o((¥,

a Bl5 D



a

1b NB1 a

| 1bfiBla B15 DB2 BBDB)
[1)] ™
%4/BUBMBS 810 5 B.1B
B"BLATBA<XC CAIBYC2'7
B15 D ,1™3B1-8 U4¢!C

(z# B*-xB BN B*BEAI ().
B25 D ,1™3([B*B25 i 15

11t

B1% O-GUB EBB
5#0D | ¢ B1BtB-BjBfB,
9% O |¢B.1-BB"BDD _D
™Be5 BE5OB*B2 2 B E
BB

-0 u B*B BN a
1 /O)i/daA Ai°2,|° BBNa
| BeB§B]

(I AiFxB5 D+2 BC"B
BN a Ail-+Bl#u B. B Ai %4A
B-BSB]|BU ™t B.B B'BEB1B

I A AiC BzBaB¥ AiB]|B!B3B!

I C™1j BYB™B_BjB BjBcB-BpB-
BA' #%$% &$$%
()+)
(i Ai7 1fB-BsBbB~BfBWB|BN
1bfiBla B+BnB®BEB|Bf Beé");
#u BY H6 BYB‘BoB~BjB-BB;
B11j

l EY23 B1BceB-Bq

XxBLB B1»B*BgBtBU f4DBNa B *B5 D | ¢

BUB BN




a Bl1l255 De?2

00 B+-duo

BeBuB~BjBt’' 2+ 0
1 12 B+$B1w O
-UB BLB+*BaB~BjBt 'BU
N%3

-Ouo B oo BKBMB2
BNB B."BB a

| x+0B*"" B-"C
| _DPB.BgBtBU|"

I «B#U e+ B.BKBN |
N
>" x+0B-BgBtB1 = -AIBA
B"BZ BcB"B!BiB-&8 6
B+#U Bl =+

$0 I +2 - 05 M DBeBoB~ -3 U0 $.% P5A
BeNBB5 | @ |35 |BBt'2 345
37 895
345
%4A 1+++ 6'+ ) '+ 1 s05
%4A 1+++ 02) '+ ) 'P0 5
BrB¥BaBt | '++++ 27 (026 [0+ ) V35 B-%
& E
, $+++ )+ | )+ 2%+ & 02)'+ % | "% O
10)i A -uBla Al
x+0B-" C
A $+++ +2) |) 2% '+ © 1'+ O B+B&B]
10)i#u #t (4F C <MoI™
G
O++++ 7+ T++ |21+ 1 'y 0 "U” B-/°
2,|°
2<'((7=% , 2 <0++)=% >> 2<(6(=




BBDB)% O-81"BB a
B1BB-d U (»

<M BeB"BB|BiBaBtBel

5 D BtB+B|Bf B,
1 0+ 89 + B*BA-P"aQd
? +2+6) Al ? $1++ Bl
9% O | ¢, B*.'V B*B BN
| 0+ 89 + B*BBtB-BjBf
B!B2B*BaB~Bf

x+0B*7 +B-"C BeBnB"

B...ByBéeB B BNB 83-83
BOBN

ry 0+ 89 « B*B®%
a A d|¢ B.B>BA)L

S + 1 | | i 1 i ’
V] Betelgeuse y /]
[mJy] ];. ,

100

dy=0075"
S0 Ff: >
0+ 89 « B*B2
20}t 9%0O|¢BBLB

BOB"BtB+*BjBfB!

10 I @ ;f.r =
5 - -
_ a=06 "
I,_ d*=ﬂ.l‘35f.}
2 - e
1-#_-"" -
i i . ] i L

L g
1 2 5 1 20 50 100 [GHz]
L'

Fig.1l: Observed flux densities of Betelgeuse (dots
with error bars) and different models. Solid line:
disk emission with Tgog = 3600 K and dg = 0.075" ;
dashed line: same but for d, = 0,050" ; dashed-
dotted line: chromospheric component with a
spectral index of +0. 6.



