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レーザー技術の革新により、光波の偏光、位相、振幅を時間軸および周波数軸上で自在に

制御する技術が開拓され、それを活用した研究が自然科学の様々な分野で活発に進められて

いる。五神博士は、原子系から固体系さらには人工ナノ構造といった幅広い物質系を対象と

して、物質系と光の結合系が示す新規な光学現象の探索を進め、物質科学と光科学の融合的

な研究領域を開拓し多くの業績を上げてきた。以下に代表的な研究業績を紹介する。 
 

１．固体におけるレーザー分光法の開拓と光励起物質相の量子多体効果の研究 
半導体の電子正孔系を対象として、励起状態の物質相解明とその光学機能の探求を進めてき

た。励起子分子２光子共鳴を利用したレーザー偏光分光法を開拓し[8]、励起子系の非局所

応答効果の解明、強い光電場下での励起子分子ドレスト状態の観測に成功した[30]。励起子

の内部遷移を利用する励起子ライマン分光法を提案実証し、量子縮退領域の極低温高密度励

起子の生成・観測に成功した。[105,110,114,122,124]また、光エレクトロニクス応用上重要

な半導体バンド端近傍の非線形光学応答について、定量的評価法を確立し、物理的機構を解

明した。非線形光学応答が電子正孔系の４体の電子相関に帰着することを見出し、それが励

起子間の２体相互作用として表現できることを示した[44,77,85]。その他、擬一次元有機電

荷移動錯体結晶での励起子ストリング状態の観測[29]、一次元銅酸化物における超高速巨大

非線形光学応答[69,75]、ハーフメタル強磁性体の超高速臨界緩和の検出[68]などの業績があ

る。また、ERATO協同励起プロジェクト(1997-2002)を主宰し、スピン禁制遷移によるレー

ザー冷却法によりストロンチウム原子をナノケルビン領域に急速に冷却する技術を開拓し

た[58,62]。 
 
２．微小空間における光波制御： 
常温でも電子の量子性が顕在化するナノ空間領域で光と電子系を効果的に結合させるた

めには、波長以下のスケールで光波を操作する技術が必要である。誘電体微小球の特異な光

閉じ込め効果に着眼し、単一のポリマー微小球によるレーザー発振[24]、共鳴連結構造によ

るフォトニック分子の実証[60]とレーザー発振[102]、一次元連結球導波路によるスローライ

ト発生[116]などの成果を上げた。また、鏡映対称を持たないユニットの２次元配列－人工

ナノキラル格子－が巨大旋光性を示すことを発見し[118]、その原理を解明し、光およびテ

ラヘルツ電磁波の制御[130,144]に応用した。 
 
五神真博士は光量子科学の広い分野を研究対象とし分野をリードする研究を推進すると

共に、国内外の研究者連携のプロジェクトも多数統括し、リーダーとして卓越した実績があ

る。教育面でも東京大学大学院工学系研究科において延べ修士課程38名、博士課程12名の大

学院学生を直接指導するなど豊富な実績がある。研究機関連携・部局横断型の大学院教育プ

ログラムや光量子科学研究センターを主導し、新しいプログラムを提唱するなどの教育研究

の運営面でも豊富な実績がある。 
 

 

 

 

 



 

研 究 業 績 リ ス ト 

 

                                            氏  名   五神 真 

 

１． 原著論文 （refereed） 
 
1. M. Kuwata, T. Mita, N. Nagasawa, 

A Comment on the Broadening of the Excitonic Molecule Band in CuCl, 
J. Phys. Soc. Jpn. 50 (8), 2467-2468 (1981). 

2. M. Kuwata, T. Mita, N. Nagasawa, 
Polarization Rotation Effects Associated with the Two-Photon Transition of Γ1-Excitonic 
Molecules in CuCl, 
Opt. Commun. 40 (3), 208-211 (1982). 

3. M. Kuwata, T. Mita, N. Nagasawa, 
Renormalization of Polaritons due to the Formation of Excitonic Molecules in CuCl; An 
Experimental Aspect, 
Solid State Commun. 40 (10), 911-914 (1982). 

4. M. Kuwata, N. Nagasawa, 
Self-Induced Polarization Rotation Effects of an Elliptically Polarized Beam in CuCl, 
J. Phys. Soc. Jpn. 51 (8), 2591-2596 (1982).  

5. M. Kuwata, N. Nagasawa, 
A New Experimental Aspect of Exciton Polaritons in Spatially Dispersive Region of CuCl, 
Solid State Commun. 45 (11), 937-940 (1983). 

6. M. Kuwata, N. Nagasawa, 
Renormalization effects of Exciton Polaritons in CuCl by Non-Linear Ellipsometry,  
J. Lumin. 31-32 (part2), 64-866 (1984). 

7. M. Kuwata, N. Nagasawa, 
Two-Photon Polarization Spectroscopy in the Spatially Dispersive Region of Exciton 
Polaritons in CuCl, 
J. Lumin. 31-32 (part2), 867-869 (1984). 

8. M. Kuwata, 
Two-Photon Polarization Spectroscopy in CuCl, 
J. Phys. Soc. Jpn. 53 (12), 4456-4470 (1984). 

9. M. Kuwata, T. Itagaki, N. Nagasawa, 
Non-Linear Ellipsometer for the Measurement of Coherent and Incoherent Polarization 
Change in Optically Non-Linear Medium, 
Jpn. J. Appl. Phys. 25 (9), 1382-1387 (1986). 

10. M. Kuwata, N. Nagasawa, 
A Comment on Non-Linear Depolarization Effects under the Giant Two-Photon Excitation 
of Excitonic Molecules in CuCl, 
J. Phys. Soc. Jpn. 56 (1), 39-42 (1987). 

11. M. Kuwata, 
Optical Nonlinearities in the Exction Resonant Region studied by Polarization 
Spectroscopy, 
J. Lumin. 38 (1-6), 247-249 (1987). 

12. M. Kuwata, Y. Ueno, N. Nagasawa, 
Resonant Raman Scattering in red-HgI2 by Polarization Modulation Spectroscopy with 
Piezo-Birefringent Modulator, 
J. Lumin. 40-41, 613-614 (1988). 

