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Fig. 1-1 Schematic drawing of tokamak device
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 -1 Time variations of plasma parameters for three cases 

 , II, and III, where case I: with strong gas puffing 

without the second current rise, case II: with the second 

current rise in the constant and comparative low density 

operatidn and case III: the optimum combination between 

the strong.4as puffing and the second current rise. 

Plasma current (I 
p ), loop voltage (V loop ), fluctuations 

of poloidal magnetic field safety factor at the 

plasma surface (q a ), line average electron density (n e 

central electron and ion temperatures (T 
eO and T A ) and 

gas throughput of gas puffing (Q) are shown. 
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Fig. 3-2 Time variations of plasma current I 
p and line-

averaged density n V open circles are the experimental 

data. Simulation parameters are recycling rate r
c=l.o I 

the emitted energy of recycling neutrals E 
n =40 e V and 

the emitted energy of gas puffed neutrals E =3 eV. ,                                               n -

Neutrals were puffed from 80 msec to 118 mesc. In order 

to avoid a disruption, the second current rise were 

applied at 90 msec.
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Fig. 3-10 Collisionless stability criterion 

  The dispersion relation for ion temperature gradient drift 
  wave in the local approximation is described as 
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Where Ia,,Ijare the modified Bessel functions of zeroth and 
first order, respectively, is the plasma 
dispersion function. The condition for instability (Im y,>O) 
is determined from dispersion relation , 

       > --L- I +Z)(1+T-AT)) Y, I ,           1+2A i + ( i + i i-2A o'r 

                       YZ        < (1+ 1+ 2A 1 +10 ( I tZ- AV          1+2A

I

-3

-5

unstable 

           stable

-A
,Y,

0.2

Lnstable

0.4 0.6 0.8

If we put 

we obtain 

criterion 
Figure. 

threshold 

mated by

b=0.5, T=1.0, 
the stability 
as shown in 
The stability 
can be approxi-

J,=1+5k Z r n'

- '7/ -

















































(1)

(2) 

(3)

(4) 

(5)

(6) 

(7)

     1~ A -~ k 

L.A. Artsimovich et al. in Plasma Physics and Controlled 

  Nuclear Fusion Research (Proc. 3th Int. Conf. Novosibirsk, 

  (1968). 1, IAEA, Vienna (1969) 157. 

N.J. Peacok et al. Nature 224 (1969). 

Y.N. Dnestrovskii, D.P. Kostomarov, N.L. Pavlova, 

  International Symposium on Closed Confinement Systems, 

 Dubna USSR (1969). 

H. Luc, C. Mercier, Soubbaramayer, International Symposium 

  on Closed Confinement Systems, Dubna USSR (1969). 

Y.N. Dnestrovskii, D.P.Kostmarov, N.L.Pavlova, in Controlled 

  Fusion and Plsama Physics (Proc. 4th Europ. Conf. Rome) 

  (1970) 17. 

C. Mercier, Soubbaramayer, in Controlled Fusion and Plasma 

  Physics (Proc. 4th Europ. Conf. Rome) (1970) 16. 

D.F. D'U*chs, H.P. Furth, P.H. Rutherford, in Plasma Physics 

  Controlled Nuclear Fusion Research (Proc. 4th Int. Conf. 

 Madison,1971) 1, IAEA, Vienna (1971) 369. 

J.T. Hogan, R.A. Dory, in Controlled Fusion and Plasma 

  Physics (Proc. 5th Europ. Conf. Grenoble, France 1972) 

  1, 40. 

P.M. Keeping, R.C. Grimm, J. Killeen, in Controlled Fusion 

  and Plasma Physics (Proc. 5th Europ. Conf. Grenoble, 

  France 1972) 1, 38. 

 D.F. Duchs, D.E. Post and R.H. Rutherford, Nuclear Fusion 

  17, No.3 (1977) 565. 

 S. Yos hikawa, Phys. Rev. Lett. 25, (1970) 353. 

 C. Mercier and Soubbaramayer, EUR-CEA-FC-742, May (1974). 

 G.E. Guest, R.L. Miller, W.W. Pfeiffer and R.E. Waltz, 

   Genaral Atomic Company Report No. GA-A 14831 (1978).



(14) 

(15) 

(16)

(17) 

(18) 

(19) 

(20)

(21) 

(22)

(23) 

(24)

(25) 

(26) 

(27)

(28) 

(29) 

(30) 

(31)

(32) 

(33)

F.L. Hinton, M.N. Rosenbluth, Phys. Fluids 16 (1973) 836. 

L.A. Artsimovich, Sov. Phys. JETP Letters 13 (1971) 70. 

L. Spitzer, "Physics of Fully Ionized Gases" (2nd Ed., 

  Interscience New York 1967) 139. 

A.A. Ware, Phys. Fluids 17 (1974) 1476. 

