
Brief Biography of Professor Ko Sugihara (杉原硬) 

 

Japanese Theoretical Physicist 

Born: January 2, 1924, died: August 16, 2016 

Wife: Mihoko Sugihara (杉原美保子, born; January 13, 1927, died October 21, 2001) 

 

Professor Ko Sugihara was a distinguished Japanese theoretical physicist known for his 

contributions to resonance phenomena and applied research in solid-state physics and materials 

physics. He was born on January 2, 1924. His father was a faculty member at Keijō Imperial 

University (located in present-day Seoul, Korea), where Professor Sugihara spent part of his early 

life. 

 

After returning to Japan following World War II, he enrolled in Kyoto University and graduated 

in 1948 with a degree in physics. He began his academic career the same year as a research 

associate in the Department of Physics at Nagoya University. 

 

In 1960, at the age of 36, he earned his Ph.D. in Physics from Nagoya University. His 

dissertation, titled "Higher Order Transitions in Double Resonance," was a pioneering study in 

quantum transitions and was published in the Journal of the Physical Society of Japan (J. Phys. 

Soc. Jpn. 14, 1054, 1959). His Ph.D. thesis adviser was Prof. Shoichi Sakata. 

 

Following his doctoral work, Professor Sugihara transitioned into industrial research. From 

1960 to 1982, he held key positions at Matsushita Electric Industrial Co. Ltd. (now Panasonic), 

working in the Technical Research Laboratory, Central Research Laboratory, and Materials 

Research Laboratory. He worked during this period on advanced materials science and wireless 

technologies. 

 

He retired from Matsushita Electric Industrial Co. Ltd in 1982. At the same year, Professor 

Sugihara was invited as a visiting scientist to the Department of Physics at the Massachusetts 

Institute of Technology (MIT), where he collaborated with two renowned physicists: Professor 

Mildred S. Dresselhaus and Professor Gene F. Dresselhaus, both leading experts in condensed 

matter physics. 

 

In 1988, he returned to academia as a full professor at the College of Pharmacy, Nihon 

University, where he continued teaching and research until his retirement in 1994. 

 

Professor Ko Sugihara passed away on August 16, 2016, at the age of 92. His career bridged 

both academic and industrial research, and he remained a dedicated physicist throughout his life. 

 



Professor Sugihara’s research significantly contributed to understanding and exploiting carbon 

nanomaterials (including graphite fibers and filaments) and intercalated layered materials laid the 

ground works for further discoveries in this field, impacting various areas of technology. 

 

((Book written)) 

H. A. Goldberg M.S. Dresselhaus, and G. Dresselhaus, K. Sugihara, I. L. Spain, Graphite Fibers 

and Filaments (Springer Series in Materials Science, January 1, 1988). 

 
 

Prof. Ko Sugihara was a co-author with Prof. Mildred S. Dresselhaus and Dr. Gene F.Dresselhaus 

on the book "Graphite Fibers and Filaments". The book focuses on the structure and properties of 

carbon fibers and filaments and compiles research from a range of fields, including physics, 

chemistry, materials science and engineering, and polymer science. 

 

((Photo of Prof. Ko Sugihara)) 

 



 
 

Fig.1 Picture of Prof. Ko Sugihara at his home (Funabashi, Japan) (ca. 1988). 

 

 



 

Fig.2  Picture of Prof. Ko Sugihara (left), Mrs. Sugihara (Mihoko Sugihara), Dr. Itsuko S. Suzuki 

and Prof. Masatsugu Sei Suzuki (from the left to right) at Ithaca, New York. August 13, 

1991. Taughannock Falls. 

 

 
 

Fig.3 Picture of Prof. Ko Sugihara (left), Mrs. Tanuma (Tokiyo Tanuma, center) and Prof. Sei-

ichi Tanuma (University of Tokyo, right, passed away at 10-02-2007) at the International 

Symposium of Graphite Intercalation Compounds, Vancouver, Canada (May, 1995) 

 

_____________________________________________________________________________ 

Works of Prof. Ko Sugihara (Researchgate) 

 

Ko Sugihara's research while collaborated with Tokyo Institute of Technology and other places 

https://www.researchgate.net/scientific-contributions/Ko-Sugihara-2006407964 

Ko Sugihara's research while affiliated with Nihon University and other places 

https://www.researchgate.net/scientific-contributions/Ko-Sugihara-2002777053 

 

((Note)) 

This brief biography of Prof. Ko Sugihara was filed in collaboration with Dr. Keiko Matsubara 

(Nihon University), Prof. Toshiaki Enoki (Tokyo Institute of Technology), Dr. Itsuko S. Suzuki, 

and Prof. Masatsugu Sei Suzuki (Binghamton University, NY) in August 06, 2025. 

