
R eferences

л

1. E. Segrè, From Falling Bodies to Radio Waves - Classical Physicists and Their 
Discoveries (Freeman, New York, 1984)

2. E. Segrè, From X-Rays to Quarks - Modern Physicists and Their Discoveries 
(W. H. Freeman and Company, San Francisco, 1980)

3. G.L. Verschnür, Hidden Attraction, The Mystery and History of Magnetism 
(Oxford University Press, Oxford, 1993)

4. J.D. Livingston, Driving Force, The Natural Magic of Magnets (Harvard Uni­
versity Press, Cambridge, Massachusetts, 1996)

5. H. Sakai, K. Yonezawa, Proc. Jpn. Acad. 78, 1 (2002)
6. F. Pockels, Meterol. Zeitschr. 15, 41 (1898)
7. F. Pockels, Meterol. Zeitschr. 18, 40 (1898)
8. A. Cox, US Geol. Surv. Bull. 1083-E, 131 (1961)
9. For an historical account of magnetism in China see: Song Desheng and Li 

Guodong, History of Electronmagnetism: Observation and Utilization of Elec­
trical and Magnetic Phenomena, Popular Press Publishers, Guang Xi, China 
(1987) (in Chinese).

10. Http://www.computersmiths.com/chineseinvention/compass.htm
11. For an account of Faraday’s work see for example the book by John 

Tyndall, Faraday as a Discoverer, which can be found on the web at 
http://www.bibliomania.com/bibliomania-static/index.html

12. J.P. Blewett, Nucl. Instrum. Methods A 266, 1 (1988)
13. The credit for the discovery of the electron is typically given to J.J. 

Thomson who received the Nobel Prize for it. However, the same results 
were obtained independently by Emil Wiechert at about the same time. 
Wiechert’s many contributions to physics and geophysics are discussed at: 
h ttp:/ /verplant.org/history-geophysics/Wiechert.htm and
http  : /  /  www. uni-geophys. gwdg. de/  eifel/ Seismo _ HTM L /  wiechert. htm

14. P. Weiss, J. de Physique 6, 661 (1907)
15. В. Friedrich, D. Herschbach, Phys. Today D ecem ber, 53 (2003)
16. W. Pauli, Z. Phys. 31, 765 (1925)
17. For an account of the events before 1925 leading to the discovery of the spin see 

Chap. 5 in [22] and Chap. 9 in Uncertainty: The Life and Science of Werner 
Heisenberg by David C. Cassidy (Freeman, New York, 1991).

18. G.E. Uhlenbeck, S. Goudsmit, Naturwiss 13, 953 (1925)

Http://www.computersmiths.com/chineseinvention/compass.htm
http://www.bibliomania.com/bibliomania-static/index.html
http://verplant.org/history-geophysics/Wiechert.htm


778 References

19. G.E. Uhlenbeck, S. Goudsmit, Nature 117, 264 (1926)
20. Http://dbhs.wvusd.kl2.ca.us/Chem-History/Uhlenbeck-Goudsmit-spin : : ~.jL 

also see the wonderful personal account by Goudsmit:
ht t p : / / www. lor entz. leidenuni v . nl /  history /  spin/goudsm it. ht ml

21. L.H. Thomas, Nature 117, 514 (1926)
22. C.P. Enz, No Time to be Brief. A Scientific Biography of Wolfgang Paiùi Cl*- 

ford University Press, Oxford, 2002)
23. P.A.M. Dirac, Proc. R. Soc. A 117, 610 (1928)
24. P.A.M. Dirac, Proc. R. Soc. A 118, 351 (1928)
25. W. Heisenberg, Z. Phys. 49, 619 (1928)
26. L. Néel, Ann. de Phys. 18, 5 (1932)
27. N.F. Mott, Proc. Phys. Soc. (London) 47, 571 (1935)
28. J.C. Slater, Phys. Rev. 49, 537 (1936)
29. J.C. Slater, Phys. Rev. 49, 931 (1936)
30. E.C. Stoner, Proc. Roy. Soc. (London) A 154, 656 (1936)
31. E.C. Stoner, Proc. Roy. Soc. (London) A 165, 372 (1938)
32. J.F. Herbst, Rev. Mod. Phys. 63, 819 (1991)
33. E. du Trémolet. de Lacheisserie, D. Gignoux, M. Schlenker, Editors, fap- 

netism: I. Fundamentals (Springer, Berlin Heidelberg New York, 2005
34. J.J. Croat, J.F. Herbst, R.W. Lee, F.E. Pinkerton, J. Appi. Phys. 55 3! 71

(1984)
35. M. Sagawa, S. Fujimura, H. Yamamoto, Y. Matsuura, K. Hiraga, IEEE - гыш 

Magn. 20, 1584 (1984)
36. C.W. Ceilings, K.E. Yeager, Phys. Today D ecem ber, 45 (2004)
37. E.F. Kneller, R. Hawig, IEEE Trans. Magn. 27, 3588 (1991)
38. R. Skomski, J.M.D. Coey, Phys. Rev. В 48, 15812 (1993)
39. S.D. Bader, Rev. Mod. Phys. 78, 1 (2006)
40. R.C. O’Handley, Modern Magnetic Materials: Principles and Applica:-. : '  - • b  

ley, New York, 2000)
41. F. Jorgensen, The Complete Handbook of Magnetic Recording (TAB 

Mc-Graw Hill, New York, 1995)
42. S.X. Wang, A.M. Taratorin, Magnetic Information Storage Technolo:. - a n ­

emie, New York, 1999)
43. H ttp://history.acusd.edu/gen/recording/tape.htm l
44. J.B. Kortright, D.D. Awschalom, J. Stöhr, S.D. Bader, Y.U. Idzerdi SSJS 

Parkin, I.K. Schuller, H.C. Siegmann, J. Magn. Magn. Mater. 207. 7
45. See the special issue Magnetism beyond 2000 of J. Magn. Magn. M a:-' 2Ш  

(1999), edited by A.J. Freeman and S.D. Bader
46. D.D. Awschalom, R.A. Buhrman, J.M. Daughton, S. von Molnár. M k ř j r f l J  

Roukes, Editors, Spin Electronics (Kluwer, Dordrecht, 2003)
47. A.L. Schawlow, C.H. Townes, Phys. Rev. 112, 1940 (1958)
48. W.C. Röntgen, Uber eine neue Art von Strahlen: Vorläufige Mitteilung. Srziam 

Physik. Med. Ges. 137, 132 (1895)
49. G.E. Bacon, Neutron Diffraction (Clarendon, Oxford, 1975)
50. G.L. Squires, Introduction to the Theory of Thermal Neutron Scatten^ : Т ш и

bridge University Press, Cambridge, 1978)
51. E. Balcar, S. Lovesey, Theory of Magnetic Neutron and Photon . 1Щ 

(Clarendon, Oxford, 1989)

Http://dbhs.wvusd.kl2.ca.us/Chem-History/Uhlenbeck-Goudsmit-spin
Http://history.acusd.edu/gen/recording/tape.html


References 779

52. M.R. Fitzsimmons, S.D. Bader, J .A. Borchers, G.R Felcher, J.K. Furdyna, 
A. Hoffmann, J.B. Kortright, I.K. Schuller, T.C. Schulthess, S.K. Sinha, M.F. 
Toney, D. Weller, S. Wolf, J. Magn. Magn. Mater. 271, 103 (2004)

53. E. Y. Zhu, Modem Techniques for Characterizing Magnetic Materials (Kluwer, 
Dordrecht, 2005)

54. A. Hubert, R. Schaefer, Magnetic Domains (Springer, Berlin Heidelberg New 
York, 1998)

55. Z.Q. Qiu, S.D. Bader, Rev. Sei. Instrum. 71, 1243 (2000)
56. B. Hillebrands, К. Ounadjela, Editors, Spin Dynamics in Confined Magnetic 

Structures I  (Springer, Berlin Heidelberg New York, 2002)
57. B. Hillebrands, К. Ounadjela, Editors, Spin Dynamics in Confined Magnetic 

* Structures II  (Springer, Berlin Heidelberg New York, 2003)
58. E.K. Zavoisky, Fiz. Zh. 9, 211, 245 (1945)
59. H. Frauenfelder, R. Bobone, E. von Goeler, N. Levine, H.R. Lewis, R.N. Pea­

cock, A. Rossi, G. de Pasquali, Phys. Rev. 106, 386 (1957)
60. T.D. Lee, C.N. Yang, Phys. Rev. 104, 254 (1956)
61. G. Busch, M. Campagna, P. Gotti, H.C. Siegmann, Phys. Rev. Lett. 22, 597 

(1969)
62. U. Baenninger, G. Busch, M. Campagna, H.C. Siegmann, Phys. Rev. Lett. 25, 

585 (1970)
63. S.F. Alvarado, W. Eib, F. Meier, D.T. Pierce, K. Sattler, H.C. Siegmann, J.P. 

Remeika, Phys. Rev. Lett. 34, 319 (1975)
64. N.F. Mott, Metal-Insulator Transitions (Taylor and Francis, London, 1974)
65. J. Braun. M. Donath, Europhys. Lett. 59, 592 (2002)
66. D. Pappas, K.P. Kaemper, B. Miller, H. Hopster, D. Fowler, C. Brundle, 

A. Luntz, Z.X. Shen, Phys. Rev. Lett. 66, 504 (1991)
67. K. Koike, K. Hayakawa, Jpn. J. Appi. Phys. 23, L187 (1984)
68. J. Unguris, G. Hembree, R.J. Celotta, D.T. Pierce, J. Microscopy 139, RP1

(1985)
69. J. Unguris, R.J. Celotta, D.T. Pierce, Phys. Rev. Lett. 67, 140 (1991)
70. P.M. Tedrow, R. Meservey, Phys. Rev. Lett. 26, 192 (1971)
71. P.W. Anderson, Phil. Mag. 24, 203 (1971)
72. E.L. Garwin, D.T. Pierce, H.C. Siegmann, Helv. Phys. Acta 47, 29 (1974)
73. D. T. Pierce, F. Meier, H. C. Siegmann, US Pat. 3,968,376 (1976)
74. R.J. Phaneuf, A.K. Schmid, Phys. Today 3, 50 (2003)
75. C. Prescott, et al., Phys. Today 9, 17 (1978)
76. C. Prescott, et al., Phys. Lett. В 84, 524 (1979)
77. T. Maruyama, D.A. Lu, A. Brachmann, J.E. Clendenin, E.L. Garwin, S. Har­

vey, J. Jiang, R.E. Kirby, R. Prepost, C.Y. Prescott, Appi. Phys. Lett. 85, 254 
(2004)

78. D.D. Awschalom, D.L. M. Samarth, Editors, Semiconductor Spintronics and 
Quantum Computation (Springer, Berlin Heidelberg New York, 2002)

79. M.N. Baibich, J.M. Broto, A. Fert, F.N.V. Dau, F. Petroff, P. Eitenne, 
G. Creuzet, A. Friederich, J. Chazelas, Phys. Rev. Lett. 61, 2472 (1988)

80. G. Binasch, P. Grünberg, F. Saurenbach, W. Zinn, Phys. Rev. В 39, 4828 
(1989)

81. P. Grünberg, US patent number 4,949,039, Magnetic field sensor with fer­
romagnetic thin layers having magnetically antiparallel polarized components, 
filed June 14, 1989.



780 References

82. S.S.P. Parkin, N. More, K.P. Roche, Phys. Rev. Lett. 64, 2304 (1990)
83. S.S.P. Parkin, R. Bhadra, K.P. Roche, Phys. Rev. Lett. 66, 2152 (1991)
84. J.C. Slonczewski, J. Magn. Magn. Mater. 159, L1 (1996)
85. L. Berger, Phys. Rev. B 54, 9353 (1996)
86. A. Scholl, L. Baumgarten, R. Jacquemin, W. Eberhardt, Phys. Rev. Lett. 79 

5146 (1997)
87. M. Aeschlimann, M. Bauer, S. Pawlik, W. Weber, R. Bürgermeister, D. Obe:- 

H.C. Siegmann, Phys. Rev. Lett. 79, 5158 (1997)
88. A. Rogalev, F. Wilhelm, N. Jaouen, J. Goulon, J. P. Kapler, in Magnetisrr, - 

Synchrotron Radiation Approach, ed. by E. Beaurepaire, H. Bulou, F. Scheurŕľ 
and J.-P. Kappler (Springer Lecture Notes in Physics, Vol. 697, Berlin Heide - 
berg New York, 2006), p. 71

89. J.L. Erskine, E.A. Stern, Phys. Rev. В 12, 5016 (1975)
90. F. de Bergevin, M. Brunei, Phys. Lett. A 39, 141 (1972)
91. K. Namikawa, M. Ando, T. Nakajima, H. Kawata, J. Phys. Soc. Jpn 54. 4 л-'-

(1985)
92. D. Gibbs, D. Harshman, E. Isaacs, D.B. McWhan, D. Mills, C. Vettier, Phys 

Rev. Lett. 61, 1241 (1988)
93. B.T. Thole, G. van der Laan, G.A. Sawatzky, Phys. Rev. Lett. 55, 2086 i 1 - ' '
94. G. van der Laan, B.T. Thole, G.A. Sawatzky, J.B. Goedkoop, J.C. Fuggle. J . 

Esteva, R. Karnatak, J.P. Remeika, H.A. Dabkowska, Phys. Rev. В 34. - ' J
(1986)

95. G. Schütz, W. Wagner, W. Wilhelm, P. Kienle, R. Zeller, R. Frahm, G. M a z ­
lík, Phys. Rev. Lett. 58, 737 (1987)

96. C.T. Chen, Y.U. Idzerda, H.J. Lin, N.V. Smith, G. Meigs, E. Chaban. G H 
Ho, E. Pellegrin, F. Sette, Phys. Rev. Lett. 75, 152 (1995)

97. The spectrum was kindly provided by Christine Giorgetti. Similar spectra ^  
be found in J.P. Rueff et al. Phys. Rev. В 58, 12271 (1998).

98. C.T. Chen, F. Sette, Y. Ma, S. Modesti, Phys. Rev. В 42, 7262 (1990)
99. C.C. Kao, J.B. Hastings, E.D. Johnson, D.P. Siddons, G.C. Smith, G.A. P ' -. 

Phys. Rev. Lett. 65, 373 (1990)
100. B.T. Thole, P. Carra, F. Sette, G. van der Laan, Phys. Rev. Lett. 68. 1-- 

(1992)
101. P. Carra, B.T. Thole, M. Altarelli, X. Wang, Phys. Rev. Lett. 70, 694 T -
102. J. Stöhr, H. König, Phys. Rev. Lett. 75, 3748 (1995)
103. J. Stöhr, Y. Wu, B.D. Hermsmeier, M.G. Samant, G.R. Harp, S. KorariObi.

