
Advanced Fusion Research Center 

QUEST  2018.7.20  

QUEST10─ ╖ 

ⱪꜝ☼ⱴ ☿fi♃כ 



Advanced Fusion Research Center 

Contents  

Å↓╣╕≢─  

ÅQUEST ─  

Å↓╣╕≢─  

Å ∟ → ─  

Å ─  

ÅSOL≢─ ה ה ╣⌐ ∆╢  

Å↓╣╕≢─  

 



Advanced Fusion Research Center 

ⱪꜝ☼ⱴ ☿fi
 כ♃

ⱪꜝ☼ⱴ ☿fi
 כ♃

ⱪꜝ☼ⱴ ☿fi♃2016 2015 2014 2013 2012 2011 2010 2009 2008 2007 כ ⱪꜝ☼ⱴ ☿fi♃2018 2017 כ             

ⱪꜝ☼ⱴ  
                    

ⱪꜝ☼ⱴ  
                

                   

ⱪꜝ☼ⱴ  
                   

ⱪꜝ☼ⱴ  
             

                  

ⱪꜝ☼ⱴ  
 

ⱪꜝ☼ⱴ  
             

                                  

ⱪꜝ☼ⱴ  

                      

ⱪꜝ☼ⱴ  

                

              

              

ⱪꜝ☼ⱴ  
2015   

ⱪꜝ☼ⱴה  
             

              

ⱪꜝ☼ⱴ     ⱪꜝ☼ⱴ               

ה  

   2005 2007   

ה  

  Princeton Plasma Physics Laboratory 2017  

   2006 2009   Roger Raman University of Washington  2017  

   2007 2009   

  

   2008 2010   

   2008 2010   

   2010 2011   

   2010 2011   

   2011 2012   

  ( ) 2011 2012   

   2012   

   2012 2015   

   2013 2015   

   2013 2015   

   2013 2015   

   2016    

   2016    

   2016    

   2016    

ⱪꜝ☼ⱴ ☿fi♃כ ┘ ⱪꜝ☼ⱴ ☿fi♃כ─  



Advanced Fusion Research Center 

─  



Advanced Fusion Research Center 

⁸ ─  



Advanced Fusion Research Center 

─  



Advanced Fusion Research Center 

QUEST ─  

Å¢ƘŜ ǎǇŜŎƛŬŎ purpose in phase I is: 
(1) To examine the steady state current drive and the 
ƎŜƴŜǊŀǘƛƻƴ ƻŦ ŎƭƻǎŜŘ ƅǳȄ ŎƻƴŬƎǳǊŀǘƛƻƴ ōȅ ŜƭŜŎǘǊƻƴ Bernstein wave 
(EBW) current drive (CD). 
Å The purposes in Phase II are: 
(1) To comprehensively establish recycling control 
based on control of wall temperature, and advanced wall 
control under high plasma performance. 
(2) To improve diverter concepts and to establish the 
way of controlling particles and heat loads during long duration 
operation. 
όоύ ¢ƻ ƻōǘŀƛƴ ǊŜƭŀǘƛǾŜƭȅ ƘƛƎƘ ʲ όмл ҈ύ ǳƴŘŜǊ ƘƛƎƘ elongated plasma 
shape and additional heating power in short pulse discharge up to 1 s. 

Plasma and Fusion Research Volume 5, S1007 
(2010) K.Hanada et al. Scopus citation 45 
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First Step Second Step First Step: Hot wall + Flat divertor 
 S) H.Zushi 2011-2016 
 A) K.Hanada 2016-2019 
Second Step: Hot wall + Closed divertor 

Plasma and Fusion Research Volume 5, S1007 (2010) K.Hanada et al. Scopus citation 45 
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ÅO-X-B: 
  1MW CW injection 

H. Idei et al., J. Plasma Fusion Res. SERIES, Vol. 8 (2009) 1104 
K.Hanada et al. Plasma and Fusion Research Volume 5, S1007 (2010) Scopus citation 45 

