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Abstract

Very Long Baseline Interferomety (VLBI) is a high-resolution imaging tech-

nique in radio astronomy. It has made substantial contribution to our under-

standing of active galactic nuclei (AGN) and the maser kinematics and their

surrounding physical environments. In Chapter 3, we review the progress in VL-

BI focusing on the development at millimeter wavelengths and its applications to

AGN studies. The scientific potential of mm-VLBI with the participation of new

generation large radio telescopes and interferometer arrays operating at short

millimeter wavelengths is discussed.

In Chapter 4, we present results of multi-epoch multi-frequency VLBI ob-

servations of PKS1749+096. PKS1749+096 is a BL Lac object showing weak

extended jet emission to the northeast of the compact VLBI core. The spectral

properties of jet components, the magnetic field of the core and the evolution

of flux density of component C5 are investigated. The study of the detailed jet

kinematics at 15 and 22GHz indicates the possible existence of a bimodal distri-

bution of jet apparent speeds. The coincidence in time of components ejection

and flares supports the idea that, at least in PKS1749+096, ejection of new jet

components is connected with major outbursts in flux density.

Chapter 5 reports out preliminary results of two SiO maser emission lines

(v = 1, J = 1 − 0, and v = 1, J = 2 − 1) in the circumstellar envelope of the

M-type supergiant, VX Sgr. The maser spots of both transitions show a ring-

like structure. A fitting of a circle to the maser feature distributions at 43GHz

yields a mean radius of 22.6AU (∼3 stellar radii assuming that the central star

is located at the center of the circle) and thickness of about 3.7AU, consistent

with the fact that SiO masers are typically emitted in the region of 2–4 stellar

radii. Comparison with past observations in 1992/1994 and in 1999 shows that

the overall maser emission morphology has changed substantially, indicating the

variations of the mass loss direction. The two transitions are found to show

non-coincidence in position although they locate at a similar distance from the



Abstract v

presumed central star.

Keywords: Active galactic nuclei, jet, Blazar (PKS1749+096), red supergiant

(VXSagittarii), continuum VLBI, spectral line VLBI
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• �3X²����Ø«"�
¹Ä(XØ§'Xa(N§l/¡"�ºw�§Ø4�ê	§ý�õêa(N�U*ÿ���Ø«"k
¹Ä(XØ§Ǒ,�*ÿ�MÌ(X§���Ø«�Ë�Ó
(XoË������Ü©"
• 3�>!1Æ!X ���Åã�3�9ëYË�§ÙË�Ì¥�Æ/ª:

Sν ∝ να §�Ë�´ ��"3,
Åã�Ë�´9��§�9Ë�¿Øåuð("
• �3r��fÚlfu��"
• ëYË��rÝ§u���rÝÚÓ+§ ���U��mCz"
• ¹Ä(XØ'�~(Xäk�r�u�pU1f (XÚ γ ��)�Uå"



1�Ù Úó 2¹Ä(XØäk±þ�Ü½Ü©�*ÿAÆ"k
(X§XÕàX§¥%k(XØ§�Uäk±þ¤��Ü©*ÿAÆ§�Ø�Ë�õÇ���(X�Ë��'�Øv�§ù«(XØÏ�¡�$1Ý¹Ä(XØ"
1.1.1 ¹¹¹ÄÄÄ(((XXXØØØ���©©©aaa999ÚÚÚ������...8·�®²��§¹Ä(XØkéõfa§,é§�?1XÚ�©a%¿ØN´"�ÏïÄ¤���©a�Ñ�âÜ©*ÿ(J?1§¿÷^�8"Ì��a.kµm6A(X!a(N!�>(X!�mUNÚ1ÆìCa(N�"ØÓfa¹Ä(XØ�*ÿAÆ3dØ��ã§�±ë� ���

(2005)"du©a´U*ÿAÆ?1�§Ï�U��N
¹Ä(XØ�L�§E¤�«fa.�mkp���U"ùr�<�¿£�©a����UkXÚ��ÔnL§§ØÓfa�U´du,
ëê�ØÓE¤"�XÙ§��Æ+���§<�o´Ï"^��Ú��nØ5)º//ÚÚ�*ÿy�§Ó�<�Ï"u^��Ú��.5)º¹Ä(XØ�fa��«*ÿAÆ"861�Ú��. (Urry & Padovani, 1995)�Ǒ¹Ä(XØLyÑØÓ�*ÿAÆÌ��ûu¹Ä(XØ�é*ÿöÀ������ (=À��A)"¹Ä(XØ�Ä�|¤�)±eA�Ì�Ü© (ë�ã 1.1):

• ¹Ä(XØ�¥%«��3X�����þ�çÉ§Ù�þǑ 106−9 M⊙§çÉ�±��3����=Ä�áÈ�"�çÉáÈÔ��Úå³U´¹Ä(XØ¤Ë�ã�Uþ��ª5"çÉ±��Ô�duÊ¢Úë6L§ÏLáÈ�K\çÉ"áÈ��Ë�Ì�8¥3b	½^ X��Åã"
• çÉ±��3p�$Ä�íN� (°�«)§�±u��~r�1ÆÚb	u��"3�
À���§1ÆÚb	�Ë�¬É�áÈ�Ú°�«	©fíN�D� (torus)�ñ	"
• �D�	§�Ý�é�ú�íN� (Ä�«)u�Äu��" 
• Ô�3áÈ�Sý�CçÉ�/�K\çÉ§�)ã�UþË��Ó�§/¤Ô��6 (jet)"du^|��å§ù
Ô��6�U
÷X^¶���§Ï~÷X�áÈ�²¡�R����p��Ñ"



1�Ù Úó 3

• 3�S«½ÙNC/¤u�M X����« (ã 1.1¥�IÑ)"

ã 1.1: ¹Ä(XØÌ�|¤Ü©�«¿ã (ã¡5: astronomyonline.org¶
Brooks/Cole Thomson Learning)3²;Ú��.¥§�D���3´¹Ä(XØ3ØÓÀÆLyÑØÓ*ÿAÆ�Ì�Ï�"~Xéu Seyfert l.Ú 2.(X5`§Ù*ÿAÆ��É (´Ä�3°u��) gu*ÿö�À�Ú�D���é���ØÓ"é
Seyfert l.(Xó§�D��¶��À��C§*ÿö���w�Ø%«�±9°�«§éu Seyfert 2.(X§*ÿö�À���D�ñ	§Ï�Uw�ò��Ä�«§�övk��þ�«O",��E¤¹Ä(XØ*ÿ��É5��Ï´�éØ5�àå�A"�¹Ä(XØ¥��6ì¬±�éØ5�Ý��*ÿö$Ä�§Ë�Ì�8¥3Ù$Ä���§¿�rÝwÍOr§���6rÝK~f"�3 40õ§Shklovskii (1964) Ò�Ǒ� Cygnus Aù�;.��>(Xäké¡��>�§�o�A�Ǒ�JøUþ��6(�ǑAT´V>�§�M87 Ú 3C273�ü>�6(�´ DopplerO�E¤�
(,�§ 1.1.2)"

1.1.2 ������åååºººÝÝÝþþþ������éééØØØ555���6663��å (pc)ºÝþ§p©EÇ$�Ä�Z�ÿþ (VLBI)�«�6�±
é��O�5§L²¥
U���3é��«�S§¿��6´3A�
pc!$����ºÝþ/¤� (Junor et al., 1999)"À�1�y� (Rees, 1966;

Pearson et al., 1981)�²~5ÑyKL²
�6�éØ5�	�$Ä§Ùü>



1�Ù Úó 45½ö��pÝ�Øé¡5�Ë���éØ5àå�A´����"�!{�0��6��éØ�A±9�¹Ä(XØ (�CN9�>(X) pc9æ pcºÝþ�éØ5�6ïÄ��
9:¯K§ýu&?p©EÇ VLBI*ÿïÄ�A��¡9Ùé�£Ún)ù
¯K��5"�§é�
äk�L5��>?1�f�ÚÎ�Å VLBIp©EÇiÿïÄ®²��O?
<�é�6��� (Zensus, 1997; Lobanov, 2010, 9Ù¥�ë�©z)"
1.1.2.1 ���éééØØØ���AAAdu�éØ�A§·�*ÿ���6�Ý βapp§1Ý Lapp Ú�§Ý Tobs´ÏLõÊVÏf δ!âÔ[Ïf Γ (≡ 1√

1−β2
§βǑ±1�Ǒü ��6�Ý)±9�6$Ä���*ÿöÀ��YÆ θ��Ä�IXS�S���éX�"À�Ý βapp§*ÿ��1Ý Lapp§�§Ý Tobs ÚõÊVÏf δ�±©OÏLâÔ[Ïf Γ§*ÿöÀ�Æ θ±9�6S�1ÝO�Ñ"é�ÝǑ β!�*ÿöÀ�YÆǑ θ��6ì¬§ÙÀ�ÝǑ:

βapp =
β sin θ

1− β cos θ
. (1.1)*ÿ��1Ý LappǑ:

Lapp = Lintδ
n, (1.2)Ù¥§LintǑS�1Ý§δ = 1

Γ(1−β cos θ)
(�§ 4.7)§n�ûu�6�AÛ/G9Ì�ê§Ï~ u 2–3�m"*ÿ���§Ý Tobs�S��§Ý Tint�'XǑµ

Tobs = Tintδ. (1.3)ã 1.2�Ñ
éØÓ��6�Ý (β)§À�Ý�XÀ�Æ θ �Cz"dúª 1.1 ��§��.ÀÆ θcri ÷v sin θcri =
1
Γ
�§βapp ��4�� √

Γ2 − 1"�â*ÿ��À�Ý§�±��âÔ[Ïf Γmin =
√

1 + β2
app ÚÀ�Æ

θmax = 2 arctan( 1
βapp

)"|^��âÔ[Ïf ΓminÚ�.ÀÆ θcri§·��±��õÊVÏf���� δmin = Γmin =
√

1 + β2
app"éu��S�é¡�V>�6(�§*ÿö�ÀÆ©OǑ θ Ú θ + π"�o�â�§ 1.2§�±í�Ñ�6Ú���6�6þ'Ǒ: R = δn(β,θ)

δn(β,θ+π)
=

(

1+β cos θ
1−β cos θ

)n"ã 1.3�Ñ
A�ØÓâÔ[Ïf�¹e1Ý�õÊVO��À
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0 10 20 30 40 50 60 70 80 90
θ (degree)

0
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20
β ap

p
β=0.90 (Γ=2.3)
β=0.95 (Γ=3.2)
β=0.98 (Γ=5.0)
β=0.99 (Γ=7.1)
β=0.995 (Γ=10.0)
β=0.999 (Γ=22.4)

ã 1.2: �6À�Ý�ÀÆ�Cz.Æ�Cz§3db½úª 1.2¥ n = 3"·��±wÑ§� β = 0.995 (Γ = 10)�§O�Ïf�±�� 104"

ã 1.3: 4�I¥1Ý�õÊVO��ÀÆ�Cz. Ù¥ÆÝ�m�Ǒ 10◦ (�g
Kellermann et al., 2007).



1�Ù Úó 6

1.1.2.2 ���666���ÔÔÔnnn555����+g�>(XM87¥*ÿ�1Æ�6 (Curtis, 1918)®kCz�{¤§,î8Ǒ�§é�6�/¤!\�ÚO�L§��"y[��n)"�´�±�½§�6/¤uçÉNC (�A�� Rg?§'X Meier, 2009)"�6�/¤�r
�Ñ3áÈ�ÚçÉ¥�Ü©UþÚÆÄþ (Blandford & Znajek,

1977; Blandford & Payne, 1982)"3�6/¤�L§¥§éuJ�Uþ�ü«Ì��ª§=ÏL Blandford-ZnajekÅ� (Blandford & Znajek, 1977)J�çÉg=UÚÏL Blandford-PayneÅ� (Blandford & Payne, 1982)láÈ�J�Uþ§Ù�é�58�Ø�Ù"�éØ5�lfN�6�U´d�K>féÌ� (Reynolds et al., 1996; Wardle et al., 1998)§,“�~”��lfN (>fÚ�f)�6¿ØU��üØ (Celotti & Fabian, 1993)"�6�\�ÚO�L§�U3çÉNC (∼ 103Rg±S)�«�S�¤§$�k�U��±Y�A� pc? (Junor et al., 1999; Meier, 2009; Vlahakis & Königl, 2004)"�6duÉ�^|��^\�§d��6�·<ÉUþ=zǑÄU§�,ù«=z��Ç�Ø�Ù"3ålçÉ 103–105Rg�«�§Sikora et al. (2005)�Ǒ�6E,d·<ÉU6Ì�"÷X Lobanov (2010)�*:§·�r�6©¤n�«�5�Ä: ���6
(Ø«§. 1 pc)!pcºÝþ��6 (∼ 10 pc)Ú�ºÝþ (∼ 100 pc)��6"k'��[�«©§�±ë�Meier (2009)"�CN��6���)��²��ØÚò��éVf��6"�6�Ø«�~��§p©EÇ� VLBI*ÿE,ØUòÙ©)"éõê�ó§�6�±�©)m§Ù¥�3�
²��«� (�6¤°)§ù
�6¤°~LyÑÀ�1�$Ä§,3��6$ÄR����§E,vk©)"3�
�C�¹Ä(XØ¥§uy�6k>ÆO� (edge-brightening)y�§'X M87

(Krichbaum et al., 2006b)!Mrk501 (Giroletti et al., 2008)!Cygnus A (Bach et

al., 2008)�"Ly et al. (2007)�Ǒù�U´du�6�±��7X��'§��°�õ“}” (sheath)/�^|E¤�"�6�Ø3�>ÅãduÓÚgáÂ�^LyǑ²Ì§Ù*ÿ�� �
(1� τνǑ1� �)��6�å:´k £�§�T £�6u*ÿ�ªÇ"1Æ���6¤°KØÉªÇKǑ (Xã 1.4¤«)"XJ·�^ rcoreν 5L«Ø*ÿ�� ���6å:�ål§�o rcoreν ∝ ν−1/kr§ùp kr �>fUþ©



1�Ù Úó 7Ù§^|§±9âfê�Ýk'"XJØ�3gáÂ¿�?uâfÚ^|�Uþþ©G�§�±y² kr = 1 (Blandford & Konigl, 1979)"Lobanov (1998b)|^ÿþ�� � £ïÄ�6��Ø«9Ù±�áÂÔ��Ôn5�"~X§|^õ�ªÇÿþ�� £�±û½ kr§Ø«�^|rÝ±9Øl�6å:�ål§¿?í�¥%çÉ��þ"égd–gdáÂ�*ÿïÄL²¹Ä(XØ¥3æ pcºÝþ�3���7Ø%�!>l�áÂ¶ ('X, Walker et al.,

2000)"·��±/ÏØ� � £§=ÏL kr �XªÇ�Cz5ïÄù
�lfíN�5�"ù«Cz�U´d�6��Øå!�ÝFÝ½du±�íN�áÂE¤�"°(ÿ½ kr�Cz�±^5ïÄù
áÂÔ��ºÝ§âf�Ý9§Ý�"
r22

r15

r8
r5

= 22GHzν
o

ν = 15GHz
o

ν = 8GHz
o

ν = 5GHz
o

rinf

superluminal
feature

=1τν τν<1

VLBI core observed at different frequenciesjet origin

ã 1.4: �6ªÇ��6Ø � £«¿ã (�g Kovalev et al., 2008).�;3Ë�âf¥Ú^|¥�Uþ�'X´¹Ä(XØ�6�����Ôn5�" Burbidge (1959)�Ǒùü«Uþ�þ©�±�*���>��oUþ�±��"�C�ïÄ(¢uy*���>�?u½�CUþþ© (Croston

et al., 2005)"VLBI *ÿL²§�6�Ø«�§Ý�±�� ∼ 1012K�_xÊî4�§�X�6¤°�lØ«§Ù�§Ý×�eü� ∼ 5× 1010K�þ©�§Ý4�NC (Lobanov et al., 2000; Homan et al., 2006)"ùý«XØ«¥´âfÌ��§�6¥�lfN´?uUþþ©�G�"Homan et al. (2006)�ǑØ«¥�âf\�½#5\¬��âfUþ��é“L�”"
pcºÝþ��6�;.AÆ�)�6¤°wÍ��$Ä;,§�ÝÚ6þ�Ý�¯�Cz±9î�ÓÌ�`³�^| (Kellermann et al., 2004; Lister

et al., 2009b; Camenzind, 2005)"VLBIïÄL²�éØ5-Å�A3 pcºÝ�~wÍ"ù
�ALyǑr�� � (Ros et al., 2000)!ÓÚË��=ªÇ



1�Ù Úó 8�¯�üz (Lobanov & Zensus, 1999)±9·����6¤° (ÙlØ�;.ålǑ 1 pc) (Lister et al., 2009b; Kellermann et al., 2004)"Lobanov & Zensus

(1999)�Ǒ-ÅÑÑ×�§Ïk�U�3 . 100 pc�ºÝþå�^"3���ºÝþ§�lfNØ½5ò�m�6�(�ÚÄåÆ ('X, Lobanov &

Zensus, 2001)"�6^| �CN�6�^|(��±^ VLBI� � ('X, Lister & Homan,

2005)½� � (~X, Homan & Lister, 2006)ÿþ5ïÄ"��Ø«Ü©�� �ÝÏ~ < 5%"E¤Ø«$ �Ý��Ï�Ukõ«§'X·Ï�^| (Hughes, 2005)§r�{.1� � (Zavala & Taylor, 2004)§½ödu^|(�AÆºÝ��u VLBI *ÿ�©EÇE¤�Åå� � (beam

depolarization)"
Lister & Homan (2005)�ïÄL²�6¥�� �Ý�XlØ«�ålO\O\§ � �Æ3 BL LacUN¥��6�����"C5�*ÿL²÷XÚR��6��� �ÝÚ{.1^=þþ�3FÝ"� �Ý��6>ÆÚ�lØ« �O\ (Asada et al., 2002; Gómez et al., 2008)"éd§�«�U�ãµ´3 spine/sheath�.�ü6N (two-fluid)�6¥�3Ú^G�^|"�6SÜ´��¿÷�éØ5pUâf�Ë�«� (spine)§�73§	¡�´���Ë��¿÷��éØ5>f�^5�lfN (sheath)"3¥%� spine¥Ú^G^|duÉ�-Å��ØÌ�dî� (R��6��)^|Ì�§	Ü sheath¥^|K´p� (÷X�6��)"� �®²3�
�6¥*ÿ�§Ù �Ý��≤ 0.5% (Homan & Lister,

2006)"� ��±dS��ÓÚË��) (L²�lf¥k��ér��éØ5�f¤°)½öd{.1^=Úå� ��� �=z (�K>fé´�lfN��¤°)"*ÿ�� �Ë��AÆ��u|±��«nØ (Wardle et

al., 1998; Homan & Lister, 2006)"�6¥�^|rÝ���±ÏLÓÚË�Ì¸�?�&E (Marscher, 1983)¼�½ö´ÏLÓÚgáÂE¤�Øß²Ý�Ñ (Lobanov, 1998b)"�6$ÄÆ 3 pcºÝþ§*ÿL²�CN��6(�²~u)Cz§Ù¥Ü©�Ï�U´du*ÿÀÆ�Ú�éØ5�^�OrÚ��E¤�"3�
¥�6“B�”LyÑ4à��/� (Savolainen et al., 2006)" pcºÝþ*



1�Ù Úó 9ÿ���6Û�/�±9�6¤°�$Ä²~�±^Ú^G�AÛ5£ã
(Steffen et al., 1995)"�Cuy3�
¥§�6 �Æ�X�m�CzUC§'X§NRAO150 (Agudo et al., 2007a)§NRAO530 (Lu et al., 2011b)�"ù«Czq�Ø==´du,ü�¤°�$ÄE¤§´��SÜ�6��N$Ä"�6 �Æ�ù«�C�Udu�6�?Ä½^=E¤§½ö�N

Kelvin-HelmholtzØ½5�ãY$Ä (Hardee, 2003)"�6?Ä�U´duü��g^çÉ (e.g., Caproni et al., 2004) ½öVçÉXÚ (e.g., Begelman et al., 1980; Lobanov & Roland, 2005; Roland et al.,

2008; Britzen et al., 2010a)E¤�"3�
¥§�>Ú1Æ�1C�¥O±Ï5§�6¤°LyÑÚ^G�$Ä"ù
y�|±?Ä��. (e.g.,

Kudryavtseva et al., 2011; Liu et al., 2010)",	§�
¥�6¤°�ÑÆ¥yÑ5K�§±ÏǑA�Cz§'X� 3C273 (Abraham & Romero, 1999)"
Abraham & Romero (1999)JÑ
��{ü�“��+?Ä”�.5)ºa(N
3C273¥�6�$Ä"aq��.Ǒ�JÑ¿A^uÙ§��
a(N§'X§3C279 (Abraham & Carrara, 1998)§3C345 (Caproni & Abraham, 2004)§Ú OJ287 (Tateyama & Kingham, 2004)�",	�«é�6 �ÆCz�)º´�lfN�Ø½5§Ù¥���´ Kelvin-Helmholtz (KH)Ø½5 (e.g., Hardee & Norman, 1988; Perucho et

al., 2006; Lobanov & Zensus, 2001)"KHØ½5�±3�6Ú±�0��.¡�¥du�Ý}� (velocity shear)Úu">6°Ä�MHDÛØ½5Ǒ´�«�U (e.g., Mizuno et al., 2009)",8�Ø�Ù*ÿ���6��Ú~{d=«Ø½5E¤§ǑØ�Ù�ö´Ä3ØÓ�ºÝþå�^"2ö§<��Ø��ù
�.¥��6Ä´XÛ�)�",§Ø½5�U�KǑ�ºÝþ (∼100 pc)�6�/�Ú$ÄÆAÆ§SÜ��6Ì�´d-ÅÌ�� (Lobanov & Zensus, 1999; Lobanov, 2010)"'X§�CN NRAO530��6��m�~{u)3SÜA� pc�ºÝþ"aqu NRAO150 (Agudo et

al., 2007a)§Ø½5�O�3ù��«��UÉ�^|��f"
1.1.2.3 ���666ËËË����âyk�n)§¹Ä(XØl�>� γ ���°Åã�ëYÌ (Ù´�u�¤°)�)uØÓ� �§ǑÒ´`3ØÓÅã§Ë�´d�mþØÓ�«�Ì��"ã 1.5´�� AGN�Ä�(�±9ØÓÅã�Ë�« ��



1�Ù Úó 10«¿ã§Ó�Ǒ�Ñ
�ØÓ(�¤°�ºÝ"lË�Å��ÆÝ§�6�ëYÌË�´d�9�ÓÚ\�Ë�Ú_xÊîÑ�Ì� (Unwin et al., 1997)"3�>Åã§ÓÚ\�Ë�åÌ��^"pcºÝþ�>Ë���mÚ�mCzþ�ÏLp©EÇ� VLBI*ÿ�ã?1���*ÿïÄ§'X§ÓÚË�Ì�=ªÇ�©Ù (Lobanov, 1998a)§ÓÚgáÂ (Lobanov, 1998b)�"ùǑïÄù
Cz�Ù§ÅãË��éXJø
����ã"C5§�X¤� γ ���m"�º�u�§ù�¡�ïÄF�¹�å5 (Savolainen et al., 2010)"ïÄL²§�6��>Ë�LyÑlA��A����ØÓ�mºÝ�1C (Wagner & Witzel, 1995; Asada et al., 2006; Savolainen & Kovalev,

2008)"��m�1C½N� AGNØ«�ºÝ�¹ÄCzk'§á�I�Cz (intra-day) �Ud(S0�Ñ�E¤"¥��m�Ý (�–)�1C���Ǒ5gu�6Ø«��u½-Å÷�6�ei�DÂ (Marscher & Gear,

1985)"Hovatta et al. (2008)ÏLïÄ�� AGN�� 22Ú 37GHz�o6þêâuy�>�u²þó±Y 2.5"ù
�u��ǑÚ�6¥#¤°��)�éX ('X, Chatterjee et al., 2009)"31ÆÅã§éõ¹Ä(XØLyÑ (O)±Ï51C ('X, Fan et al.,

2002)§3�>Åã§ê8K�é�� (Kelly et al., 2003; Kudryavtseva et al.,

2011)"E¤�>Ë�O±Ï1C�UkØÓ��Ï§'X�6¤°Ú^G�$Ä;, (Camenzind & Krockenberger, 1992)§áÈ�Ø½5§-Å÷X�6�DÂ§½ö�6�?Ä (Stirling et al., 2003; Kudryavtseva et al., 2011)�",	�U�)º´ù«1CdVçÉXÚÚå"Ë���u´du�þ���çÉBL��þ��çÉ�éX�áÈ�Úå (Ivanov et al., 1998)",§du�>�u��mºÝ�á§ùa�.��üçÉ�måé� (< 104 Rg§
RgǑ�þ��çÉ�Úå�»)§lJ±3��þçÉ±��±��½áÈ�"���Ǒ§�éØ5�63>^ÅÌ���ÅãÑ�)ér�Ë�§MX��� TeV�pUÅã���Ǒ´_xÊîÑ��(J (Marscher et al.,

2010)",§_xÊîÑ�«f1f�5�,Ø(½"�U�5�)ÓÚË� (ÓÚgxÊîÑ�)½ö	Ü�Ë�§'X§áÈ�Ë�§X���§°�«§ù	Ë���D«±9�»�Å�µË� (Ghisellini & Tavecchio,

2009)"2ö§âf�\�Å�±9 γ���)�äN/: (�é¥
çÉ)§Ë



1�Ù Úó 11�«���E,vk½Ø"¤� γ ��"�º�Ý\�^ǑïÄÚn)�>Ë�Ú γ ��Ë��éXmM
��#���"CÏ§�
�Ô�Å"�º
('X§HESS, VERITAS)�*ÿL²k
�6�pUË��±�� VHE��§�ǑKǑX<�éupUË�«Ôn^��n)"Ǒ
��/n)�6�(�!ÄåÆÚÙ§Åã�éX§VLBI�õÅã�ÆÓ*ÿ´�'��
(Abdo et al., 2010; Marscher et al., 2008)"

ã 1.5: AGN Ë�(�«¿ã"�ghttp://www.bu.edu/blazars/Images

1.2 UUUNNNóóóLLL
1.2.1 {{{000óL (microwave amplification by stimulated emission of radiation§maser)Ë�´-13�ÅÅã��dy�"3¢�¿9²ï��¸e§Ë�BL0����´�áÂ§Ø¬���§ÏóLØ¬Ñy"ù�±ÏL0�éBL§�Ë��áÂXêwÑ (Lo, 2005)

αν =
hν

4π
φ(ν)N1B12(1−

N2/g2
N1/g1

), (1.4)ùp§NÚ g�L�A�p ()!$ (¬)U��âfê8ÚÚO�§B12 ǑOÏd"áÂXê§φ(ν)´Ì�Ó+¼ê"39²ï^�e§ØÓU?þ�âfêþÎÜ§ÝǑ T�À�[ù©Ù§
N2

N1

=
g2
g1
exp(− hν

KT
). (1.5)é'ª 1.4Ú 1.5��§d� αν Ǒ��§ÏË�´�áÂ�"



1�Ù Úó 12,3(S0�¥§ð(±��ã��mSíNǑ,�Ýép (NH2 ≥
107/cm3)§�´�é/¥þ��¸5`§q´�Ý4$�§ÏÏ~Ø´9²ï"3ù«^�e§íNØUÏL-E�-u§?u-u���f½©f�UË��-u§�ª/¤âfê�=§= N2/g2

N1/g1
> 1"ù¿�áÂXê αν ǑK�¿�Ë��§¤BL�0���
"3U©�¸e§��´» LÏ~é� (U©ü ���å�ºÝ)§Ï��Ïf e−

∫
ανdL é�§Ë�����^éwÍ"éUNÔnþéõ-<a,��«�5`§©fóL§'X H2O§OH§±9 SiOóL§´ïÄíN$ÄÆ±9^|��&�"glù
óLË�uy±5§éÙ�*ÿïÄǑn)ù
©fíN¤?�Ôn�¸Jø
���¢"ù
«��)�½�ð(�>Æ±9HII« (OH!H2O!SiOÚ CH3OHóL)!ð(üz�Ïùã(Ú�ã(�±��� (OH!H2OÚ SiOóL)!�#(¢,E\���©f��-Å«� (1720MHz OHóL)!¹Ä(XØ¥���þçÉNC�«� (OHÚ H2O�óL) (Claussen, 2004; Lo, 2005)"d�f��[�)�Ì���3ù	$��á�Åã§3�>Åã§Ø
EÜ��	§�f�Ì�é�"Ï3�!§·�òÌ��Ä©fÌ�§Ù´�.(±��©fÌ�"óLË��k3UN¥uy´Weaver et al. (1965)3A�>l�«&ÿ�

1665MHz�àÄÌ�"du��<��Ø�&(S©f��3§��Ǒ§5gu,«��� “Mysterium”"�e5�ApºY/uy
�X��©fÌ� (ë�L 1.1)"duù
Ë�äkép�k�§ÝÚÄ�Ì�AÆ§Ï§���Ǒ´dÉ-�ÅË���Å�Úå�"à	óL (Lo, 2005)�uyå8®k 30õ�{¤ (Whiteoak & Gard-

ner, 1974; Churchwell et al., 1977)"<�¿£�éõà	óLÙS��Ë��éàS�óL5`�r�õ§�õ´�ÙMÌ(X�¹Ä(XØ½�6éX3�å"<�^“�óL”5£ãù
äk�~p1Ý�óLË�"�®���óLk OH§H2O§H2CO Ú CH"¤k�à	 OH óLA�Ñ� ULIRGs (ultraluminous infrared galaxy) �éX§ù
(X��Ǒ´(X¿Ü�(J½ö�Ù§(Xk'�r��p�^§?uì��ð(/¤Ï"ÊH�Ǒ OH�óL�Ä$Å�´du�ù	Ë��(J (Willett et al.,

2011)"Y�óL��Ü©aquÕàXSYóL uð(/¤«§�r�



1�Ù Úó 13L 1.1: A«~�óL�Äguy©f ¥/=©¶¡ ë�©z
OH àÄ/hydroxyl Weaver et al. (1965)

NH3 R/Ammonia Cheung et al. (1968)

H2CO `�/formaldehyde Snyder et al. (1969)

H2O Y/water Cheung et al. (1969)

CH3OH `U/methanol Ball et al. (1970)

CH g`Ä/methine Rydbeck et al. (1973)

SiO ��z7/silicon monoxide Snyder & Buhl (1974)

HCN ���/hydrocyanic acid Guilloteau et al. (1987)YóLK u¹Ä(XØ¥7Ø�«�"à	 H2OóL��~´ NGC4258§<�uyóLË�åu���7¥%���þçÉ^=�mÊVíN�
(Miyoshi et al., 1995)"ù
YóLË��;�$Ä�±�^5°(ÿ½¤3à	(X�ål (Herrnstein et al., 1999)§?�±°(/ÿ½MÇ~ê§ë� https://safe.nrao.edu/wiki/bin/view/Main/MegamaserCosmologyProject"8®&�����à	óL uù£ 2.46 (Impellizzeri et al., 2008)"

1.2.2 ððð(((óóóLLL��ð(¥%3ÙØ«��-����BlmÌS�ã§r�k��À"ù�§��-�m©§§�ªò\ì?ã(| (Asymptotic Giant Branch§
AGB)��ã"ù��ã uâÛã�mþÆ§´��$§ÝÚp1Ý�«�"�ûuØÓ�ÌS�þ§Ù¥%�ØÜ¤kØÓ�(Û"k'¥��þÌS��üz§�ë� Habing (1996)"��þ (> 8M⊙)ð(�üzǑ�ë� Chiosi

& Maeder (1986)"3��-��ã§�.(du(º��^¬kép��þ��Ç"éu�ã(ó§�þ��½N�±�� 10−4M⊙/yr (Stanek et al., 1995)"du�þ��§��Ñ�íN½�D¬3ð(±�/¤��ÿ(�� (circumstellar

envelope, CSE)"¥%(óÄ)ä�L§¥§-Å¬ríNÔ�í�	Ü§Ý�$�«�§l�±/¤�D�â§ñ-1ÆÅã�*ÿ"3�D��	Ü§Ë�Ø¬\�(º��	$Ä"8é�.(¤®���Ü©�£5gu



1�Ù Úó 14é(±©fÌ�Ú�D�ëYÌ�*ÿïÄ"p©EÇù	Z�¤�Ñyr?
éT�D��±9¥%ð(��� ('X, Monnier et al., 2004; Chiavassa et

al., 2010)"CSE�zÆE,Ýd%�� (C)���� (O)�'�Ì�: M.L�(§C/O<1¶S.(§C/O∼1¶C.L%(§C/O>1"ÿ(óL (OH§H2O§SiO)�p©EÇ*ÿ´ïÄ CSE���ã"duØÓóL�-uI�ØÓ�^�§ÏÏLïÄù
óL�±&� CSEØÓ«�"ã 1.6�Ñ
�� CSE������i�.«¿ã"óLË��X�.(�óÄØäCz§õ{��*ÿ�±ïÄóLË�«�íNÄåÆÚÔn^��ð(� �'X"L 1.2o(
�~��A«ÿ(óL�Ì�5�
(Kemball, 2007)"Uì�Ä��ÿ(óL�.§L 1.2¥�A«óL´±¥
ð(Ǒ¥%Ó%©Ù§�»��/��[-u§Ý�'"

ã 1.6: CSE¥ð(óL«¿ã"�ã: CSESÜ«�§mã: CSE	Ü«�"Úg Reid (2002).Ø
&�ÿ(��¥ÄåÆÚÔn�¸�	§óLǑ´ïÄ^|é��&�"ÌS�ð(±��^|��Ü©&E5guóL� �*ÿïÄ"
Szymczak et al. (1998)uy3lð(��� OH óLË�«��3 mGþ?�kS^|"3lð(�C�YóL�Ë�«§�U�3Az mG �^|
(Vlemmings et al., 2005)"3��C¥%A�ð(�»� SiO Ë�«§^|�rÝ�U¬��A� G (Vlemmings et al., 2011)"Ó�§Vlemmings et al.