13. M. Ueda, M. Kuwata, N. Nagasawa, T. Urakami, Y. Takiguchi, Y. Tsuchiya, 
Picosecond Time-Resolved Photoelectric correlation Measurement with a 
Photon-Counting Streak Camera,  
Opt. Commun. 65 (5), 315-318 (1988). 



14. M. Kuwata, T. Kuga, H. Akiyama, T. Hirano, M. Matsuoka, 
Pulsed Propagation of Polariton Luminescence, 
Phys. Rev. Lett. 61 (10), 1226-1228 (1988). 

15. H. Akiyama, M. Kuwata, T. Kuga, M. Matsuoka, 
Biexciton lifetime in CuCl observed with weak picosecond pulse excitation, 
Phys. Rev. B. 39 (17), 12973-12976 (1989). 

16. N. Nagasawa, M. Kuwata, E. Hanamura, T. Itoh, A. Mysyrowicz, 
Giant optical nonlinearity due to biexcitons in CuCl,  
Appl. Phys. Lett. 55 (19), 1999-2001 (1989). 

17. E. Hanamura, M. Kuwata-Gonokami, H. Ezaki, 
Mesoscopic Enhancement of Third-order-Optical Susceptibility due to Excitons in 
Semiconductor Microcrystallites, 
Solid State Commun. 73 (8), 551-555 (1990). 

18. M. Kuwata-Gonokami, R. Shimano, J. Iwamatsu, H. Akiyama, T. Kuga, M. Matsuoka, 
Optical Nonlinearity and Dynamics of an Exciton-Biexciton System in CuCl in the Weak 
Excitation Regime,  
Phys. Stat. Sol. (b) 159 (1), 347-351 (1990). 

19. A. A. Yamaguchi, T. Saiki, T. Tada, T. Ninomiya, K. Misawa, T. Kobayashi, M. 
Kuwata-Gonokami, T. Yao,  
Transport properties of Photoexcited Carriers in a Fibonacci Superlattice, 
Solid State Commun. 75 (12), 955-961 (1990). 

20. H. Akiyama, T. Kuga, M. Matsuoka, M. Kuwata-Gonokami, 
Radiative decay and phonon scattering of biexcitons in CuCl, 
Phys. Rev. B. 42 (9), 5621-5625 (1990). 

21. H. Akiyama, M. Kuwata-Gonokami, T. Kuga, K. Kurihara, M. Matsuoka, 
Temperature Dependence of Polariton Luminescence in CuCl, 
J. Lumin. 48-49 (part1) 133-137 (1991). 

22. K. Ema, M. Kuwata-Gonokami, F. Shimizu, 
All-Optical sub-T bits/s Serial-to-Parallel Conversion using Excitonic Giant Nonlinearity, 
Appl. Phys. Lett. 59 (22), 2799-2801 (1991). 

23. T. Saiki, K. Takeuchi, M. Kuwata-Gonokami, T. Mitsuyu, K. Ohkawa, 
Giant nonlinear phase shift at exciton resonance in ZnSe,  
Appl. Phys. Lett. 60 (2), 192-194 (1992). 

24. M. Kuwata-Gonokami, K. Takeda, H. Yasuda, K. Ema, 
Laser Emission from Dye-Doped Polystyrene Microsphere, 
Jpn. J. Appl. Phys. 31 (2A part2), L99-L101 (1992). 

25. M. Kuwata-Gonokami, K. Ema, K. Takeda, 
Lasing and Intermode Correlation of Whispering Gallery Mode in Dye-Doped Polystyrene 
Microsphere, 
Mol. Cryst. Liq. Cryst. 216, 21-25 (1992). 

26. A. Shimizu, M. Kuwata-Gonokami, H. Sakaki, 
Enhanced second-order optical nonlinearity using inter- and intra-band transitions in 
low-dimensional semiconductors,  
Appl. Phys. Lett. 61 (4), 399-401 (1992). 

27. T. Saiki, K. Takeuchi, M. Kuwata-Gonokami, T. Mitsuyu, K. Ohkawa, 
Giant excitonic optical nonlinearity in ZnSe grown by molecular beam epitaxy,  
J. Cryst. Growth, 117 (1-4), 802-805 (1992). 

28. H. Ezaki, T. Tokihiro, M. Kuwata-Gonokami, R. Shimano, K. Ema, E. Hanamura, 
Excitonic n-String in Linear Chains, 
Solid State Commun. 88 (3), 211-216 (1993). 

29. M. Kuwata-Gonokami, N. Peyghambarian, K. Meissner, B. Fluegel, Y. Sato, K. Ema, R. 
Shimano, S. Mazumdar, F. Guo, T. Tokihiro, H. Ezaki, E. Hanamura, 
Exciton strings in an organic charge-transfer crystal., Nature 367, 47-48 (1994). 

30. R. Shimano, M. Kuwata-Gonokami, 
Observation of Autler-Townes Splitting of Biexcitons in CuCl, 



Phys. Rev. Lett. 72 (4), 530-533 (1994). 
31. T. Saiki, M. Kuwata-Gonokami, T. Matsusue, H. Sakaki, 

Photon echo induced by two-exciton coherence in a GaAs quantum well, 
Phys. Rev. B. 49 (11), 7817-7820 (1994). 

32. T. Saiki, K. Takeuchi, K. Ema, M. Kuwata-Gonokami, K. Ohkawa, T. Mitsuyu, 
Free induction decay and quantum beat of excitons in ZnSe, 
J. Crystal Growth, 138 (1-4), 805-808 (1994). 

33. R. Shimano, S. Inouye, M. Kuwata-Gonokami, T. Nakamura, M. Yamanishi, I. Ogura, 
Efficient Phase Conjugation Wave Generation from a GaAs Single Quantum Well in a 
Microcavity, 
Jpn. J. Appl. Phys. 34 (7A part1), L817-L820 (1995). 

34. K. Ema, M. Kuwata-Gonokami, 
Solitonlike Propagation of Exciton-Polariton Pulses Supported by Biexciton Two-Photon 
Dispersion, 
Phys. Rev. Lett. 75 (2), 224-227 (1995). 