D. Dunham, B.P. Tonner, Science 259, 658 (1993)
104. C.M. Schneider, K. Holldack, M. Kinzler, M. Grunze, H.P. Oepen, F. Schaira, 

H. Petersen, K. Meinel, J. Kirschner, Appi. Phys. Lett. 63, 2432 (1993
105. J. Stöhr, A. Scholl, T .J. Regan, S. Anders, J. Lüning, M.R. Scheinfein H 1-  

Padmore, R.L. White, Phys. Rev. Lett. 83, 1862 (1999)
106. A. Scholl, J. Stöhr, J. Lüning, J.W. Seo, J. Fompeyrine, H. Siegwar* P 

Locquet, F. Nolting, S. Anders, E.E. Fullerton, M.R. Scheinfein, H.A. Pac~ 
Science 287, 1014 (2000)

107. F. Nolting, A. Scholl, J. Stöhr, J.W. Seo, J. Fompeyrine, H. Siegwart : 
Locquet, S. Anders, J. Lüning, E.E. Fullerton, M.F. Toney, M.R. Scheiri^-iL. 
H.A. Padmore, Nature 405, 767 (2000)

108. D. Spanke, V. Solinus, D. Knabben, F.U. Hillebrecht, F. Ciccacci, L. -*-r - 
ratti, M. Marsi, Phys. Rev. В 58, 5201 (1998)



References 781

109. D. Attwood, Soft X-Rays and Extreme Ultraviolet Radiation: Principles and 
Applications (Cambridge University Press, Cambridge, 2000)

110. G. E. Moore, Cramming more components onto integrated circuits, 
Electronics, Voi. 38, Number 8, April 19, 1965. See: 
ftp://download.intel.com/research/silicon/moorespaper.pdf

111. Http://researchweb.watson.ibm.com/about/past_history.shtml
112. G.A. Prinz, Science 282, 1660 (1998)
113. C. Albert, L. Ferrari, J. Fröhlich, В. Schiein, cond-mat/0504674 v i 26 April 

2005
114. S.A. Wolf, D.D. Awschalom, R.A. Buhrman, J.M. Daughton, S. von Molnár, 

M.L. Roukes, A.Y. Chtchelkanova, D.M. Treger, Science 294, 1488 (2001)
115. I. Žutie, J. Fabian, S.D. Sarma, Rev. Mod. Phys. 76, 323 (2004)
116. S. D atta, B. Das, Appi. Phys. Lett. 56, 665 (1990)
117. D.D. Awschalom, M.E. F latt, N. Samarth, Scientific American June 2002 issue.
118. R.P. Feynman, R.B. Leighton, M. Sands, The Feynman Lectures on Physics, 

Voi. II  (Addison-Wesley, Reading, 1964)
119. S.W.V. Sciver, K.R. Marken, Phys. Today A u g u st, 37 (2002)
120. E.H. Lieb, M. Loss, J.P. Solovej, Phys. Rev. Lett. 75, 985 (1995)
121. N. Garcia, H. Rohrer, LG. Saveliev, Y.W. Zhao, Phys. Rev. Lett. 85, 3053

( 2000)
122. M. Tsoi, V. Tsoi, J. Bass, A.G.M. Jansen, P. Wyder, Phys. Rev. Lett. 89, 

246803 (2002)
123. P. Bruno, in Magnetismus von Festkörpern und Grenzflächen (KFA Jülich, 

Jülich, 1993), p. 24.1
124. A. Aharoni, Introduction to the Theory of Ferromagnetism (Oxford University 

Press, Oxford, 2000)
125. E.E. Fullerton, D.T. Margulies, M.E. Schabes, M. Carey, B. Gurney, A. Moser, 

M. Best, G. Zeltzer, K. Rubin, H. Rosen, M. Dorner, Appi. Phys. Lett. 77, 
3806 (2000)

126. J.J. Sakurai, Modern Quantum Mechanics, Revised Edition (Addison-Wesley, 
Reading, M, 1994)

127. I.M.L. Billas, A. Chätelain, W.A. de Heer, Science 265, 1684 (1994)
128. S.E. Apsel, J.W. Emmert, J. Deng, L.A. Bloomfield, Phys. Rev. Lett. 76, 1441 

(1996)
129. P.H. Jensen, K.H. Bennemann, Z. Phys. D 29, 67 (1991)
130. T.E. Phipps, J.B. Taylor, Phys. Rev. 29, 309 (1927)
131. J. Kessler, Polarized Electrons (Springer, Berlin Heidelberg New York, 1976)
132. N.F. Mott, Proc. Roy. Soc. 124, 440 (1929)
133. H.A. Tolhoek, Rev. Mod. Phys. 28, 277 (1956)
134. N.F. Mott, H.S.W. Massey, The Theory of Atomic Collisions (Clarendon, Ox­

ford, 1949)
135. H. Schönhense, H.C. Siegmann, Ann. Phys. (Leipzig) 2, 465 (1993)
136. S. van Dijken, X. Jiang, S.S.P. Parkin, Appi. Phys. Lett. 83, 951 (2003)
137. D. Rugar, R. Budakian, H.J. Mamin, B.W. Chui, Nature 430, 329 (2004)
138. C. Kittel, Phys. Rev. В 73, 155 (1948)
139. F. Bloch, Phys. Rev. 70, 460 (1946)
140. A. Abragam, B. Bleaney, Electron Paramagnetic Resonance of Transition Ions 

(Clarendon, Oxford, 1970)
141. F. Bloch, Z. Phys. 61, 206 (1930)

ftp://download.intel.com/research/silicon/moorespaper.pdf
Http://researchweb.watson.ibm.com/about/past_history.shtml


782 References

142. C. Kittel, Phys. Rev. 76, 743 (1949)
143. J. Felzi, R. Meckenstock, D. Spoddig, F. Schreiber, J. Pflaum, Z. Frait 

Phys.: Condens. M atter 15, S451 (2003)
144. U. Ebels, L.D. Buda, К. Ounadjela, P.E. Wigen, in Spin Dynamics in Confr -: 

Magnetic Structures, ed. by В. Hillebrands, К. Ounadjela (Springer, Вепл 
Heidelberg New York, 2002), p. 167

145. W. Heisenberg, Z. Phys. 43, 172 (1927)
146. P. Busch, Found, of Phys. 20, 1 (1990)
147. A. Messiah, Quantum Mechanics (Wiley, New York, 1958)
148. L.D. Landau, E.M. Lifshitz, The Classical Theory of Fields (Butterw oni- 

Heinemann, Oxford, 2002)
149. J.D. Jackson, Classical Electrodynamics' (fN'úey, New York, 1999)
150. E.L Rashba, Sov. Phys. Solid State 2, 1224 (1960)
151. Y.A. Bychkov, E.L Rashba, J. Phys. C 17, 6039 (1984)
152. Y.A. Bychkov, E.L Rashba, JE T P  Lett. 39, 78 (1984)
153. O. Krupin, G. Bihlmayer, K. Starke, S. Gorovikov, J.E. Prieto, K. D ör:

S. Bliigel, G. Kaindl, Phys. Rev. В 71, 201403(R) (2005)
154. E.M. Purcell, Electricity and Magnetism (McGraw-Hill, New York, 1986
155. A. Hofmann, The Physics of Synchrotron Radiation (Cambridge Univerf* 

Press, Cambridge, 2004)
156. H ttp://www.m agnet.fsu.edu/
157. H ttp://ghmfl.polycnrs-gre.fr/
158. V. Balakin. et al., Phys. Rev. Lett. 74, 2479 (1995)
159. R. Srinivasan, V.A. Lobastov, C.Y. Ruan, A.H. Zewail, Helv. Chim. Actř. M 

1763 (2003)
160. H. Wiedemann, Synchrotron Radiation (Springer, Berlin Heidelberg New • 

2003)
161. M.L. Ter-Mikaelian, High-Energy Electromagnetic Processes in Condense: *~

dia (John Wiley, New York, 1972)
162. E. Fermi, Z. Phys. 29, 315 (1924)
163. V. Ginzburg, V. Tsytovich, Transition Radiation and Transition Scat- -'~u 

(Institute of Physics Pub., Bristol, 1991)
164. A. Liénard, L’Eclairage Electrique 16, 5 (1898)
165. E. Wiechert, Archives Neerlandaises (1900) p. 546
166. T. Shintake, Nucl. Inst. Meth. A, 507, 89 (2003) and 

http://www-xfel.spring8.or.jp/
167. W. Heitler, The Quantum Theory of Radiation (Clarendon, Oxford, 1954
168. For reviews of concepts for 4th generation synchrotron radiation sources 

see, Nucl. Instrum. Methods A, 500 (2003)
169. Information on X-FELs is available on the SLAC and DESY websites: 

http://www.slac.stanford.edu and http://www.desy.de.
Also see: X-Ray Lasers 2002, ed. by J.J. Rocca, J. Dunn, S. Sučke*« 
American Institute of Physics Conference Proceedings, Voi. 641 AI? 
Melville, New York, 2002).

170. L.R. Elias, W.M. Fairbank, J.M.J. Madey, H.A. Schwettman, T.I. Smith, r  r 
Rev. Lett. 36, 717 (1976)

171. D.A.G. Deacon, L.R. Elias, J.M .J. Madey, G.J. Ramian, H.A. Schwe— hol
T. I. Smith, Phys. Rev. Lett. 38, 892 (1977)

172. Y.S. Derbenev, A.M. Kondratenko, E.L. Saldin, Nucl. Instrum. M ethod  4 I 
193, 415 (1982)

Http://www.magnet.fsu.edu/
Http://ghmfl.polycnrs-gre.fr/
http://www-xfel.spring8.or.jp/
http://www.slac.stanford.edu
http://www.desy.de


References 783

173. J.B. Murphy, C. Pellegrini, J. Opt. Soc. Am. В 2, 259 (1985)
174. R. Bonifacio, C. Pellegrini, L.M. Narducci, Opt. Commun. 50, 6 (1985)
175. C. Pellegrini, J. Stöhr, Nucl. Instrum. Methods A 500, 33 (2003)
176. M. Cornacchia, J. Arthur, K. Bane, P. Bolton, R. Carr, F.J. Decker, P. Emma,

J. Galayda, J. Hastings, K. Hodgson, Z. Huang, I. Lindau, H.D. Nuhn, J.M. 
Paterson, C. Pellegrini, S. Reiche, H. Schlarb, J. Stöhr, G. Stupakov, D.Walz, 
H.Winick, J. Synchrot. Rad. 11, 227 (2004)

177. W .J. Lough, I.W. Wainer, Chirality in Natural and Applied Sciences (Black­
well, Oxford, 2002)

178. J. Als-Nielsen, D. McMorrow, Elements of Modern X-Ray Physics (Wiley, New 
York, 2001)

179. R .E /B eth , Phys. Rev. 50, 115 (1936)
180. E. Hecht, Optics (Addison-Wesley, Reading, 1987)
181. B.W. Shore, D.H. Menzel, Principles of Atomic Spectra (Wiley, New York, 

1968)
182. R.D. Cowan, The Theory o f Atomic Structure and Spectra (University of Cal­

ifornia Press, Berkeley, 1981)
183. F.A. Cotton, Chemical Applications of Group Theory (Wiley, New York, 1990)
184. R. Dorn, S. Quabis, G. Leuchs, Phys. Rev. Lett. 91, 233901 (2003)
185. H ttp:/ /www.physics.gla.ac.uk/Optics/projects
186. A.G. Peele, P.J. McMahon, D. Paterson, C.Q. Tran, A.P. Mancuso, K.A. Nu­

gent, J.P. Hayes, E. Harvey, B. Lai, I. McNulty, Opt. Lett. 27, 1752 (2002)
187. J. Leach, M.J. Padgett, S.M. Barnett, S. Franke-Arnold, J. Courtial, Phys. 

Rev. Lett. 88, 257901 (2002)
188. M. Padgett, J. Courtial, L. Allen, Phys. Today M ay, 35 (2004)
189. J. Stöhr, N E X  AFS Spectroscopy, (Springer Series in Surface Sciences, Voi. 25, 

Springer, Berlin Heidelberg New York, 1992)
190. A more comprehensive treatm ent will be given in J. Stöhr, Interactions of Soft 

X-rays with Matter (in preparation)
191. H ttp ://in fo .bio.cmu.edu/Courses/BiochemMols/BuildBlocks/ProtG.html
192. Z.Q. Qiu, S.D. Bader, J. Magn. Magn. Mater. 200, 664 (1999)
193. S. Ekeziel, E.H.J. Arditty, Fiber-Optic Rotation Sensors (Springer Series of 

Optical Sciences Voi. 32, Springer, Berlin Heidelberg New York, 1982)
194. P. Fulde, Electron Correlations in Molecules and Solids (Springer, Berlin Hei­

delberg New York, 1991)
195. W. Heisenberg, P. Jordan, Z. Phys. 37, 263 (1926)
196. W. Pauli, Z. Phys. 43, 601 (1927)
197. P. Strange, Relativistic Quantum Mechanics - with Applications in Condensed 

Matter and Atomic Physics (Cambridge University Press, Cambridge, 1998)
198. H.A. Bethe, E.E. Salpeter, Quantum Mechanics of One- and Two-Electron 

Atoms (Plenum, New York, 1977)
199. A.G. Truscott, K.E. Strecker, W.I. McAlexander, G. Partridge, R.G. Hulet, 

Science 291, 2570 (2001)
200. W. Heisenberg, Z. Phys. 39, 499 (1926)
201. H. Haken, H.C. Wolf, The Physics of Atoms and Quanta: Introduction to Ex­

periments and Theory (Springer, Berlin Heidelberg New York, 2000)
202. H ttp://physics.nist.gov/PhysRefData/Handbook/Tables/heliumtable5.htm
203. W. Heitler, F. London, Z. Phys. 44, 455 (1927) '
204. J.N. Murrell, S.F.A. Kettle, J.M. Tedder, The Chemical Bond (Wiley, Chich­

ester, 1985)

Http://www.physics.gla.ac.uk/Optics/projects
Http://info.bio.cmu.edu/Courses/BiochemMols/BuildBlocks/ProtG.html
Http://physics.nist.gov/PhysRefData/Handbook/Tables/heliumtable5.htm


784 References

205. H. Ibach, H. Lüth, Solid State Physics: An Introdction ot Principles of Mate­
rials Science (Springer, Berlin Heidelbeg New York, 2003)

206. G. Herzberg, Molecular Spectra and Molecular Structure. I. Spectra of Diator- 
Molecules (Van Nostrand Reinold Company, New York, 1950)

207. F. Hund, Z. Phys. 51, 759 (1928)
208. R.S. Mullikan, Phys. Rev. 32, 186 (1928)
209. J.C. Slater, Phys. Rev. 35, 210 (1930)
210. P. Hohenberg, W. Kohn, Phys. Rev. 136, В 864 (1964)
211. W. Kohn, L.J. Sham, Phys. Rev. 140, A 1133 (1965)
212. J.H. Van Vleck, Rev. Mod. Phys. 25, 220 (1953)
213. L.J. de Jongh, in Magnetic Properties of Layered Transition Metal Compour,^ 

ed. by L.J. de Jongh (Kluwer, Dordrecht, 1990)
214. E. Lieb, in Inorganic Electronic Structure and Spectroscopy, Volume I: Methec­

ology, ed. by D. Baeriswyl, D.K. Campbell, J.M.P. Carmelo, F. Guídťí
E. Louis (Plenum, New York, 1995)

215. J.C. Slonczewski, J. Appi. Phys. 73, 5957 (1993)
216. M.C. Gutzwiller, Phys. Rev. Lett. 10, 159 (1963)
217. J. Hubbard, Proc. R. Soc. London Ser. A 276, 238 (1963)
218. J. Kanamori, Prog. Theor. Phys. 30, 275 (1963)
219. N.W. Ashcroft, N.D. Mermin, Solid State Physics (Holt, Rinehart and V. 

ston, Philadelphia, 1976)
220. B. Alvarez-Fernández, J.A. Blanco, Eur. J. Phys. 23, 11 (2002)
221. W.T. Dixon, Am. J. Phys. 38, 1162 (1970)
222. J. Kiibler, Theory of Itinerant Electron Magnetism (Clarendon, Oxford. 2»A*
223. A. Landé, Z. Phys. 5, 231 (1921); Z. Phys. 15, 189 (1921); Phys. 19, 112 1 -
224. E.U. Condon, C.H. Shortley, The Theory of Atomic Spectra (Cambridge di­

versity Press, Cambridge, 1963)
225. J.C. Slater, Quantum Theory of Atomic Structure, Voi. I I  (McGraw-Hill. 