(2011) �ǑÌS�ð(±��3X½�!�ºÝ (A�� ∼1400AU) �^|"



1�Ù Úó 15L 1.2: �.(¥~��óL
SiO H2O OH�[ v = 0, 1, 2, 3, ...;∆J = 1 616–523

2Π3/2, J = 3/2,∆F = 0, 1�»(AU) ∼3–6 ∼100 ∼1000��fê�Ý(cm−3) 5×1010 108 107§Ý(K) 1500 750 450Ä$Å� Ë�/-E -E Ë�
1.2.2.1 SiO

SiOóLÏ~�3uÌS�(§Ì�´L�.� MiraC("§�Ǒ�3u�5K9Ø5KC(§�ã(§S .(§�
�1(G(�9ð(/¤«¥"�8§éõ^ SiOóL®²�&ÿ�§Ù¥p J�[�±� J = 10− 9,�Ä�[�±�� v = 4"�,ïÄ�õ!��\�E´ v = 1, 2 J = 1 − 0

(43GHz)Ú v = 1, J = 2− 1 (86GHz)��["p©EÇ*ÿL² SiOóL�GË�oNþ3å¥%(A�ð(�»�«�¥a�G�©Ù (Diamond et al.,

1994; Reid & Menten, 2007)" �*ÿw«óL�´÷X��� ��§é�UóL´3 CSE�SÜ÷X����/¤"
SiO óL�Ä$Å�E,´����9�ïÄ�K"óL�.´-E-u�´Ë�-u�8E��Ø§�
ïÄ(J|±-E-u (Lockett &

Elitzur, 1992; Miyoshi et al., 1994)§,k�
(J|±Ë�Ä$ (Bujarrabal,

1994a,b)"��Ø�«-u§du1�?�Ä-u�'Ä�p 1800K§Ï¤k��.Ñ�� SiOóL�)uð(�1¥�NC"Humphreys et al. (2002)�Ä
B�óL«�-Å5)ºóL��C§,Ì��Ä$Å�¯K�Îvk)û"Ë�Ä$éJ)º�Ó �? v = 1Ú v = 2§J = 1− 0��[§,��¡-EÄ$3)ºóLrÝ�ð(ù	Ë���'5�¡Ǒ�3(J"Ǒ
�y SiOóL�Ä$Å�§*ÿïÄØÓ�[��m©Ù´�~��"��u VLBIEâ�u�§SiOóL�$ÄÆ�p©EÇïÄ´C5���9: (~X, Chen & Shen, 2008; Gonidakis et al., 2010, 9�'©z)"'�[��ïÄ�êé MiraC( TX Cam� SiOóLõ{��iÿïÄ (TX Cam

“movie” Diamond & Kemball, 2003)"Diamond & Kemball (2003)�*ÿw«
SiOóL$ÄÌ�d�	)äÌ�§3oNþÑy�Ý�óÄ±Ï�ç¸GÓ



1�Ù Úó 16+§�ÛÜ¬É�-Å�KǑ"�#�� “movie” (Gonidakis et al., 2010)ºX
 TX Cam� 2�óÄ±Ï§�����N)äØÓ§1��±ÏS��Ǒw«ÑÂ $Ä (ã 1.7)"Ó�§���ïÄ�uy SiOóL�²þÆ·��Ǒ 150–200U§Ù¹Ä5�ð(óÄLyÑér��'5§�k� 10%óÄ±Ï�ò´"

ã 1.7: TX Cam¥ SiOóL��²þ�»�ð(�  (φ)�'X (Gonidakis et

al., 2010)"SiOóL��31��±Ï²{)ä"� φ = 1.5�§#���/¤¿²{)äÚÂ "ØÓ�[��m�é©Ù´ïÄÄ$Å����ã"Miyoshi et al.

(1994)�k'�
 VY CmaÚW Hydrae¥ SiOÌ� v = 1, 2 J = 1− 0�[�©Ù§���*ÿL²ü^�[��m©Ù´Ü�§Ï|±-EÄ$��."Desmurs et al. (2000)�p©EÇ�*ÿL²§�+ü��[��N©Ù�q§�A�l5ØÜ"��uy v = 2��[���C¥%( (1–2mas)§�du�Ï*ÿ�©EÇØ
p§ÏØU
*ÿ�"k��´§Soria-Ruiz et

al. (2004)uy�
 v = 2�Ë��¬±,«�ª7X v = 1�Ë�$Ä§%ØÜ"SiO v = 1 J = 2− 1 (86GHz)��[Ǒ´ér�óLË�"�+duÎ�Å VLBI�(J (ë�1nÙ)§T�[�êâE,�é��§�'� v = 1

J = 1− 0, J = 2− 1��[®²�±éÄ$�.?1�� ('X, Phillips et al.,

2003)"
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1.2.2.2 H2OÚÚÚ OHóóóLLL
H2O Ú OH óL��?u�D��	�«� (ã 1.6)"�^3�D�âþ¥%ð(�Ë�Ø¬íÄ(º3ù�«��	\�$Ä"Yates & Cohen

(1994)*ÿuyYóLË�«����X�þ��Ç�O\O\§Ë�«�(�¤ì¬G§¿~ l¥é¡�©Ù§�$Ä��E±»��l¥%(ǑÌ"Murakawa et al. (2003)ïÄ
 VX Sgr¥YóL§���Ǒ^��V�IN�	6�.�±£ãYóL�©ÙÚ$ÄÆ"3�
¤¢ “water fountain”�¥*ÿ�H2OóL/¤p� (&100 km/s)!O�!?Ä�V4�6(� (Likkel & Morris, 1988)"ù
?u AGB(�1(G(�üz�LÞ�ã§�1(G(� (pre-planetary nebulae (PPNs))"ù
YóL�6��Ý�pu 1612MHz OHóL«l� MiraC(Ú OH/IR( CSE�;.)ä�Ý (10–25 km/s)§¿�äkéá (.100)�ÄåÆ#
('X, Day et al., 2010)"ïÄù
p��©fíN�6�±�Ï<�n)AGB(�1(G(��üzL§"�du PPNs�ã�~á6§Ï8uy�ùa�k 12�1 (Suárez et al., 2008)"*ÿuy�.(ÿ(��S�OHóLküa§�aǑ 1665Ú 1667MHz�Ì�óL"ù�aóL§'X3ùã(¥§?ul¥%(�� 1015–1016 cm� �§~� H2OóL�éX",�aǑ 1612MHz �9�óL§?u��
1016 cm!íNÚ�Dgd)ä�«�"TaóL�Ì�AÆ´ÙÓ+äkV¸(�§Ï~��Ǒ´©O5g��)ä���¥�CÚ�l*ÿö�Ë�"

1http://www.cosmosmagazine.com/news/4051/rare-stellar-water-fountain-discovered



111���ÙÙÙ VLBIÄÄÄ������nnn·�3�Ù{�0��>Z�ÿþ�Ä��n"'u�>Z�¤Ú VLBI��õ��[�?Ø§Öö�ë�Thompson et al. (2001); Zensus et al. (1995)"du�©¥�9�ëYÌÚÌ� VLBI*ÿ�êâ�O�g�OC5®k?Ø
(é÷W, 2007; ��, 2007)§Ï�ö3dØ2?1�[�Øã"éu�>Z�ÿþ§·��±^��Xã 2.1¤«���Z�¤5`²"·�b�Ë�÷v�|^�§¿�´�m��Z�"2�"�º©Ù3ØÓ�/�§ÙÄ�¥þǑ ~b§¿�Ó���,��>��§^ü ¥þ~s5L«"�>u��&Ò�ü�U�Â8§�:?�>|&ÒÏL"¿�ª¬=�Ǒ>Ø&Ò§2x���ì?1��"�ÂÅ�>Ø&Ò V1(t)Ú V2(t)©Ox��'Å?1�'?n§=>Ø��Ú�mÈ© (·�6Ø�ÄCª¤"�´§duÓ�Å��ü�"�º��m�3AÛò´ τg =

~b.~s
c
§�'�§·�ATé§?1U�"·�5¿�§/¥g=E¤ ~b½~s�úCz§l τg Ǒ¬�X�m�úCz"x\�'?nÅ�ü�>Ø&Ò�±L«Ǒ

V1 = v1cos2πν(t− τg)

V2 = v2cos2πν(t).
(2.1)�'Å�ÑÑ�±L«Ǒ

r(τg) = 〈V1(t)V2(t)〉
≃ v1v2cos2πντg.

(2.2)ùp� 〈〉L«�mÈ©"�'?nÅÑÑ�´��a�u� (τg Ø´�5Cz)���&Ò§ÙÌÝ�'uü�U��Â&Ò�õÇ"·�^ I(~s) 5LÆ�>3,�ªÇ ν?§~s ����Ý"3 ∆ν ��°��S§U�3 ~s ��l dΩ áNÆS�Â�&Ò�õÇ�±L«Ǒ
A(~s)I(~s)∆νdΩ§ùp§A(~s)�LU�3 ~s���k��Â¡È"du�'ÅÑÑ�'uU��Â��õÇ§�'Ådu dΩáNÆSË�¤�)�ÑÑǑ
(�Ñ~ê�Ü©¤

dr = A(~s)I(~s)∆νdΩcos2πντg. (2.3)
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ã 2.1: ����Z�¤«¿ã�'Å�o�ÑÑ�±dé��U�È©��
r = ∆ν

∫

S

A(~s)I(~s)cos(
2πν~b · ~s

c
)dΩ. (2.4)duU�ÌÅå���§Z�¤�Uéé��áNÆ��¤ã"Ï~Ǒ
�B§r~s�� ~s = ~s0 + ~σ"ã��¥%�� ~s0 ´�½�§¿�¡�� ¥%"rù�L�ª�\ 2.4ª§�±��

r = ∆νcos(
2πν~b · ~s0

c
)

∫

S

A(~σ)I(~σ)cos(
2πν~b · ~σ

c
)dΩ

−∆νsin(
2πν~b · ~s0

c
)

∫

S

A(~σ)I(~σ)sin(
2πν~b · ~σ

c
)dΩ.

(2.5)d�k7�Ú\E��Ý V§Ù½ÂǑ
V ≡| V | eiφV =

∫

S

AN (~σ)I(~σ)e
−2πiν~b.~σ

c dΩ. (2.6)



1�Ù VLBIÄ��n 20ùp AN Ǒ8�z�U�ǑA§AN = A(~σ)
A0
§A0 ǑÅå¥%�ǑA"rE��Ý©OU¢ÜÚJÜ5�Ä§���

A0|V |cosφV =

∫

S

A(~σ)I(~σ)cos
2πν~b · ~σ

c
dΩ

A0|V |sinφV = −
∫

S

A(~σ)I(~σ)sin
2πν~b · ~σ

c
dΩ.

(2.7)r 2.7ªÚ 2.5ª(Ü§��
r = A0∆ν|V |cos(2πν

~b · ~s0
c

− φV ), (2.8)dþª��§3vkò´�l��¹e§��ÝÉ��½�N� (ÙªÇû½uªÇνÚÄ�~b§ÌÝ�ûuU�ǑAA0)"l 2.6ª��§XJ·�3 ν~b·~σ
c
v
°���Sÿþ��Ý§Ò�±ÏLTª�_C����>��Ý©Ù"Ǒd§·�Ǒ��ÝÚ�>�Ý©Ù�½�IX§=��Ý²¡ (u, v) (R� ~s0���)ÚéA�ã�²¡ (l,m)§uÚ v©O±*ÿ�¥%ªÇ¤éA�Å�Ǒü §��ÀÚ����" ν~b·~σ

c
´Ä�¥þ3��Ý²¡S�©þ"XJ¤ã����3é����S§�±y²

A(l,m)I(l,m) =

∫∫

∞

−∞

V (u, v)e2πi(ul+vm)dudv. (2.9)



111nnnÙÙÙ ÎÎÎ���ÅÅÅVLBI ���uuu���������"""
3.1 ÚÚÚóóó

1931§Jansky^��gCïE���>U�§ÄgP¹��»�m��>Ë� (Jansky, 1933; Reber, 1940)§ǑU©ÆïÄ�m
���#�*ÿI�§I�X�>U©Æ��)"�>U©Æ��éuy¿	U©y��X#Ñ��z§����J�´ 20V 60�o�U©uy: a(N!(SkÅ©f!�»�Å�µË�ÚóÀ("8§<aPk
l�>� γ ��ºX��>^ÅÌ�*ÿ��§®²?\�ÅãU©Æ��"�>U©Æ´U©Æ���>�Æ�(Ü��Æ§�>"�ºu��z�g�v?Úo¬r?�>U©ïÄ�#?�"�>"�º�©E�+Ú§��ÂU���»¥�'§,ü�O�U��»kNõ¢S(J§u´�>U©Æ[=�Z�Eâ"Z�ÿþ (Interferometry)��n´|^>^Å�Z�°(ÿ½[��Æ���9ÙCz§§3U©Æ¥�A^�±J�� A.

A. Michelson�31Æ+�¥�mM5ó� (Michelson & Pease, 1921)"1962§=IU©Æ[ Ryleï¤.þ1��nÜ�»�>"�º (Ryle, 1962)§±�é��õ�U���4��»üU�¤����J§ǑÏd�óÀ(uyö Hewish��
 1974�ì��ÔnÆø"�>Z�ÿþl 20V 50����Z�¤u�� 70��E,õ�nÜ�»
�§2�$�Ä�Z�
(VLBI)§*ÿÅ�Ǒl�Å�f�Å§2�Î�!æÎ�Å�áÅØäu�§²{
��J�p©EÇÚp(¯Ý�L§"

3.2 ���>>>ZZZ���ÿÿÿþþþuuu���£££���Z�ÿþ3�>U©Æ¥�A^�X1�g.�Ô�(å×�u�å5§�8®k 70{�{¤"�Ï�L5�¤ìke�|æGZ°WZ�¤ (Pawsey et al., 1946; McCready et al., 1947)!=IêxVU�Z�¤ (Ryle

et al., 1950)!±9Ù��� ��Z�¤ (Ryle, 1952)!���ÅÑUZ�¤
(Ryle & Hewish, 1955; Mills et al., 1958)!f�Å¤ãZ�¤ (Ryle et al., 1959;

Mills et al., 1963)§/¥g=�»nÜ (Ryle, 1962)�"nÜ�»�>"�º�



1nÙ Î�ÅVLBI �u���" 22Ä��nÒ´ò��é��ü�U��Â��Ó�UN�üå�>Å?1Z�§Ù(JÒ��u�e�»��uü/�mål�ü�»�>"�º§4�/Jp
�>"�º�©E�+"83.�/2Ǒ�^��.nÜ�»"�ºÌ�k{I�$�
 (VLA, Thompson et al., 1980)!=I�õU��Åë�Z�
 (MERLINE, Davies et al., 1980)!Ö=� (WSRT, Baars et al., 1973)!H�¥e�|æ���U�
 (ATCA, Frater et al., 1992) �"¥I���ÅnÜ�»"�º (MSRT, Beijing Observatory Metre-Wave Radio Astronomy

Group, 1986)ǑáuùanÜ�»
"ó�3Î�Åã�U�
�Ì�k{I� Hat Creek!Owens Valley§Ú ug%¡�æÎ�Å
 (SMA, Ho et al.,

2004)§F�� Nobeyama§{I� Plateau de Bure§±9�3ïE� u�|��.Î�ÅU�
 ALMA"U©"�º�©EÇ θ (ü  rad§Ùê���L²©�[!�Uå�r)�6u"�º��» DÚ*ÿÅ� λ§Ù'X�{ü/L«Ǒ θ ∼ λ
D
"Ǒ
JpZ�¤�©EÇ§3Ä�üà�^p½Ý�Õá��ÚêâP¹��§��r*ÿêâx��'¥%?1�'§l��&Ò�Z�8�§= VLBI§§UJø8U©*ÿ¥�p��m©E�+ (Kellermann & Moran, 2001)"

VLBI�nÜ�»�>"�º���ØÓ3u§ØI�r©Ñ3êZúp�	��>"�º¢�/ë�3�å§´4�>"�ºò*ÿ&ÒÕá/P¹3*ÿ�Õ�^�½^�þ§*ÿ�¤�2r*ÿêâx��'¥%?1�'§��&ÒZ��8�"ù�Ò�±¼���u ($��L)/¥�»þ?��>"�º©E�+§lò©EÇJp
A�þ?"3f�Åã§�±¼��Æ©EÇ�ǑÎÆ� (milliarcsecond§mas)þ?"
1967§Broten et al.3é¹Ä(XØ�*ÿ¥1�gP¹� VLBIëYÌZ�^«"Moran et al.Ǒu 19673é OHóL�Ì�*ÿ¥ÄgP¹�^«"éUNÔnÆïÄó§8�´ïÄ�>���(�§Ï��l VLBIÿþ����Ý�E�>��Ý©Ù§�ö´�éFá�C�é"duÿþ����Ý´lÑæ��§��3Ø�§ÏI�'zã�Ú��*ÿ����Ý"Äud§20V 70�u�
�1'zã���{ ('X:

CLEAN �{, Högbom, 1974)Ú���{"é VLBI5`§� ���´(J�§�Ï VLBI*ÿ¡��¯K´du¤ìÚ�í�KǑ§ÿþ��� É�î�”À/”�Ø��O§ÏdQ�Ý��ǑØUý�^u¤�"Ǒ
)ûù�¯K§Rogers�3<ïÄÄ:þ#uy
4Ü� 'X¿^uê



1nÙ Î�ÅVLBI �u���" 23â©Û (Rogers et al., 1974)"|^ù�Eâ<�é¯u�Ñ·Ü¤ã (hybrid

mapping)�{ (Baldwin & Warner, 1978; Readhead & Wilkinson, 1978)§~X�~^�g�O�{ (Schwab, 1980)§l���>��>�Ý©Ùã"
VLBIã�ï¯K�ë�Pearson & Readhead (1984)"8§äk�L5�^uU©*ÿïÄ�VLBI
�k{I� VLBA (d 10� 25�U�|¤)§±î³ǑÌ� EVN ( u¥Iþ°ëìÚ¿°7àHì�
25 ��>"�ºǑ´Ù�ª¬
)§±e�|æǑÌ� LBA§±9F�Ì���m VLBIOy (VSOP (Hirabayashi et al., 1998), ®²u 2003Ê�*ÿ)"gl 1967 Broten et al. ÄgP¹�Z�^«±5§VLBI 3¹Ä(XØ�ïÄ+���
éõ-<Ê8�¤Ò"ÏL VLBI*ÿ§<�ÅÚ�«
¹Ä(XØ¥
UþÏL�6Øä/Ñx�	Ü�>��Ônã�"

3.3 ÎÎÎ���ÅÅÅ VLBI

3.3.1 ÎÎÎ���ÅÅÅ VLBI***ÿÿÿïïïÄÄÄ���`̀̀³³³dã�n�±n)§VLBI �Æ©EÇ�±lü��¡��Jp§�´O\Ä���Ý§�´Jp*ÿ�ªÇ"öx)
�m VLBI (|^�m�>"�ºÚ/¡��>"�ºéÜZ�*ÿ§~X VSOP)�Ñy§�öK´<�u�Î�Å VLBI (mm-VLBI§*ÿªÇ3 ∼ 80GHz±þ)�Äå"Î�Å VLBI*ÿïÄ�`³Xe"
• �p�©EÇ�'�u/¡½�mf�Å VLBI (~X3 6 f�§VSOP (Hirabayashi

et al., 1998) �Æ©EÇǑ 0.2–0.3mas)§mm-VLBI Jø
�p�Æ©E"'X§3 3.5Î� (86GHz)§�¥ mm-VLBI
��pÆ©EÇ��
50µas (microarcsecond)"

• ÓÚË�gáÂ�^f�'�f�Å VLBI§Î�Å VLBIU
w��”�\”"���Ǒ§¹Ä(XØ¥��>Ë�´du�éØ5>fÚ^|�p�^�)�ÓÚ\�Ë�§dugáÂ��^§ÙS�«�3f�Åã´wØ��"�X*ÿÅ��~�§1�Ǒ��~�§ùǑmm-VLBIïÄ¹Ä(XØ�¥
Ú�Jø
ÕA�`³"
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• É�lfNKǑ�Î�Å VLBIU
~�ÕàX¥(S0��Ñ��^"3Õ�¡NC§��:²LÑ��ÙÑ�Æ����'uÅ��²�"ÏdéÕàX¥%�> SgrA* Ú$Õ���> ('X�>(X CygnusA)�*ÿ¬É��lfNÑ��KǑ"3áÎ�Åã§Ñ��AØ2²w"éÕàX¥%���þçÉÿÀN SgrA*§Î�Å$�æÎ�Å VLBIéu�½Ù��ÚË��.�ïáǑ'�"*ÿL²§AGN��>Ë�´ ��§Ïd�±|^ VLBI �*ÿéÙ^|?1ïÄ" �Ë�BL�lfN� � �Æ��¬u)UC§={.1^="{.1^=Ǒ�Å��²�¤�''X"Ïd§VLBI �ïÄ3$ªÅãÉ�ÕàXS±9 AGNMÌ(XS(S0��{.1� ��KǑ��õ.

• #�Ì�*ÿI�Î�Å VLBI ǑÓ��m
é�
#�©fÌ� (óL) ?1p©EÇ*ÿ�I�§'X§`UóL� 84.521§95.169GHzÌ�§HCO+�
89.189GHzÌ�§SiO (J = 2−1)3 86.243GHz�Ì�§HCN�88.632GHzÌ�§HNC� 90.664GHzÌ�§CO� 109.782GHz (C18O)!110.201GHz

(13CO)!112.359GHz (C17O)�Ì�!±93 129GHz� SiO (v = 1, J =

3− 2)Ú 230GHz CO (J = 2− 1)Ì��"
3.3.2 ÎÎÎ���ÅÅÅ VLBI***ÿÿÿïïïÄÄÄ���(((JJJé mm-VLBI *ÿïÄó§ÙÌ�(J��´É�é6�¥�Y�í©fÚ�©f���áÂ��KǑ (Y�í: 22Ú 183GHzNC§�©f: 60Ú 118GHzNC)"�íáÂQ~f
&ÒrÝ§qO\
XÚ�D(§Ý"É��í�üY©Cz�KǑ§áÂ��mCz§ÏØN´��ÜU�K"Ó�§�üY©�Cz¬Úå�íò�Ç�Cz§E¤í{ò´�åÏ§O\� D(§���í��Z�m���k 10{��m (3mm, Rogers et

al., 1995)"Ø
3þãA^áÂ�NC§ù
KǑ�ªÇO\ÅìOr",	§ë�*ÿ�U�3Î�Åã�$��»�Ç½ö������»§��
mm-VLBI�&ÿ(¯ÝÉ��A���"é�>5`§��Ü©3Î�Åã�Ë��éf�ÅãCf (ÍÌ½�=Ì)"þãù
Ï���3Î�Åã
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�ª¤ã��>ê8�éu3$ªÅã���õ (Lee et al.,

2008)"
3.3.3 ÎÎÎ���ÅÅÅ VLBI���uuu���gþV 80�� Readhead et al. (1983)y²
3 3Î�?1 VLBI*ÿEâþ��15±5§du3U�ïE (U�¡°Ý)Ú$D(à�¡�Eâ?Ú§±9�A�?up°oÚZH�íÿ�¸^�e3pªþ?1*ÿ�U�ê8�O\§¿��Xp�êâP¹XÚ�×�u�§mm-VLBI ��
é��?�"8§3 3mmÅã§mm-VLBIU
½Ï?1*ÿ¿��p�þ�ã�§Ù;.�©EÇǑ 50 ∼ 70µas (Lee et al., 2008; Rantakyro et al., 1998)"3�á�Åãþ§VLBI*ÿ8�3¢�*ÿ�ã"�Ï� 2mm (Greve et

al., 2002; Krichbaum et al., 2002; Doeleman et al., 2002)Ú 1mm (Padin et al.,

1990; Greve et al., 1995; Krichbaum et al., 1997, 1998)�¢�5*ÿ�y
Eâþ��15§¿�(�
¹Ä(XØ¥�3v
���(�"2003§�Æ[�3îª�Ü��Ä�þ¤õ/&ÿ� 1mm VLBI�^«§¼�
M.V¹� 34µas�©EÇ (Krichbaum et al., 2004; Doeleman et al., 2005)"3Àæ§
3mm-VLBIÄg3¸I� TRAO�>U©�ÚF�� Nobeyama�>U©�
(NRO)m�Ä�þ?1
¤õ*ÿ (Shibata et al., 2004)" u¥I�°�-M�Î�ÅU�äk3 3mm*ÿ�Uå"8�Æ[��éTÕ�� VLBI��§mm-VLBI*ÿ��15!±9yk���,?!UE?15y"

3.3.3.1 3mm-VLBI

3mm-VLBI*ÿ©u1981 "�Ï (1981–1987)�Á�Ì��åuuy·ÜÎ�Å*ÿ��>§ÙmduÄ���� (3–4 �)§�±?1¤ãïÄ��~k� (Wright, 1988)"l 1988§mm-VLBI 3y²
ÙEâþ�15��� 5��§~5� 3mm VLBI*ÿâ�±|�Úm�"3 20V 90�Ï§Q|�
;���¥ 3mm-VLBI
�?1*ÿ§ë\�"�ºǑ 3� 7�"
CMVA CMVA (The Coordinated Millimeter VLBI Array§1995–2002) ��ªïá3r¤��5���¥ 3mm-VLBI*ÿ�Ó�§���.�ïÄö



1nÙ Î�ÅVLBI �u���" 26UÏLJ�*ÿ����*ÿÅ¬"3 1997�§1�� VLBA�Õ\\�
CMVA|���¥mm-VLBIéÿ"�X�õ�VLBAU��\\§CMVA�*ÿ°Ý��ØäJp"�-<¢��´§3 2002§CMVAdu℄7�¯KÊ�$�"ù��Ï��¥ mm-VLBI*ÿ§±Ù� 50µas�Æ©EÇ§�«
Nõ¹Ä(XØ¥�3���ØÚü>�6�(�§�lØ«�C�§�6Ly��� (Rantakyro et al., 1998; Baath et al., 1992)"
GMVA 3 CMVA Ê�|�*ÿ�Ó�§ u{I� Plateau de Bure Î�ÅZ�¤�±�Ǒ��� 
\\ mm-VLBI *ÿ"�Ǒ CMVA �U?ö§GMVA (The Global Millimeter VLBI Array§2003–8) u 2003 m©$=§8ë\*ÿ�k{I VLBA � 8 �U�Úî³��>"�º§�)�I� Effelsberg!Ü�ß� Pico Veleta!{I� Plateau de Bure!a;�
Onsala Ú¥=� Metsähovi"Ù�p©EÇǑ 50–70µas§�pÄ�(¯ÝǑ
38mJy (7 σ§b��Z�mǑ 20 s§êâÈ©�m 100 s§æ��Ç 512Mbps

(2 bits/sample) )"�A�¤ã(¯ÝǑ 0.85mJy (7 σ§b½*ÿ�mǑ 12 h§ó�±Ï (duty cycle)Ǒ 0.5)§3ù«^�e§�±¼�pÄ��� (≥ 500 : 1)��>�ê8�L
 100�(Agudo et al., 2007b)"8§�¥ mm-VLBI*ÿ��zküg§ïÆÖJ����FÏǑz� 2 � 1 FÚ 10 � 1 F
(http://www.mpifr.de-bonn.mpg.de/div/vlbi/globalmm/index.html)"

3.3.3.2 2mm ÚÚÚ 1mm VLBI�+8 VLBI 3áÎ�Å (2mmÚ1mm)þ�?uÁ��ã§�Á�®²y²ÙEâþ��15"Ù¥3 2mm§��é��¤õ´3�� 4.2Gλ�ª�Ü��Ä�þ (Ü�ß Pico VeletaÚ{IHeinrich-Hertz Telescope)²(&ÿ� 3�a(N: NRAO150, 1633+382 ±9 3C279 (Krichbaum et al., 2002)"3 1mm§Padin et al. (1990) �<²L}Á§u 1989Äg3é 3C273�*ÿ¥3 845 km Ä�þ&ÿ�^«"Greve et al. (1995)u19943 IRAM� Pico Veleta 30�"�ºÚ Plateau de Bure ��� 15�U�m� 1150úp��Ä�þ§*ÿ� 3C273, 3C 279Ú PKS2145+067"Krichbaum et al. (1997)�Á�C�Ú�y
 VLBI3 1Î�þ��15§¿&ÿ� 6����>"�C§Doeleman et al. (2008)3 1Î�¤õ/é SgrA* ?1
*ÿ§uyÙ



1nÙ Î�ÅVLBI �u���" 27S��Æ���k 37µas§��u 3.7� Schwarzschild�»(400����þçÉ)"ù�X��Á��Ñ
�
��(Ø: (1)é��Ü©®�� cm-VLBI�>Ñ4Ù��§ÏI�3áÎ�Åã?1VLBI*ÿïÄ"(2) VLBI ¤*ÿ���6�±Jl�æ��å�ºÝþ§¿�lØ«�C§�6��²w"(3)CÏÏL3éÕàX¥%�> SgrA*�*ÿ§uy3áÎ�Åá®²�±ÿþ�ÙË�«�S���§(Ü VLBI*ÿéÙ�þ��� (Reid &

Brunthaler, 2004)§mm-VLBI *ÿǑ���þçÉ��3Jø
rkå�yâ
(Bower et al., 2004; Doeleman et al., 2008; Shen et al., 2005)"

3.3.4 ÎÎÎ���ÅÅÅ VLBIééé¹¹¹ÄÄÄ(((XXXØØØïïïÄÄÄ���¿¿¿ÂÂÂǑ,¹Ä(XØ�uy®²k 40{��m§�´�8§E,´�»¥�áÚ<�UN"��8U§� AGN �éX��
��¯KE,℄�û"é���þçÉ�Ô�áÈ±9�éØ5�6§�)�6�/¤!\�9O��L§�,"y[��n)"ÏL mm-VLBI�p©EÇ5ïÄSÜ«��6��m�üzǑn)ù
L§Jø
é��Å¬"3Î�Åã?1 VLBI*ÿ§duép�©EÇ§U
é�~�C AGNØ�«�?1¤ãïÄ"ù
«���Ǒ´�>�6�)�«�"Ïd§3��Uá�Åã?1p©EÇ�*ÿéuïÄ¹Ä(XØ���´�~��"ù
«�du3f�Åã´1Æþ�§Ïd cm-VLBIØ+kõop�©EÇÚÄ���§Ñ´�UǑå�",	§AGN3Î�Åã�r�¹Ä5 (6þCzÚ�6(�Cz)Ǒ´r�<�&¢3Î�Åþ?1 VLBI *ÿ�q�Äå"~X§|^ mm-VLBI§�±3�ép�ªÇÚ�é���m&ÿ�6¤©�Cz§l�±&Ä6þ (l�>Åã� γ−ray)��u�#¤©�)�'X"|^ mm-VLBI �ã�§�±3ålØ�C�«�Jl�6��§3éõ¹Ä(XØ¥§<�uy�6��§Ý¬�XålØ�ål�~�\ì
(Rantakyro et al., 1998)"Ǒ?�ÚO\·Ü�5 3mm-VLBI*ÿïÄ���ê8§Lee et al. (2008)é���������> (127�)?1
 3mm-VLBI�ÑU*ÿ§3¤ã(¯Ý�u 10mJy/beam�Y²§�ª��
 109��>�ã�, ò�±3
3mm¤���>�ê8O\C 5 �"ù
(JL²§3æÎÆ��ºÝþ§



1nÙ Î�ÅVLBI �u���" 28a(NÚ BL Lac aUN'�>(X��"éØ«�§Ý©Ù�ïÄL²§Ù¸� u� ∼ 1011K NC§�k 1% �Ø��§Ý�L 1012K (_xÊî4�
Kellermann & Pauliny-Toth, 1969)"éuäká�I1C (IDV)�§ÙØ�Æ��'� IDV���, ¤±TaØ«��§Ýp"éuål<a�C�(XØ§ÕàX¥%����> SgrA*§VLBI*ÿL²ÙÑ�Æ��3f�Åã��uS�º��Æ��§=*ÿ��Æ��dÑ�Ì�"3 1mm§d	í���Ñ�ÆØ� 15µas§ù��u�þǑ 4z����þçÉ�¤�ÜçÉÀ.�»� 1.5�"du�*ÿ���Ë�«�A� Schwarzschild�»��§Ï3Î�Åã SgrA*�ý¢Æ���Ñ�Æ��´�'[�§ùéu&ÿ SgrA*���Ú/G§l�<�
)ÙáÈË�L§��5´Øó��"1mm-VLBI*ÿL²§SgrA*3 1mm�Ë�«�º��uýÏ� SchwarzschildçÉÀ.���"éd��«)º´ SgrA*��>Ë�¿Ø´±Ï~�Ǒ�çÉǑ¥%§´åu�7çÉ±��áÈ�"ùénØ)ºçÉ±��Ë�JÑ
#�℄Ô (Doeleman et al.,

2008)"
3.4 ���"""8�� 3mm-VLBI *ÿ�Ì�Ï�´&ÿ(¯Ý�$"3�áÅ�§

VLBI*ÿ�,����Ï�´du���"�ºU
ë\*ÿ§(u, v) CX�§¤ã�Ä���$"Jp&ÿ(¯Ý�Ì�å»k: (1)3*ÿ
�¥O\p(¯Ý�U�" (2) JpêâP¹�ÇlO\*ÿ�°" (3)ò�È©�m§'XÏLU��í� 6Ä (Roy et al., 2006)§±9A^AÏ�^«&ÿ�{ (Rogers et al., 1995)"Ǒ
������ã�§U
&ÿ��õ�8I§�����{Ò´O\Z�
��Â¡È"L 3.1�Ñ
8�^¥�±9=òï¤�òU
3 1mm9±eÅã*ÿ��
U��ëê (Krichbaum et

al., 2008a)"8§1mm VLBI�Ä� (IRAM-USA)(¯Ý��3 100–200mJy

(7 σ§�Z�m 10 s§æ�Ç 4Gbps)"3�5eZ§VLBI �u�ò¬Jø�� 16Gbps�æ�Ç§ùò��(¯Ý2O\ 2�"Ød�	§�5�í� U��{�±wÍJp�í�Z�m (Roy et al., 2006)"Ø
Uõ&ÿ(¯Ý	§�5ù
"�º�\\�¬Uõ (u, v)CX§lJp¤ã���5"
ALMA�\\Ù¬��Uõé$»��>� (u, v)CX,íÄéÕàX¥



1nÙ Î�ÅVLBI �u���" 29%���> SgrA* (»� −29◦)�Î�Å/æÎ�Å¤ãïÄ"�X�õ�U
3áÎ�*ÿ�"�º�\\§�5�áÎ�Å (1mm Ú 0.85mm) VLBI*ÿU
é�C����þçÉ (~X SgrA*§M87)�¥%Ë�«�?1¤�ïÄ (Krichbaum et al., 2006a, 2008b; Huang et al., 2009)"�XEâ?Ú§mm-VLBI 3(¯ÝÚã��þþ�±���8 cm-

VLBI�Øõ�Y²"�±ý�§3Ø��ò5§sub-mm-VLBI§�m mm-

VLBIò¬��·��ªéçÉÀ.�[�¤ãïÄ¤Ǒ�U§XJ2�± ��¤ãïÄ§ò¬kÏu·�?�ÚïÄ¹Ä(XØ!�a(N¥�éØ5�6�-uÅ�§&¢�6SÜ^|/�9üz§��/�£��áÈXÚ�5�"
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L 3.1: ®k�Ú�35yï�¥�U
31Î� (230GHz)9�á�Å�?1VLBI *ÿ��
"�º�AÆ9ëê"U� U�¤3/ (I[)§°o �» Ì¡°Ý �Ç SEFD1