35. T. Saiki, M. Kuwata-Gonokami, K. Ohkawa, T. Mitsuyu, 
Role of Biexciton State in Excitonic Resonant Nonlinearity in Homoepitaxial ZnSe, 
Solid State Commun. 95 (10), 679-683 (1995). 

36. T. Yokozawa, Y. Matsumoto, H. Ashitaka, Y. Yokoh, M. Kuwata-Gonokami, 
Optical Kerr Shutter Operable with Two Colinearly Polarized Beams and Utilizing Optical 
Rotatory Dispersion, 
Jpn. J. Appl. Phys. 34 (7A part1), 3522-3526 (1995). 

37. U. Mohideen, R. E. Slusher, V. Mizrahi, T. Erdogan, M. Kuwata-Gonokami, P. J. Lemaire, 
J. E. Sipe, C. Martijn de Sterke, N. G. R. Broderick, 
Gap soliton propagation in optical fiber gratings, 
Opt. Lett. 20 (16), 1674-1676 (1995). 

38. M. Kuwata-Gonokami, R. H. Jordan, A. Dodabalapur, H. E. Katz, M. L. Schilling, R. E. 
Slusher, S. Ozawa, 
Polymer microdisk and microring lasers, 
Opt. Lett. 20 (20), 2093-2095 (1995). 

39. S. Mazumdar, F. Guo, K. Meissner, B. Fluegel, N. Peyghambarian, M. Kuwata-Gonokami, 
Y. Sato, K. Ema, R. Shimano, T. Tokihiro, H. Ezaki, E. Hanamura, 
A new class of collective excitations: Exciton strings, 
J. Chem. Phys. 104 (23), 9283-9291 (1996). 

40. S. Mazumdar, F. Guo, K. Meissner, B. Fluegel, N. Peyghambarian, M. Kuwata-Gonokami, 
Y. Sato, K. Ema, R. Shimano, T. Tokihiro, H. Ezaki, E. Hanamura, 
Exciton-to-biexciton transition in quasi-one-dimensional organics, 
J. Chem. Phys. 104 (23), 9292-9296 (1996). 

41. M. Ueda, T. Wakabayashi, M. Kuwata-Gonokami, 
Synchronous Collapses and Revivals of Atomic Dipole Fluctuations and Photon Fano 
Factor beyond the Standard Quantum Limit, 
Phys. Rev. Lett. 76 (12), 2045-2048 (1996). 

42. R. Shimano, S. Inouye, M. Kuwata-Gonokami, Y. Kadoya, M. Yamanishi, I. Ogura, 
Nonlinear optical responses of exciton-microcavity coupled system in weak and 
intermediate coupling regime, 
J. Lumin. 72-74, 297-299 (1997). 

43. D. J. Norris, M. Kuwata-Gonokami, W. E. Moerner, 
Excitation of a Single Molecule on the Surface of a Spherical Microcavity, 
Appl. Phys. Lett. 71 (3), 297-299 (1997). 

44. M. Kuwata-Gonokami, S. Inouye, H. Suzuura, M. Shirane, R. Shimano, T. Someya, H. 
Sakaki, 
Parametric Scattering of Cavity Polaritons, 
Phys. Rev. Lett. 79 (7), 1341-1344 (1997). 

45. G. Mohs, T. Aoki, M. Nagai, R. Shimano, M. Kuwata-Gonokami, S. Nakamura, 
Failure of the Modal Gain Model in a GaN Based Laser Diode,  



Solid State Commun. 104 (11), 643-648 (1997). 
46. M. Nagai, F. Hoshino, S. Yamamoto, R. Shimano, M. Kuwata-Gonokami, 

Spherical cavity-mode laser with self organized CuCl microspheres,  
Opt. Lett. 22 (21), 1630-1632 (1997). 

47. K. Horiuchi, K. Nakamura, S. Yamashita, M. Kuwata-Gonokami, 
Photoluminescence Characterization of High-Purity Synthesized Diamond,  
Jpn. J. Appl. Phys. 36 (3B part1), 1505-1507 (1997). 

48. T. Aoki, G. Mohs, T. Ogasawara, R. Shimano, M. Kuwata-Gonokami, A. Yamaguchi, 
Polarization dependent quantum beats of homogeneously broadened excitons,  
Optics Express 1 (12), 364-369 (1997). 

49. M. Kuwata-Gonokami, 
Exciton Strings and Exciton Mediated Carrier Transport in a Quasi-one-dimensional 
Organic Charge Transfer Crystal,  
Springer Series in Solid State Sciences, 124, 171-180 (1997). 

50. R, Shimano, M. Kuwata-Gonokami, 
Nonlinear optical processes of excitons in semiconductor microcavity structures, 
Materials Science & Engineering B 48 (1-2), 59-65 (1997). 

51. M. Kuwata-Gonokami, K. Takeda, 
Polymer whispering gallery mode lasers,  
Optical Materials 9 (1-4), 12-17 (1998). 

52. Y. Kawabe, C. Spiegelberg, A. Schülzgen, M. Nabor, B. Kippelen, E. Mash, P. Allemand, 
M. Kuwata-Gonokami, K. Takeda, N. Peyghambarian, 
Whispering-gallery-mode microring laser using a conjugated polymer, 
Appl. Phys. Lett. 72 (2), 141-143 (1998). 

53. G. Mohs, T. Aoki, R. Shimano, M. Kuwata-Gonokami, S. Nakamura, 
On the gain mechanism in GaN based laser diodes, 
Solid State Commun. 108 (2), 105-109 (1998). 

54. H. Suzuura, Y. Svirko, M. Kuwata-Gonokami, 
Four wave mixing theory in a cavity-polariton system,  
Solid State Commun., 108 (5), 289-293 (1998),  

55. M. Shirane, C. Ramkumar, Y. Svirko, H. Suzuura, S. Inouye, R. Shimano, T. Someya, H. 
Sakaki, M. Kuwata-Gonokami, 
Degenerate four-wave mixing measurements on an exciton-photon coupled system in a 
semiconductor microcavity, 
Phys. Rev. B 58 (12), 7978-7985 (1998). 