F.L. Hinton, R.D. Hazeltine, Rev. Mod. Phys. 48 (1976) 239. 

M.H. Hughes, Princeton Physics Laboratory Report PPPL-1411 

  (1978). 

D. Pfirsh and A. Sckl~iter, MPI/PA/7/62, Max-planck-Institute 

  fur Physics and Astrophysik Manchen (1962). 

A.A. Galeev and R.Z. Sagdeev, Sov. Phys. JETP 26 (1968) 233. 

A.A. Galeev and R.Z. Sagdeev , Plasma Physics and Controlled 

  Nucl. Fusion Research 1 (1971) 481 (Conf. Proceedings 

  Madison in 1971 IAEA Vienna). 

R.D. Richtmyer and K.W. Morton, Difference Methods for 

  Initial Value Problem (John Wiley & Sons, New York 1967). 

J.T. Hogan Method in Computational Phys. Vol. 16 (1976) 

  131 Academic Press. 

F.L. Hinton et al. Phys. Rev. Lett. 29 (1972) 698. 

M.H. Hughes and D.E. Post, J. Comp. Phys. 28 (1978) 4. . 

R.L. Freeman and E. M. Jones, Culham Laboratory CLM-R137 

  (1974). 

A.C. Riviere, Nucl. Fusion 11 (1971) 363. 

M. Okamoto and T. Amano, J. Comp. Phys. 26 (1978) 80. 

T. Amano and E.C. Crume, Oak Riadge National Laboratory 

  Report ORNL/TM-6363 (1978). 

W. LOtz, Garching Plasma Physics Institute Report IPP1/62 

  (1967). 

C. Breton, C. Michls and M. Mattioli, Nucl. Fusion 16 

  (1976) 891. 

S.P. Hisrhman, Phys. Fluids 20 (1977) 589. 

                 -76-



(34) 

(35) 

(36) 

(37)

(38) 

(39) 

(40) 

(41)

(42) 

(43) 

(44) 

(45)

(46)

(47) 

(48) 

(49)

(50)

(51) 

(52) 

(53) 

(54)

R.J. Hawryluk, S. Suchewer and S.P. Hirshman, Nucl. Fusion 

 19 (1979) 607. 

T. Kato, M. Kako and T. Amano, private communication. 

D. R. Sweetman, Nucl. Fusion 13 (1973) 157. 

H. Eubank et al. Plasma Physics and Controlled Nuclear 

  Fusion Research Insburk (1978) CN-37/C3 

P.L. Jassby, Nucl. Fusion 17 (1977) 309. 

J.A. Rome et al. Nucl. Fusion 14 (1974) 141. 

J.D.Gaffy,., J. Plasma Phys. 16 (1976) 149. 

J.D. Callen et al. Plasma Physics and Controlled Nuclear 

  Fusion Research, Tokyo (1974) IAEA-CN-33/Al6-3. 

T.H. Stix, Plasma Phys. 14 (1972) 367. 

J.A. Rome et al. Nucl. Fusion 16 (1976) 55. 

TFR group, Nucl. Fusion 18 (1978) 1271. 

K. Shimizu, M. Okamoto and T. Amano, Institute of Plasma 

  Physics of Nagoya University Report IPPJ-483 (1980). 

PLT group, Plasma Physics and Controlled Nuclear Fusion 

  Research Berchtesgarden (1976) IAEA-CN-35/A2. 

ALCATOR group, Plasma Physics and Controlled Nuclear 

  Fusion Research Berchtesgarden (1976) IAEA-CN-35/A5. 

H.C. Howe, Bull. Am. Phys. Soc. (1976) 1170. 

G.L. Schmidt et al. APS Meeting, Plasma Physics Division 

  Nov. 1977 Atlanta, Georgia. 

K. Toi et al. Institute of Plasma Physics of Nagoya 

  University Report IPPJ-322 (1978). 

K. Toi et al. Nucl.Fusion 19 (1979) 1643. 

B. Coppi and C. Spight, Phys. Rev. Lett. 41 (1978) 551. 

T. Antbnsen, B. Coppi and R.'Englade, Nucl. Fusion 19 

  (1979) 641. 

T. Ohkawa, 9th Europ. Conf. Oxford (1979) Vol. 2 321. 

              V7



(55)

(56) 

(57) 

(58)

(59) 

(60)

(61) 

(62) 

(63)

(64) 

(65) 

(66)

(67) 

(68)

T. Amano, M. Okamoto and K. Shimizu, Institute of Plasma 

  Physics of Nagoya University Report IPPJ-490 (1980) 

  and submitted to J. Phys. Soc. Japan. 

DIVA group, Nucl. Fusion 20 (1980) 271. 

S. Yamamoto, Jpn. J. Appl. Phys. Letters 19 (1980) 413. 

S.von Goeler, W. Stodiek and N. Sauthoff, Phys. Rev. Lett. 