York, 1960)
226. Http://hyperphysics.phy-astr.gsu.edu/hbase/hyde.htm l#4
227. J.C. Slater, Quantum Theory of Atomic Structure, Voi. I  (McGraw-Hill. N-pw 

York, 1960)
228. J.S. Griffith, The Theory of Transition Metal Ions (Cambridge Universal 

Press, Cambridge, 1961)
229. S. Blundell, Magnetism in Condensed Matter (Oxford University Press . - ^ 

York, 2001)
230. A.J. Freeman, R.E. Watson, Phys. Rev. 127, 2058 (1962)
231. J.H. de Boer, E.J.W. Verway, Proc. Phys. Soc. London, Sect. A 49, 59 . - ”
232. N.F. Mott, Proc. Phys. Soc. London, Sect. A 49, 72 (1937)
233. N.F. Mott, Proc. Phys. Soc. London, Sect. A 62, 416 (1949)
234. M. Imada, A. Fujimori, Y. Tokura, Rev. Mod. Phys. 70, 1039 (1998)
235. C.H. Dieke, Spectra and Energy Levels of Rare Earth Ions in Crystals '

New York, 1968)
236. C.J. Ballhausen, Molecular Electronic Structures of Transition Metz. - ■"~- 

plexes (McGraw-Hill, New York, 1979)
237. S. Hüfner, Photoelectron Spectroscopy: Principles and Applications (Spcap*. 

Berlin Heidelberg New York, 2003)
238. K. Starke, Magnetic Dichroism in Core-Level Photoemission (Springe: - гЫШ 

in Modern Physics, Voi. 159, Berlin Heidelberg New York, 2000)

Http://hyperphysics.phy-astr.gsu.edu/hbase/hyde.html%234


References 785

239. R. Hoffmann, Solids and Surfaces: A Chemist’s View of Bonding in Extended 
Structures (Wiley-VCH, New York, 1988)

240. R. Wu, D. Wang, A.J. Freeman, Phys. Rev. Lett. 71, 3581 (1993)
241. R. Wu, A.J. Freeman, Phys. Rev. Lett. 73, 1994 (1994)
242. W.A. Harrison, Electronic Structure and Properties of Solids: The Physics of 

the Chemical Bond (Dover, New York, 1989)
243. J.M. Ziman, Principles of the Theory of Solids (Cambridge University Press, 

Cambridge, 1972)
244. J.C. Slater, G.F. Koster, Phys. Rev. 94, 1498 (1954)
245. D.A. Papaconstantopoulos, Handbook of the Band Structure of Elemental 

Solids (Plenum, New York, 1986)
246. R.O. Jones, O. Gunnarsson, Rev. Mod. Phys. 61, 689 (1989)
247. K. Baberschke, M. Donath, W. Nolting, Editors, В and-Ferromagnetism: 

Ground State and Finite Temperature Phenomena (Springer, Berlin Heidel­
berg New York, 2001)

248. A.J. Freeman, R. Asahi, A. Continenza, R. Wu, in Solid State Photoemission 
and Related Methods, ed. by W. Schattke, M.V. Hove (Wiley-VCH Verlag, 
Weinheim, 2003)

249. F.J. Himpsel, K.N. Altmann, in Solid State Photoemission and Related Meth­
ods, ed. by W. Schattke, M.V. Hove (Wiley-VCH Verlag, Weinheim, 2003)

250. F.J. Himpsel, J.E. Ortega, G.J. Mankey, R.F. Willis, Adv. Phys. 47, 511 (1998)
251. A. Kakizaki, in В and-Ferromagnetism, ed. by K. Baberschke, M. Donath, 

W. Nolting (Springer, Berlin Heidelberg New York, 2001), p. 94
252. C.J. Ballhausen, Introduction to Ligand Field Theory (McGraw-Hill, New 

York, 1962)
253. S. Sugano, Y. Tanabe, H. Kamimura, Multiplets of Transition-Metal Ions in 

Crystals (Academic, New York, 1970)
254. A.B.P. Lever, E.L Solomon, in Inorganic Electronic Structure and Spectroscopy, 

Volume I: Methodology, ed. by E.L Solomon, A.B.P. Lever (Wiley, New York, 
1999), p. 1

255. H.A. Bethe, Ann. Phys. 3, 133 (1929)
256. J.H. van Vleck, J. Chem. Phys. 3, 803, 807 (1935)
257. A. Fujimori, F. Minami, S. Sugano, Phys. Rev. В 29, 5225 (1984)
258. A. Fujimori, F. Minami, Phys. Rev. В 30, 957 (1984)
259. J. van Elp, H. Eskes, P. Kuiper, G.A. Sawatzky, Phys. Rev. В 45, 1612 (1992)
260. Y. Tanabe, S. Sugano, J. Phys. Soc. Jpn. 9, 753, 766 (1954)
261. J. Zaanen, G.A. Sawatzky, J.W. Allen, Phys. Rev. Lett. 55, 418 (1985)
262. B.T. Thole, G. van der Laan, P.H. Butler, Chem. Phys. Lett. 149, 295 (1988)
263. G. van der Laan, B.T. Thole, G.A. Sawatzky, M. Verdaguer, Phys. Rev. В 37, 

6587 (1988)
264. R.D. Cowan, J. Opt. Soc. Am. 58, 808 (1968)
265. P.H. Butler, Point Group Symmetry Applications: Methods and Tables 

(Plenum, New York, 81)
266. F.M.F. de Groot, J. Electron Spectrosc. Relat. Phenom. 67, 529 (1994)
267. F.M.F. de Groot, Chem. Rev. 101, 1779 (2001)
268. S. Hüfner, Adv. Phys. 43, 183 (1994)
269. O. Gunnarson, K. Schönhammer, Phys. Rev. В 28, 4315 (1983)
270. О. Gunnarson, К. Schönhammer, Phys. Rev. В 31, 4815 (1985)
271. J .К. Lang, Y. Baer, P.A. Cox, J. Phys. F 11, 121 (1981)



786 References

272. For BIS spectra of the 3d transition metals see, W. Speier and J.C. Fuggle. 
Zeller, B. Ackermann, К. Szot, F.U. Hillebrecht, M. Campagna, Phys. Rev 
30, 6921 (1984)

273. J.C. Fuggle, in Unoccupied Electronic States, ed. by J.C. Fuggle, J.E. Inglesfiej : 
(Springer Topics in Applied Physics, Voi. 69, Berlin Heidelberg New Yc : i 
1992)

274. K. Garrison, Y. Chang, P.D. Johnson, Phys. Rev. Lett. 71, 2801 (1993)
275. M. Donath, Surf. Sci. Rep. 520, 253 (1994)
276. S. Hüfner, Z. Phys. В 58, 1 (1984)
277. S. Hüfner, Solid St. Commun. 53, 707 (1985)
278. S. Hüfner, Z. Phys. В 61, 135 (1985)
279. F. Lopez-Aguilar, J. Costa-Quintana, Phys. Stat. Sol. В 123, 219 (1984)
280. V.I. Anisimov, F. Aryasetiawan, A.L Lichtenstein, J. Phys: Conds. M atte: 9 

767 (1997)
281. P. Mohn, Magnetism in the Solid State (Springer, Berlin Heidelberg New Y: : • 

2003)
282. H.A. Kramers, Physica 1, 182 (1934)
283. P.W. Anderson, Phys. Rev. 79, 350 (1950)
284. T .J. Regan, III, Ph.D. dissertation, Stanford University, Stanford, CA (2!' - 

available on website http://www-ssrl.slac.stanford.edu/stohr
285. H. Ohldag, Ph.D. dissertation, Heinrich-Heine-Universität Düsseldorf. Ger­

many (2003), available on website http://www-ssrl.slac.stanford.edu/stohr
286. Y. Tokura, Y. Tomioka, J. Magn. Magn. Mater. 200, 1 (1999)
287. C. Zener, Phys. Rev. 82, 403 (1951)
288. P.W. Anderson, H. Hasegawa, Phys. Rev. 100, 675 (1955)
289. P.G. de Gennes, Phys. Rev. 118, 141 (1960)
290. Y. Tokura, Colossal Magnetoresistive Oxides (Gordon and Breach, Lor. á : 

1999)
291. N. Tsuda, K. Našu, A. Yanase, K. Siratori, Electronic Conduction in Ox :■ 

(Springer Series in Solid State Science, Voi. 94, Berlin Heidelberg New h :»rk 
1991)

292. E.J.W . Verwey, Nature (London) 144, 327 (1939)
293. P.W. Anderson, Phys. Rev. 102, 1008 (1956)
294. E.J.W . Verwey, P.W. Haayman, Physica (Amsterdam) 8, 979 (1941)
295. L. Néel, Ann. Phys. (Leipzig) 3, 137 (1948)
296. C.G. Shull, F.O. Wollan, W.C. Koehler, Phys. Rev. 84, 912 (1951)
297. E.J.W . Verwey, P.W. Haayman, F.C. Romeijn, J. Chem. Phys. 15, 174 1 * 

(1947)
298. Z. Zhang, S. Satpathy, Phys. Rev. В 44, 13319 (1991)
299. J.H. Park, L.H. Tjeng, J.W. Allen, P. Metcalf, C.T. Chen, Phys. Rev. B 5ô 

12813 (1997)
300. V.N. Antonov, B.N. Harmon, V.P. Antropov, A.Y. Perlov, A.N. Yaresko. F v - 

Rev. В 64, 134410 (2001)
301. Y.S. Dedkov, U. Rüdiger, G. Güntherodt, Phys. Rev. В 65, 064417 (2002
302. V.N. Antonov, B.N. Harmon, A.N. Yaresko, Phys. Rev. В 67, 024417 I 2 л
303. W. Eib, S.F. Alvarado, Phys. Rev. Lett. 37, 444 (1976)
304. S.F. Alvarado, M. Erbaduk, P. Munz, Phys. Rev. В 14, 2740 (1976)
305. S.K. Park, T. Ishikawa, Y. Tokura, Phys. Rev. В 58, 3717 (1998)
306. M.A. Ruderman, C. Kittel, Phys. Rev. 96, 99 (1954)

ai ™

http://www-ssrl.slac.stanford.edu/stohr
http://www-ssrl.slac.stanford.edu/stohr


References 787

307. T. Kasuya, Prog. Theor. Phys. (Kyoto) 16, 45 (1956)
308. K. Yosida, Phys. Rev. 106, 893 (1957)
309. J. Priedel, Nuovo Cimento Suppi. 7, 287 (1958)
310. M.F. Crommie, C.P. Lutz, D.M. Eigler, Nature 363, 524 (1993)
311. Y. Hasegawa, P. Avouris, Phys. Rev. Lett. 71, 1071 (1993)
312. S.S.P. Parkin, D. Mauri, Phys. Rev. B 44, 7131 (1991)
313. C. Carbone, E. Vescovo, O. Rader, W. Cudat, W. Eberhardt, Phys. Rev. Lett. 

71, 2805 (1993)
314. K. Garrison, Y. Chang, P.D. Johnson, Phys. Rev. Lett. 71, 2801 (1993)
315. M.G. Samant, J. Stöhr, S.S.P. Parkin, G.A. Held, B.D. Hermsmeier, F. Her­

man, M. van Schilfgaarde, L.C. Duda, D.C. Mancini, N. Wassdahl, R. Naka- 
jima, Phys. Rev. Lett. 72, 1112 (1994)

316. S. Pizzini, A. Fontaine, C. Giorgetti, E. Dartyge, J.F. Bobo, M. Piecuch,
F. Baudelet, Phys. Rev. Lett. 74, 1470 (1995)

317. J. Unguris, R.J. Celotta, D.T. Pierce, Phys. Rev. Lett. 67, 140 (1991)
318. J.E. Ortega, F.J. Himpsel, Phys. Rev. Lett. 69, 844 (1992)
319. J.H.V. Vleck, Phys. Rev. 52, 1178 (1937)
320. U. Gradmann, J. Müller, Phys. Stat. Sol. 27, 313 (1968)
321. P.F. Carcia, A.D. Meinholdt, A. Suna, Appi. Phys. Lett. 47, 178 (1985)
322. C. Kittel, Introduction to Solid State Physics (Wiley and Sons, New York, 

1996)
323. B.D. Cullity, Introduction to Magnetic Materials (Addison-Wesley, Reading, 

1972)
324. P. Bruno, Phys. Rev. В 39, 865 (1989)
325. D. Weller, Y. Wu, J. Stöhr, M.G. Samant, B.D. Hermsmeier, C. Chappert, 

Phys. Rev. В 49, 12888 (1994)
326. G. Aubert, J. Appi. Phys. 39, 504 (1968); J. P. Rebouillat, IEEE Magn. 8, 

630 (1972); P. Escudier, Ann. Physique (Paris) 9, 125 (1975); R. Pauthenet, 
J. Appi. Phys. 53, 8187 (1982)

327. F. Ducastelle and F. Cyrot-Lackmann, J. Physique (Paris) C l, 537 (1971)
328. D. Weller, J. Stöhr, R. Nakajima, A. Carl, M.G. Samant, C. Chappert, 

R. Mégy, P. Beauvillain, P. Veillet, G. Held, Phys. Rev. Lett. 75, 3752 (1995)
329. J. Smit, in Magnetic Properties of Materials, ed. by J. Smit (McGraw-Hill, 

New York, 1971), p. 1
330. I. Galanakis, P.M. Oppeneer, P. Ravindran, L. Lindström, P. James, 

M. Alouani, H. Dreysse, O. Eriksson, Phys. Rev. В 63, 172405 (2001)
331. See Chapter 20 in Harrison [242].
332. D. Wang, R. Wu, A.J. Freeman, J. Magn. Magn. Mater. 129, 237 (1994)
333. J. Stöhr, J. Magn. Magn. Mater. 200, 470 (1999)
334. G.H.O. Daalderop, P.J. Kelly, M.F.H. Schuurmans, Phys. Rev. В 44, 12054

(1991)
335. G.H.O. Daalderop, P.J. Kelly, M.F.H. Schuurmans, Phys. Rev. В 50, 9989 

(1994)
336. B. Újfalussy, L. Szunyogh, P. Bruno, P. Weinberger, Phys. Rev. Lett. 77, 1805 