56. G. Mohs, R. Shimano, T. Kise, M. Shirane, M. Kuwata-Gonokami, K. Ohkawa, S. Dhanjal, 
Y. Svirko, N. Zheludev, 
Optical detection of crystallographic domains zinc-blende crystal,  
Appl. Phys. Lett. 73 (11), 1511-1513 (1998). 

57. Y. Svirko, M. Shirane, H. Suzuura, M. Kuwata-Gonokami, 
Four-wave mixing theory at the excitonic resonance: weakly interacting boson model, 
J. Phys. Soc. Jpn. 68 (2), 674-682 (1999). 

58. H . Katori, T. Ido, Y. Isoya, M. Kuwata-Gonokami, 
Magneto-optical trapping and cooling of strontium atoms down to the photon recoil 
temperature, 
Phys. Rev. Lett. 82, (6) 1116-1119 (1999). 

59. T. Aoki, G. Mohs, M. Kuwata-Gonokami, A. A. Yamaguchi, 
Influence of exciton-exciton interaction on quantum beats, 
Phys. Rev. Lett. 82 (15), 3108-3111 (1999). 

60. T. Mukaiyama, K. Takeda, H. Miyazaki, Y. Jimba, M. Kuwata-Gonokami, 
Tight-binding photonic molecule modes of resonant bispheres, 
Phys. Rev. Lett. 82 (23), 4623-4626 (1999). 

61. T. Matsusue, H. Akiyama, T. Saiki, C. Ramkumar, M. Shirane, R. Shimano, M. 
Kuwata-Gonokami, H. Sakaki, 
Coherent Dynamics of Excitons in an Island-Inserted GaAs/AlAs Quantum Well Structure: 



Seppression of Phase Relaxation and a Deep Quantum Beat,  
Jpn. J. Appl. Phys. 38 (5A part1), 2735-2740 (1999). 

62. H. Katori, T. Ido, M. Kuwata-Gonokami, 
Optimal design of dipole potentials for efficient loading of Sr atoms,  
J. Phys. Soc. Jpn. 68 (8), 2479-2482 (1999). 

63. M. Ono, K. Matsuda, T. Saiki, K. Nishi, T. Mukaiyama, M. Kuwata-Gonokami, 
Time-resolved emission from self-assembled single quantum dots using scanning 
near-field optical microscope,  
Jpn. J. Appl. Phys. 38 (12A part2), L1460-L1462 (1999). 

64. M. Nagai, R. Shimano, M. Kuwata-Gonokami 
Direct creation of electron-hole plasma by exciton Mott transition in CuCl, 
J. Lumin. 87-89, 192-194 (2000). 

65. T. Ogasawara, T. Kise, T. Ishikawa, M. Kuwata-Gonokami, Y. Tokura, 
Photo-destruction of charge/orbital order in layered perovskite manganite: La0.5Sr1.5MnO4, 
J. Lumin. 87-89, 639-641 (2000). 

66. M. Kuwata-Gonokami, T. Aoki, C. Ramkumar, R. Shimano, Yu. P. Svirko, 
Role of exciton-exciton interaction on resonant third-order nonlinear optical responses, 
J. Lumin. 87-89, 162-167 (2000). 

67. C. Ramkumar, T. Aoki, R. Shimano, Y. Svirko, T. Kise, T. Someya, H. Sakaki,; M. 
Kuwata-Gonokami, 
Quantitative Study of Exciton-Exciton Interaction in a GaAs Microcavity, 
J. Phys. Soc. Jpn. 69 (8), 2439-2442 (2000). 

68. T. Kise, T. Ogasawara, M. Ashida, Y. Tomioka, Y. Tokura, M. Kuwata-Gonokami, 
Ultrafast spin dynamics and critical behavior in half-metallic ferromagnet : Sr2FeMoO6 
Phys. Rev. Lett. 85 (9), 1986-1989 (2000). 

69. T. Ogasawara, M. Ashida, N. Motoyama, H. Eisaki, S. Uchida, Y. Tokura, H. Ghosh, A. 
Shukla, S. Mazumdar, M. Kuwata-Gonokami, 
Ultrafast optical nonlinearity in the quasi-one-dimensional mott insulator Sr2CuO3 
Phys. Rev. Lett. 85 (10), 2204-2207 (2000). 

70. Y. Svirko, M. Kuwata-Gonokami, 
Signatures of the excitonic memory effects in four-wave mixing processes in cavity 
polaritons,  
Phys. Rev. B 62 (11), 6912-6915 (2000). 

71. M. Nagai, M. Kuwata-Gonokami, 
Degenerate Electron-Hole Plasma Formation via Resonant Exciton Excitation in CuCl,  
Phys. Stat. Sol. (b) 221 (1), 261-267 (2000). 

72. G. Mohs, S. Dhanjal, T. Kise, M. Shirane, R. Shimano, Y. Svirko, K. Ohkawa, N. Zheludev, 
M. Kuwata-Gonokami, 
Gigantic reflectance anisotropy of the [110] face of cubic ZnSe in the excitonic part of the 
spectrum, 
J. Phys. Soc. Jpn. 69 (10), 3458-3461 (2000). 

73. T. Aoki, Y. Nishikawa. M. Kuwata-Gonokami, 
Room-temperature random telegraph noise in luminescence from macroscopic InGaN 
clusters,  
Appl. Phys. Lett. 78 (8), 1065-1067 (2001). 

74. T. Ogasawara, T. Kimura, T. Ishikawa, M. Kuwata-Gonokami, Y. Tokura, 
Dynamics of photoinduced melting of charge/orbital order in a layered manganite 
La0.5Sr1.5 MnO4,  
Phys. Rev. B 63 (11), 113105 (2001). 

75. M. Ashida, T. Ogasawara, Y. Tokura, S. Uchida, S. Mazumdar, M. Kuwata-Gonokami, 
One-dimensional cuprate as a nonlinear optical material for ultrafast all-optical switching, 
Appl. Phys. Lett. 78 (19), 2831-2833 (2001). 

76. M. Nagai, R. Shimano, and M. Kuwata-Gonokami, 
Electron-hole droplet formation in direct-gap semiconductors observed by mid-infrared 
pump-probe spectroscopy,  



Phys. Rev. Lett. 86 (25), 5795-5798 (2001). 
77. N. H. Kwong, R. Takayama, I. Rumyantsev, M. Kuwata-Gonokami, R. Binder, 

Evidence of Nonperturbative Continuum Correlations in Two-Dimensional Exciton 
Systems in Semiconductor Microcavities,  
Phys. Rev. Lett. 87 (2), 027402 (2001). 

