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Disruption and Runaway Electrons @»
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1D Disruption Model
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Runaway Acceleration Phase

BN INERAEBFOIRILTF—DFATES

- XEBFDIMZE T —XFHE xR Fokker-Planck AKX ZH&IZLT=
T ARRLIFET JL(e.g., Martin-Solis, PoP, 1998) TER~X 5.

« MHETOEEEERE, IEITT—XTEENRIXE,

« —BH MEINF=E. FHROBE L Unmitigated disruption[ZDULVT,
100 ms — 1sA—F —DEWFFE R 7 — L TLMZh AL

Relativistic Fokker-Planck equation

dp) neetln Am6 p|| p||
— =eb)— ———v(Zeg + 1 — — (Fg+ F

dp | neelln Am, 42

— =eb)— — Fg+ F

dt I D 4rrel p2 —(Fs 5)

Synchrotron radiation

2 5 (UN\3 4[ 1  sin?6
py = Sramc (2)' [ + 25

Bremsstrahlung (Bakhtiari, PoP 2005)

Fi = —no(Zog + 1) In2y— -
B — 137ne eff mec ’77‘ 27 &

@




Generation and Acceleration of Runaways
- KEE ?@I*}L$—(i%ﬁﬂ7§\b0)mm ationNE TN IXEIZFE

REDT-0. I*)b#—"?‘ﬁli%$$d)H#FEEHEJ*_%&HR
* Dreicer MENXZEMTHNIE. STRILF—AICE—VZEHFDE—IR)LF—
DME,, ~ B JITGEHERNHDIDIZHRL . Avalanche NI ELHIE R TIXFEEBIRK

MR TEE D,

2MA JT-60U size

T.(0) =2 keV => 10 eV (0.2ms)

n,(0) = 4x10""m-3 (const.)

) JT-60U 2MA |
\ t, = 0.2ms |

dn/dt
[1 018m-3s-1 ]
S

Dreicer

~. secondary

I ~o

/ ~

VIoop (r=a)
v

N
a
o

IPC_JT60U

o

5 10 15
time [ms]

20

-4 FOBFEICIRTEFELT

15MA ITER

==;ﬁ'

T.(0) = 20keV > 10 eV (1ms)

n,(0) = 102°m-3 (const.)

20,

ITER 15MA —
> t, = 1ms
—Z 10 \ total
= ohmic \
N
S~
0 S
= 40
7 "\
T2 !\ secondary
S E H
C @ 20 ;)
T e ‘ \
= ( Dreiger
0 -
’a 250
1
T P
~> o
O St
8
> -250
0 10 20 30 40
time [ms]

B 15 ZKAHMET

ZHESEFOIRILE—FTMNELGSD

IRILXF—2HDERERE

0

20 40

80 100 120

t=2ms

t=10ms |

._..x_...-_.-y '

E__~E
ma\( ~=av

/
/

1
4
H

40 50




Control of Runaways

(N1 RAEBFERESELROIIGHE(EICBEREZETS

(2 REL-AEBFEZBEISIEASAIVEVEFBRT—ILTERRIES
(Avalanche ) [H] )




Loss of Runaways @
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Simulation Code: ETC-Rel @
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ITER-like equilibria for simulations
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Eftfects of External Magnetic Perturbations @
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‘ Simulation Results: External Perturbation @
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Mechanisms of Runaway LLoss
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Stochastic Transport by Magnetic Chaos @
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Effects of Low-order Modes @
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‘ Simulation Results: L.ow-order Modes JAEA)
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Runaway Losses with Breaking KAM Barriers @
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Summary and Future Work @
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