FTEOE LM BRETEEHETHRDHE Vol. 7, No. 1
19874 3 H Nuclear Fusion and Plasma Physics March 1987

—MRERNEEENORRE

E¥EAE HEE FEE FAFAX
WL mER REE AEx
BT ERe KER

(EBTEHEMES, hENFRIDERI, L5

AR T — AN BB RV BRFIES, T s/ B BRI 200 R BB AT 4 F 5 4R
MR UBSHERAR, HEETHENHE, ki@ Bafa. XhHAT 83, &
BALBTHEL, WHeT D-D REESHMBENE. HRMNEEsBRRERDNEABE, £81
TR AR ORI, RELRSEEHMBEE. KAKRET TRERER.

X@A REESES FREKX.

il

—. 5]

RMEEMORRER, ERDHE, HESMMNREKBESREBSER, AT
FGRRAR SR, ERDEMGESE VMY, BEENHE R0 AR,
FREERRERFR, BIKAET /& (Sa/Re*, o R 5 RIRHEDNEEMREE,
QREEET). PRBERDMILATEEEEDRAA BB IOREENBAR N A BUE,
[EXHEEL FABSBAIBRDEREERS, IHRERRBNER. BREYREKER
T — S, BB AR T B R E T SRS M A TR, WEE
BO S R E KiBATY T,

AXMBEAMEAEBOLRER, SEENWMHS RET—ADHOR Z R M HEH
.

— ¥ B [ &

RATHR R I M 5 B o B B R 26 DL R B O S Ay RO A R IR R 8 =2
Ulpigne i 248 UTEHUBEEHR AR, WE1 s, ZEESSTRARTHAY
W, BEMBABNRA RETHEETRSHMAHEMRE %, Bk, BEMIE
BAE—E., ERINE, SEREOHOESSEFEBEMA, HAEILH P, BBRBEEH
MIMERETRE P WHLEEBETRESURTHBRES GBIE for) WEETHRRIT,

* R & R B,
¥ EMERIIEHI.



BP0 4B, MEBBBRIMA (PEEA
MEHMP) MEERBEERRERSE, #HiF
ENHFE-NBBEE (REBWD) ABEEL X
¥, WLEF L. WEETRUBEERS,
M UBSHBEDE LS B T HREBHRM
BAE _RERX, £hdEd, MHD X%
A BERAY HAEEREEMEIBUBTRARNERE,
G, RIEREARL METEM BT E A

BT, MBAGFAEIRER, XREETEE_REXVELERT R,

BT S8, SR TinAmEE RERIHREE EHHMBREE r<0.1s, . "P<rL
e, 7a"B B M AR IBILE R, 7 %%?“E@J?Eﬁﬁﬂ‘fﬁ]), Bt LA o 28 RO @ I Bk
bt BB S FIEBT K KR,

SN FANE, RMNBIORE NS RERENRD BLE, %% (Sloshing) HF*
¥z, ECRH A1 ICRFRERMASE Fh, HUm&HE2nEE, EHHEmEd
DERHHEEMICRFER T T (FERHD») AT, >Ty St,=m), XBFEAKK
MTHETRBOER, #MNTRE, BAREMRSBRBEH TR Plirsch-Schluter #
. '

Jg! O A
AN,

. O A,
T T

o %ﬁﬁ. B

‘h“‘ﬁ?'_

Ay
it

#

=&\ R A

FrREBURBERNILENE (ME1), BEEEFHIENEBELKEDL E By
41=2%%%U%%@&*ﬂ44\ﬁm¢mmg (EBLEMU BTHMBHE, REIW
BREE), B2REdMBRERNS 2 — 5B SHBMmE 5.

ﬂaT%ﬁﬂ%‘%@ﬁ%ﬂtﬁxﬂxmﬂw/ﬁub, FERLENERBR, XBERV o/ (Va+Ve
=3 (Kt Ve, Vu, Vo mBlRbLE, UBSHBIGRENGSR), HEERERDHBR
BWA Beo~0.5, Bup~0.01, URIEUREHBASETRLETFE-RBEX, HRELEET
FEERTE R ER, BUBSHBNIE L R/a=4, dLERMUBZHBENEL (Ro.,
Rnw) 28, WMEHLRo=4, BREELK _

- Ly=2[L, +Lu,+2Ly]
= 2[3(L..., +2Lp)+Lup+2L5]

~8(n—— 3+16(0.6Rap)a. (1)

X B Loo=3(Lu+2Ls), BEI%ERE 0B
; i RN R SRR . Pl %a=0.5m
A E W Ulg - Lu~70m, BERHRIORNER + 4 K

o

H: manEnsz-gENEGHAsE R0 AERHBEME2R R KE=5

8th: Rue=DBa/B:=8. Rap=DBu/Bo=4, =2.5T, Ba=20T, Bp=5T, By=By=
Rup=By/Bp=2, Bli=Bn. ATIB5E1H4, 10T,
B SAER .