"“U" B-/°2,|” BU/aBB a B1V 3" B-

| =2  20++++

PCYGNI  IPOL  4885.100 MHZ PC_ALLC.ICLN.2 2<((7=
| 7 1 ) 50 100 150
1 62 7?26'+ )/ |
37 52 55 I
0.015 SR—
| | 50 —
L 6cm
IIB B&BII 1 ]/2 ] 45
0.01 - / . 5wk
C oL BnB®BEB|BfB- Y 2
L =
> ' . z
.:", L - "ﬁ 1 i = 35—
9 - F ij E hﬂt.“ é
2 0.005 : ps 2 30 -
ey S h i -_. — w
, ""3 e _
® 73, % ¥ 20 — —
O o0 oo B ooy pocmgpreny
TN B j 15 | | | | | | |
4 5 20 15 58.0 57.5 57.0 56.5 56.0 55.5 55.0
1000 10 10 RIGHT ASCENSION (B1950)
b-aSEliI'iE (}\) Grey scale flux range= 15.0 165.0 MicroJY/BEAM

Flgure 8. VLA 6-cm image of P Cyg, with 0.2-arcsec pixels and a 2-arcsec beam. Considerable structure is seen in an inner nebula out to about 10-arcsec radius.

Ve

"CAP 0% ™@ n"43 / B.BKBND43 B11Y



-"  B1"CBeB,B

2<((7=
10" gy 3 2x10°
1[}0[] E ] |||||I! l||||||'|'| ||||||I'H lIIIlIr! FIIIIIrE T 13 ;
: ] 10°F 4 1.8x10*
2 ] E
B 1 107 4 1.6x10*
100 9% O | ¢ B BLB1B BO= b .
7 ’ n 3 E b _; +
By | B B"BgBtB{B{B! wb
~. BfB12]|¢ . &k 3 1.2x10*
AN 5 E —]
10 \ E 10 1. °
3 N W] F 310 —
o ~ 10*F é =
y i < 8000
Ex = 1000 3
1 = F _:
S 100 | 6000
- i C 3 4000
= : of  1868BOA| :
P I ‘B B"BgBt
0.1F LE 2000
B . i 10 100 1000 10° 10°
r/r,
0.01 ¢ T 5 /
C ] Figure 18. Electron density (solid line) and temperature (dashed line) as
C 7 $+ 89 ] functions of radial offset from the centre of the star in units of the stellar
r N radius, for the model used to generate Fig. 17.
D.[}{]l | III!Iu] L III1I|£ l III|I|.|I IL IIIIIL‘ i IIIIILﬂ [ IIIIIII| 1
0.1 1 10 100 1000 10* 10° Stellar radius 5.6 % 10" cm
Stellar effective temperature 19000 K
Wavelength (um) Distance 1800 e
Mass-loss rate 1.1 % 107 Mg yr !
Figure 17. Spectral energy distribution of P Cyg, with the fit of our model Wind terminal velocity Wokms !
{solid line). The observational data shown are from Abbott, Telesco & Wolff Wind velocity near photosphere Wkms !
(1984), Waters & Wesselius (1986), IRAS. Altenhoff, Thum & Wendker Distance to reach 180 kms ™' 45% 10" em

1994), Contreras et al. (1996) and Baars & Wendker (1987).



6

6

Bl 0$3

-» M$36 B BNBAT *

B-B§B]

30

B*BZ T = 28

AoB B BL 3C C 3AuBU."\ E

b + Bl %&} E Bé#uBé 2z %6
BtB+BjBfB! CA E
AAUB20T" | ¢ BBNa B § 2
BtB+BjBfB! =
0i"|¢ By7 +x+0B-Bg = 22
B =+

20 .

‘b6 BU ™MEMEE ™MYHI&— (

6B B) ™ 1B* BN

5 DBUC B2 ¢B B Al é 6Bl

(4F BtBIB-B!B2Bfi (4F$Y 2

B+BSB]
L e T e
"Chandra ACIS-S+HETG
- 1.8 — 304
| NS v&’*"’&""‘"&@’ N
L HST/STIS
L 1140 - 17354
__ - I ‘ &I "'-6[]
I McDonald U ba:ind *#10-3
- VLA 6, 3.6 cm \
i
S A
: 2 <0++)=
] 1 L% [N N TR T S NN T TN S NN SN SN T
19.8 20.0 20.2 20.4 20.6 20.8 21.0
2001 September (UT)
BBSB] ./ B1-dU
I BuC™
' BUO -bP 6™