(1996)
337. M. Julliere, Phys. Lett. 54 A, 225 (1975)
338. D.T. Pierce, Spin-Polarized Electron Sources (Academic, San Diego Ca, 1995)
339. H.C. Siegmann, in Selected Topics on Electron Physics, ed. by Campbell, Klein­

poppen (Plenum, New York, 1996), p. 221



788 References

340. P.S. Farago, Adv. Electron. Electron Phy. 21, 1 (1967)
341. D.T. Pierce, R.J. Celotta, Adv. Electron. Electron Phys. 56, 219 (1981)
342. H.C. Siegmann, F. Meier, M. Erbudak, M. Landolt, Adv. Electron. Electr:: 

Phys. 62, 1 (1984)
343. R. Feder, Polarized Electrons in Surface Physics (World Scientific, Singapor- 

1985)
344. J. Kirschner, Polarized Electrons at Surfaces, (Springer Tracts in Moderi 

Physics, Voi. 106, Springer, Berlin Heidelberg New York, 1985)
345. SPIN  2002 AIP  Conf. Proc. 675 (American Institute of Physics, Melville, N-e- 

York, 2003)
346. F. Meier, B.P. Zakharchenya, Modern Problems in Condensed Matter Seter - 

Vol. 8, Optical Orientation (North Holland, Amsterdam, 1984)
347. T. Maruyama, E.L. Garwin, R. Prepost, G.H. Zapalac, Phys. Rev. В 46. 4 . '

(1992)
348. В. Schwarzschild, Phys. Today 9, 23 (2005)
349. P.L. Anthony, et al., Phys. Rev. Lett. 95, 181601 (2005)
350. H. Hopster, in Ultrathin Magnetic Structures, ed. by J.A.C. Bland, B. Heinr _• 

(Springer, Berlin Heidelberg New York, 1994), p. 123
351. M.T.R. Allenspach, D. Mauri, M. Landolt, Phys. Rev. В 35, 4801 (1987
352. R. Zdyb, E. Bauer, Phys. Rev. Lett. 88, 166403 (2002)
353. J.B. Kortright, S.K. Kim, Phys. Rev. В 62, 12216 (2000)
354. H.C. Mertins, F. Schaefers, X.L. Cann, A. Gaupp, W. Gudat, Phys. Rev } 

61, R874 (2000)
355. J. Kuneš, P.M. Oppeneer, H.C. Mertins, F. Schäfers, A. Gaupp, W. Guči* 

P. Novák, Phys. Rev. В 64, 174417 (2001)
356. J.E. Prieto, F. Heigl, O. Krupin, G. Kaindl, K. Starke, Phys. Rev. В 68. 134-̂ * 

(2003)
357. H.C. Mertins, P.M. Oppeneer, J. Kuneš, A. Gaupp, D. A braham s:"

F. Schäfers, Phys. Rev. Lett. 87, 047401 (2001)
358. C.C. Kao, C.T. Chen, E.D. Johnson, J.B. Hastings, H.J.L. nad G.H. Б .

G. Meigs, J.M. Brot, S.L. Hulpert, Y.U. Ydzerda, C. Vettier, Phys. Rev 5 
50, 9599 (1994)

359. H.C. Mertins, D. Abrahamsohn, A. Gaupp, F. Schäfers, W. Gudat, O. Zaharsza
H. Grimmer, P.M. Oppeneer, Phys. Rev. В 66, 184404 (2002)

360. H.C. Mertins, S. Valencia, D. Abrahamsohn, A. Gaupp, W. Gudat, P.M ■> 
peneer, Phys. Rev. В 69, 064407 (2004)

361. P.M. Oppeneer, H.C. Mertins, D. Abrahamsohn, A. Gaupp, W. Gudao* 
J. Kuneš, C.M. Schneider, Phys. Rev. В 67, 052401 (2003)

362. B.L. Henke, E.M. Gullikson, J.C. Davis, At Data Nuclear Data Tables 54 - * -
(1993)

363. Http://www-cxro.lbl.gov/
364. R.W. James, The Optical Principles of the Diffraction of X-Rays (Ox zo* - 

Woodbridge, CT, 1982)
365. S.W. Lovesey, S.P. Collins, X-Ray Scattering and Absorption by Magnet' : - 

terials (Clarendon, Oxford, 1996)
366. H.A. Kramers, W. Heisenberg, Z. Phys. 31, 681 (1925)
367. P.A.M. Dirac, Proc. R. Soc. A 114, 243 (1927)
368. L.I. Schiff, Quantum Mechanics, 3rd edition (McGraw-Hill, New York. 1 ^  *
369. F. Mandl, G. Shaw, Quantum Field Theory (Wiley, New York, 1993)

Http://www-cxro.lbl.gov/


References 789

370. E. Fermi, Nuclear Physics (University Chicago Press, Chicago, 1950)
371. R. Loudon, The Quantum Theory of Light (Clarendon, Oxford, 1973)
372. C. Brouder, J. Phys.: Condens. Matter 2, 701 (1990)
373. See [224] page 178 and [225], Sects. 22-2, 25-1 and Appendix 20.
374. J. Stöhr, Y. Wu, in New Directions in Research with Third-Generation Soft X- 

Ray Synchrotron Radiation Sources, ed. by A.S. Schlachter, F.J. Wuilleumier 
(Kluwer, Netherlands, 1994), p. 221

375. C.T. Chen, N.V. Smith, F. Sette, Phys. Rev. В 43, 6785 (1991)
376. H. Ebert, J. Stöhr, S.S.P. Parkin, M. Samant, A. Nilsson, Phys. Rev. В 53, 

16067 (1996)
377. G.Y. Guo, J. Phys.: Condens. M atter 8, L747 (1996)
378. P. Carra* H. König, B.T. Thole, M. Altarelli, Physica В 192, 182 (1993)
379. R. Wu, D. Wang, A.J. Freeman, J. Magn. Magn. Mater. 132, 103 (1994)
380. G.Y. Guo, H. Ebert, W.M. Temmerman, P.J. Durham, Phys. Rev. В 50, 3861

(1994)
381. A. Ankudinov, J.J. Rehr, Phys. Rev. В 51, 1282 (1995)
382. G. van der Laan, Phys. Rev. В 57, 112 (1998)
383. G. van der Laan, Phys. Rev. В 57, 5250 (1998)
384. J. Stöhr, R. Nakajima, IBM J. Res. Dev. 42 , 73 (1998)
385. O. Eriksson, B. Johansson, R.C. Albers, A.M. Boring, M.S.S. Brooks, Phys. 

Rev. В 42, 2707 (1990)
386. P. Söderlind, О. Eriksson, В. Johansson, R.C. Albers, A.M. Boring, Phys. Rev. 

В 45, 12911 (1992)
387. R.A. Reck, D.L. Fry, Phys. Rev. 184, 492 (1969)
388. J. Stöhr, M.G. Samant, J. Electron Spectrosc. Relat. Phenom. 98, 189 (1999)
389. J.B. Goedkoop, B.T. Thole, G. van der Laan, G.A. Sawatzky, F.M.F. de Groot, 

J.C. Fuggle, Phys. Rev. В 37, 2086 (1988)
390. J. Kuneš, P.M. Oppeneer, Phys. Rev. В 67, 024431 (2003)
391. H. Ebert, J. Phys.: Condens. M atter 1, 9111 (1989)
392. L. Baumgarten, C.M. Schneider, H. Peteren, F. Schäfers, J. Kirschner, Phys. 

Rev. Lett. 65, 492 (1990)
393. M.M. Schwickert, G.Y. Guo, M.A. Tomaz, W.L. O’Brien, G.R. Harp, Phys. 

Rev. В 58, R4289 (1998)
394. S.S. Dhesi, G. van der Laan, E. Dudzik, A.B. Shick, Phys. Rev. Lett. 87, 

067201 (2001)
395. H.C. Mertins, S. Valencia, A. Gaupp, W. Gudat, P.M. Oppeneer, C.M. Schnei­

der, Appi. Phys. A 80, 1011 (2005)
396. G. van der Laan, Phys. Rev. Lett. 82, 640 (1999)
397. F.M.F. de Groot, J.C. Fuggle, B.T. Thole, G.A. Sawatzky, Phys. Rev. В 42, 

5459 (1990)
398. G. van der Laan, I.W. Kirkman, J. Phys.: Condens. M atter 4, 4189 (1992)
399. R.E. Dietz, G.L Parisot, A.E. Meixner, Phys. Rev. В 4, 2302 (1971)
400. G. Racah, Phys. Rev. 62, 438 (1942)
401. E.P. Wigner, Group Theory and its Applications to the Quantum Mechanics of 

Atomic Spectra (Academic, New York, 1959)
402. G. van der Laan, B.T. Thole, Phys. Rev. Lett. 60, 1977 (1988)
403. D. Alders, L.H. Tjeng, F.C. Voogt, T. Hibma, G.A. Sawatzky, C.T. Chen, 

J. Vogel, M. Sacchi, S. lacobucci, Phys. Rev. В 57, 11623 (1998)
404. H. Ohldag, A. Scholl, F. Nolting, S. Anders, F.U. Hillebrecht, J. Stöhr, Phys. 

Rev. Lett. 86, 2878 (2001)



790 References

405. A. Scholl, M. Liberati, E. Arenholz, H. Ohldag, J. Stöhr, Phys. Rev. Lett. 92 
247201 (2004)

406. J. Lüning, F. Nolting, A. Scholl, H. Ohldag, J. Seo, J. Fompeyrine, J.P. L: - 
quet, J. Stöhr, Phys. Rev. В 67, 214433 (2003)

407. M. Abbate, J.B. Goedkoop, F.M.F. de Groot, M. Grioni, J.C. Fuggle, S. K::- 
mann, H. Petersen, M. Sacchi, Surf. Interface Anal. 18, 65 (1992)

408. J. Stöhr, J. Elec. Spectrosc. Relat. Phenom. 75, 253 (1995)
409. S.P. Collins, D. Laundy, C.C. Tang, G. van der Laan, J. Phys.: Condens. Mat: - * 

7, 9325 (1995)
410. C. Ederer, M. Komelj, J.W . Davenport, M. Panie, J. Elec. Spectrosc. Rela: 

Phenom. 130, 97 (2003)
411. C. Ederer, M. Komelj, M. Fänle, Phys. Rev. В 68, 052402 (2003)
412. J.P. Hannon, C.T. Trammell, M. Blume, D. Gibbs, Phys. Rev. Lett. 61. 

(1988)
413. D.C. Koningsberger, E.R. Prins, X-Ray Absorption: Principles, Applicati ' • 

Techniques of EXAFS, SEXAFS and X A N E S  (Wiley, New York, 1988)
414. G. Schütz, R. Frahm, P. Mautner, R. Wienke, W. Wagner, W. Wilheln 

P. Kienle, Phys. Rev. Lett. 62, 2620 (1989)
415. E. Dartyge, F. Baudelet, C. Brouder, A. Fontaine, C. Giorgetti, J.P. Kappler

G. Krill, M.F. Lopez, S. Pizzini, Physica В 208 /209 , 751 (1995)
416. J. Goulon, A. Rogalev, F. Wilhelm, N. Jaouen, C. Goulon-Ginet, C. Brouder 

J. Phys.: Condens. M atter 15, S633 (2003)
417. J. Goulon, A. Rogalev, F. Wilhelm, C. Goulon-Ginet, P. Carra, D. Cabarè: 

C. Brouder, Phys. Rev. Lett. 88, 237401 (2002)
418. J. Goulon, A. Rogalev, C. Goulon-Ginet, G. Benayoun, L. Paolas.:- 

C. Brouder, C. Malgrange, P.A. Metcalf, Phys. Rev. Lett. 85, 4385 (2000:
419. C.T. Chen, L.H. Tjeng, J. Kwo, H.L. Kao, P. Rudolf, F. Sette, R.M. Fleming 

Phys. Rev. Lett. 68, 2543 (1992)
420. J. Goulon, C. Goulon-Ginet, A. Rogalev, V. Gotte, C. Malgrange, C. Brouder 

J. Chem. Phys. 108, 6394 (1998)
421. J. Stöhr, M.G. Samant, J. Lüning, A.C. Callegari, P. Chaudhari, J.A. Do; -

J . A. Lacey, S.A. Lien, S. Purushothaman, J.L. Speidell, Science 292. 2.'
( 2001)

422. G.R. Natoli, C. Brouder, P. Sainctavit, J. Goulon, C. Goulon-Ginet, A ? - 
galev, Eur. Phys. J. В 4, 1 (1998)

423. L. Alagna, T. Prosperi, S. Turchini, J. Goulon, A. Rogalev, C. Goulon-Gine: 
G.R. Natoli, R.D. Peacock, B. Stewart, Phys. Rev. Lett. 80, 4799 (1998

424. G.R. Harp, S.S.P. Parkin, W.L. O ’Brien, B.P. Tonner, Phys. Rev. В 51. 12 '
(1995)

425. M.A. Tomaz, T. Lin, G.R. Harp, E. Hallin, T.K. Sham, W.L. O ’Brien, J. Y * 
Sci. Technol. A 16, 1359 (1998)

426. R. Nakajima, J. Stöhr, Y. Idzerda, Phys. Rev. В 59, 6421 (1999)
427. W.L. O ’Brien, B.P. Tonner, Phys. Rev. В 50, 12672 (1994)
428. J. Hunter Dunn, D. Arvanitis, N. Màrtensson, M. Tischer, F. May, M. Ruse*:

K. Baberschke, J. Phys.: Condens. M atter 7, 1111 (1995)
429. V. Chakarian, Y. Idzerda, C. Chen, Phys. Rev. В 57, 5312 (1998)
430. S. Gota, M. Gautier-Soyer, M. Sacchi, Phys. Rev. В 62, 4187 (2000)
431. T .J. Regan, H. Ohldag, C. Stamm, F. Nolting, J. Lüning, J. Stöhr, R.L. \ \ :  - 

Phys. Rev. В 64, 214422 (2001)



References 791

432. E. Arenholz, S. О. Prestemon, Proc. Eighth Int. Conf. Synchr. Rad., ed. by T. 
Warwick, J. Arthur, H.A. Padmore, J. Stöhr, AIP Conference Proc. 705, 1170 
(2004)

433. D. Mauri, H. Siegmann, P. Bagus, E. Kay, J. Appi. Phys. 62, 3047 (1987)
434. Andreas Scherz, Ph.D. dissertation Freie Universiät Berlin, 2004, available on 

website http://www-ssrl.slac.stanford.edu/stohr
435. A. Scherz, H. Wende, К. Baberschke, J. Minář, D. Benea, H. Ebert, Phys. Rev. 