  33 (1974) 1201. 

B.B. Kadomtsev, Fiz. Plazmy 1 (1975) 710. 

B.V. Waddell, M.N. Rosenbluth, D.A. Monticello and R.B. 

  white, Nucl. Fusion 16 (1976) 528. 

A. Sykes and J.A. Wesson, Phys. Rev. Letters 37 (1976) 140. 

G.L. Jahns, M. Soler, B.V. Waddel, J.D. Callen and H.R. 

  Hicks, Nucl. Fusion 18 (1978) 609. 

Yu.N. Dnestrovskii, S.E. Lysenko and R. Smith, Fiz. Plazmy 

  3 (1977) 18. 

G. Bateman, MHD Instability , The MIT Press 190 Chap 10. 

B.V. Waddel, G. Laval and M.N. Rosenbluth, Report of Oak 

  Riadge National Labolatory ORNL/TM-5968 (1977). 

5w -?K ot , 4-frA t4 , lkl* -I pit) '14-vy, -Ftj~:t 

 9 5a t-t * 4 ep 
JAERI NBI group, Private communication. 

M. Murakami et al. 8th Int. Conf. on Plasma Phys . 

  Controlled Nucl. Fusion Research, IAEA-CN-38, Brussels 

  (1980).

- ?8-












































































































	039-00001.tif
	039-00002.tif
	039-00003.tif
	039-00004.tif
	039-00005.tif
	039-00006.tif
	039-00007.tif
	039-00008.tif
	039-00009.pdf
	039-00010.tif
	039-00011.tif
	039-00012.tif
	039-00013.tif
	039-00014.tif
	039-00015.tif
	039-00016.tif
	039-00017.tif
	039-00018.tif
	039-00019.tif
	039-00020.tif
	039-00021.tif
	039-00022.tif
	039-00023.tif
	039-00024.tif
	039-00025.tif
	039-00026.tif
	039-00027.tif
	039-00028.tif
	039-00029.tif
	039-00030.tif
	039-00031.tif
	039-00032.tif
	039-00033.tif
	039-00034.tif
	039-00035.tif
	039-00036.tif
	039-00037.tif
	039-00038.tif
	039-00039.tif
	039-00040.tif
	039-00041.tif
	039-00042.tif
	039-00043.tif
	039-00044.tif
	039-00045.tif
	039-00046.tif
	039-00047.tif
	039-00048.tif
	039-00049.tif
	039-00050.tif
	039-00051.tif
	039-00052.tif
	039-00053.tif
	039-00054.tif
	039-00055.tif
	039-00056.tif
	039-00057.tif
	039-00058.tif
	039-00059.tif
	039-00060.tif
	039-00061.tif
	039-00062.tif
	039-00063.tif
	039-00064.tif
	039-00065.tif
	039-00066.tif
	039-00067.pdf
	039-00068.pdf
	039-00069.tif
	039-00070.tif
	039-00071.tif
	039-00072.tif
	039-00073.pdf
	039-00074.pdf
	039-00075.tif
	039-00076.tif
	039-00077.tif
	039-00078.tif
	039-00079.tif
	039-00080.tif
	039-00081.tif
	039-00082.tif
	039-00083.tif
	039-00084.tif
	039-00085.tif
	039-00086.tif
	039-00087.tif
	039-00088.tif
	039-00089.tif
	039-00090.tif
	039-00091.tif
	039-00092.tif
	039-00093.tif
	039-00094.tif
	039-00095.tif
	039-00096.tif
	039-00097.tif
	039-00098.pdf
	039-00099.pdf
	039-00100.pdf
	039-00101.pdf
	039-00102.tif
	039-00103.tif
	039-00104.tif
	039-00105.tif
	039-00106.tif
	039-00107.tif
	039-00108.tif
	039-00109.tif
	039-00110.tif
	039-00111.tif
	039-00112.tif
	039-00113.tif
	039-00114.tif
	039-00115.tif
	039-00116.tif
	039-00117.tif
	039-00118.tif
	039-00119.tif
	039-00120.tif
	039-00121.tif
	039-00122.tif
	039-00123.tif
	039-00124.tif
	039-00125.tif
	039-00126.tif
	039-00127.tif
	039-00128.tif
	039-00129.tif
	039-00130.tif
	039-00131.tif
	039-00132.tif
	039-00133.tif
	039-00134.tif
	039-00135.tif
	039-00136.tif
	039-00137.tif
	039-00138.tif
	039-00139.tif
	039-00140.tif
	039-00141.tif
	039-00142.tif
	039-00143.tif
	039-00144.tif
	039-00145.tif
	039-00146.tif
	039-00147.tif
	039-00148.tif
	039-00149.tif
	039-00150.tif
	039-00151.tif
	039-00152.tif
	039-00153.tif
	039-00154.tif

