed publications:  192 
h-index:  90 
total citations:  51,256  
 

1. Neumann, AP; Gomez, A; Nunn, AR; Sader, JE; Roukes, ML; Nanomechanical mass measurements 
throughfeature-based time series clustering, Review of Scientific Instruments 95 (2) 025001 (2024). 
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2. Sader, JE; Stassi, S; Ricciardi, C; Roukes, ML; Effect of intramodal and intermodal nonlinearities on the 
flexural resonant frequencies of cantilevered beams, Physical Review B 108 (22), 224303 (2023). 

3. Jones, J; MacKrell EJ; Wang, T-Y; Lomenick, B; Roukes, ML; Chou, T-F,  Tidyproteomics: an open-source 
R package and data object for quantitative proteomics post analysis and visualization, BMC Bioinformatics 
24 (1), Art. 239 (2023). DOI: 10.1186/s12859-023-05360-7 

4. Katti, R; Arora, HS; Saira, OP; Watanabe, K; Taniguchi, T; Schwab, KC; Roukes, ML; Nadj-Perge, S; Hot 
carrier thermalization and Josephson inductance thermometry in a graphene-based microwave circuit, 
Nano Letters, 23 (10), 4136-4141 (2023). DOI: 10.1021/acs.nanolett.2c04791 

5. Sacher, WD; Chen, F-D; Moradi-Chameh, H; Liu, XY; Felts-Almog, I; Lordello, T; Chang, M; Naderian, A; 
Fowler, TM; Segev, E; Xue, T; Mahallati, S; Valiante, TA; Moreaux, LC; Poon, JKS; Roukes, ML; Optical 
phased array neural probes for beam-steering in brain tissue, Optics Letters 47 (5) , pp.1073-1076 (2022), 
DOI: 10.1364/OL.441609.  

6. Tjahjono N, Jin Y, Hsu AH, Roukes ML, Tian L; Letting the little light of mind shine: Advances and future 
directions in neurochemical detection (Invited review),  Neuroscience Research 179, 65-78 (2022). DOI: 
https://doi.org/10.1016/j.neures.2021.11.012. 

7. Sacher, WD; Chen, F-D; Moradi-Chameh, H; Luo, XS; Fomenko, A; Shah, PT; Lordello, T; Liu, XY; Almog, 
IF; Straguzzi, JN; Fowler, TM; Jung, Y; Hu, T; Jeong, J; Lozano, AM; Lo, PGQ; Valiante, TA; Moreaux, LC; 
Poon, JKS; Roukes, ML; Implantable photonic neural probes for light-sheet fluorescence brain imaging, 
Neurophotonics 8 (2), 025003 (2021), DOI: 10.1117/1.NPh.8.2.025003 

8. Wimsatt, G; Saira, OP; Boyd, AB; Matheny, MH; Han, SY; Roukes, ML; Crutchfield, JP; Harnessing 
fluctuations in thermodynamic computing via time-reversal symmetries, Physical Review Research 3(3), 
033115 (2021), DOI: 10.1103/PhysRevResearch.3.033115 

9. Saira, OP; Matheny, MH; Katti, R (Katti, Raj); Fon, W; Wimsatt, G; Crutchfield, JP; Han, SY; Roukes, ML; 
Nonequilibrium thermodynamics of erasure with superconducting flux logic, Physical Review Research 
2(1), 033115 (2020), DOI: 10.1103/PhysRevResearch. 2.013249 

10. Moreaux, LC; Yatsenko, D; Sacher, WD, Choi, J; Lee, C; Kubat, NJ; Cotton, RJ; Boyden, ES; Lin, MZ; Tian, 
L; Tolias, AS; Poon, JKS; Shepard, KL; Roukes, ML; Integrated Neurophotonics: Toward Dense Volumetric 
Interrogation of Brain Circuit Activity-at Depth and in Real Time, Neuron 108(1), 66-92 (2020), DOI: 
10.1016/j.neuron.2020.09.043 

11. Choi, J; Taal, AJ; Meng, WL; Pollmann, EH; Stanton, JW; Lee, C; Moazeni, S; Moreaux, LC; Roukes, ML; 
Shepard, KL; Fully integrated time-gated 3D fluorescence imager for deep neural imaging, IEEE 
Transactions on Biomedical Circuits and Systems 14(4), 636-645 (2020), DOI: 
10.1109/TBCAS.2020.3008513 

12. Saira, OP; Matheny, MH; Roukes, ML; Modification of electron-phonon coupling by micromachining and 
suspension, Journal of Applied Physics 127(2), 024307 (2020); DOI: 10.1063/1.5132948 

13. Wesley D. Sacher, Xianshu Luo, Yisu Yang, Fu-Der Chen, Thomas Lordello, Jason C. C. Mak, Xinyu Liu, 
Ting Hu, Tianyuan Xue, Patrick Guo-Qiang Lo, Michael L. Roukes, and Joyce K. S. Poon, Visible-light 
silicon nitride waveguide devices and implantable neurophotonic probes on thinned 200mm silicon 
wafers, Optics Express  27(26), 37400-37418 (2019), DOI: 10.1364/OE.27.037400 

14. M.I. Dykman, G. Rastalli, M.L. Roukes, E.M. Weig, Resonantly-induced friction and frequency combs in 
driven nanomechanical systems, Physical Review Letters 122(25): 254301 (2019), DOI: 
10.1103/PhysRevLett.122.254301 
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15. Hao Jia; Matthew H. Matheny; Michael L. Roukes; Philip X.-L. Feng, Imaging Multimode Vibrations in 
High-Frequency Aluminum Nitride Piezoelectric Nanomembrane Resonators, Proceedings of the 20th 
International Conference on Solid-State Sensors, Actuators and Microsystems & Eurosensors XXXIII, 
Transducers and Eurosensors XXXIII (2019), DOI: 10.1109/TRANSDUCERS.2019.8808643 

16. J.J. Whiting, E.B. Myers, R.P. Manginell, M.W. Moorman, J. Anderson, CS Fix, C. Washburn, A. Staton, D. 
Porter, D. Graf, D.R. Wheeler, S. Howell, J. Richards, H. Monteith, K.E. Achyuthan, M.L. Roukes, R.J. 
Simonson, A high-speed, high-performance, microfabricated comprehensive two-dimensional gas 
chromatograph, Lab On A Chip 19(9): 1633-1643, (2019). 

17. M.H. Matheny, J. Emenheiser, W. Fon, A. Chapman, A. Salova, M. Rohden, J. Li, M. Hudoba de Badyn, M. 
Posfai, L. Duenas-Osorio, M. Mesbahi, J.P. Crutchfield, M.C. Cross, R.M. D'Souza, M.L. Roukes, Exotic 
states in a simple network of nanoelectromechanical oscillators, Science 363(6431): 1057+, eaav7932 
(2019). 

