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Dr. Bethune is a physicist and Research Staff Member at IBM 's Almaden Research Center in San Jose, Calif. He was born in 

Philadelphia, Pa., in 1948. He and wife, Ann, have five ch ildren. He received his B.S. in Physics from Stanford University in 1970 and 
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his Ph.D. in Physics from U.C. Berkeley in 1977 for research in nonlinear optics, studying with Prof. Yuen Ron Shen. Dr. Bethune then
joined IBM's Watson Research Center in Yorktown Heights, N.Y., where he worked on laser spectroscopy in the group of Dr. Peter P.
Sorokin, invented the ‘Bethune dye cell’ and co-invented a nonlinear-optical method for nanosecond recording of broadband infrared
spectra known as Time-Resolved Infrared Spectral Photography (TRISP). He moved to IBM's San Jose Research Laboratory
(Almaden's predecessor) in 1983, where he has worked on nonlinear optics, gas-surface interactions and novel carbon materials such
as C60, metallofullerenes and single-wall carbon nanotubes. He and his colleagues recorded the first Raman spectra of C60 and C70,
which helped confirm their fullerene structures, measured the rotation rate of buckyballs in C60 crystals, and studied the properties
of metallofullerenes such as La@C82, Sc3@C82 and others.

In 1993, Dr. Bethune and his IBM Almaden colleagues discovered that transition metals such as cobalt can catalyze the formation of
single-wall carbon nanotubes. In 2002, the American Physical Society awarded the James C. McGroddy Prize for New Materials jointly
to Bethune and Prof. Sumio Iijima of NEC for their independent discoveries of single-wall carbon nanotubes and methods to produce
them using transition-metal catalysts. In 2004, the American Carbon Society Medal was awarded to Bethune, Iijima and Prof.
Moribundo Endo of Shinshu University for their outstanding contributions to the discovery of and synthesis work on carbon nanotubes.

Dr. Bethune and colleague William P. Risk co-invented and built an autocompensating fiberoptic quantum cryptography system and
invented a novel method for detecting single photons at telecom wavelengths, which they developed into a prototype product.

More recent work has focused on developing 193 nm laser sources and optics for immersion lithography experiments aimed at
shrinking the size of lithographically defined features to lengths below 30 nm, developing experimental approaches to studying the
fundamental chemistry of Li-Air batteries, working on the materials science underlying a novel type of semiconductor device crucial to
the development of ultradense solid-state "storage class memory", and working on a new type of rapid access mass storage system.
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Lithium/Air Battery Project (Battery 500)

Storage Class Memory at Almaden
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RSM
Almaden Research Center, San Jose, CA, USA
dbethune@us.ibm.com  +1 408 927 2480

Professional Associations:  American Association for the Advancement of Sciences  |  American Physical Society (APS)  |  Optical Society of America

2017
 

Oh, Dahyun and Virwani, Kumar and Tadesse, Loza and Jurich, Mark and Aetukuri, Nagaphani and Thompson, Leslie E and Kim, Ho-Cheol and Bethune,

Donald S 
The Journal of Physical Chemistry C 121(3), 1404--1411, ACS Publications, 2017 
Abstract

2016

Donald S Bethune feedback

Effect of Transition Metal Oxide Cathodes on the Oxygen Evolution Reaction in Li--O2 Batteries
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Bethune, Donald S and Wynne, James J 
Proceedings of the National Academy of Sciences 113(1), 12--13, National Acad Sciences, 2016 
Abstract

2015
 

Padilla, Alvaro and Burr, Geoffrey W and Shenoy, Rohit S and Raman, Karthik V and Bethune, Donald S and Shelby, Robert M and Rettner, Charles T and

Mohammad, Juned and Virwani, Kumar and Narayanan, Pritish and others 
IEEE Transactions on Electron Devices 62(3), 963--971, IEEE, 2015 
Abstract

 
Aetukuri, Nagaphani B and Kitajima, Shintaro and Jung, Edward and Thompson, Leslie E and Virwani, Kumar and Reich, Maria-Louisa and Kunze, Miriam

and Schneider, Meike and Schmidbauer, Wolfgang and Wilcke, Winfried W and others 
Advanced Energy Materials 5(14), Wiley Online Library, 2015 
Abstract

2014
 

Shenoy, Rohit S and Burr, Geoffrey W and Virwani, Kumar and Jackson, Bryan and Padilla, Alvaro and Narayanan, Pritish and Rettner, Charles T and

Shelby, Robert M and Bethune, Donald S and Raman, Karthik V and others 
Semiconductor Science and Technology 29(10), 104005, IOP Publishing, 2014 
Abstract

2012

Peter Pitirimovich Sorokin: Laser pioneer dedicated to understanding, creating, and using light

On the origin of steep $ I $--$ V $ nonlinearity in mixed-ionic-electronic-conduction-based access devices

Flexible Ion-Conducting Composite Membranes for Lithium Batteries

MIEC (mixed-ionic-electronic-conduction)-based access devices for non-volatile crossbar memory arrays
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McCloskey, BD and Bethune, DS and Shelby, RM and Mori, T and Scheffler, R and Speidel, A and Sherwood, M and Luntz, AC 
The journal of physical chemistry letters 3(20), 3043--3047, ACS Publications, 2012 
Abstract

 
GW Burr, K. Virwani, RS Shenoy, A. Padilla, M. BrightSky, EA Joseph, M. Lofaro, AJ Kellock, RS King, K. Nguyen, others 
VLSI Technology (VLSIT), 2012 Symposium on, pp. 41--42

2011
 

D. Bethune 
2011 - escholarship.org

 
B.D. McCloskey, R. Scheffler, A. Speidel, D.S. Bethune, R.M. Shelby, A.C. Luntz 
Journal of the American Chemical Society, ACS Publications, 2011

