HTE ZIM ' SHLTRESNEH Vol, 7 NO.3
' AERODYNAMIC EXPERIMENT AND
199349 A MEASUREMENT & CONTROL Sep, 1993

AEEHR ?622%%-?*%43%&1"55‘“?3 oL

2TiE FRF ﬁ”m ? *:i
(BB SRS -

HBE JHHZREEERN 80omm‘T.ﬁnmﬁiﬂi""Fﬁn%ﬁ&bﬂ’fﬁiﬂI&%&H’aQE%QE%E&,
RBTEHOMHERSETFEBR(Z =4cmB2em) , RAKAS AT HIKRB R LB ™
HSEE TR, WIRTABESFELET 3.9GHz e @it T MR %
i, M FNex3x10" fem®, v~ 9X10°/sfiNex~4 X 10" /em®, v=2,4X10°/s
TR B TR A, H =0.44~0,84T, SRINE T T sk s mam i Tl
WS RGPS A R e AR ST InM RORREE ST, TR DI L i B SR iR{i 1
A3 W Padke 36,

R WD SHTHRBE BIRG Lk

1 5] £

A SR TR R T A B N LR AR RmZ AN T, 5
ISR ARG SR G R T R M P M BT, T R B e, i T 45
@, %‘W?‘WEP%—TEMJ&%Z#J%:% @,y RPN v, BFEFEHS 0, FEFEHEER

Z SV YR R B RN, TR DA A S S T T T IR 5 i R R R
SE SR o RAERY, BRI R A4 W2,

2 B

RN, BIKERTAE MR B’Jkﬂ-f‘ﬂl? o) f DA B — G B v M -
1 e, B 1 R, 5 EE L T TRV AT — R M ST ST B 85 8 B o — A el 8 T A SR 57
g (EARE, NeRBELEHaEiRa), XitR Rk FryRGxe#k— 2 ik
1%, WhkF5 b FROREEENEEEEER, —K 8 hi TRk sk
w,= (ne*e,m,)"' /* (1)

AXTF 1993 4E 2 B 12 AR,



WAFE TR R (ERTHTREREF AN ES, KRB BFEPMEL),
e, n RBAKRPRBEFE e ROFEE; moRBTRE o LHIHITRW
.

DA bR ER T E hibiRT, MaSFapkEAR, EaMEFE—FEAR
YRS i, BB RPN =) L E W F R rh i T B ARIDFRNERS, TH
BB/, ML FHARSERRS), RIGBIE—TRHHERT, PE—1 0
HiB9 R — A ERS RIS, RRRYBRIA R R, T ATRY I 55 3 3h B AR GLAR R
THABREHEY, ERENETHEETNRR. 24RERR R T8 5 ARSI
K#AZE, WbTHERRE, B ROEHFRMGRS, Bk, H%A R B
WA SRRGE, RREENSE DRI ERR,

TER4, ZRRMEHTFERS, THENHR

o'E _

VzE..—:uo'gE—ue =0 7 (2)

-0t ot?
SNBSS ARG ERNR, P EARYmE, « ARREEK, o hE
R, e S TEL B .
o=@}/ (v+i) ¥V +0*), e=(K,+iK)e, K,=1-X/(1+Z),
I<,=-XZ/(1+ZZ), X=(05/C02, Z=‘D/CL),
Ao v SR PRGN, o BRI TERR, F—8FmictT, (2)NBR
Pk

E=FEexp[+(a—if)x] (3)

aFRATERAE, BWAMLRE
a=Kﬂ{-;-c<Kf_+K§>%‘—K,]}% (4)
-,3=1<.,{%[(K5+K%>"f+f(,1}%‘ (5)