Ao M B B

1. fif, m#ANDEEEHLSHEITN

FaEREI, BB PEASE Tk, AR Al =nl=2x10"%m™, nl,=n) &
10%em™ (1), T .=Ti<5keV, v G e B P B i i A (e 4 38 B T i
B e~ T0—100keV) Fn ICRF 3E1%. 247176 0. 1s 9IE Bee THEF2Y 0.5, Al ik & tie=nec
1.4x10"em °, Tio250keV, Toom5keV, faridnis G, 2 RIS T fee HITHL
FER PR Su 1y U BB 58 7T, RSN B (PU5), |EIE f\ﬁéﬁ
e1~=300keV [ L e o e IR 4 S, ECRHI‘%H;.&; hmde PALHL TS E B 4, H
TEO L AL (P 3) BB HBETFUME A b A A, RN, WL R hu.[; ICRF
LRGN s B AR R s B IR R A L S R S 3L,

FTHEB R T F R RN S MRS, UV ERMEES AL E3, B4R

#

TR
(=1
¥ 4
T R
A BT AR B SRR R USRI A
O — BB, TR TORE,
"“’Flﬁ\?}i%ﬁiﬁgﬁwUﬁf?ﬂﬂﬂi ne=1,4X 10%cm™3, np=7,2X10%Bcm™3. neb,ih
=7.0X1¢%cm™, nes=6,5X 10%3cm™3, np=1_4T
E3 HeEgEao X 10Mcm™, nps=3.2X 104cm™3, nph=1,15X
D =15keV, Ppe=150keV, Dy=11keV, @y 10Mcm™3, new=1,55X10Bcm™3, neb/.t0=3.5

=17.4keV, Pepr =18 4keV, Py’ =3 4keV, X10%%cm™3.
4 Boym3T,o=15keV (JLE 3), 5 b ALMEITRFEE™ GhXE B4 Wl em™ %
A4 -

T Ty \'* _ 13
nib.pass——mb—( n¢ch '—'7.2 X 10 » ( 2 )
TN b B R EE
15y, =1,eXp (Do /Tic) =1.89 X 10", (3)

XEWERE
g=Mip/Nip,pass=2.6. (4)

FEHROEMPGIRMREREENEX, AIhOENEF-LTRESAHEXF0.1s,5
MmO B A ETF 0.1s, H TiodTee, XHMEARBLIEMN my ., B, REERE
(6<<50keV) M RBHWE TEBRTINE g=1, a=nm/m,n=10.3, LRK7EDb MO’ KT

L BTRIEASE. 01, RINFE ol <nt, REN-FRHEHELLEHRBLER, ML TR,
. 3 .



BERNOALEE, OMHRBTEE
Bop,th =1ceXP(—Pep/Tye) =7.0x 10",
BERZMORGETEE (HiE%%itHECRHA4)
fgs== (@—1)ngy,tn=6,5x 10",
B &
oueXp(—Dup' /T gu) + e =n1uexp(Pup'/Tiu),
%
Doy =7.45,
PLkeV RBE (B mu=nu=1,55x10"%cm™®, Ti,=T ,u=5keV),
N’ ,ih=1ueXp (—Puy /T ou) =3,5x10",
Fr A
a’'=ng, /ey th=19 6.
PR, BUREMSE
Dy, =3Tic+3T ,c=165,
PLkeV Ry Bafy, HAFIRE
T ,p=150,
RA ke V RBfL, BIIRETHELABTEE

172
n,,h=nc(—;‘i‘—’—) Zexp (—;2"{ -—**)—1 15X 10%,
ec e

(5)

(6)

(7)

(8)

Bt

(9)

(10)

(11)

(12)

(13)

RHERTFN PUENERFHEERERIR, ARTERTE, BIARELRGRTEE

fpe=Mes/Ryp~3.2x 10",
ek, PREBRTEE

Hp=Nph+Nps=1, 47)(10“""”

(14)

(15)

il 2 RTUTS 5 B 2 18 R 8 26 7T 1 Catto SRR M B B,

¢c ! d)u ! Ny Tec 2 —
=t B () e,
Ba(8)RA(16)R, B
Pea~11,
BLkeV BB, 8K BN LB ELRRELAE, 0

%(150—15—18.4) X 2Lp—11Luy,+ L@, 0.