I Bu5 D




A

BeB+BB 3 BéB1l5 [B+<B3B]
Fx B.C" B ABA (4F$YI2*e B BN

1
60 % —_— 3 6 cm (ﬂ)—
D43$21 B+ —— 6 cm - 2ot I‘-
1 B*0ouBB" E = 0 Fosgge LT e :: ........
. — e —9fL *Saatlisag t:“ ** ) ++ o
BeBuB~BjBt’ 2 x S iy +i ﬂ T "D,
Bl(4F { ;E g 11 T [P T T T B "D BU
2 W B.5 g.n 9.5 10.0 105 11.0 115 ] $ B >bBpB_B;j
W N B'BfB'B® | ¢,
PR I S T T S N TR N S N L AP L B‘#D .Bl
9.0 9.9 10.0 10.5 11.0 11.5 - =
UT Hours (20 Eeptemher 2001)
TRIRALALE B N {h}' 1.5
D43%21 B+ ¥ ns
1 B*BBtBB] : | B-BSB]'4 B1
BfBP ™B1 (4F — i 1o BIB-BIBfBY
{ Ai"E#tD 3 Eraate . 4 : : L;, 1”"B_1 {*Aan
43B* «B AT 4%Y Capy TEEy Y 56V 2B* |
B. D D43 ¥B 3 #+¢+++++++ - B BN
8.5 9.0 9.5 10,0 105 11.0 11.5 -10 1 2 3 4 5

UT Hours (20 September 2001) Minutes from 3.6 cm peak

Fic. 2.—(a) Variations of total flux density at 3.6 cm (black) and 6 cm (red ) near the time of the large radio flare on 2001 September 20. Each tick corresponds to 10 5;
the temporal resolution available with the VLA. 1 & error bars are plotted. The inset shows variation of percent circularly polarized radiation in 300 s intervals at both
frequencies during the decay of the flare; the dashed line indicates zero polanzation. (b) Variation of spectral index v, 5§, o 12, between 6 and 3.6 cm (5, oc v ). Crosses
indicate data sampling of 10 s; blue squares indicate data sampling of 5 minutes (300 s); 1 7 uncertainty on spectral slope is also plotted. (¢) Detailed examination of
spectral index variations of the few minutes around the flare rise and peak : the spectrum appears to flatten for about 40 s before the 3.6 em peak. Dotted lines for all panels
indicate times of 3.6 and 6 cm peaks (3.6 cm peaks first).



%4/B+BSB1B-+HE %

6 AP BtBIB-B,B "B B !aB-BN
| #t (4F C6 Al ™ B>Bf (4F | %4/B°B§B]
$Y 2B*é E "" B*B&'+ 1BC89
| ~eD >b#U «B&7 BcB™B| | BeB§B]
BiB-&8 6 0'+ 7BCS89
| #U +B1BcB B!BiB-. | %4/B+BSB]B1&,BfiBSBS Z *

Nobeyama Rodio Polarimeters: Flux[R+L] (SFU) B- (/N

“1tbe 2 BE"BB
| P/°2, Bla B2]1fiB "-U
"B-»yA  B-B1B*Ai#U
B B 6'W B BOB) "B B-BcB"
B'BiB-BU*pB B)B BNB 1By
l A,y B-1i¥B B (/N

0604 Q06806
Start Time (1

NMobevarma Radio Pol



B™B BjB BjBcB-BpB-:

C "-0u B.BKB&B)"-B BO
B"$O
| ICE BIC"$¥!
BJAuB ™B1C "™ $ OBU"-x
B B"
| BC™|¢ >"+6 $Y2B1
7 + BgBiB ==

5 D-30 B*"-U" B-BBS§B]

BU/aB B
I Bd #9%
lbin D'+ 4
B.B&B] (D'+ 4 Be $ZBé

AgBaBe

BNnBRBEB|Bf B4BA1]

| BnB®BEB|Bf BYy"s)j#l\i
H6 AiB‘BoB~BjB-B-B!