18. W.D. Sacher, X.Y. Liu, F.D. Chen, H. Moradi-Chameh, I.F Almog, T. Lordello, M. Chang, A. Naderian, T.M. 
Fowler, E. Segev, T.Y. Xue, S. Mahallati, T.A. Valiante, L.C. Moreaux, J.K.S. Poon, M.L. Roukes, Beam-
steering nanophotonic phased-array neural probes,  2019 Conference on Lasers and Electro-Optics 
(CLEO), San Jose, CA, 2019, pp. 1-2. doi: 10.23919/CLEO.2019.8749967 

19. WD Sacher, X Liu, IF Almog, A Fomenko, T Lordello, F-D Chen, H Moradi-Chameh, A Naderian, M 
Chang, TM Fowler, TA Valiante, AM Lozano, LC Moreaux, JKS Poon, ML Roukes, Nanophotonic neural 
probes for light-sheet imaging in vivo, 2019 Conference on Lasers and Electro-Optics (CLEO), San Jose, 
CA, 2019, pp. 1-2.  /  doi: 10.23919/CLEO.2019.8749967 

20. C. Lee,  A.J. Taal, J. Choi, K. Kim, K. Tien, L.C. Moreaux, M.L Roukes, K.L Shepard, A 512-Pixel 3kHz-
Frame-Rate Dual-Shank Lensless and Filterless Single-Photon-Avalanche-Diode CMOS Neural Imaging 
Probe, 2019 IEEE International Solid State Circuits Conference (ISSCC), Volume: 62, Pages: 198+ (2019). 

21. H.X. Wang, R.B. Dewell, M.U. Ehrengruber, E. Segev, J. Reimer, M.L. Roukes, F. Gabbiani, Optogenetic 
manipulation of medullary neurons in the locust optic lobe, Journal of Neurophysiology 120(4): 2049-
2058, (2018), DOI: 10.1152/jn.00356.2018 

22. E. Sage, M. Sansa, S. Fostner, M. Defoort, M. Gely, A.K. Naik, R. Morel, L. Duraffourg, M.L. Roukes, T. 
Alava, C. Masselon, S. Hentz,  Single-particle mass spectrometry with arrays of frequency-addressed 
nanomechanical resonators, Nature Communications 9, Art. No. 3283 (2018), DOI: 10.1038/s41467-018-
05783-4 

23. J.E. Sader, M.S. Hanay, A.P. Neumann, M.L. Roukes, Mass Spectrometry using Nanomechanical Systems: 
Beyond the Point-Mass Approximation, Nano Letters 18(3), 1608-1614 (2018), DOI: 
10.1021/acs.nanolett.7b04301 

24. L. Laurent, J.J. Yon, J.S. Moulet, M.L. Roukes, L. Duraffourg, 12-mu m-Pitch Electromechanical Resonator 
for Thermal Sensing, Physical Review Applied 9(2), Article Number: 024016 (2018), DOI: 
10.1103/PhysRevApplied.9.024016 

25. W. Fon, M.H. Matheny, J. Li, L. Krayzman, M.C. Cross, R.M. D'Souza, J.P. Crutchfield, M.L. Roukes, 
Complex Dynamical Networks Constructed with Fully Controllable Nonlinear Nanomechanical Oscillators, 
Nano Letters 17(10), 5977-5983, (2017), DOI: 10.1021/acs.nanolett.7b02026 

26. E. Segev, J. Reimer, L.C. Moreaux, T.M. Fowler, D. Chi, W.D. Sacher, M. Lo, K. Deisseroth, A.S. Tolias, A. 
Faraon, M.L. Roukes, Patterned photostimulation via visible-wavelength photonic probes for deep brain 
optogenetics, Neurophotonics 4(1), Article Number: 011002 DOI: 10.1117/1.NPh.4.1.011002 (2017). 
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27. BOOK:   S. Schmid, L.G. Villaneuva, M.L. Roukes, Fundamentals of Nanomechanical Resonators, Springer, 
2016 

28. J. Atalaya, T.W. Kenny, M.L. Roukes, M.I. Dykman, Nonlinear damping and dephasing in nanomechanical 
systems, Physical Review B 94 (19), Article Number: 195440, DOI: 10.1103/PhysRevB.94.195440 (2016). 

29. Rios, G (Rios, Gustavo); Lubenov, EV (Lubenov, Evguenqr V.); Chi, D (Chi, Derrick); Roukes, ML (Roukes, 
Michael L.); Siapas, AG (Siapas, Athanassios G.), Nanofabricated Neural Probes for Dense 3-D Recordings 
of Brain Activity, Nano Letters 16 (11), 6857-6862, DOI: 10.1021/acs.nanolett.6b02673 (2016). 

30. M. Sansa, E. Sage, E.C. Bullard, M. Gely, T. Alava, E. Colinet, A.K. Naik, L.G. Villanueva, L. Duraffourg, M.L. 
Roukes, G. Jourdan, S. Hentz, Frequency fluctuations in silicon nanoresonators, Nature Nanotechnology 
11 (6), 552, DOI: 10.1038/NNANO.2016.19 (2016). 

31. A.P. Alivisatos, M.Y. Chun, G.M. Church, R.J. Greenspan, M.L. Roukes, R. Yuste, A National Network of 
Neurotechnology Centers for the BRAIN Initiative, Neuron 88 (3), 445-448, DOI: 
10.1016/j.neuron.2015.10.015 (2015). 

32. M.S. Hanay, S.I. Kelber, C.D. O'Connell, P. Mulvaney, J.E. Sader, M.L. Roukes, Inertial imaging with 
nanomechanical systems, Nature Nanotechnology 10 (4), 339-344 DOI: 10.1038/NNANO.2015.32 
(2015). 

33. E. Sage, A. Brenac, T. Alava, R. Morel, C. Dupre, M.S. Hanay, M.L. Roukes, L. Duraffourg, C. Masselon, S. 
Hentz, Neutral particle mass spectrometry with nanomechanical systems, Nature Communications 6, 
Article Number: 6482, DOI: 10.1038/ncomms7482 (2015). 

34. H.C. McCaig, E.B. Myers, N.S. Lewis, M.L. Roukes, Vapor Sensing Characteristics of 
Nanoelectromechanical Chemical Sensors Functionalized Using Surface-Initiated Polymerization, Nano 
Letters 14 (7), 3728-3732, DOI: 10.1021/nl500475b (2014). 

35. E.C. Bullard, J.C. Li, C.R. Lilley, P. Mulvaney, M.L. Roukes, J.E. Sader, Dynamic Similarity of Oscillatory 
Flows Induced by Nanomechanical Resonators, Physical Review Letters 112 (1), Article Number: 015501, 
DOI: 10.1103/PhysRevLett.112.015501 (2014). 

36. M.H. Matheny, M. Grau, L.G. Villanueva, R.B. Karabalin, M.C. Cross, M.L. Roukes, Phase Synchronization 
of Two Anharmonic Nanomechanical Oscillators, Physical Review Letters 112 (1), Article Number: 
014101, DOI: 10.1103/PhysRevLett.112.014101 (2014). 

37. L.G. Villanueva, E. Kenig, R.B. Karabalin, M.H. Matheny, R. Lifshitz, M.C. Cross, M.L. Roukes, Surpassing 
Fundamental Limits of Oscillators Using Nonlinear Resonators, Physical Review Letters 110 (17), Article 
Number: 177208, DOI: 10.1103/PhysRevLett.110.177208 (2013). 

38. X.C. Zhang, E.B. Myers, J.E. Sader, M.L. Roukes, Nanomechanical Torsional Resonators for Frequency-
Shift Infrared Thermal Sensing, Nano Letters 13 (4), 1528-1534, DOI: 10.1021/nl304687p (2013). 