В 66, 184401 (2002)
436. A. Scherz, H. Wende, C. Sorg, К. Baberschke, J. Minář, D. Benea, H. Ebert, 

Phys. Sc. T115, 586 (2005)
437. P. Gambardella, S.S. Dhesi, S. Gardonio, C. Grazioli, P. Ohresser, C. Carbone, 

Phys. Rev. Lett. 88, 047202 (2002)
438. G. van der Laan, B.T. Thole, Phys. Rev. В 43, 13401 (1991)
439. G.A. Held, M.G. Samant, J. Stöhr, S.S.P. Parkin, B.D. Hermsmeier, M. van 

Schilfgaarde, R. Nakajima, Z. Phys. В 100, 335 (1996)
440. P. Gambardella, A. Dallmeyer, K. Maiti, M.C. Malagoli, W. Eberhardt, 

K. Kern, C. Carbone, Nature 416, 301 (2002)
441. P. Gambardella, S. Rusponi, M. Veronese, S.S. Dhesi, C. Grazioli, 

A. Dallmeyer, I. Cabria, R. Zeller, P.H. Dederichs, K. Kern, C. Carbone,
H. Brune, Science 300, 1130 (2003)

442. J.T . Lau, A. Föhlisch, R. Nietubyč, M. Reif, W. W urth, Phys. Rev. Lett. 89, 
057201 (2002)

443. D. Weller, A. Moser, IEEE Trans. Magn. 35, 4423 (1999)
444. J. Dorantes-Daávila, G.M. Pastor, Phys. Rev. Lett. 81, 208 (1998)
445. S.D. Bader, Surf. Sci. 500, 172 (2002)
446. Y. Wu, J. Stöhr, B.D. Hermsmeier, M.G. Samant, D. Weller, Phys. Rev. Lett. 

69, 2307 (1992)
447. M. Tischer, O. Hjortstam, D. Arvanitis, J.H. Dunn, F. May, K. Baberschke,

J. Trygg, J.M. Wills, B. Johansson, O. Eriksson, Phys. Rev. Lett. 75, 1602 
(1995)

448. H.A. Dürr, G.Y. Guo, G. van der Laan, J. Lee, G. Lauhoff, J.A.C. Bland, 
Science 277, 213 (1997)

449. N. Nakajima, T. Koide, T. Shidara, H. Miyauchi, H. Fakutani, A. Fujimori,
K. lio, T. Katayama, M. Nývlt, Y. Suzuki, Phys. Rev. Lett. 81, 5229 (1998)

450. H.A. Dürr, S.S. Dhesi, E. Dudzik, D. Knabben, G. van der Laan, J.B. Goed­
koop, F.U. Hillebrecht, Phys. Rev. В 59, R701 (1999)

451. L.M. García, J. Chaboy, F. Bartolome, J.B. Goedkoop, Phys. Rev. Lett. 85, 
429 (2000)

452. E. Goering, A. Bayer, S. Gold, G. Schütz, M. Rabe, A. Rüdiger, G. Günterodt, 
Phys. Rev. Lett. 88, 207203 (2002)

453. W.D. Brewer, A. Scherz, C. Sorg, H.Wende, К. Baberschke, P. Bencok, 
S. Frota-Pessôa, Phys. Rev. Lett. 93, 077205 (2004)

454. See reference [88].
455. R. Kubo, Y. Obata, J. Phys. Soc. Jpn. 11, 547 (1956)
456. M.R. Freeman, B.C. Choi, Science 294, 1484 (2001)
457. H. Hopster, E.H.P. Oepen, Magnetic Microscopy of Nanostructures (Springer 

Series in Nanoscience and Technology, Berlin Heidelberg New York, 2005)
458. M. Bode, Rep. Prog. Phys. 66, 523 (2003)
459. J. Kirz, H. Rarback, Rev. Sei. Instrum. 56, 1 (1985)

http://www-ssrl.slac.stanford.edu/stohr


792 References

460. For reviews on x-ray transmission microscopy see: J. Kirz and C. Jacobsen, M 
Howells, Quarterly Rev. Biophys. 28, 1 (1995) and G. Schmahl, D. Rudolph 
B. Niemann, P. Guttm ann, J. Thieme, G. Schneider, Naturwissenschaften 83 
61 (1996).

461. W. Chao, B.D. Harteneck, J.A. Liddle, E.H. Andersonl, D.T. Attwood, Natur- 
435, 1210 (2005)

462. P. Fischer, G. Schütz, G. Schmahl, P. Guttm ann, D. Raasch, Z. Physik 101 
313 (1996)

463. P. Fischer, G.S. T. Eimüller, P. G uttm ann, G. Schmahl, K. Prueg- 
G. Bayreuther, J. Phys. D: Appi. Phys. 31, 649 (1998)

464. B.P. Tonner, G.R. Harp, Rev. Sei. Instrum. 59, 853 (1988)
465. B.P. Tonner, D. Dunham, T. Droubay, M. Pauli, J. Elec. Spectrosc. Relai 

Phenom. 84, 211 (1997)
466. Instruments with energy filters have been used by Schneider et al. [104], Tonr.ř* 

et al. [465], and Fink et al. [472].
467. J. Stöhr, in X-Ray Absorption: Principles, Applications, Techniques of EXAF? 

SEXAFS and XANES, ed. by D.C. Koningsberger, R. Prins (Wiley, New Yo:.*: 
1988), p. 443

468. B.L. Henke, J.A. Smith, D.A. Attwood, J. Appi. Phys. 48, 1852 (1977)
469. S. Anders, H.A. Padmore, R.M. Duarte, T. Renner, T. Stammler, A. Sch:_ 

M.R. Scheinfein, J. Stöhr, L. Séve, В. Sinkovic, Rev. Sei. Instrum. 70. 39 
(1999)

470. G.F. Rempfer, W.P. Skoczylas, O.H. Griffith, Ultramicroscopy 36, 196 (1991
471. T. Schmidt, S. Heun, J. Slezák, J. Diaz, K.C. Prince, G. Lilienkamp, E. Bauer 

Surf. Rev. Lett. 5, 1287 (1998)
472. R. Fink, M.R. Weiss, E. Umbach, D. Preikszas, H. Rose, R. Spehr, P. Наг:- 

W. Engel, R. Degenhardt, R. Wichendahl, H. Kuhlenbeck, W. Erlebach, К. I—- 
mann, R. Schlögel, H.J. Freund, A.M. Bradshaw, G. Lilienkamp, T. Schini:- 
E. Bauer, G. Benner, J. Elec. Spectrosc. Relat. Phenom. 84, 231 (1997)

473. J. Feng et al., Proc. Eighth Int. Conf. Synchr. Rad., ed. by, T. Warwick. 
Arthur, H. A. Padmore, J. Stöhr, AIP Conference Proc. 705, 1070 (2004

474. D. Sayre, Acta Crystallogr 5, 60 (1952)
475. R. Gerchberg, W. Saxton, Opt. 35, 237 (1972)
476. J. Fienup, Opt. Lett. 3, 27 (1978)
477. J. Fienup, Appi. Opt. 21, 2758 (1982)
478. D. Gabor, Anal. Chem. 20, 992 (1948)
479. D. Gabor, Science 177, 299 (1972)
480. G. Stroke, Appi. Phys. Lett. 6, 201 (1965)
481. S. Eisebitt, W.F.S. J. Lüning, M. Lörgen, О. Hellwig, W. Eberhardt, J. S: : v 

Nature 432, 885 (2004)
482. T. Eimüller, P. Fischer, G. Schütz, P. G uttm ann, G. Schmahl, K. Fr__ 

G. Bayreuther, J. Alloys Comp. 286, 20 (1999)
483. A.L Liechtenstein, M.L Katsnelson, V.P. Antropov, V.A. Gubanov, J.

Magn. Mater. 67, 65 (1987)
484. M. Pajda, J. Kudrnovský, I. Turek, V. Drchal, P. Bruno, Phys. Rev. В 64 

174402 (2001)
485. E.P. Wohlfarth, in Ferromagnetic Materials. A Handbook on the P tx: ~ *

of Magnetically Ordered Substances, ed. by E.P. Wohlfarth (North-H: i
Amsterdam, 1980), p. 1



References 793

486. N.D. Mermin, Phys. Rev. 137, A1441 (1965)
487. F .J. Himpsel, Phys. Rev. В 44, 5966 (1991)
488. О. Gunnarson, J. Phys. F: Metal Phys. 6, 587 (1976)
489. D.L. Mills, A.A. Maradudin, J. Phys. Chem. Solids 28, 1855 (1967)
490. J. Mathon, S.B. Ahamad, Phys. Rev. В 37, 660 (1988)
491. D. Mauri, D. Scholl, H.C. Siegmann, E. Kay, Phys. Rev. Lett. 61, 758 (1988)
492. D.T. Pierce, R.C. Celotta, J. Unguris, H.C. Siegmann, Phys. Rev. В 26, 2566 

(1982)
493. M. Plihal, D.L. Mills, J. Kirschner, Phys. Rev. Lett. 82, 2579 (1999)
494. A.Z. Patashinskii, V.L. Pokrovskii, Fluctuation Theory of Phase Transitions 

(Pergamon, Oxford, 1979)
495. C.H.‘ Back, C. Wlirsch, A. Vaterlaus, U. Ramsperger, U. Maier, D. Pescia, 

Nature 378, 597 (1995)
496. A. Scherz, C. Sorg, M. Bernien, N. Ponpandian, K. Baberschke, H. Wende, 

P.J. Jensen, Phys. Rev. В 72, 054447 (2005)
497. C. Won, Y.Z. Wu, A. Scholl, A. Doran, N. Kurahashi, H.W. Zhao, Z.Q. Qiu, 

Phys. Rev. Lett. 91, 147202 (2003)
498. D. Pescia, G. Zampieri, M. Stampanoni, G.L. Bona, R.F. Willis, F. Meier, 

Phys. Rev. Lett. 58, 933 (1987)
499. A. Kashuba, V.L. Pokrovsky, Phys. Rev. Lett. 70, 3155 (1993)
500. Y.Z. Wu, C. Won, A. Scholl, A. Doran, H.W. Zhao, X.F. Jin, Z.Q. Qiu, Phys. 

Rev. Lett. 93, 117205 (2004)
501. H.J.G. Draaisma, W .J.M. de Jonge, J. Appi. Phys. 64, 3610 (1988)
502. G.H.O. Daalderop, P.J. Kelly, M.F.H. Schuurmans, Phys. Rev. В 41, 11919 

(1990)
503. D. Wang, R. Wu, A.J. Freeman, Phys. Rev. В 47, 14932 (1993)
504. J. Trygg, B. Johansson, O. Eriksson, J.M. Wills, Phys. Rev. Lett. 75, 2871 

(1995)
505. W. Hübner, K.H. Bennemann, Phys. Rev. В 53, 3422 (1996)
506. S.V. Halilov, A.Y. Perlov, P.M. Oppeneer, A.N. Yaresko, V.N. Antonov, Phys. 

Rev. В 57, 9557 (1998)
507. U. Gradmann, Appi. Phys. 3, 161 (1974)
508. G.H.O. Daalderop, P.J. Kelly, M.F.H. Schuurmans, Phys. Rev. В 42, 7270 

(1990)
509. F.J.A. den Broeder, W. Hoving, P.J.H. Bloemen, J. Magn. Magn. Mater. 93, 

562 (1991)
510. G.H.O. Daalderop, P.J. Kelly, M.F.H. Schuurmans, Phys. Rev. Lett. 68, 682 

(1992)
511. K. Baberschke, Appi. Phys. A 62, 417 (1996)
512. L. Néel, J. Phys. Radium 15, 225 (1954)
513. U. Gradmann, J. Appi. Phys. 40, 1182 (1969)
514. C. Chappert, K.L. Dang, P. Beauvillain, H. Hurdequint, D. Renard, Phys. Rev. 

В 34, 3192 (1986)
515. B.T. Jonker, K. Walker, E. Kisker, G.A. Prinz, C. Carbone, Phys. Rev. Lett. 

57, 142 (1986)
516. J.G. Gay, R. Richter, Phys. Rev. Lett. 57, 2728 (1986)
517. M. Stampanoni, A. Vaterlaus, M. Aeschlimann, F. Meier, Phys. Rev. Lett. 59, 

2483 (1987)
518. N.D. Mermin, H. Wagner, Phys. Rev. Lett. 17, 1133 (1966)



794 References

519. D.P. Pappas, K. Kämper, H. Hopster, Phys. Rev. Lett. 64, 3179 (1990)
520. O. Portm ann, A. Vaterlaus, D. Pescia, Nature 422, 701 (2003)
521. T. Rasing, H. van den Berg, T. Gerrits, J. Hohlfeld, in Spin Dynamics in Co' 

fined Magnetic Structures II, ed. by B. Hillebrands, К. Ounadjela (Springe: 
Berlin Heidelberg New York, 2003), p. 213

522. J. M iltat, A. Thiaville, Science 298, 555 (2002)
523. G.A. Slack, J. Appi. Phys. 31, 1571 (1960)
524. W.L. Roth, J. Appi. Phys. 31, 2000 (I960)
525. S. Saito, J. Phys. Soc. Jpn. 17, 1287 (1962)
526. T. Yamada, J. Phys. Soc. Jpn. 21, 664 (1966)
527. T. Yamada, S. Saito, Y. Shimomura, J. Phys. Soc. Jpn. 21, 672 (1966)
528. S. Saito, M. Miura, K. Kurosawa, J. Phys. C: Solid St. Phys. 13, 1513 (198’
529. I.M. Lifshitz, Sov. Phys. JE T P  15, 939 (1962)
530. M.M. Farztdinov, Sov. Phys. Usp. 7, 855 (1965)
531. Y.Y. Li, Phys. Rev. 101, 1450 (1956)
532. M.M. Farztdinov, Phys. Met. Metall. 19, 10 (1965)
533. U. Nowak, K.D. Usadel, J. Keller, P. Miltényi, В. Beschoten, G. Giintherod* 

Phys. Rev. В 66, 014430 (2002)
534. D.P. Belanger, in Spin Glasses and Random Fields, ed. by A.P. Young (Work: 

Scientific, Singapore, 1998)
535. M.S. Pierce, R.G. Moore, L.B. Sorensen, S.D. Kevan, O. Hellwig, E.E. Fuller­

ton, J.B. Kortright, Phys. Rev. Lett. 90, 175502 (2003)
536. F. Bitter, Phys. Rev. 41, 507 (1932)
537. Y. Acremann, C.H. Back, M. Buess, O. Portm ann, A. Vaterlaus, D. Pescia 

H. Melchior, Science 290, 492 (2000)
538. S.B. Choe, Y. Acremann, A. Scholl, A. Bauer, A. Doran, J. Stöhr, H.A. Pad­

more, Science 304, 420 (2004)
539. L. Néel, Compt. Rend. (Paris) 224, 1488 (1947)
540. E.C. Stoner, E.P. W ohlfarth, Phil. Trans. R. Soc. (London) A 240, 599 (194*
541. W. Wernsdorfer, Adv. Chem. Phys. 118, 99 (2001)
542. J. M iltat, G. Albuquerque, A. Thiaville, in Spin Dynamics in Confined M iz- 

netic Structures, ed. by B. Hillebrands, К. Ounadjela (Springer, Berlin He id-e- 
berg New York, 2002), p. 1

543. J. Mathon, A. Umerski, in Physics of Low Dimensional Systems, ed. :
J. Moràn-López (Kluwer/Plenum , New York, 2001), p. 363