[m] [m] [µm] [Jy]

PdB-1 Plateau de Bure ({I)§2550 15 55 0.45 5182

PdB Plateau de Bure ({I)§2550 6× 15 55 0.45 864

PV Pico Veleta (Ü�ß)§2900 30 67 0.39 1485

APEX Chajnantor (�|)§5100 12 18 0.58 6295

ASTE Chajnantor (�|)§4800 10 19 0.502 10700

HHT Mt. Graham ({I)§3100 10 15 0.59 8979

KP Kitt Peak ({I)§2000 12 75 0.35 10322

JCMT Mauna Kea ({I)§4100 15 25 0.57 4141

CSO Mauna Kea ({I)§4100 10 25 0.57 8618

SMA Mauna Kea ({I)§4100 8× 6 12 0.59 3093

Hawaii-6 Mauna Kea ({I)§4100 -3 25 0.57 1696

CARMA-1 Cedar Flat ({I)§2200 10.4 60 0.43 11373

CARMA Cedar Flat ({I)§2200 -4 60 0.43 1142

LMT Sierra Negra ($Üx)§4600 50 70 0.38 556

ALMA-1 Chajnantor (�|)§5000 12 25 0.57 6469

ALMA Chajnantor (�|)§5000 50× 12 25 0.57 129

1 b½XÚ§Ý Tsys = 150K
2 b½�ÇǑ 0.5
3 Hawaii � 
d SMA Ú CSO ±9 JCMT |¤
4 6× 10.4m + 9× 6.1m



111oooÙÙÙ PKS1749+096 ���ppp©©©EEEÇÇÇ VLBI***ÿÿÿïïïÄÄÄ
4.1 {{{000

PKS1749+096 (q¶ OT081 Ú 4C +09.57) ´���~²�� BL LacUN"§�1Æ �Ýép§�p� 32% (Fan & Lin, 1999). Dallacasa et

al. (2000) r§8aǑpª�=Ì (high frequency peaker§HFP) , � Tor-

niainen et al. (2005) �Ǒ§´��²Ì§�´3�uÏmÌâ¬�="
PKS1749+096l�>� X���õÅãLyÑr��1C"3�pªÇ��>Åã§�1CéwÍ:3w·�§6þ�Ý�Ø� 1 Jy§�3�uÏ§6þ�Ý��L 10 Jy§Ù1C�ê (Var∆S= (Smax-Smin) /Smin)3 37Ú 90GHz©OǑ 13.2Ú 18.2 (Torniainen et al., 2005). 3 γ ��Åã§PKS1749+096�+vk� EGRET¥(&ÿ� (Mattox et al., 2001)§��C®� Fermi�m"�ºy�Ǒ γ �� (Abdo et al., 2009)"

PKS1749+096 �(��~��§VLA*ÿw«§3Æ�ºÝþvk�©) (Rector & Stocke, 2003)"3ÎÆ��ºÝþ§T�(�d�����²��ØÌ�§¥%Ø¤°�6þÓ�o6þ� 90% ±þ (Homan et al.,

2001, 9�'©z)§�éVf�!���6÷XÀ����Ñ ('X,

Gabuzda et al., 1999; Lobanov et al., 2000; Lister & Homan, 2005). ± �*ÿuy PKS1749+096 ¥�6¤°�3À�1�§À�Ý�����Ǒ∼ 1–14

c (Iguchi et al., 2000; Homan et al., 2001; Kellermann et al., 2004; Lister et al.,

2009a). PKS1749+096Ǒ´U
^ 1mm VLBI&ÿ��ǑêØõ����� (Krichbaum et al., 1997)§Ï´�5áÎ�ÅVLBI*ÿïÄÜ·�é�"3�Ù§·�&?é PKS1749+096p©EÇ VLBI*ÿïÄ�(J"3
§ 4.2, ·�é*ÿÚêâ�?n��0�"3 § 4.3§·��Ñêâ©Û�(J§�� §4.4´é(J�?Ø"��3 § 4.5Ü©��{�o("PKS1749+096�ù£Ǒ 0.32 (Stickel et al., 1988)§éA�1ÝålǑ DL = 1674Mpc¿� 1mas�ÆåléA��ºÝǑ 4.64 pc"0.1mas yr−1 �g1éAÀ�ÝǑ βapp =

2.0 c (æ^�»Æëê H0 = 71km s−1 Mpc−1, ΩM = 0.27, ΩΛ = 0.73)"3�©¥§·�æ^Ì�ê α�½Â S ∝ να"
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4.2 ***ÿÿÿÚÚÚêêêâââ???nnn·�3d?Ø�ü�{� (1997  4 � 15 FÚ 2000  10 � 27 F) �
86GHz *ÿ´d CMVA 
?1�" 1997  (1997.288) �*ÿk 8 �"�ºë\ (Effelsberg§Onsala§Pico Veleta§Kitt Peak§Quabbin§Hat Creek§
Haystack§Ú VLBA-PT)"êâ�^ MK III XÚP¹§�°Ǒ 56MHz (A�ª)"3 2000  10 �° (2000.822)§é PKS1749+096 �*ÿk 9 �"�ºë\ (Effelsberg§Onsala§Pico Veleta§Haystack§VLBA-FD§VLBA-LA§
VLBA-PT§VLBA-OV§Ú VLBA-KP)"êâ�k��°Ǒ 32MHz"êâ©Od Haystack�MKIIIÚMKIV�'?nÅ?1�'§È©�mǑ 1�"é PKS1749+096� 22GHz VLBI*ÿ´ǑïÄ OVV1633+382��g��6þ�u��(�Cz��8 (code: BK090, BK092, Ú BK107)¥�Ǒ�O (fringe finder)?1�"ù
*ÿ�Ü© (BK090Ú BK092)´^ VLBA
?1�§,�Ü© (BK107)´^VLBA
9 Effelsberg 100�"�º�Ó?1�"ù
*ÿ��m´l 2001 12�� 2005 2� (� 14�{�)§zg*ÿ��mm���Ǒ 2–3��"*ÿ±V � (RCPÚ LCP)?1§êâ± 2 bit�ªæ�P¹§z�¥ªÏ��°Ǒ 8MHz§æ�ÇǑ 256Mbps (1��{��æ�ÇǑ 128Mbps§z� � 2�¥ªÏ�)"z�{�;.�È©�mǑ 20©¨"êâd u{I#$Üx² Socorro� VLBA�'?nÅéêâ?1p�'"Ǒ
�?�ÚïÄ PKS1749+096 ¥�6�$ÄÆ§·�©Û
 1995�
2006 11m 42�{�� 15GHz MOJAVE18�êâ"Ù¥��
®²^5ïÄT�6�$ÄÆ9 MOJAVE���6�ÚO5� (Homan et al., 2001;

Lister et al., 2009b)"·�F"ÏLù
êâU�\[�/ïÄ PKS1749+096�6�(�Cz9$ÄÆ",	§·��#�O¿©Û
 Iguchi et al. (2000)éT3 1998 15GHz��g VLBA*ÿ"Ø
þã 15Ú 22GHz�õ{�iÿ§·��|^
 2�{� (1999 5� 7F (1999.348)§*ÿ�è: BI012Ú 2001 9� 13F (2001.701)§*ÿ�è: BI018)!õªÇ (8, 15, 22, Ú 43GHz)� VLBA*ÿ"*ÿ3��ªÇ�O?1§êâ± VLBA�ªV¹§�°Ǒ 8MHz§� 4�¥ª (3 1999±�
1http://www.physics.purdue.edu/MOJAVE/. This research has made use of data from the MO-

JAVE database that is maintained by the MOJAVE team (Lister et al., 2009, AJ, 137, 3718).



1oÙ PKS1749+096�p©EÇ VLBI*ÿïÄ 33^� � LCP?1§3 2001©O±�^Úm^� �?1)§2 bit�ªæ�"3z�ªÇ§êâÈ©�m©OǑ ∼100 (1999)Ú∼40 (2001)©¨"3 86GHz§1997êâ��'�?n�^ HOPS (Haystack Observatory

Postprocessing System)^�±9AO� MPIfR^�?1§äN�[!�ë�
Lobanov et al. (2000)"2000�êâÄk�^MK4IN±9 BLAPP·- (Alef

& Graham, 2002)Ö\ AIPS^�§�{�^«[Ü!ÌÝ�O±9�íØß²ÝU�3 AIPS ^�p�¤"3Ù§ªÇ§�'�?nó�þ3 AIPS Ú
Difmap^�p�¤"êâ�?n�Ì��IO��{§�)� Úò´�O±9^«[Ü"ÌÝ��Oæ^��U��XÚ§ÝÚk��O��"Ó�3'�p (≥15GHz)�ªÇ§�^ AIPS·- “APCAL”ÏL[ÜXÚ§Ý�X air mass (= 1/sin (elev)§elvǑU�:�)�Cz?1�íØß²Ý�U�"��§·�3 Difmap^�¥?1¤ãg�O§¿é�OL�êâ�.[Ü§é�(�?1þz"MOJAVE 8��êâ´®²^«[ÜÚ�OL�
uv FITS©�"éù
êâ§·�3�.[Ü�#?1
¤ãg�O"Ǒ
{zÚBu'��.[Ü�(J§·�À�
�pd�.5�L�6¤°"�.[Ü�L§¥§� χ2

ν vk²wü$¿�íã'�þ!�§ÒØ2[Ü#�¤°"·�^��U���.ëê�[Ü§¿5¿��.[Ü�(J¿Ø��"�.[Ü�Ø�´�â Fomalont (1999) �úª5O��"[Ü�6¤°�Ø� (σr)d σr =
σrms d
2 Ipeak

�Ñ§ùp σrms ´¤°[Ü±�� rms§dÚ IpeakǑ¤°���Ú¤°��Ý¸�"éu���~���¤°§Túª¬$�Ø�§Ï·��â¤ãL§¥�����§Ú\N\���Ø�§ù
�V�3��ªÇÊH�É� 1
5
�Åå���Ø��'"éd§·�©Oæ^
 0.1mas (8GHz)§0.05mas (15 Ú 22GHz)§0.03mas (43GHz)§Ú 0.02mas

(86GHz)"�[Ü¤°�6þ�ÝØ�Ó��Ä
[Ü�Ø�±96þýé½I�Ø� (8§15§22GHz Ǒ 5%§43GHzǑ 10%§86GHzǑ 20%)"�Ǒ~f§ã 4.1 (a–e)�Ñ
 PKS1749+0963{� 2001.701 (8§15§22§43GHz)Ú 1997.288 (86GHz)�'ã§Ó�§[Ü��pd�.Ǒ3ù
ãþ�¿IÑ"3 2000.822§86GHz*ÿ�3Ü©�Õm¼�
^« (Effelsberg§Onsala§
VLBA-LA§Ú VLBA-OV � Pico Veleta�Ä�)§Ïd·�éêâ?1
ü��pd�.[Ü (ã 4.1 (f))§ù´���±¼��'u�(��&E"ã
A.1�Ñ
¤k{�¤kªÇ�'ã§ã��ëêÚ�.[Ü�(J©O3L
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A.1Ú A.2 ¥�Ñ"¤°��yÏLu���{��ã�Ú�.[Ü(J5?1§Ì��â��{��¤°6þ�ÝÚ � (lØ�ålÚ �Æ) Cz�ë05"3�
{��3X'�E,��¹§'X§�
Vf�¤°�±ÅìCf��§,�¤°�U¬3����m©)Ǒü�¤°½��ü���¤°¬Åì¿Ü3�å"(Ü��¤°�Ì&E (ë� § 4.3.2)§·�rØ¤°·¶Ǒ D§�6¤°Uì[Ü��Ñ�m�dIPǑ C1–C11"�ê�A�{��3vk��y�¤°§ùA�¤°�IPǑ x"
4.3 (((JJJ

4.3.1 pcºººÝÝÝ���///���3 pcºÝþ§PKS1749+096 �/�d�À����ü>�6(�Ì�
(Gabuzda et al., 1996; Lobanov et al., 2000; Lu et al., 2007)"lã A.1�±wÑ§3·�¤ïÄ��mp PKS1749+0963 pcºÝþ�3X�À������6(�§3��ªÇ�«Ñ�q�/�"3$ªÇ�±w��éf�(�ò��∼8 mas? (8GHz)§�X©EÇ�O\§ù
ò�¤°3pªCf¿�Åì©)K"1997 86GHz�ã�(�
ù«Ø-�6�ü>(�§¿��±&ÿ���lmØ 0.12mas��6¤° (C5)§T¤°3��6ei$Ä�L§¥�ºY/&ÿ�"�6¤°�'Ø5`�f§3 8, 15, 22, 43Ú 86GHz§²þó§Ø�6þÓ VLBIo6þ�' Score

Stotal
�gǑ 66.7§83.0§88.0§77.9§Ú 80.0%"

4.3.2 ���666¤¤¤°°°���ÌÌÌ999ØØØ���yyy���/Ïuü�{� (1999.348§2001.701)õªÇ�*ÿ§·��±ïÄ�6¤°�Ì±9�y�6�Ø"ã 4.2¥�Ñ
�6�Ø (�ã)±9Ù§¤°
(mã)�Ì"�6¤° D�Ì3 1999.348��LyǑ²Ì§3 2001.701Ñy²w��=§Ù1Æ��Ü©vkÿþ�§(ÜT¤°´¤k�6¤°¥�Ǒ���§Ïd·��±rT¤°�½Ǒ����6Ø"·�}Á^ÓÚgáÂ
(Jones et al., 1974, SSA)�.5[Ü�6Ø�Ì§

Sν = S0ν
2.5[1− exp(−τsν

α−2.5)], (4.1)
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(f) 2000.822, 86GHzã 4.1: (a)–(e): PKS1749+0963 8, 15, 22, 43 ±9 86GHz�ã�§*ÿ{�Ǒ 2001.701 (8, 15, 22, 43GHz)Ú 1997.288 (86GHz)§ã�ëêë�LA.1"(f):

86GHz (2000.822)���Ýêâ§¢��L�pd�. (S=1.74 Jy§FWHM:

0.05mas)�[Ü"



1oÙ PKS1749+096�p©EÇ VLBI*ÿïÄ 36ùp ν Ǒ*ÿªÇ§S0 Ǒ3 1GHz ?�S�6þ�Ý§τs Ǒ 1GHz ?ÓÚgáÂ�1�§α Ǒ1�Ü©�Ì�ê"¤���Z[Ü(J©OǑ
αD = −0.11 ± 0.07, S0 = 58.4 ± 42.2mJy, τs = 50.3 ± 46.5 (1999.348)§±9
αD = 0.05± 0.01, S0 = 24.6± 0.6mJy, τs = 125.8± 7.1 (2001.701)"Ù§�6�¤°õw«ǑÍÌ (α ≤ −0.75)§�k C6�Ì'�²§�«�U´§�±�0��p�^�)-Å§��T¤°w�'���§�Ì�²"L 4.1o(
é¤k¤°1�Ü©Ì�ê�[Ü(J"

10
Frequency (GHz)

1.0

Fl
ux

  D
en

si
ty

 (
Jy

)

D: 1999.348
D: 2001.701

5.0

10
Frequency (GHz)

0.01

0.1

1

Fl
ux

 D
en

si
ty

 (
Jy

)

C6:1999
C5:1999
C1+C2:1999
C5:2001
C6:2001
C7:2001

ã 4.2: PKS1749+096�6¤°�Ì§� (�6Ø¤°)§m (�6¤°)"L 4.1: PKS1749+096�6¤°Ì[Ü�(J
ID 1999.348 2001.701

D −0.11± 0.07 0.05± 0.01

C7 ... −0.82± 0.03

C6 −0.25± 0.11 −0.28± 0.25

C5 −0.75± 0.10 −1.28± 0.21

C1+C2 −0.76± 0.81 ...3ÓÚgáÂ��¹e§����Ó5��6¤°�^|�±ÏLe�úª�� (Marscher, 1983):

Bsyn = 10−5b (α) ν5maxθ
4S−2

maxδ/ (1 + z) , (4.2)3ùp§νmax Ǒ± GHzǑü �¸�ªÇ§θ Ǒ�Æ�� (± masǑü )§
Smax Ǒ¸�ªÇ?�6þ�Ý (ü  Jy)§b (α) ǑÌ�ê α�¼ê"ÏLþã
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SSA[Ü§·��±��3 1999.348§Smax = 2.2 Jy§νmax = 11.6GHz§æ^
b (α) ≃ 1.89ÿ��Æ�� θ = 0.05mas§�±��§Bsyn = 3.7× 10−3δmG"b��6¥âfUþ Ee �^|Uþ EB þ©§·�Ǒ�±|^ÓÚË��1Ý L��^|"âfUþǑ

Ee = f(α, ν1, ν2)LB
−

3
2 , (4.3)ùp§L = 4πd2L

∫ ν2
ν1

S dν§f(α, ν1, ν2)Ǒ��L�¼ê (Pacholczyk, 1970)§ν1Ú ν2 ©OǑÓÚË���$Ú�p��ªÇ§Ï~©OǑ 107HzÚ 1011Hz"^|�Uþ�ÝǑ B2

8π
§3¥é¡��¹e§ (�»Ǒ R)�^|UþǑ

EB =
B2

8π
· 4
3
πR3 =

B2R3

6
. (4.4)XJâfÚ>f�Uþ'Ǒ η§�oUþK�±L«Ǒ

Etotal = (1 + η)Ee + EB

= (1 + η)f(α, ν1, ν2)LB
−

3
2 +

B2R3

6
.

(4.5)'� η �ûu�éØ>f��)Å�§3���K>fé|¤��lfN¥ η ≈ 1§éUþÌ�Ñ�3�f¥�“�~” (�fÚ>f)�lfN§
η ≈ 2000§·�3dæ^ η = 100§q�´'�Ün� (Pacholczyk, 1970)"5¿� Ee ∝ B−

3
2 Ú EB ∝ B2§ÏoUþ Etotalk4��§¿�d�^|Ǒ

Beq =

(

9

2
(1 + η)f(α, ν1ν2)LR

−3

)2/7

≃ 4.7× 10−2(SmaxνmaxD
−1
L θ−3)2/7.

(4.6)ùp f(α, ν1, ν2) = 1.06×1012
(

2α+2
2α+1

) ν
(1+2α)/2
1 −ν

(1+2α)/2
2

ν1+α
1 −ν1+α

2

§�§f(−0.11, 107, 1011) =

0.74 × 107§DL Ǒ1Ýål§ü  Gpc"|^þã�) Bsyn �ëê§·��±¼� Beq = 1.3G"ù���'ÏLÓÚgáÂ���^|��õ§¿�X�oâfUþÌ�½öË�´�éØ8å�A'�r"3�ö��¹e§duBsyn � Beq éõÊVÏf δ ��6'XØÓ (�§ 4.2Ú 4.6)§��§
Beq

Bsyn
≃ ( δ

1+z
)6−

16α
7 §dd½Ñ�õÊVÏf¡�þ©õÊVÏfδeq"éu�6Ø¤° D§�� δDeq = 7.4"
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4.3.3 C5¤¤¤°°°
C5 ´¤k¤°¥êâCX�����"§l�Ñ¿lmØ«�)äCf�C&ÿ(¯Ý�L§Ä�þÑ�Jl�"3ã 4.3¥, ·��«
T¤°3 15GHz�6þ�Ý��m�üC"C5 �Ñ��6þ�ÝLyÑ¯�üN�P~§��3 20026þ�Ýü$� ∼20mJy"�dØÓ�´o6þ3ùã�mS²{
 3 g�u (ë�ã 4.8)"lã 4.3 ¥�±wÑ§C5 3��6ei$Ä�L§¥6þ�P~ÅìCú"ù�L§�±Ün/���/ªǑ

S(t) ∼ (t− t0)
η��Æ¼ê5[Ü§Ù¥ t0 = 1995.45± 0.01§η = −2.97± 0.07

(ã 4.3¥¢�¤«)"

1997 1998 1999 2000 2001 2002 2003
Time (year)

10
1

10
2

10
3

Fl
ux

 d
en

si
ty

 (
m

Jy
)

C5: 15 GHz

ã 4.3: C5¤°�6þ�Ý3 15GHz�üz"ã¥¢�Ǒ�Æ¼ê�[Ü§[Üëê3�©¥�Ñ"3ã 4.4¥·�©O�Ñ
n�{� (1998 (Iguchi et al., 2000)§1999§Ú
2001)õªÇ*ÿÿþ� C5¤°�Ì"n�{��Ì�ê©OǑ −0.71± 0.052

(1998.849)§−0.75± 0.10 (1999.348)Ú −1.28± 0.21 (2001.701)"ùL²Ì�X�m3CÍ",§du C5 6þ�Ý�X�m�P~§3Ùüz�ÏÌ�ê�ÿþØ�Ò'��§ÏL χ2 u�§ÌCÍ�VÇǑ 97%"Ǒd§·�q©Û
�|#� 2001 5� 12F (2001.362, code: BW055)õªÇ (2.3, 8.4,

2Iguchi et al. (2000)Äu�Ó��êâ���Ì�êǑ −0.98± 0.05
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15.3, 22,2 Ú 43GHz)� VLBAêâ"·��� C53ù�{��Ì�ê αǑ
−1.17± 0.10"ù?�Ú(½
 C5¤°�Ì�X�mCÍ (VÇ 99.995%)"

10
Frequency (GHz)

10

100

1000

Fl
ux

 d
en

si
ty

 (
m

Jy
)

1998.849
1999.348
2001.701

∝ ν −0.71±0.05

∝ ν −0.75±0.09

∝ ν −1.28±0.21

ã 4.4: C5¤°Ì�üz"¢�Ǒ��ê[Ü"�X�6¤° 	$Ä§6þ�ÝLyÑù«aq�üN4~�y�Ǒ3�
Ù§�¥*ÿ� ('X, 3C 345, 0735+178, Unwin et al., 1983; Gabuzda

et al., 1994a,b)"6þ�Ý�üz�±^AÛ�õÊVO��A½S���A§'XË�½ö)ä��§5)º"3ö��¹e§��¤°*ÿ��6þ�Ý (S)��Ä�IXSS��6þ�Ý (S0)�'XǑ: S = S0δ
3−α (Scheuer & Readhead, 1979)"TúªL²AÛ�AÚå�6þCzA�ªÇ�'§�ã 4.4¤«Ì�CÍØ��"2ö§3ù«�¹e§Ǒ)º6þ�Cz§C5�;,AT4Ý�§ù�*ÿ��;,Ø�� (� §4.3.4)"3�ö��¹e§��{ü�ý9)ä�.ýó S(t) ∼ (t − t0)

η§η =

4α − 2 (Kardashev, 1962)§¿�Ì�ê�±ØC (van der Laan, 1966)"�â
η = −2.97± 0.07��Ì�ê α = −0.24± 0.02§ù'ÿþ��Ì�ê�²"[Ü��Ñ�m t0 = 1995.45± 0.01Ǒ'�â$ÄÆ[Ü��m 1996.9± 0.1�§½N¿�X)äØ´l6þ�Ý���m©",	�«�U5´ý9)ä�Ó�>f±UÌ�ê 2α − 1Øä/�\�"3ù«�¹e§¬k η = 2α − 1
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(Kardashev, 1962)§Ïα = −0.98± 0.04§ù���ÿþ�Ì�ê3Ø���S��"ã 4.4 ¤w«�Ì�Cz�<é��Uþ��L§"Uì�§ 4.2 ·��±�O^|rÝǑ Bsyn = 25.5mG æ^ νmax = 2.37GHz, θ = 1.40mas ,

Smax = 0.90 Jy, b (α) = 3.6 and δeq = 2.5 (Iguchi et al., 2000)"�ÄÓÚË��e%�I t 1
2
Ǒ ≃ 2.76 × 104B−1.5

syn ν−0.5
max§ùp t 1

2
±Ǒü §Bsyn ±Îpd (mG)Ǒü §νmax ± GHz Ǒü "dd�±O��Ñ C5�e%�IǑ t 1

2
∼ 1.4 × 102 "ù��m�'6þüz��I�Nõ"�â Readhead

(1994), âf�Uþ (up)�^|�Uþ (um)�'��±�� up

um
= ( Beq

Bsyn
)17/4"d�·��IXS Beq � Bsyn��§�� Beq

Bsyn
≃ ( δeq

1+z
)6−

16α
7 "���þ©õÊVÏf δeq = 2.5¿�X up

um
≃ 5.2× 109"ù½N¿�X C5´dâfÌ��§¿�_xÊîÑ�é6þ�¯�eüå�����^"

4.3.4 ���666���$$$ÄÄÄÆÆÆ
4.3.4.1 22GHz(((JJJ
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ã 4.5: 22GHz�6¤°lØ�ål (�)±9 �Æ (m)��m�Cz"�ã¥¢��L�5[Ü ((Jë�L 4.2)"Ǒ�Ùw«lØ�C�SÜ¤°§C5vk3ã¥IÑ"Ǒ
ïÄ�6�$ÄÆ§·��5[Ü
 22GHz�6¤°lØ�ål�X�m�Cz (ã 4.5§�)§[Ü�(Jo(3L 4.2¥"ã 4.5 (m)�Ñ
�6¤° �Æ��m�Cz"/Ïuã 4.5§·�3 22GHz��y
 7� (C5–

C11)¤°§ØLdu3 2003–2004m��mCX��Y§C9 ��y�3�½
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¤°��Ò§[Ü{���ê§g1 µ§À�Ý βapp§±9�Ñ�m t0"
Id. # µ βapp t0 PA

[mas/year] [c] [year] [degree]

C5 7 0.43± 0.03 8.6± 0.6 1996.2± 0.4 37.2±5.2

C6 3 0.31± 0.10 6.2± 2.0 1999.0± 1.0 3.7± 1.5

C7 9 0.44± 0.03 8.8± 0.6 2001.0± 0.1 -

C8 5 0.25± 0.03 5.0± 0.6 2001.5± 0.1 12.9± 2.5

C9 5 0.93± 0.20 18.6± 4.0 2003.1± 0.3 22.4± 2.8

C10 6 0.95± 0.14 19.0± 2.8 2004.0± 0.1 23.5± 3.4

C11 3 0.93± 0.04 18.6± 0.8 2004.5± 0.1 14.2± 2.4�Ø(½5"ù
¤°þw«Ñ�l�6Ø�$Ä§g13 0.25–0.95mas/yr�m§éAÀ�ÝǑ 5–19 c"5¿�k��´§ù
¤°�À�Ýq�8Ǒüa§C9, C10, C11�À�Ý�'Ù{� (C5§C6§C7§C8)�¯�
 (2–3�)"lã 4.5 (m)�±wÑ§õê¤°� �Ævku)²wCz§�k C7¤°w«ÑëY5�!'�²w�Cz"·���éd?1?Ø"éu�
vk²w �ÆCz�¤°§·�3L 4.2¥�Ñ
 �Æ�²þ�"
4.3.4.2 15GHz(((JJJ5¿� 22GHzþ�6¤°�Ý�ü«©Ù§¿��Ä� BL LacUN�6�$ÄÆ�U¬�3�ª�=� (Britzen et al., 2010b)§Ïd�Ä©Û�mCX�é��� 15GHz MOJAVE�êâ5?�Ú©�ù�¯K",�mæ��Øþ! ('X 1998-1999Ïm±9 2005���Y)±9�6¤°$Ä���E,5���{Jl*ÿÏm�¤k¤°§Ïd·�ÀJïÄU
JlÙüz�A�Ì��6¤°§l���6$ÄÆ�Ì�AÆ"� 22GHzaq§ã 4.6 (�)�Ñ
3 15GHzþ�6¤°lØ�ål�X�m�Cz§¿é'�²w/w«Ñg1�¤°?1
�5[Ü§[Ü�(Jo(3L 4.3¥"ù
¤°w«ÑÄ����$Ä�Ý§¿�éu3 15Ú 22GHzÓ�*ÿ��¤° C5Ú C7§�Ä�ØÓªÇ��mCX±9êâ:õ��ØÓ§·��Ǒü�ªÇ[Ü��6�Ý��Ñ�m´p���� (L 4.3Ú 4.2)"C6¤°l
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C6ã 4.6: 15GHz�6¤°lØ�ål (�)±9 �Æ (m)��m�Cz"�ã¥¢��L�5[Ü ((Jë�L 4.3)"mã¥duw«�'X§�
�6¤°� �Æ?1
�N�£Ä"Ø�ål�X�mvkw«Ñ�5O\�AÆ§Ï·�¿�éÙ?1[Ü"

Iguchi et al. (2000)ÿ����6¤° (C1§éA·��y� C5)�g1Ǒ
0.68± 0.14mas yr−1§���ǑT¤°��Ñ�m��3 1997 5�§Ñ��u·�[Ü����Ñ�m (1996.9)§�´���(J�´�â 3�{��*ÿ"3���*ÿÏm (1998)§Iguchi et al. (2000)íäØ«�¹X���U©)��6¤°§T¤°÷X ∼ −30◦"l·��©Û(J�±wÑ§ù�¤°T�ǑC6 (�LA.2)§�+·��â 22GHz 3�{���5[Ü�Ñ��Ñ�mØ�'��§�´§��Ñ�m (1999�m)§ �Æ (÷X ∼ −30◦)��ÎÜ�é�"T¤°Ǒ��m VLBI3 5GHz�*ÿ ({�Ǒ 2001.24)uÿ� (Gabuzda, 2003)"Homan et al. (2001)|^ 1996� 6�{��êâ�w
C4¤° (��¡Ǒ U3)�g1Ǒ 0.45mas/yr§Ñ¯u·�ÿ�� 0.29mas/yr"���Ǒ3Ù¥�
{�§T¤° ��ÿþÉ�'�r��6Ø�KǑ§aq/§3{� 1997.658Ø�KǑ�UǑ´E¤·�ÿþ�g1�Ý'�$��Ï",	§Lister et al. (2009b)�Ñ
 PKS1749+096�6���À�ÝǑ
6.8 c"ã 4.6 (m)�«
�6¤° �Æ��m�Cz"ØA�êâ:	§õê¤°3��6ei$Ä�L§¥�±
Ä�ØC� �Æ§·�Ó�3L 4.3¥�Ñ
§��²þ�"dã¥�±wÑ§C6 Ú C7¤°´�~	§���
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¤°��Ò§[Ü{���ê§g1 µ§À�Ý βapp§±9�Ñ�m t0"
Id. # µ βapp t0 PA

[mas/year] [c] [year] [degree]

C1 8 0.35± 0.25 7.0± 5.0 1982.8± 9.5 25.6± 2.6

C2 8 0.37± 0.09 7.4± 1.8 1988.8± 1.8 28.1± 3.8

C3 7 0.44± 0.07 8.8± 1.4 1993.8± 0.4 27.9± 4.1

C4 10 0.29± 0.04 5.8± 0.8 1995.2± 0.2 29.3± 2.2

C5 25 0.51± 0.02 10.2± 0.4 1996.9± 0.1 41.2± 3.2

C7 20 0.36± 0.02 10.2± 0.4 2000.8± 0.1 -
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ã 4.7: C6Ú C7¤°3U�²¡�$Ä;,§L²§�$Ä� non-ballastic AÆ" �Æw«
XÚ5�Cz§w«Ñ non-ballastic�$ÄAÆ"Ǒd§·�3ã 4.7�«
ùü�¤°3U�²¡�$Ä;,"é²w§C6 Ú C7�$Ä´
non-ballastic�"
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C4 C5 C6 C7 C8 C9 C10 C11ã 4.8: PKS1749+096 3 15GHz �o6þã§ã¥:ë�Ǒ UMRAO ÿ��o6þ§¢%:Ǒ VLBI *ÿ�6þ3z�{��U\"ã¥ç�IÑ

C4–C11¤°lØ«�Ñ��m§Ù�Ý�'u1�g*ÿ�T¤°��6þ�Ý (C4–C7: 15GHz§C8-C11: 22GHz)§î��L[Ü�Ñ��Ñ�m�Ø�"éõ AGN �6¥*ÿ�¤°��)�o6þ��u�3éX ('X,

Savolainen et al., 2002)"ã 4.8�«
UMRAO3 15GHzÿþ�PKS1749+096�o6þ§éz�� VLBI*ÿ�{�§·�ǑO�
¤k¤°U\�o6þ§üö���5Ǒy²
 VLBI*ÿÌÝ�O���5"3ã 4.8¥§·�I²
�6¤° (C4–C11)ÏL[Ü����Ñ�m"w´�§�6¤°��)�o6þ�uw«
é���'5"Ïd·��Ǒ§��é PKS1749+096ó�3X�6¤°�)��>o6þ�u��'"Ó�§·�Ǒ3ã¥w«
z�#�)¤°1�g�uÿ���8�z (�é C6)6þ�Ý"�±wÑ§�6¤°�rf�o6þ�urféA ('XC9)"�,§du·��ÿþØU



1oÙ PKS1749+096�p©EÇ VLBI*ÿïÄ 45�y¤k¤°Ñ´3lØ�Ó�ål�&ÿ�§�6¤°3lmØ�L§6þP~�é¯ (ë�ã 4.3)§�P~�¯ú§ÝØ�§ùÑ¬�5�½� �§'X C10� C11Òáuù«�¹"Nieppola et al. (2009)ïÄ
 PKS1749+096õ�ªÇ (5§8§15§22§37§90GHz)�1C�¿�y
 5�Ì��u§§�©O3 1993§1995§1998§2001§Ú 2002��¸�§ù
�uþ�±3·�y���6�Ñ��m¥é�éA§©OǑ C3§C4§C6§C7§C83"
4.3.5 ���666���ÔÔÔnnnëëëêêêÏLÿþ�À�Ý�±���6��
Ônëê"duC5 (βapp = 10.2 c)�ÿþêâ:�õ (25�)§ÿþ���§Ïd·�|^T¤°"�6�õÊVÏf (δ)�ûuâÔ[Ïf Γ§�6À�Æ θ§±9�ý¢�Ý β:

δ =
1

Γ(1− β cos θ)
, (4.7)Ù¥ Γ = 1√

1−β2
"·��±O���#NÀ�Æ θmax§ÏL

sin θmax =
2βapp

(1 + β2
app)

(4.8)¿��ÑâÔ[Ïf�e�§
Γmin =

√

1 + β2
app, (4.9)éu C5§θmax = 11.2◦§Γmin = 10.2"éu�½�ý¢�Ý β§��À�Ý����.ÀÆ θcri = arcsin( 1

Γ
)§é C55`§θcri = 5.6◦"d ΓminÚ�.ÀÆ

θcri§�â 4.7ª§��d� δ = Γmin = 10.2"ù�(J`² C5¤°�õÊVÏf�Ø¤° D�þ©õÊVÏf��§δDeq = 7.4"éu���ÀÆ (θ → 0)§õÊVÏfª�u4� ∼ 2Γ = 20.4"
4.4 ???ØØØ