39. M.H. Matheny, L.G. Villanueva, R.B. Karabalin, J.E. Sader, M.L. Roukes, Nonlinear Mode-Coupling in 
Nanomechanical Systems, Nano Letters 13 (4), 1622-1626, DOI: 10.1021/nl400070e (2013). 

40. A.P Alivisatos, M.Y Chun, G.M. Church, K. Deisseroth, J.P Donoghue, R.J. Greenspan, P.L. McEuen, M.L. 
Roukes, T.J. Sejnowski, P.S. Weiss, R. Yuste, The Brain Activity Map, Science 339 (6125), 1284-1285, DOI: 
10.1126/science.1236939 (2013). 

41. A.P. Alivisatos, A.M. Andrews, E.S. Boyden, M.Y. Chun, G.M. Church, K. Deisseroth, J.P. Donoghue, S.E. 
Fraser, J. Lippincott-Schwartz, L.L. Looger, S. Masmanidis, P.L. McEuen, A.V. Nurmikko, H. Park, D.S. 
Peterka, C. Reid, M.L. Roukes, A. Scherer, M. Schnitzer, T.J. Sejnowski, K.L. Shepard, D. Tsao, G.T. 
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Turrigiano, P.S. Weiss, C. Xu, R. Yuste, X.W. Zhuang, Nanotools for Neuroscience and Brain Activity 
Mapping, ACS Nano 7 (3), 1850-1866, DOI: 10.1021/nn4012847 (2013). 

42. L.G. Villanueva, R.B. Karabalin, M.H. Matheny, D. Chi, J.E. Sader, M.L. Roukes, Nonlinearity in 
nanomechanical cantilevers, Physical Review B 87 (2), Article Number: 024304, DOI: 
10.1103/PhysRevB.87.024304 (2013). 

43. BOOK CHAPTER:  R.B. Karabalin, M.L. Roukes, Nonlinear Nanomechanical Systems, In Fluctuating 
Nonlinear Oscillators: From Nanomechanics to Quantum Superconducting Circuits, Edited by M.I. 
Dykman; Oxford University Press, 2012 

44. E. Kenig, M.C. Cross, L.G. Villanueva, R.B. Karabalin, M.H. Matheny, R. Lifshitz, M.L. Roukes, Optimal 
operating points of oscillators using nonlinear resonators, Physical Review E 86 (5), Article Number: 
056207 DOI: 10.1103/PhysRevE.86.056207 Part: 2 (2012). 

45. M.S. Hanay, S.I. Kelber, A.K. Naik, D. Chi, S. Hentz, E.C. Bullard, E. Colinet, L. Duraffourg, M.L. Roukes, 
Single-protein nanomechanical mass spectrometry in real time, Nature Nanotechnology 7 (9), 602-608, 
DOI: 10.1038/NNANO.2012.119 (2012). 

46. E. Kenig, M.C. Cross, R. Lifshitz, R.B. Karabalin, L.G. Villanueva, M.H. Matheny, M.L. Roukes, Passive Phase 
Noise Cancellation Scheme, Physical Review Letters 108 (26), Article Number: 264102, DOI: 
10.1103/PhysRevLett.108.264102 (2012). 

47. A.P. Alivisatos, M.Y. Chun, G.M. Church, R.J. Greenspan, M.L. Roukes, R. Yuste, The Brain Activity Map 
Project and the Challenge of Functional Connectomics, Neuron 74 (6), 970-974, DOI: 
10.1016/j.neuron.2012.06.006 (2012). 

48. R.B. Karabalin, L.G. Villanueva, M.H. Matheny, J.E. Sader, M.L. Roukes, Stress-Induced Variations in the 
Stiffness of Micro- and Nanocantilever Beams, Physical Review Letters 108 (23), Article Number: 236101, 
DOI: 10.1103/PhysRevLett.108.236101 (2012). 

49. I. Bargatin, E.B. Myers, J.S. Aldridge, C. Marcoux, P. Brianceau, L. Duraffourg, E. Colinet, S. Hentz, P. 
Andreucci, M.L. Roukes, Large-Scale Integration of Nanoelectromechanical Systems for Gas Sensing 
Applications, Nano Letters 12 (3), 1269-1274, DOI: 10.1021/nl2037479 (2012). 

50. S. Fanget, S. Hentz, P. Puget, J. Arcamone, M. Matheron, E. Colinet, P. Andreucci, L. Duraffourg, E.B. 
Myers, M.L. Roukes, Gas sensors based on gravimetric detection - A review, Sensors and Actuators B - 
Chemical 160 (1), 804-821, DOI: 10.1016/j.snb.2011.08.066 (2011). 

51. L.G. Villanueva, R.B. Karabalin, M.H. Matheny, E. Kenig, M.C. Cross, M.L. Roukes, A Nanoscale Parametric 
Feedback Oscillator, Nano Letters 11 (11), 5054-5059, DOI: 10.1021/nl2031162 (2011). 

52. Z.A. Maizelis, M.L. Roukes, M.I. Dykman, Detecting and characterizing frequency fluctuations of 
vibrational modes, Physical Review B 84 (14), Article Number: 144301, DOI: 
10.1103/PhysRevB.84.144301 (2011). 

53. P. Ivaldi, J. Abergel, M.H. Matheny, L.G. Villanueva, R.B. Karabalin, M.L. Roukes, P. Andreucci, S. Hentz, E. 
Defay, 50 nm thick AlN film-based piezoelectric cantilevers for gravimetric detection, Journal of 
Micromechanics and Microengineering 21 (8), Article Number: 085023, DOI: 10.1088/0960- 
1317/21/8/085023 (2011). 

54. Y.T. Yang, C. Callegari, X.L. Feng, M.L. Roukes, Surface Adsorbate Fluctuations and Noise in 
Nanoelectromechanical Systems, Nano Letters 11 (4), 1753-1759, DOI: 10.1021/nl2003158 (2011). 

55. J.L. Arlett, E.B. Myers, M.L. Roukes, Comparative advantages of mechanical biosensors, Nature 
Nanotechnology 6 (4), 203-215, DOI: 10.1038/nnano.2011.44 (2011). 
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56. R.B. Karabalin, R. Lifshitz, M.C. Cross, M.H. Matheny, S.C. Masmanidis, M.L. Roukes, Signal Amplification 
by Sensitive Control of Bifurcation Topology, Physical Review Letters 106 (9), Article Number: 094102, 
DOI: 10.1103/PhysRevLett.106.094102 (2011). 

57. R.B. Karabalin, S.C. Masmanidis, M.L. Roukes, Efficient parametric amplification in high and very high 
frequency piezoelectric nanoelectromechanical systems, Applied Physics Letters 97 (18), Article Number: 
183101, DOI: 10.1063/1.3505500 (2010). 

58. J.L. Arlett, M.L. Roukes, Ultimate and practical limits of fluid-based mass detection with suspended 
microchannel resonators, Journal of Applied Physics 108 (8), Article Number: 084701, DOI: 
10.1063/1.3475151 (2010). 

59. M. Li, E.B. Myers, H.X. Tang, S.J. Aldridge, H.C. McCaig, J.J. Whiting, R.J. Simonson, N.S. Lewis, M.L. 
Roukes, Nanoelectromechanical Resonator Arrays for Ultrafast, Gas-Phase Chromatographic Chemical 
Analysis, Nano Letters 10 (10), 3899-3903, DOI: 10.1021/nl101586s (2010). 