Hobh K, ZREHEE, SEET Ao F5EEn R, —BRER K Maitik, A
HL T e R R FR R TR 3K

MW T AT AR RN, RRARMERSIEE VG R, $ETERRER
W ORI B gk E T

€59 18, 0 {
i
K= ""ielg &34 0 (6 )
0 0 €33

;jiiF-P8“==1+X(1—iZ)/[Z-f-i(l—Y)][Z-H'(l-{-Y)],S‘“:_XY/[Z-E-NI—Y)]-[Z+
i(+Y)],en=1-X/1+i2), Y =0,/0, w,=eB,/m,, o, ZfBFBEIERHE, B, &
SMMESHEHTREE, B BB FESHEDRMEEERERN, LAEEGRE o, ME Rz,
M B, BB, B B 2B AR/, R g h &R EmR A E 5 %A B, 45

70



T H A TFHiR gk Z B REER, ERTREFEEH TR, PHRABEKEYOSET
WLP B 2077 P & SR SRR SR AL R B 7 B

ai=K0{%£<K3i+K%i>%—K;iJ}%‘ B
ﬂi=K‘,{%—[<K KT +K,:]}% (8)

K K,.=1-XQtV)/ Q£ +2%], Ki=XZ]Q1xY)? THhi+RrFEMARL
Wk, T — BRABMIAEEE, WXBEARXFATLAFEN, JTFEBEBRLERE, MpZHR
JE B, §ikit, YR, Wias B, ﬂ?%ﬁl}*l*&{t&fﬁ, — sk, 2% B, BIEKAT,
MY Rk, FRAY o FRBHA,

3 LBEE

e R R B PRESER T HRRE . K REEM £ R B - R sE i
#0E, BIESIEEDEARRBSSE T A EMEER R I8 BT WE 3R
ERIIHLHE R, REMERER TGS RETER, BSREC % E @ eI
P, R HRENE, ZBPLESTRSREERAM—-BEER, #iHEns
SR T BN R AR,

A9z 05 h E RSk THE =N f =3.9GHz, %4 REFEI K837 AN R
LB R, WRERIEL 25~27cm, I E SRR A 50~60kHz 5 3 SMRAE], AT
PR RE .

) RSB RE 2  BE - R ol R R R 442 118 Tk B3 R Skl TCG8000 BRI R, If
WIEH S Bk E PSR TFRRDET, :

TG T TS TR, Mk R8T W%Uﬁ%gb&ﬁﬂﬂf,fﬁ.&ﬂ&maﬁ
RS B IR R R B A TR L, WX R E RN EEEA SRS AR, 3
FERIRE S B A R T B W 2 S M B I A I 30010 3%, b AT LU {1 RE3T e el 38 15 i ks
ERY TR,

Rl ZR R AR I A5 5t TCGRO000 P F P BILFALRIE I AT, — 5 mi Tl
1k SBM-145R#EFHELSE R, HH—FHE A LAEE WX4a412 B SUER,

4 RESH

4.1 BFREn

SERA 00mm B MK E &K MBATEETORMETHE, AXRELBMARK
MMl I IR T REFRBAT", REMET Mk DS M, FiE D P, AT LA

71



AL A QE WA T4 B,
4.2 %

ST B FRRERERER T R TRA
: V=it Vey : (9)

Hop e F 5 1 B F R RE SRR

v; =(8KT [wm,) *n;e Qi am
WK A REZEHs m ARFRE; » AEETFHEE; Q. AR TEEETFHHE
R, MEBEB/ME, —BA v <ve, XMEMTLARREOHERARRIHE
Qeis

Q.:=(20.2%10"%/T*1g(221T [n,}"*) an
5wk A R AR R _
Vor = (SKT /ﬂmz)l'/,zn”. Qen (12)

Qo AR TFE th i 7 FHRERE, TLARSRENE" WDl R,
4.3 BpEEH

BR LB T ERE TR E —F TS R R, B—FEAEHERER
PEWHE M TR BEH — R KR, 165 Rk 800mm BB I 52084, FIRE AR
T AR R ODAC R RS IR BELT 1 TR/ 100A CHI 0,01 BeHERL /3D, A SRR AL
JE 92 o B DL A T 9 B R B ER R M SEAA A B0 0. 0068 HEHTRL /52,

