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Reaction-rate coefficients, high-energy ions
slowing-down, and power balance in a Tokamak

fusion reactor plasma

Tatsuzo TONE

Division of Thermonuclear Fusion Research,
Tokai Research Establishment, JAERI
(Received June 28, 1978)

Described are the reactivity coefficient of D-T fusion
reaction, slowing-down processes of deuterons injected with
high energy and 3.52 MeV alpha particles generated in D-T
reaction, and the power balance in a Tokamak reactor plasma.
Most of the results were obtained in the first preliminary
design of JAERI Experimental Fusion Reactor (JXFR) driven
with stationary neutral beam injection.

A manual of numerical computation program "BALTOK"

developed for the calculations is given in the appendix.
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p = ——>— =1440x10"" . (cm) {38)
me v, ( /ZArE /2Arﬂd2
. Ay 'A}-. .
~——| [2E 2T,
vr=/1.6021><10 —— (¢m) (39
m I’ﬂj

(35)&(36)RDFECHIIE, BFIEPRIBIULSv 6, Wby, - 2ac/F &
Ve EOHBICE 2T D, 2 Tyi=0 Ol lp=4, &95 {4, IETFjOFNIR),
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Figs . 33&34LD&7W7TE%@ﬁﬁﬁﬁtﬁwipmmbhﬁzélzw# AT,
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BEILL - TRECEBALTHE (B AVF~IT) ZEnOoBETES (Figs, 31 &
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(critical value JE (23T % L, E i3, @EA A & field — particle Offic 2+ —35
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FHABAS(D, —HFg., 23RIN2EH9E<ovorg BFOE—7lifIATI T VRE
BBRERIC->TED, COBRIREROBAILLS Qu~DEOFEA L3 bbb, REL
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dE dE dE
> = Y >
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dE . dE .
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Fig. 3.5 Energy-multiplication factor as
a function of injection energy
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Fig. 3.6(b) Energy-multiplication factor for Te=7 keV
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Fig. 3.6{(d)}) Energy-multiplication factor for Te=15 keV
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Fig. 3.7 Energy-multiplication factor as

a function of plasma temperature
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953 D-D EEREIEE UHETRZ, () AOKERTAvEF— (MeV) 25T #H
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L. HicdohadkSiccatalized D-DHFTHEIERINE nTEEDLE D TFAS A DS
D-T BN S EZ07 7 X7 &I FHMICEL . M#IBETD-THRICHT sRR%
v g IS :
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ET>~10keV THEBOEEMSA SN A, T<~10keV TREECEMSFOHER
mé<ﬂb,Tz5~6@V?Mﬁ$%%M@@K@%DQF=5®%é.@nf@ﬁﬁaaﬁ
KOBLONIL B TR EXRGIR UEESEY 5NE, COXH T nT BEMMHOD
peaking W Lo T DIEL L 2, EFBZQOIHINIEHRELEDILIIT 7 X=DBAYD
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-
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{ Start )
Input data required for the .
®_—’ ARCONT calculation of reactivity

coefficient and slowing-down

SLHEAT

REACT Catculation of reagctivity
coefficient for bulk -plasma
fusion and two-component

fusion

FREACT

Slowing-~down

N
!

o

For Maxwellian™ J
calculation %)

For non- Maxwellian
{MAXW=0)

% Distribution function of
bulk plasma

_ :l :Nome of subroutine

Fig.A-1(a) Flow diagram for reactivity coefficient and slowing-
dovn calculations (main subroutine : SLHEAT)

©_> PARAM ‘ Input data required for the
Data | calculation of power balance

([PROF%0) Calculation of spacial profile

AVRG | effects for given average
density and temperature

(:) ' Calculation of nT, fusion power,

EINJ ] injection power,QF ,Qp,D and T
density fractions according to
option

Power : fi
r. xed) Calculation of beam-density

SOLRHE|. for given D and T density
fractions .

1f power
balance converges

:’ ¢ Name of subroutine

Fig.A-1(b)} Flow diagram for power balance calculation
(main subroutine : PARAM)
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RHE=RHEO
EINJ

Yes

IRAE=IRAEH<150

@HE=RHE+DRHE) RAE : Density fraction of
) alpha to electron

RAEQ : Value of RAE in
previous iteration

RHE<RHEO
+ (PWCHX -] )x

ANET ! nT of power balance

No
SNTAU:nT of scaling law
——(ISCALE-ISCALE + D

Celculotion of injection power
required for SNTAU

EINJ

ISCALE=5

Fig. A-2 Flow diagram of PARAM for the calculation according
to options PWCH=0 and PDT2-0 (power calculation
with variation of injection power)
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