 
RS Shenoy, K. Gopalakrishnan, B. Jackson, K. Virwani, GW Burr, CT Rettner, A. Padilla, DS Bethune, RM Shelby, AJ Kellock, others 
VLSI Technology (VLSIT), 2011 Symposium on, pp. 94--95

 
BD McCloskey, DS Bethune, RM Shelby, G. Girishkumar, AC Luntz 
The Journal of Physical Chemistry Letters2, 1161--1166, ACS Publications, 2011

2010

Limitations in rechargeability of Li-O2 batteries and possible origins

Large-scale (512kbit) integration of Multilayer-ready Access-Devices based on Mixed-Ionic-Electronic-Conduction (MIEC) at 100\%
yield

Second-order sum-and difference-frequency generation via quadrupole transitions in atomic vapors

On the efficacy of electrocatalysis in non-aqueous Li-O2 batteries

Endurance and Scaling Trends of Novel Access-Devices for Multi-Layer Crosspoint-Memory based on Mixed-Ionic-Electronic-
Conduction (MIEC) ...

Solvents’ Critical Role in Nonaqueous Lithium--Oxygen Battery Electrochemistry
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K. Gopalakrishnan, RS Shenoy, CT Rettner, K. Virwani, DS Bethune, RM Shelby, GW Burr, A. Kellock, RS King, K. Nguyen, others 
VLSI Technology (VLSIT), 2010 Symposium on, pp. 205--206

2007
 

Merriam, Andrew J and Bethune, Donald S and Hoffnagle, John A and Hinsberg, William D and Jefferson, C Michael and Jacob, James J and Litvin,

Timothy 
Optical Microlithography XX, pp. 65202Z, 2007 
Abstract

2006
 

B. Gigliotti, B. Sakizzie, D.S. Bethune, R.M. Shelby, J.N. Cha 
Nano letters 6(2), 159--164, ACS Publications, 2006

2005
 

W.P. Risk 
Technical Report, DTIC Document, 2005

2004
 

Kang, Y and Lo, Y-H and Bitter, M and Kristjansson, S and Pan, Z and Pauchard, A 

Highly-scalable novel access device based on mixed ionic electronic conduction (MIEC) materials for high density phase change
memory (PCM) arrays

A solid-state 193-nm laser with high spatial coherence for sub-40-nm interferometric immersion lithography

Sequence-independent helical wrapping of single-walled carbon nanotubes by long genomic DNA

Improved Single Photon Detectors for Telecom Wavelengths

InGaAs-on-Si single photon avalanche Photodetectors
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Applied physics letters 85(10), 1668--1670, AIP, 2004 
Abstract

 
D.S. Bethune, W.P. Risk, G.W. Pabst 
Journal of modern optics 51(9-10), 1359--1368, Taylor \& Francis, 2004

 
G. Karve, S. Wang, F. Ma, X. Li, JC Campbell, R. Ispasoiu, DS Bethune, WP Risk 
Lasers and Electro-Optics Society, 2004. LEOS 2004. The 17th Annual Meeting of the IEEE, pp. 72--73

2003
 

Karve, Gauri and Zheng, Xiaoguang and Zhang, Xiaofeng and Li, Xiaowei and Li, Ning and Wang, Shuling and Ma, Feng and Holmes, Archie and Campbell,

Joe C and Kinsey, GS and others 
IEEE journal of quantum electronics 39(10), 1281--1286, IEEE, 2003 
Abstract

 
Y Kang, HX Lu, Y-H Lo, DS Bethune, WP Risk 
Applied physics letters 83(14), 2955--2957, AIP Publishing, 2003

 
Gauri Karve, Xiaoguang Zheng, Xiaofeng Zhang, Xiaowei Li, Ning Li, Shuling Wang, Feng Ma, Archie Holmes Jr, Joe C Campbell, GS Kinsey, others 
IEEE journal of quantum electronics 39(10), 1281, 2003

 
Y. KONG, DS BETHUNE, WP RISK, Y.H. LO 
SPIE proceedings series, pp. 512--519, 2003

A high-performance integrated single-photon detector for telecom wavelengths

Study of dark counts in Geiger mode In0. 53Ga0. 47As/In0. 52Al0. 48As SACM APDs

Geiger mode operation of an In/sub 0.53/Ga/sub 0.47/As-In/sub 0.52/Al/sub 0.48/As avalanche photodiode

Dark count probability and quantum efficiency of avalanche photodiodes for single-photon detection

Geiger Mode Operation of an In0: 53 Ga0: 47 As--In0: 52 Al0: 48 As Avalanche Photodiode

APDs for single-photon detection at telecom wavelengths
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G. Karve, X. Zheng, J. AL Holmes, JC Campbell, GS Kinsey, JC Boisvert, TD Isshiki, R. Sudharsanan, DS Bethune, WP Risk 
Lasers and Electro-Optics Society, 2003. LEOS 2003. The 16th Annual Meeting of the IEEE, pp. 769--770

 
G. Karve, X. Zheng, X. Zhang, X. Li, N. Li, S. Wang, F. Ma, A. Holmes Jr, J.C. Campbell, GS Kinsey, others 
Quantum Electronics, IEEE Journal of 39(10), 1281--1286, IEEE, 2003

2002
 

New, APS 
2002 - pdfs.semanticscholar.org 
Abstract

 
D.S. Bethune 
APS Meeting Abstracts, pp. 6001, 2002

 
D.S. Bethune 
Physica B: Condensed Matter 323(1-4), 90--96, Elsevier, 2002

 
W.P. Risk, D.S. Bethune 
Progress in Atomic physics Neutrinos and Gravitation, proceedings of the XXVIIth Rencontre de Moriond Series: Moriond Workshops, held January 25-