4.4.1 (((���CCCzzz3ã 4.9¥§·�xÑ
�6 �Æ3 15Ú 22GHz�XlØål�©Ù"Ǒ
U
«©dulØ«�C��� �ÆØ�E¤�Ø(½5§·�Ó�3
3C83üz�Ï ({�: 2003.216)� ��UÉ�
d�ÿ��Ø��©)m� C9¤°�KǑ§Ï�Ä C8��Ñ�m (2001.5)E,� 2002��uéA
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 �Æ��ÑÚdÏ~�Ǒ� 1/5Åå�� (duõê*ÿ315GHz§� 0.5mas)¤Ú\�Ø� (ã 4.9§S�ã)§dã¥�±wÑ§z�m�S� �Æ��ÑÑ�uÏ~�Ø�§Ïd�� �ÆØ´�½�"l �Æ�©Ùw´��´3lØ��< 4masSvk��¤k¤°Ñ�±�Ì�$Ä;,"ØLI�5¿�´ù
*ÿ��mæ�´éØþ!�§'X 1996k 7g*ÿ§3 1998�k��{��*ÿ"k�ud§ã 4.10¥�«
ØÓ°��6B� (ùp½ÂǑ,�{��6��¤°�ë�)§�Ù/w«
�6 �Æ�Cz"
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ã 4.9: ¤k 15Ú 22GHz��6¤° �Æ�XlØål�Cz"SãǑ3z��lØ �m� (0.5mas)S§ �Æ� rms(ÒKÜ©)�Ï~�Ǒ� 1/5Åå�� �Ø�E¤�Ø(½5 (�xÜ©)�é'"dL 4.2Ú 4.3Ǒ�±wÑ§�¤°��Ñ �Æ´ØÓ�§�Ǒ²w�´ C6Ú C7¤°"¯¢þ§éõ AGN�6¥�3ù«�Ñ �Æ�Cz ('X PKS0048-097, Kadler et al., 2006)"�6 �Æ�CzÏ~��Ǒ´du�



1oÙ PKS1749+096�p©EÇ VLBI*ÿïÄ 476�?ÄE¤�§?Ä�UdVçÉXÚ§½ö�å�áÈ�>u"��{ü��/´�� ballistic�?Ä�6�. (garden hose model)§�6¤°3ØÓ�m!ØÓ� �Æ�Ñ§�Ñ��¤°÷X ballistic�;,$Ä (Stirling

et al., 2003)"�6�?ÄAT��SÜ�6�(�Cz±9ØÓ¤°3ØÓ� �Æ�Ñ"·��êâw« PKS1749+096��6(��(´Cz�§¿�ØÓ¤°��Ñ �ÆǑ´ØÓ�§�´ù
 �Æ%´'��Å�§¿vkX?Ä�.¤ýÏ�XÚ5�Cz",��¡§ù
 �Æ�Cz��mºÝ�'?Ä±Ï�áNõ (Lobanov & Roland, 2005)"
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2005ã 4.10: �6�B��X�m�Cz (15GHz)"Ǒ;�LuP�§·�3z�À���{��Ǒ�L"

4.4.2 BL LacaaaUUUNNN���666���$$$ÄÄÄÆÆÆÒ�6$ÄÆó§Britzen et al. (2010b) �C�Ñ§BL Lac aUN�a(N²w�ØÓ"o�`5§���ǑùaUN�$ÄÆØUo^IO�
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AGNÀ�1�$Ä�.5£ã§´�3/��ª�=�§=3�ã�mS§�6¤°kÀ�1�$Ä§�a(N��6��§3,�ã�mS§�6¤°Ø�	$Ä§´÷X��6B�R����$Ä"é PKS1749+096ó§·�vkuyùa/���ª=�§k�U´·�¤*ÿ��mCXØ
�¤�"�é�§ÏL[Ü�6¤°��	$Ä§·��Ǒ�U�3ü«ØÓ�g1�Ý§¿�Ó��3X ballistic� non-ballistic�$Ä¤°§lE¤�6��"Kudryavtseva et al. (2011)Ǒ3a(N B0605-085¥*ÿ�ù���aq C6Ú C7�¤°¿�âd�Ǒù´�6?Ä�(J"
BL LacaUN��6�ÝÏ~�Ǒ'a(Nú§�� ≤ 5 c (Gabuzda et

al., 1994a; Jorstad et al., 2001; Hovatta et al., 2009)"l·�¤ÿþ�g15w§
PKS1749+096²þÀ�ÝǑ ∼ 9 c§¿��±p� 19 c§w«Ñ'Ù§TaUN¯�$Ä�Ý"lù�¿Âþ`§PKS1749+096´�'�AÏ� BL LacUN§�a(N¥�6�$Ä�Ý ∼ 10–20 caq"

4.5 ���(((·�3�Ù�Ñ
é PKS1749+096õ{� (61�§�mªÝ�Ǒ 10)§õªÇ (8§15§22§43§Ú 86GHz) VLBI*ÿïÄ�(J"PKS1749+0963
pcºÝþ�3X�À�����6§Ù���Ø«6þÓ� VLBIo6þ�
80%�m"ÏLü�Ó�� (1999.348Ú 2001.701)õªÇ�*ÿ§·�©Û

VLBI¤°�Ì§(½
¤° DǑ�6�Ø"ÏL?ØUþþ©^�e�^|§·���Ø«�þ©�õÊVÏfǑ 7.4§�ÏL$ÄÆ����6¤° (C5)�õÊVÏfÄ���"·�[ïÄ
 C5¤°�6þüz§uyüX�ý9)ä�.ÚõÊVO��.þØUé�/)º6þ�P~§·�íäT¤°�U�lUþþ©G�dâfÌ�§Ù6þ�¯�P~Ø
)ä�	§�U�d_xÊîÑ���z"é�6¤°$ÄÆ�ïÄw«3 PKS1749+096¥§�6��Ý�3“V¸ª”�©Ù§C9§C10§C11�g1À�Ý²w¯uÙ§¤°§¿�Ó��3
ballistic� non-ballistic�$Ä¤°§ù«$Ä�)��Ï8�Ø�Ù"·���¤°�À�Ý u 5–19 c�m"3 PKS1749+096�6¥§[Ü�6¤°��Ñ�m��>o6þ��u�mk�½�éA'X§l|±�>6þ�u�#¤°�)�3XéX�*:"



111ÊÊÊÙÙÙ VX Sgr SiO óóóLLL���ppp©©©EEEÇÇÇ***ÿÿÿïïïÄÄÄ3�Ù§·�?ØM.�5KC( VX Sgrÿ(��¥� 43GHz (v = 1§
J = 1 − 0)Ú 86GHz (v = 1§J = 2 − 1) SiOóL�p©EÇ!õ{�*ÿïÄ��
�Ú(J"*ÿ´|^ VLBA3 2007 5� 15F� 24F�ëY 10US?1�"ù
*ÿ#N·�Ägéð(±�óLË��rÝ9(�Cz?1U�mºÝþ�ïÄ"Ó�§·�Ï"ÏL'�ü�ªÇþóLË���m©Ù§5?�ÚO?éóLÄ$Å��n)"

5.1 {{{000
SiOóL´ïÄ�.(ÿ(��SÜ��Ôn�¸Ú$Äé��&�"ù
óLÏ~ u�.(A� (2–6�, McIntosh et al., 1989)ð(�»?��D�"ù
�.(��´ MiraC(Ú�ã("duù
�G�óLË��§Ý�~p§§�´p©EÇ VLBI*ÿ�n�8I",��¡§VLBI*ÿǑ´��U
éù
Ë�«�?1[�¤�ïÄ�óä"± p©EÇ�ïÄL²�.(±��óLË�~~¥yÑa�G½öý�G�/�§¿�X

SiOóL���´»´d��Ì��"*ÿ�L²ð(±��DíNäkE,�$ÄÆAÆ§'X§Â  (Boboltz et al., 1997)§)ä (Diamond & Kemball,

2003)§$�´^= (Boboltz & Diamond, 2005)�"
VX Sgr´�� M.�5KC(§ÙÌ. uM5.5� M9.8�m (Lock-

wood & Wing, 1982)"§�²þ1C±ÏǑ 732U (Kholopov et al., 1987)§�´ÏLu� AAVSO L�C 80 �1C�uy�3�
�éw·�Ïm
(Kamohara et al., 2005, 9ã 5.1)"Lockwood & Wing (1982)�ïÄL² VX

Sgr �k�§ÝǑ 2400–3300K (1Æ6þ4��4�)"VX Sgr kép��þ��Ç ∼ 10−4 − 10−5M⊙yr
−1(Pijpers, 1990; Danchi et al., 1994)§l3ð(±�/¤��e�íN�D��"Danchi et al. (1994)���D���S�»�Ǒ ∼ 0.′′06 (∼ 100AU)"ÙL��ÿ(�D��¥®²&��3ér�

OH§H2O§Ú SiOóLË� (Chapman & Cohen, 1986; Greenhill et al., 1995;

Doeleman et al., 1998; Marvel et al., 1998; Murakawa et al., 2003; Kamohara et



1ÊÙ VX Sgr SiO óL�p©EÇ*ÿïÄ 50

al., 2005; Chen et al., 2006; Szymczak et al., 2010; Vlemmings et al., 2011)"�Ï�*ÿL²§OH Ì�óLÚ H2O óL u���Ó���§l¥
(
∼ 3 × 1015 cm ?§ OH 9�óL (1612MHz) K u∼ 2 × 1016 cm � �
(Chapman & Cohen, 1986)"Greenhill et al. (1995)é SiOóL�*ÿw«Ù u²þ�»�Ǒ 4.5× 1014 cm��/«�"

VX Sgr�ålÿ½���3é�Ø(½5 (ë� Chen et al., 2007, L�)§ÏÙ3âÛãþ� �ÒØ(½"Ǒ
Bu�± �(J?1'�§·�3dæ^�ålǑ 1.7 kpc§ù�õê�ÿþ(J�� (Marvel et al., 1998;

Murakawa et al., 2003; Chen et al., 2007)"3ù�ål§1mas/yr�g1éA��ÝǑ 8.1 km/s"
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ã 5.1: VX Sgrl 1991 3�°� 2011 3�°�1C�"ã¥�Þ �éA 2007 VLBA*ÿ��m"êâ5µhttp://www.aavso.org

5.2 ***ÿÿÿÚÚÚêêêâââ???nnn3 2007 5�°§·�é VXSgr� 43GHz (v = 1§J = 1 − 0§·�ªÇ 43.122027GHz)Ú 86GHz (v = 1§J = 2− 1§·�ªÇ 86.243442GHz) SiOóL?1
ëY 10U (15–24F)� VLBA*ÿ"VXSgr´�Ǒ�O*ÿ�§Ù8�´Ǒ
JpÕàX¥%�> SgrA* *ÿ�ÌÝ�O (Lu et al.,
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2011)"8I SgrA* Ú�O VXSgr§NRAO530§PKS1749+096§3C279Ú 3C446±ªÇ=���ª3 22§43§Ú 86GHz�m?1*ÿ"VX Sgr�
Sgr A*�OÓ�*ÿ§�´�3 43GHzÚ 86GHz"é VXSgró§z�{�o�*ÿ
� 20� scan§z� scan�Ǒ 1©¨"*ÿ±�^Úm^� �?1§êâ�P¹3�°Ǒ 16MHz�¥ª (IF)þ"êâ��'3 NRAO�êâ�'¥% (Socorro, New Mexico)?1§��ª��©Ǒ 256�Ï�§�A�Ì©EÇǑ 62.5KHz§éAu 0.44 (43GHz)Ú
0.22 (86GHz) km/s��Ý©EÇ"êâ��'�?n3 AIPSÚ Difmap^�¥?1"�O�L§Ì��)
VLBAæ�ì �U�§�ÏU�§õÊVU�§í{ò´Ú^«ÇU�±9ÌÝ�O"3�ÏU��L§¥§·��é�Ï�ÌÝǑA�
U�"du*ÿØ´±ïÄ VX SgrǑ8�§ÏëYÌvk±Ì���ª?1�'"·�|^�$Ì©EÇ�ëYÌêâ (z� 16MHz�¥ªk 32�Ï�)é VX

Sgr�Ì�êâ?1�ÏU��O"·�±MK1U�Ǒ~3ã 5.2¥'�
�ÏU�� VX Sgr�ÌÓ+"lã¥�±w�§Ǒ,du	í�KǑU��E,�3X��åÏ§��Ï�ǑA®²Ä��U�"
IF 1(RR)

 Channels
100 120 140 160 180 200
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Plot file version 19  created 16-MAR-2011 21:32:57
43G B 256CH.FPOL1.1
Freq = 43.1165 GHz, Bw = 16.000 MH   No calibration applied and no bandpass applied

Lower frame: Real Jy
Total-power spectrum    Antenna: *

MK  10

IF 1(RR)

 Channels
100 120 140 160 180 200

1.24

1.22

1.20

1.18

1.16

1.14

1.12

1.10

1.08

1.06

Plot file version 39  created 16-MAR-2011 21:33:10
43G B 256CH.FPOL1.1
Freq = 43.1165 GHz, Bw = 16.000 MH   No calibration applied but used BP # 1 (BP mode 1)

Lower frame: Real Jy
Total-power spectrum    Antenna: *

MK  10

ã 5.2: �ÏU� (�ã)Ú� (mã)�'�"êâ*ÿ{�´ 2007 5� 16F§ªÇǑ 43GHz"·�^ AIPS·-“SETJY”Ú “CVEL”5Ö���Õ3*ÿL§¥du/¥g=E¤�ØäCz�õÊVª£§=õÊVU�"ã 5.3¥'�
õÊV
1Very Long Baseline Array (VLBA) U�
�)10�U�, ©O´: Mauna Kea (MK), Owens

Valley (OV), Brewster (BR), Kitt Peak (KP), Pie Town (PT), Fort Davis (FD), Los Alamos (LA),

North Liberty (NL), Hancock (HN), St. Croix (SC)
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� -7�Ï�"
IF 1(RR)

 Channels
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Plot file version 41  created 16-MAR-2011 22:19:01
43G B 256CH.FPOL1.1
Freq = 43.1165 GHz, Bw = 16.000 MH   No calibration applied but used BP # 1 (BP mode 1)

Lower frame: Milli Ampl Jy   Top frame: Phas deg
Vector averaged cross-power spectrum    Baseline: KP (03) - LA (04)
Timerange: 00/09:39:51 to 00/09:40:28

KP - LA  3 - 4

IF 1(RR)

 Channels
0 50 100 150 200 250
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Plot file version 1  created 16-MAR-2011 22:19:25
43G B 256CH.CVEL.1
Freq = 43.1165 GHz, Bw = 16.000 MH   No calibration applied and no bandpass applied

Lower frame: Milli Ampl Jy   Top frame: Phas deg
Vector averaged cross-power spectrum    Baseline: KP (03) - LA (04)
Timerange: 00/09:39:51 to 00/09:40:28

KP - LA  3 - 4

ã 5.3: õÊV�ÝU� (�ã)� (mã)�'�"êâ*ÿ{�´ 2007 5� 16 F§ªÇǑ 43GHz"5¿mã¥õÊVU��Ì�Ó+�£Ä (�� -7�Ï�)§d��ÏU�®²A^"� �O©¤ü�Ú½5?1"ÄkÏǑÌ��Ë��©Ù3éÄ�ªãS§ÏLg�éJ�í{ò´§ÏÏLéëYÌ�^«[Ü�)í{ò´§,�2A^�Ì�þ"Ùg§é��ë�Ï�?1^«[Ü§�)í{^«Ç"3^«[Ü�)í{^«ÇL§¥§·�À^���Ú�ë�Ï�(�ã�Ǒ�.§Ø´À^:�.§±�Øë�Ï��(�� KǑ"^«[Ü±�§Ì��� ÚÌÝÑu)
²w�Cz (ã 5.4)"éuÌÝ�O§·��^Ì�g�'Ì“IO��”��{ (Reid, 1995)"T�{�ÄkÀJ*ÿ�,� scan§l����IO�oõÇÌ�Ǒ��"ù�oõÇÌAT´“p�þ”�§ǑÒ´�l VLBI 
¥��p(¯Ý�U�3'�Ün�:� �*ÿ�¼�"ã 5.5�«
��ù��oõÇÌ��¿IÑ
 AIPS·- “ACFIT”¤��½�Ä�ÚÌ[Ü��"ÏLÿþ��XÚ§ÝÚO�§Ò�±rTIOÌ�O�±6þ�Ý (
dÄ)Ǒü §ù�ëYÌ�ÌÝ�O´���"ÏLé'Ù§U�§Ù§�m�oõÇÌ§·�Ò�±¼���U��éO��Cz§l�±r¤k��Ý�ÌÝ�O�±6þ�ÝǑü "T�{®3Ì� VLBI*ÿ¥2�A^§Ù`:´�±¼�ép��éÌÝ�O°Ý"ýé�ÌÝ�O°ÝK�ûuIOÌ��6þ½I"ÏL�)��Õ��ÂÅ§ÝÚUº�Øß²Ý§·�U�
�íØß²
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IF 1(RR)

 Channels
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Plot file version 5  created 17-MAR-2011 22:32:58
43G B 256CH.CVEL.1
Freq = 43.1165 GHz, Bw = 16.000 MH   Calibrated with CL # 3 but no bandpass applied

Lower frame: Milli Ampl Jy   Top frame: Phas deg
Vector averaged cross-power spectrum    Baseline: KP (03) - NL (05)
Timerange: 00/09:39:50 to 00/09:40:50

KP - NL  3 - 5
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Plot file version 6  created 17-MAR-2011 22:33:12
43G B 256CH.CVEL.1
Freq = 43.1165 GHz, Bw = 16.000 MH   Calibrated with CL # 4 but no bandpass applied

Lower frame: Milli Ampl Jy   Top frame: Phas deg
Vector averaged cross-power spectrum    Baseline: KP (03) - NL (05)
Timerange: 00/09:39:50 to 00/09:40:50

KP - NL  3 - 5

ã 5.4: ^«[Ü (�ã)� (mã)�'�"êâ*ÿ{�´ 2007 5� 16F§ªÇǑ 43GHz"

IF 1(LL)
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Plot file version 4  created 17-MAR-2011 15:40:29
43G B 256CH.CVEL.1
Freq = 43.1165 GHz, Bw = 16.000 MH   No calibration applied and no bandpass applied

Lower frame: Real Jy
Total-power spectrum    Antenna: MK (10)
Timerange: 00/11:50:20 to 00/11:51:09

MK  10

baseline fitting spectral fitting

ã 5.5: 3ÌÝ�O��Ǒ“��”� MK U��oõÇÌ"êâ*ÿ{�´
2007 5� 16F§ªÇǑ 43GHz"Xã¥¤«§Ì[ÜÏ���: 125–155§Ä�[ÜÏ���: 60–100"Ý�KǑ"ã 5.6¥'�
ÌÝ�O��ÌÝ�Cz§d�ÌÝ®²�O�±
dÄǑü "3 86GHz§dug�'Ì�þØ
�§·�vU^þã�{O(/?1ÌÝ�O§ÏE,^���Õÿþ�XÚ§ÝÚk��O�5�OÌÝ§Ó�Ǒ�Ä
�íØß²Ý�KǑ"
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IF 1(RR)

 Channels
0 50 100 150 200 250

20

18

16

14

12

10

8

6

4

2

0

200

100

0

-100

-200

Plot file version 6  created 17-MAR-2011 22:33:12
43G B 256CH.CVEL.1
Freq = 43.1165 GHz, Bw = 16.000 MH   Calibrated with CL # 4 but no bandpass applied

Lower frame: Milli Ampl Jy   Top frame: Phas deg
Vector averaged cross-power spectrum    Baseline: KP (03) - NL (05)
Timerange: 00/09:39:50 to 00/09:40:50

KP - NL  3 - 5

IF 1(RR)
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Plot file version 7  created 17-MAR-2011 22:33:17
43G B 256CH.CVEL.1
Freq = 43.1165 GHz, Bw = 16.000 MH   Calibrated with CL # 5 but no bandpass applied

Lower frame: Ampl Jy   Top frame: Phas deg
Vector averaged cross-power spectrum    Baseline: KP (03) - NL (05)
Timerange: 00/09:39:50 to 00/09:40:50

KP - NL  3 - 5

ã 5.6: ÌÝ�O (�ã)� (mã)�'�"mã¥�ÌÝ®²±
dÄǑü "êâ*ÿ{�´ 2007 5� 16F§ªÇǑ 43GHz"Ì�g�O��´Äkéë�Ï�¤ãg�O§,�^¤���� ÚÌÝ��O&E5�OÙ§�Ï�"n���¹e§ATÀ^äk{ü(��Ï��Ǒë�Ï�"·�À^ Difmap^�5?1ë�Ï�¤ãg�O§ÏǑ§3ë�Ï�¤ã�L§¥¬gÄr�O&EA^�Ù§�Ï�"ã 5.7¥�«
 43Ú 86GHz LA-PTÄ�þ²þ�p�'Ì"ã 5.8´ 43GHzþ��ë�Ï� (1 149�Ï�§�Ý 0.31 km/s) 'zã�~f"

ã 5.7: 43 (�ã)Ú 86GHz (mã) LA-PTÄ��p�'Ì"�e5�±ég�Oêâ?1¤kÏ��¤ã"ã 5.9�Ñ
���Ý(�ã�Ǒ~f"·�3ã 5.10¥�Ñ
 43GHzþ¤k{��õÏ�ã§¿Ó�3N¹ B¥o(
¤k 43GHz 10�{��o6þã"
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ã 5.8: VX Sgr 43GHz SiOë�Ï� (1 149Ï�§�Ý 0.31 km/s)'zã"ã¥�Ý¸�Ǒ 36.1 Jy/beam§��Ý�Ǒ 0.2 × (1, 2, 4, ..., 64)"ý�Ååëê
(�¶§á¶��4��° (FWHM)Ú�¶� �Æ)Ǒ θmaj = 0.86mas, θmin =

0.19mas§PA=−18.1◦"êâ*ÿ{�´ 2007 5� 16F"
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ã 5.9: 43GHz SiOóL��Ý(�ã"¥%¢%�I£
¥%ð(1¥����§�»Ǒ 4.4mas (Monnier et al., 2004; Chiavassa et al., 2010)"êâ*ÿ{�´ 2007 5� 24F"
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5.10 (1): 2007 May 15ã 5.10: VX Sgr 43GHz SiOõÏ�'zã§�Ý��ºX 15.1– -5.8 km/s"
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5.10 (2): 2007 May 16ã 5.10: -continued.
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5.10 (3): 2007 May 17ã 5.10: -continued.



1ÊÙ VX Sgr SiO óL�p©EÇ*ÿïÄ 60

5.10 (4): 2007 May 18ã 5.10: -continued.
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5.10 (5): 2007 May 19ã 5.10: -continued.
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5.10 (6): 2007 May 20ã 5.10: -continued.
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5.10 (7): 2007 May 21ã 5.10: -continued.
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5.10 (8): 2007 May 22ã 5.10: -continued.
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5.10 (9): 2007 May 23ã 5.10: -continued.
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5.10 (10): 2007 May 24ã 5.10: -continued.
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5.3 (((JJJ���???ØØØ
5.3.1 óóóLLL///���Ǒ
?�Ú¼�óLË��ëê§·��e52éõÏ�ã� (image

cube)?1©Û"Äk�^ AIPS SAD·-éóLË�?1 2�pd[Ü"3[ÜL§¥§·��âz�Ì (�Ý)Ï��ã���þ©Oé[Ü?1��"·�À�[Ü¤°�6þ�Ýe�Ǒã¥ lË�«� 5� σrms Ú�$K���ýé��ö¥����"ù
���ÝÏ�¥[Ü��mÕá¤°Ï~¡Ǒ “spot”§ã 5.11 (þ)'�
MKüU�oõÇÌ� VLBI*ÿ¥¤k[Ü�
spot6þU\�p�'õÇÌ"ã 5.11 (e)´�A� VLBIp�'6þ�MKU�oõÇÌ3��ÝÏ��'�"3·�*ÿ�{�§²þó�� 50%�óL6þ�©)K"

“spot”�mþÚ�Ýþäk¤ì5§�¤ “feature”"ù
 “feature”�±^5£ãóLË��Ôn5�§�� “spot” �´��Õá� “feature” ¤°3,�ÝÏ�S�©þ§¿ØUé�/£ãíNì¬�Ôn5�§Ï·�I�rÕá� “feature” y�Ñ5"·�rÑy3ü�±9ü�±þëY�ÝÏ�¿�Æål�u 0.4mas (∼Åå�AÛ²þ�)� spot�yǑ��
“feature”"“feature”� �9�Ýd� “spot”6þ�Ý�Ǒ��²þ�û½"·�r “feature”¥ “spot”6þ�Ý�4���� “feature”�6þ�Ý"ÏLù�§S�y� 10�{� 43GHz SiOóL “feature”�ëêo(3L C.1¥"ã 5.12¥�«
ù
óL “feature”��m!�Ý©Ù"ã¥z�:��Ú�LóL “feature” ��Ý§Ù�� (�») �'u6þ�Ý�éê"óL
“feature”� �Ø��uã¥:���"ÏL'�óL “feature” ã (ã 5.12) �orÝã (ã B.1) �±wÑóL
“feature”�©ÙO(/�N
óLË��(�"�dÓ�§3·�¤*ÿ�{�§óLË��3²w�Øé¡§��/8¥3À�ÚÜH��§3Ü���vk&ÿ�Ë�"Chen et al. (2006)�*ÿw«3 1999�þ6�Ì�8¥3À���§3 1992 (Greenhill et al., 1995)Ú 1994 (Doeleman et al.,

1998)Ë�Ì�8¥3ÜH��"ùL²�þ6�½öð(±��í�3²w�Øé¡5§¿�w«Ñ�C�AÆ§ù«�C��Ï8�Ø�Ù§�U�ð(1Æ� k'"óL��Ý(��±^5«l CSE�$ÄÆ±9«©����N$Ä��þ6��	6$Ä"ã 5.12vkw«Ñë0�!V«���
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5.11 (a)

5.11 (b)ã 5.11: (a) MKU�oõÇÌ (¢�)� VLBIo�'6þ (:ë�)�'�"
(b) VLBIp�'6þ� MKU�oõÇÌ3��ÝÏ��'�"êâ*ÿ{�´ 2007 5� 15F"
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ÛÜ«�'X���ÜH��
(ã 5.9)�3X (��÷X»�)�ÝFÝ"Doeleman et al. (1998) 86GHz�*ÿL²3 1994 CSE�H>�3XÀÜ����ÝFÝ"ù���ÝFÝ�Udð(^=?E¤óLË��^=¤Úå½ö�ð(�í¥�©fíN�XÚ5$Äk'"5¿�óLË��Nþ¥���/�©Ù§·�ÏéóL “feature”�©Ù?1
�[Ü"ã 5.12¥���w«
[Ü�(J"ÏL[Ü��%§·�½Â
��é¤kóLË���Ó¥%§¿ddO�óL “feature”��%�²þål9ÙIO�"óL feature��%ål�IO��N
Ù©Ùé�.©Ù� l§3©ÙǑ��b½^�e§K�N
óL��(��þÝ"L
5.1o(
é 10�{��[Ü(J±9¤k{��²þ�"²þó§43GHzóLË��¥%�ålǑ 13.3mas (22.6 AU)§þÝǑ 2.2mas (3.7AU)§Ï�3�D���S�» (∼ 0.′′06§∼ 100AU)S (Danchi et al., 1994)"æ^¥%ð(1¥���» (R∗) 4.4mas (ã 5.12¥7ÉÚ¢%�, Monnier et al., 2004;

Chiavassa et al., 2010)§��óL�©Ùål¥%ð(Ǒ 3.0R∗§3d·�b½�>óLË�Úù	Ë�äk�Ó�¥%"·����ù�(J��.(¥ SiOóLå¥%ð(�ål RSiO

R∗

∼ 1.5–3.0

(Kemball, 2007)��§Ǒ� Chen et al. (2006) 1999ÿ�� 12.5mas�(J��"Greenhill et al. (1995)�*ÿKL²3 1992 SiOóLË�l¥%ð(��»Ǒ 17.5mas"Chen et al. (2006)ÏL VLBA*ÿïÄ
 VX Sgr SiO

(v = 1, J = 1− 0)óL�$ÄÆ§uy SiO���3 4.1 km/s (ål 1.7 kpc)�SáÂ "Gonidakis et al. (2010)é TX Cam SiOóL�iÿL² SiO���3X�N�)äÚÂ $Ä§�ð(1Æ� k'§ù½N�±)º VXSgr

SiO���»�Cz"
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5.12 (a) 5.12 (b)ã 5.12: 43GHz SiOóL “feature”��m!�Ý©Ù"z�êâ:��Ú�LóL “feature”��Ý§Ù���'u6þ�Ý�éê"óL “feature”� �Ø��uêâ:���"ã¥���´éóL�/©Ù�[Ü§7ÉÚ¢%��L
¥%ð(1¥����§�»Ǒ 4.4mas (Monnier et al., 2004; Chiavassa

et al., 2010)"
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5.12 (c) 5.12 (d)

5.12 (e) 5.12 (f)ã 5.12: -continued.
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5.12 (g) 5.12 (h)

5.12 (i) 5.12 (j)ã 5.12: -continued.



1ÊÙ VX Sgr SiO óL�p©EÇ*ÿïÄ 73L 5.1: 43GHz SiOóL�m©Ù�[Ü(Jo("1��Ǒ*ÿ{�§1�!n�Ǒ[Ü��% �§1o�ǑóL feature��%�²þål9IO�§1Ê�Ǒ�{�[Ü� “feature”oê"���1Ǒ 10�{��²þ�"
Epoch ∆Ra ∆Del Distance Features

[mas] [mas] [mas] #

2007/05/15 13.7 1.5 13.2± 3.7 71

2007/05/16 13.7 1.4 13.2± 1.1 79

2007/05/17 13.6 1.5 13.3± 1.5 94

2007/05/18 13.9 1.5 13.3± 2.9 83

2007/05/19 13.6 1.5 13.3± 1.8 86

2007/05/20 13.5 1.5 13.4± 1.6 93

2007/05/21 13.2 1.5 13.5± 1.5 98

2007/05/22 13.7 1.6 13.4± 2.0 73

2007/05/23 13.8 1.6 13.3± 4.2 86

2007/05/24 13.5 1.5 13.4± 1.5 89²þ� 13.6 1.5 13.3± 2.2a 85

a�{�IO��²þ
5.3.2 43ÚÚÚ 86GHz SiOóóóLLL'''���
VX Sgr 86GHz� SiOóLË�3(�þLyÑ� 43GHzaq�/� (ã

5.13)§�Ë��é�f§Ü©�Ï�U´du3 86GHz�p�©EÇ§õêóLØ
��"3 LA-PTÄ�þ (ã 5.7)§43GHz�[&ÿ��¸�6þ��Ǒ 86GHz�[� 2�§�Ù§�.(¥ùü�ªÇ�rÝ'�� (;.�2–3�, Phillips et al., 2003)"lã 5.13�±wÑ§�Ü©«�Ñy
ü��[§éõ«�K�k 43GHz�óL"Phillips et al. (2003)3 R Cas¥*ÿ�aq�y�"�âË�Ä$�.§éu��°�� SiO�Î�ÝÚ´Ý§J = 2− 1�
J = 1− 0ATäk���rÝ§-EÄ$Kýóé3�½�Î�Ý^�e§
J = 2− 1ru J = 1− 0�Ë�"Phillips et al. (2003)âd�Ǒ-E-u��^Ø��Ñ"
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ã 5.13: 43Ú 86GHz�orÝã"43GHzã�ëêë�LB.1"86GHzã¥¸�Ǒ 64.9 Jy/beam§��Ý�Ǒ 3.0× (1, 2, 4, ..., 128)"ý�Ååëê (�¶§á¶��4��° (FWHM)Ú�¶� �Æ)Ǒ θmaj = 0.41mas, θmin = 0.21mas§
PA=−6.2◦"�Ý��Ǒ 15.1– -5.8 km/s (43GHz) Ú -0.6 – -3.2 km/s (86GHz)"ã¥7ÉÚ¢%��L
¥%ð(1¥����§�»Ǒ 4.4mas (Monnier et

al., 2004; Chiavassa et al., 2010)"êâ*ÿ{�´ 2007 5� 24F"ïÄØÓ�[��é�m©Ù3uXÛrü�ØÓªÇ�Ë��(/éAå5"du3� g�O�L§¥�ýé �&E¿�§Ï���'�



1ÊÙ VX Sgr SiO óL�p©EÇ*ÿïÄ 75  é(J"'�n��*ÿ�{k� ë� (phase referencing)§�ÏnÜ
(phase tracking) (Yi et al., 2005)±9ªÇ–� D4 (frequency-phase transfer

Rioja et al., 2008)�"ù
Eâ83'�ïÄ SiO J = 2− 1� J = 1 − 0�Ë��ÑØU�´¢y"Î�Å� ë�Eâ3Ø��ò5AT�±'�ØÓÎ�ÅóLË��©Ù (Broderick et al., 2011)"3g�O��¹e§± �ïÄL²ü�ªÇ�'��±/ÏuØÓ�[Ë��ã%!¤°½öË�(���. (Desmurs et al., 2000; Phillips et al., 2003; Doeleman et al., 2004)"5¿�ü�ªÇ�Ë�Ñ¥yÑ��aq��/©Ù§·�3ã 5.13¥rü�ã� (0,0) �éA3�å"lã¥�±uyü�ªÇóL��/©Ù��»´���"�+Xd§86GHz &ÿ�Ë�ØU��3 43GHz�Ë�¥é�éA"éu�Ó�Ä�ØÓ=Ä���[§yk�Ä$�.§�Ø´Ë�Ä$
(Bujarrabal, 1994a,b)�´-EÄ$ (Humphreys et al., 2002) þýó§��)�^�aq§Ï·�ýÏ§�?3����Ó �"Soria-Ruiz et al. (2004)'�
 43GHz (v = 1, 2, J = 1 − 0)Ú 86GHz (v = 1, 2, J = 2− 1) SiO óL�é�m©Ù"��uy3�
�¹eyk��.§Ø+´Ë��´-EÄ$ÑØU)º*ÿ(J"'X IRC+10011� v = 1, J = 1 − 0Ú J = 2 − 1 SiOÌ�kØÓ��m©ÙÚË�«���§ J = 2 − 1�Ë� u����	�«�"���ÄØÓÌ��U5)º*ÿÚnØ�©Ü"Doeleman et al.