♄▬Ᵽכ♃ ╛NBI ⌐ ⅎ╢√

╘⌐◌♇♩○ⱨ╩ ⅎ√ ╩
EBWH/EBWCD≢ ∆╢⁹ ╩
100kA⁸4×1018 m-3 ⱪꜝ☼ⱴ◌♇♩○
ⱨ─ ≤⇔√⁹ 

0.11 A/W: 1MW ~ 100kA 
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Miura et al. Plasma Fusion Research  
          Volume 10, 3402066 (2015) 
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Ishiguro  et al. PoP 19, 062508 (2012) citation 15  
Ishiguro et al. J. of Phys.:  511 (2014) 012041  
Hanada et al. PST 13 307 (2011) citation 23 
Tashima et al. NF 54 (2014) 023010 citation 18 
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K. Nakamura et al. / Fusion Engineering and Design 123 (2017) 532ς534 
O. Mitarai et al., Fusion Engineering and Design 109ς111 (2016) 1365ς1370 
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RF ─  Phased  Array  

 H. Idei et al., J. Plasma Fusion Res. SERIES, Vol. 8 (2009) 1104 

Klystron ─ ⌐╟╡⁸♩◌ⱴ◒ │№╕╡ ↕╣∏ 
2 ─╖ 2017 QUEST ─  
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ð 110 GHz  137.5 GHz  FADIS ð

Design of corrugated grooves of polarizers and waveguides for electron cyclotron resonance heating

  (Toru I. TSUJIMURA)1,   (Hiroshi IDEI)2,   (Shin KUBO)1,   (Sakuji KOBAYASHI)1

1   (NIFS, NINS), 2   (RIAM, Kyushu Univ.)

 33   2016  11  29   12  2 
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(b) d = 0.25 l  for the elliptical polarizer
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(c) d = 0.35 l  for the polarization rotator
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Table1: Comparisonof the ohmicloss on the mirror surface between
exponential-shapegroovesandrounded-rectangular-shapegrooves.Thegroove
periodisp= 0.5ɚ. Thedutyratiofor therounded-rectangular-shapegroovesis
theequivalentof ac = 6,i.e.,(2/ac)(ln2)1/4.

Groovedepth(shape) E-plane H-plane Average
0.25ɚ(exponential) 0.081% 0.049% 0.065%
0.25ɚ(roundedrectangular) 0.090% 0.048% 0.069%
0.35ɚ(exponential) 0.075% 0.055% 0.065%
0.35ɚ(roundedrectangular) 0.076% 0.052% 0.064%
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Figure5: (a)Photoof thefabricatedpolarizationrotatorbymechanicalmachin-
ing,(b)apartof themirrorsurfaceobservedwithamicroscope.Thesurface
roughnessRq is0.08-0.15 mat thetop andthebottomof thegrooves. (c)
Designof thegroovegeometryfor theellipticalpolarizerandthepolarization
rotator. ThegrooveparametersarethesameasinTable1.

GHzhigherthan28GHz.
Figure 6 shows the calculated relationshipbetween a

linearly-polarizedincidentwaveandanelliptically-polarized
wavefromthecombinationof theoptimally-designed

twopolarizers.Forthiscalculation,theplanesof incidencefor
boththepolarizersaresetidenticalandthedirectionof thein-
cidentwavepolarizationforthe polarizer, i.e.,theelliptical
polarizer, isset perpendicularto theplaneof incidence.The
calculationmethodisexperimentallyvalidatedintheprevious
work [2]. Theresultsindicatethat theefficiency to realizea
givenpolarizationstateismorethan99.88% .Thus,it iscon-
cludedthatanypolarizationstatecanberealized.

4. Conclusions

Theohmiclossonthegroovedmirrorsurfacewasevaluated
inthesimulatedreal-scalepolarizermiterbendbychangingin-
cidentpolarizationsandgrooveparameters.Thepolarizerswith

lowohmiclossfor thenew28GHzECH/ECCDsystemonthe
QUESTwereoptimallydesigned.Thedesignedpolarizersalso
satisfytheconditionthatanypolarizationstatecanberealized.
Therounded-rectangulargrooves, whosesurfacecanberela-
tivelyeasyto smoothbymechanicalmachining,havecompa-
rableohmiclosswiththedesignedexponential-shapegrooves.
Thus,thepolarizerswiththerounded-rectangulargrooveswere
successfullyfabricated.
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