February 1, 1992, at Les Arcs, Savoie, France, pp. 26--32, Optical Society of America, 2002

 
D.S. Bethune, M. Navarro, W.P. Risk 
Applied optics 41(9), 1640--1648, Optical Society of America, 2002

In0. 53Ga0. 47As/In0. 52Al0. 48As SACM APDs for single photon detection

Geiger mode operation of an In0. 53Ga0. 47As-In0. 52Al0. 48As avalanche photodiode

Prizes and Awards

James McGroddy Prize Talk-Carbon and metals: a path to single-wall carbon nanotubes

Carbon and metals: a path to single-wall carbon nanotubes

Quantum cryptography

Enhanced autocompensating quantum cryptography system
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D.S. Bethune, W.P. Risk 
New journal of physics4, 42, IOP Publishing, 2002

2000
 

Bethune, Donald S and Risk, William P 
IEEE Journal of Quantum Electronics 36(3), 340--347, IEEE, 2000 
Abstract

 
DS Bethune, WP Risk 
Quantum Electronics and Laser Science Conference, 2000.(QELS 2000). Technical Digest, pp. 209--210

1999
 

J. Laskin, T. Peres, A. Khong, HA Jimenez-Vazquez, RJ Cross, M. Saunders, DS Bethune, MS de Vries, C. Lifshitz 
International journal of mass spectrometry185, 61--73, Elsevier, 1999

1998
 

Stevenson, S and Burbank, P and Harich, K and Sun, Z and Dorn, HC and van Loosdrecht, PHM and deVries, MS and Salem, JR and Kiang, C-H and

Johnson, RD and others 
The Journal of Physical Chemistry A 102(17), 2833--2837, ACS Publications, 1998 
Abstract

Autocompensating quantum cryptography

An autocompensating fiber-optic quantum cryptography system based on polarization splitting of light

An autocompensating fiber-optic quantum cryptography system

Mass spectrometric study of unimolecular decompositions of endohedral fullerenes

La2@ C72: Metal-mediated stabilization of a carbon cage
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Bethune, Donald S and Risk, William P 
International Quantum Electronics Conference, pp. QPD12, 1998 
Abstract

La2@C72:� Metal-Mediated Stabilization of a Carbon Cage 
P. H. M. van Loosdrecht, M. S. deVries, J. R. Salem, C.-H. Kiang, R. D. Johnson, and D. S. Bethune 
J. Phys. Chem. A 102(17), 2833-2837, ACS, 1998

1997
 

AC Dillon, KM Jones, TA Bekkedahl, CH Kiang, DS Bethune, MJ Heben 
Nature 386(6623), 377--379, 1997

 
K. Hedberg, L. Hedberg, M. B"uhl, D.S. Bethune, CA Brown, R.D. Johnson 
Journal of the American Chemical Society 119(23), 5314--5320, ACS Publications, 1997

 
R.M. Macfarlane, G. Wittmann, P.H.M. van Loosdrecht, M. de Vries, D.S. Bethune, S. Stevenson, H.C. Dorn 
Physical review letters 79(7), 1397--1400, APS, 1997

 
SM Grannan, JT Birmingham, PL Richards, DS Bethune, MS De Vries, PHM Van Loosdrecht, HC Dorn, P. Burbank, J. Bailey, S. Stevenson 
Chemical physics letters 264(3), 359--365, Elsevier, 1997

1996
 

C.H. Kiang, W.A. Goddard, R. Beyers, J.R. Salem, D.S. Bethune, others 

An autocompensating quantum key distribution system using polarization splitting of light

Storage of hydrogen in single-walled carbon nanotubes

Molecular structure of free molecules of the fullerene C70 from gas-phase electron diffraction

Measurement of Pair Interactions and 1.5 $\mu$m Emission from Er\^$\$3+$\$ Ions in a C\_ $\$82$\$ Fullerene Cage

Far infrared transmittance of Sc< sub> 2@ C< sub> 84 and Er< sub> 2@ C< sub> 82

Catalytic effects of heavy metals on the growth of carbon nanotubes and nanoparticles
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Journal of Physics and Chemistry of Solids 57(1), 35--39, Elsevier, 1996

 
DS BETHUNE 
ChemInform 27(40), no--no, Wiley Online Library, 1996

 
C.H. Kiang, MS Dresselhaus, R. Beyers, DS Bethune 
Chemical physics letters 259(1), 41--47, Elsevier, 1996

 
DS Bethune, MS de Vries, R. Macfarlane, G. Wittman, S. Grannan, J. Birmingham, P. Richards, S. Stevenson, T. Glass, P. Burbank, et al. 
APS Meeting Abstracts, pp. 2302, 1996

Adding metal to carbon: Production and properties of metallofullerenes and single-layer nanotubes 
DS Bethune 
NATO ASI Series E Applied Sciences-Advanced Study Institute316, 165--182, Boston [Mass.]: Martinus Nijhoff, 1983-c1999., 1996

 
C.H. Kiang, W.A. Goddard III, R. Beyers, D.S. Bethune 
The Journal of Physical Chemistry 100(9), 3749--3752, ACS Publications, 1996

 
CH Kiang, P.H.M. Loosdrecht, R. Beyers, JR Salem, DS Bethune, WA Goddard III, HC Dorn, P. Burbank, S. Stevenson 
Surface Review and Letters 3(1), 765--770, Singapore: World Scientific, 1996

1995
 

C.H.W.A. KIANGab, W.A. GODDARD III, J.R.S. ROBERT BEYERS, D.S. BETHUNE 
of Fullerene Materials, 69, DTIC Document, 1995