 

______________________________________________________________________________ 

Prof. Ko Sugihara (杉原硬) 



 

Lecture Notes on Solid State Physics 

Ko Sugihara 

 

Chapter 1 Lattice Vibration 

1.1 Lattice vibration of monoatomic linear chain and phonon 1 

1.2 Fluctuation of energy and position and coherent state 7 

1.3 Lattice vibration of one-dimensional diatomic lattice 11 

1.4 Lattice vibration of three-dimensional lattice 14 

1.5 Sum rule and Coulomb lattice 18 

1.6 Long wavelength vibrations of optical branches 21 

1.7 Electron-longitudinal optical phonon interaction 28 

 

Chapter 2 Electron-Lattice Interaction (Monovalent Metal Case) 

2.1. Separation of the electronic and nuclear motions 36 

2.2 Electron-phonon interaction 40 

2.3 Rigid Ion Approximation 43 

2.4 Pseudopotential Methods and Electron-Phonon Interaction 44 

2.5 Electron-Phonon Interaction and Screening Effect 50 

 

Chapter 3 Deformation Potential 

3.1 Bardeen-Shockley Theory 56 

3.2 Deformation Potentials in Silicon and Germanium 60 

 

Chapter 4 Motion of Wave Packet and the Boltzmann Equation 

4.1 Motion of Wave Packet 64 

4.2 Concept of Holes 71 

 

Chapter 5 Slowly Varying Fields 

5.1 Wannier Function and Slater’s Theory 76 

5.2 Effect of the Magnetic Field on an Electron moving in the Periodic Potential 

  80 

 

Chapter 6 Transport Phenomena 

6.1 Bloch Equation 85 

6.2 Relaxation Time Approximation 88 

6.3 Electrical and Thermal Conductivities 90 

6.4 Thermoelectric Effects, Kelvin Relation and Onsager Relations 95 

6.5 Phonon Drag Effect 107 

6.6 Transport Coefficients of Semiconductors 113 



6.7 General Theory of the Transport Phenomena in Magnetic Fields 115 

 

Chapter 7 Mechanism of Scattering Processes 

7.1 Acoustic Phonon Scattering 145 

7.2 Phon Cloud 152 

7.3 Scattering Processes in Many Valley Semiconductors 154 

7.4 Herring-Vogt’s Theory 155 

7.5 Piezoresistance and Deformation Potential 158 
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7.8 Ionized Impurity Scattering 172 
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7.10 Piezoelectric Scattering 184 

7.11 Polar Optical Phonon Scattering 192 

7.12 Neutral Impurity Scattering 197 

7.13 Dipole Scattering due to the Ion Pairs in Compensated Semiconductors 201 

 

Chapter 8 Band Structures of Semiconductors and Fermi Surface of Semimetals 

8.1 Kane model 204 

8.2 Band Structures and Mobilities of P-type Germanium and Silicon  209 

8.3 Fermi Surfaces of Bismuth, Antimony, and Arsenic    219 
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Chapter 9 Boltzmann-Bloch Equation 

9.1 Conductivity of Monovalent Metals with an Isotropic Effective Mass 235 

9.2 Thermal Conductivity of Metals, 250 

9.3 Application of Variation Principle to Conduction Phenomena 

 253 

9.4 Calculation of the Transport Coefficients due to the Variation Principle 261 

9.5 Electrical conductivity of polar Semiconductors, Application of Variation Principle 

  268 

9.6 
2

T  dependence of the electrical resistivity in the Semimetals with elongated Fermi 

Surface 278 

9.7 Validity of the Boltzmann-Bloch Equation  286 

 

Chapter 10 Interaction with Localized Spins 

10.1 Magnetic Semiconductors 290 

10.2 s-d Interaction 291 

10.3 Spin Disorder Scattering due to Localized Spins 295 

10.4 Magnetoresistance of the Ferromagnetic Semiconductors 303 



10.5 Critical Scattering around the Curie Temperature 307 

10.6 Example of the Magnetic Semiconductors 310 

10.7 Kondo Theory of the Resistance Minimum 320 

 

Chapter 11 Conduction in Strong Magnetic Field (I) 
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11.9 de Haas-van Alphen Effect 390 
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  402 
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  411 
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  532 
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