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Abstract

We present here several technical problems on Galactic maser astrometry using differential VLBI. (1)
Correlated flux densities of Galactic SiO and H;O masers decrease with the length of baselines because
the sizes of the both maser sources are not point like but quite large, comparable to the fringe spacings
of VLBI observations with a few thousands kilometer baselines. For examples, the correlated flux densi-
ty of H,0 maser in RT Vir decreases to the 50% of total flux density at 850 km baseline, and that of SiO
maser in VY CMa decreases to the 50% of total flux density at 700 km baseline. (2) We estimated the
probability of existence of VLBI continuum source that is indispensable for phase referencing. In order
to observe all Galactic maser sources we must use reference sources whose separation angles from tar-
get masers are to 10 degrees. The probability that any target maser source has reference continuum
sources is less than 47% for H;O masers and 29% for SiO masers if we limit the separation within 2
degree. (3)We found the errors in visibility amplitude calibration also introduce errors in maser spot
positions. Above all in the case where the maser structure is complicated one, the amplitude error will
decrease the detection rate of maser spots. Amplitude calibrations using gain curve information and sys-
tem temperature measurements are insufficient; we need the self calibration method for finding fine
amplitude calibrations. Because we cannot apply the same calibration solutions onto target source
obtained from the reference source if the instrumental differences occur between multi-beams. These
differences will lead insufficient amplitude calibration, resulting in limit the position accuracy of maser
sources. (4) We also found that the degree of coherence recovery is quite different between the cases
where pair sources can be observed at the same time and where only one source and another are cycli-
cally observed with antenna nodding. The degree of coherence recovery is lower in 43 GHz observations
where the phase variations due to atmospheric fluctuations are violent.
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AT A, 5 IEMOBEM % FFE1E300my LA
Lo R S M KA A —HFIZH LT
67.62%, SiOA —FIIx L T46.39%0 e 5 TAAAE
T 5. 100mdy L L OGRIE O 2 RRA T,
Ho0 A —FIC 8 L T94.57%, SiOA —HITxf LT
TLYABD M THAET 5.

SRA 2 MBI CHEMOlIADo L
300mJy BA_l D 58 E D 7 i 2 IR AKITHL0 A — IS
1 LC21.32%, SiOA —H 24 L T13.32%D fi 3
TAEAES A, 100mJy AL % o if i 2 KK
Tlt, H,0 A —WIZah L T46.69%, Si0A —WiZ
3L T28.73%DMERTHAT S, 2% D, 2K
WS R o 22 5A, 100mIy 3 TTORMLEBIK
KAKINTETH H LIREL T, MESRRA
AHE & THIXN VLBIA AT C & R W HEHRIX50%LL 1
Ehh, IFIZSIOA —FDT0%IE BN T X v,
TSR ARDOMIEIZT7 Ty PARY |
VRS LT W RS 5 22GHz, 43GHz DUl
ExRHSELTWA, £ OVLBIEHIFIX Z DR
SR & VO THEBEONIR S MRART R HI3
bo bl n., EMEKXE « KIS IR
i VERAICBWTIENSGKS - 77 Fz v
N —h Ty T RIFMLAD, il
DR RIE HEE R D S @M% 2 EMN, IE

