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miﬂtﬁﬁlﬁiﬁmTu#Eigﬁi(&ﬁE E?ﬁ’l‘ SR, TR #iTie B HRSANE
SINERBBEMERIEL. FIASKERECEE, EBBRESRRERVEL 1 o KR
ik, URAEKRMEE.

Z. kitshsl g E RBE

REHERBBEHARPRFBRKE: EFAEE O, HNRRRP, RIHREEH; &
REHREEN: REASHANENRBETIA FRFEE o RINHN. B, RABKELE
EERZ5I 1. EELER (r, 0) B, Bé=0-0, MWIEHELIRR (r, ¢) RRHRA
A

V+(oB)=0 (2.1)

— 2 2 -
(®-V)T — 20X 2,= ——GU—VU+V< r2 Qf,)+f 2.2)

B o WEBE, o WEXEE, AN, BFERASNESESRHESA,
dzao(’)+01(r’¢)9 u=u1(r9¢)

U=[Q(r)_‘gp]r+vl(r!¢) (2.3)
ESRBNHN, BEEHXER
— Q¥ (r)r=— gzo dao 24 for (2.4)

AT TERITE R RR, (ERFER
E= —1n<

ro\. . .
>sxn i+¢cosi
Ty

n=1n( :0 )cos i+dsing @9

ro ASFERE. EHEARRREES RN
Wy, =(L2—02,)r cos i, wpe=(2—02,)rsini (2.6)
wg=—u, sini+v, cosi, wp=u cosi+uv,sini 2.7

(weoy wno) HEEGY, (weo wn) ARG, BELKET (tanikl) Wik 3 R4
Fyl40,

_(wptwy)*—a*  dwy _

Wyt e, “on 2Qrw+ f g (2.8)
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(o) Zot = — (o Jr (2.9)
(oy+01) (wntwn,) =c,wy, (2.10)

EHHZIH S1n=0, LRer=2 (14 ] ffﬁ cos? ]

KRFGIA, AIERERE (w,, wy) LidibEREEHBE. B (2.8 F (2.9
3
dwr} — _ZQ) (w;]-l-w,,o) We

dw, K « ‘wy(WyFwn+a) (Wy+wn,—a) (2.11)
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202\,
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B/%-THEE. ERBEEEFTRRKEMIEE . B 3a i wy HTH # 5 8 E 0T A,
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BEHMBEE —BABERZE Onax/onin. PIEESFHE (2.10), FHBEEEZHN EIRA

= Do Wy Y
AOI 00< a wT]o"‘ZUq max ) (u.ZZ)

TERRS I U A, K& LH

Ao, fo,52.5
(2.22) 55 TR 2 WA B 2 RN T R RO B M. Sebn b, BRI 28 &
JE R tbax AR, X Bk )L RE R B AR B AL ke AR RE

=. RSB 5IRRE

BT E R AR ESS, ERE RS A0S BRI MR B RN, B
SRR AN R . L, B ISRRE SO R ATTRIG O R . X Iy T3l
SRWEFE (2.8)—(2.10) 20, WA M RSB KGR IKL 510 [i=—0y /on. Titkshsl
Jiifer RO LA T L

AY =47G0,0(2) (3.1)
WA, QR E B £ AN, ERBUERERNIZSE EABNE R 1L



186 WX il

207 w, (km/sec)

10 /—_\ J
0 . 2 . . a)

e
~10
~20}

/

kw;(km/sec)
i /‘\ f—

0 . - b)
—-10 \_J ]