60. J. Suh, M.D. LaHaye, P.M. Echternach, K.C. Schwab, M.L. Roukes, Parametric Amplification and Back-
Action Noise Squeezing by a Qubit-Coupled Nanoresonator, Nano Letters 10 (10), 3990-3994, DOI: 
10.1021/nl101844r (2010). 

61. X.L. Feng, M.H. Matheny, C.A. Zorman, M. Mehregany, M.L. Roukes, Low Voltage Nanoelectromechanical 
Switches Based on Silicon Carbide Nanowires, Nano Letters 10 (8), 2891-2896, DOI: 10.1021/nl1009734 
(2010). 

62. A.S. Sadek, R.B. Karabalin, J.G. Du, M.L. Roukes, C. Koch, S.C. Masmanidis, Wiring Nanoscale Biosensors 
with Piezoelectric Nanomechanical Resonators, Nano Letters 10 (5), 1769-1773 DOI: 10.1021/nl100245z 
(2010). 

63. W. Lee, W. Fon, B.W. Axelrod, M.L. Roukes, High-sensitivity microfluidic calorimeters for biological and 
chemical applications, Proceedings of the National Academy of Sciences (USA) 106 (42), 18040-18040, 
DOI: 10.1073/pnas.0910433106 (2009). 

64. R.B. Karabalin, M.H. Matheny, X.L. Feng, E. Defay, G. Le Rhun, C. Marcoux, S. Hentz, P. Andreucci, M.L. 
Roukes, Piezoelectric nanoelectromechanical resonators based on aluminum nitride thin films, Applied 
Physics Letters 95 (10), Article Number: 103111, DOI: 10.1063/1.3216586 (2009). 

65. R.B. Karabalin, X.L. Feng, M.L. Roukes, Parametric Nanomechanical Amplification at Very High Frequency, 
Nano Letters 9 (9), 3116-3123, DOI: 10.1021/nl901057c (2009). 

66. J.G. Du, M.L. Roukes, S.C. Masmanidis, Dual-side and three-dimensional microelectrode arrays fabricated 
from ultra-thin silicon substrates, Journal of Micromechanics and Microengineering 19 (7), Article 
Number: 075008, DOI: 10.1088/0960-1317/19/7/075008 (2009). 

67. A.K. Naik, M.S. Hanay, W.K. Hiebert, X.L. Feng, M.L. Roukes, Towards single-molecule nanomechanical 
mass spectrometry Nature Nanotechnology 4 (7), 445-450, DOI:  10.1038/NNANO.2009.152 (2009). 

68. M.D. LaHaye, J. Suh, P.M. Echternach, K.C. Schwab, M.L. Roukes, Nanomechanical measurements of a 
superconducting qubit, Nature 459 (7249), 960-964, DOI: 10.1038/nature08093 (2009). 

69. R.B. Karabalin, M.C. Cross, M.L. Roukes, Nonlinear dynamics and chaos in two coupled nanomechanical 
resonators, Physical Review B 79 (16), Article Number: 165309, DOI: 10.1103/PhysRevB.79.165309 
(2009). 

70. J.G. Du, I.H. Riedel-Kruse, J.C. Nawroth, M.L. Roukes, G. Laurent, S.C. Masmanidis, High-Resolution 
Three-Dimensional Extracellular Recording of Neuronal Activity With Microfabricated Electrode Arrays, 
Journal of Neurophysiology 101 (3), 1671-1678,  DOI: 10.1152/jn.90992.2008  (2009).   
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71. R.R. He, X.L. Feng, M.L. Roukes, P.D. Yang, Self-transducing silicon nanowire electromechanical systems 
at room temperature, Nano Letters 8 (6), 1756-1761,  DOI: 10.1021/nl801071w (2008).   

72. X.L. Feng, C.J. White, A. Hajimiri, M.L. Roukes, A self-sustaining ultrahigh-frequency 
nanoelectromechanical oscillator, Nature Nanotechnology 3 (6), 342-346,  DOI: 
10.1038/nnano.2008.125 (2008).   

73. I. Kozinsky, H.W.C. Postma, O. Kogan, A. Husain, M.L. Roukes, Basins of attraction of a nonlinear 
nanomechanical resonator, Physical Review Letters 99 (20), Article Number: 207201, DOI: 
10.1103/PhysRevLett.99.207201 (2007).   

74. S.C. Masmanidis, R.B. Karabalin, I. De Vlaminck, G. Borghs, M.R. Freeman, M.L. Roukes, Multifunctional 
nanomechanical systems via tunably coupled piezoelectric actuation, Science 317 (5839), 780-783,  DOI: 
10.1126/science.1144793 (2007).   

75. X.L. Feng, R.R. He, P.D. Yang, M.L. Roukes, Very high frequency silicon nanowire electromechanical 
resonators, Nano Letters 7 (7), 1953-1959,  DOI: 10.1021/nl0706695 (2007).   

76. J. Honolka, S.C. Masmanidis, H.X. Tang, D.D. Awschalom, M.L. Roukes, Magnetotransport properties of 
strained Ga0.95Mn0.05As epilayers close to the metal-insulator transition: Description using Aronov-
Altshuler three-dimensional scaling theory Physical Review B 75 (24),  Article Number: 245310,  DOI: 
10.1103/PhysRevB.75.245310 (2007).   

77. H.X. Tang, M.L. Roukes, Magnetotransport and magnetocrystalline anisotropy in Ga1-xMnxAs epilayers, 
Journal of Physics: Condensed Matter 19 (16) , Article Number: 165206,  DOI: 10.1088/0953-
8984/19/16/165206 (2007).   

78. I. Bargatin, I. Kozinsky, M.L. Roukes, Efficient electrothermal actuation of multiple modes of high-
frequency nanoelectromechanical resonators, Applied Physics Letters 90 (9), Article Number: 093116  
DOI: 10.1063/1.2709620 (2007).   

79. M. Li, H.X. Tang, M.L. Roukes, Ultra-sensitive NEMS-based cantilevers for sensing, scanned probe and 
very high-frequency applications, Nature Nanotechnology 2 (2), 114-120,  DOI: 10.1038/nnano.2006.208 
(2007).   

80. BOOK CHAPTER:  J.L. Arlett, M.R. Paul, J.E. Solomon, M.C. Cross, S.E. Fraser, M.L. Roukes, Edited by: H. 
Linke, A. Mansson, BioNEMS: Nanomechanical systems for single-molecule biophysics, Book Series: 
Nobel Lecture 161, CONTROLLED NANOSCALE MOTION, Lecture Notes in Physics 711, 241 (2007).   

81. M.L. Roukes, Quantum physics - Observing and the observed, Nature 443 (7108), 154-155,  DOI: 
10.1038/443154a  (2006).   

82. H.X. Tang, R.K. Kawakami, D.D. Awschalom, M.L. Roukes, Propagation dynamics of individual domain 
walls in Ga1-xMnxAs microdevices, Physical Review B 74 (4),  Article Number: 041310,  DOI: 
10.1103/PhysRevB.74.041310 (2006).   