ChemInform Abstract: Adding Metal to Carbon: Production and Properties of Metallofullerenes and Single-Layer Nanotubes

Vapor-phase self-assembly of carbon nanomaterials

Spectroscopic Characterization of Metallofullerenes

Structural modification of single-layer carbon nanotubes with an electron beam

Novel structures from arc-vaporized carbon and metals: Single-layer carbon nanotubes and metallofullerenes

Effects of Catalyst Promoters on the Growth of Single-Layer Carbon Nanotubes
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DS BETHUNE, C.H. KIANG, WA GODDARD III, JR SALEM, R. BEYERS 
ChemInform 26(12), no--no, Wiley Online Library, 1995

Science and Technology of Fullerene Materials: Symposium Held November 28-December 2, 1994, Boston, Massachusetts, USA 
P. Bernier 
1995 - Materials Research Society, Materials Research Society

 
MEJ Boonman, PHM Van Loosdrecht, DS Bethune, I. Holleman, GJM Meijer, PJM Van Bentum 
Physica B: Condensed Matter 211(1-4), 323--326, Elsevier, 1995

 
D.S. Bethune 
1995 - wag.caltech.edu, Google Patents 
US Patent 5,424,054

1994
 

Maggio, E 
A Positron Named Priscilla, 1994 
Abstract

 
Bernier, Patrick and Bethune, Donald S and Chiang, Long Y and Ebbesen, Thomas W and Metzger, Robert M 
Technical Report, MATERIALS RESEARCH SOCIETY PITTSBURGH PA, 1994 
Abstract

 
Ching-Hwa Kiang, William A III Goddard, Robert Beyers, Jesse R Salem, Donald S Bethune 

ChemInform Abstract: Single-Layer Carbon Nanotubes with Diameters from 1 to 6 nm

High frequency electron spin resonance in Erm@ C2n

CARBON NANOTUBES WITH SINGLE-LAYER WALLS

Bouncing balls of carbon: the discovery and promise of fullerenes

Science and Technology of Fullerene Materials. Materials Research Society Symposium Proceedings Held in Boston, Massachusetts on
November 28-December 2, 1994. Volume 359

Catalytic synthesis of single-layer carbon nanotubes with a wide range of diameters
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The Journal of Physical Chemistry 98(26), 6612--6618, ACS Publications, 1994

 
R. Beyers, C.H. Kiang, RD Johnson, JR Salem, MS de Vries, CS Yannoni, DS Bethune, HC Dorn, P. Burbank, K. Harich, others 
1994 - nature.com, Nature Publishing Group

 
DM Poirier, M. Knupfer, JH Weaver, W. Andreoni, K. Laasonen, M. Parrinello, DS Bethune, K. Kikuchi, Y. Achiba 
Physical Review B 49(24), 17403, APS, 1994

 
S. Stevenson, HC Dorn, P. Burbank, K. Harich, Z. Sun, CH Kiang, JR Salem, MS DeVries, P.H.M. Loosdrecht, RD Johnson, others 
Analytical Chemistry (Washington) 66(17), 1994

 
HC Dorn, S. Stevenson, P. Burbank, Z. Sun, T. Glass, K. Harich, P.H.M.V. Loosdrecht, RD Johnson, R. Beyers, JR Salem, others 
MRS Proceedings, 1994

 
PHM Van Loosdrecht, RD Johnson, MS De Vries, C.H. Kiang, DS Bethune, HC Dorn, P. Burbank, S. Stevenson 
Physical review letters 73(25), 3415--3418, APS, 1994

1993
 

Johnson, Robert D and de Vries, Mattanjah S and Salem, Jesse and Bethune, Donald S 
Physics and Chemistry of Fullerenes1, 215, World Scientific, 1993 
Abstract

 
Johnson, Robert D and de Vries, Mattaniah S and Salem, Jesse and Bethune, Donald S 

Preparation and structure of crystals of the metallofullerene Sc2@ C84

Electronic and geometric structure of La@ xaC\_ $\$82$\$ and C\_ $\$82$\$: Theory and experiment

Isolation and monitoring of the endohedral metallofullerenes YC $\$sub 82$\$ and Sc $\$sub 3$\$ C $\$sub 82$\$. On-line
chromatographic separation with EPR detection

Endohedral Metallofullerenes: Isolation and Characterization

Orientational Dynamics of the Sc3 Trimer in C82: An EPR Study

lanthanum-containing Cs2

Electron paramagnetic resonance studies of lanthanum-containing (382
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Physics & Chemistry of Fullerenes: A Reprint Collection1, 215, World Scientific, 1993 
Abstract

The discovery of single-wall carbon nanotubes at IBM 
DS Bethune, CH Kiang, M Devries, G Gorman, R Savoy, R Beyers 
Nature363, 605--607, 1993

 
R.D. Johnson, C.S. Yannoni, M. Hoinkis, M. De Vries, J.R. Salem, M.S. Crowder, D.S. Bethune 
MATERIALS RESEARCH SOCIETY SYMPOSIUM PROCEEDINGS, pp. 261--261, 1993

 
R.D. Johnson, M.S. de Vries, J. Salem, D.S. Bethune, C.S. Yannoni 
Physics \& chemistry of fullerenes: a reprint collection1, 215, World Scientific Pub Co Inc, 1993

 
C.H. Park, BO Wells, J. DiCarlo, Z.X. Shen, J.R. Salem, D.S. Bethune, C.S. Yannoni, R.D. Johnson, M.S. de Vries, C. Booth, others 
Chemical physics letters 213(1), 196--201, Elsevier, 1993