78. N. H. Kwong, R. Takayama, I. Rumyantsev, M. Kuwata-Gonokami, R. Binder,  
Third-order exciton-correlation and nonlinear cavity-polariton effects in semiconductor 
microcavities,  
Phys. Rev. B 64, (4) 045316 (2001) 

79. T. Aoki, G. Mohs, Yu. P. Svirko, M. Kuwata-Gonokami, 
Time-integrated four-wave mixing in GaN and ZnSe:Polarization-sensitive phase shift of 
the excitonic quantum beats,  
Phys. Rev. B 64 (4), 045212 (2001). 

80. K. Kyhm, R.A. Taylor, J. F. Ryan, T. Aoki, M. Kuwata-Gonokami, B. Beaumont, P. Gibart, 
Quantum beats of Free and Bound excitons in GaN, 
Appl. Phys. Lett. 79 (8), 1097-1099 (2001). 

81. K. Kyhm, R.A. Taylor, J.F. Ryan, T. Aoki, M. Kuwata-Gonokami, B. Beaumont, P. Gibart, 
Comparison of exciton-biexciton with bound exciton-biexciton dynamics in GaN: 
Quantum beats and temperature dependence of the acoustic-phonon interaction, 
Phys. Status Solidi B 228 (2), 475-479 (2001). 

82. Ashida M, Ogasawara T, Motoyama N, Eisaki H, S. Uchida, Y. Taguchi, Y. Tokura, M. 
Kuwata-Gonokami, H. Ghosh, A. Shukla, S. Mazumdar, 
Initerband two-photon transition in Mott insulator as a new mechanism for ultrafast optical 
nonlinearity,  
Int. J. Mod. Phys. B 15 (28-30) 3628-3632 (2001). 

83. R. Shimano, M. Nagai, K. Horiuchi, M. Kuwata-Gonokami, 
Formation of a high Tc electron-hole liquid in diamond, 
Phys. Rev. Lett. 88 (5), 057404 (2002). 

84. M. W. Wu, M. Kuwata-Gonokami, 
Can D'yakonov-Perel' effect cause spin dephasing in GaAs(110), 
Solid State Comm. 121 (9-10), 509-512 (2002). 

85. R. Takayama, N. H. Kwong, I. Rumyantsev, M. Kuwata-Gonokami, R. Binder,  
T-matrix analysis of biexcitonic correlations in the nonlinear optical response of 
semiconductor quantum wells, 
European Phys. J. B. 25 (4), 445-462 (2002). 

86. M. Ashida, Y. Taguchi, Y. Tokura, R. T. Clay, S. Mazumdar, Yu. P. Svirko, M. 
Kuwata-Gonokami, 
Dimensionality dependence of optical nonlinearity and relaxation dynamics in cuprates. 
Euro Phys. Lett., 58, (3) 455-461 (2002). 

87. M. Kuwata-Gonokami, R. Shimano, A. Mysyrowicz, 
Phase-Coherent manipulation of cold biexcitonic waves, 
J. Phys. Soc. Jpn. 71 (5), 1257 (2002). 

88. K. Kyhm, R.A. Taylor, J.F. Ryan, T. Aoki, M. Kuwata-Gonokami, B. Beaumont, P. Gibart, 
Coherent exciton-biexciton dynamics in GaN,  
Phys. Rev. B. 65 (19), 193102 (2002). 

89. R. Shimano, Y. Ino, Yu. P. Svirko, M.Kuwata-Gonokami, 
Terahertz frequency hall measurement by magneto-optical Kerr spectroscopy in InAs,  
Appl. Phys. Lett. 81 (2), 199-201 (2002). 

90. M. Nagai, K. Ohkawa, M. Kuwata-Gonokami, 
Mid-infrared pump-probe reflection spectroscopy of the coupled phonon-plasmon mode in 
GaN, 
Appl. Phys. Lett. 81 (3), 484-488 (2002). 

91. M. Sakai, R. Nakahara, J. Kawase, H. Kunugita, K. Ema, M. Nagai, M. 
Kuwata-Gonokami, 
Polariton pulse propagation at exciton resonance in CuCl: Polariton beat and optical 



precursor,  
Phys. Rev. B. 66 (3), 033302 (2002). 

92. M. Nagai, M. Kuwata-Gonokami, 
Time-Resolved Reflection Spectroscopy of the Spatiotemporal Dynamics of 
Photo-Excited Carriers in Si and GaAs,  
J. Phys. Soc. Jpn. 71 (9), 2276-2279 (2002). 

93. R. Shimano, Yu. P. Svirko, A. Mysyrowicz, M. Kuwata-Gonokami, 
Efficient Two-Photon Light amplification by a Coherent Biexciton Wave, 
Phys. Rev. Lett. 89 (23), 233601 (2002). 

94. M. Nagai, M. Kuwata-Gonokami, 
Electron-hole liquid formation by exciton and biexciton resonant excitation in CuCl, 
J. Lumin. 100 (1-4), 233-242 (2002). 

95. X. Peng, F. Song, S. Jiang, N. Peyghambarian, M. Kuwata-Gonokami, 
Fiber-taper-coupled L-band Er3-doped tellurite glass microsphere laser. 
Appl. Phys. Lett. 82 (10), 1497-1499 (2003). 

96. T. Mukaiyama, H. Katori, T. Ido, Y. Li, M. Kuwata-Gonokami, 
Recoil-Limited Laser Cooling of 87Sr Atoms near the Fermi Temperature,  
Phys. Rev. Lett. 90 (11), 113002-1-4 (2003). 

97. M. Nagai, R. Shimano, K. Horiuchi, M. Kuwata-Gonokami, 
Phase diagram of the quantum degenerate electron-hole system in diamond, 
Phys. Stat. Sol. (b) 238 (3), 509-512 (2003). 

98. T. Aoki, Yu. P. Svirko, M. Kuwata-Gonokami, 
Biexcitonic effects in the time integrated four-wave mixing with picosecond pulses, 
Sol. Stat. Comm. 127 (3), 197-201 (2003). 