| B B*BEBrBAB!OB B1B*Ail]
Bla BBLBgBtB yBO1
BCB+7 B.B-BMAIC "BU | ¢

B+BS§B] (B.BZ 1f B-BgBt
BsBbB~BfBU f

I It B2A. ¥



C"$¥! BaBe
"-x BB"C"$O




LA

10 Linear distanoe at 10 kpo (AL)
3000 2000 1000 0 000 000 3000
F=3 408 GHz 1,415 GHz — T o |
= al
g
2t <:| 7527 :— fal . + 1o
= B
w7
Z - e -
: | B™B_BjB"BjBcB-BpB. |
1 1
| C COC' (BBB1B+BSB]
Lo i |
g ; ‘ Bg D™ &*(4F © P g
D 0 4 8 12 N "
G BU-6 u 7507 - oS0
25 25
2,695 GHz 6.630 GHz ! —_ "
by A 2<(0 _ﬁ
E o Al : -| 7857 o - @80
"
z ]
&10 10} )
§ 5 st TEE.T |.
[T H '
' jo0m AU
% 4 B 12 % 4 B 12 T I
25 25 g Lt i
— 8.085 GHz 10,522 GHz E ' I
=20 20r E
- 2
E 15 15t = e 0.29
(%]
=
a1o 10}
g 20
3 sk sk :> TELT + o,
[T
GD :f ] 12 DU -;- 8 12
z B™B_BjB"BjBCB-BPB- w:
5 1o 11\ %! | -
= 15.5 GHz 90.0 GHz ()* +) B ( U bl )
=20 o " | [ i
: 4FB+RB.JA61B*"
=15
7 | BBN}6
a10
1 —_—
E 5 E 2 < (((_ TELT L 0.0
H
L . i
i ; i =
0 s 8 12 0 c 8 T2 2L
UT DATE (1972 Sep.) UT DATE (1972 Sep.) o 5@ o D) | ges
Fig. 2. Radio light-curves computed from the present model using the physical parameters of Table 1, [or frequencies of D408, 14135, 2695, 6,630, 1 c2 €3
2,085, 10,522, 15.5, and 0.0 GHz, corresponding to the first strong radio outburst of Cyg X-3 in 1972 September. The points observed from Anderson PR T { SV OV S R YRR 11 v
et al. (1972} (0.408 GHz), Shaffer et al. (1972) (1415 GHz), Hjellming & Balick (1972) (2.695 and 8,085 GHz), Gregory et al {1972a) {6,630 and 00 @O o0 0 100 200 -0

10,522 GHz), Dent et al. (1972) (15.5 GHz), and Pomphrey & Epstein {1972) (90.0 GHz), are also plotted. Error bars not shown are smaller than the
symbol size

Miliarcseconds
Laovs =-1.8, -2.0,-1.4,-1,0, 1.0, 1.4, 2.0, 2.8,
4.0, 508, 8.0 11.0, 16,0, Z2.0, 32.0, 44.0. 64.0

L N ER T R L LR |



1j & Bla -+5Y B*
"¢ B BN U" /N

/JAA B+BRB 1

1] Bl'¢»BBLa -+
5YB. /° Byl BAiI-+
5YB*m,¢'0 B x/U
“B."I¢C B BN

5 DB1-0 uB*BAI) >
B BNBgBtB1 2" | ¢, B
-0 U B BOBN

2 <((1=

(=]
['s] T T T T T
-
3 °
AN 3
i R
o ' s
- 1 “\
I ~ —
. . g
1 ~ -
i .. o g
' { 1% 2
o~ ! M aQ
zat : 3
E £
o
x -
3 . o
e ° 8
k! 1% £
saf te
‘\+ ~ &
- Y -
\\\+ 3
- -
- - Q
[ %
o 1 1 1 L L i o
0 100 200 300 400 500 600 700

Days ofter Outburst
Figure 3. Radio light curve (solid line) and peak brightness temperature (dashed line) for Nova Cygni 1992 at 6 cm (squares) and 18 cm (circles).