Oot0,
sr e ]
4f i o
ol
0 1 1 i
r/dakpe
1.04
1.00 0 /4 :rl/z’ 3x/4 E4 n/sini d)
0.98
0.96
3 THIMBINBRE RRUKTE 7=4kpe LN FHIR, H Q,=6km/sec-kpe,
W g=186.9km/sec, w,o=26.6km/sec.
el 18 0y \/0n 7E ik % e Thi B L 3 A 1R/
SR BRI G ERRBX KA E. 4
(Uo+0'1m)) (wﬂo"’w,(]m):o‘owrlo (3.2)
(w," twy)?—a*  dw™ w___ 0"
Wye+w, " dn = 28w on . (3.3)
- dwi® [ K -
(wn)+wflo) dn =—k’2‘“> w,‘, (3.4)

{ Ay (" =4nGo™ ()

|

i o0 =0, Vlm)lr—>oo=0 (3.5)
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TR ST R RR BB S FRARIAM TR, BRBBARN. HTERBST
BRI MR E, M TS SRR LR E 1, AR RER SR B 5177,
BRI AR ST R IR R, BREFERE - ERFTRANLOLE, X, 5
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BEWE 51 HE S MBI EHRRRTT
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¥ (3.6) KA (2.8) J5, WHEREEERENWXAR
du, (w”+w”°)zwf—<’_g7‘> (gt (3.7)

202 \2
. W;z_<7 _> wy(wy +wno+a) (wytwp—a)
FH2(3.7) Wkg—3 Abel o, REMANRS. B T SHERAEFE. THRRSS
TREREEREE, Wig G.7) RAYAF S M.
S E A Pi(0,0), 12 4y=a/2Qrwp,>0. P, MM 52N
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dw, ( K ) wk,—a? wy (3.8)
e (20N wi, e
poi Wy >, 10 kR =(‘7’* E{}\—E?/ 0. (3.8)HIFFFEM R
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Ak, BT R GRS R N WA, R RO AR . X
EEBES EFRIER SIS BRI R R

WX rmitENERTTUES, BFEEE QRIMREEN2 K. TR KRB R
W, EEEREE Q, M JE, BFEERN, RAXENEREEBERNERSIGHE
EREE—RE, FLLEX QL hEE—BE. BERDHAT, HE QL NTE-HEH
T AR R DU SR B R SR AR . X FEREER AT 9, 1, 1f VTR B AR A R B R S R AR A
R PR A SRR B B . B — X AR R R B T —Fh o f i R IR 45 1
RIFTREME, o 7 Bl AL WL R AL e A0 RS

m, B e o i

B R BB RO RRE VT AR B B SR A0S BATRIA JTanyros MBI T i
(2.8), Q.M AMMBHOTEYE, TTRHER T RAGEE .
T’ NTFHs R4

WAL= Ao 42460, (a1 =By 4.1
B o B, EFEEH A, B, K
{A(x)>A.,>o, B(x)<B,<0, 0<y,<a (4.2)
G <K, K>0 (4.3)
) X3
Lyl <wos ly+y.l<a (4.4)

Geh, (4 D)RIFTERER JE IR
EE2 XNTHRMAU.1D, HfA>0, BLO, #<yl, WRAH R WO, 20)), &
&
Yo+ y @ (x)>a, |y N IKY, |G)I<K
B, FHAER
—Y)24a®t 2 AB
S RO e e T e (4.5
RAE(y @ (%), 20 (%)) MEER BB R BN, RATHITU BN TR H BT,
B2 XA A] DIATE £ RS R R A et RO AR HE S5, AT
PR A WA RIS, R 2 RN R S ik, 4mshsihigh
Fi, AER (4.5) EHE. Bk, FrESEA P NS EsRARE RN, B2
TR (2.8) f0 (2.9) WEHIME. MIBER 2, X% FNBERIGERNSKETRN.
EEREWEEH, 510 G(0) HEMEE, 7EFE 0, 0) MEm Mt FHN e, fIH
2 WY, XERHFRE wy>e RRIAENSERK . 76wl <o B, 78 &iRH
FR, RHoMARBESERENER LT R, BRI ZFELBREFERE. R, it
HBBET RIS . Mg — SRR,
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5w R R TR ARE . M8, XAMNEEWHI IR SHOMI T, X REEE
WL MNP EFT IR, FESIDERBERRTREERRE. ROUEEEER WM,
BN THAERWIERESH HRATARF R, BANSRSEE 215 b kR A
il AR R R R AR Y P, TE 5X 107 SR, #{EN IEZS 0.05 RIBEE) AT UK
A GRERERBMER. XMAREEESE—SHR.