99. L. Jiang, M. W. Wu, M. Nagai, M. Kuwata-Gonokami, 
Formation and Decay of Electron-Hole Plasma Clusters in Direct-Gap Semiconductor 
CuCl, 
Chin. Phys. Lett. 20 (10), 1833-1835 (2003). 

100. M. Nagai, R. Shimano, K. Horiuchi, and M. Kuwata-Gonokami, 
Creation of supercooled exciton gas and transformation to electron-hole droplets in 
diamond,  
Phys. Rev. B 68 (8), 081202 (R)-1-4 (2003). 

101. X. Peng, F. Song, M. Kuwata-Gonokami, S. Jiang, and N. Peyghambarian, 
Temperature dependence of the wavelength and threshold of fiber-taper-coupled L-band 
Er3+ -doped tellurite glass microsphere laser. 
Appl. Phys. Lett. 83 (26), 5380-5382 (2003). 

102. Y. Hara, T. Mukaiyama, K. Takeda, and M. Kuwata-Gonokami, 
Photonic molecule lasing, 
Optics Letters 28 (24), 2437-2439 (2003). 

103. T. Ogasawara, M. Matsubara, Y. Tomioka, M. Kuwata-Gonokami, H. Okamoto, and Y. 
Tokura, 
Photoinduced spin dynamics in La0.6Sr0.4MnO3 observed by time-resolved 
magneto-optical Kerr spectroscopy, 
Phys. Rev. B 68 (18), 180407 (R)-1-4 (2003). 

104. E. Kojima, R.Shimano, Y. Hashimoto, S. Katsumoto, Y. Iye, and M. Kuwata-Gonokami, 
Observation of the spin-charge thermal isolation of ferromagnetic Ga0.94Mn0.06As by 
time-resolved magneto-optical measurement, 
Phys. Rev. B 68 (19), 193203-1-4 (2003). 

105. M. Kuwata-Gonokami, M. Kubouchi1, R. Shimano1, A. Mysyrowicz, 
Time-resolved Excitonic Lyman Spectroscopy of Cu2O,  
J. Phys. Soc. Jpn. 73 (4), 1065-1069 (2004). 

106. Y. Svirko and M. Kuwata-Gonokami, 
Nonlinearity of biexciton wave in CuCl, 
J. Phys.: Condens. Matter 16 (35), S3721-S3726 (2004). 

107. Y. Ino, R. Shimano, Y. Svirko, and M. Kuwata-Gonokami, 



Terahertz time domain magneto-optical ellipsometry in reflection geometry, 
Phys. Rev. B 70 (15), 155101-1-9 (2004). 

108. E. M. Vartiainen, Y. Ino, R. Shimano, M. Kuwata-Gonokami, Y. P. Svirko, K.-E. Peiponen, 
Numerical phase correction method for terahertz time-domain reflection spectroscopy, 
J. Appl. Phys. 96 (8), 4171-4175 (2004). 

109. R. Takayama, N. H. Kwong, I. Rumyantsev, M. Kuwata-Gonokami, R. Binder, 
Material and light-pulse parameter dependence of the nonlinear optical susceptibilities in 
the coherent χ(3) regime in semiconductor quantum wells, 
J. Opt. Soc. Am. B 21 (12), 2164-2174 (2004). 

110. M. Kubouchi, K. Yoshioka, R. Shimano, A. Mysyrowicz, and M. Kuwata-Gonokami, 
Study of orthoexciton-to-paraexciton conversion in Cu2O by exciton Lyman spectroscopy,  
Phys. Rev. Lett. 94 (1), 016403-1-4 (2005). 

111. M. Kuwata-Gonokami, 
Observation of ortho and para-excitons by time resolved excitonic Lyman spectroscopy, 
Solid State Commun. 134 (1-2), 127-133 (2005). 

112. J. H. Jiang, M. W. Wu, M. Nagai, M. Kuwata-Gonokami, 
Formation and decay of electron-hole droplets in diamond, 
Phys. Rev. B 71 (3), 035215-1-6 (2005). 

113. X. Peng, F. Song, M. Kuwata-Gonokami, S. Jiang. N. Peyghambarian, 
Er3+-doped tellurite glass microsphere laser: optical properties, coupling scheme, and 
lasing characteristics. 
Opt. Eng., 44, (3) 034202 (2005). 

114. T. Tayagaki, A. Mysyrowicz, and M. Kuwata-Gonokami, 
The Yellow Excitonic Series of Cu2O Revisited by Lyman Spectroscopy, 
J. Phys. Soc. Jpn. 74 (5), 1423-1426 (2005). 

115. K. Jefimovs, N. Saito, Yu. Ino, T. Vallius, P. Vahimaa, J. Turunen, R. Shimano, M. 
Kauranen, Yu. Svirko, M. Kuwata-Gonokami, 
Optical activity in chiral gold nanogratings, 
Microelectronic Engineering 78-79 (Sp.Iss.SI), 448-451 (2005). 

116. Y. Hara, T. Mukaiyama, K. Takeda, and M. Kuwata-Gonokami, 
Heavy Photon States in Photonic Chains of Resonantly Coupled Cavities with 
Supermonodispersive Microspheres,  
Phys. Rev. Lett. 94 (20), 203905-1-4 (2005). 

117. V.Lucarini, Y. Ino,3 K-E. Peiponen, M. Kuwata-Gonokami, 
Detection and correction of the misplacement error in terahertz spectroscopy by 
application of singly subtractive Kramers-Kronig relations, 
Phys. Rev. B 72 (12),125107-1-6 (2005). 

118. M. Kuwata-Gonokami, N. Saito, Y. Ino, M. Kauranen, K. Jefimovs, T. Vallius, J. Turunen, 
and Y. Svirko, 
Giant Optical Activity in Quasi-Two-Dimensional Planar Nanostructures 
Phys. Rev. Lett., 95 (22), 227401 (2005). 

119. J. Wu, S. Jiang, T. Qua, M. Kuwata-Gonokami, N. Peyghambarian, 
2 μm lasing from highly thulium doped tellurite glass microsphere. 
Appl. Phys. Lett., 87 (21), 211118-1-3 (2005). 