LU B N B A L — T T T T T T T

52 37 514 4 4
51.01 o 4
50.9— +
50.81 e
50.7- o —~+

1w
50.6 a

w
4

511
51.0-
§50.9-

5&33

DECLINATION {J2000) &

50.T- o +

50.6/1% IS L0

1 | 1 1 I 1 1 1 1 1 1 1 L L 1 Il Lol JQ I
20 30 31.69 31.68 31.67 31.66 31.65 31.64 31.63 31.62 31.68 31.67 31.66 31,65 31.564 31.63 31.62 31.68 31.67 31.66 31.65 31.64 31.63 31.62
RIGHT ASCENSION (J2000)
Figure 1. Radio maps at 6 ¢cm of Nova Cygni 1992 obtained using MERLIN at epochs (a) 1992 May 9; (b) 1992 June 12; (c) 1992 July 22; (d)
1992 August 9; (e) 1992 November 15; (f) 1992 December 30. The contours are -3, 3, 6, 9, 12, 15, 18, 21, 24, 30, and 33 times the rms noise of 50
wJy beam™!. The hairs emphasize where the contours are lower than those surrounding them, The beam size (full width half maximum) is 50 mas,
as shown at the bottom left of each map. The cross is the CAMC position of a = 20730M318662, 6 = +52°37'50'8, and the size of the cross
indicates the lo positional error of 50 mas, as given in Paper 1.




= 2

Ag T™MuB1&8 681BcB B|BiB-2,BU-+B
+ 2 B2 YAnB- »B* 0'0 B BOBN
I 11 G+ 2Be(Bé
BgBtB11f G1f Béli BcB B!BiB-BéB1 YBOnB(B + 2
Buse B1 + 2
I | ¢ +2 BeBé
6 6 BgBtB1BCcB"B|BiB- % B. nB(B + 2
B(9% 6* PBABOB"$&F| ¢, B1+2
I Ja+2 BelBé&
JaA B.nB(B +2
&8 6B 6 @Y ,/aB1l"'¢cU b2 B - BRBOBN ?2
- A B-BLATKB)B412 B U)L B BN
| 0)x B.B2&$*+2 B2 U)LB B-B



Be F ; Bé

1:I: G - 2 C BlBgBt>dBgBt&S:i:...:i:i:i:%u:CE ‘ > "' o "‘ "'

- Ve ACYLE: ELEY,
6B1 $0 B11f2%2 0 L —,
Fo o FEFER % — it -
|  AUB™B|BtBaB%iB—B|B-B™B®B1 — S
1f 2 1% O Al L
W L EEE .
I t'&86 B1l1f2B C6B*B BN#D
'2 C0BeCo6Be SSESS g2 i
_ O& U6B1e"
_ C BRBfiBoBoC B-BBREHBdBAC-BIC3
_ | <QC>BoBiBoBAC%C
E:w: et / ~
! B Ble 2 fl' 81&8 B ™ :i:i E:F:% :A:i:i:;t‘ :“:GE:;t:i :%Loli::i:i %0:E:F:F
| % OB "" B+B-BN1f2 SWEATES
- + 2 B1BcB™B,BiB-C+C B.%IB B
— O - 11 GBcB"B|BiB-BUBEB'&®6

™ =+ BBN



| ¢ + 2
Be F
BBN$é4H§.BBBI\I,+ 2>d==-BBNG6G6
BlBCB‘B:BiB- X0

| BcBB!BiB- % CBU yBDBN |ByB'BoB®BjB1

| ¢ Bl]

l +2B.» BB"B*B-Bj_D ™BY 2
+2 B7BB+BeB-Bj _D ™BE7 B Be §Be
+2 B7BB+BB-Bj»2BE7 B BeB0 B2
_ D ™B*$| B BNB+ + B1B0 6B. §
BeBrB B-B-B\B®B{B—B,B-B™¥&®B1 : a
' $0 B1BcB™B|BiB-B1 f1BeB*B-Bj _D

™BéB1 6B ™ =+ B BN

| ¢ e 2:2w:2>¢ BtBIB-B!:”

BeB-Bj D ™

o BBl Ve A2t

+ 2 B1BcB"B|BiB-C+C B.B>E?
%IB B BcB"B,BiIB-BUBEB' 6 6
B ™=+ BBN

BABS Bl ' Ai<¥ByB&; BAB& C:Al
<QC>BAC%C
e \ // \
:%e —
T -
SEwie
K= .
%60 -E:w:Pwtt ]
::I: | — ~ | — |
T E Tif E %01 %0 E



B'BeB®B|B1 | B1 |

BCB™B!BIB-’ 2 C B&<YBEB+ | ¢ RLGAP %

BcB"B!BiB- ' 2 6 6 B2 61fC#B*11EBN
| C Ba<YB&C BBIC:C | BcB'B!BiB-’2 B.61f C#BUBB
. . BNB+BcB"B!BiB- yB ¢BLBOBN

| BBN O$l B.=BABOBNBcB _ A

B'BIB. |¢*2 B2+1% O-GB1CO0B;