(2004)é��þð(/¤« ORION BN/KL�*ÿL²v = 1, J = 2 − 1�Ë�l¥%�ð(' v = 1, J = 1− 0�§é8�Ä$�.JÑ℄Ô"aq/§
Soria-Ruiz et al. (2007)é R Leo�*ÿǑuy SiO v = 1, J = 2− 1Ë�©Ù���'v = 1, J = 1− 0��l¥%ð("

5.4 ���(((�Ù�Ñ
 10 �{�þéù�ã( VX Sgr CSE ¥ SiO óL 43GHz

(v = 1, J = 1 − 0) Ú 86GHz (J = 1 − 2)�p©EÇïÄ��
�Ú(J"ü�ªÇ�óLã�þw«§��3²w�Øé¡5§L²�þ6�´��É5�"ÏL���*ÿ'�§uyóLË�«�u)
²w�Cz§d
1992/19948¥3ÜH��Ú 1999Ì�8¥3À���§3·��*ÿ{�§Kü���Ñ�3²w�Ë�"��k��y�´3Ü���§ùAg*



1ÊÙ VX Sgr SiO óL�p©EÇ*ÿïÄ 76ÿ�?Û��{�þÑvk&ÿ�Ë�"3·�¤*ÿ�{�§VX Sgr¥ SiOóL�Ë�¥yÑ�/�©Ù§ u 3�ð(�»? (22.6AU)§ÙþÝ�Ǒ
3.7AU"3UºÝþ§·�vkuyù
©Ùu)²w�Cz"'�ü�óL�[�©ÙL²§�?3l¥%ð(�Ó�ål§�ü��[�Ë�¿ØÜ"



111888ÙÙÙ ooo(((������"""�X VLBIEâ�Øäu�§p©EÇ� VLBI*ÿïÄ3UNÔn¥�A^®²C��5��§¤ǑïÄ���>�(�!^|!Ôn�¸9§��CzA5�k�óä"1nÙo(
Î�Å VLBI*ÿïÄ�`³!u��L§±9yG§�"
Î�Å VLBI�u�ÚA^µ"31oÚ1ÊÙ§·�©O�Ñ
éëYÌ (PKS1749+096) ÚÌ� (VXSgr) ?1�õªÇõ�{�*ÿïÄ�(J"·�ïÄ
 PKS1749+096¥�6�/�!Ì!Ø«�^|9�6¤°�$ÄÆ§©Û
�6¤°6þCz��Ï"|^
VLBA§·�éù�ã( VX Sgr¥ü^ SiOÌ� (v = 1, J = 1 − 0Ú v=1,

J = 2− 1)?1
U�mºÝþ�*ÿïÄ¿�Ñ
�Ú�(J"38��ó�¥§·�¬?�Ú/©Ûêâ¿�¤�{�ó�§±Ï���õ�(Ø"·�5¿��+8 SiOóL3 7Î� (v = 1, 2; J = 1− 0)®kéõó�§3 3Î�� VLBI*ÿïÄE,'�k�"�XÎ�Å VLBI*ÿEâ�Øä�õ§Î�!æÎ�ÅãÌ��*ÿ�ïÄòF�¤ǑU©Æ�ïÄ�K"�5 VLBI Eâ�u�ò¬´��J��p©EÇ (�m9�Ý)!�p(¯Ý�L§"l�m©EÇ�ÆÝó§82ǑA^�Äu/¡�f�Å VLBI �±lü��¡��Jp§=O\Ä���Ý (�m VLBI) ÚJp*ÿ�ªÇ (Î�Å VLBI)"Î�Å VLBIäkA½�`³§Ø
Jø�p�©E�+�	§��±&ÿ��6�SÜ«�!~��lfN�KǑ"Ó�ùǑǑp©EÇïÄ�õ�Ì��[Jø
�U§~X§�.( CES¥ 3«ØÓ� SiO =Ä�[ (v = 1; J = 3 − 2 (129GHz)§J = 2 − 1 (86GHz)§Ú
J = 1− 0 (43GHz)��Ǒ�)uÓ��m«� (McIntosh & Predmore, 1993)§|^Î�Å VLBIÒ�±é§�?1p©EÇ�¤ãïÄ§l�±��/n)óLË�)�^�9Ä$Å�"�,éÌ�*ÿ,�A½��[ó§ªÇ´�½�§ù��U�O\Ä��Ý5Jp©EÇ"�X 3Î� VLBI�±?1~5�*ÿ¿��±À."�º (Event Horizon Telescope, EHT)�u�A^§���~-<�¯�ïÄ+�®²ÅÚ�·��m"



NNN¹¹¹ A PKS1749+096 ���'''zzzããã999���...[[[ÜÜÜ(((JJJL A.1: ã A.1¤«� PKS1749+096'zã�ëê"L¥���gǑS�Ò§*ÿªÇ§*ÿ{�§ã¥�Ý¸�§ý�Ååëê (�¶!á¶��4��° (FWHM)9�¶� �Æ)§¤ãD(Y² (3× σ)Ú��Ý�Y² (¸��z©')

Restoring Beam

ID ν Epoch Speak Major Minor P.A. 3× σ Contours

GHz Jy/beam mas mas deg mJy/beam

(1) (2) (3) (4) (5) (6) (7) (8) (9)

1 8 1999.348 3.90 2.38 1.06 -14.6 1.7 -0.05, 0.05, 0.1, ..., 51.2

2 8 2001.701 2.83 2.20 1.08 0.0 1.3 0.05, 0.1, 0.2, ..., 51.2

3 15 1995.575 5.48 1.10 0.50 11.4 3.5 -0.075, 0.075, 0.15, ..., 76.8

4 15 1996.052 2.62 1.10 0.47 3.2 1.9 -0.075, 0.075, 0.15, ..., 76.8

5 15 1996.224 0.94 1.08 0.47 -3.2 1.1 -0.15, 0.15, 0.3, ..., 76.8

6 15 1996.404 0.74 1.20 0.53 4.3 1.4 -0.15, 0.15, 0.3, ..., 76.8

7 15 1996.571 0.78 1.15 0.47 -1.9 1.0 -0.15, 0.15, 0.3, ..., 76.8

8 15 1996.740 0.84 1.18 0.48 -8.5 1.2 -0.15, 0.15, 0.3, ..., 76.8

9 15 1996.822 1.01 0.93 0.44 -1.6 1.2 -0.1, 0.1, 0.2, ..., 51.2

10 15 1996.932 1.82 1.29 0.44 -3.6 1.4 -0.075, 0.075, 0.15, ..., 76.8

11 15 1997.110 2.85 1.06 0.52 -0.8 1.5 -0.05, 0.05, 0.10, ..., 51.2

12 15 1997.658 3.01 1.04 0.51 3.1 2.2 -0.075, 0.075, 0.15, ..., 76.8

13 15 1998.849 4.70 1.21 0.53 -4.3 11.2 -0.25, 0.25, 0.5, ..., 64

14 15 1999.348 3.85 1.40 0.59 -15.7 1.5 -0.05, 0.05, 0.1, ..., 51.2

15 15 1999.562 3.59 1.67 0.54 -17.8 1.9 -0.05, 0.05, 0.1, ..., 51.2

16 15 1999.792 3.20 1.34 0.52 -6.5 4.3 0.15, 0.3, 0.6, ..., 76.8

17 15 1999.978 2.51 1.15 0.50 -9.4 2.9 -0.1, 0.1, 0.2, ..., 51.2

18 15 1999.989 2.34 1.16 0.56 -8.4 1.7 -0.075, 0.075, 0.15, ..., 76.8

19 15 2000.347 2.57 1.19 0.50 -4.9 1.5 0.075, 0.15, 0.3, ..., 76.8

20 15 2000.577 3.34 1.15 0.48 -4.1 1.8 -0.05, 0.05, 0.1, ..., 51.2

21 15 2000.691 3.20 1.17 0.46 -3.7 1.6 -0.05, 0.05, 0.1, ..., 51.2

22 15 2000.740 3.14 1.19 0.51 -3.0 1.6 -0.05, 0.05, 0.1, ..., 51.2

23 15 2001.060 4.15 1.21 0.53 -10.0 2.0 -0.05, 0.05, 0.1, ..., 51.2

24 15 2001.340 3.62 1.09 0.62 -7.8 1.6 0.05, 0.10, 0.20, ..., 51.2

25 15 2001.468 2.57 1.15 0.47 -3.0 1.6 -0.075, 0.075, 0.15, ..., 76.8

26 15 2001.496 2.71 1.18 0.48 -6.1 1.5 -0.05, 0.05, 0.1, ..., 51.2



N¹ A PKS1749+096�'zã9�.[Ü(J 79L A.1 – continued

Restoring Beam

ID ν Epoch Speak Major Minor P.A. 3× σ Contours

GHz Jy/beam mas mas deg mJy/beam

(1) (2) (3) (4) (5) (6) (7) (8) (9)

27 15 2001.597 2.37 1.21 0.52 -14.1 1.7 0.1, 0.2, 0.4, ..., 51.2

28 15 2001.701 3.60 1.22 0.59 0.1 2.0 -0.05, 0.05, 0.1, ..., 51.2

29 15 2001.805 4.67 1.09 0.62 -7.2 1.6 -0.04, 0.04, 0.08, ..., 81.9

30 15 2001.838 5.68 1.21 0.54 -2.3 2.1 -0.04, 0.04, 0.08, ..., 81.9

31 15 2002.019 4.96 1.22 0.54 -3.1 2.9 -0.075, 0.075, 0.15, ..., 76.8

32 15 2002.381 3.13 1.20 0.50 -5.6 2.0 -0.075, 0.075, 0.15, ..., 76.8

33 15 2002.416 3.10 1.19 0.55 -8.3 1.0 -0.03, 0.03, 0.06, ..., 61.4

34 15 2002.510 2.43 1.10 0.59 -8.3 1.5 -0.075, 0.075, 0.15, ..., 76.8

35 15 2002.600 2.79 1.12 0.50 -3.9 1.4 -0.05, 0.05, 0.1, ..., 51.2

36 15 2002.973 3.71 1.33 0.57 -12.1 2.0 0.075, 0.15, 0.3, ..., 76.8

37 15 2003.099 3.54 1.12 0.52 -3.0 1.2 0.05, 0.1, 0.2, ..., 51.2

38 15 2003.737 4.81 1.14 0.55 -3.8 1.8 0.05, 0.1, 0.2, ..., 51.2

39 15 2003.822 5.95 1.27 0.51 -10.4 2.0 -0.035, 0.035, 0.07, ...,71.7

40 15 2004.224 4.77 1.12 0.50 -3.7 1.6 -0.04, 0.04, 0.08, ..., 81.9

41 15 2004.391 6.26 1.11 0.54 -3.1 3.7 -0.075, 0.075, 0.15, ..., 76.8

42 15 2004.448 5.76 1.10 0.53 -6.6 2.1 -0.04, 0.04, 0.08, ..., 81.9

43 15 2004.691 3.75 1.11 0.51 -5.9 2.5 -0.075, 0.075, 0.15, ..., 76.8

44 15 2005.422 2.44 1.14 0.52 -1.7 1.0 0.05, 0.1, 0.2, ..., 51.2

45 15 2005.534 2.76 1.24 0.49 -10.7 2.2 -0.075, 0.075, 0.15, ..., 76.8

46 15 2005.668 2.71 1.35 0.50 -15.0 2.1 -0.075, 0.075, 0.15, ..., 76.8

47 15 2005.710 2.26 1.15 0.55 -5.1 1.0 -0.05, 0.05, 0.1, ..., 51.2

48 22 1999.348 3.37 0.99 0.40 -15.4 2.0 0.075, 0.15, 0.3, ..., 76.8

49 22 2001.701 3.70 0.76 0.38 -2.2 3.1 -0.075, 0.075, 0.15, ..., 76.8

50 22 2001.937 4.71 0.81 0.38 -6.9 2.8 -0.05, 0.05, 0.1, ..., 51.2

51 22 2002.101 4.07 0.79 0.38 -7.6 3.8 -0.1, 0.1, 0.2, ..., 51.2

52 22 2002.449 2.35 0.76 0.26 -9.6 3.3 -0.15, 0.15, 0.3, ..., 76.8

53 22 2002.658 3.29 0.85 0.35 -8.7 6.6 -0.2, 0.2, 0.4, ..., 51.2

54 22 2002.836 3.85 0.77 0.36 -8.9 2.4 0.075, 0.15, 0.3, ..., 76.8

55 22 2003.008 3.79 0.94 0.37 -8.2 2.5 -0.075, 0.075, 0.15, ..., 76.8

56 22 2003.216 2.92 1.23 0.22 -10.5 3.7 -0.1, 0.1, 0.2, ..., 51.2

57 22 2003.479 2.79 0.78 0.23 -9.7 2.9 -0.1, 0.1, 0.2, ..., 51.2

58 22 2004.153 3.35 0.83 0.26 -10.4 2.1 0.075, 0.15, 0.3, ..., 76.8

59 22 2004.328 5.51 0.84 0.28 -10.1 3.8 -0.075, 0.075, 0.15, ..., 76.8

60 22 2004.505 4.69 0.80 0.25 -10.7 4.5 -0.1, 0.1, 0.2, ..., 51.2

61 22 2004.683 5.09 0.78 0.25 -9.7 4.6 -0.1, 0.1, 0.2, ..., 51.2

62 22 2004.874 2.75 0.74 0.26 -11.2 3.8 -0.15, 0.15, 0.3, ..., 76.8

63 22 2005.093 3.67 0.85 0.28 -7.6 2.9 -0.1, 0.1, 0.2, ..., 51.2



N¹ A PKS1749+096�'zã9�.[Ü(J 80L A.1 – continued

Restoring Beam

ID ν Epoch Speak Major Minor P.A. 3× σ Contours

GHz Jy/beam mas mas deg mJy/beam

(1) (2) (3) (4) (5) (6) (7) (8) (9)

64 43 1999.348 2.50 0.63 0.20 -18.4 2.4 -0.1, 0.1, 0.2,..., 51.2

65 43 2001.701 3.69 0.44 0.22 0.8 3.8 -0.15, 0.15, 0.3, ..., 76.8

66 86 1997.288 1.17 0.58 0.06 -4.2 34.4 -3, 3, 6, ..., 96



N¹ A PKS1749+096�'zã9�.[Ü(J 81

A.1 (1): 8GHz, 1999.348 A.1 (2): 8GHz, 2001.701 A.1 (3): 15GHz, 1995.575

A.1 (4): 15GHz, 1996.052 A.1 (5): 15GHz, 1996.224 A.1 (6): 15GHz, 1996.404

A.1 (7): 15GHz, 1996.571 A.1 (8): 15GHz, 1996.740 A.1 (9): 15GHz, 1996.822

A.1 (10): 15GHz, 1996.932 A.1 (11): 15GHz, 1997.110 A.1 (12): 15GHz, 1997.658ã A.1: PKS 1749+096�'zã.



N¹ A PKS1749+096�'zã9�.[Ü(J 82

A.1 (13): 15GHz, 1998.849 A.1 (14): 15GHz, 1999.348 A.1 (15): 15GHz, 1999.562

A.1 (16): 15GHz, 1999.792 A.1 (17): 15GHz, 1999.978 A.1 (18): 15GHz, 1999.989

A.1 (19): 15GHz, 2000.347 A.1 (20): 15GHz, 2000.577 A.1 (21): 15GHz, 2000.691

A.1 (22): 15GHz, 2000.740 A.1 (23): 15GHz, 2001.060 A.1 (24): 15GHz, 2001.340ã A.1: -continued.



N¹ A PKS1749+096�'zã9�.[Ü(J 83

A.1 (25): 15GHz, 2001.468 A.1 (26): 15GHz, 2001.496 A.1 (27): 15GHz, 2001.597

A.1 (28): 15GHz, 2001.701 A.1 (29): 15GHz, 2001.805 A.1 (30): 15GHz, 2001.838

A.1 (31): 15GHz, 2002.019 A.1 (32): 15GHz, 2002.381 A.1 (33): 15GHz, 2002.416

A.1 (34): 15GHz, 2002.510 A.1 (35): 15GHz, 2002.600 A.1 (36): 15GHz, 2002.973ã A.1: -continued.



N¹ A PKS1749+096�'zã9�.[Ü(J 84

A.1 (37): 15GHz, 2003.099 A.1 (38): 15GHz, 2003.737 A.1 (39): 15GHz, 2003.822

A.1 (40): 15GHz, 2004.224 A.1 (41): 15GHz, 2004.391 A.1 (42): 15GHz, 2004.448

A.1 (43): 15GHz, 2004.691 A.1 (44): 15GHz, 2005.422 A.1 (45): 15GHz, 2005.534

A.1 (46): 15GHz, 2005.668 A.1 (47): 15GHz, 2005.710 A.1 (48): 22GHz, 1999.348ã A.1: -continued.



N¹ A PKS1749+096�'zã9�.[Ü(J 85

A.1 (49): 22GHz, 2001.701 A.1 (50): 22GHz, 2001.937 A.1 (51): 22GHz, 2002.101

A.1 (52): 22GHz, 2002.449 A.1 (53): 22GHz, 2002.658 A.1 (54): 22GHz, 2002.836

A.1 (55): 22GHz, 2003.008 A.1 (56): 22GHz, 2003.216 A.1 (57): 22GHz, 2003.479

A.1 (58): 22GHz, 2004.153 A.1 (59): 22GHz, 2004.328 A.1 (60): 22GHz, 2004.505ã A.1: -continued.



N¹ A PKS1749+096�'zã9�.[Ü(J 86

A.1 (61): 22GHz, 2004.638 A.1 (62): 22GHz, 2004.874 A.1 (63): 22GHz, 2005.093

A.1 (64): 43GHz, 1999.348 A.1 (65): 43GHz, 2001.701

D

C5

A.1 (66): 86GHz, 1997.288ã A.1: -continued.



N¹ A PKS1749+096�'zã9�.[Ü(J 87L A.2: PKS1749+096��.[Ü(J.

Epoch Id. Flux Core Separation P.A. Size

[mJy] [mas] [degree] [mas]

(I) ν = 8GHz

1999.348 D 2112.2±108.0 0.00±0.00 0.0±0.0 0.05±0.01

C6 1775.1± 92.0 0.23±0.10 -31.2±3.7 0.03±0.01

C5 120.0± 15.2 1.39±0.10 38.5±4.1 1.02±0.10

C1+C2 26.2± 7.6 5.20±0.41 29.9±4.5 3.08±0.82

2001.701 D 2404.2±122.1 0.00±0.00 0.0±0.0 0.04±0.01

C7+C6 488.8± 26.2 0.55±0.10 -1.1±10.3 0.30±0.01

C5 66.2± 11.9 2.17±0.12 37.0±3.2 1.55±0.23

C1+C2 10.7± 4.4 8.23±0.81 30.8±5.7 4.15±1.63

(II) ν = 15GHz

1995.575 D 3981.4±212.4 0.00±0.00 0.0±0.0 0.04±0.01

C4 1552.9± 95.2 0.12±0.05 34.9±16.2 0.07±0.01

C3 68.4± 11.1 0.81±0.05 28.9±3.5 0.28±0.03

C2 9.1± 1.9 2.46±0.05 21.8±1.2 0.26±0.04

C1 27.2± 14.2 4.34±0.54 28.4±7.1 2.12±1.08

1996.052 D 1610.9± 88.7 0.00±0.00 0.0±0.0 0.04±0.01

C4 1111.8± 57.4 0.17±0.05 33.9±16.3 0.10±0.01

C3 19.5± 3.1 0.96±0.05 24.8±3.0 0.53±0.07

C2 16.8± 3.8 2.82±0.07 32.5±1.4 0.72±0.14

C1 14.3± 4.0 4.57±0.17 22.9±2.1 1.32±0.33

1996.224 D 681.1± 36.3 0.00±0.00 0.0±0.0 0.04±0.01

C4 352.3± 19.0 0.26±0.05 34.5±10.8 0.10±0.01

C3 17.0± 2.3 0.95±0.05 26.3±3.0 0.51±0.05

C2 20.8± 5.4 2.38±0.14 27.5±3.5 1.16±0.28

C1 17.5± 6.9 4.74±0.46 28.0±5.6 2.40±0.92

1996.404 D 646.5± 34.6 0.00±0.00 0.0±0.0 0.03±0.01

C4 126.6± 9.6 0.32±0.05 31.2±7.1 0.08±0.01

C3 14.2± 2.9 1.06±0.05 23.3±2.4 0.56±0.09



N¹ A PKS1749+096�'zã9�.[Ü(J 88L A.2 – continued

Epoch Id. Flux Core Separation P.A. Size

[mJy] [mas] [degree] [mas]

C2 10.2± 2.3 2.70±0.06 29.8±1.2 0.61±0.11

C1 17.1± 6.7 5.33±0.44 28.6±4.7 2.31±0.88

1996.571 D 749.2± 44.5 0.00±0.00 0.0±0.0 0.05±0.01

C4 53.5± 6.0 0.39±0.05 26.1±7.3 0.16±0.01

C3 9.1± 2.1 1.32±0.06 27.5±2.7 0.63±0.12

C2 14.2± 3.3 2.76±0.10 27.8±2.1 0.95±0.20

C1 13.4± 4.9 4.90±0.38 27.7±4.4 2.08±0.75

1996.740 D 835.5± 42.6 0.00±0.00 0.0±0.0 0.07±0.01

C4 29.6± 2.5 0.46±0.05 26.9±6.2 0.13±0.01

C2 11.3± 2.1 2.94±0.05 29.1±1.0 0.70±0.11

C1 17.6± 5.5 4.48±0.29 27.9±3.6 1.95±0.58

1996.822 D 1012.2± 61.2 0.00±0.00 0.0±0.0 0.07±0.01

C4 30.6± 5.7 0.42±0.05 25.2±6.8 0.32±0.04

C3 6.1± 1.9 1.27±0.05 26.8±2.0 0.37±0.09

C2 13.7± 4.1 2.90±0.15 26.2±2.9 1.07±0.30

C1 17.0± 9.5 5.03±0.80 26.9±9.0 2.88±1.61

1996.932 D 1826.1± 92.4 0.00±0.00 0.0±0.0 0.05±0.01

C4 15.2± 3.1 0.47±0.05 29.4±3.0 0.05±0.01

C3 3.3± 1.9 1.40±0.05 34.3±2.0 0.14±0.06

C2 3.8± 1.9 3.15±0.24 33.2±4.3 1.12±0.49

C1 19.5± 6.3 5.04±0.34 26.5±3.8 2.20±0.69

1997.110 D 1852.0± 95.4 0.00±0.00 0.0±0.0 0.05±0.01

C5 1027.2± 53.6 0.09±0.05 34.1±23.8 0.08±0.01

C4 22.0± 3.8 0.68±0.05 29.0±4.2 0.27±0.03

C1+C2 22.9± 7.5 4.19±0.35 28.5±4.9 2.27±0.71

1997.658 D 2636.1±135.0 0.00±0.00 0.0±0.0 0.04±0.01

C5 507.0± 28.8 0.24±0.05 42.9±11.7 0.18±0.01

C4 62.4± 5.5 0.61±0.05 31.5±4.7 0.32±0.02



N¹ A PKS1749+096�'zã9�.[Ü(J 89L A.2 – continued

Epoch Id. Flux Core Separation P.A. Size

[mJy] [mas] [degree] [mas]

C1+C2 21.9± 9.9 4.29±0.49 26.5±6.5 2.24±0.98

1998.849 D 4850.0±248.5 0.00±0.00 0.0±0.0 0.12±0.01

C5 159.1± 35.6 0.97±0.06 44.7±3.5 0.65±0.12

1999.348 D 2121.2±108.4 0.00±0.00 0.0±0.0 0.05±0.01

C6 1845.1± 94.3 0.22±0.05 -33.1±12.7 0.10±0.01

C5 70.2± 7.0 1.50±0.05 38.1±1.9 0.71±0.05

C1+C2 16.5± 6.5 5.21±0.51 28.9±5.7 2.72±1.02

1999.562 D 2564.7±128.6 0.00±0.00 0.0±0.0 0.04±0.01

C6 1118.3± 57.1 0.28±0.05 -17.1±10.1 0.15±0.01

C5 66.5± 9.9 1.36±0.05 36.4±2.3 0.87±0.11

C1+C2 15.8± 4.7 5.07±0.21 31.4±2.4 1.50±0.41

1999.792 D 2616.9±136.4 0.00±0.00 0.0±0.0 0.05±0.01

C6 687.5± 49.3 0.25±0.05 -11.7±11.3 0.20±0.01

C5 64.2± 20.9 1.51±0.19 35.4±7.4 1.30±0.39

1999.978 D 2039.3±108.0 0.00±0.00 0.0±0.0 0.03±0.01

C6 594.5± 35.8 0.32±0.05 -8.3±8.8 0.20±0.01

C5 58.9± 15.4 1.44±0.15 37.3±6.2 1.25±0.30

C1+C2 15.9± 7.1 5.81±0.47 29.2±4.7 2.19±0.94

1999.989 D 1870.6±110.2 0.00±0.00 0.0±0.0 0.04±0.01

C6 597.2± 66.2 0.32±0.05 -7.4±8.8 0.17±0.01

C5 52.3± 18.7 1.54±0.20 35.2±7.7 1.19±0.40

C1+C2 9.8± 5.4 5.66±0.29 32.6±3.0 1.15±0.59

2000.347 D 2107.0±107.3 0.00±0.00 0.0±0.0 0.03±0.01

C6a 504.3± 25.5 0.31±0.05 -15.1±9.1 0.11±0.01

C6b 100.8± 7.3 0.63±0.05 -0.8±4.5 0.24±0.01

C5 43.4± 10.2 1.81±0.13 38.5±4.3 1.24±0.27

C1+C2 12.1± 5.0 5.88±0.30 28.7±2.9 1.53±0.60

2000.577 D 2825.0±144.4 0.00±0.00 0.0±0.0 0.05±0.01



N¹ A PKS1749+096�'zã9�.[Ü(J 90L A.2 – continued

Epoch Id. Flux Core Separation P.A. Size

[mJy] [mas] [degree] [mas]

C6a 531.5± 27.0 0.27±0.05 -19.0±5.3 0.05±0.01

C6b 160.4± 16.1 0.63±0.05 -0.6±4.5 0.18±0.01

C5 38.6± 11.5 1.99±0.19 37.3±5.6 1.39±0.39

C1+C2 9.9± 4.7 5.28±0.27 30.2±2.9 1.21±0.53

2000.691 D 2601.6±131.5 0.00±0.00 0.0±0.0 0.07±0.01

C6a 731.9± 38.0 0.31±0.05 -15.7±9.1 0.12±0.01

C6b 99.1± 6.8 0.73±0.05 4.3±3.9 0.26±0.01

C5 28.4± 7.4 2.07±0.11 39.9±3.0 0.90±0.21

C1+C2 10.9± 6.0 5.39±0.62 31.2±6.6 2.34±1.25

2000.740 D 2684.0±134.9 0.00±0.00 0.0±0.0 0.04±0.01

C6a 480.6± 25.5 0.33±0.05 -20.4±6.0 0.07±0.01

C6b 171.0± 10.2 0.62±0.05 1.0±4.6 0.19±0.01

C5 40.5± 12.4 1.89±0.19 36.7±5.9 1.35±0.38

C1+C2 7.5± 3.7 5.76±0.39 30.1±3.9 1.68±0.79

2001.060 D 3677.3±184.8 0.00±0.00 0.0±0.0 0.05±0.01

C6a 368.8± 20.1 0.25±0.05 -23.5±9.0 0.08±0.01

C6b 310.3± 19.1 0.57±0.05 -4.3±5.0 0.25±0.01

C1+C2 38.5± 11.1 1.94±0.19 38.4±5.7 1.40±0.38

2001.340 D 2887.8±146.7 0.00±0.00 0.0±0.0 0.03±0.01

C7 741.6± 39.0 0.21±0.05 -13.8±13.3 0.12±0.01

C6 152.4± 10.5 0.66±0.05 0.1±4.3 0.28±0.01

C5 31.9± 9.4 1.97±0.19 37.8±5.7 1.42±0.39

C1+C2 10.2± 4.3 5.15±0.50 32.7±5.6 2.44±1.00

2001.468 D 2211.5±118.0 0.00±0.00 0.0±0.0 0.03±0.01

C7 479.0± 28.7 0.36±0.05 -4.3±7.9 0.19±0.01

C6 51.2± 5.2 0.98±0.05 6.2±2.9 0.37±0.03

C5 16.3± 3.3 2.41±0.05 42.2±1.1 0.56±0.09

C1+C2 10.8± 4.0 4.71±0.21 32.5±2.5 1.19±0.41



N¹ A PKS1749+096�'zã9�.[Ü(J 91L A.2 – continued

Epoch Id. Flux Core Separation P.A. Size

[mJy] [mas] [degree] [mas]

2001.496 D 2140.1±108.8 0.00±0.00 0.0±0.0 0.03±0.01

C7 609.3± 32.6 0.27±0.05 -7.7±10.4 0.14±0.01

C6 132.8± 9.4 0.74±0.05 1.1±3.8 0.35±0.01

C5 36.2± 11.2 2.07±0.20 38.3±5.8 1.40±0.41

C1+C2 8.0± 3.4 6.06±0.35 27.5±3.3 1.70±0.70

2001.597 D 1862.2± 94.5 0.00±0.00 0.0±0.0 0.03±0.01

C7 536.2± 29.2 0.29±0.05 -7.1±9.7 0.11±0.01

C6 158.5± 10.0 0.72±0.05 1.3±4.0 0.38±0.01

C5 34.1± 7.6 2.39±0.16 36.0±3.9 1.55±0.32

2001.701 D 3286.4±166.3 0.00±0.00 0.0±0.0 0.05±0.01

C7 378.4± 22.6 0.37±0.05 -5.8±7.7 0.13±0.01

C6 86.4± 11.4 0.92±0.05 4.1±3.1 0.41±0.04

C5 26.1± 9.4 2.36±0.20 41.6±5.0 1.27±0.41

2001.805 D 4414.6±222.1 0.00±0.00 0.0±0.0 0.05±0.01

C7 329.5± 19.8 0.36±0.05 -6.4±7.9 0.16±0.01

C6 87.8± 7.3 0.87±0.05 5.9±3.3 0.38±0.02

C5 29.2± 6.5 2.30±0.12 40.4±3.0 1.20±0.24

2001.838 D 5424.8±274.7 0.00±0.00 0.0±0.0 0.04±0.01

C7 347.0± 22.0 0.38±0.05 -5.2±7.5 0.17±0.01

C6 61.3± 9.4 0.99±0.05 6.4±2.9 0.35±0.04

C5 31.4± 9.7 2.45±0.21 39.5±5.0 1.49±0.43

2002.019 D 4742.5±244.0 0.00±0.00 0.0±0.0 0.05±0.01

C7 376.4± 24.8 0.50±0.05 -6.0±5.7 0.22±0.01

C6 44.5± 10.5 1.33±0.06 15.1±2.5 0.60±0.12

C5 15.3± 6.9 2.73±0.21 50.0±4.3 1.05±0.41

2002.381 D 2798.2±149.2 0.00±0.00 0.0±0.0 0.05±0.01

C7 556.0± 31.4 0.47±0.05 5.5±6.0 0.20±0.01

x 19.0± 2.9 1.80±0.05 10.0±1.6 0.12±0.01



N¹ A PKS1749+096�'zã9�.[Ü(J 92L A.2 – continued

Epoch Id. Flux Core Separation P.A. Size

[mJy] [mas] [degree] [mas]

C5 18.7± 7.8 3.20±0.25 44.3±4.6 1.32±0.51

2002.416 D 2644.3±133.5 0.00±0.00 0.0±0.0 0.04±0.01

C7a 622.2± 33.2 0.40±0.05 6.6±7.1 0.22±0.01

C7b 99.5± 7.6 0.84±0.05 -1.1±3.4 0.34±0.02

C6 20.2± 3.6 1.39±0.05 18.2±2.0 0.63±0.09

C5 19.2± 3.5 2.62±0.09 43.1±2.0 1.11±0.18

C1+C2 6.5± 2.6 5.58±0.37 28.2±3.9 1.96±0.75

2002.510 D 2251.1±118.4 0.00±0.00 0.0±0.0 0.04±0.01

C7 411.2± 27.6 0.57±0.05 5.8±5.0 0.26±0.01

C6 43.8± 8.0 1.23±0.07 8.4±3.2 0.86±0.13

C5 12.5± 2.9 2.70±0.10 43.8±2.1 0.96±0.19

C1+C2 10.3± 4.0 5.05±0.29 34.0±3.4 1.61±0.59

2002.600 D 2658.4±134.9 0.00±0.00 0.0±0.0 0.03±0.01

C7 329.4± 25.7 0.61±0.05 7.6±4.7 0.26±0.01

C6 52.7± 8.3 1.16±0.05 6.7±2.5 0.56±0.07

C5 18.7± 5.1 2.84±0.17 48.6±3.4 1.31±0.33

C1+C2 10.0± 4.2 5.13±0.29 25.7±3.3 1.45±0.58

2002.973 D 3642.3±186.9 0.00±0.00 0.0±0.0 0.03±0.01

C7 182.8± 11.6 0.65±0.05 8.9±4.4 0.24±0.01

C6 82.0± 6.5 1.18±0.05 10.9±2.4 0.64±0.03

C5+C1 17.5± 6.0 4.53±0.32 34.6±4.0 2.01±0.64

2003.099 D 3341.7±179.6 0.00±0.00 0.0±0.0 0.03±0.01

C8+C9 219.0± 15.0 0.28±0.05 17.1±8.1 0.08±0.01

C7 166.7± 11.2 0.92±0.05 10.0±3.1 0.40±0.01

C6 19.8± 4.2 1.56±0.07 19.6±2.6 0.77±0.14

C5+C1 16.2± 7.4 4.45±0.63 35.3±8.1 2.82±1.26

2003.737 D 4786.3±244.2 0.00±0.00 0.0±0.0 0.04±0.01

C9 70.8± 18.4 0.46±0.05 28.9±4.9 0.08±0.01



N¹ A PKS1749+096�'zã9�.[Ü(J 93L A.2 – continued

Epoch Id. Flux Core Separation P.A. Size

[mJy] [mas] [degree] [mas]