52 2. MEBRORASEIENS, 10988911 K U2004.20E 0 DAl 2 7R 1§

0,0 A — RERB MR ARAAAAES | (2004.2) | (1998.8)
SRR Wb VW RBHOKIH LT | #m0muNoSE 100% 94.6%
BEABIN S LA Oy 6 99.60% 79.5%
BEM2ME M AN O A 63.17% 33.9%
(B IR AREIE 100mIy DA o6 LT | 81018 Ao & 100% 87.3%
RESBIE AN O Y f 94.57% 64.4%
208 S LA O My B 46.69% 20.2%
(B 2 PR AR IE300mIy LA A LT | BEM100EMBLIND Y4 | 90.82% 84.3%
BEMBIX LN O YA 67.62% 41.2%
BEMAL M LAN O 21.32% 12.3%
Si0 A= (BB AR A H | (2004.2) | (1998.8)
PRIER MDA BRI LT | Emoginlihoga | 99.92% 93.2%
BE MBS LUN O My 6y 95.39% 68.1%
BEM20E M LA O & 48.91% 22.3%
P2 IR AL 100mIy A o LT | BEMI0IE AN o4 98.24% | &69.6%
BGIE M NOSH 71.94% 39.9%
BEME M PN OB 28.73% 12.3%
{10 2 MR ARSRIE300mIy 1A KF LT | A0 1006 Sy BN o 354 79.90% 66.2%
BEMBIE M LA O 45.39% 28.7%
208 Lo & 13.32% 7.1%
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FEICIX0.58 M LA F2 2B A BIICRD QE Rk 6 %
(ot TOMEBBRREEARLZHIT SHHK
“C, SR T T M Bk IR O VLBIY — X 4 Bl
Pfrb iz (Honma et al. 2000, Oyama et al.
2001). SR X —H D% ISP L TH
HidTH506ThbH. HEHIZHonma et al. 20003\
I ENIAEDREO “BET K5 LaL
HHEWESHEE, 742bbiMEI00mIyL, L
OFRM L%,

1%, oL o BERRRAORMN % N
TEANEZ2 5. 1998411 H BIFOFRE, 2004
EIATORRENS, Z0FF) =7 IXiES
RRAEAWZ WL, BBNICEZLS, HO0
A =YD EEHE.3%TI00%E T 5 D 13201 14F
Thb. —HSiOA—VOHE, 1998.84E 121
12.3%Td - 72 H2004.24E 121328.73% T dH 5.
100%I2#E T 5 DIX2027FE I 2 5. BlillEOK
R REERICL 5T, 100mIyZ X BBV E
ZMEAAEOFH OISR A 2L LW
A%, HARL DO 2 KN T1322, 43 GHze
bLBEREWISTVAFAREGRENIZIEA
ENEFHOT, ZERI GO LIXERE
WIRE R LD % 2 5. FEHEATIRORIIIC
LAHRELAOWEEMIEH S, T2 AT AE
200K, BHEOIZhE35%, O#%20m, FHHBEH 145%
fET 5 &, 100mIy % E5/4E5IE (SNR)=7TH
M 5124, 2 GHzR (g% L — 1 4Gbps) #8
VREERDL. HEIBEKDOBRE~NOY LI Z DT
FHRUZHMILBI3 2000, Zh3 ERIMN 5503
HTERW,

KEMARBE OB BN O KK LA - #
WEBRE, BEMRESLLDINT A—FITKFEL
TV DD THEMZZT A Z WS 5 D18k
L, —fRICHEMZ LTS, KERMHMEOA
MENTAH 5. L LGuirado et al. 20001343GHz
WODRAL v F ¥ 7 HAVLBIT 5 B8k % Y &
L, BEEIRK 2 Y IWHE (43GHzBINHAT36
JEREE) (ETHMEREEZER L TV D, 4
A—FEWEEHWNETA2MHVLBUHE LT
WFY¥—A - 75 F BT A4, BTk
BMEMITIES LD S EMOBME EZBTRETD
b, BRI LoD SERMICRTIETH 5 %
LIERNVFE =4 - 7V FFORHIIREES 2 X
XTHot,

3. KADEREDRIRE

3.1. 8l & DT — S

3y

K

A —FHOBERRIC BT 5 A5 HMNEE, B
OB T — DV TRARD, £ DA —Wi
W LTI L2 & A —¥ - ARy M A
A EHEICHRDREEN, ZORLTRET
BINRIE DSI0 A — ¥, H,0XA —HZhEFNRIKMQE
FTORBATHRSL., —2IIVLBAEINIC X 510
WIRERT Virginis (RT Vir) OH0XA =% Th %,
Z Nidlmai et al. 200312 L > TA—H « ARy b
O FABBIZOVWTOHENINTWS,
THHH/HI F— Y 3ZD1FHEOIERY 7 DB
Tdh5H (BIO08A). 19984E 5 HI11HIZ 4 Mol
MAVLBATH T bz, & 9 —2iIVY Canis
Majoris (VY CMa) DSiOX—HDEHITH 5.
BIHIIVLBAIZ & - T19984E10 H 24 H 126.605 [ 1=
o Tirbhs: (BM099). HiIIAIEREL DS
1.5kpecTH b L &N D, SiIOX—FHFEOHPTR»
FEbo L bWBLVRETHS. (BB OB
R 580X —FI=1-0Dv=1, 20507 % HLEE
L7z B 1XMiyoshi et al. 2003, Miyoshi et al.
2007% 2.)