! yBOBN 0

| ¢ 2 | BcB"B!BiB- y2, BUB6<\B* B&B)
I CLC CBIC3C-C: C ¢BLBOBN

| +|(4F BYxI5Y$BY+1_

D ™BY + 1% O-(B B"BMBL ~ T P
B"B!BiB- y2, Bé c,



| ¢ e 2:2w:2>¢ BtBIB-B|:”

%

B'BoB®B|BL | Bl |

SEwie

-E:w:Pwitt

‘E ) TF TE :%_o:i;
o VBl v A2t

%0 (E

| ¢ e 2:w:2>¢ BtBIB-B!:”

» MB'B'B~Bf
+ 2 BfB3 Z

T Ewie

o BBl Y A N2 1

i s

b s



BfB%.B1BBIO

BfB%.B1BB!O

| +2CB*2-'A B.BBN
D G 6 BéB BNBBB B&B1Bc
B"B!BiB-B C B+C$C B14FB. %
OB BN#0

| B BN + 2C B*BRiBcB"B|BiB-
B7B26 B>B,=+#0 B
PB

| =2 B7BB-BNB+ATBZY
B BcB™B!BiB- ¥B;$-BN

P + B2, B2 DBcB B!
BiB- ¥B.4¢BABN

/

7 + Bu2, 827 BcB B!
BiB- ¥B.BE ¥» B BN

v



Vd

B—B,B-B™B® %2 O

1AfiB-BcB B!BiB-5A |

B. »B BN&S @81 12 O
| ByBIBfB%BTBIBIO

' B.§ BBN
| 5A1B C B+C B1B0B'B-BL

A

BcB"B!BiB-5A |
l

O y

} /

00
0000
ooooobb@\\
000000000000
0000000000000 000

% O ™81 0 ™4P ™'B- & E

=+ BBN&8 6 ™



Ja=+2

Be F; Bé
2 -"A B-BLB—B!B*B™B® Bl ' D"> BO5A B12, 6&}
¥, 0B s U BBN | 5A1 B1BcB'B!BiB:
JaA Bl&8 @Bl=+™ C.ByB3
BBL=2CBUO®BN | 5AT1 B1BcB"B!BiB-

C.By21; '+ © 4
| 5AT B.&8 6B BABOBA XAl
S5ATB.BOBOX=BBN ' B1

Ja+ 2
n)A B1&8 6 "B. »B L
BJAC XB1l&8 B =+ B
BNBcB B|BiB-<QByC+C
> C BBgBoC

:> BcB'B!BiB-B C+CB1 ,/aA f1-
BAB* ,/aB BOB"&8B =+ B BN



la=2 Bl
Bo U6 % 6C CB1AOG5A |

"4" % 6 Bl AO@BcB B!BiB- R

B C BBo
@B g N
g
| A0G2,6 ™ C BBOAIBAATBOATBIBTBIAC & BnBpBO
| CBy»%6B.0-BLA0®O ™ B B i
156B1 H B'B-BoeB@BMBf »BiBL . ¢ - 0
AP % @ o -
- g]_g
M o _ ,\
CC %6 %% BSBS C BBo
| C B®6B-BIBIC C C: M 4 R
| Ja+2 B ™CB-B,BAD+Y = _ C BBo
6BgBtB*B2A1 "B B- A0©2, 6 ™MBU B | |
BEB'C C ¥2B2B>B2 + B B AiB> C BBo
B+BVB,BI)A fl- B&C BJAIBABE — e
B.4g B BNB B+BI DB BOBNAI Bs— oy
| 1RB.AIC Bj>"B6B-BB&-B -0
UB BOBN Y@gBtB2A] ™C » L BUP" ) 0504 201081 396
.. BU2, B+~ ; [
Bl,/a+2 B*BBNBB+BI BB BO BYBCE BIBIB-SABLWIL 2
BNAI BY1«B1/aB B BeC %Bé
BU2,6 G B.nB(B B)#nBN -BB B BN