C7 101.1± 11.0 1.19±0.05 14.6±2.4 0.50±0.04

C5+C1 20.9± 8.6 4.27±0.49 33.8±6.6 2.49±0.98

2003.822 D 5929.2±300.8 0.00±0.00 0.0±0.0 0.04±0.01

C9 75.0± 12.5 0.37±0.05 25.8±4.6 0.06±0.01

C7 103.0± 11.9 1.19±0.05 16.6±2.4 0.58±0.05

C5+C1 24.3± 8.7 3.63±0.35 36.9±5.5 2.10±0.70

2004.224 D 4650.5±235.4 0.00±0.00 0.0±0.0 0.07±0.01

C10 260.7± 15.9 0.33±0.05 19.7±8.6 0.18±0.01

C7 77.6± 7.8 1.31±0.05 19.5±2.2 0.61±0.05

C5+C1 17.3± 7.5 4.63±0.46 34.7±5.7 2.21±0.92

2004.391 D 6142.5±335.0 0.00±0.00 0.0±0.0 0.06±0.01

C10 242.8± 25.9 0.35±0.05 26.6±8.1 0.12±0.01

C7 79.1± 19.5 1.42±0.08 17.8±3.1 0.71±0.15

C5+C1 19.3± 12.3 4.17±0.83 28.1±11.3 2.74±1.66

2004.448 D 5680.2±286.0 0.00±0.00 0.0±0.0 0.07±0.01

C10 244.9± 16.8 0.37±0.05 22.5±7.7 0.28±0.01

C7 65.7± 8.5 1.34±0.05 21.6±2.1 0.58±0.06

C5+C1 17.2± 6.4 3.43±0.31 38.8±5.2 1.80±0.62

2004.691 D 3655.4±187.9 0.00±0.00 0.0±0.0 0.05±0.01

C10 220.5± 20.2 0.41±0.05 22.9±6.9 0.24±0.01

C7 64.3± 10.8 1.29±0.05 19.7±2.2 0.55±0.07

C5+C1 20.6± 9.2 4.70±0.76 30.0±9.2 3.51±1.51

2005.422 D 2284.4±120.7 0.00±0.00 0.0±0.0 0.04±0.01

C12 199.2± 17.6 0.31±0.05 2.9±9.1 0.23±0.01

C11 60.8± 4.9 0.90±0.05 22.1±3.2 0.33±0.02

C10 39.1± 4.8 1.58±0.05 22.1±1.8 0.76±0.08

C5+C1 19.8± 9.2 4.16±0.58 36.0±8.0 2.57±1.17

2005.534 D 2726.6±138.6 0.00±0.00 0.0±0.0 0.04±0.01



N¹ A PKS1749+096�'zã9�.[Ü(J 94L A.2 – continued

Epoch Id. Flux Core Separation P.A. Size

[mJy] [mas] [degree] [mas]

C12 97.1± 10.8 0.51±0.05 10.1±5.6 0.30±0.02

C10+C11 71.2± 13.4 1.31±0.05 22.2±2.3 0.66±0.10

C5+C1 18.3± 9.5 4.42±0.72 32.2±9.2 2.86±1.43

2005.668 D 2657.6±137.0 0.00±0.00 0.0±0.0 0.05±0.01

C12 110.1± 11.1 0.45±0.05 9.4±6.3 0.25±0.02

C10+C11 72.3± 14.0 1.39±0.06 23.2±2.5 0.74±0.12

C5+C1 12.8± 5.6 5.55±0.43 32.7±4.4 2.03±0.85

2005.710 D 2179.6±119.0 0.00±0.00 0.0±0.0 0.03±0.01

C12 129.0± 14.2 0.40±0.05 9.3±7.1 0.21±0.02

C11 34.1± 10.5 1.12±0.05 21.1±2.8 0.45±0.11

C10 39.9± 7.9 1.74±0.09 25.8±2.9 1.01±0.17

C5+C1 12.8± 4.7 5.54±0.46 34.2±4.8 2.61±0.92

(III) ν = 22GHz

1999.348 D 2139.9±115.7 0.00±0.00 0.0±0.0 0.05±0.01

C6 1455.4± 76.9 0.23±0.05 -35.7±12.2 0.11±0.01

x 31.1± 8.9 0.49±0.05 2.7±3.5 0.06±0.01

C5 54.2± 11.1 1.34±0.07 39.1±2.9 0.74±0.13

2001.701 D 3543.5±179.7 0.00±0.00 0.0±0.0 0.04±0.01

C7 287.4± 27.7 0.34±0.05 -8.4±8.3 0.11±0.01

C6 93.7± 17.5 0.85±0.05 1.8±3.3 0.36±0.05

C5 21.1± 7.4 2.53±0.12 41.0±2.8 0.79±0.25

2001.937 D 4532.1±231.8 0.00±0.00 0.0±0.0 0.04±0.01

C7 339.7± 20.5 0.35±0.05 -8.3±8.1 0.18±0.01

C6 67.3± 9.0 0.89±0.05 4.7±3.2 0.38±0.04

C5 20.2± 7.9 2.51±0.20 40.0±4.6 1.12±0.40

2002.101 D 3456.7±183.6 0.00±0.00 0.0±0.0 0.03±0.01

C8 687.1± 48.7 0.14±0.05 13.9±19.6 0.12±0.01

C7 121.1± 14.6 0.52±0.05 -4.7±5.5 0.14±0.01



N¹ A PKS1749+096�'zã9�.[Ü(J 95L A.2 – continued

Epoch Id. Flux Core Separation P.A. Size

[mJy] [mas] [degree] [mas]

C6 63.1± 11.3 0.98±0.05 4.4±2.9 0.41±0.06

C5 11.8± 6.1 2.56±0.15 42.3±3.5 0.73±0.31

2002.449 D 2187.3±114.5 0.00±0.00 0.0±0.0 0.05±0.01

C8 347.7± 34.2 0.27±0.05 9.1±10.4 0.19±0.01

C7 225.0± 35.1 0.65±0.05 5.2±4.4 0.32±0.04

C5 10.9± 6.2 2.47±0.33 43.7±7.7 1.30±0.67

2002.658 D 3312.1±238.4 0.00±0.00 0.0±0.0 0.05±0.01

C7 233.7± 37.5 0.67±0.05 8.5±4.2 0.33±0.04

2002.836 D 3817.8±201.5 0.00±0.00 0.0±0.0 0.04±0.01

C8 112.8± 8.2 0.36±0.05 8.6±5.5 0.07±0.01

C7 146.7± 20.7 0.85±0.05 8.2±3.3 0.45±0.05

C5 10.9± 4.2 2.63±0.11 42.3±2.5 0.64±0.23

2003.008 D 3760.3±214.0 0.00±0.00 0.0±0.0 0.04±0.01

C8 116.5± 14.4 0.40±0.05 13.0±7.1 0.14±0.01

C7 98.7± 8.5 0.96±0.05 8.5±3.0 0.35±0.02

C5 12.6± 4.1 3.02±0.08 31.6±1.6 0.58±0.16

2003.216 D 2985.2±154.8 0.00±0.00 0.0±0.0 0.05±0.01

C8 58.2± 13.8 0.42±0.05 14.2±2.7 0.04±0.01

C7 105.5± 15.6 1.01±0.05 10.3±2.8 0.46±0.06

2003.479 D 2797.8±164.1 0.00±0.00 0.0±0.0 0.03±0.01

C9 94.5± 13.7 0.30±0.05 23.2±9.4 0.10±0.01

C7 113.7± 17.5 1.03±0.05 12.7±2.8 0.50±0.07

2004.153 D 3253.4±191.2 0.00±0.00 0.0±0.0 0.05±0.01

C10 311.0± 30.8 0.22±0.05 16.8±12.7 0.14±0.01

C9 58.2± 8.0 1.00±0.05 19.9±2.8 0.49±0.06

2004.328 D 5616.1±382.1 0.00±0.00 0.0±0.0 0.07±0.01

C10 233.0± 42.9 0.27±0.05 23.0±10.4 0.20±0.03

C9 59.3± 14.9 1.15±0.07 20.5±3.5 0.62±0.14



N¹ A PKS1749+096�'zã9�.[Ü(J 96L A.2 – continued

Epoch Id. Flux Core Separation P.A. Size

[mJy] [mas] [degree] [mas]

2004.505 D 4925.6±254.9 0.00±0.00 0.0±0.0 0.08±0.01

C10 169.6± 25.5 0.39±0.05 26.9±7.3 0.21±0.02

C9 31.3± 8.7 1.42±0.05 25.3±2.0 0.32±0.08

2004.683 D 4005.9±230.8 0.00±0.00 0.0±0.0 0.06±0.01

C11 1386.8± 98.0 0.12±0.05 7.0±18.3 0.08±0.01

C10 161.2± 30.4 0.52±0.05 25.3±5.5 0.15±0.02

C9 51.6± 11.7 1.54±0.05 20.0±1.9 0.51±0.10

2004.874 D 2789.7±160.9 0.00±0.00 0.0±0.0 0.07±0.01

C11 184.0± 21.9 0.31±0.05 15.1±9.1 0.22±0.02

C10 47.6± 17.3 1.04±0.10 24.2±5.3 0.58±0.19

2005.093 D 3758.5±198.4 0.00±0.00 0.0±0.0 0.06±0.01

C11 99.7± 11.3 0.50±0.05 14.6±5.7 0.26±0.02

C10 38.3± 7.8 1.07±0.05 22.8±2.7 0.41±0.07

(IV) ν = 43GHz

1999.348 D 1916.8±193.4 0.00±0.00 0.0±0.0 0.03±0.01

C6 1121.5±113.3 0.24±0.03 -35.5±7.1 0.11±0.01

x 45.8± 6.5 0.36±0.03 -0.4±4.7 0.10±0.01

C5 39.2± 10.7 1.11±0.11 36.5±5.8 0.89±0.22

2001.701 D 3747.4±376.6 0.00±0.00 0.0±0.0 0.04±0.01

C7 160.8± 19.3 0.36±0.03 -7.8±4.7 0.12±0.01

C6 60.6± 18.6 0.77±0.04 5.2±3.1 0.33±0.08

(V) ν = 86GHz

1997.288 D 1560.0±316.0 0.00±0.00 0.0±0.0 0.06±0.01

C5 390.0±111.7 0.12±0.02 21.6±9.5 0.05±0.01

2000.822 D 1740.0±362.0 0.00±0.00 0.0±0.0 0.05±0.01
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B.1 (3) B.1 (4)

B.1 (5) B.1 (6)ã B.1: -continued.
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B.1 (7) B.1 (8)

B.1 (9) B.1 (10)ã B.1: -continued.



N¹ B VXSgr 43GHz SiO óL�ÝÈ©�o6þã 100L B.1: ã B.1¥ SiOóL�ÝÈ©o6þã�ëê"L¥���gǑ (1)*ÿ{�§(2)*ÿªÇ§(3)ã¥�Ý¸� (4)§(5)§Ú (6)Ǒý�Ååëê (�¶§á¶��4��° (FWHM)Ú�¶� �Æ)§(7)��Ý�Y²"
Restoring Beam

Epoch ν Speak Major Minor P.A. Levels

GHz Jy/beam mas mas deg Jy/beam

(1) (2) (3) (4) (5) (6) (7)

2007/05/15 43 144.9 0.88 0.21 -15.0 5.0× (1, 2, 4, ..., 128)

2007/05/16 43 161.4 0.89 0.21 -15.7 5.0× (1, 2, 4, ..., 128)

2007/05/17 43 161.3 0.59 0.23 -2.0 5.0× (1, 2, 4, ..., 128)

2007/05/18 43 179.2 0.76 0.24 8.0 5.0× (1, 2, 4, ..., 128)

2007/05/19 43 177.9 0.56 0.26 -0.7 5.0× (1, 2, 4, ..., 128)

2007/05/20 43 172.7 0.61 0.24 -2.7 5.0× (1, 2, 4, ..., 128)

2007/05/21 43 160.2 0.61 0.22 0.6 5.0× (1, 2, 4, ..., 128)

2007/05/22 43 157.7 0.59 0.21 2.6 5.0× (1, 2, 4, ..., 128)

2007/05/23 43 155.4 0.61 0.21 2.4 5.0× (1, 2, 4, ..., 128)

2007/05/24 43 154.9 0.79 0.18 -15.6 5.0× (1, 2, 4, ..., 128)



NNN¹¹¹ C VXSgr 43GHz SiO óóóLLL “feature”���ëëëêêêL C.1: 43GHz SiOóL “feature”�ëê. L¥���gǑ “feature”��Ò
(ID)§6þ�Ý (Flux)9Ø� (σflux)§3U�²¡��é �9ÙØ� (x§σx§
y§σy)§�Ý (v)9Ø� (σv)

ID Flux σFlux x σx y σy v σv

[Jy] [mas] [mas] [km/s]

(1) Epoch: 2007/05/15

1 17.501 0.161 7.845 0.025 -11.827 0.022 12.658 0.252

2 3.465 0.128 17.041 0.040 -11.387 0.142 12.352 0.260

3 0.402 0.128 7.949 0.014 -11.206 0.008 12.261 0.217

4 1.692 0.149 8.084 0.019 -11.081 0.066 9.794 0.283

5 5.215 0.149 16.988 0.009 -11.186 0.011 11.298 0.237

6 1.080 0.149 16.861 0.031 -10.799 0.039 8.808 0.215

7 1.620 0.132 1.399 0.014 -14.947 0.029 11.911 0.231

8 10.671 0.110 16.962 0.007 -10.665 0.012 7.012 0.212

9 7.528 0.128 18.267 0.022 -5.003 0.015 9.218 0.233

10 1.038 0.134 13.948 0.010 -7.723 0.037 9.446 0.245

11 0.965 0.120 18.815 0.011 -13.048 0.051 9.169 0.212

12 3.155 0.104 18.722 0.008 -13.227 0.037 7.116 0.273

13 7.799 0.109 27.881 0.008 2.452 0.011 8.095 0.188

14 1.596 0.131 26.477 0.019 7.649 0.033 8.426 0.214

15 1.744 0.124 27.659 0.013 5.413 0.036 8.203 0.217

16 4.493 0.153 27.982 0.010 -1.780 0.038 7.596 0.236

17 1.612 0.143 11.311 0.016 12.363 0.085 7.481 0.257

18 1.373 0.177 8.503 0.028 -10.254 0.073 7.079 0.264

19 6.203 0.158 25.014 0.022 -3.533 0.052 6.434 0.233

20 0.500 0.055 16.988 0.013 -10.098 0.004 7.039 0.217

21 0.938 0.142 20.031 0.016 9.616 0.046 7.032 0.217



N¹ C VXSgr 43GHz SiO óL “feature”�ëê 102L C.1 – continued

ID Flux σFlux x σx y σy v σv

[Jy] [mas] [mas] [km/s]

22 2.929 0.177 28.118 0.055 -1.407 0.031 6.359 0.239

23 0.936 0.138 26.958 0.026 6.463 0.060 6.742 0.231

24 4.140 0.117 23.596 0.050 -8.465 0.032 6.386 0.221

25 3.043 0.137 17.093 0.009 14.215 0.033 6.264 0.225

26 1.999 0.116 19.610 0.025 6.290 0.043 6.175 0.232

27 10.217 0.206 11.809 0.015 13.208 0.057 4.891 0.255

28 13.091 0.262 20.851 0.042 -8.086 0.030 4.913 0.206

29 1.466 0.120 18.646 0.013 6.531 0.039 5.490 0.218

30 15.397 0.302 22.041 0.035 -8.403 0.029 4.416 0.251

31 15.270 0.302 17.444 0.043 13.568 0.031 4.187 0.232

32 46.891 0.230 12.336 0.012 13.538 0.027 3.597 0.224

33 1.524 0.136 21.148 0.015 8.071 0.060 5.238 0.206

34 6.520 0.319 17.064 0.059 13.404 0.059 4.167 0.350

35 16.535 0.286 22.272 0.015 -8.605 0.034 3.905 0.188

36 2.672 0.099 12.423 0.006 14.174 0.040 3.707 0.233

37 11.242 0.099 12.533 0.008 13.959 0.037 2.120 0.237

38 11.053 0.173 11.856 0.006 13.700 0.025 3.309 0.244

39 10.446 0.234 0.551 0.027 -3.140 0.025 2.444 0.265

40 7.592 0.243 -0.554 0.018 -0.539 0.042 3.070 0.208

41 9.295 0.243 -0.412 0.015 -0.371 0.041 1.419 0.216

42 4.756 0.212 6.189 0.026 -7.617 0.041 2.587 0.236

43 8.268 0.149 17.074 0.014 -8.412 0.012 2.459 0.217

44 23.663 0.174 10.878 0.011 15.238 0.021 2.191 0.199

45 0.586 0.174 12.501 0.017 14.508 0.009 2.717 0.216

46 2.156 0.174 18.298 0.011 -10.398 0.014 2.720 0.216

47 1.168 0.174 23.905 0.010 14.853 0.027 2.713 0.217

48 1.569 0.174 6.145 0.014 13.927 0.047 2.729 0.215

49 3.170 0.115 10.519 0.011 15.075 0.029 1.387 0.322

50 4.991 0.160 5.623 0.008 -9.116 0.036 1.179 0.257



N¹ C VXSgr 43GHz SiO óL “feature”�ëê 103L C.1 – continued

ID Flux σFlux x σx y σy v σv

[Jy] [mas] [mas] [km/s]

51 51.868 0.155 0.003 0.060 -0.038 0.027 0.587 0.300

52 4.991 0.155 0.044 0.021 0.982 0.016 1.413 0.217

53 2.382 0.109 -0.055 0.020 -0.690 0.040 0.506 0.287

54 1.480 0.060 -0.113 0.089 0.606 0.033 0.847 0.292

55 6.849 0.217 7.667 0.057 -9.058 0.038 0.254 0.278

56 11.091 0.192 6.339 0.017 -8.909 0.018 0.160 0.250

57 4.481 0.223 7.511 0.021 -9.215 0.026 0.384 0.263

58 4.473 0.223 7.443 0.020 -9.065 0.022 -1.124 0.199

59 17.166 0.158 23.006 0.021 13.982 0.022 -0.459 0.249

60 2.752 0.223 24.360 0.022 12.559 0.034 0.430 0.266

61 8.385 0.152 21.380 0.021 -10.978 0.040 -0.169 0.267

62 1.227 0.166 25.543 0.035 10.060 0.052 0.690 0.232

63 14.268 0.214 -0.260 0.037 -0.054 0.021 -0.892 0.350

64 3.712 0.122 25.418 0.010 12.170 0.016 0.097 0.212

65 1.033 0.066 0.009 0.008 0.595 0.042 -0.363 0.216

66 0.620 0.066 23.044 0.044 14.576 0.006 -0.734 0.213

67 20.158 0.066 -0.038 0.011 0.076 0.022 -1.098 0.186

68 10.255 0.128 25.787 0.014 9.745 0.024 -1.896 0.255

69 7.842 0.331 26.485 0.022 9.822 0.020 -2.116 0.260

70 3.986 0.126 22.299 0.019 11.900 0.017 -3.093 0.282

71 1.803 0.130 22.767 0.015 11.106 0.036 -2.510 0.220

72 1.571 0.130 30.908 0.005 -9.033 0.030 -2.442 0.206

73 2.993 0.130 22.731 0.070 14.207 0.068 -3.306 0.204

74 4.240 0.114 14.117 0.021 11.209 0.017 -4.856 0.220

(2) Epoch: 2007/05/16

1 2.354 0.124 7.742 0.031 -11.998 0.040 14.333 0.194

2 0.919 0.043 7.841 0.277 -12.287 0.146 12.688 0.217

3 1.002 0.111 10.109 0.015 -12.496 0.039 13.830 0.238

4 19.632 0.203 7.873 0.028 -11.814 0.022 12.723 0.267



N¹ C VXSgr 43GHz SiO óL “feature”�ëê 104L C.1 – continued

ID Flux σFlux x σx y σy v σv

[Jy] [mas] [mas] [km/s]

5 0.930 0.060 7.784 0.044 -11.125 0.055 12.376 0.268

6 1.703 0.102 1.428 0.011 -14.911 0.025 11.733 0.228

7 6.340 0.117 17.032 0.003 -11.186 0.007 11.788 0.214

8 0.922 0.040 17.155 0.005 -11.244 0.014 6.884 0.214

9 0.544 0.070 17.247 0.018 -11.899 0.010 11.784 0.213

10 8.551 0.118 18.306 0.012 -4.986 0.015 9.260 0.234

11 1.202 0.113 18.858 0.010 -13.079 0.028 9.171 0.212

12 3.645 0.106 18.760 0.005 -13.288 0.015 7.389 0.251

13 8.848 0.101 27.920 0.008 2.474 0.017 8.061 0.185

14 4.025 0.118 28.031 0.016 -1.764 0.025 8.064 0.222

15 1.185 0.118 27.838 0.022 -1.437 0.041 4.741 0.247

16 2.672 0.169 27.703 0.019 5.477 0.046 8.320 0.216

17 1.156 0.057 27.813 0.007 3.070 0.034 8.260 0.199

18 0.594 0.057 28.074 0.008 1.881 0.003 7.957 0.213

19 2.335 0.128 11.336 0.010 12.301 0.024 7.871 0.213

20 11.541 0.102 16.996 0.006 -10.637 0.016 7.044 0.222

21 1.268 0.058 16.874 0.007 -10.002 0.005 6.984 0.227

22 7.407 0.168 25.032 0.020 -3.505 0.065 6.557 0.233

23 1.483 0.107 26.992 0.016 6.460 0.029 6.815 0.244

24 5.615 0.123 23.623 0.039 -8.454 0.011 6.398 0.224

25 2.678 0.121 19.648 0.022 6.318 0.039 6.147 0.242

26 2.074 0.128 18.677 0.008 6.580 0.033 5.510 0.212

27 14.341 0.154 20.938 0.028 -8.088 0.016 4.807 0.248

28 16.145 0.206 11.840 0.017 13.276 0.091 4.747 0.272

29 8.556 0.175 21.960 0.018 -8.403 0.031 5.213 0.196

30 52.119 0.173 12.356 0.014 13.529 0.022 3.948 0.230

31 3.416 0.224 20.424 0.018 -8.144 0.041 4.844 0.216

32 1.723 0.224 21.232 0.021 8.015 0.043 4.912 0.214

33 1.576 0.144 4.826 0.014 15.033 0.063 4.706 0.233



N¹ C VXSgr 43GHz SiO óL “feature”�ëê 105L C.1 – continued

ID Flux σFlux x σx y σy v σv

[Jy] [mas] [mas] [km/s]

34 11.566 0.107 12.278 0.011 14.019 0.092 3.208 0.207

35 14.793 0.107 12.488 0.063 13.991 0.058 1.852 0.206

36 2.622 0.071 12.525 0.011 12.816 0.012 3.862 0.244

37 15.537 0.321 17.292 0.022 13.520 0.026 3.747 0.227

38 4.307 0.321 17.736 0.010 13.770 0.018 3.697 0.262

39 1.631 0.321 16.858 0.026 13.628 0.038 4.080 0.204

40 1.701 0.183 17.970 0.021 -10.196 0.038 3.954 0.212

41 12.509 0.183 11.900 0.007 13.732 0.026 3.352 0.256

42 10.686 0.147 0.600 0.035 -3.107 0.022 2.658 0.253

43 8.792 0.119 17.111 0.011 -8.394 0.013 2.443 0.230

44 24.537 0.135 10.867 0.047 15.232 0.016 2.097 0.245

45 5.962 0.165 6.231 0.033 -7.594 0.039 2.467 0.226

46 0.933 0.054 11.069 0.012 14.482 0.004 2.248 0.217

47 0.740 0.054 17.296 0.007 -9.040 0.004 2.295 0.215

48 0.908 0.054 16.985 0.012 -7.757 0.005 2.287 0.216

49 1.948 0.103 10.558 0.014 15.125 0.038 2.252 0.217

50 4.416 0.138 10.531 0.010 15.119 0.023 0.201 0.265

51 0.475 0.050 0.709 0.018 -3.823 0.006 2.264 0.217

52 5.281 0.050 0.490 0.009 -3.169 0.024 1.364 0.227

53 7.185 0.134 5.656 0.008 -9.153 0.027 0.916 0.244

54 1.451 0.134 5.714 0.110 -8.628 0.095 1.498 0.192

55 3.365 0.134 7.897 0.008 -8.985 0.026 1.321 0.204

56 3.928 0.201 24.427 0.026 12.630 0.028 0.691 0.238

57 10.396 0.134 21.403 0.027 -10.984 0.029 -0.210 0.254

58 13.188 0.181 6.383 0.004 -8.835 0.006 0.500 0.215

59 19.689 0.157 23.050 0.028 14.025 0.014 -0.303 0.245

60 5.865 0.120 25.460 0.012 12.226 0.011 0.163 0.215

61 55.708 0.120 -0.053 0.019 0.024 0.012 -0.462 0.281

62 1.557 0.120 11.514 0.010 13.921 0.026 0.123 0.215



N¹ C VXSgr 43GHz SiO óL “feature”�ëê 106L C.1 – continued

ID Flux σFlux x σx y σy v σv

[Jy] [mas] [mas] [km/s]

63 0.950 0.068 22.880 0.012 14.819 0.054 0.027 0.207

64 2.705 0.068 0.128 0.028 -0.713 0.046 -0.446 0.255

65 1.300 0.064 23.196 0.010 13.305 0.009 -0.580 0.224

66 0.983 0.077 21.309 0.026 -10.349 0.038 -0.574 0.228

67 1.449 0.077 -0.121 0.021 0.812 0.019 -0.748 0.216

68 0.609 0.077 21.616 0.017 -11.692 0.025 -0.722 0.211

69 0.717 0.077 29.303 0.020 7.128 0.063 -0.738 0.214

70 7.222 0.122 26.546 0.049 9.842 0.054 -1.525 0.238

71 12.377 0.164 25.829 0.016 9.791 0.018 -1.949 0.260

72 0.822 0.048 26.001 0.030 9.093 0.032 -1.816 0.236

73 1.075 0.101 25.639 0.017 10.317 0.103 -1.694 0.212

74 0.339 0.101 26.760 0.032 9.138 0.017 -1.644 0.217

75 1.827 0.113 30.963 0.026 -8.939 0.051 -2.580 0.269

76 4.311 0.113 22.318 0.007 11.912 0.018 -3.849 0.225

77 4.673 0.112 14.139 0.027 11.224 0.018 -4.809 0.223

78 1.268 0.112 9.078 0.010 16.035 0.029 -4.644 0.213

79 0.342 0.112 14.038 0.012 11.878 0.010 -5.116 0.217

(3) Epoch: 2007/05/17

1 12.419 0.132 7.815 0.012 -11.896 0.034 13.561 0.207

2 0.875 0.117 10.143 0.015 -12.550 0.059 14.168 0.230

3 19.173 0.117 7.922 0.027 -11.822 0.018 12.439 0.247

4 5.442 0.118 17.080 0.018 -11.261 0.055 11.635 0.282

5 10.363 0.102 17.010 0.012 -10.725 0.047 7.642 0.393

6 0.511 0.102 8.048 0.034 -11.129 0.031 11.842 0.216

7 1.437 0.146 8.107 0.039 -11.058 0.055 9.451 0.316

8 1.314 0.104 1.445 0.018 -14.883 0.049 11.700 0.225

9 8.037 0.112 18.314 0.014 -5.001 0.022 9.210 0.223

10 1.353 0.133 13.986 0.016 -7.662 0.034 9.443 0.243

11 0.792 0.133 18.875 0.010 -13.098 0.023 9.225 0.217



N¹ C VXSgr 43GHz SiO óL “feature”�ëê 107L C.1 – continued

ID Flux σFlux x σx y σy v σv

[Jy] [mas] [mas] [km/s]

12 3.213 0.099 18.770 0.012 -13.258 0.029 7.058 0.271

13 8.031 0.099 27.946 0.008 2.460 0.008 8.079 0.200

14 1.180 0.149 10.788 0.056 12.151 0.106 8.580 0.235

15 2.017 0.139 26.539 0.012 7.605 0.040 8.305 0.239

16 1.820 0.118 27.703 0.013 5.392 0.037 8.323 0.230

17 3.705 0.186 28.058 0.020 -1.746 0.044 7.608 0.268

18 2.280 0.198 11.337 0.025 12.339 0.069 7.693 0.241

19 0.723 0.059 17.041 0.009 -10.083 0.007 7.016 0.215

20 4.892 0.123 25.091 0.016 -3.449 0.051 6.483 0.265

21 1.312 0.104 27.004 0.014 6.456 0.027 6.828 0.242

22 1.771 0.104 8.462 0.083 -10.196 0.035 7.094 0.211

23 0.862 0.104 21.496 0.023 7.320 0.058 7.053 0.217

24 0.964 0.117 8.807 0.017 -11.284 0.051 7.020 0.216

25 5.134 0.120 23.646 0.035 -8.465 0.022 6.424 0.225

26 4.115 0.285 28.192 0.049 -1.292 0.041 5.383 0.388

27 4.182 0.147 17.135 0.011 14.215 0.020 6.088 0.241

28 2.487 0.122 19.684 0.017 6.321 0.034 6.168 0.238

29 2.981 0.220 26.063 0.039 5.125 0.044 6.333 0.229

30 3.210 0.220 24.967 0.003 -3.792 0.030 6.225 0.211

31 10.734 0.143 11.854 0.012 13.236 0.065 4.977 0.250

32 1.221 0.143 22.807 0.060 5.445 0.034 6.215 0.213

33 2.497 0.145 17.636 0.009 13.565 0.018 5.697 0.213

34 17.474 0.219 17.487 0.021 13.573 0.026 3.912 0.229

35 2.832 0.112 17.130 0.006 13.394 0.012 5.598 0.163

36 2.300 0.112 16.964 0.022 13.586 0.030 3.428 0.237

37 14.513 0.200 20.949 0.030 -8.116 0.026 4.807 0.237

38 1.756 0.116 18.706 0.009 6.536 0.035 5.462 0.206

39 0.700 0.145 17.099 0.101 15.011 0.073 5.705 0.214

40 7.377 0.162 21.883 0.078 -8.394 0.048 5.137 0.189



N¹ C VXSgr 43GHz SiO óL “feature”�ëê 108L C.1 – continued

ID Flux σFlux x σx y σy v σv

[Jy] [mas] [mas] [km/s]

41 2.920 0.162 21.906 0.049 -8.341 0.124 3.227 0.197

42 27.831 0.204 22.241 0.035 -8.537 0.032 4.099 0.191

43 50.148 0.142 12.372 0.011 13.516 0.024 3.780 0.247

44 1.216 0.128 4.808 0.011 14.959 0.048 5.005 0.244

45 1.635 0.128 21.250 0.032 8.102 0.025 4.873 0.217

46 2.076 0.128 20.318 0.037 -8.075 0.075 4.918 0.213

47 3.252 0.206 -0.688 0.037 -0.799 0.059 4.323 0.264

48 15.188 0.143 11.936 0.029 13.825 0.057 3.086 0.218

49 2.264 0.227 13.754 0.078 22.477 0.095 4.367 0.205

50 0.967 0.120 15.771 0.024 4.621 0.041 4.435 0.217

51 1.742 0.135 12.464 0.056 12.946 0.042 3.368 0.281

52 14.299 0.328 12.537 0.015 13.994 0.044 2.525 0.264

53 1.992 0.138 17.927 0.010 -10.128 0.021 3.792 0.244

54 1.613 0.137 26.053 0.021 -4.368 0.076 3.554 0.216

55 11.258 0.173 0.644 0.039 -3.146 0.030 2.709 0.256

56 3.143 0.173 0.391 0.177 -3.440 0.033 3.667 0.194

57 4.988 0.173 0.501 0.015 -3.176 0.015 1.362 0.227

58 9.648 0.173 -0.365 0.018 -0.219 0.072 1.012 0.211

59 2.350 0.124 18.352 0.013 -10.316 0.025 2.732 0.242

60 8.304 0.117 17.133 0.009 -8.417 0.013 2.447 0.218

61 21.552 0.129 10.849 0.042 15.194 0.018 1.972 0.241

62 5.233 0.137 6.264 0.023 -7.603 0.016 2.440 0.227

63 1.790 0.137 23.980 0.006 14.888 0.059 2.732 0.215

64 2.126 0.110 6.167 0.013 13.972 0.032 2.506 0.228

65 1.084 0.110 5.710 0.040 -8.599 0.175 2.706 0.217

66 2.604 0.110 5.729 0.014 -8.766 0.107 1.543 0.161

67 2.060 0.110 6.389 0.017 14.636 0.036 2.720 0.216

68 1.270 0.110 -3.347 0.025 4.813 0.073 2.115 0.244

69 0.955 0.132 25.939 0.016 -5.277 0.059 2.251 0.217



N¹ C VXSgr 43GHz SiO óL “feature”�ëê 109L C.1 – continued

ID Flux σFlux x σx y σy v σv

[Jy] [mas] [mas] [km/s]

70 7.132 0.107 5.682 0.007 -9.142 0.040 1.092 0.263

71 1.424 0.136 6.076 0.020 15.145 0.035 1.631 0.242

72 13.087 0.197 6.421 0.022 -8.878 0.026 0.163 0.266

73 9.782 0.172 7.663 0.045 -9.065 0.022 -0.084 0.284

74 55.032 0.177 -0.031 0.012 0.012 0.010 -0.102 0.280

75 5.715 0.177 0.047 0.010 0.781 0.053 0.608 0.307

76 4.148 0.177 0.018 0.013 -0.756 0.039 0.573 0.265

77 19.092 0.164 23.075 0.026 13.980 0.019 -0.353 0.245

78 4.949 0.132 7.530 0.005 -9.265 0.012 0.856 0.189

79 3.883 0.152 21.222 0.008 13.947 0.036 0.423 0.244

80 3.081 0.194 24.504 0.056 12.599 0.042 0.263 0.277

81 10.415 0.124 21.418 0.029 -10.977 0.035 -0.129 0.270

82 5.290 0.197 25.717 0.040 10.030 0.070 -0.358 0.316

83 6.235 0.101 25.490 0.009 12.220 0.007 0.150 0.215

84 2.887 0.179 7.019 0.020 -8.868 0.048 -0.308 0.246

85 0.770 0.064 23.060 0.008 14.628 0.023 -0.520 0.231

86 1.278 0.137 23.954 0.011 13.997 0.037 -0.787 0.217

87 1.049 0.141 25.394 0.011 9.722 0.052 -0.789 0.217

88 9.703 0.336 26.532 0.023 9.821 0.027 -2.116 0.260

89 11.582 0.113 25.858 0.019 9.740 0.012 -2.009 0.259

90 1.931 0.104 22.819 0.009 11.111 0.026 -2.411 0.267

91 1.897 0.104 31.028 0.025 -8.959 0.045 -2.822 0.285

92 4.196 0.121 22.329 0.012 11.941 0.022 -3.188 0.275

93 4.116 0.111 14.160 0.023 11.187 0.014 -4.770 0.230

94 1.161 0.111 9.121 0.016 16.027 0.019 -4.686 0.217

(4) Epoch: 2007/05/18

1 20.295 0.154 7.843 0.025 -11.832 0.020 12.987 0.235

2 0.948 0.121 10.125 0.016 -12.488 0.045 14.150 0.218

3 2.156 0.135 17.114 0.042 -11.436 0.117 12.654 0.213



N¹ C VXSgr 43GHz SiO óL “feature”�ëê 110L C.1 – continued

ID Flux σFlux x σx y σy v σv

[Jy] [mas] [mas] [km/s]