 
D.S. Bethune, C.S. Yannoni, M. Hoinkis, M. Vries, J.R. Salem, M.S. Crowder, R.D. Johnson 
Zeitschrift f\"ur Physik D Atoms, Molecules and Clusters 26(1), 153--158, Springer, 1993

 
HC Dorn, J. Gu, DS Bethune, RD Johnson, CS Yannoni 
Chemical physics letters 203(5-6), 549--554, Elsevier, 1993

 
CS Yannoni, HR Wendt, MS De Vries, RL Siemens, JR Salem, J. Lyerla, RD Johnson, M. Hoinkis, MS Crowder, CA Brown, others 
Synthetic metals 59(3), 279--295, Elsevier, 1993

Cobalt-Catalysed Growth of Carbon Nanotubes with Single-Atomic-Layer Walls 
Bethune, D.; Kiang, C-H.; de Vries, M.; Gorman, G.; Savoy, R.; Vazquez, J.; and Beyers, R. 

Production and Characterization of Metal-Encapsulated Fullerenes

lanthanum-containing C82

Structural information on Y ions in C< sub> 82 from EXAFS experiments

Metal atoms and clusters in fullerene cages

The nature of fullerene solution collisional dynamics. A 13C DNP and NMR study of the C60/C6D6/TEMPO system

Characterization of fullerenes and doped fullerenes
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Nature363, 605-607, Nature Publishing Group, 1993

Atoms in Carbon Cages: The Structure and Properties of Endohedral Fullerenes 
Bethune, Donald S.; Johnson, R.D.; Salem, J.R.; de Vries, M.S.; and Yannoni, C.S. 
Nature366, 123-128, Nature Publishing Group, 1993

1992
PRODUCTION AND CHARACTERIZATION OF FULLERENES 
MEIJER, GERARD and BETHUNE, DONALD S 
Laser Spectroscopy10, 170, Plenum Press, 1992

 
R.D. Johnson, M.S. de Vries, J. Salem, D.S. Bethune, C.S. Yannoni 
1992 - nature.com, Nature Publishing Group

 
RD JOHNSON, DS BETHUNE, CS YANNONI 
ChemInform 23(23), no--no, Wiley Online Library, 1992

 
R.D. Johnson, C.S. Yannoni, J.R. Salem, G. Meyer, D.S. Bethune 
Fullerenes: synthesis, properties, and chemistry of large carbon clusters481, 107, ACS Publications, 1992

 
F. Moshary, N.H. Chen, I.F. Silvera, C.A. Brown, H.C. Dorn, M.S. de Vries, D.S. Bethune 
Physical review letters 69(3), 466--469, APS, 1992

 
R.D. Johnson, C.S. Yannoni, H.C. Dorn, J.R. Salem, D.S. Bethune 
Science 255(5049), 1235--1238, American Association for the Advancement of Science, 1992

Electron paramagnetic resonance studies of lanthanum-containing C82

ChemInform Abstract: Fullerene Structure and Dynamics: A Magnetic Resonance Potpourri

One-and Two-Dimensional NMR Studies

Gap reduction and the collapse of solid C\_ $\$60$\$ to a new phase of carbon under pressure

C60 rotation in the solid state: Dynamics of a faceted spherical top
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JA Barker, CT Rettner, DS Bethune 
Chemical physics letters 188(5-6), 471--476, Elsevier, 1992

 
R.D. Johnson, D.S. Bethune, C.S. Yannoni 
Accounts of chemical research 25(3), 169--175, ACS Publications, 1992

 
M. Hoinkis, CS Yannoni, DS Bethune, JR Salem, RD Johnson, MS Crowder, MS De Vries 
Chemical physics letters 198(5), 461--465, Elsevier, 1992

 
C.S. Yannoni, M. Hoinkis, M.S. de Vries, D.S. Bethune, J.R. Salem, M.S. Crowder, R.D. Johnson 
Science 256(5060), 1191--1192, American Association for the Advancement of Science, 1992

1991
 

Feher, Frank J and Walzer, John F and Blanski, Rusty L 
Journal of the American Chemical Society 113(9), 3618--3619, ACS Publications, 1991 
Abstract

 
Liu, Shengzhong and Ying-Jie, Lu and others 
Science 254(5030), 408, The American Association for the Advancement of Science, 1991 
Abstract

 
RD JOHNSON, G. MEIJER, DS BETHUNE 
ChemInform 22(6), no--no, Wiley Online Library, 1991

The interaction of Xe with the Pt (111) surface

Fullerene structure and dynamics: a magnetic resonance potpourri

Multiple species of La@ C82 and Y@ C82. Mass spectroscopic and solution EPR studies

Scandium clusters in fullerene cages

Olefin polymerization by vanadium-containing polyhedral oligometallasilsesquioxanes

The structure of the C60 molecule: X-ray crystal structure determination of a twin at 110 K

ChemInform Abstract: C60 Has Icosahedral Symmetry.
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CS YANNONI, RD JOHNSON, G. MEIJER, DS BETHUNE, JR SALEM 
ChemInform 22(13), no--no, Wiley Online Library, 1991

 
DS Bethune 
JOSA B 8(2), 367--373, Optical Society of America, 1991

 
R.D. Johnson, G. Meijer, J.R. Salem, D.S. Bethune 
Journal of the American Chemical Society 113(9), 3619--3621, ACS Publications, 1991

 
D.S. Bethune, G. Meijer, W.C. Tang, H.J. Rosen, W.G. Golden, H. Seki, C.A. Brown, M.S. de Vries 
Chemical physics letters 179(1-2), 181--186, Elsevier, 1991