4.4 HRHETERE

AT IR AR A W B F i BRI T B TR, R R TER X
W R BERA BE MR HEWLETT PACKARD % 52 0885 %o o, i 28 Uk ek iy 2%
WA T 1 AR 14T IR Hy 8496B ATTENUATOR/110dB#f1 8494B ATTENUA-
TOR/11dB HBEMak, LEHiZciim DC-18GHz, e as BB 3258 b L ARG 2 bR
W e, T SR L AT M e A T e e P RO B BRI R AR A FERE AR A 0dB ZE 25d B4
— P45 TCG8000 SRRy H 155 WX 4412 B {045 1 34 B iy A 3800w BE A, LA
OdB I AOIEEED 1, MK T 44y WA [HEIT 24040, SRABF T eh A 3o B (0Pt vl i
KRR R g (AN SR, HTITREPIERNEIRBEESEE, M
ULy L, e KR b YRR G, REE (AR AR 2 il ZR it AT DL AR 5 (R b sk % B Sh 38 5 1,

5 SERLER

%1 4 T AR AR A o B P B S0 B A AT o 8 T AR AR f =
3.9GHz, % 50~60kHz i, RAABRAREREHMBRMBIES, RERE
72



25~27cm, SCUR B RUIMAMIRESS BB KRS, B AT S B E
R
- % 1 ERIEBENSENE

BEFUEE e A | mEE TR,
Z(ecm) ne(1/cm?®) v(l/sec) B, (D) (dB)
0 6.1
¢ 3x10!% 9x10° 050 .
0.64 T
0 4.6
0.44 2.8
2 4%10'* 2.4%10° 0.66 ) 1.2
0.74 16
0.84 0.9

€ £ X B

1 Plonsey R,Collin R E, Principles and Applications of Electromagnetic Ficlds,New York,
McGraw-Hill, 1961,

Friel P J Rosenbaum B, Advances in the Astronautical Sciences,1963,11:399
Bachynski M P, Gibbs B W, Phys, Fluid,1966,9(3):520

ETE, EAME, SR, FEER. %R, 1978,(3) 234

FE %% BeRERHRE PR BRTHT,1991.

PR 18 et LRI B BT IR 45 P R BE R LA R, 1901

Zhu Naiyi, Li Xuefen, Proceedings of the 18th International Symposium cn Shock Tubes
and Waves,1981:528,

ROYYE, FERIFSIFFR, 198, (D

9 Y, ZEEIY SFHIEER,1987,(2)

10 AJYE, Z%0F, MR E B EYBIIESIR IR, 1986.

e I-> S 2 BN JL R X )

oo

73



A STUDY OF ELECTROMAGNETIC WAVE PROPAGATION
IN MAGNETIC PLASMA BY SHOCK TUBE

Zhu Naiyi Li Xuefen Zhou Xuehua Chen Song

(Institute of Mechanics, Academia Sinica)

Abstract Tn this paper,a thin and uniform layer of plasma(Z=4cm
~or 2cm) is obtained through a rectangular cutter fixed behind a 8§00mm
diameter high-temperature shock tube, Meanwhile, a low-temperature
superconductor 'coil, cooled by liquid helium, is used to produce succes-
sive strong magnetic fields,We investigate the propagation characteristics
when 3,9GHz microwave penetrates through the thin plasma layer under
strong magnetic fields and two states (Nex~3X10"/ecm?, va~9X10°/s, H =
0.44~0,84T; Nex~4Xx10*/cm®, v=2,4X10°/s, H =0.44~0,84T) are tested,
Also, we measure the electromagnetic wave power attenuate value under
the magnetic and non-magnetic fields, The result indicates that the value,

which is measured under the magnetic field, has distinct improvement,

key words shock tube, plasma layer, superconductor magnet, elec

tromagnetic wave propagation
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