4 2.336 0.135 17.203 0.070 -11.330 0.057 11.456 0.207

5 14.071 0.135 7.955 0.003 -11.769 0.008 11.902 0.202

6 4.002 0.106 17.008 0.012 -11.126 0.030 11.159 0.304

7 1.333 0.126 16.972 0.013 -10.828 0.061 8.768 0.217

8 0.575 0.044 16.947 0.004 -11.207 0.002 7.022 0.216

9 1.585 0.116 1.406 0.017 -14.890 0.031 11.685 0.212

10 8.739 0.116 18.287 0.016 -4.979 0.014 9.203 0.228

11 1.358 0.119 8.139 0.013 -10.943 0.027 9.202 0.216

12 7.835 0.102 27.934 0.009 2.503 0.013 8.084 0.196

13 2.248 0.162 27.728 0.024 5.475 0.034 8.195 0.224

14 1.926 0.162 26.525 0.038 7.681 0.028 8.349 0.217

15 3.025 0.119 28.048 0.006 -1.764 0.022 8.019 0.223

16 10.916 0.107 17.000 0.006 -10.632 0.012 7.072 0.237

17 1.943 0.114 11.343 0.023 12.318 0.034 7.749 0.234

18 3.406 0.111 18.760 0.008 -13.267 0.022 7.225 0.250

19 0.483 0.046 17.070 0.005 -10.018 0.028 7.032 0.217

20 6.854 0.127 25.047 0.016 -3.531 0.058 6.421 0.237

21 1.479 0.117 26.981 0.012 6.508 0.037 6.627 0.250

22 5.762 0.125 23.621 0.032 -8.420 0.033 6.450 0.216

23 2.394 0.137 19.642 0.012 6.311 0.044 6.199 0.247

24 3.973 0.127 17.115 0.014 14.267 0.022 6.103 0.238

25 2.605 0.178 26.122 0.068 5.056 0.040 6.535 0.204

26 4.805 0.178 28.184 0.065 -1.323 0.038 5.940 0.268

27 15.937 0.131 11.843 0.006 13.212 0.052 5.034 0.238

28 2.995 0.123 17.113 0.005 13.448 0.012 5.596 0.162

29 19.104 0.192 17.275 0.034 13.512 0.026 3.854 0.206

30 14.929 0.181 20.944 0.020 -8.087 0.020 4.709 0.241

31 15.388 0.248 22.043 0.049 -8.360 0.029 4.385 0.269

32 1.692 0.248 18.689 0.013 6.535 0.025 5.357 0.211



N¹ C VXSgr 43GHz SiO óL “feature”�ëê 111L C.1 – continued

ID Flux σFlux x σx y σy v σv

[Jy] [mas] [mas] [km/s]

33 50.993 0.132 12.376 0.006 13.555 0.028 3.774 0.215

34 1.413 0.132 21.212 0.030 8.116 0.022 4.882 0.217

35 15.159 0.121 22.328 0.010 -8.610 0.021 4.078 0.243

36 1.076 0.106 4.791 0.016 15.048 0.038 4.814 0.209

37 10.718 0.106 17.677 0.054 13.760 0.031 4.127 0.289

38 2.632 0.106 28.463 0.070 -0.992 0.039 4.145 0.293

39 17.036 0.106 11.880 0.012 13.694 0.060 3.514 0.271

40 6.738 0.212 0.753 0.067 -3.146 0.043 3.499 0.194

41 1.810 0.148 17.886 0.023 -10.032 0.045 3.818 0.231

42 2.576 0.148 12.266 0.006 12.898 0.036 3.597 0.215

43 1.197 0.131 26.025 0.009 -4.363 0.029 3.568 0.217

44 0.752 0.131 49.790 0.014 34.644 0.059 3.574 0.217

45 4.133 0.131 12.502 0.026 14.386 0.057 3.239 0.191

46 12.497 0.131 12.543 0.006 14.029 0.050 1.828 0.206

47 2.653 0.140 18.330 0.017 -10.337 0.027 2.751 0.248

48 0.893 0.125 5.652 0.012 -8.394 0.046 3.125 0.217

49 0.900 0.088 5.800 0.024 -8.405 0.064 1.370 0.216

50 9.036 0.110 17.122 0.006 -8.371 0.017 2.442 0.218

51 0.988 0.157 0.152 0.090 -3.659 0.135 3.124 0.217

52 0.898 0.128 24.847 0.017 9.606 0.047 3.105 0.216

53 1.807 0.113 23.953 0.011 14.953 0.050 2.860 0.219

54 9.989 0.117 0.537 0.019 -3.122 0.010 2.175 0.266

55 23.359 0.161 10.810 0.042 15.221 0.015 1.905 0.256

56 6.223 0.122 6.242 0.018 -7.583 0.020 2.435 0.229

57 0.945 0.122 25.922 0.055 -5.200 0.056 2.297 0.215

58 7.591 0.113 5.662 0.008 -9.066 0.032 1.209 0.257

59 0.491 0.113 10.967 0.019 15.924 0.086 1.848 0.216

60 1.674 0.148 6.060 0.014 15.173 0.030 1.815 0.216

61 14.305 0.314 6.402 0.022 -8.866 0.017 0.171 0.271



N¹ C VXSgr 43GHz SiO óL “feature”�ëê 112L C.1 – continued

ID Flux σFlux x σx y σy v σv

[Jy] [mas] [mas] [km/s]

62 3.528 0.125 7.884 0.008 -8.970 0.027 1.018 0.221

63 8.861 0.125 7.567 0.031 -9.023 0.019 -0.624 0.261

64 11.064 0.127 21.418 0.025 -10.959 0.025 -0.166 0.256

65 57.475 0.183 -0.055 0.012 0.024 0.011 -0.042 0.294

66 5.156 0.180 7.478 0.024 -9.235 0.030 0.854 0.188

67 19.649 0.148 23.059 0.029 14.024 0.015 -0.265 0.240

68 2.216 0.154 22.897 0.008 14.086 0.020 -2.962 0.217

69 3.857 0.189 24.426 0.019 12.616 0.041 0.483 0.263

70 3.943 0.221 21.202 0.017 13.932 0.071 0.589 0.221

71 6.142 0.177 25.696 0.030 9.997 0.051 -0.341 0.330

72 7.375 0.115 25.477 0.010 12.240 0.007 0.172 0.218

73 2.892 0.115 0.073 0.009 0.714 0.015 -0.107 0.261

74 3.047 0.115 -0.090 0.011 -0.655 0.039 -0.131 0.262

75 0.574 0.115 23.086 0.004 14.682 0.021 -0.767 0.217

76 7.185 0.132 26.572 0.027 9.858 0.018 -2.042 0.272

77 12.473 0.109 25.838 0.017 9.774 0.013 -1.995 0.253

78 1.650 0.099 22.804 0.007 11.134 0.016 -2.497 0.264

79 12.331 0.173 22.237 0.041 12.032 0.042 -2.794 0.269

80 1.794 0.102 30.985 0.025 -8.973 0.037 -2.637 0.281

81 1.323 0.102 22.637 0.017 14.352 0.030 -2.929 0.216

82 3.958 0.111 14.134 0.028 11.230 0.027 -4.789 0.222

83 1.658 0.111 9.071 0.017 16.076 0.036 -4.645 0.213

(5) Epoch: 2007/05/19

1 20.899 0.128 7.770 0.019 -11.869 0.019 13.216 0.193

2 0.894 0.128 10.085 0.015 -12.519 0.020 14.025 0.216

3 5.650 0.112 17.013 0.019 -11.237 0.050 11.599 0.266

4 20.750 0.112 7.912 0.010 -11.787 0.028 12.108 0.225

5 2.291 0.112 16.910 0.020 -10.991 0.070 9.590 0.307

6 1.504 0.105 1.372 0.016 -14.913 0.038 11.660 0.226



N¹ C VXSgr 43GHz SiO óL “feature”�ëê 113L C.1 – continued

ID Flux σFlux x σx y σy v σv

[Jy] [mas] [mas] [km/s]

7 1.366 0.133 8.063 0.016 -11.097 0.058 9.837 0.317

8 9.136 0.111 18.247 0.008 -5.009 0.013 9.251 0.229

9 1.414 0.121 13.930 0.015 -7.720 0.024 9.474 0.224

10 7.510 0.102 27.900 0.006 2.461 0.004 8.031 0.207

11 2.093 0.120 27.677 0.011 5.406 0.022 8.182 0.232

12 2.015 0.120 26.503 0.015 7.680 0.041 8.361 0.217

13 2.953 0.175 28.004 0.026 -1.711 0.053 7.575 0.269

14 11.067 0.106 16.959 0.005 -10.665 0.011 7.018 0.225

15 2.484 0.133 11.263 0.014 12.293 0.043 7.741 0.231

16 3.531 0.111 18.700 0.012 -13.271 0.025 7.085 0.274

17 5.279 0.122 25.045 0.019 -3.456 0.049 6.479 0.247

18 1.543 0.112 26.957 0.012 6.459 0.021 6.788 0.242

19 3.000 0.210 28.241 0.025 -1.327 0.047 6.252 0.250

20 5.308 0.115 23.587 0.039 -8.459 0.009 6.384 0.223

21 4.529 0.128 17.065 0.015 14.271 0.045 6.006 0.231

22 2.378 0.147 19.610 0.016 6.312 0.036 6.107 0.244

23 1.551 0.147 8.525 0.029 -10.298 0.054 6.639 0.216

24 1.866 0.150 26.074 0.078 4.988 0.047 6.330 0.234

25 2.741 0.150 24.915 0.004 -3.819 0.013 6.188 0.217

26 1.144 0.160 22.769 0.048 5.433 0.035 6.163 0.217

27 17.337 0.191 11.815 0.013 13.189 0.058 5.055 0.249

28 9.809 0.314 17.554 0.057 13.650 0.028 5.350 0.235

29 21.197 0.314 17.416 0.011 13.571 0.021 3.776 0.239

30 15.220 0.244 20.897 0.027 -8.116 0.025 4.785 0.248

31 1.637 0.112 18.645 0.013 6.521 0.018 5.668 0.205

32 4.865 0.112 17.034 0.015 13.328 0.036 5.290 0.195

33 2.964 0.112 16.865 0.016 13.482 0.031 4.080 0.204

34 25.758 0.324 22.100 0.041 -8.460 0.032 4.255 0.234

35 54.337 0.194 12.348 0.010 13.552 0.035 3.696 0.254



N¹ C VXSgr 43GHz SiO óL “feature”�ëê 114L C.1 – continued

ID Flux σFlux x σx y σy v σv

[Jy] [mas] [mas] [km/s]

36 1.412 0.194 4.792 0.011 15.073 0.023 4.880 0.217

37 1.556 0.194 21.445 0.015 -8.546 0.086 4.939 0.207

38 1.316 0.165 22.018 0.017 -9.197 0.020 4.383 0.210

39 4.985 0.250 -0.695 0.072 -0.678 0.047 3.818 0.275

40 1.904 0.255 28.285 0.019 -0.906 0.063 4.175 0.241

41 16.391 0.255 11.841 0.008 13.670 0.066 3.558 0.283

42 6.615 0.407 12.436 0.018 14.297 0.052 3.713 0.194

43 12.172 0.185 12.505 0.011 13.971 0.027 1.982 0.227

44 2.066 0.221 17.877 0.013 -10.127 0.032 3.820 0.235

45 11.754 0.244 0.574 0.033 -3.149 0.030 2.490 0.287

46 3.150 0.244 26.081 0.036 -4.495 0.056 3.605 0.214

47 3.058 0.176 18.305 0.010 -10.386 0.043 2.704 0.264

48 2.401 0.268 0.088 0.038 -3.708 0.035 3.123 0.217

49 9.279 0.157 17.082 0.008 -8.442 0.026 2.470 0.224

50 22.380 0.163 10.828 0.046 15.231 0.009 2.105 0.243

51 12.902 0.163 -0.398 0.011 -0.340 0.039 1.548 0.262

52 7.039 0.177 6.195 0.016 -7.554 0.018 2.453 0.227

53 2.132 0.177 23.924 0.010 14.836 0.032 2.729 0.215

54 2.926 0.206 6.136 0.020 13.957 0.039 2.514 0.225

55 1.509 0.206 6.454 0.061 14.509 0.160 2.736 0.214

56 5.713 0.151 0.077 0.012 1.033 0.025 1.716 0.245

57 1.764 0.105 10.514 0.019 15.017 0.032 2.036 0.264

58 2.372 0.105 10.472 0.010 15.206 0.032 0.589 0.208

59 8.310 0.160 5.626 0.009 -9.102 0.042 1.144 0.270

60 2.615 0.246 6.110 0.028 15.142 0.039 1.574 0.227

61 53.862 0.149 -0.042 0.023 -0.005 0.022 0.154 0.308

62 14.774 0.347 6.349 0.030 -8.896 0.022 0.161 0.258

63 3.578 0.152 -0.048 0.016 -0.750 0.021 0.461 0.264

64 11.457 0.230 7.579 0.051 -9.073 0.026 -0.113 0.273



N¹ C VXSgr 43GHz SiO óL “feature”�ëê 115L C.1 – continued

ID Flux σFlux x σx y σy v σv

[Jy] [mas] [mas] [km/s]

65 1.910 0.230 -0.198 0.095 0.676 0.025 0.874 0.224

66 5.611 0.201 24.453 0.030 12.622 0.035 0.226 0.288

67 20.554 0.169 23.027 0.027 14.002 0.016 -0.339 0.246

68 5.571 0.195 7.459 0.018 -9.288 0.044 0.858 0.190

69 11.712 0.140 21.363 0.033 -10.964 0.039 -0.173 0.269

70 4.283 0.242 21.208 0.019 13.996 0.055 0.384 0.228

71 8.880 0.124 25.444 0.010 12.219 0.006 0.189 0.226

72 2.923 0.124 -0.401 0.009 -0.004 0.053 -0.209 0.293

73 5.836 0.124 -0.238 0.018 -0.001 0.038 -2.256 0.229

74 2.984 0.124 6.992 0.016 -8.969 0.077 -0.347 0.237

75 13.723 0.129 25.783 0.015 9.809 0.040 -1.556 0.249

76 1.094 0.133 25.291 0.012 9.863 0.043 -1.032 0.248

77 2.688 0.143 22.446 0.081 11.881 0.041 -1.635 0.292

78 4.392 0.143 22.293 0.006 11.915 0.013 -3.486 0.234

79 8.806 0.181 26.517 0.017 9.830 0.019 -2.128 0.264

80 1.403 0.181 22.731 0.058 13.355 0.023 -1.182 0.215

81 1.656 0.099 22.770 0.012 11.108 0.025 -2.482 0.270

82 1.621 0.099 30.947 0.007 -9.035 0.017 -2.421 0.197

83 3.435 0.135 22.239 0.063 11.972 0.041 -2.672 0.149

84 2.659 0.148 22.794 0.020 14.225 0.045 -2.958 0.217

85 4.588 0.109 14.095 0.028 11.213 0.017 -4.786 0.211

86 2.168 0.109 9.056 0.005 16.026 0.013 -4.603 0.201

(6) Epoch: 2007/05/20

1 22.914 0.124 7.769 0.015 -11.869 0.015 13.205 0.190

2 1.129 0.110 10.087 0.012 -12.518 0.030 14.120 0.223

3 6.387 0.171 17.027 0.015 -11.263 0.035 11.597 0.276

4 24.682 0.171 7.906 0.011 -11.809 0.019 12.125 0.218

5 0.457 0.050 7.794 0.130 -11.203 0.050 12.240 0.217

6 1.926 0.098 1.380 0.011 -14.959 0.017 11.632 0.236



N¹ C VXSgr 43GHz SiO óL “feature”�ëê 116L C.1 – continued

ID Flux σFlux x σx y σy v σv

[Jy] [mas] [mas] [km/s]

7 1.655 0.121 8.091 0.009 -11.019 0.028 9.405 0.251

8 11.169 0.099 16.937 0.016 -10.768 0.056 7.902 0.428

9 9.939 0.109 18.237 0.013 -5.010 0.013 9.179 0.234

10 1.333 0.109 13.928 0.019 -7.663 0.044 9.450 0.248

11 1.200 0.145 25.461 0.019 8.684 0.050 9.165 0.211

12 7.104 0.097 27.902 0.008 2.455 0.010 8.050 0.195

13 2.354 0.115 26.518 0.023 7.660 0.035 8.327 0.233

14 4.017 0.168 28.054 0.031 -1.564 0.062 6.769 0.348

15 3.027 0.168 27.698 0.027 5.415 0.026 8.217 0.235

16 2.689 0.110 11.321 0.026 12.345 0.075 7.541 0.263

17 4.247 0.107 18.713 0.010 -13.283 0.034 7.074 0.258

18 7.690 0.143 24.989 0.017 -3.589 0.064 6.398 0.241

19 1.927 0.118 26.983 0.014 6.431 0.031 6.673 0.245

20 1.141 0.168 19.977 0.070 9.760 0.070 7.043 0.217

21 1.141 0.133 21.459 0.013 7.294 0.036 7.027 0.216

22 5.922 0.111 23.539 0.038 -8.457 0.023 6.285 0.204

23 2.671 0.115 19.601 0.014 6.271 0.036 6.177 0.251

24 5.418 0.133 17.091 0.012 14.230 0.017 6.241 0.225

25 1.920 0.182 17.334 0.013 14.384 0.122 4.405 0.214

26 1.378 0.149 8.483 0.020 -10.249 0.033 6.597 0.217

27 16.657 0.151 11.805 0.014 13.260 0.073 4.891 0.277

28 1.791 0.167 22.750 0.033 5.478 0.031 6.121 0.210

29 16.215 0.190 20.899 0.022 -8.139 0.029 4.736 0.252

30 1.746 0.102 18.635 0.010 6.569 0.020 5.522 0.218

31 15.528 0.187 21.976 0.020 -8.399 0.038 4.617 0.194

32 54.320 0.132 12.334 0.013 13.538 0.030 3.729 0.256

33 1.449 0.119 4.757 0.011 15.023 0.063 5.000 0.230

34 1.472 0.199 15.105 0.110 -9.150 0.102 5.254 0.211

35 1.743 0.199 21.223 0.054 7.957 0.058 4.764 0.241



N¹ C VXSgr 43GHz SiO óL “feature”�ëê 117L C.1 – continued

ID Flux σFlux x σx y σy v σv

[Jy] [mas] [mas] [km/s]

36 3.987 0.286 20.308 0.047 -8.203 0.023 4.765 0.189

37 1.244 0.127 21.409 0.043 -8.525 0.038 4.856 0.217

38 1.296 0.127 25.633 0.040 5.289 0.117 4.742 0.238

39 0.894 0.070 11.835 0.053 13.943 0.024 4.857 0.217

40 13.355 0.119 11.845 0.015 13.759 0.019 3.172 0.263

41 22.430 0.153 22.309 0.012 -8.617 0.019 3.924 0.229

42 23.008 0.242 17.268 0.047 13.501 0.029 3.955 0.238

43 4.835 0.122 17.717 0.012 13.757 0.008 3.459 0.222

44 4.097 0.088 12.435 0.009 14.269 0.043 3.719 0.217

45 6.983 0.088 12.521 0.024 14.039 0.023 1.487 0.198

46 1.162 0.110 22.107 0.037 -9.266 0.017 4.411 0.215

47 1.366 0.131 19.399 0.042 11.518 0.046 4.415 0.216

48 6.138 0.176 -0.656 0.074 -0.691 0.054 3.699 0.235

49 2.025 0.123 17.878 0.016 -10.038 0.034 3.662 0.248

50 11.802 0.174 0.576 0.044 -3.127 0.013 2.528 0.286

51 1.356 0.137 25.978 0.014 -4.433 0.022 3.334 0.249

52 2.974 0.117 18.303 0.017 -10.363 0.024 2.703 0.253

53 8.256 0.135 6.173 0.033 -7.654 0.067 2.684 0.193

54 1.300 0.131 5.563 0.012 -8.337 0.024 3.101 0.215

55 0.615 0.089 5.712 0.030 -8.358 0.067 1.629 0.234

56 9.184 0.113 17.069 0.008 -8.406 0.013 2.471 0.222

57 0.969 0.107 24.833 0.015 9.622 0.029 3.121 0.217

58 1.255 0.107 25.149 0.012 9.773 0.064 -0.321 0.216

59 2.473 0.108 23.928 0.009 14.901 0.037 2.819 0.214

60 24.478 0.167 10.809 0.030 15.212 0.016 2.091 0.225

61 1.761 0.167 12.486 0.003 14.455 0.057 2.826 0.177

62 0.876 0.140 27.741 0.021 7.761 0.042 2.695 0.217

63 8.633 0.105 5.625 0.009 -9.105 0.044 1.176 0.268

64 2.330 0.171 6.075 0.022 15.060 0.027 1.626 0.239



N¹ C VXSgr 43GHz SiO óL “feature”�ëê 118L C.1 – continued

ID Flux σFlux x σx y σy v σv

[Jy] [mas] [mas] [km/s]

65 2.555 0.171 10.466 0.011 15.162 0.020 0.279 0.290

66 9.958 0.187 7.692 0.042 -9.032 0.024 0.116 0.258

67 4.030 0.181 24.448 0.050 12.637 0.032 0.372 0.287

68 9.968 0.114 25.458 0.016 12.210 0.010 0.286 0.212

69 20.801 0.113 23.032 0.025 14.011 0.024 -0.334 0.244

70 55.547 0.180 -0.089 0.013 0.002 0.011 -0.096 0.299

71 12.588 0.163 6.310 0.019 -8.919 0.020 0.053 0.281

72 5.952 0.161 -0.024 0.033 -0.778 0.027 0.413 0.279

73 5.101 0.118 7.479 0.007 -9.231 0.025 0.688 0.213

74 3.698 0.106 7.461 0.008 -9.057 0.034 -1.003 0.237

75 7.781 0.185 25.602 0.037 9.996 0.054 -0.541 0.314

76 11.946 0.114 21.364 0.040 -10.991 0.039 -0.132 0.285

77 4.692 0.256 21.150 0.020 13.967 0.034 0.407 0.248

78 0.885 0.256 32.341 0.012 -3.819 0.045 0.529 0.217

79 2.112 0.256 -0.110 0.031 0.720 0.017 0.205 0.187

80 2.722 0.149 6.992 0.009 -8.966 0.040 -0.377 0.267

81 4.178 0.136 22.346 0.034 11.909 0.023 -2.722 0.351

82 1.294 0.136 23.896 0.015 13.942 0.049 -0.958 0.245

83 0.598 0.136 -41.554 0.015 -12.793 0.040 -0.768 0.217

84 8.473 0.173 26.557 0.010 9.845 0.013 -2.113 0.277

85 1.365 0.173 22.770 0.025 13.194 0.161 -1.198 0.217

86 1.406 0.173 6.851 0.016 13.601 0.065 -1.192 0.216

87 14.622 0.100 25.807 0.017 9.753 0.008 -1.970 0.250

88 1.593 0.100 9.643 0.018 15.514 0.031 -1.864 0.225

89 2.197 0.098 22.771 0.007 11.100 0.017 -2.523 0.268

90 1.549 0.106 30.982 0.023 -8.976 0.045 -2.859 0.313

91 3.695 0.106 22.826 0.063 14.175 0.022 -3.344 0.214

92 4.820 0.108 14.092 0.024 11.225 0.023 -4.735 0.230



N¹ C VXSgr 43GHz SiO óL “feature”�ëê 119L C.1 – continued

ID Flux σFlux x σx y σy v σv

[Jy] [mas] [mas] [km/s]

93 2.629 0.095 9.046 0.018 16.021 0.034 -4.566 0.196

(7) Epoch: 2007/05/21

1 0.953 0.000 10.082 0.021 -12.503 0.055 13.857 0.240

2 23.606 0.142 7.771 0.017 -11.875 0.025 13.220 0.189

3 2.264 0.136 17.069 0.019 -11.449 0.121 12.618 0.204

4 4.238 0.186 17.137 0.067 -11.382 0.107 11.235 0.153

5 25.162 0.186 7.910 0.010 -11.799 0.024 12.105 0.227

6 1.645 0.157 8.028 0.023 -11.106 0.042 10.375 0.371

7 2.111 0.107 1.397 0.009 -14.988 0.023 11.791 0.226

8 5.656 0.115 16.981 0.015 -11.170 0.034 11.054 0.325

9 9.927 0.111 18.236 0.010 -5.013 0.014 9.191 0.228

10 1.245 0.111 13.925 0.012 -7.655 0.038 9.465 0.246

11 11.369 0.110 16.963 0.003 -10.677 0.012 7.056 0.233

12 2.479 0.108 27.683 0.009 5.416 0.019 8.306 0.239

13 2.240 0.120 26.516 0.022 7.658 0.031 8.341 0.226

14 6.315 0.096 27.911 0.011 2.461 0.014 8.022 0.188

15 3.049 0.166 28.001 0.021 -1.726 0.046 7.538 0.281

16 1.329 0.166 27.848 0.013 -1.527 0.030 4.446 0.217

17 1.128 0.166 10.642 0.020 12.396 0.042 8.356 0.217

18 2.895 0.132 11.274 0.014 12.351 0.050 7.562 0.255

19 4.228 0.101 18.713 0.007 -13.316 0.028 7.047 0.257

20 0.838 0.068 16.957 0.008 -10.098 0.020 7.129 0.232

21 5.580 0.126 25.049 0.018 -3.413 0.023 6.836 0.220

22 1.982 0.117 26.965 0.009 6.490 0.024 6.727 0.247

23 1.191 0.155 8.751 0.022 -11.267 0.042 7.024 0.216

24 1.012 0.134 21.416 0.017 7.361 0.030 7.035 0.217

25 3.589 0.197 28.231 0.034 -1.354 0.038 6.223 0.238

26 5.559 0.114 23.555 0.057 -8.510 0.035 6.303 0.222

27 4.163 0.124 17.080 0.008 14.240 0.011 6.075 0.248



N¹ C VXSgr 43GHz SiO óL “feature”�ëê 120L C.1 – continued

ID Flux σFlux x σx y σy v σv

[Jy] [mas] [mas] [km/s]

28 1.911 0.120 19.598 0.026 6.266 0.039 6.137 0.256

29 2.944 0.257 25.986 0.052 5.100 0.060 6.539 0.205

30 5.288 0.136 24.944 0.014 -3.746 0.018 6.022 0.216

31 1.629 0.136 8.551 0.027 -10.011 0.055 6.211 0.214

32 12.095 0.160 11.826 0.016 13.138 0.061 5.159 0.224

33 3.404 0.281 18.064 0.043 13.581 0.053 5.790 0.252

34 5.071 0.281 17.704 0.008 13.743 0.027 3.587 0.216

35 2.696 0.281 17.540 0.017 13.589 0.027 5.753 0.217

36 21.635 0.375 17.378 0.041 13.553 0.036 4.047 0.257

37 14.931 0.187 20.878 0.037 -8.134 0.028 4.837 0.215

38 1.896 0.112 18.649 0.011 6.547 0.044 5.664 0.203

39 2.220 0.115 17.062 0.009 13.374 0.055 5.587 0.153

40 5.857 0.115 16.978 0.053 13.488 0.092 4.054 0.301

41 13.239 0.325 21.988 0.047 -8.407 0.032 4.411 0.252

42 55.394 0.231 12.331 0.009 13.537 0.024 3.785 0.225

43 0.838 0.105 21.535 0.041 -8.892 0.078 5.300 0.217

44 1.303 0.105 21.170 0.021 7.969 0.057 4.902 0.215

45 1.168 0.154 4.762 0.010 15.072 0.043 4.867 0.217

46 1.646 0.154 20.242 0.042 -8.172 0.053 4.987 0.185

47 0.815 0.081 11.883 0.109 12.607 0.079 4.840 0.215

48 0.640 0.081 11.933 0.082 13.895 0.017 4.891 0.217

49 12.207 0.193 11.837 0.018 13.768 0.021 3.236 0.258

50 22.044 0.262 22.302 0.008 -8.624 0.013 4.019 0.215

51 4.661 0.140 12.412 0.017 14.236 0.037 3.701 0.211

52 17.651 0.140 12.494 0.012 13.940 0.045 2.203 0.205

53 1.049 0.093 12.317 0.026 12.861 0.020 4.349 0.198

54 1.514 0.196 22.122 0.076 -9.212 0.020 4.394 0.212

55 1.762 0.238 -50.927 0.034 19.424 0.060 4.414 0.216

56 2.229 0.243 17.868 0.011 -10.106 0.027 3.970 0.215



N¹ C VXSgr 43GHz SiO óL “feature”�ëê 121L C.1 – continued

ID Flux σFlux x σx y σy v σv

[Jy] [mas] [mas] [km/s]

57 9.650 0.184 0.715 0.073 -3.083 0.021 3.141 0.197

58 4.780 0.251 -0.598 0.027 -0.690 0.064 3.535 0.214

59 8.603 0.189 6.195 0.029 -7.626 0.031 2.457 0.230

60 8.000 0.157 17.089 0.006 -8.428 0.012 2.413 0.226

61 21.364 0.183 10.834 0.014 15.213 0.012 2.170 0.222

62 3.237 0.173 18.333 0.030 -10.396 0.048 2.397 0.249

63 2.395 0.173 23.937 0.007 14.943 0.027 2.750 0.211

64 3.414 0.217 6.115 0.012 14.024 0.024 2.483 0.218

65 1.717 0.222 -3.407 0.021 5.157 0.039 2.677 0.216

66 9.873 0.151 0.477 0.011 -3.140 0.027 1.900 0.264

67 4.734 0.148 10.504 0.013 15.122 0.016 1.424 0.296

68 7.992 0.128 5.627 0.009 -9.102 0.038 1.181 0.260

69 11.840 0.469 6.324 0.019 -8.924 0.027 0.086 0.275

70 11.477 0.431 7.626 0.039 -9.052 0.019 -0.110 0.273

71 52.449 0.364 -0.080 0.012 0.001 0.014 -0.118 0.292

72 15.405 0.801 -0.490 0.043 -0.208 0.065 0.877 0.199

73 5.125 0.269 -0.039 0.012 -0.725 0.020 0.358 0.272

74 4.795 0.269 -0.008 0.020 0.787 0.089 0.734 0.291

75 21.483 0.247 23.031 0.026 14.007 0.020 -0.344 0.248

76 2.404 0.247 22.922 0.032 14.104 0.110 -3.348 0.215

77 4.624 0.428 24.392 0.044 12.653 0.038 0.412 0.263

78 5.057 0.224 7.465 0.013 -9.260 0.030 0.868 0.195

79 2.810 0.356 21.166 0.024 13.905 0.074 0.619 0.227

80 1.958 0.246 25.525 0.019 10.241 0.051 0.904 0.209

81 1.427 0.246 25.276 0.029 10.068 0.070 -1.590 0.210

82 9.760 0.242 25.455 0.008 12.228 0.010 0.261 0.203

83 2.242 0.203 21.007 0.022 -10.986 0.038 0.665 0.222

84 10.789 0.181 21.413 0.016 -11.047 0.026 -0.315 0.259

85 0.725 0.181 23.047 0.030 14.680 0.033 -0.322 0.216



N¹ C VXSgr 43GHz SiO óL “feature”�ëê 122L C.1 – continued

ID Flux σFlux x σx y σy v σv

[Jy] [mas] [mas] [km/s]

86 1.729 0.176 6.936 0.041 -8.979 0.039 -0.610 0.267

87 1.745 0.165 25.217 0.031 9.981 0.038 -0.801 0.216

88 8.553 0.235 26.551 0.017 9.860 0.024 -2.054 0.272

89 14.205 0.106 25.806 0.013 9.755 0.009 -1.859 0.253

90 1.031 0.100 25.914 0.063 9.177 0.020 -1.698 0.211

91 1.348 0.101 9.628 0.014 15.505 0.042 -1.798 0.211

92 2.335 0.099 22.770 0.010 11.109 0.017 -2.628 0.268

93 3.807 0.115 22.256 0.017 11.933 0.020 -3.052 0.303

94 1.294 0.106 30.996 0.022 -8.978 0.049 -2.881 0.325

95 0.886 0.106 0.360 0.037 -0.483 0.144 -2.502 0.217

96 1.338 0.106 22.651 0.026 14.333 0.062 -3.303 0.202

97 4.289 0.105 14.084 0.031 11.234 0.011 -4.761 0.217

98 2.535 0.094 9.040 0.027 16.038 0.034 -4.573 0.187

(8) Epoch: 2007/05/22

1 25.572 0.171 7.852 0.030 -11.822 0.014 12.595 0.264

2 0.972 0.171 10.071 0.009 -12.560 0.039 14.042 0.213

3 1.261 0.074 7.951 0.014 -11.212 0.019 12.023 0.216

4 1.434 0.074 8.008 0.019 -11.279 0.103 10.551 0.215

5 1.297 0.218 8.044 0.012 -11.004 0.037 9.188 0.215

6 5.771 0.218 17.026 0.017 -11.231 0.040 11.420 0.275

7 1.513 0.100 1.359 0.011 -14.925 0.021 11.644 0.217

8 10.843 0.101 16.960 0.008 -10.680 0.022 7.178 0.260

9 9.556 0.136 18.231 0.010 -4.994 0.012 9.246 0.234

10 2.244 0.126 27.676 0.010 5.422 0.017 8.192 0.229

11 2.038 0.126 26.539 0.012 7.710 0.036 8.372 0.216

12 5.032 0.123 27.912 0.009 2.462 0.009 7.981 0.193

13 2.691 0.123 28.039 0.014 -1.801 0.031 7.760 0.238

14 1.871 0.165 11.265 0.014 12.309 0.026 7.725 0.245

15 3.670 0.127 18.705 0.005 -13.324 0.016 7.272 0.240



N¹ C VXSgr 43GHz SiO óL “feature”�ëê 123L C.1 – continued

ID Flux σFlux x σx y σy v σv

[Jy] [mas] [mas] [km/s]

16 4.940 0.114 25.005 0.027 -3.527 0.072 6.378 0.248

17 2.007 0.104 26.960 0.012 6.448 0.022 6.848 0.228

18 5.423 0.137 23.584 0.047 -8.476 0.022 6.371 0.226

19 4.130 0.142 17.140 0.053 14.275 0.034 5.627 0.319

20 2.148 0.153 19.606 0.022 6.292 0.033 6.180 0.245

21 2.590 0.153 28.178 0.085 -1.348 0.035 5.815 0.272

22 1.425 0.208 28.322 0.017 -1.129 0.059 3.566 0.217

23 2.142 0.208 25.987 0.057 5.207 0.124 6.240 0.207

24 14.793 0.194 11.843 0.053 13.177 0.055 4.966 0.219

25 17.611 0.265 17.444 0.047 13.558 0.027 4.052 0.222

26 13.182 0.165 20.916 0.033 -8.147 0.037 4.758 0.256

27 9.437 0.203 16.992 0.025 13.390 0.045 4.619 0.264

28 19.424 0.347 22.078 0.052 -8.419 0.040 4.486 0.217

29 54.958 0.226 12.340 0.006 13.548 0.022 3.785 0.213

30 1.866 0.217 20.286 0.056 -8.167 0.076 4.852 0.217

31 17.148 0.240 12.478 0.013 14.059 0.060 2.601 0.264

32 4.643 0.283 -0.684 0.047 -0.720 0.049 3.687 0.285

33 1.364 0.184 22.058 0.080 -9.222 0.072 4.410 0.215

34 14.822 0.184 22.313 0.008 -8.630 0.030 3.836 0.248

35 14.347 0.184 11.822 0.012 13.690 0.054 3.434 0.285

36 2.593 0.151 18.025 0.111 -10.193 0.053 3.487 0.287

37 9.444 0.135 0.574 0.046 -3.113 0.018 2.536 0.294

38 3.042 0.135 18.323 0.025 -10.320 0.076 2.342 0.204

39 2.628 0.135 0.038 0.017 -3.399 0.051 3.223 0.199

40 7.715 0.168 17.085 0.006 -8.406 0.011 2.439 0.219

41 7.832 0.187 6.213 0.016 -7.572 0.008 2.438 0.230

42 19.714 0.218 10.831 0.019 15.230 0.014 2.184 0.235

43 2.141 0.218 23.935 0.011 14.925 0.015 2.713 0.217

44 11.634 0.372 -0.479 0.009 -0.354 0.059 2.631 0.206



N¹ C VXSgr 43GHz SiO óL “feature”�ëê 124L C.1 – continued

ID Flux σFlux x σx y σy v σv

[Jy] [mas] [mas] [km/s]