 
LJ Terminello, DK Shuh, FJ Himpsel, DA Lapiano-Smith, J. St"ohr, DS Bethune, G. Meijer 
Chemical physics letters 182(5), 491--496, Elsevier, 1991

 
CS Yannoni, RD Johnson, G. Meijer, DS Bethune, JR Salem 
The Journal of Physical Chemistry 95(1), 9--10, ACS Publications, 1991

 
CS Yannoni, PP Bernier, DS Bethune, G. Meijer, JR Salem 
Journal of the American Chemical Society 113(8), 3190--3192, ACS Publications, 1991

 
K. Hedberg, L. Hedberg, D.S. Bethune, CA Brown, HC Dorn, R.D. Johnson, M. De Vries 
Science 254(5030), 410, American Association for the Advancement of Science, 1991

ChemInform Abstract: 13C NMR Study of the C60 Cluster in the Solid State: Molecular Motion and Carbon Chemical Shift Anisotropy.


Optical harmonic generation and mixing in multilayer media: extension of optical transfer matrix approach to include anisotropic
materials

2D Nuclear magnetic resonance study of the structure of the fullerene C70

Vibrational Raman and infrared spectra of chromatographically separated C60 and C70 fullerene clusters

Unfilled orbitals of C< sub> 60 and C< sub> 70 from carbon K-shell X-ray absorption fine structure

Carbon-13 NMR study of the C60 cluster in the solid state: molecular motion and carbon chemical shift anisotropy

NMR determination of the bond lengths in C60

Bond lengths in free molecules of buckminsterfullerene, C60, from gas-phase electron diffraction
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1990
 

Donald S Bethune, Gerard Meijer, Wade C Tang, Hal J Rosen 
Chemical Physics Letters 174(3), 219--222, Elsevier, 1990

Measurement of Xe desorption rates from Pt (111): Rates for an ideal surface and in the defect-dominated regime 
CT Rettner, DS Bethune, EK Schweizer 
The Journal of chemical physics92, 1442, 1990

 
RJ Wilson, G. Meijer, DS Bethune, RD Johnson, DD Chambliss, MS De Vries, HE Hunziker, HR Wendt 
Nature 348(6302), 621--622, Nature Publishing Group, 1990

 
RD Johnson, CS Yannoni, J. Salem, G. Meijer, DS Bethune 
MRS Proceedings, 1990

Molecular beam studies of trapping dynamics 
CT Rettner, CB Mullins, DS Bethune, DJ Auerbach, EK Schweizer, WH Weinberg 
Journal of Vacuum Science \& Technology A: Vacuum, Surfaces, and Films 8(3), 2699--2704, $ abstract. copyright\_name. value, 1990

 
H.F. Winters, H. Coufal, CT Rettner, DS Bethune 
Physical Review B 41(10), 6240, APS, 1990

 
G. Meijer, DS Bethune, WC Tang, HJ Rosen, RD Johnson, RJ Wilson, DD Chambliss, WG Golden, H. Seki, MS De Vries, others 
MRS Proceedings, pp. 7800, 1990

 
G. Meijer, D.S. Bethune 

The vibrational Raman spectra of purified solid films of C< sub> 60 and C< sub> 70

Imaging C60 clusters on a surface using a scanning tunnelling microscope

Solution and Solid State NMR Studies of the Structure and Dynamics of C60 and C70

Energy transfer from rare gases to surfaces: Collisions with gold and platinum in the range 1--4000 eV

Laser Deposition, Vibrational Spectroscopy, NMR Spectroscopy and Stm Imaging of C60 and C70

Mass spectroscopic confirmation of the presence of C60 in laboratory-produced carbon dust
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Chemical physics letters 175(1-2), 1--2, Elsevier, 1990

The vibrational Raman spectra of purified solid films of C60 and C70 
D.S. Bethune, G. Meijer, W.C. Tang and H.J. Rosen 
Chem. Phys. Lett.174, 219-222, Elsevier, 1990

Laser deposition of carbon clusters on surfaces: A new approach to the study of Fullerenes 
G. Meijer and D.S. Bethune 
J. Chem. Phys. 93, 7800-7802, AIP, 1990

1989
 

DS Bethune 
JOSA B 6(5), 910--916, Optical Society of America, 1989

 
CT Rettner, DS Bethune 
Review of scientific instruments 60(12), 3824--3826, AIP, 1989

Activation of methane dissociation on a Pt (111) surface 
AC Luntz, DS Bethune 
The Journal of Chemical Physics90, 1274, 1989

Effect of incidence energy and angle on the adsorption probability of Xe on Pt (111): Energy--angle scaling relations 
CT Rettner, DS Bethune, DJ Auerbach 
The Journal of Chemical Physics91, 1942, 1989

1988
 

AC Luntz, MD Williams, DS Bethune 

Optical harmonic generation and mixing in multilayer media: analysis using optical transfer matrix techniques

A simple solar‐blind photodiode for light near 200 nm useful for angle‐locking nonlinear optical crystals

The sticking of O2 on a Pt (111) surface
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The Journal of chemical physics 89(7), 4381--4395, AIP Publishing, 1988

The sticking of O on a Pt (111) surface 
AC Luntz, MD Williams, DS Bethune 
The Journal of chemical physics89, 4381, 1988

 
DS Bethune, AC Luntz, JK Sass, DK Roe 
Surface science 197(1), 44--66, Elsevier, 1988

Summary Abstract: Molecular-beam studies of dissociative chemisorption of O on Pt (111) 
MD Williams, DS Bethune, AC Luntz 
Journal of Vacuum Science \& Technology A: Vacuum, Surfaces, and Films6, 788, 1988

Laser IR polarization spectroscopy at surfaces 
DS Bethune, MD Williams, AC Luntz 
The Journal of chemical physics88, 3322, 1988