HpRmELEMANRLEHREEN = 02—, Bl

. Lu 2L, .
Do — 7 L—u;x38.9—11)_1.

Do DL keV Jgiifr, Bk, ZERETHRLFHEE"®,
RHRTHERTHTRAEL™

eo(a—l) 8
Eg=—7—= =
“exp(=Ey/Too)log Ry — 2 X105

Hep By RBREALSHFHATHORNER, T Ey =P/ (Ra—1),

HHABOAERBRIDRNSRIITFE L
g

(16)

(17)

(18)

(19)

(20)

Eae l/‘/{kevyyﬁ@.



F1 OBEREY (g=1, v=0.1)

B £ % U o, MW | ARERLKDE, KW/ om
j%i ECRH (/5T .p=150keV) ‘ 5.4 0.68 CEEmH % 2ar2)
AT TR B TR 4.4
| RkSMUAETATHIE | 9.6
| 3%k U i B AT BT RO Sh 3 4.8
; m’riﬁku/\(E. 300keV) : 48
EA 5 m‘m(ﬂ\ (Ei=10keV) 254 3 (&Hﬁrﬁﬁfﬂjjo zmeLc)~
£ ICRF (TR, BT AR HE) CENF A
| ECRH (PAR%#T) 34 .6 CEEE 2wt
e H e A 41
T R R TR R B T TR M 4.4
PR (O <45°)
E;=20keV 0.77
égg;e:"’ CRUFET)
% Ei=50keV ‘ 3.0
: (UU>ex~
| Conoer =1 GRIEF)
2, BEl

5 EBT sBpintl, AREPUEETINRKX, FEEZENEE XKL
SRR AT T AT, ROTRERRO S BAE Sk ICRFYE X 23y
BreBEFERRELENREE. Berk"*'f1 Rosenbluth™% 3¢ F g abh 778 EBT, HBKRE
ENEEDEHOREERNERLHASEBT™, Phaedrus & HIEI™®E FBF WL B
ZREFEFESAREN,

MEMEX BB RE R FREEE Y 3MeV, | B, &4 Van Dam-Lee fRIR & LUNA,

BRASANMBEFIAEENSERDOREFREBEREND'S, HEERE B F OMA
AT Lo/2 (B By=B,>10T), MRAHHFEFMBRANEKRES, W BRE
PR R R B B AT B0,

Mok, FTRUFEROE R U B F & Y0 ICRE DUR B3 45 Aa e 422,

hotRo# O E

1. BaRanukil2sbn

HE Boe~0.5, HAOTshHBT RS R B MR, REREARECRF, VIERE#EE#T.
MEmBMAL, FRETEE BARETHE BHTUASVEARKE, ©RERA
HEEN AKBTRE. RNAECRFREREBINERF, BIEZRRZ AP,
RR—-ERE, BEERERMNERSE, NBENEEREH, ABFRENR KX T 3us
W, ER MR RS BRSO B PO E#ITE.

2, ET¥EmM* v
BT AR RS RO ] R R, TR E — TR g U s
« 5



@&,Emﬂmﬁiﬁﬁ%xﬁm%%%wﬁ%U%%H&@%%%%wmmif,ﬁ%

e R FE 118 Bi~34N/cm? (4% Boo~0.5), B{IE & F~1.4x10%m/s, 0 R A
NMDﬁ&ﬁ@ BRBRNRIR B ETTAE] 0.63, T SEBAT~0.48, EAHHRTH HE
LB FRETHRAZBANENEREARES, AR EMMERRERIBEE.

7S BT BB E A

BB B TR, B — AV T MR 0 S R S B % B Tk, X 5 Furth
J% Boozer i i M4 A% B TR AR, WIR AW RAEAE, ﬂm%ﬂﬁ%%ﬁ#
B4k, 5 Rosenbluth S B B RIGAEEL, X202 3 T e B BB K,

o ®

RVVRBEANNGSERNBISTE, BRET - MTRERMBOHMS. HENE®S
R EAR, WEMBEE OB AEFER, PHERSMRESBEMN Y NURBES
Mﬁ%E‘“M%E%ﬁ%{%ﬁmﬁﬁﬁ%% SHFAN S BB R T RREAE R RAEREEh B B A
FE, mEBAZEDNERTE, BAEIMBAS « iR E k5%, bl 7
BrggsonEEss, BRTiodTe, Xk g BHRKBN(E P, &T i), Bl RE
ﬁﬁ%(ESMMV)ﬁTﬁ%%?Eﬁ e RE S5 T R TR G S IR ME v T P B A S R AR
KovDex/o>ion K1) HEEB FRIE. B TRETHR =2, UREWMBrPh AN A48