45 10.894 0.372 -0.408 0.013 -0.246 0.092 1.325 0.236

46 8.510 0.372 -0.225 0.008 -0.002 0.016 -2.114 0.216

47 2.631 0.203 6.100 0.011 14.124 0.053 2.552 0.222

48 3.546 0.158 10.494 0.009 15.117 0.032 1.144 0.305

49 3.893 0.422 6.004 0.023 15.063 0.050 1.733 0.241

50 9.140 0.152 5.621 0.006 -9.117 0.035 1.085 0.257

51 4.632 0.152 0.021 0.034 0.891 0.089 1.220 0.245

52 50.972 0.165 -0.068 0.008 0.022 0.013 0.098 0.293

53 11.842 0.203 6.362 0.025 -8.899 0.022 0.198 0.275

54 1.371 0.142 -0.443 0.036 0.643 0.103 1.214 0.232

55 3.310 0.096 -0.088 0.014 -0.652 0.028 0.458 0.287

56 11.663 0.287 7.616 0.044 -9.028 0.024 -0.172 0.269

57 20.318 0.196 23.048 0.034 14.016 0.030 -0.235 0.242

58 1.533 0.156 23.355 0.055 13.817 0.119 -2.154 0.203

59 3.798 0.167 24.376 0.042 12.659 0.037 0.465 0.260

60 6.689 0.442 25.621 0.031 10.037 0.072 -0.415 0.314

61 1.616 0.164 20.955 0.022 -10.963 0.030 0.706 0.229

62 9.496 0.138 25.468 0.007 12.241 0.008 0.280 0.207

63 4.539 0.245 21.180 0.018 13.893 0.043 0.438 0.246

64 10.432 0.153 21.407 0.015 -11.018 0.027 -0.221 0.260

65 5.532 0.313 7.419 0.019 -9.281 0.045 0.791 0.163

66 7.082 0.133 26.589 0.024 9.885 0.026 -2.086 0.264

67 14.307 0.176 25.811 0.012 9.762 0.006 -1.888 0.240

68 2.308 0.103 22.790 0.010 11.081 0.019 -2.525 0.271

69 3.060 0.222 22.261 0.025 11.964 0.037 -3.053 0.287

70 0.829 0.222 30.985 0.023 -9.063 0.023 -2.488 0.216

71 3.467 0.222 22.812 0.023 14.203 0.029 -3.023 0.213

72 3.822 0.115 14.091 0.033 11.216 0.026 -4.822 0.215



N¹ C VXSgr 43GHz SiO óL “feature”�ëê 125L C.1 – continued

ID Flux σFlux x σx y σy v σv

[Jy] [mas] [mas] [km/s]

73 2.462 0.115 9.047 0.010 16.051 0.014 -4.626 0.208

(9) Epoch: 2007/05/23

1 25.702 0.146 7.841 0.027 -11.849 0.016 12.629 0.256

2 1.107 0.114 10.102 0.012 -12.465 0.035 14.173 0.229

3 6.094 0.205 17.046 0.013 -11.308 0.037 11.582 0.252

4 0.678 0.054 16.998 0.008 -11.216 0.019 6.976 0.206

5 0.714 0.054 7.952 0.012 -11.251 0.009 11.839 0.216

6 2.129 0.054 8.050 0.022 -11.202 0.076 9.952 0.326

7 1.278 0.102 1.374 0.013 -14.983 0.030 11.641 0.231

8 2.800 0.142 16.936 0.019 -10.977 0.063 9.510 0.347

9 10.037 0.111 18.225 0.008 -5.032 0.008 9.182 0.230

10 1.098 0.136 13.909 0.021 -7.671 0.046 9.429 0.244

11 0.919 0.140 25.416 0.016 8.782 0.036 9.188 0.215

12 1.947 0.116 26.533 0.025 7.665 0.033 8.326 0.221

13 4.446 0.308 28.053 0.033 -1.541 0.055 6.429 0.376

14 2.601 0.099 27.689 0.012 5.404 0.028 8.157 0.240

15 4.091 0.091 27.918 0.010 2.456 0.013 7.924 0.197

16 2.567 0.112 11.283 0.010 12.275 0.019 7.716 0.234

17 3.799 0.097 18.705 0.005 -13.324 0.023 7.159 0.234

18 10.834 0.101 16.963 0.005 -10.685 0.010 6.939 0.217

19 7.581 0.135 25.003 0.020 -3.593 0.065 6.379 0.242

20 0.637 0.048 16.974 0.006 -10.139 0.005 7.011 0.214

21 2.120 0.101 26.988 0.008 6.469 0.020 6.690 0.248

22 4.862 0.175 17.078 0.012 14.236 0.028 6.076 0.241

23 6.211 0.199 23.616 0.050 -8.564 0.039 6.392 0.218

24 2.182 0.120 19.593 0.017 6.247 0.027 6.143 0.258

25 15.380 0.150 11.809 0.010 13.170 0.063 5.140 0.254

26 1.296 0.159 22.764 0.028 5.434 0.033 6.160 0.216

27 3.763 0.163 17.568 0.018 13.571 0.018 5.654 0.199



N¹ C VXSgr 43GHz SiO óL “feature”�ëê 126L C.1 – continued

ID Flux σFlux x σx y σy v σv

[Jy] [mas] [mas] [km/s]

28 20.144 0.236 17.414 0.038 13.520 0.022 3.986 0.195

29 1.508 0.112 18.645 0.021 6.561 0.026 5.695 0.212

30 14.508 0.202 20.893 0.027 -8.171 0.030 4.789 0.241

31 2.808 0.125 17.052 0.019 13.389 0.014 5.602 0.167

32 5.442 0.272 16.996 0.050 13.466 0.064 3.882 0.303

33 17.876 0.213 22.020 0.056 -8.458 0.047 4.550 0.205

34 52.103 0.177 12.341 0.009 13.524 0.023 3.720 0.222

35 1.088 0.141 21.473 0.073 -8.762 0.141 5.294 0.217

36 1.274 0.154 15.040 0.036 -9.294 0.059 5.093 0.237

37 1.243 0.154 4.752 0.016 15.090 0.032 4.877 0.217

38 1.626 0.154 21.213 0.061 7.983 0.068 4.901 0.216

39 2.752 0.154 20.351 0.086 -8.270 0.034 4.980 0.189

40 10.755 0.149 12.467 0.024 14.044 0.045 2.529 0.278

41 5.588 0.202 -0.641 0.050 -0.656 0.037 3.795 0.266

42 2.335 0.164 17.872 0.011 -10.140 0.023 3.949 0.239

43 20.438 0.198 22.320 0.011 -8.673 0.012 3.849 0.202

44 14.427 0.198 11.828 0.012 13.677 0.057 3.455 0.278

45 2.465 0.198 12.367 0.035 12.866 0.021 3.590 0.216

46 9.216 0.150 0.583 0.049 -3.134 0.022 2.506 0.276

47 1.488 0.150 25.955 0.011 -4.593 0.038 3.367 0.243

48 3.310 0.126 18.297 0.006 -10.337 0.014 2.744 0.250

49 2.185 0.109 23.937 0.009 14.914 0.018 2.861 0.228

50 19.981 0.169 10.820 0.025 15.214 0.019 2.189 0.230

51 7.223 0.117 17.079 0.003 -8.425 0.016 2.412 0.222

52 9.123 0.139 6.199 0.028 -7.653 0.015 2.396 0.219

53 1.838 0.095 10.515 0.008 15.025 0.092 2.245 0.217

54 4.200 0.095 10.480 0.014 15.165 0.035 1.002 0.213

55 8.676 0.127 5.622 0.007 -9.143 0.035 1.087 0.255

56 10.253 0.185 6.313 0.027 -8.951 0.018 0.222 0.281



N¹ C VXSgr 43GHz SiO óL “feature”�ëê 127L C.1 – continued

ID Flux σFlux x σx y σy v σv

[Jy] [mas] [mas] [km/s]

57 1.391 0.185 6.033 0.021 15.060 0.029 1.425 0.216

58 8.525 0.131 25.475 0.016 12.226 0.012 0.398 0.225

59 11.291 0.252 7.621 0.040 -9.072 0.017 -0.126 0.264

60 5.601 0.255 24.462 0.044 12.692 0.025 0.345 0.273

61 4.732 0.167 7.457 0.014 -9.338 0.035 0.971 0.215

62 4.312 0.217 21.172 0.019 13.937 0.039 0.493 0.247

63 49.862 0.217 -0.096 0.014 -0.017 0.011 -0.006 0.291

64 4.398 0.108 -0.005 0.009 -0.752 0.021 0.556 0.259

65 19.899 0.151 23.040 0.029 14.013 0.014 -0.320 0.252

66 4.463 0.288 21.061 0.062 -10.853 0.042 0.578 0.229

67 8.731 0.120 21.405 0.021 -11.003 0.047 -0.009 0.269

68 15.044 0.160 25.700 0.024 9.856 0.046 -0.857 0.295

69 1.701 0.160 11.468 0.009 13.982 0.029 0.158 0.208

70 1.212 0.160 -3.597 0.012 3.757 0.035 0.128 0.215

71 1.597 0.160 -0.056 0.020 0.637 0.005 -0.259 0.201

72 3.373 0.127 22.399 0.038 11.883 0.030 -2.395 0.399

73 0.987 0.127 22.820 0.032 13.346 0.061 -0.879 0.233

74 6.439 0.127 21.463 0.012 -11.099 0.010 -1.068 0.164

75 8.673 0.205 26.564 0.018 9.850 0.019 -2.155 0.265

76 1.174 0.129 23.298 0.050 13.553 0.066 -1.234 0.216

77 0.707 0.051 25.828 0.005 9.203 0.003 -1.647 0.217

78 1.394 0.101 9.638 0.010 15.495 0.017 -1.693 0.212

79 14.434 0.101 25.820 0.011 9.749 0.009 -2.197 0.238

80 2.930 0.094 22.789 0.007 11.082 0.012 -2.722 0.267

81 2.081 0.147 22.111 0.028 12.041 0.031 -2.376 0.240

82 1.315 0.099 30.975 0.018 -9.060 0.020 -2.276 0.233

83 1.829 0.099 0.342 0.018 -0.437 0.059 -2.609 0.237

84 4.423 0.099 22.791 0.016 14.163 0.018 -2.920 0.215

85 2.826 0.099 9.046 0.006 16.051 0.008 -4.641 0.212



N¹ C VXSgr 43GHz SiO óL “feature”�ëê 128L C.1 – continued

ID Flux σFlux x σx y σy v σv

[Jy] [mas] [mas] [km/s]

86 4.025 0.104 14.093 0.030 11.202 0.018 -4.814 0.220

(10) Epoch: 2007/05/24

1 28.577 0.145 7.881 0.027 -11.830 0.020 12.552 0.265

2 1.036 0.168 10.071 0.030 -12.512 0.041 13.989 0.217

3 6.045 0.181 17.088 0.012 -11.284 0.028 11.453 0.261

4 0.669 0.181 7.972 0.034 -11.204 0.005 11.843 0.216

5 2.200 0.181 8.074 0.021 -11.200 0.081 9.994 0.328

6 1.215 0.103 1.400 0.027 -14.952 0.034 11.773 0.211

7 2.374 0.156 16.911 0.087 -11.082 0.027 10.085 0.217

8 1.622 0.107 16.951 0.013 -10.870 0.057 8.540 0.251

9 10.945 0.113 18.263 0.008 -5.034 0.017 9.171 0.230

10 1.132 0.113 13.969 0.014 -7.657 0.035 9.261 0.213

11 3.151 0.108 27.715 0.014 5.448 0.031 8.260 0.235

12 1.838 0.116 26.571 0.013 7.624 0.029 8.338 0.231

13 2.700 0.214 28.062 0.031 -1.659 0.064 7.533 0.294

14 3.408 0.093 27.952 0.015 2.467 0.016 7.939 0.201

15 0.886 0.093 10.634 0.025 12.501 0.041 8.355 0.217

16 2.974 0.119 11.320 0.008 12.295 0.027 7.696 0.236

17 4.368 0.103 18.734 0.007 -13.309 0.018 7.087 0.250

18 11.478 0.100 16.998 0.004 -10.675 0.009 6.941 0.210

19 2.254 0.106 27.052 0.013 6.436 0.035 6.879 0.276

20 1.054 0.103 8.820 0.011 -11.257 0.042 7.240 0.257

21 0.596 0.058 17.006 0.008 -10.122 0.027 7.023 0.216

22 8.028 0.160 25.063 0.017 -3.592 0.056 6.372 0.235

23 5.475 0.108 23.588 0.024 -8.467 0.009 6.355 0.223

24 4.666 0.122 17.113 0.004 14.245 0.016 6.169 0.225

25 2.223 0.114 19.628 0.015 6.256 0.045 6.175 0.251

26 2.566 0.155 28.281 0.018 -1.340 0.051 5.942 0.242

27 2.535 0.184 25.993 0.018 5.127 0.076 6.120 0.210



N¹ C VXSgr 43GHz SiO óL “feature”�ëê 129L C.1 – continued

ID Flux σFlux x σx y σy v σv

[Jy] [mas] [mas] [km/s]

28 16.144 0.135 11.841 0.012 13.188 0.067 5.141 0.253

29 1.199 0.182 22.829 0.049 5.454 0.071 6.143 0.214

30 5.393 0.212 17.685 0.121 13.677 0.020 5.634 0.189

31 9.443 0.212 17.714 0.022 13.749 0.015 4.087 0.272

32 1.237 0.109 18.675 0.016 6.545 0.020 5.686 0.210

33 3.524 0.109 17.299 0.006 13.519 0.028 2.827 0.176

34 2.457 0.184 17.042 0.014 14.748 0.113 5.626 0.184

35 14.418 0.177 20.952 0.024 -8.173 0.031 4.795 0.245

36 17.991 0.141 17.315 0.010 13.458 0.012 3.921 0.208

37 21.705 0.255 22.157 0.041 -8.482 0.030 4.238 0.252

38 56.645 0.126 12.368 0.006 13.537 0.023 3.708 0.241

39 1.603 0.166 4.758 0.019 15.022 0.046 5.055 0.237

40 1.975 0.166 20.365 0.035 -8.190 0.024 4.906 0.215

41 9.163 0.166 17.042 0.039 13.293 0.037 4.610 0.132

42 1.295 0.117 22.161 0.069 -9.330 0.045 4.416 0.216

43 3.230 0.166 -0.655 0.047 -0.769 0.040 3.935 0.268

44 16.449 0.166 22.353 0.007 -8.694 0.011 3.955 0.210

45 16.598 0.234 11.867 0.017 13.716 0.053 3.505 0.267

46 11.134 0.146 12.464 0.046 14.065 0.036 2.459 0.290

47 1.892 0.108 17.903 0.007 -10.111 0.016 3.811 0.238

48 11.827 0.238 0.640 0.049 -3.108 0.013 2.480 0.289

49 3.752 0.119 18.328 0.007 -10.349 0.013 2.779 0.255

50 21.010 0.158 10.879 0.008 15.230 0.019 2.296 0.223

51 7.209 0.113 17.114 0.007 -8.425 0.017 2.437 0.224

52 9.528 0.126 6.241 0.020 -7.622 0.017 2.382 0.216

53 2.136 0.126 23.959 0.005 14.939 0.025 2.765 0.207

54 0.953 0.126 -48.401 0.016 -27.609 0.070 2.706 0.217

55 6.745 0.149 10.546 0.018 15.137 0.068 1.566 0.254

56 10.210 0.101 5.655 0.005 -9.134 0.027 1.045 0.252



N¹ C VXSgr 43GHz SiO óL “feature”�ëê 130L C.1 – continued

ID Flux σFlux x σx y σy v σv

[Jy] [mas] [mas] [km/s]

57 2.016 0.101 6.035 0.045 15.081 0.057 1.638 0.252

58 1.251 0.101 6.396 0.009 15.075 0.051 1.839 0.217

59 11.062 0.139 6.382 0.024 -8.975 0.027 0.056 0.274

60 7.021 0.097 25.507 0.019 12.220 0.015 0.372 0.216

61 51.971 0.119 -0.047 0.012 0.001 0.010 -0.130 0.304

62 3.889 0.119 0.014 0.034 0.845 0.116 0.990 0.207

63 0.674 0.119 -0.013 0.019 0.716 0.027 -0.749 0.216

64 3.675 0.088 -0.030 0.034 -0.703 0.028 0.395 0.295

65 11.995 0.181 7.687 0.040 -9.032 0.031 -0.108 0.269

66 4.874 0.126 7.489 0.028 -9.291 0.043 0.859 0.191

67 3.670 0.130 25.679 0.028 10.086 0.035 0.071 0.304

68 0.942 0.072 25.791 0.026 10.370 0.018 -1.858 0.214

69 21.399 0.125 23.077 0.027 14.008 0.022 -0.411 0.256

70 5.110 0.275 24.548 0.046 12.613 0.030 0.216 0.275

71 5.217 0.218 21.122 0.078 -10.848 0.019 0.544 0.215

72 3.940 0.143 21.195 0.015 13.976 0.046 0.413 0.245

73 8.654 0.112 21.456 0.018 -11.042 0.032 -0.287 0.280

74 2.806 0.112 10.510 0.009 15.238 0.019 0.631 0.191

75 1.185 0.112 11.486 0.010 13.899 0.019 0.173 0.203

76 2.940 0.182 6.924 0.086 -9.086 0.023 -0.060 0.154

77 1.931 0.176 24.101 0.022 13.623 0.089 -0.256 0.247

78 3.539 0.133 22.431 0.039 11.888 0.024 -2.243 0.376

79 1.662 0.152 22.854 0.048 14.834 0.079 -0.463 0.206

80 16.121 0.108 25.845 0.012 9.768 0.013 -1.806 0.247

81 9.199 0.202 26.591 0.030 9.859 0.025 -2.106 0.267

82 2.150 0.133 22.758 0.006 13.045 0.035 -1.744 0.193

83 1.071 0.108 9.676 0.014 15.522 0.026 -1.672 0.216

84 2.433 0.186 0.418 0.019 -0.585 0.069 -2.158 0.242

85 3.798 0.099 22.829 0.007 11.067 0.014 -2.811 0.254



N¹ C VXSgr 43GHz SiO óL “feature”�ëê 131L C.1 – continued

ID Flux σFlux x σx y σy v σv

[Jy] [mas] [mas] [km/s]

86 0.827 0.109 31.000 0.028 -9.053 0.026 -2.115 0.214

87 1.884 0.119 22.159 0.026 12.110 0.021 -2.545 0.215

88 4.287 0.113 14.121 0.030 11.214 0.026 -4.767 0.208

89 3.048 0.113 9.072 0.007 16.056 0.027 -4.633 0.210
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527

Huang, L., Takahashi, R., & Shen, Z. 2009, ApJ, 706, 960

Hughes, P. A. 2005, ApJ, 621, 635

Hughes, P. A., Aller, H. D., & Aller, M. F. 1991, ApJ, 374, 57

Humphreys, E. M. L. & Gray, M. D. 2004, in European VLBI Network on New

Developments in VLBI Science and Technology, ed. R. Bachiller, F. Colomer,

J.-F. Desmurs, & P. de Vicente, 177–182

Humphreys, E. M. L., Gray, M. D., Yates, J. A., et al. 2002, A&A, 386, 256

Iguchi, S., Fujisawa, K., Kameno, S., et al. 2000, PASJ, 52, 1037

Impellizzeri, C. M. V., McKean, J. P., Castangia, P., et al. 2008, Nature, 456, 927

Ivanov, P. B., Igumenshchev, I. V., & Novikov, I. D. 1998, ApJ, 507, 131

Jansky, K. G. 1933, Proc. IRE., 21, 1387

Jones, T. W., O’dell, S. L., & Stein, W. A. 1974, ApJ, 192, 261

Jorstad, S. G., Marscher, A. P., Mattox, J. R., et al. 2001, ApJS, 134, 181



ë�©z 138

Junor, W., Biretta, J. A., & Livio, M. 1999, Nature, 401, 891

Kadler, M., Hughes, P. A., Ros, E., Aller, M. F., & Aller, H. D. 2006, A&A, 456,

L1

Kamohara, R., Deguchi, S., Miyoshi, M., & Shen, Z. 2005, PASJ, 57, 341

Kardashev, N. S. 1962, Soviet Astronomy, 6, 317

Kellermann, K. I., Kovalev, Y. Y., Lister, M. L., et al. 2007, Ap&SS, 311, 231

Kellermann, K. I., Lister, M. L., Homan, D. C., et al. 2004, ApJ, 609, 539

Kellermann, K. I. & Moran, J. M. 2001, ARA&A, 39, 457

Kellermann, K. I. & Pauliny-Toth, I. I. K. 1969, ApJL, 155, L71

Kelly, B. C., Hughes, P. A., Aller, H. D., & Aller, M. F. 2003, ApJ, 591, 695

Kemball, A. J. 2007, in IAU Symposium, Vol. 242, IAU Symposium, ed. J. M.

Chapman & W. A. Baan, 236–245

Kholopov, P. N., Samus’, N. N., Kazarovets, E. V., & Kireeva, N. N. 1987, Infor-

mation Bulletin on Variable Stars, 3058, 1

Kovalev, Y. Y., Lobanov, A. P., Pushkarev, A. B., & Zensus, J. A. 2008, A&A,

483, 759

Krichbaum, T. P., Agudo, I., Bach, U., Witzel, A., & Zensus, J. A. 2006a, in

Proceedings of the 8th European VLBI Network Symposium, p2

Krichbaum, T. P., Bach, U., Graham, D. A., et al. 2008a, in The role of VL-

BI in the Golden Age for Radio Astronomy, Proceedings of Science, in press

(arXiv:0812.4211)

Krichbaum, T. P., Graham, D. A., Alef, W., et al. 2004, in European VLBI Net-

work on New Developments in VLBI Science and Technology, ed. R. Bachiller,

F. Colomer, J.-F. Desmurs, & P. de Vicente, 15–18



ë�©z 139

Krichbaum, T. P., Graham, D. A., Alef, W., et al. 2002, in Proceedings of the 6th

EVN Symposium, ed. E. Ros, R. W. Porcas, A. P. Lobanov, & J. A. Zensus,

125

Krichbaum, T. P., Graham, D. A., Bremer, M., et al. 2006b, Journal of Physics

Conference Series, 54, 328

Krichbaum, T. P., Graham, D. A., Greve, A., et al. 1997, A&A, 323, L17

Krichbaum, T. P., Graham, D. A., Witzel, A., et al. 1998, A&A, 335, L106

Krichbaum, T. P., Lee, S. S., Lobanov, A. P., Marscher, A. P., & Gurwell, M.

A. 2008b, in Astronomical Society of the Pacific Conference Series, Vol. 386,

Extragalactic Jets: Theory and Observation from Radio to Gamma Ray, ed.

T. A. Rector & D. S. De Young, 186

Kudryavtseva, N. A., Britzen, S., Witzel, A., et al. 2011, A&A, 526, A51

Lee, S., Lobanov, A. P., Krichbaum, T. P., et al. 2008, AJ, 136, 159

Likkel, L. & Morris, M. 1988, ApJ, 329, 914

Lister, M. L., Aller, H. D., Aller, M. F., et al. 2009a, AJ, 137, 3718

Lister, M. L., Cohen, M. H., Homan, D. C., et al. 2009b, AJ, 138, 1874

Lister, M. L. & Homan, D. C. 2005, AJ, 130, 1389

Liu, Y., Jiang, D. R., Shen, Z., & Karouzos, M. 2010, A&A, 522, A5

Lo, K. Y. 2005, ARA&A, 43, 625

Lobanov, A. 2010, arXiv:1010.2856

Lobanov, A. P. 1998a, A&AS, 132, 261

Lobanov, A. P. 1998b, A&A, 330, 79

Lobanov, A. P., Krichbaum, T. P., Graham, D. A., et al. 2000, A&A, 364, 391



ë�©z 140

Lobanov, A. P. & Roland, J. 2005, A&A, 431, 831

Lobanov, A. P. & Zensus, J. A. 1999, ApJ, 521, 509

Lobanov, A. P. & Zensus, J. A. 2001, Science, 294, 128

Lockett, P. & Elitzur, M. 1992, ApJ, 399, 704

Lockwood, G. W. & Wing, R. F. 1982, MNRAS, 198, 385

Lu, R., Krichbaum, T. P., Eckart, A., et al. 2011a, A&A, 525, A76

Lu, R., Shen, Z., Krichbaum, T. P., et al. 2007, in Astronomical Society of the

Pacific Conference Series, Vol. 373, The Central Engine of Active Galactic

Nuclei, ed. L. C. Ho & J.-M. Wang, 237

Lu, R.-S., Krichbaum, T. P., & Zensus, J. A. 2011b, MNRAS, submitted

Ly, C., Walker, R. C., & Junor, W. 2007, ApJ, 660, 200

Marscher, A. P. 1983, ApJ, 264, 296

Marscher, A. P. & Gear, W. K. 1985, ApJ, 298, 114

Marscher, A. P., Jorstad, S. G., D’Arcangelo, F. D., et al. 2008, Nature, 452, 966

Marscher, A. P., Jorstad, S. G., Larionov, V. M., et al. 2010, ApJL, 710, L126

Marvel, K. B., Diamond, P. J., & Kemball, A. J. 1998, in Astronomical Society of

the Pacific Conference Series, Vol. 144, IAU Colloq. 164: Radio Emission from

Galactic and Extragalactic Compact Sources, ed. J. A. Zensus, G. B. Taylor,

& J. M. Wrobel, 253

Mattox, J. R., Hartman, R. C., & Reimer, O. 2001, ApJS, 135, 155

McCready, L. L., Pawsey, J. L., & Payne-Scott, R. 1947, Royal Society of London

Proceedings Series A, 190, 357

McIntosh, G. C. & Predmore, C. R. 1993, ApJL, 404, L71



ë�©z 141

McIntosh, G. C., Predmore, C. R., Moran, J. M., et al. 1989, ApJ, 337, 934

McIntosh, G. C., Predmore, C. R., & Patel, N. A. 1994, ApJL, 428, L29

Meier, D. L. 2009, in Astronomical Society of the Pacific Conference Series, Vol.

402, Approaching Micro-Arcsecond Resolution with VSOP-2: Astrophysics

and Technologies, ed. Y. Hagiwara, E. Fomalont, M. Tsuboi, & Y. Murata, 342

Meier, D. L. 2011, in IAU Symposium, Vol. 275, IAU Symposium, ed. G. E.

Romero, R. A. Sunyaev, & T. Belloni, 13–23

Michelson, A. A. & Pease, F. G. 1921, ApJ, 53, 249

Mills, B. Y., Aitchison, R. E., Little, A. G., & Sheridan, K. V. 1963, Proc. I. R.

E., 24, 156

Mills, B. Y., Little, A. G., Sheridan, K. V., & Slee, O. B. 1958, Proceedings of

the Institute of Radio Engineers, 46, 67

Miyoshi, M., Matsumoto, K., Kameno, S., Takaba, H., & Lwata, T. 1994, Nature,

371, 395

Miyoshi, M., Moran, J., Herrnstein, J., et al. 1995, Nature, 373, 127

Mizuno, Y., Lyubarsky, Y., Nishikawa, K., & Hardee, P. E. 2009, ApJ, 700, 684

Monnier, J. D., Millan-Gabet, R., Tuthill, P. G., et al. 2004, ApJ, 605, 436

Moran, J. M., Crowther, P. P., Burke, B. F., et al. 1967, Science, 157, 676

Murakawa, K., Yates, J. A., Richards, A. M. S., & Cohen, R. J. 2003, MNRAS,

344, 1

Nieppola, E., Hovatta, T., Tornikoski, M., et al. 2009, AJ, 137, 5022

Pacholczyk, A. G. 1970, Radio astrophysics. Nonthermal processes in galactic

and extragalactic sources (Series of Books in Astronomy and Astrophysics;

San Francisco, CA: Freeman)



ë�©z 142

Padin, S., Woody, D. P., Hodges, M. W., et al. 1990, ApJL, 360, L11

Pawsey, J. L., Payne-Scott, R., & McCready, L. L. 1946, Nature, 157, 158

Pearson, T. J. & Readhead, A. C. S. 1984, ARA&A, 22, 97

Pearson, T. J., Unwin, S. C., Cohen, M. H., et al. 1981, Nature, 290, 365

Perucho, M., Lobanov, A. P., Mart́ı, J., & Hardee, P. E. 2006, A&A, 456, 493

Phillips, R. B., Straughn, A. H., Doeleman, S. S., & Lonsdale, C. J. 2003, ApJL,

588, L105

Pijpers, F. P. 1990, A&A, 238, 256

Pijpers, F. P., Pardo, J. R., & Bujarrabal, V. 1994, A&A, 286, 501

Rantakyro, F. T., Baath, L. B., Backer, D. C., et al. 1998, A&AS, 131, 451

Readhead, A. C. S. 1994, ApJ, 426, 51

Readhead, A. C. S., Mason, C. R., Moffet, A. T., et al. 1983, Nature, 303, 504

Readhead, A. C. S. & Wilkinson, P. N. 1978, ApJ, 223, 25

Reber, G. 1940, ApJ, 91, 621

Rector, T. A. & Stocke, J. T. 2003, AJ, 125, 2447

Rees, M. J. 1966, Nature, 211, 468

Reid, M. J. 1995, in Astronomical Society of the Pacific Conference Series, Vol.

82, Very Long Baseline Interferometry and the VLBA, ed. J. A. Zensus, P. J.

Diamond, & P. J. Napier, 209

Reid, M. J. 2002, in IAU Symposium, Vol. 206, Cosmic Masers: From Proto-Stars

to Black Holes, ed. V. Migenes & M. J. Reid, 506

Reid, M. J. & Brunthaler, A. 2004, ApJ, 616, 872

Reid, M. J. & Menten, K. M. 2007, ApJ, 671, 2068



ë�©z 143

Reynolds, C. S., Fabian, A. C., Celotti, A., & Rees, M. J. 1996, MNRAS, 283,

873

Richards, A. M. S., Bains, I., Bartkiewicz, A., et al. 2007, in IAU Symposium,

Vol. 242, IAU Symposium, ed. J. M. Chapman & W. A. Baan, 261–265

Rioja, M. J., Dodson, R., Kamohara, R., et al. 2008, PASJ, 60, 1031

Rogers, A. E. E., Doeleman, S. S., & Moran, J. M. 1995, AJ, 109, 1391

Rogers, A. E. E., Hinteregger, H. F., Whitney, A. R., et al. 1974, ApJ, 193, 293

Roland, J., Britzen, S., Kudryavtseva, N. A., Witzel, A., & Karouzos, M. 2008,

A&A, 483, 125

Ros, E., Zensus, J. A., & Lobanov, A. P. 2000, A&A, 354, 55

Roy, A., Rottmann, H., Teuber, U., & Keller, R. 2006, in Proceedings of the 8th

European VLBI Network Symposium, p58

Rydbeck, O. E. H., Elldér, J., & Irvine, W. M. 1973, Nature, 246, 466

Ryle, M. 1952, Royal Society of London Proceedings Series A, 211, 351

Ryle, M. 1962, Nature, 194, 517

Ryle, M. & Hewish, A. 1955, Mem. R. Astron. Soc., 67, 97

Ryle, M., Hewish, A., & Shakeshaft, J. 1959, IEEE Transactions on Antennas

and Propagation, 7, 120

Ryle, M., Smith, F. G., & Elsmore, B. 1950, MNRAS, 110, 508

Savolainen, T. & Kovalev, Y. Y. 2008, A&A, 489, L33

Savolainen, T., Ros, E., Porcas, R. W., & Zensus, J. A., eds. 2010, Fermi meets

Jansky - AGN in Radio and Gamma Rays, Proceedings of a Workshop held

21-23 June, 2010 at the Max-Planck-Institut für Radioastronomie, Bonn, Ger-

many.



ë�©z 144

Savolainen, T., Wiik, K., Valtaoja, E., Jorstad, S. G., & Marscher, A. P. 2002,

A&A, 394, 851

Savolainen, T., Wiik, K., Valtaoja, E., et al. 2006, ApJ, 647, 172

Scheuer, P. A. G. & Readhead, A. C. S. 1979, Nature, 277, 182

Schwab, F. R. 1980, in Presented at the Society of Photo-Optical Instrumentation

Engineers (SPIE) Conference, Vol. 231, Society of Photo-Optical Instrumen-

tation Engineers (SPIE) Conference Series, ed. W. T. Rhodes, 18–25

Shen, Z., Lo, K. Y., Liang, M., Ho, P. T. P., & Zhao, J. 2005, Nature, 438, 62

Shibata, K. M., Chung, H., Kameno, S., et al. 2004, PASJ, 56, 475

Shklovskii, I. S. 1964, Soviet Astronomy, 7, 748

Sikora, M., Begelman, M. C., Madejski, G. M., & Lasota, J. 2005, ApJ, 625, 72

Snyder, L. E. & Buhl, D. 1974, ApJL, 189, L31

Snyder, L. E., Buhl, D., Zuckerman, B., & Palmer, P. 1969, Physical Review

Letters, 22, 679

Soria-Ruiz, R., Alcolea, J., Colomer, F., Bujarrabal, V., & Desmurs, J. 2007,

A&A, 468, L1

Soria-Ruiz, R., Alcolea, J., Colomer, F., et al. 2004, A&A, 426, 131

Stanek, K. Z., Knapp, G. R., Young, K., & Phillips, T. G. 1995, ApJS, 100, 169

Steffen, W., Zensus, J. A., Krichbaum, T. P., Witzel, A., & Qian, S. J. 1995,

A&A, 302, 335

Stickel, M., Fried, J. W., & Kuehr, H. 1988, A&A, 191, L16

Stirling, A. M., Cawthorne, T. V., Stevens, J. A., et al. 2003, MNRAS, 341, 405
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