83. I. Kozinsky, H.W.C. Postma, I. Bargatin, M.L. Roukes, Tuning nonlinearity, dynamic range, and frequency 
of nanomechanical resonators, Applied Physics Letters 88 (25),  Article Number: 253101,  DOI: 
10.1063/1.2209211 (2006).   

84. R. Urban, A. Putilin, P.E. Wigen, S.H. Liou, M.C. Cross, P.C. Hammel, M.L. Roukes, Perturbation of 
magnetostatic modes observed by ferromagnetic resonance force microscopy, Physical Review B 73 (21), 
Article Number: 212410, DOI: 10.1103/PhysRevB.73.212410 (2006).   

85. J.L. Arlett, J.R. Maloney, B. Gudlewski, M. Muluneh, M.L. Roukes, Self-sensing micro- and nanocantilevers 
with attonewton-scale force resolution, Nano Letters 6 (5), 1000-1006,  DOI: 10.1021/nl060275y (2006).   
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86. Y.T. Yang, C. Callegari, X.L. Feng, K.L. Ekinci, M.L. Roukes, Zeptogram-scale nanomechanical mass 
sensing, Nano Letters 6 (4), 583-586, DOI: 10.1021/nl052134m (2006).   

87. C.A. Canaria, J. So, J.R. Maloney, C.J. Yu, J.O. Smith, M.L. Roukes, S.E. Fraser, R. Lansford, Formation and 
removal of alkylthiolate self-assembled monolayers on gold in aqueous solutions, Lab on a Chip 6 (2), 
289-295, DOI: 10.1039/b510661c (2006).   

88. BOOK CHAPTER:  P.E. Wigen, M.L. Roukes, P.C. Hammel, Ferromagnetic resonance force microscopy, 
SPIN DYNAMICS IN CONFINED MAGNETIC STRUCTURES III,  Book Series: TOPICS IN APPLIED 
PHYSICS.  Volume: 101  Pages: 105-136 (2006).   

89. K.C. Schwab, M.P. Blencowe, M.L. Roukes, A.N. Cleland, S.M. Girvin, G.J. Milburn, K.L. Ekinci, Comment 
on "Evidence for quantized displacement in macroscopic nanomechanical oscillators", Physical Review 
Letters 95 (24), Article Number: 248901, DOI:  10.1103/PhysRevLett.95.248901 (2005).   

90. X.M.H. Huang, X.L. Feng, C.A. Zorman, M. Mehregany, M.L. Roukes, VHF, UHF and microwave frequency 
nanomechanical resonators, New Journal of Physics 7, Article Number: 247, DOI: 10.1088/1367-
2630/7/1/247 (2005).   

91. S.C. Masmanidis, H.X. Tang, E.B. Myers, M. Li, K. De Greve, G. Vermeulen, W. Van Roy, M.L. Roukes, 
Nanomechanical measurement of magnetostriction and magnetic anisotropy in (Ga,Mn)As, Physical 
Review Letters 95 (18), Article Number: 187206, DOI: 10.1103/PhysRevLett.95.187206 (2005).   

92. W.C. Fon, K.C. Schwab, J.M. Worlock, M.L. Roukes, ML (Roukes, ML) Source: Nanoscale, phonon-
coupled calorimetry with sub-attojoule/Kelvin resolution, Nano Letters 5 (10), 1968-1971,  DOI: 
10.1021/nl051345o (2005).   

93. K.C. Schwab, M.L. Roukes, Putting mechanics into quantum mechanics, Physics Today 58 (7), 36-42,  
DOI: 10.1063/1.2012461 (JUL 2005)   

94. K.L. Ekinci, M.L. Roukes, Nanoelectromechanical systems, Review of Scientific Instruments 76 (6),  Article 
Number: 061101, DOI: 10.1063/1.1927327 (2005).   

95. H.W.C. Postma, I. Kozinsky, A. Husain, M.L. Roukes, Dynamic range of nanotube- and nanowire-based 
electromechanical systems, Applied Physics Letters 86 (22), Article Number: 223105, DOI: 
10.1063/1.1929098 (2005).   

96. I. Bargatin, E.B. Myers, J. Arlett, B. Gudlewski, M.L. Roukes, Sensitive detection of nanomechanical motion 
using piezoresistive signal downmixing, Applied Physics Letters 86 (13), Article Number: 133109, DOI: 
10.1063/1.1896103 (2005).   

97. J. Honolka, S. Masmanidis, H.X. Tang, M.L. Roukes, D.D. Awschalom, Domain-wall dynamics at 
micropatterned constrictions in ferromagnetic (Ga,Mn)As epilayers, Journal of Applied Physics 97 (6), 
Article Number: 063903, DOI: 10.1063/1.1861512 (2005).   

98. D.H. Santamore, H.S. Goan, G.J. Milburn, M.L. Roukes, Anharmonic effects on a phonon-number 
measurement of a quantum-mesoscopic-mechanical oscillator, Physical Review A 70 (5), Article Number: 
052105, DOI: 10.1103/PhysRevA.70.052105 (2005). 

99. BOOK:  D.D. Awschalom, R.A. Buhrman, J.M. Daughton, S. von Molnar, M.L. Roukes, Spin Electronics, 
Springer, 2004 

100. H.X. Tang, M.L. Roukes, Electrical transport across an individual magnetic domain wall in (Ga,Mn)As 
microdevices Physical Review B 70 (20), Article Number: 205213, DOI: 10.1103/PhysRevB.70.205213  
(2004).   



Prof. ML Roukes, 15 Feb 2024 

 

-       - 15 

101. H.X. Tang, S.C. Masmanidis, R.K. Kawakami, D.D. Awschalom, M.L. Roukes, Negative intrinsic resistivity of 
an individual domain wall in epitaxial (Ga,Mn)As microdevices, Nature 431 (7004), 52-56, DOI: 
10.1038/nature02809 (2004).   

102. K.L. Ekinci, X.M.H. Huang, M.L. Roukes, Ultrasensitive nanoelectromechanical mass detection, Applied 
Physics Letters 84 (22), 4469-4471, DOI: 10.1063/.1.1755417 (2004).   

103. K.L. Ekinci, Y.T. Yang, M.L. Roukes, Ultimate limits to inertial mass sensing based upon 
nanoelectromechanical systems, Journal of Applied Physics 95 (5), 2682-2689, DOI: 10.1063/1.1642738 
(2004). 

104. M.L. Roukes, Mechanical computation, redux?, IEEE INTERNATIONAL ELECTRON DEVICES MEETING 
2004, TECHNICAL DIGEST, Pages: 539-542, DOI: 10.1109/IEDM.2004.1419213  Published: 2004    

105. X.M.H. Huang, X.L. Feng, M.K. Prakash, S. Kumar, C.A. Zorman, M. Mehregany, M.L. Roukes, Fabrication 
of suspended nanomechanical structures from bulk 6H-SiC substrates SILICON CARBIDE AND RELATED 
MATERIALS 2003, PRTS 1 AND 2, , Edited by: R. Madar; J. Camassel; Book Series: MATERIALS SCIENCE 
FORUM  Volume: 457-460  Pages: 1531-1534  Part: 1&2  Published: 2004. 