RSB HEERT., ENEFAREANETEE R MAGBLIRBEEW K M # Q &,
i HAKMEET MMENERRTREEE, FHSERSSHIRERE, HERERRE
T EARE SRS, K% ICRF, %0k 1168 52 7% W7 70 1 il 3 X420 B0 B ke 1 vk 1) 7 1A
SR FERNFBRENE, WELSERWARD P LENMEZ /N L\, 08 s
B fu HILEHHANASEFE _RER, MIASEERETHE, m%%Mﬁ%mmwmm
R BABOR W KB R,

MR ODEEE RGBS LS 5 ZIUAPRE R NN, BAETERTUSE, B
DERARERE AR TS, KEREhOEWETE PR 2N EEERE, Bt
# g b Hy T ST 2 gk SR [E] BE AR AT 1L AR R A,

BIFENS, HE, IREURDRPHEABE BIRHREN, BT HEEXS ASEN

ﬁuf&iﬁ“._ﬁwu‘, N — 2B ?{3{71:5\_‘1.: T h U;-J%%dlﬁ‘ZEHﬁJFﬁLmJ BBV, faEtqn

HIIE, AL T A
5 % X W

{11 Furth, H, P, et al,, PPPL-2126, 1984. Yoshikawa, S., PPPL-2028, 1984.

[2]1 Furth, H, P., Boozer, A, H,, Private Communication, 1982,

[ 3] Rosenbluth, M, N, Tsai, S. T, (Z#5%) et al,, Phys, Rev, Lett , 51(21), 1967(1983).

{471 Kesner, J. R, et al,, Nucl,  Fusion, 21(1), 97(1881).

[5] Ferron, J, R el al, Phys, Rev, Lett , 51(21), 1955 (1983). Yasaka, Y. et al,, Nuc!, Fusion,
25(1), 28(1985).

[6] Baldwin, D. E, el al., Phys, Rev, Lett,, 43(18), 1318(1979),

e O



R

[7] Catto, P. I et al.,, Nucl Fusion, 24(2), 229(1984).

[8] Nexson, W, E , UCID-20261, 1984,

[ 9] Kantrowitz, F_ et al., J. Fus, Energy, 2(1), 58(1982).

[16] Nelson; D. B., Phys. Fluids, 23(9), 1850 (1980), Berk, H. L. et al., Phys. Fluids, 26(1), 201
(1983). Kesner, J., Nucl, Fusion, 25(3), 275(1985), Li, X, Z () et al., Nucl, Fusion,
25(8), 907(1985).

(111 Yasaka, Y. et al,, Nucl. Fusion, 24(4), 445(1984).

[12] Berk, H. L. et al., Phys, Fluids, 21(11), 2705(1984).

[13] Hiroe, S, et al., Phys. Fluids, 27(4)., 1019(1984).

(141 Van Daw, J. W_ et al,, in Proceedings of the EBT Ring Physics Workshop, CONF-791228, 1979,

p. 471,
(5] XWHK, £EERESSESTADREEES, 58 10854,
[16] Teller, K., Fusion, Vol.1, Magnetic Confinement, Part A, Academic Press, New York, 1981,
(%B&F19864E 3 H1TH KR

A NEW CONCEPT FOR FUSION REACTOR DEVICE

CAT Shidong CHEN Yanping GUO Shichong KE Fujiu
SHEN Jiewu XU Minjian YU Xuehua ZHOU Yumei
CHEN Yunming WANG Shijin ZHANG Chunyuan

(Association for Plasma Studies, Institute of Physies, Academia Sinica, Beijing)

IABSTRACT

A new advanced concept for fusion reactor device is suggested, Combi-
ning the merits of linear and toroidal configurations as well as the fast and
slow process concepts, we consider a fusion reactor consisting of two axisymme-
tric tandem mirror-like sections and two heliac stellarator U-bends,

Start-up, transition and operating phases are studied., The D-D reactor
parameters and stabilities are discusseci_ The RF and energetic components are
only needed for start-ups their production would constitute only a temporary
energy drain on the overall reactor economics of such a system, Besides, the

plugs are needed only at the start-up phase, This also greatly relax the techni-

cal requirentents of engineering,

Key words, Fusion reactor concept, Second stability region,