Coexistence of precursor and direct dynamics: The sticking of O on a Pt (111) surface 
MD Williams, DS Bethune, AC Luntz 
The Journal of Chemical Physics88, 2843, 1988

1987
 

H. Rosen, E.M. Engler, TC Strand, VY Lee, D. Bethune 
Physical Review B 36(1), 726, APS, 1987

1986
 

DS Bethune, AC Luntz 

Optical analysis of thin-layer electrochemical cells for infrared spectroscopy of adsorbates

Raman study of lattice modes in the high–critical-temperature superconductor Y-Ba-Cu-O

A laser infrared source of nanosecond pulses tunable from 1.4 to 22 $\mu$m
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Applied Physics B: Lasers and Optics 40(2), 107--113, Springer, 1986

1984
XUV generation in pulsed free jets: Theory of operation and application to H detection 
AH Kung, NA Gershenfeld, CT Rettner, DS Bethune, EE Marinero, RN Zare 
AIP Conference Proceedings, pp. 10, 1984

1982
 

S. Goldberg, DS Moore, D.S. Bomse, JJ Valentini, A. Beckmann, P. Baierl, H. Fietz, W. Kiefer, B. Attal, K. M"uller-Dethlefs, others 
Applied Physics B: Lasers and Optics 28(2), 219--227, Springer, 1982

Chlorine Perchlorate. A Major Photolysis Product of Chlorine Dioxide 
DS Bethune, JR Lankard, PP Sorokin, AJ Schell-Sorokin, MMT Loy 
1982 - IBM THOMAS J WATSON ..., IBM THOMAS J WATSON RESEARCH CENTER YORKTOWN HEIGHTS NY

1981
 

P. Avouris, DS Bethune, JR Lankard, PP Sorokin, AJ Schell-Sorokin 
Journal of Photochemistry 17(2), 227--232, Elsevier, 1981

 
DS Bethune, JR Lankard, PP Sorokin, AJ Schell-Sorokin, RM Plecenik, P. Avouris 
The Journal of Chemical Physics 75(2), 2231, DTIC Document, 1981

 
DS Bethune 
Physical Review A23, 3139--3151, 1981

Laser chemical physics III

Time-resolved IR spectral photography

Time-resolved infrared study of bimolecular reactions between tert-butyl radicals

Optical second-harmonic generation in atomic vapors with focused beams
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DS Bethune 
Optics Letters 6(6), 287--289, Optical Society of America, 1981

 
DS Bethune 
Applied Optics 20(11), 1897--1899, Optical Society of America, 1981

1979
 

PP Sorokin, DS Bethune, JR Lankard, MMT Loy 
IBM Journal of Research and Development 23(5), 556--575, IBM THOMAS J WATSON RESEARCH CENTER YORKTOWN HEIGHTS NY, 1979

JR Lankard. MMT Loy, and PP Sorokin 
DS Bethune 
IBM J. Res. Dev23, 556, 1979

 
DS Bethune, JR Lankard, PP Sorokin 
Optics Letters 4(4), 103--105, Optical Society of America, 1979 
US Patent 4,243,881

1978
 

D.S. Bethune, R.W. Smith, YR Shen 
Physical Review A 17(1), 277, APS, 1978

 
DS Bethune, JR Lankard, PP Sorokin 

Quadrupole second-harmonic generation for a focused beam of arbitrary transverse structure and polarization

Dye cell design for high-power low-divergence excimer-pumped dye lasers

Time-Resolved Infrared Spectral Photography: A New Technique

Time-resolved infrared spectral photography

Sum-frequency generation via a resonant quadrupole transition in sodium

Studies of the metastable c/sup 3/Pi/sub u/state of H/sub 2: Towards a two-photon amplifier
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J. Chem. Phys.;(United States) 69(5), 2076, IBM Thomas J. Watson Research Center, Yorktown Heights, New York 10598, 1978

 
DS Bethune, JR Lankard, MMT Loy, J. Ors, PP Sorokin 
Chemical Physics Letters 57(3), 479--482, Elsevier, 1978

1977
 

D.S. Bethune 
1977 - adsabs.harvard.edu, California Univ., Berkeley (USA). Lawrence Berkeley Lab.

 
D.S. Bethune, R.W. Smith, YR Shen 
Physical Review Letters 38(12), 647--649, APS, 1977

1976
 

DS Bethune, RW Smith, YR Shen 
Optics Communications18, 223--223, 1976

 
D.S. Bethune, RW Smith, YR Shen 
Physical Review Letters 37(7), 431--434, APS, 1976

1975
 

D. Bethune, AJ Schmidt, YR Shen 

Laser initiated thermal isomerization of methyl isocyanide

Optical quadrupole sum frequency generation in metal vapor

Measurement of a Quadrupole Transition Moment by Interference of Quadrupole and dc-Field-Induced Sum-Frequency Generation


Second-order sum-frequency generation in sodium vapor

Optical quadrupole sum-frequency generation in sodium vapor

Dispersion of nonlinear optical susceptibilities of InAs, InSb, and GaAs in the visible region
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Physical Review B 11(10), 3867, APS, 1975

Year Unknown
 

KIANGab, CHING-HWA 
cambridge.org, 0 
Abstract

 
ESEARCH, RE 
pdfs.semanticscholar.org, 0 
Abstract

 

Quantum Electronics, IEEE Journal of, 1987 - ieeexplore.ieee.org, 0

 
C.S. Yannoni 
Encyclopedia of Magnetic Resonance, Wiley Online Library, 0

 
RS Shenoy, K Gopalakrishnan, B Jackson, K Virwani, GW Burr, CT Rettner, A Padilla, DS Bethune, RM Shelby, AJ Kellock, others 
ieeexplore.ieee.org, 0