106. A. Husain, J. Hone, H.W.C. Postma, X.M.H. Huang, T. Drake, M. Barbic, A. Scherer, M.L. Roukes, 
Nanowire-based very-high-frequency electromechanical resonator, Applied Physics Letters 83 (6), 1240-
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107. D. Pelekhov, P.C. Hammel, P.E. Wigen, T.R. Gosnell, M.M. Midzor, M.L. Roukes, The Magnetic Resonance 
Force Microscope: A New Tool for High Resolution, 3D, Subsurface Scanned Probe Imaging, Proceedings 
of the IEEE (Invited Review) 91, 789 (2003). 

108. H.X. Tang, R.K. Kawakami, D.D. Awschalom, M.L. Roukes, Giant planar Hall effect in epitaxial (Ga,Mn)As 
devices, Physical Review Letters 90 (10), Article Number: 107201, DOI: 10.1103/PhysRevLett.90.107201 
(2003).   

109. J.M. Worlock, M.L. Roukes, Applied physics - Son et lumiere, Nature 421 (6925), 802-803,  DOI: 
10.1038/421802a (2003).   

110. Igor Bargatin  M.L. Roukes, Nanomechanical Analog of a Laser: Amplification of Mechanical Oscillations 
by Stimulated Zeeman Transitions, Physical Review Letters 91 (13), 138302 (2003)  

111. X.M.H. Huang, M. K. Prakash, C.A. Zorman, M. Mehregany  M.L. Roukes, Free-Free Beam Silicon Carbide 
Nanomechanical Resonators, Digest of Technical Papers, the 12th Int. Conf. on Solid-State Sensors & 
Actuators (Transducers’03), Boston, MA, June 10-14, 2003, (invited, refereed technical proceedings). 

112. X.M.H. Huang, M. K. Prakash, C.A. Zorman, M. Mehregany, M.L. Roukes, Quality Factor Issues in Silicon 
Carbide Nanomechanical Resonators, Digest of Technical Papers, the 12th Int. Conf. on Solid-State 
Sensors & Actuators (Transducers’03), Boston, MA, June 10-14, 2003, (invited, refereed technical 
proceedings). 

113. A. Husain, H.W.C. Postma, X.M.H. Huang, T. Drake, M. Barbic, A. Scherer, M.L.Roukes, Nanowire-based 
very-high-frequency electromechanical resonator, Applied Physics Letters 83, 1240 (2003). 

114. X.M.H. Huang, C.A. Zorman, M.L. Roukes, Nanodevice Motion at Microwave Frequencies, Nature 421, 
496 (2003). 

115. J.M. Worlock, M.L. Roukes, Applied Physics: Son et lumiere, Nature (News and Views) 421, 802 (2003) 

116. K.L. Ekinci, Y.T. Yang, X.M.H. Huang, M.L. Roukes, Balanced electronic detection of displacement in 
nanoelectromechanical systems, Applied Physics Letters 81, 2253 (2002) 
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117. P. Mohanty, D.A. Harrington, K.L. Ekinci, Y.T. Yang, M.J. Murphy, M.L. Roukes, Intrinsic Dissipation in 
high-frequency micromechanical resonators”, Physical Review B 66, 085416 (2002).  

118. E. Buks, M.L.Roukes, Quantum Physics: Casimir Force Changes Sign, Nature (News and Views) 419, 119 
(2002) 

119. W. Fon, K.C. Schwab, M.L. Roukes, Phonon Scattering Mechanisms in Suspended Nanostructures from 4 
to 40K, Physical Review B 66, 045302 (2002) 

120. A.N. Cleland, M.L. Roukes, Noise Processes  in Nanoelectromechanical Resonators, Journal of Applied 
Physics 92, 2758 (2002). 

121. BOOK:  M.L. Roukes, Understanding Nanotechnology, (Invited) Foreward to Understanding 
Nanotechnology, Scientific American Books (Warner Press, New York), in press (2002). 

122. E. Buks, M.L. Roukes, Electrically Tunable Collective Modes in a Coupled Array of Micromechanical 
Resonators, Journal of Microelectromechanical Systems 11, 802 (2002). 

123. H. X. Tang, X.M.H. Huang, M. Bichler, W. Wegscheider, M. L. Roukes, Novel 2DEG actuation and 
transduction for GaAs nanoelectromechanical systems, Applied Physics Letters 81, 3879 (2002). 

124. BOOK CHAPTER:  H.X. Tang, F.G. Monzon, F.J. Jedema, A.T. Filip, B.J. van Wees, M.L. Roukes, Spin 
Injection and Transport in Micro- and Nanoscale Devices, pp. 35-90 (Chapter 2) in Semiconductor 
Spintronics and Quantum Computation, edited by D.D. Awschalom, D. Loss, N. Samarth, Springer Series 
in Nanoscience and Technology (Springer-Verlag, Heidelburg, 2002). 

125. A. Suter, D.V. Pelekhov, M.L. Roukes, P.C. Hammel, Probe-sample coupling in the magnetic resonance 
force microscope, Journal of Magnetic Resonance 154, 210-227 (2002). 

126. S. A. Wolf, D.D. Awschalom, R. A. Buhrman, J. M. Daughton, S. von Molnar, M. L. Roukes, A. Y. 
Chtchelkanova, D. M. Treger, Spintronics: A Spin-Based Electronics Vision for the Future, Science 294 , 
1488 (2001) 

127. M.L. Roukes, Plenty of room indeed, Scientific American 285, 48 (September 2001) 

128. M.L. Roukes, Electronics in a spin, Nature  (News and Views) 411, 747 (2001)  

129. E. Buks, M. L. Roukes, Metastability and the Casimir Effect in Micromechanical Systems,  Europhysics 
Letters 54, 220 (2001).  

130. K. Schwab, J.L. Arlett, J.M. Worlock, M.L. Roukes, Thermal Conductance through Discrete Quantum 
Channels, Physica E 9, 60 (2001). 

131. M.L. Roukes, Nanoelectromechanical Systems Face the Future, Physics World 14, 25 (2001). 

132. E. Buks, M.L. Roukes, Stiction, Adhesion Energy, and the Casimir Effect in Micromechanical Systems, 
Physical Review B 6303, 3402 (2001). 

133. Y.T. Yang, K.L. Ekinci, X.M.H. Huang, L.M. Schiavone, C.A. Zorman, M. Mehregany, M.L. Roukes, 
Monocrystalline Silicon Carbide Nanoelectromechanical Systems, Applied Physics Letters 78, 162 (2001). 

134. H. Mabuchi, M. Armen, B. Lev, M. Loncar, J. Vuckovic, H. J. Kimble, J. Preskill, M. Roukes, A. Scherer, 
Quantum networks based on cavity QED, Quantum Information and Computation  (Special Issue on 
Impelemenation of Quantum Computation) 1, 7 (2001).   

135. BOOK CHAPTER:  M.L. Roukes, Nanoelectromechanical Systems, Technical Digest of the 2000 Solid-
State Sensor and Actuator Workshop, Hilton Head Isl., SC, 6/4-8/2000, (Transducer Research 
Foundation, Cleveland, 2000) ISBN 0-9640024-3-4.  (Opening Invited Talk.) 
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136. R.H. Blick, F.G. Monzon, W. Wegscheider, M. Bichler, M.L. Roukes, Magnetotransport Measurements on a 
Freely-Suspended Two-Dimensional Electron Gas, Physical Review B 62, 17103 (2000) 

137. P. Mohanty, D.A. Harrington, M.L. Roukes, Measurement of small forces in micron sized resonators, 
Physica B 384, 2143 (2000). 