o BOR BB OB R K

KNBIHEA T IO 2 R BT WM H R M T — T BRI MR RE . a0 — BT e 4
MRy IR R AL, R 5 I R A

FHBERARRERANE SR, ARBIRPKIARERER, ENEZEN A E N
fi. XAHBRANVERERZ, EEEZRORAN, SO0 #ESEERER, BRGBHE
A, BRERSRENIRTR, ERAZANMEME (ZELE/HEB . FERPTLES
B, X, UHERERNEREDR, SESHABY. IHFRERHIREEN KN, £
LR m=2IEH S 5710 .

ETXHEMPEES, HETHIDRE ZHEREHEHNoHERE, BEAFGEHAN
(rou) -+ "b%f(av)=0 (5.1)

a a
o Ut g,

—aiﬂr(mu) + »—{% [r(ou*+ p+oc?)] _,_,,6% [ouv—(ov?

+ ptoc?) sin (0—0,)]=rof, (5.2)
;t (rov) + ~§T;~ (rouv) +—§9—— [ouv sin(8—06,) +(cv*+ ptoct)1=cf, (5.3)
b/ py=(a/cy) (5.4)

Heft f RS, BRARMSEMERABNERIE RN . BREN5IH5E.L ¥, M
SESINEAMFRERE, W f.=—Vyr, MriEke
At =4xGa(r,0)5(z) (5.5)
TEX AR TR FSEREHE X, FEFFHENGE, LK 5 R AEEREFEHE
s O AT E WG S H SR 0 fE.
RIFMATR, RIVCHEFBREEEN., 288, BH T EE PR ERBER &R LR
w. b, ARPANESEUSARERRENENEEe, WEEEETANELE. BT
Bk E HBBR R K, R EE AN RN, SRR EAENARERES E S KM
#. BoERRRERETL . RETENE c BARER, RN ZENEBRAZH
RLE 25 G T
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o=c,(14+f sin 20)/(r? +r?)3* } (5.6)
Hib f Aok EARE, B3O
0, Y r<5kpc I,
/= { 0.2, % r>5kpelif. (5.7
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O R . FERBEI, R TR, BT RASKEERK, FEMUM & 5 A
PRI RIS . iRl WIREH N 4 M B AR T ST I — N s, AR R,
e 45 IR BT B A 20 M akpe Fl-4k kpe.
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A Gaseous Shock Wave Theory of the

Galactic Spiral Structure

Hu Wen-rui
(Institute of Mechanics, Academia Sinica, Beijing)

Abstract

Tn this paper, the galactic spiral structure is studied by the galactic shock wave of
inlerstellar gas with self-gravitation, The perturbed gravitation of stars is not o necessary
condition for the existence of such shock It is proved first of all that there exists solu-
tion of local shock wave even if the perturbed gravitation is absent The condition |w 40| >a
is required for such solution., The spiral structure can only be explained by the shock
solution when the difference of density between the regions of arm and interarm is larger.
The grand design of shock wave with self-gravitation is obtained by the iterative methol,
The features of shock wave can be analyzed qualitatively in the velocity plane for a spe-
cial perturbed gravitation which is used to simulate the sclf-gravitation of interstellar gas,
As the mass distribution in proto-galactic disk is irregular imitially, the grand design of
the galactic shock wave was developed by the processes of winding,growth of instability and
overlapping of waves, Hence, it gives a complete [igure about the origin, evolution and
persistance. A lot of observed phenomena and classificational features of the galactic spi-

ral structure can be explained by auopting these ideas,