 
JA Armstrong, DS Bethune, RE Blahut, BF Blumentritt, DB Bogy, P.A. Brennan, RG Brewer, V. Brusic, N. Bugdayci, DM Burland, others 
ieeexplore.ieee.org, 0

SINGLE-LAYER CARBON NANOTUBES

Bond Lengths in Free Molecules of Buckminsterfillerene, C60, from Gas-Phase Electron Diffraction

Optical harmonic generation in nonuniform gaseous media with application to frequency tripling in free-jet expansions

Yannoni, Costantino S.: A Magnetic Resonance Potpourri

SESSION 5B

Ahuja, V.
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Projects and Groups

Lithium/Air Battery Project (Battery 500)

Storage Class Memory at Almaden

Research areas

Accessibility

Artificial Intelligence

Blockchain

Energy and environment

Financial services

Healthcare and life sciences

Internet of Things

Quantum computing

•
•
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Profile Publications Patents

 
RSM
Almaden Research Center, San Jose, CA, USA
dbethune@us.ibm.com  +1 408 927 2480

Professional Associations:  American Association for the Advancement of Sciences  |  American Physical Society (APS)  |  Optical Society of America

2017
 

Bethune; Donald S (San Jose, CA), Gopalakrishnan; Kailash (San Jose, CA), Kellock; Andrew J (Sunnyvale, CA), Shenoy; Rohit S (Fremont, CA) 
US Patent 9,812,638 
Abstract

 
Altknecht, David J and Best, John S and Bethune, Donald S and Dyer, William M and Erpelding, A David and Hetzler, Steven R and Lawson, Drew B and

Smith, Daniel F 

Donald S Bethune feedback

Backend of line (BEOL) compatible high current density access device for high density arrays of electronic components

Optical disc drive
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US Patent 9,741,390 
Abstract

 
Altknecht, David J and Best, John S and Bethune, Donald S and Dyer, William M and Erpelding, A David and Hetzler, Steven R and Lawson, Drew B and

Smith, Daniel F 
US Patent 9,741,389 
Abstract

 
Altknecht, David J and Bethune, Donald S and Dyer, William M and Erpelding, A David and Hetzler, Steven R and Lawson, Drew B and Smith, Daniel F 
US Patent 9,633,686 
Abstract

 
Altknecht, David J and Best, John S and Bethune, Donald S and Dyer, William M and Erpelding, A David and Hetzler, Steven R and Lawson, Drew B and

Smith, Daniel F 
US Patent 9,672,863 
Abstract

 
Altknecht, David J and Best, John S and Bethune, Donald S and Dyer, William M and Erpelding, A David and Hetzler, Steven R and Lawson, Drew B and

Smith, Daniel F 
US Patent App. 15/494,368 
Abstract

2014
 

Bethune, Donald S and Gopalakrishnan, Kailash and Kellock, Andrew J and Shenoy, Rohit S and Virwani, Kumar R 
US Patent 8,830,725 
Abstract

High performance robotic optical storage system

Disc storage cassettes

Disc gripper for storage discs

Disc gripper for storage disc

Low temperature BEOL compatible diode having high voltage margins for use in large arrays of electronic components
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2010

 
D.S. Bethune, K. Gopalakrishnan, A.J. Kellock, R.S. Shenoy 
US Patent App. 12/727,746

2004
 

D.S. Bethune, S. Tiwari, others 
US Patent 6,750,471

2002
 

D.S. Bethune, S. Tiwari, others 
US Patent 6,472,705

2001
 

D.S. Bethune, R.G. Devoe, C. Kurtsiefer, C.T. Rettner, W.P. Risk 
US Patent 6,218,657

 
D.S. Bethune, W.P. Risk 
US Patent 6,188,768

BACKEND OF LINE (BEOL) COMPATIBLE HIGH CURRENT DENSITY ACCESS DEVICE FOR HIGH DENSITY ARRAYS OF ELECTRONIC
COMPONENTS

Molecular memory \& logic

Molecular memory \& logic

System for gated detection of optical pulses containing a small number of photons using an avalanche photodiode

Autocompensating quantum cryptographic key distribution system based on polarization splitting of light
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1995
Carbon fibers and method for their production 
Donald S. Bethune, Robert B. Beyers, Ching-Hwa Kiang 
US Patent 5424054

1994
 

D.S. Bethune, R.D. Johnson, J.R. Salem 
US Patent 5,275,705

 
D.S. Bethune, G. Meijer, V.J. Novotny, T.C. Reiley, A.W. Wu, others 
US Patent 5,374,463

1992
 

Donald S Bethune, William J Kozlovsky 
US Patent 5,093,832

 
D.S. Bethune, W.J. Kozlovsky 
EP Patent 0,503,929

1985

Process for making fullerenes

Magnetic recording disk having a contiguous fullerene film and a protective overcoat

Laser system and method with temperature controlled crystal

Laser with temperature controlled harmonic generating crystal.
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http://www.freepatentsonline.com/EP0503929.html
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D.S. Bethune 
EP Patent 0,055,337

1983
 

D.S. Bethune 
US Patent 4,380,076

Projects and Groups

Lithium/Air Battery Project (Battery 500)

Storage Class Memory at Almaden

Research areas

Accessibility

Artificial Intelligence

RADIATION RECEPTOR FOR EXAMPLE FOR LIGHT OR HEAT ENERGY

Apparatus for four side transverse irradiation of a region

•
•
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Blockchain

Energy and environment

Financial services

Healthcare and life sciences

Internet of Things

Quantum computing

Security

Semiconductors

Social good
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