138. F.G. Monzon, H.X. Tang, M.L. Roukes, Magnetoeletronics Phenomena at a Ferromagnet-Semiconductor 
Interface, Physical Review Letters 84, 5022 (2000).    (Comment) 

139. K. Schwab, E.A. Henriksen, J.M. Worlock, M.L. Roukes, Measurement of the Quantum of Thermal 
Conductance, Nature 404, 974 (2000). 

140. M.M. Midzor, P.E. Wigen, D. Pelekhov, W. Chen, P.C. Hammel, M.L. Roukes, Imaging Mechanisms of 
force detected ferromagnetic resonance microscopy, Journal of Applied Physics 87, 6493 (2000). 

141. K. Schwab, W. Fon, E. Henriksen, J.M Worlock, M.L. Roukes, Quantized thermal conductance: 
measurements in nanostructures, Physica B 280, 458 (2000). 

142. H.-X. Tang, F.G. Monzon, Ron Lifshitz, M.C. Cross, M.L. Roukes, Spin Transport in a Ballistic Two-
Dimensional Electron Gas, Physical Review B 61, 4437 (2000). 

143. Ron Lifshitz, M.L. Roukes, Thermoelastic Damping  in Micro- and Nanomechanical Systems, Physical 
Review B 61, 5600 (2000). 

144. M.L. Roukes, Yoctocalorimetry: Phonon Counting in Nanostructures, Physica B: Condensed Matter 263-
264, 1 (1999). 

145. BOOK CHAPTER:  A.N. Cleland, M.L. Roukes, Nanoscale Mechanics,  Invited Presentation, 24th 
International Conference on the Physics of Semiconductors, Proceedings (World Scientific, 1999). 

146. F.G. Monzon, D.S. Patterson, M.L. Roukes, Characterization of Individual Nanomagnets by the Local Hall 
Effect, Journal of Magnetism and Magnetic Materials 195, 19 (1999). 

147. A.N. Cleland, M.L. Roukes, External Control of Dissipation in a Nanometer-scale Radio Frequency 
Mechanical Resonator,  Sensors and Actuators 72, 256 (1999). 

148. F.G. Monzon, M.L. Roukes, Spin Injection and the Local Hall Effect in InAs Quantum Wells,  Journal of 
Magnetism and Magnetic Materials 198-199, 632 (1999). 

149. R.H. Blick, M.L. Roukes, W. Wegscheider, M. Bichler, Freely Suspended Two-Dimensional Electron Gases, 
Physica B 249-251, 784 (1998). 

150. Z. Zhang, P.C. Hammel, M. Midzor, M.L. Roukes, J.R. Childress, Ferromagnetic Resonance Force 
Microscopy on Microscopic Cobalt Single Layer Films, Applied Physics Letters 73, 2036 (1998). 

151. D.E. Angelescu, M.C. Cross, M.L. Roukes, Heat Transport in Mesoscopic Systems, Superlattices and 
Microstructures 23, 673 (1998).  “Special Issue in Honor of Rolf Landauer on the Occasion of his 70th 
Birthday”. 

152. B.J. Suh, P.C. Hammel, Z. Zhang, M.M. Midzor, M.L. Roukes, J.R. Childress, Ferromagnetic Resonance 
Imaging of Co Films using Magnetic Resonance Force Microscopy, Journal of Vacuum Science 
Technology B 16, 2275 (1998). 

153. BOOK CHAPTER:  B.J. Suh, P.C. Hammel, Z. Zhang, M.M. Midzor, M.L. Roukes, J.R. Childress, 
Ferromagnetic Resonance Imaging of Co Films using Magnetic Resonance Force Microscopy, In 
“Proceedings of the 25th Conference on the Physics and Chemistry of Semiconductor Interfaces” 
(Plenum, 1998). 
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154. A.N. Cleland, M.L. Roukes, A Nanometer-Scale Mechanical Electrometer,  Nature 392, 160 (1998).  (See 
also: electron micrograph of device on issue’s cover). 

155. BOOK CHAPTER:  P.C. Hammel, Z. Zhang, M.Midzor, M.L. Roukes, P.E. Wigen, J.R. Childress, The 
Magnetic Resonance Force Microscope, in “Frontiers in Magnetism of Reduced Dimensional Systems”, 
B.G. Bar’yakhtar et al., eds., (Kluwer Academic, 1998). 

156. F.G. Monzon, M. Johnson, M.L. Roukes, Strong Hall voltage modulation in hybrid 
ferromagnet/semiconductor microstructures,  Applied Physics Letters 71, 3087 (1997).  

157. T.S. Tighe, J.M. Worlock, M.L. Roukes, Direct thermal conductance measurements on suspended 
monocrystalline nanostructures, Applied Physics Letters 70, 2687 (1997). 

158. A.N. Cleland, M.L. Roukes, Fabrication of high frequency nanometer scale mechanical resonators from 
bulk Si substrates, Applied Physics Letters 69, 2653 (1996). 

159. Z. Zhang, M.L. Roukes, P.C. Hammel, Sensitivity and spatial resolution for electron spin resonance 
detection by magnetic resonance force microscopy, Journal of Applied Physics 80, 6931 (1996). 

160. B. Yurke, M.L. Roukes, A. Pargellis, R. Movshovich, A Low-Noise Series Array Josephson Junction 
Parametric Amplifier, Applied Physics Letters 69, 3079 (1996). 

161. P. C. Hammel, Z. Zheng, G. Moore, M.L. Roukes, Sub-Surface Imaging with the Magnetic Resonance 
Force Microscope,  Journal of Low Temperature Physics 101, 59 (1995) 

162. N. Schwabe, A.N. Cleland, M.C. Cross, M.L. Roukes, Perturbation of Tunneling Processes by Mechanical 
Degrees of Freedom in Mesoscopic Junctions, Physical Review B 52, 12911 (1995). 

163. K.L. Shepard, M.L. Roukes, B.P. Van der Gaag, Electrical Transport as a Scattering Problem, Physical 
Review B 46, 9648 (1992). 

164. BOOK CHAPTER:  M.L. Roukes, K.L. Shepard, B.P. Van der Gaag, Electron Scattering Experiments in 
Mesoscopic Conductors, In Science and Technology of  Mesoscopic Structures, edited by C. Hamaguchi, 
Springer-Verlag, Tokyo, 1992. 

165. K.L. Shepard, M.L. Roukes, B.P. Van der Gaag, Direct Measurement of  the Transmission Matrix of a 
Mesoscopic Conductor, Physical Review Letters 68, 2660 (1992). 

166. BOOK CHAPTER:  D. Weiss, M.L. Roukes, A. Menschig, P. Grambow, K. von Klitzing, G. Weimann, 
Commensurability Effects in an Anti-dot Array, In Nanostructures and Mesoscopic Systems, W.P. Kirk, M. 
Reed, editors, Academic Press, New York, 1992. 

167. D. Weiss, M.L. Roukes, A. Menschig, K. von Klitzing, G. Weimann,  Electron Pinball and Commensurate 
Orbits in a Periodic Array of  Scatterers, Physical Review Letters 66, 2790, (1991) 

168. BOOK CHAPTER:  T.J. Thornton, M.L. Roukes, A. Scherer, B.P. Van der Gaag, Magnetoresistance and 
Boundary Scattering in Ballistic Wires, In  Quantum Coherence Mesoscopic Systems, edited by B. 
Kramer, Plenum Press, New York, 1991, pp. 153-167. 

