Acknowledgements

The author wishes to thank many individuals who have, in one way or another, contributed to the production of this book. I am most indebted to Prof. Vahé Petrosian, my PhD adviser at Stanford University. Without his continuous motivation, invaluable support, intellectual guidance, and help of various kinds, my dissertation and this volume could barely be accomplished. I am indebted to Drs. Brian Dennis and Gordon Holman, my current postdoctoral supervisors, for their crucial inputs to my work at NASA Goddard Space Flight Center. I am grateful to Prof. Philip Scherrer, my research adviser in my early years at Stanford and a member of my dissertation committee, who provided me with generous support and a great deal of help in many ways. His critical comments on my dissertation in the late stage of writing were especially appreciated. I thank other committee members, Profs. Peter Sturrock, Tsuneyoshi Kamae, and Robert Wagoner for their comments that helped improve my dissertation. I would like to thank my previous adviser, Prof. You Qiu Hu at University of Science and Technology of China, who sparked my interest in the fascinating field of solar physics and taught me MHD simulation skills. I am deeply grateful to Dr. Boon Chye Low for his motivation of my interest in CMEs and solar MHD, and for his long-term support and help.

I would like to acknowledge contributions to my research from colleagues. Dr. Siming Liu offered many critical ideas from a theoretical point of view to the RHESSI observations and he originally noted the interesting features in the 2003 November 13 M1.7 flare (Chapter 6). Yan-Wei Jiang performed spectral fitting for the statistical study of imaging spectroscopy (Chapter 2) and for other flares (Chapters 3 and 6). William East contributed to the programming task of implementing Coulomb collisions with warm-plasma into the acceleration portion of the Flare code (Appendix C). Drs. Haisheng Ji and Chang Liu provided imaged X-ray fluxes and Hα image fits files, respectively, for the 2003 October 29 X10 flare (Chapter 5).

I would like to thank Dr. John Mariska for generously providing his hydrodynamic code and for his timely help with flare simulations; I thank Dr. Peng Li for discussions in this regard. I am thankful to Dr. Vladimir Airapetian, my collaborator, for his insight of extending my simulation work to exoplanetary auroras. I thank Dr. Gordon Hurford for helpful discussions on imaging techniques, and Prof. Robert Lin for his leadership that ensured the successful RHESSI mission. I am particularly thankful to Dr. Thomas R. Metcalf, who tragically passed away recently, for his indispensable help with the PIXON imaging technique. I thank Sam Krucker, Jim McTiernan, Kim Tolbert, David Smith, Richard Schwartz, Edward Schmahl, Rick Pernak, Linhui Sui, Amir Caspi, Steven Christe, Ryan Milligan, Merrick Berg, Chau Dang, Andy Gopie, and other RHESSI team members for discussions and help of various kinds.

I am particularly grateful to Dr. Xue Pu Zhao for his motivation and guidance for my CME studies and heliospheric research. I sincerely thank Prof. Shi Tsan Wu for his advice and motivation for numerical MHD simulations of CMEs; I thank Drs. Tianxi Zhang and Weiping Guo for their help with the numerical code. I thank Drs. Yang Liu and Todd Hoeksema for help with analyzing WSO and SOHO MDI magnetic field data. I also thank Drs. Junwei Zhao, Sasha Kosovichev, Laurent Gizon, Aaron Birch, Tom Duvall, and Jesper Schou for discussions of helioseismology and various help (particularly on IDL); I thank Keh-Cheng Chu and Jeneen Sommers for their help with computing issues. I thank Drs. Simon Plunkett for help with analyzing SOHO LASCO CME data, Mei Zhang for comments and suggestions for my early CME simulations, Henrik Lundstedt for discussions on CME predictions and wavelet analysis of magnetic field time-series data, Nariaki Nitta for discussions on CME observations, and Drs. Tongjiang Wang, George Fisher, Janet Luhmann, Yan Li, Yuhong Fan, and Sarah Gibson for helpful discussions on various topics.

I also thank my Stanford fellow students Michael Dorris, Chi Yung (Stephen) Ng, and David Sowards-Emmerd for help with Linux, Latex, C++, and scientific computing in general, and Stephen Healey, Cheng Zheng, Adam Mantz, Mustafa Amin, Eric Morganson, Jane Li, and many others, who brought passion and fun to the astronomy program. I thank our administrative staff Carol Krueger (GSFC), Dana Volponi, Margaret Stehle, Violet Catindig, Maria Frank, Kathline Guan, and Elva Carbajal (Stanford) for dealing with logistical issues. I thank my friends Dunwei Wang, Zheng Wang, Yanping Pan, Ruixue Liu, Xiuping Xie, Yulin Chen, Zhaohua Yang, Arito Nishimori, Kyungyun Shin, Yao Chen, Zhigang Peng, Xianglei Huang, Yun Chen, Feng Deng, Yan Xu, Tongsheng Xia, Yi Zhou, and many others too numerous to list here for their friendship and various help.

Data analysis in this research utilized the RHESSI software package developed and maintained by the RHESSI team members; the map structure developed by Dr. Dominic Zarro was used to produce the heliographic figures presented in this work; we also used many general tools in the IDL Solar SoftWare (SSW) package contributed by the solar physics community at large and maintained by Dr. Samuel Freeland. This work was supported in part by NASA grants NAG5-12111 and NAG5 11918-1, and NSF grant ATM 03-12344 at Stanford University, and in part by the NASA Postdoctoral Program at the Goddard Space Flight Center, administered by Oak Ridge Associated Universities through a contract with NASA.

I wish to acknowledge the most helpful support provided by the publisher, Verlag Dr. Müller (VDM), in particular for editorial help from Mr. Chiponda Chimbelu. I also thank GSFC summer student Shea Hess Webber for her kind help with proofing the manuscript.

Special thanks goes to my wife, Li Jin, whom this book is dedicated to, and to my parents, Tianxuan Liu and Youfang Zhang, who have provided me with love and a great deal of support over decades.