544. Olle Eriksson, Private communication, March 2004
545. Ruqian Wu, Private communication, March 2004
546. O. Eriksson, M.S.S. Brooks, B. Johansson, Phys. Rev. В 41, 7311 (1990
547. R. Wu, A. Freeman, Phys. Rev. Lett. 69, 2867 (1992)
548. P. Kurz, G. Bihlmayer, S. Blügel, J. Phys.: Cond. M atter 14, 6353 (2002'
549. F .J. Himpsel, B. Reihl, Phys. Rev. В 28, 574 (1983)
550. C. Schüßler-Langeheine, E. Weschke, C. Mazumdar, R. Meier, A.Y. Grig: : - í 

G. Kaindl, C. Sutter, D. Abernathy, G. Grübel, M. Richter, Phys. Rev. bers 
84, 5624 (2000)

551. S. Legvolt, in Ferromagnetic Materials. Л Handbook on the Properties of I ' : :  
netically Ordered Substances, ed. by E.P. Wohlfarth (North-Holland. Ams"^- 
dam, 1980), p. 1

552. G. Busch, P. Wächter, Phys. Condens. M atter 5, 232 (1966)
553. K. Sattler, H.C. Siegmann, Phys. Rev. Lett. 29, 1565 (1972)



References 795

554. B.N. Harmon, A.J. Freeman, Phys. Rev. В 10, 1979 (1974)
555. S.D. Kevan, Editor, Angle-Resolved Photoemission: Theory and Current Ap­

plications (Elsevier, Amsterdam, 1992)
556. R.S. Williams, P.S. Wehner, J. Stöhr, D.A. Shirley, Surf. Sci. 75, 215 (1978)
557. M. Donath, in В and-Ferromagnetism, ed. by K. Baberschke, M. Donath, 

W. Nolting (Springer, Berlin Heidelberg New York, 2001), p. 267
558. F. Passek, M. Donath, К. Erti, J. Magn. Magn. Mater. 159, 103 (1996)
559. V.L. Moruzzi, J.F. Janak, A.R. Williams, Calculated Electronic Properties of 

Metals (Pergamon, Oxford, 1978)
560. C. Guillot, Y. Ballu, J. Paigé, J. Lecante, K.P. Jain, P. Thiry, R. Pinchaux, 

Y. Pétroff, L.M. Falicov, Phys. Rev. Lett. 39, 1632 (1977)
561. R /Clauberg, W. Gudat, E. Kisker, E. Kuhlmann, G.M. Rothberg, Phys. Rev. 

Lett. 47, 1314 (1981)
562. K. Ono, A. Kakizaki, K. Tanaka, K. Shimada, Y. Saitoh, T. Sendohda, Solid 

State Commun. 107, 153 (1998)
563. J. Osterwalder, Surf. Rev. Lett. 4, 391 (1997)
564. M. Hoesch, T. Greber, V.N. Petrov, M. Muntwiler, M. Hengsberger, 

W. Auwärter, J. Osterwalder, J. Elee. Spectrosc. Relat. Phenom. 124, 263
( 2002)

565. E. Kisker, W. Gudat, M. Campagna, E. Kuhlmann, H. Hopster, I.D. Moore, 
Phys. Rev. Lett. 43, 966 (1979)

566. T. Greber, in B and-Ferromagnetism, ed. by K. Baberschke, M. Donath, 
W. Nolting (Springer, Berlin Heidelberg New York, 2001), p. 94

567. T. Greber, T.J. Kreutz, J. Osterwalder, Phys. Rev. Lett. 79, 4465 (1997)
568. F. Manghi, V. Bellini, J. Osterwalder, T.J. Kreutz, P. Aebi, C. Arcangeli, Phys. 

Rev. В 59, 10409 (1999)
569. S. Monastra, F. Manghi, C.A. Rozzi, C. Arcangeli, E. Wetli, H.J. Neff, T. Gre­

ber, J. Osterwalder, Phys. Rev. Lett. 88, 236402 (2002)
570. A.V. Fedorov, T. Valla, F. Liu, P.D. Johnson, M. Weinert, P.B. Allen, Phys. 

Rev. В 65, 212409 (2002)
571. E.P. Wohlfarth, in Proceedings of the International Conference on Magnetism, 

Nottingham, England, ed. by E.P. Wohlfarth, et al. (The Institute of Physics 
and the Physical Society, London, 1965), p. 51

572. E.P. Wohlfarth, Phys. Lett. A 36, 131 (1971)
573. D.T. Pierce, W.E. Spicer, Phys. Rev. Lett. 25, 581 (1970)
574. D.E. Eastman, J. Appi. Phys. 40, 1387 (1969)
575. N.F. Mott, Proc. Phys. Soc. (London), Ser. A 153, 699 (1936)
576. N.F. Mott, Proc. Phys. Soc. (London), Ser. A 156, 368 (1936)
577. N.F. M ott, Adv. Phys. 13, 325 (1964)
578. N.F. Mott, H. Jones, The Theory of the Properties of Metals and Alloys (Dover, 

New York, 1958)
579. E.Y. Tsymbal, D.G. Pettifor, Phys. Rev. В 54, 15314 (1996)
580. A. Fert, LA. Campbell, Phys. Rev. Lett. 21, 1190 (1968)
581. J. Smit, Physica (Utrecht) 17, 612 (1951)
582. L. Berger, Physica (Utrecht) 30, 1141 (1964)
583. A. MalozemofT, Phys. Rev. В 34, 1853 (1986)
584. W. Döring, Ann. Phys. (Leipzig) 32, 259 (1938)
585. J.S. Moodera, L.R. Kinder, T.M. Wong, R. Meservey, Phys. Rev. Lett. 74, 

3273 (1995)



796 References

586. The phenomenon now known as colossal magnetoresistance has a long histor 
th a t dates back at least into the 1960s. For a review see Y. Tokura, Y. Tomioka 
J. Magn. Magn. Mater. 200, 1 (1999)

587. N. García, M. Munoz, Y.W. Zhao, Phys. Rev. Lett. 82, 2923 (1999)
588. S.A. Sohn, D.R. Hines, A.C.H. Rowe, J.S. Tsai, Y.A. Pashkin, S.J. Chuiu 

N. Goel, M.B. Santos, Appi. Phys. Lett. 80, 4012 (2002)
589. D.P. Pappas, K.P. Kämper, B.P. Miller, H. Hopster, D.E. Fowler, C.R. Brund--

A.C. Luntz, Z.X. Shen, Phys. Rev. Lett. 66, 504 (1991)
590. H.C. Siegmann, J. Phys.: Condens. M atter 4, 8395 (1992)
591. H.J. Drouhin, Phys. Rev. В 62, 556 (2000)
592. W.H. Rippard, R.A. Buhrman, Phys. Rev; Lett. 84, 971 (2000)
593. S. van Dijken, X. Jiang, S.S.P. Parkin, Appi. Phys. Lett. 82, 775 (2003)
594. D.J. Monsmal, J.C. Lodder, T.J.A. Popma, B. Dieny, Phys. Rev. Lett. 74 

5260 (1995)
595. S. van Dijken, X. Jiang, S.S.P. Parkin, Phys. Rev. В 66, 094417 (2002)
596. R. Jansen, P.S.A. Kumar, O.M.J. van’t  Erve, R. Vlutters, P. de Haan. J 

Lodder, Phys. Rev. Lett. 85, 3277 (2000)
597. X. Jiang, R. Wang, S. van Dijken, R. Shelby, R. Macfarlane, G.S. Solomon

J. Harris, S.S.P. Parkin, Phys. Rev. Lett. 90, 256603 (2003)
598. S.S.P. Parkin, C. Kaiser, A. Panchula, K. Roche, M. Samant, IEEE Trans 

Mag. 91, 661 (2003)
599. D.L. Abraham, H. Hopster, Phys. Rev. Lett. 20, 2333 (1987)
600. W. Weber, S. Riesen, H.C. Siegmann, in В and-Ferromagnetism, ed. b

K. Baberschke, M. Donath, W. Nolting (Springer, Berlin Heidelberg New York 
2001), p. 320

601. W. Weber, S. Riesen, C.H. Back, A. Shorikov, V. Anisimov, H.C. Siegmaim 
Phys. Rev. В 66, 100405 (2002)

602. W. Weber, S. Riesen, H.C. Siegmann, Science 291, 1015 (2001)
603. D. Oberli, R. Bürgermeister, S. Riesen, W. Weber, H.C. Siegmann, Phys. Rev 

Lett. 81, 4228 (1998)
604. A. Filipe, H.J. Drouhin, G. Lampel, Y. Lassailly, J. Nagle, J. Peretti. • - 

Safarov, A. Schuhl, Phys. Rev. Lett. 80, 2425 (1998)
605. Rolf Allenspach, Christian Back, H.C. Siegmann, World Intellectual Properrr 

Organization patent number WO 00/77776 A l, Ultrafast Magnetrizatior. Re­
versal filed June 10, 1999.

606. P.S. Farago, H.C. Siegmann, in Physics of the One- and Two-Electron Ar: v -l 
ed. by F. Bopp, H. Kleinpoppen (North-Holland, Amsterdam, 1966), p. 59

607. J. Berakdar, J. Kirschner, Editors, Many-Particle Spectroscopy of Atoms. M - 
cules and Surfaces (Kluwer/Plenum, New York-London, 2001)

608. D.R. Penn, S.P. Apeli, S.M. Girvin, Phys. Rev. Lett. 55, 518 (1985)
609. H.C. Siegmann, D.T. Pierce, R.J. Celotta, Phys. Rev. Lett. 46, 452 (1 9 ^
610. J. Kirschner, S. Suga, Solid State Commun. 64, 997 (1987)
611. J. Kirschner, D. Rebenstorff, H. Ibach, Phys. Rev. Lett. 53, 698 (1984
612. H. Hopster, R. Rauhe, R. Clauberg, Phys. Rev. Lett. 53, 695 (1984)
613. J. Kirschner, E. Langenbach, Solid State Commun. 66, 761 (1988)
614. D.L. Abraham, H. Hopster, Phys. Rev. Lett. 62, 1157 (1989)
615. D. Venus, J. Kirschner, Phys. Rev. В 37, 2199 (1988)
616. S.N. Samarin, J. Berakdar, O. Artamonov, J. Kirschner, Phys. Rev. Le:*

1746 (2000)



References 797

617. R. Vollmer, M. Etzkorn, P.S.A. Kumar, H. Ibach, J. Kirschner, Phys. Rev. 
Lett. 91, 147201 (2003)

618. R.N. Sinclair, B.N. Brockhouse, Phys. Rev. 120, 1638 (1960)
619. J.C. Gröbli, A. Kündig, F. Meier, H.C. Siegmann, Physica В 204, 359 (1995)
620. R. Meservey, P.M. Tedrow, Phys. Rep. 238, 173 (1994)
621. A. Vaterlaus, F. Milani, F. Meier, Phys. Rev. Lett. 65, 3041 (1990)
622. M. Landolt, M. Campagna, Phys. Rev. Lett. 38, 663 (1977)
623. S.F. Alvarado, P. Renaud, Phys. Rev. Lett. 68, 1387 (1992)
624. C. Rau, J. Magn. Magn. Mater. 31, 141 (1982)
625. G. Busch, M. Campagna, D.T. Pierce, H.C. Siegmann, Phys. Rev. Lett. 28,

611 ( I972)
626. H.C. Siegmann, in Physics of Low Dimensional Systems, ed. by J.L. Morán- 

López (Kluwer/Plenum, New York, 2001), p. 1
627. J.S. Helman, W. Baltensperger, Mod. Phys. Lett. 5, 1769 (1991)
628. N. Müller, W. Eckstein, W. Heiland, W. Zinn, Phys. Rev. Lett. 29, 1651 (1972)
629. E. Kisker, G. Baum, A.H. Mahan, W. Raith, K. Schröder, Phys. Rev. Lett. 

36, 982 (1976)
630. G.A. Prinz, Phys. Today 48, 58 (1995)
631. S.D. Sarma, J. Fabian, X. Hu, I. Žutie, Superlattice Microstr. 27, 289 (2000)
632. S.F. Alvarado, Phys. Rev. Lett. 75, 513 (1995)
633. V.P. LaBella, D.W. Bullock, Z. Ding, C. Emery, A. Venkatesan, W.F. Oliver, 

G.J. Salomo, P.M. Thibado, M. Mortazavi, Science 292, 1518 (2001)
634. W.F. Egelhoff, Jr., M.D. Stiles, D.P. Pappas, D.T. Pierce, J.M. Byers, M.B. 

Johnson, B.T. Jonker, S.F. Alvarado, J.F. Gregg, J.A.C. Bland, R.A. Buhrman, 
Science 296, 1595 (2002)

635. G. Schmidt, L.W. Molenkamp, Semicond. Sci. Technol. 17, 310 (2002)
636. J.M.D. Teresa, A. Bartelemy, A. Fert, J.P. Contour, F. Montaigne, P. Seneor, 

Science 286, 507 (1999)
637. J. Mathon, A. Umerski, Phys. Rev. В 60, 1117 (1999)
638. P. Mavropoulos, N. Papanikolaou, P.H. Dederichs, Phys. Rev. Lett. 85, 1088

( 2000)

639. W.H. Butler, X.G. Zhang, T.C. Schulthess, J.M. MacLaren, Phys. Rev. В 63, 
054416 (2001)

640. B.G. Levi, Phys. Today 12, 24 (2004)
641. S. Yuasa, T. Nagahama, Y. Suzuki, Science 297, 234 (2002)
642. A.F. Andreev, Zh. Eksp. Teor. Fiz. 46, 1823 (1964)
643. S.K. Upadhyay, A. Palanisami, R.N. Louie, R.A. Buhrman, Phys. Rev. Lett. 

81, 3247 (1998)
644. Y. Ji, G.J. Strijkers, F.Y. Yang, C.L. Chien, J.M. Byers, A. Anguelouch, 

G. Xiao, A. Gupta, Phys. Rev. Lett. 86, 5585 (2001)
645. J.S. Parker, S.M. Watts, P.G. Ivanov, P. Xiong, Phys. Rev. Lett. 88, 196601

(2002)
646. LI. Mazin, Phys. Rev. Lett. 83, 1427 (1999)
647. M. Münzenberg, J.S. Moodera, Phys. Rev. В 70, 060402 (2004)
648. D.T. Pierce, Phys. Scr. 38, 291 (1988)
649. U. Schliekum, N. Janke-Gilman, W. Wulfhekel, J. Kirschner, Phys. Rev. Lett. 