169. M.L. Roukes, O.L. Alerhand, Mesoscopic Junctions, Random Scattering, and Strange Repellers, Physical 
Review Letters, 65, 1651  (1990). 

170. BOOK CHAPTER:  T.J. Thornton, M.L. Roukes, A. Scherer, B.P. Van der Gaag, Granularity in Narrow 
Wires: Conductance Fluctuations, Diffuse Boundaries, and Junction Scattering, In Granular 
Nanoelectronics, edited by D.K. Ferry, J. Barker, C. Jacoboni, Plenum, London, 1990 
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171. M.L. Roukes , A. Scherer, B.P. Van der Gaag, Are Transport Anomalies in Electron Waveguides Classical?, 
Physical Review Letters 64, 1154 (1990) 

172. BOOK CHAPTER:  T.J. Thornton, M.L. Roukes, A. Scherer, B. P. Vander Gaag, Microfabrication and 
Electron Scattering in Very Small Devices, In Proceedings of 16th International Symposium on GaAs and 
Related Compounds, edited by T. Ikoma, H. Watanabe, IOP Publishing Ltd.,  Bristol (1990), pp. 861-868. 

173. BOOK CHAPTER:  M.L. Roukes, T.J. Thornton, A. Scherer, B.P. Vander Gaag, Electron-Boundary 
Scattering in Quantum Wires, In Properties of Multilayers and Low-Dimensional Semiconductor Systems, 
edited by J.M. Chamberlain, L. Eaves, J.C. Portal, Plenum, London, 1990, pp. 95-116 

174. T.J. Thornton, M.L. Roukes, A. Scherer, B.P. Van der Gaag, Boundary Scattering in Quantum Wires, 
Physical Review Letters 63, 2128 (1989). 

175. BOOK CHAPTER:  M.L. Roukes, T.J. Thornton, A. Scherer, J.A. Simmons, B.P. Van der Gaag, E. D. Beebe, 
Electron Waveguide Junctions: Scattering from a Microfabrication-Imposed Potential, In Science and 
Technology of 0- and 1- Dimensional Semiconductors, edited by S.P. Beaumont, C.M.  Sotomayor-
Torres, Plenum, New York, 1989, pp. 33-40. 

176. BOOK CHAPTER:  T.J. Thornton, M.L. Roukes, A. Scherer, B.P. Van der Gaag,  Ballistic Electron Transport 
in a Gated Constriction, In  Science and Technology of  0- and 1- Dimensional Semiconductors,  edited 
by S.P. Beaumont, C.M. Sotomayor-Torres, Plenum, New York, 1989, pp. 25-32. 

177. A. Scherer, M.L. Roukes, Quantum Device Fabrication: Resolution Limits of Ion Beam Patterning, Applied 
Physics Letters 55, 377 (1989). 

178. BOOK CHAPTER:  A. Scherer, M. L. Roukes, B.P. Van der Gaag, Quantum Device Fabrication at the 
Resolution Limit of Ion Beam Processing, In Nanostructure Physics and Fabrication., edited by W. Kirk, M. 
Reed, Academic Press, New York, 1988, pp. 431-440. 

179. T.L. Cheeks, M.L. Roukes, A. Scherer, H.G. Craighead, Narrow Conducting Channels Defined by Helium 
Ion Beam Damage, Applied Physics Letters 53, 1964 (1988). 

180. A. Scherer, M.L. Roukes, H.G. Craighead, R.M. Ruthen, E.D. Beebe, J.P. Harbison, Ultranarrow 
Conducting Channels Defined in GaAs- AlGaAs by Low Energy Ion Damage, Applied Physics Letters 51, 
2133  (1987). 

181. BOOK CHAPTER:  H.G. Craighead, A. Scherer, M.L. Roukes, Fabrication of Ultra-Small Structures: 
Quantum Wires, In Physics and Fabrication of Submicron Structures.", edited by G. Bauer, Springer-
Velag, Berlin, 1988, pp.1. 

182. A. Scherer, H.G. Craighead,  M.L. Roukes , J.P. Harbison, Electrical Damage Induced by Ion Beam Etching 
of GaAs, Journal of Vacuum  Science Technology B 6, 277 (1988). 

183. M.L. Roukes, A. Scherer, S.J. Allen, Jr., H.G. Craighead,  R.M. Ruthen, E.D. Beebe, J.P. Harbison, 
Quenching of the Hall Effect in a One-Dimensional Wire, Physical Review Letters 59, 3011 (1987). 

184. M.L. Roukes, A. Scherer, S.J. Allen, Jr., H.G. Craighead,  R.M. Ruthen, E.D. Beebe, J.P. Harbison, 
Transport in Ultra-Narrow Quantum Well Wires, Surface Science 196, 79 (1988). 

185. M.R. Freeman, R.S. Germain, R.C. Richardson M. L. Roukes, W.J. Gallagher, M.B. Ketchen, Low-
Temperature Nuclear Magnetic Resonance with a dc SQUID Amplifier, Applied Physics Letters 48, 300 
(1986). 
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186. BOOK CHAPTER:  M.L. Roukes, Fluctuations as a Probe of Energy Transport: Hot Electrons at Millikelvin 
Temperatures, In Noise in Physical Systems, edited by C.M. van Vliet, World Scientific, Singapore, 1987, 
pp. 595-604. 

187. M.L. Roukes, M.R. Freeman, R.S. Germain, R.C. Richardson, Hot Electrons and Energy Transport in Metals 
at mK Temperatures, Physical Review Letters 55, 422 (1985). 

188. M.L. Roukes, M.R. Freeman, R.S. Germain, R.C. Richardson, dc Squid Noise Thermometry, In Proceedings 
of the Seventeenth Conference on Low Temperature Physics (LT-17), edited  by U. Eckern, A. Schmid. W. 
Weber, H. Wuhl, Elsevier, 1984, pp. 1177. 

189. R.S. Germain, M.L. Roukes, M.R. Freeman, R.C. Richardson, M.B.  Ketchen, Source Impedance Effects on 
dc Squid Performance, In Proceedings of the Seventeenth Conference on Low Temperature Physics  (LT-
17), edited by U. Eckern, A. Schmid, W. Weber, H. Wuhl, Elsevier, pp. 203. 

190. M.R. Freeman, M.L. Roukes, R.S. Germain, R.C. Richardson, dc Squid Small Signal Amplifiers for NMR, In 
Proceedings of the Seventeenth Conference on Low Temperature Physics (LT-17), edited by U. Eckern, 
A. Schmid, W. Weber, H. Wuhl, Elsevier, 1984, pp. 267. 

191. P.C. Hammel, M.L. Roukes, Y. Hu, T.J. Gramila, T Mamiya, R.C. Richardson, Magnetic Coupling between 
3He and 19F at Ultralow Temperatures, Physical Review Letters 51, 2124 (1983). 

192. M.L. Roukes, J. W. Wilkins, Negative Dynamic Conductance from Photon-Assisted Tunneling in 
Superconducting Junctions, Applied Physics Letters 41, 767 (1982). 