120. K.-E. Peiponen, E. Gornov, Y. Svirko, Y. Ino, M. Kuwata-Gonokami, and V. Lucarini, 
Testing the validity of terahertz reflection spectra by dispersion relations 
Phys. Rev. B 72 (24), 245109-1-5 (2005). 

121. Y. Ino, J. B. Heroux, T. Mukaiyama, M. Kuwata-Gonokami, 
Reflection-type pulsed terahertz imaging with a phase-retrieval algorithm. 
Appl. Phys. Lett., 88 (4), 041114 (2006). 

122. K. Yoshioka and M. Kuwata-Gonokami, 
Dark excitons in Cu2O crystals for two-photon coherence storage in semiconductors. 
Phys. Rev. B, 73 (8), 081202 (R) (2006). 

123. J. B. Héroux, Y. Ino, M. Kuwata-Gonokami, Y. Hashimoto and S. Katsumoto, 
Terahertz radiation emission from GaMnAs. 



Appl. Phys. Lett., 88 (22), 221110 (2006). 
124. K. Yoshioka and M. Kuwata-Gonokami, 

Two-photon coherent control of dark orthoexcitons in Cu2O. 
Phys. Stat. Sol (c) 3 (7), 2465 (2006). 

125. E. Gornov, K.-E. Peiponen, Y. Svirko, Y. Ino and M. Kuwata-Gonokami, 
Efficient dispersion relations for terahertz spectroscopy. 
Appl. Phys. Lett., 89 (14), 142903 (2006). 

126. T. Tayagaki, A. Mysyrowicz, and M. Kuwata-Gonokami, 
Collisions between supercooler excitons in Cu2O studied by time-resolved Lyman 
spectroscopy. 
Phys. Rev. B, 74 (24), 245127 (2006). 

127. J. B. Héroux, Y. Hashimoto, S. Katsumoto, and M. Kuwata-Gonokami, 
Magmetization-induced terahertz radiation from GaMnAs. 
Phys. Stat. Sol (c) 3 (12), 4271-4274 (2006). 

128. K. Yoshioka, T. Ideguchi, and M. Kuwata-Gonokami, 
Laser-based continuous-wave excitonic Lyman spectroscopy in Cu2O. 
Phys. Rev. B, 76 (3), 033204 (2007). 

129. K. Konishi, T. Sugimoto, B. Bai, Y. Svirko, and M. Kuwata-Gonokami 
Effect of surface plasmon resonance on the optical activity of chiral metal nanogratings. 
Optics Express, 15 (15) 9575 (2007). 

130. N. Kanda, K. Konishi, and M. Kuwata-Gonokami, 
Terahertz wave polarization rotation with double layered metal grating of complimentary 
chiral patterns,  
Optics Express, 15 (18) 11117 (2007). 

131. N. Naka, J. Omachi, and M. Kuwata-Gonokami 
Suppressed formation of electron-hole droplets in diamond under a strain field. 
Phys. Rev. B, 76 (19), 193202-193205 (2007). 

132. E. Kojima, J. B. Héroux, R. Shimano, Y. Hashimoto, S. Katsumoto, Y. Iye and M. 
Kuwata-Gonokami, Experimental investigation of polaron effects in GaMnAs by 
time-resolved and continuous wave mid-infrared spectroscopy, Phys. Rev. B, 76 (19), 
195323-1-11 (2007). 

133. N. Hosaka, M. Obata, M. Suzuki, T. Saiki, K. Takeda, M. Kuwata-Gonokami, 
Nano-sized crystallites of charge-transfer complex of 9-methylanthracene and 
1,2,4,5-tetracyanobenzene for bright and optically anisotropic fluorescent probes,  
Appl. Phys. Lett., 92 (11), 113305-1-3 (2008) 

134. K. Konishi, B. Bai, X. Meng, P. Karvinen, J. Turunen, Y. P. Svirko, and M. 
Kuwata-Gonokami, 
Observation of extraordinary optical activity in planar chiral photonic crystals, 
Optics Express, 16 (10) 7189-1-8 (2008) 

135. T. Ideguchi, K. Yoshioka, A. Mysyrowicz, and Makoto Kuwata-Gonokami, 
Coherent Quantum Control of Excitons at Ultracold and High Density in Cu2O with Phase 
Manipulated Pulses. 
Phys. Rev. Lett., 100, 233001-1-4 (2008) 

136. X. Meng, B. Bai, P. Karvinen, K. Konishi, J. Turunen, Y. Svirko, M. Kuwata-Gonokami, 
Experimental realization of all-dielectric planar chiral metamaterials with large optical 
activity in direct transmission 
Thin Solid Films, 516, 8745–8748 (2008) 

137. Y. Inada, M. Horikoshi, S. Nakajima, M. Kuwata-Gonokami, M. Ueda, and Takashi 
Mukaiyama, 
Collisional Properties of p-Wave Feshbach Molecules. 
Phys. Rev. Lett., 101, 100401-1-4 (2008) 

138. N. Naka, T. Kitamura, J. Omachi, and M. Kuwata-Gonokami, 
Low-temperature excitons produced by two-photon excitation in high-purity diamond 
crystals, 
Phys. Stat. Sol. (b), 245, 2676-2679 (2008) 



139. Y. Inada, M. Horikoshi, S. Nakajima, M. Kuwata-Gonokami, M. Ueda, T. Mukaiyama,  
Critical Temperature and Condensate Fraction of a Fermion Pair Condensate, 
Phys. Rev. Lett., 101, 180406-1-4 (2008) 

140. Y. M. Zhu, T. Unuma, K. Shibata, K. Hirakawa, Y. Ino, and M. Kuwata-Gonokami, 
Power dissipation spectra and terahertz GaAs under high electric fields. 
Appl. Phys. Lett., 93, 232102-1-3 (2008) 

141. B. Bai, K. Konishi, X. Meng, P. Karvinen, A. Lehmuskero, M. Kuwata-Gonokami, Y. 
Svirko, and J. Turunen. 
Mechanism of the large polarization rotation effect in the all-dielectric artificially chiral 
nanogratings. 
Optics Express, 17, 2 P688-696 (2009) 

142. J. Omachi, N. Naka, K. Yoshioka, and M. Kuwata-Gonokami, 
Formation control of electron-hole droplets in diamond by a weak pulse injection, 
J. Phys. C, 148, 012051-1-3 (2009) 

143. N. Naka, J. Omachi, H. Sumiya, K. Tamasaku, T. Ishikawa, M. Kuwata-Gonokami, 
Density-dependent exciton kinetics in synthetic diamond crystals 
Phys. Rev. B, 80, 035201-1-7(2009) 

144. N. Kanda, K. Konishi, M. Kuwata-Gonokami, 
Light-induced Terahertz optical activity, 
Optics Letters, 34, 3000 (2009)  

 

２．総説・解説 

 
1. 桑田真, 長沢信方 

励起子ポラリトン〜その新しい実験的側面.,  
固体物理, 1985 (Vol. 20, No.11), 876-882. 