92, 107203 (2004)
650. H. Ding, W. Wulfhekel, J. Henk, B. Bruno, J. Kirschner, Phys. Rev. Lett. 90, 

116603 (2003)



798 References

651. T.K. Yamada, M.M.J. Bischoff, G.M.M. Heijnen, T. Mizoguchi, H. van Kem­
pen, Phys. Rev. Lett. 90, 056803 (2003)

652. A. Wachowiak, J. Wiebe, M. Bode, O. Pietzsch, M. Morgenstern, R. Wiesen­
danger, Science 298, 577 (2002)

653. M. Bode, O. Pietzsch, A. Kubetzka, R. Wiesendanger, Phys. Rev. Lett. 92 
067201 (2004)

654. W. Wulfhekel, H.F. Ding, J. Kirschner, J. Appi. Phys. 87, 6475 (2000)
655. C.J. Davisson, L.H. Germer, Nature (London) 119, 558 (1927)
656. C.J. Davisson, L.H. Germer, Phys. Rev. 33, 760 (1929)
657. G.E. Kuyatt, Phys. Rev. В 12, 4581 (1975)
658. V. Weisskopf, Z. Phys. 93, 561 (1935)
659. D. Maison, Phys. Lett. 19, 654 (1966)
660. R. Loth, W. Eckstein, Phys. Lett. 20, 390 (1966)
661. M.R. O ’Neill, M. Kalisvaart, F.B. Dunning, G.K. Walters, Phys. Rev. L̂ ** 

34, 1167 (1975)
662. R. Feder, Phys. Stat. Sol. 46, 31 (1971)
663. R.J. Celotta, D.T. Pierce, G.C. Wang, S.D. Bader, G.P. Felcher, Phys. Re- 

Lett. 43, 728 (1979)
664. T. Duden, E. Bauer, Surf. Rev. Lett. 5, 1213 (1998)
665. U. Gradmann, S.F. Alvarado, in Polarized Electrons in Surface Physics, ed. t

R. Feder (World Scientific, Singapore, 1985), p. 321
666. J. Unguris, D.T. Pierce, R.J. Celotta, Phys. Rev. В 29, 1381 (1984)
667. R.K. Nesbet, Phys. Rev. В 32, 390 (1985)
668. H. Hopster, Phys. Rev. В 36, 2325 (1987)
669. D. Tillmann, R. Thiel, E. Kisker, Z. Phys. В 77, 1 (1989)
670. R. Bertacco, F. Ciccacci, Phys. Rev. В 59, 4207 (1999)
671. D.T. Pierce, R.J. Celotta, M.H. Kelley, J. Unguris, Nucl. Instrum. Methods A 

266, 550 (1988)
672. J. Graf, C. Jozwiak, A.K. Schmid, Z. Hussain, A. Lanzara, Phys. Rev. В "1 

144429 (2005)
673. W. Reim, J. Schoenes, in Ferromagnetic Materials, Voi. 5, ed. by K.H 

Buschow, E.P. Wohlfarth (Elsevier, Amsterdam, 1990), p. 133
674. G. Schoenhense, H.C. Siegmann, Ann. Physik 2, 465 (1993)
675. W. Weber, A. Bischof, R. Allenspach, C.H. Back, J. Fassbender, U. Ms

B. Schirmer, R.M. Jungblut, G. Güntherodt, В. Hillebrands, Phys. Rev E 
54, 4075 (1996)

676. S.F. Cheng, V.G. Harris, G.A. Prinz, IEEE Trans. Magn. 33, 3529 (1997
677. C. Maurain, J. Phys. (Paris) 1, 90 (1902)
678. M.H. Francombe, R.W. Hofman, Editors, Physics of Thin Films (Acade::- 

New York, 71)
679. W.H. Meiklejohn, C.P. Bean, Phys. Rev. 102, 1413 (1956)
680. C. Domb, J.L. Lebowitz, Editors, Phase Transitions and Critical Phenom - . 

(Academic, New York, 1983)
681. H.C. Siegmann, Rev. Solid State Sci. 4, 817 (1990)
682. P. Poulopoulos, K. Baberschke, in В and-Ferromagnetism, ed. by K. Baber­

schke, M. Donath, W. Nolting (Springer, Berlin Heidelberg New York. 2Í* - 
p. 283

683. H.C. Siegmann, P.S. Bagus, Phys. Rev. В 38, 10434 (1988)



References 799

684. H.C. Siegmann, in Thin Film Growth Techniques for Low Dimensional Struc­
tures, ed. by R.F.C. Farrow, S.S.P. Parkin, P.J. Dobson, J.H. Neave, A.S. Arrot 
(Plenum, New York, 1987), p. 507

685. R. Allenspach, M. Taborelli, M. Landolt, H.C. Siegmann, Phys. Rev. Lett. 56, 
953 (1986)

686. J.S. Jiang, S.D. Bader, Scripta Mater. 47, 563 (2002)
687. J. Nogués, I.K. Schuller, J. Magn. Magn. Mater. 192, 203 (1999)
688. A.E. Berkowitz, K. Takano, J. Magn. Magn. Mater. 200, 552 (1999)
689. T.C. Schulthess, W.H. Butler, J. Appi. Phys. 85, 5510 (1999)
690. M.D. Stiles, R.D. McMichael, Phys. Rev. В 59, 3622 (1999)
691. M. Kiwi, J. Magn. Magn. Mater. 234, 584 (2001)
692. I.K. Schuller, MRS Bull. 29, 642 (2004)
693. H. Ohldag, T.J. Regan, J. Stöhr, A. Scholl, F. Nolting, J. Lüning, C. Stamm,

S. Anders, R.L. White, Phys. Rev. Lett. 87, 247201 (2001)
694. H. Ohldag, A. Scholl, F. Nolting, E. Arenholz, S. Maat, A.T. Young, M. Carey, 

J. Stöhr, Phys. Rev. Lett. 91, 017203 (2003)
695. A. Scholl, F. Nolting, J.W. Seo, H. Ohldag, J. Stöhr, S. Raoux, J.P. Locquet,

J. Fompeyrine, Appi. Phys. Lett. 85, 4085 (2004)
696. P. Kappenberger, S. Martin, Y. Pellmont, H.J. Hug, J.B. Kortright, O. Hellwig, 

E.E. Fullerton, Phys. Rev. Lett. 91, 267202 (2003)
697. L.C. Sampaio, A. Mougin, J. Ferre, P. Georges, A. Brun, H. Bernas, S. Poppe,

T. Mewes, J. Fassbender, B. Hillebrands, Europhys. Lett. 63, 819 (2003)
698. A. MalozemofF, Phys. Rev. В 37, 7673 (1987)
699. К. Takano, R.H. Kodama, A.E. Berkowitz, W. Cao, G. Thomas, Phys. Rev. 

Lett. 79, 1130 (1997)
700. J. Nogués, D. Lederman, T .J. Moran, I.K. Schuller, K.V. Rao, Appi. Phys. 

Lett. 68, 3186 (1996)
701. J. Nogués, D. Lederman, T.J. Moran, I.K. Schuller, Phys. Rev. Lett. 76, 4624 

(1996)
702. T.L. Kirk, O. Hellwig, E.E. Fullerton, Phys. Rev. В 65, 224426 (2002)
703. T. Gredig, I.N. Krivorotov, P. Eames, E.D. Dahlberg, Appi. Phys. Lett. 81, 

1270 (2002)
704. F. Canet, S. Mangin, C. Bellouard, M. Piecuch, Europhys. Lett. 52, 594 (2000)
705. S. Mangin, F. Montaigne, A. Schuhl, Phys. Rev. В 68, 140404 (2003)
706. H. Ohldag, H. Shi, E. Arenholz, J. Stöhr, D. Lederman, Phys. Rev. Lett. 96, 

027203 (2006)
707. A. Scholl et al. to be published.
708. P. Miltényi, M. Gierlings, J. Keller, B. Beschoten, G. Güntherodt, U. Nowak,

K. D. Usadel Phys. Rev. Lett. 84, 4224 (2000)
709. H. Zijlstra, IEEE Trans. Magn. M A G -15, 1246 (1979)
710. V.L Nikitenko, V.S. Gornakov, A.J. Shapiro, R.D. Shull, K. Liu, S.M. Zhou,

C.L. Chien, Phys. Rev. Lett. 84, 765 (2000)
711. C. Leighton, M.R. Fitzsimmons, P. Yashar, A. Hoffman, J. Nogués, J. Dura, 

C.F. Majkrzak, I.K. Schuller, Phys. Rev. Lett. 86, 4394 (2001)
712. P. Blomqvist, K.M. Krishnan, H. Ohldag, Phys. Rev. Lett. 94, 107203 (2005)
713. S. Blügel, Phys. Rev. Lett. 68, 851 (1992)
714. S. Blügel, M. Weinert, P.H. Dederichs, Phys. Rev. Lett. 60, 1077 (1988)
715. C.L. Fu, A.J. Freeman, T. Oguchi, Phys. Rev. Lett. 534, 2700 (1985)
716. S.D. Bader, J. Magn. Magn. Mater. 100, 440 (1985)



800 References

717. M. Stampanoni, A. Vaterlaus, D. Pescia, M. Aeschlimann, W. Durr, S. Bliigel. 
Phys. Rev. В 37, 10380 (1988)

718. К. Totland, P. Puchs, J.C. Groebli, M. Landolt, Phys. Rev. Lett. 70, 248“ 
(1993)

719. H.C. Mertins, S. Valencia, W. Gudat, P.M. Oppeneer, O. Zahar ко, H. Grimmer 
Europhys. Lett. 66, 743 (2004)

720. J.E. Ortega, F.J. Himpsel, G.J. Mankey, R.F. Willis, Phys. Rev. B 47, 154t 
(1993)

721. S. Egger, C.H. Back, J. Krewer, D. Pescia, Phys. Rev. Lett. 83, 2833 (1999'
722. Z.Q. Qiu, S.V. Smith, J. Phys.: Condens. M atter 14, 169 (2002)
723. Y.Z. Wu, A.K. Schmid, M.S. Altman, X.F. Jin, Z.Q. Qiu, Phys. Rev. Lett. 94 

027201 (2005)
724. J. Paggel, T .Miller, T.C. Chiang, Phys. Rev. Lett. 83, 1415 (1999)
725. C. Kittel, Solid State Phys. 22, 1 (1968)
726. Y. Wang, P.M. Levy, Phys. Rev. Lett. 65, 2732 (1990)
727. D. Edwards, J. Mathon, R.B. Muniz, M.S. Phan, Phys. Rev. Lett. 67, 49 

(1991)
728. P. Bruno, C. Chappert, Phys. Rev. Lett. 67, 1602 (1991)
729. P. van Son, H. van Kempen, P. Wyder, Phys. Rev. Lett. 58, 2271 (1987)
730. T. Valet, A. Fert, Phys. Rev. B 48, 7099 (1993)
731. J.H. Park, E. Vescovo, H.J. Kim, C. Kwon, R. Ramesh, T. Venkatesan, Natura 

392, 794 (1998)
732. R.A. de Groot, F.M. Mueller, P.G. van Engen, K.H.J. Buschow, Phys. Rev 

Lett. 50, 2024 (1983)
733. H. Kolev, G. Rangelov, J. Braun, M. Donath, Phys. Rev. B 72, 104415 (200:
734. S. Picozzi, A. Continenza, A.J. Freeman, J. Appi. Phys. 94, 4723 (2003)
735. M. Johnson, R.H. Silsbee, Phys. Rev. Lett. 55, 1790 (1985)
736. M. Johnson, Phys. Rev. Lett. 70, 2142 (1993)
737. F.J. Jedema, A.T. Filip, B.J. van Wees, Nature 410, 345 (2001)
738. F.J. Jedema, H.B. Heersche, A.T. Filip, J.J.A. Baselmans, B.J. van Wee? 

Nature 416, 713 (2002)
739. S. Dubois, L. Piraux, J.M. George, K. Ounadjela, J.L. Duvail, A. Fert: Phys 

Rev. B 60, 477 (1999)
740. J. Bass, W. P. P ra tt Jr., J. Magn. Magn. Mater. 200, 274 (1999)
741. L. Piraux, S. Dubois, A. Fert, L. Belliard: Eur. Phys. J. B 4, 413 (1998)
742. S.A. Crooker, D.D. Awschalom, J.J. Baumberg, F. Flack, N. Samarth: Phys 

Rev. B 56, 7574 (1997)
743. M. AlHajDarwish, H. Kurt, S. Urazhdin, A. Fert, R. Loloee, J. W. P. Pra:: 

J. Bass, Phys. Rev. Lett. 93, 157203 (2004)
744. S. van Dijken, X. Fain, S.M. W atts, J.M.D. Coey, Phys. Rev. B 70, 0524.* 

(2004)
745. B.A. Gurney, V.S. Speriosu, J.P. Nozieres, H. Lefakis, D.R. Wilhoit, O.U. Neri 

Phys. Rev. Lett. 71, 4023 (1993)
746. S.S.P. Parkin: Phys. Rev. Lett. 71, 1641 (1993)
747. S. Garzon, L Žutie, R.A. Webb: Phys. Rev. Lett. 94, 176601 (2005)
748. Y. Ji, C. Chien, M. Stiles, Phys. Rev. Lett. 90, 106601 (2003)
749. M.D. Stiles, J. Xiao, A. Zangwill, Phys. Rev. B 69, 054408 (2004)
750. B. Ozyilmaz, A.D. Kent, J.Z. Sun, M.J. Rooks, R.H. Koch, Phys. Rev. Le** 

93, 176604 (2004)



References 801

751. C. Heide, P. Zilberman, R. Elliot, Phys. Rev. В 63, 064424 (2001)
752. L. Berger, J. Appi. Phys. 91, 6795 (2002)
753. M.D. Stiles, A. Zangwill, Phys. Rev. В 66, 014407 (2002)
754. S.M. Rezende, F.M. de Aguiar, A. Azevedo, Phys. Rev. Lett. 94, 037202 (2005)
755. A.Y. Dobin, R. Victora, Phys. Rev. Lett. 90, 167203 (2003)
756. I.N. Krivotorov, N.C. Emley, J.C. Sankey, S.L Kiselev, D.C. Ralp, R.A. 

Buhrman, Science 307, 228 (2005)
757. M. Tsoi, A.G.M. Jansen, J. Bass, W.C. Chiang, M. Seek, V. Tsoi, P. Wyder, 

Phys. Rev. Lett. 80, 493 (1998)
758. J.Z. Sun, J. Magn. Magn. Mater. 202, 157 (1999)
759. F.J. Albert, J.A. Ratine, R.A. Buhrman, D.C. Ralph, Appi. Phys. Lett. 77, 

3809 (2000)
760. F.J. Albert, N.C. Emley, E.B. Myers, D.C. Ralph, R.A. Buhrman, Phys. Rev. 

Lett. 89, 226802 (2002)
761. K.J. Lee, A. Deac, O. Redon, J.P. Nozieres, B. Dieny, Nat. Mater. 3, 877 (2004)
762. L. Torres, L. Lopez-Diaz, E. Martinez, M. Carpentieri, G. Finocchio, J. Magn. 

Magn. Mater. 286, 381 (2005)
763. Y. Acremann and J.P. Strachan and V. Chembrolu and S.D. Andrews and 

T. Tyliszczak and J.A. Ratine and M.J. Carey and B.M. Clemens and H.C. 
Siegmann and J. Stöhr, Phys. Rev. Lett. 96, 217202 (2006)

764. M.R. Pufall, W.H. Rippard, T.J. Silva, Appi. Phys. Lett. 83, 323 (2003)
765. J.Z. Sun, D.J. Monsma, D.W. Abraham, M.J. Rooks, R.H. Koch, Appi. Phys. 

Lett. 81, 2202 (2002)
766. J.E. Wegrowe, A. Fabian, P. Guittienne, X. Hoífer, D. Kelly, J.P. Ansermet, 

E. Olive, Appi. Phys. Lett. 80, 3775 (2002)
767. S.L Kiselev, J.C. Sankey, I.N. Krivorotov, N.C. Emley, R.J. Schoelkopf, R.A. 