Jla+2 Bl
BoU6%6C C)CB1DGHAI

Bo U 6% 61 D GBcB"B|BiB- - ,
P& — C Bpo
—— @- @- ~ —cpgpo COHBO
| 2zDG6 $)08 — 2y Y
DG2,6™ C6BOAIBAAIBOAIBIBYBY \ch
C+B% 6B. O - B1B&&¢Bé Blo ™ O -
C-BB0 U B1 n%5s/°2, D
CC)C %6 D 67+ [ —— CcBBS
| DGA B2A0©A BKBMB2BNB B.BcBB! m — Y
BiB-B "B B BeCBfiB8B3BAC Bé 0 — —1—CB8g0  Cemp
| DGA B1BcB B!BiB-4F4B2B>B% o o) — v c g7
Z2zDG6 BlH/P N '66+ — —— CBBJ 4
| C6HfiB1 AB-50 BBOBNB¥BC C)C BgBtB1 R 1
Ja+2 BBfiB+BdB3CAILEBY A B-3 U —
B BOBNBHRIBOBIBICERBB-BM*9B «Ré B
| &DGA B.BBB)ATAO©®A B =+ BBN BAB8- —— cBgo
ngBABOBI% AC g.)%B B)éTB B)ogllgo%l B !
AOC5SA IB11«$B Boe B)- B I A >
S BN - - ] o cemp
Bd— —— cgﬁg




BOB'BY 2

1¢ G+ 2BefBé BgBt&®Ba 1t G ¥ O C-C8iBoC>C+C
+2 BeBe 6 @1BcB B!BiB- Y2 (<Y C>C+C
/a 2 Be(B¢ .,aA Bl 15 O C C>C+C

BOB'B% 2 B2AT ()xB.B20)L B B-B
l OLBBNe'B22 -'A Ai5&'eB.&8 6B1-#3iAT6 6B+BL, U P!? BB B
B)BcB'B|BiB-B1| B-BRBOBORB32 -' B.B-BNAI
I "cUpla B EB-B B+Ajl = B2 ()L B B-B B-BNAi

B&BU %4A |1&iBgBtBY 68L-#$iB 5&'e B./aB BNB1B*Al1f G <B+ | ¢ + 2 B2
()L B BNBé2 -'B ‘BM% B&B)B BNBEABE)B BNB1B*B B BB+ 2 B2((B
B-B B&((B B. IBOBN+'B.B55 - ™ B1BpBSL |BU 6B BEAi

BfiBU v -B1$¢ QAIBgBt&8 B2BASIMEBA A+ B1-#$iBU'...BM10B ATB&O
/aBE/aB BNAIB B'B B&B) ,/a +B211 G + 2B 0)L B BNAIB B B $eBRBtB2 6 6
B+BT U b2 BU ¥B.- BRB-B Be$¢ B21X JBEB1B*AI | ¢, + B21F G3Y /a = 2
BKBMBE DB AiBe=B1| ; B25V (1 }B-B1B*AT| ¢~ 2BECO =H BB BNBé

BOBU ] n$e4B1 % 65 AiD+BID 2 A B-B1B*Ai-#B B BABM/AB B-B Ai-#$i
B* /a B BOB"2,6&B)D" |¢ B.BKB&B) S5AB.*-B$BNB B+&'e B./aB BOBAI
2, 6&} B2 DBCB B!BiB- ¥B.4gBAB&B)B BNB B+B.B-BMAT B2112G + 2BKBM P
B B-BNAI 68+BL U bl2 B2BEB&B+ EB-BAi| ¢, B2]n(J|:  B1BSC B*1- A
B*B BNAi



Vd

u0© ¥2 O

CC
BOB'BODI C B+C C
! ™B10] B1BOB' <1<Q
BcB B!BiB- A<1<Q - Ce
e 0.0:-0.0.0.0.0.0,
-4¢ B1\B1+2C
1biB1¥% O 000 ¥ O
! Ol B1X™ B | AU XBLB Bt AOB*X ™ 15 0O
| 1% B-"¢cU b2 BB BOB3B B 1R0©
B B-BN 7 B BcB™B|BIiB- 0 | B.BBN

&8 6B B

j> | -xBB B2Ag/vB1l + 2Au




0100 % CBU/aBB U A

0i&8 6 B14°48
| g¢™ B.ATS « BG#U B.BKB&B) 01B1&8 @U u! BGBM
4°9BB) 0 | B1&8 BU1S B.B BN

O&BmeB-BgD ™ {0 B*B2B BL :