2. 桑田真 
非線形偏光分光法の固体励起子分光への応用., 
日本物理学会誌, 1989 (Vol. 43, No.12), 938-944. 

3. 江馬一弘, 竹内健, 五神真, 清水富士夫 
波形整形を利用した超高速光波形測定法とその応用. 
東京大学工学部総合試験所年報, 1991 (Vol. 50), 79-85 

4. 五神真, 竹田研爾 
ポリマー微小球レーザーの開発.,  
化学, 1992 (Vol. 47, No.3), 156-161 

5. 竹田研爾, 五神真 
ポリマー微小球 
レーザー化学と工業., 1992 (Vol. 45, No.6), 84-87 

6. 五神真, 竹田研爾 
色素ドープポリマー微小球によるレーザー発振.,  
高分子, 1992 (Vol. 41, No.3), 210 

7. 五神真, 竹田研爾 
ポリマー微小球による光閉じ込めとレーザー発振 -ちびまるレーザー-, 
固体物理, 1992 (Vol. 27, No.2) , 53-57 

8. 五神真, 竹田研爾 
色素ドープポリマー微小球によるレーザー発振.,  
日本写真学会誌, 1992 (Vol. 55, No.2), 98-103 

9. 江馬一弘, 小笠原剛, 五神真, 清水富士夫 
光非線形を利用した超高速光波形測定法の開発, 
東京大学工学部総合試験所年報, 1992 (Vol. 51), 103-109 

10. 五神真, 竹田研爾 



ポリマー微小球による Whispering Gallery Mode レーザー, 
光技術コンタクト, 1992 (Vol. 30, No.7), 381-388 

11. 斎木敏治, 五神真 
ZnSe 励起子系の共鳴非線形光学応答.,  
日本物理学会誌, 1993 (Vol. 48, No.2) 95-98 

12. 五神真, 竹田研爾 
微小球レーザー.,  
オプトロニクス, 1993 (Vol. 12, No.4), 63-67 

13. 五神真 
1-2 量子光学・非線形光学.,  
光学, 1993 (Vol. 23, No.4), 232-233 

14. 五神真 
量子エレクトロニクス.,  
レーザー研究, 1994 (Vol. 22, No.5) 357-358 

15. 斎木敏治, 五神真 
凝縮系光物性への応用 (特集ナノ・フォトニクスの夜明け-近接場光学が与える各

分野へのインパクト-） 
オプトロニクス, 1994 (Vol. 13, No.12) 125-129 

16. 五神真 
ウィスパーリングギャラリーモードレーザー.,  
信学技報, 1994 (No.6) 31-36 

17. 五神真 
輻射場と物質系の相互量子制御.,  
光学, 1995 (Vol. 24, No.9), 526-532 

18. 五神真 
Whispering Gallery Mode によるポリマーマイクロフォトニクス.,  
高分子, 1996 (Vol. 45, No.2), 101 

19. 五神真 
微小球による輻射場の量子制御.,  
応用物理, 1996 (Vol.23, No.4), 950-954  

20. 五神真 
原子を光で冷やす-レーザー光が拓く極低温の世界.,  
イリューム, 1999-12 (Vol.11, No.2), 4-21 

21. 五神真 
フェルミオン原子超冷却競争がスタート.,  
パリティ, 2000-02 （第 15 巻第 2 号）, 33-36 

22. 永井正也, 五神真 
励起子モット転移による低温高密度電子正孔系の生成.,  

固体物理, 2000, (Vol. 35, No.10) 9-16 
23. 芦田昌明, 五神真 

低次元銅酸化物の超高速非線形光学応答-高温超伝導材料の関連物質による光スイ

ッチの可能性 
日本物理学会誌, 2002, 57, 337-341 

24. 五神真, 成田善廣 
微小球によるメゾオプティックス-ナノフォトニクスへの可能性 

応用物理, 2002, 71, 671-677. 
25. 五神真 

「光で創る固体の巨視的量子現象」 
数理科学, 2004, Oct., No.496, 40-49 



26. 五神真 
「加速する光科学の先端研究」 
科学, 岩波書店, 76 (10), P1004-1010, (Oct., 2006) 

27. 小西邦昭、五神真 
ナノ格子による巨大旋光性 
応用物理、2009, June, 78 号 531-535 

 

 

３．著書  

1. 五神 真（共編、共著） 
「光と物質の相互作用」,  
量子工学ハンドブック, 朝倉書店, 1999-09 

2. 五神真 
光で創るマクロな量子現象 
「ボーズ-アインシュタイン凝縮から高温超伝導へ」 
日本物理学会編, 日本評論社, 2003, 171-205 

3. M. Kuwata-Gonokami, 
“Dynamics of cold excitons and electron-hole ensembles in direct-gap semiconductors 
studied by mid-infrared pump and probe spectroscopy”, in “Problems of Condensed 
Matter Physics” Edited by Alexei L. Ivanov and Sergei G. Tikhodeev, Oxford Univ 
Press, P135-162, 2006 

4. M. Kuwata-Gonokami, “Optical Manipulation of Excitonic Particles into a quantum 
degenerate regime”, Quantum Coherence in Solid State Systems, International School of 
Physics “Enrico Fermi”, Course CLXXI, Vol.171, IOS press, Amsterdam P343-373 (Sep., 
2009) 

 


