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“1* seminar of scientific research program on middle range energy production and high-energy

particles for wide uses”, Nihon University, Surugadai, Tokyo, Japan, Dec. 20", 2014.
Sponsored by the investigative technical committee of the Japan Society of Plasma Science and
Nuclear Fusion Research: No. 14-01, Future compact fusion reactors using advanced techniques
promoted rapidly in this decade (ITC14-01 of JSPF).

Program, revised at 09:17 on Nov. 14, 2014.

AM talks: Production, transmission and storage of electric power, chairman: T. Asai, Nihon
Univ.

09:00-09:20 Opening talk, E. Nakamura, KEK

09:20-09:50 Recent status of plasma science and nuclear fusion research, S. Inagaki, RIAM,
Kyushu Univ.

09:50-10:20 Development of nuclear fission reactors by using accelerator driven system (ADS)
and progress of thorium reactor, I. Sakai, KEK

10:20-10:50 Large-scale experimental facilities used for plasma science and nuclear fusion
research and high-energy particle science, and energy storage, H. Satoh, KEK

short break (10:50-11:00)

AM talks: From the viewpoint of companies and developers, chairman: E. Nakamura, KEK

11:00-11:30 Transmission of electricity and optical communication, Y. Nakao and Fujikura
11:30-12:00 Particle accelerators for medical uses, M. Yamazaki, Mitsubishi Electric
12:00-12:30 Contribution to life by producing electric power supply, H. Imai, IDX

lunch time (12:30-14:00)

PM talks: Topics on plasma science and nuclear fusion research, chairman: S. Inagaki, RIAM,
Kyushu Univ.

14:00-14:30 Recent status of muon catalyzed fusion research (LCF), K. Ishida, RIKEN

14:30-15:00 Progress of FRC research and its applications to uCF, T. Asai, Nihon Univ.

15:00-15:30 Tri Alpha Energy's C-2 Field Reversed Configuration System, Dr. Eusebio
Garate, Tri Alpha Energy, Inc.

short break (15:30-15:40)

PM talks: Fundamental physics and social science, chairman: E. Nakamura, KEK

15:40-16:10 Construal of electric power on the science of economics, especially from the view
point of social security, Y. Kumazawa, Tohoku Gakuin Univ.

16:10-16:55 Simple vortex and typhoons with large Reynolds numbers, K. Takahashi, Tohoku
Gakuin Univ.

16:55-17:00 closing

Internal closed meeting (17:30-20:00)
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%R : Dr. Eusebio Garate * Tri Alpha Energy Inc. * Lead Scientist
T~ FIATNAT7HICBIT LT R =7 FORB (KEE)
WE: ~IATLT7 7B S C-2 FRC VAT A
Tri Alpha Energy's C-2 Field Reversed Configuration System
Tri Alpha Energy Team presented by Eusebio Garate
Tri Alpha Energy, Inc., P.O. Box 7010, Rancho Santa Margarita, CA 92688-7010, USA

eusebio@trialphaenergy.com

The field-reversed configuration (FRC) is a high-beta, prolate, compact toroid with poloidal magnetic
fields [1]. In Tri Alpha Energy's C-2 experimental system the FRC is formed by colliding two high-beta
compact toroids (CTs) in a central confinement vessel. Collision and thermalization of the CT kinetic
energy results in high temperature FRC's in the confinement vessel. As in other high-beta plasmas there
are stability and confinement concerns, which can be addressed by introducing and maintaining a

significant fast ion population in the system. In the C-2 system the fast ion population build-up is done by



high power neutral beam (NB) injection.

Early C-2 discharges [2] had relatively good confinement, but global power losses exceeded the
available NB input power. The addition of axially streaming plasma guns, magnetic end plugs as well as
advanced surface conditioning leads to dramatic reductions in turbulence driven losses and greatly
improved stability [3]. As a result, fast ion confinement significantly improved and allowed for build-up
of a dominant fast particle population. Under such appropriate conditions the C-2 system has achieved

highly reproducible, long-lived, macroscopically stable FRCs with record lifetimes [4].

[1] L.C. Steinhauer, Phys. Plasmas 18, 070501 (2011).
[2] M.W. Binderbauer, ef al., Phys. Rev. Lett. 105, 045003 (2010).
[3] M. Tuszewski et al., Phys. Rev. Lett. 108, 255008 (2012).

[4] H.Y. Guo, et al., submitted to Nature Communications (2014).
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