Buhrman, D.C. Ralph, Nature 425, 380 (2003)
768. S. Urazhdin, N.O. Birge, W.P. P ratt, J. Bass, Phys. Rev. Lett. 91, 146803 

(2003)
769. M. Tsoi, A.G.M. Jansen, J. Bass, W.C. Chiang, V. Tsoi, P. Wyder, Nature 

406, 46 (2000)
770. A. Yamaguchi, T. Ono, S. Nasu, K. Miyake, K. Mibu, T. Shinjo, Phys. Rev. 

Lett. 92, 077205 (2004)
771. M. Tsoi, R.E. Fontana, S.S.P. Parkin, Appi. Phys. Lett. 83, 2617 (2003)
772. M. Kläui, C.A.F. Vaz, J.A.C. Bland, W. Wernsdorfer, G. Faini, E. Cambril,

L.J. Heyderman, Appi. Phys. Lett. 83, 105 (2003)
773. J. Grollier, P. Boulenc, V. Gros, A. Hamzic, A. Vaures, A. Fert, G. Faini, Appi. 

Phys. Lett. 83, 509 (2003)
774. J.J. Versluijs, M.A. Bari, J.M.D. Coey, Phys. Rev. Lett. 87, 026601 (2001)
775. J. Inoue, H. Ohno, Science 309, 2004 (2005)
776. H. Suhl, J. Phys. Chem. Solids 1, 209 (1957)
777. D.P. Stern, Rev. Geophys. 40, 1 (2002)
778. H. Kronmueller, Nachwirkungen in Ferromagnetika (Springer, Berlin Heidel­

berg New York, 1965)
779. F.H.D. Leeuw, R. van den Doel, U. Enz, Rep. Prog. Phys. 43, 689 (1980)
780. P.B. Corkum, F. Brunei, N.K. Sherman, T. Srinivasan-Rao, Phys. Rev. Lett. 

61, 2886 (1988)
781. K.H. Bennemann, in В and-Ferromagnetism, ed. by K. Baberschke, M. Donath, 

W. Nolting (Springer, Berlin Heidelberg New York, 2001), p. 173



802 References

782. S.G. Reidy, L. Cheng, W.E. Bailey, Appi. Phys. Lett. 82, 1254 (2003)
783. S. Ingvarsson, G. Xiao, S.S.P. Parkin, R.H. Koch, Appi. Phys. Lett. 85, 499ô 

(2004)
784. G.P. Zhang, W. Hübner, Phys. Rev. Lett. 85, 3025 (2000)
785. R. Gomez-Abal, W. Hübner, Phys. Rev. B 65, 195114 (2002)
786. R. Gomez-Abal, W. Hübner, J. Phys.: Condens. M atter 15, S709 (2003)
787. R. Gomez-Abal, O. Ney, K. Satitkovitchai, W. Hübner, Phys. Rev. Lett. 92 

227402 (2004)
788. L Tudosa, C. Stamm, A.B. Kashuba, F. King, H.C. Siegmann, J. Stöhr, G. Ju. 

B. Lu, D. Weller, Nature 428, 831 (2004)
789. W. Pauli, Z. Phys. 41, 81 (1927)
790. A.Y. Elezzabi, M.R. Freeman, M. Johnson; Phys. Rev. Lett. 77, 3220 (1996
791. Y. Tserkovniak, A. Brataas, G.E.W. Bauer, Phys. Rev. Lett. 88, 117601 (2002
792. R. Urban, G. Woltersdorf, B. Heinrich, Phys. Rev. Lett. 87, 217204 (2001'
793. K. Lenz, T. Tolinski, J. Lindner, E. Kosubek, K. Baberschke, Phys. Rev. B 

65, 020402 (2002)
794. E.K.H. Bennemann, Nonlinear Optics in Metals (Oxford University Press, Ox­

ford, 1998)
795. A. Kirilyuk, T. Rasing, J. Opt. Soc. Am. В 22, 148 (2005)
796. H.С. Siegmann, E. Kay, in Ultrathin Magnetic Structures I, ed. by J.А.C 

Bland, В. Heinrich (Springer, Berlin Heidelberg New York, 1994), p. 152
797. W. Eib, B. Reihl, Phys. Rev. Lett. 40, 1674 (1978)
798. A. Vaterlaus, D. Guarisco, M. Lutz, M. Aeschlimann, M. Stampanoni, F. Meier 

J. Appi. Phys. 67, 5661 (1990)
799. R.S. Rhie, H.A. Dürr, W. Eberhardt, Phys. Rev. Lett. 90, 247201 (2003)
800. B. Koopmans, H.H.J.E. Kicken, M. van Kämpen, W.J.M. de Jonge, J. Magn 

Magn. Mater. 286, 271 (2005)
801. R. Knorren, K.H. Bennemann, R. Bürgermeister, M. Aeschlimann, Phys. Re-. 

В 61, 9427 (2000)
802. E. Beaurepaire, J.C. Merle, A. Daunois, J.Y. Bigot, Phys. Rev. Lett. 76. 4 - ' 

(1996)
803. L. Guidoni, E. Beaurepaire, J.Y. Bigot, Phys. Rev. Lett. 89, 017401 (2002*
804. J. Hohlfeld, E. Matthias, R. Knorren, K.H. Bennemann, Phys. Rev. Lett. 

4861 (1997)
805. J. Güdde, U. Conrad, V. Jähnke, J. Hohlfeld, E. Matthias, Phys. Rev. В 59 

6608 (1999)
806. В. Koopmans, M. van Kämpen, J.T . Kohlhepp, W.J.M. de Jonge, J. Apr. 

Phys. 87, 5070 (2000)
807. B. Koopmans, M. van Kämpen, J.T . Kohlhepp, W.J.M. de Jonge, Phys. Re 

Lett. 85, 844 (2000)
808. T. Kampfrath, R.G. Ulbrich, F. Leuenberger, M. Münzenberg, B.

W. Felsch, Phys. Rev. В 65, 104429 (2002)
809. P.M. Oppeneer, A. Liebsch, J. Phys.: Condens. M atter 16, 5519 (2004)
810. B. Koopmans, in Spin Dynamics in Confined Magnetic Structures II, ed. :

B. Hillebrands, К. Ounadjela (Springer, Berlin Heidelberg New York, 20C -
p. 253

811. T. Gerrits, H.A.M. van den Berg, J. Hohlfeld, L. Bähr, T. Rasing, Nature 41  ̂
509 (2002)

812. Y. Acremann, M. Buess, C.H. Back, M. Dumm, G. Bayreuther, D. Peso*. 
Nature 414, 51 (2001)



References 803

813. H.C. Siegmann, E.L. Garwin, C.Y. Prescott, J. Heidmann, D. Mauri, D. Weller, 
R. Allenspach, W. Weber, J. Magn. Magn. Mater. 151, 8 (1995)

814. C.H. Back, D. Weller, J. Heidmann, D. Mauri, D. Guarisco, E.L. Garwin, H.C. 
Siegmann, Phys. Rev. Lett. 81, 3251 (1998)

815. C.H. Back, R. Allenspach, W. Weber, S.S.P. Parkin, D. Weller, E.L. Garwin, 
H.C. Siegmann, Science 285, 864 (1999)

816. D. Guarisco, R. Bürgermeister, C. Stamm, F. Meier, Appi. Phys. Lett. 68, 
1729 (1996)

817. A.V. Kimel, A. Kirilyuk, A. Tsvetkov, R.V. Pisarev, T. Rasing, Nature 429, 
850 (2005)

818. J.U. Thiele, M. Buess, C.H. Back, Appi. Phys. Lett. 85, 28576 (2004)
819. G. Ju, J. Hohlfeld, B. Bergman, R.J.M. van de Veerdonk, О.N. Mryasov, J.Y. 

Kim, X. Wu, D. Weller, B. Koopmans, Phys. Rev. Lett. 93, 197403 (2004)
820. N.P. Duong, T. Satoh, M. Fiebig, Phys. Rev. Lett. 93, 117402 (2004)
821. W.K. Hiebert, A. Stankiewicz, M.R. Freeman, Phys. Rev. Lett. 79, 1134 (1997)
822. A. Puzic, H. Stoll, P. Fischer, В.V. Waeyenberge, J. Raabe, G. Denbaux, 

T. Haug, D. Weiss, G. Schütz, Phys. Scr. 115, 1029 (2005)
823. R. Höllinger, A. Killinger, U. Krey, J. Magn. Magn. Mater. 261, 178 (2003)
824. A. Yamasaki, W. Wulfhekel, R. Hertel, S. Suga, J. Kirschner, Phys. Rev. Lett. 

91, 127201 (2003)
825. H.F. Ding, A.K. Schmid, D. Li, K.Y. Guslienko, S.D. Bader, Phys. Rev. Lett. 

94, 157202 (2005)
826. B.E. Argyle, E. Terrenzio, J.C. Slonczewski, Phys. Rev. Lett. 53, 190 (1984)
827. J.P. Park, P. Eames, D.M. Engebretson, J. Berezovsky, P.A. Crowell, Phys. 

Rev. B 67, 020403 (2003)
828. J. Raabe, C. Quitmann, C.H. Back, F. Nolting, S. Johnson, C. Buehler, Phys. 

Rev. Lett. 94, 217204 (2005)
829. H. Stoll, A. Puzic, B. van Waeyenberge, P. Fischer, J. Raabe, M. Buess, 

T. Haug, R. Höllinger, C. Back, D. Weiss, G. Denbaux, Appi. Phys. Lett. 
84, 3328 (2004)

830. A. Puzic, B.V. Waeyenberge, K.W. Chou, P. Fischer, H. Stoll, G. Schütz, Appi. 
Phys. Lett. 97, 10704 (2005)

831. V. Novosad, F.Y. Fradin, P.E. Roy, K.S. Buchanan, K.Y. Guslienko, S.D. 
Bader, Phys. Rev. B 72, 024455 (2005)

832. L. Rayleigh, The Theory of Sound, 2nd Ed. (Dover, New York, 1945)
833. H.C. Siegmann, Z. Physik 165, 369 (1961)
834. M. Buess, Y. Acremann, A. Kashuba, C.H. Back, D. Pescia, J. Phys. C: Solid 

State Phys. 15, 1093 (2003)
835. M. Buess, R. Höllinger, T. Haug, K. Perzlmaier, U. Krey, D. Pescia, M.R. 

Scheinfein D. Weiss, C.H. Back, Phys. Rev. Lett. 93, 077207 (2004)
836. M. Buess, T.P.J. Knowles, R. Höllinger, T. Haug, U. Krey, D. Weiss, D. Pescia,

M.R. Scheinfein, , C.H. Back, Phys. Rev. В 71, 104415 (2005)
837. К. Perzlmaier, M. Buess, C.H. Back, V.E. Demidov, B. Hillebrands, S.O. 

Demokritov, Phys. Rev. Lett. 94, 057202 (2005)
838. V. Novosad, M. Grimsditch, K.Y. Guslienko, P. Vavassori, Y. Otani, S.D. 

Bader, Phys. Rev. В 66, 052407 (2002)
839. W.K. Hiebert, G.E. Ballentine, M.R. Freeman, Phys. Rev. В 65, 140404 (2002)
840. S. Kaka, S.E. Russek, Appi. Phys. Lett. 80, 2958 (2002)
841. H.W. Schumacher, C. Chappert, P. Crozat, R.G. Sousa, P.P. Freitas, J. Miltat, 

J. Fassbender, B. Hillebrands, Phys. Rev. Lett. 90, 017201 (2003)



804 References

842. C. Stamm, I. Tudosa, H.C. Siegmann, J. Stöhr, A.Y. Dobin, G. Woltersdorf. 
В. Heinrich, A. Vaterlaus, Phys. Rev. Lett. 94, 197603 (2005)

843. R. Urban, G. Woltersdorf, В. Heinrich, K. Ajdari, К. Myrtle, J.F . Cochran. 
E. Rosenberg, Phys. Rev. В 65, 020402 (2002)

844. T. Gerrits, H.A.M. van den Berg, J. Hohlfeld, L. Bär, T. Rasing, Nature 418. 
509 (2002)

845. J.P. Nibarger, R. Lopusnik, T .J. Silva, Appi. Phys. Lett. 82, 2212 (2003)
846. A.Y. Dobin, R. Victora, Phys. Rev. Lett. 92, 257204 (2004)
847. B. Lu, D. Weller, A. Sunder, G. Ju, X. Wu, R. Brockie, T. Nolan, C. Brucker 

R. Ranjan, J. Appi. Phys. 93, 6751 (2003)
848. loan Tudosa, Ph.D. dissertation, Stanford University, Stanford, CA (2005 

available on website http://www-ssrl.slac.stanford.edu/stohr
849. A. Kashuba, Phys. Rev. Lett. 96, 047601 (2006)
850. V.L. Safonov, H.N. Bertram, Phys. Rev. В 63, 094419 (2001)
851. A.A. Tulapurkar, T. Devolder, K. Yagami, P. Crozat, C. Chappert, A. Fuku- 

shim, Y. Suzuki, Appi. Phys. Lett. 85, 5358 (2004)
852. K. Yagami, A.A. Tulapurkar, A. Fukushima, Y. Suzuki, Appi. Phys. Lett. 85 

5634 (2004)
853. E.B. Myers, F.J. Albert, J.C. Sankey, E. Bonet, R.A. Buhrman, D.C. Ralph 

Phys. Rev. Lett. 89, 196801 (2002)
854. R.H. Koch, J.A. Katine, J.Z. Sun, Phys. Rev. Lett. 92, 088302 (2004)
855. T. Devolder, A.A. Tulapurkar, Y. Suzuki, C. Chappert, P. Crozat, K.K. Yam- 

agi, J. Appi. Phys. 98, 053904 (2005)
856. A. Fukushima, K. Yagami, A.A. Tulapurkar, Y. Suzuki, H. Kubota, A. Ya­

mamoto, S. Yuasa, Jpn. J. Appi. Phys. 44, 12 (2005)
857. M.D. Stiles, J. M iltat, in Spin Dynamics in Confined Magnetic Structures III 

ed. by B. Hillebrands, A. Thiaville (Springer, Berlin Heidelberg New York 
2005), p. 1

858. A.V. Kimel, A. Kirilyuk, P.A. Usachev, R.V. Pisarev, A.M. Balbashov, T. Ras­
ing, Nature 435, 655 (2005)

859. H.P. Wijn, in Landolt Boernstein New Series Group HI, Volume 27,13, ed. b> 
H.P. Wijn (Springer, Berlin Heidelberg New York, 1981), p. 125

860. LE. Dzyaloshinskii, Sov. Phys. JE T P  5, 1259 (1957)
861. J. Shan, T.F. Heinz, in Ultrafast Dynamical Processes in Semiconductors, eč 

by K.T. Tsen (Springer, Berlin Heidelberg New York, 2004)
862. J.G. Zeibel, Ph.D. Thesis Manipulating Wavepacket Dynamics with Half-Cy : - 

Pulses, University of Virginia, 2003.

http://www-ssrl.slac.stanford.edu/stohr