BoXe B10] B1 NI

| 7B 01 B. Ja B All«$-1fB11'B Bel- i ¥YB8U N8B B)

AF B101 B. 00© ¥~ CBU PBN

U)x B1BSB-Hf 0BRBOBN C :
]n BoeB-B&EB BOB+ +%l

B'BABMAT-' A B.B-BNBKBM1fB B; °/a BU- B B3BKE
Jalf2 B+(O ,/aBé'- zBé1lf B14P B* (100 > B »

\ =4 4




1«$-B11f 2

1«$—1f 2 <CRCBBHK C

O

| +|(4F BéB"B+BHEB
$}BéB.1«$B-/aB BN#0
| -#$i AT | ¢ AIB-B, JARB-

&1S$8B BBNBAIBBO
BUBAB+BDB)<OB*-+B

Q



B6 0 1BeB,B!

Bo

’ B6—O-0-0-0 C 5
. <Qsao
| B601B. UBB B . C E \
qe B- A B O—O-0-0r0-0-0 C g
B101 B1NI2B-B, &
| BOBIBA 0 14B* 10© Y 5 ko
z ‘ a <Qsen
OBU » o <Qobs
DP 5
l uBB B1f2 <OB " c
A Bi
| -z1f2 <Q.B E Bfi—O-0—Y C g
—) (0© %2 CBU PBNB"BDB. <Q,B-B, 0 BBIL«$-BE = B BNBA]
<0AI<OB. -fB- & "B2By 0 B1«$-BKBM “%EBB+BB)u-b



BoeB-Bif:

BSB-Bf C$Y |

ofi A B*B2 C ?+
C.BIG,B.B'BB). B

B"B#B

B*B BOBB0© ¥ O
B+B-BN

Blae ™

blu' B-a¢ ™

I lfiee ™
<0OB "B B
Bylij°B-,/a. BBBN

| ]1fiee ™Bé U 8] ¥2B1 $ HBé
<Q.,B EBB
ByBoeB-Be«-B1-z B 1fB

<QsB2<@uf §B<"B B
By O | B:1fB &8 6B 49BABN

g

B B1BKB B- aB™B"
B BOBNB+B0oBB'RY



|n BoeB-Bg

BeeB-Bit50 »
|  xBLB BBcB"B!BiB-.
| UBBgBt’'2 BR'+! $ Bé
BeB-Rg$-B1$%6
I 08,,
I 02D n,8
| JARB- %6
% "8 4,8 BYBYBT
EVs3
I a 1t{ B1lAY¥Ai/O)j/aA
l /°2,|° B.BKBN UB BgBt
4F BgBtB; ”
! B1/O ™ /a
I %8 ,,%,8 B)YB-8UuBBOBN

» ‘50 N

I »f Bl a

|  BMIB UB BgBt
a Bl& U

! B1/O ™ ,/a

| 17 B; OB B BgBtB1y B.BKBN
-#$i ,/a

| 8 ,%"8 4,8% ,8

tG3 I'm

| A" B‘BuB~BjB-BHB) BMIB 4
# BgBt

| B‘BuB~BjB-BH! | ¢ AIBAB"B?
Bt yB.BKBN-#$i ,/a

| 31 CCCB6BoB3BgB*B0OB"Bg
Bt MU

l 8 ,,%,8



Ev 3 B1BeB-Bg

0)iAA  #

"1 B1BceB

7

BgB1 % O

/°2,|° BBOB
BgBtB B1
/O™ B*,/aB
BOB)B BNB+((
BLBOBN

Ja Bll-+
B., ABBI1
¥B.8, AIBBL
B. ¥ B.,.8 B+
BB ¥ CBUB-B

OH 1612 MHz
1 arcsec

/ 20 Jy M
o e .
-10 0 0 2 0
5 - OH 1665/7 MHz
\ & [
% 0 10 20
H,0 22 GHz
100 Jy
o [ : ) = S
-10 0 0 20 30

1

1000 Jy Si0 43/86 GHz
6.5kms™ X [

0 10

Velocity (kms™")

Fig. 11.14. The OH masers in relation to SiO and H>O masers in the circumstellar enve-
lope of the star VX Sgr, showing their locations and their spectra (Cohen, 1989).
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