& HIZAIPSE vy, 1HEEMER S 1 Y VLBIO T
— YL, A A=V VT EFok. K4, H5IX
ZNEFNSIOA —H (VY CMa) &H:0X —¥#(RT
VIiDDEREEF v ANV EHbELiE~Y Yy 7T
b, CORPLTEESIOA—Y - ARy b
DY A4 XIWEH0A—H « ARy b4 X125
N AEMFERKENT EHbHI B, RT Vied Hijk
220 pc, VY CMa®HfiB 1.6kped W9 HigE % F ¥
W, Y4 XTHRTH, SiOA—Y - ARy
MIMLOA—Y - ARy P dTFolRKEWVT
LIz b,
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4. VY CMa®SiO X —+ « £ EEI s~y 7.¢

— ZPRIE = 7.517 % 10% JWBEAM ; S L XWX 7.517
x 102X (0.2, 0.4, 0.8, 1.6, 3.2, 6.4, 9.99) Jy/BEAM.
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7.621 % (0.4, 0.8, 1.2, 2.4) Jy/BEAM.
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A= ARy bPOFATHTF v VAN YT
ZEFNMGE LT, e R A ORI R ILHR
K LTINS 2R LL. N6 e KT
N VAR INVOMIETCIAF I & RD . H1TAH
RT Vir®H:0 A — ¥ O 4, K18AVY CMadSio
A—HOYETHDH, TNHOEFIVTIIH—
TOWERIE (total flux density) EAFEN 4D
T, (b DIZEI L A0S (RT VirdIH,0 A
—PIZRF LT H34.73522 X 105 1 =6.39km, VY CMa
DSi0 A — VIt L TI135.90287 X 105 A =4. 14km)
TORMEZ H—3 oW RIE DL & L TIEM
{LE Y ¥ Y 5 4 (normalized visibility) Z#15%L
Thab., KA Y, FFIZSI0OA =PIV Tk
JEHICRKEL DoY) LIKD 2 WD DD H DT
WA ERBRENTWS (Yietal 2005). fito
T, B—ToillsgiMIE (total flux density) (&
INHTOMED BREVETHMTELDT, K
BOIERILE ) F Al h RN
WiThEEASd 5.

VY CMa®SiO A — ¥ DAL 1K, 7.08 % 10° A
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12, 331x1082 (=2321km) T26%I ¥ Ti#kbH 5.
RT Vir®H,0 A — ¢, ZN6131.28%x1071
(=172km) T75%, 6.30% 1072 (=850km) T50%
12, L67X108 1 (=2256km) T256%IF THDH 5.
FThbb, EH6 L TkmdEA TR0,
2 TkmEHR TR AN 142 b, —)iERBL
OREVWIETRIEHILE D) 7 1 12028 C
RO Y3H, TIPS ARy FAA
ERBBEONIEAAMEL TVDLLLOTHS ).
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SO A — O, WU L MM e Bfv e L
i CFad) EkmZem (L), fEIERILE V¥
V74,

T
00 2.0x10°

3.2, FfkER

Si0 A — TR TIOA DRI X o THIA
WERIEASY e b A, FRRNTERWE L
M OVLBII Lk, X lmbonhTwnwahsl e
TdHH (Moran et al. 1977). KNIFE (JEREF410
TWE) 2L AHAFy 7Ly ay M (Imai et
al. 2001) 25 b, HEFOLARIEEIE I ARG R
TiEH H A5, 272200k L) T E AR A~
7 P VAR THEHRIY AR M VORENZ D
POV B b I ENbh D, oF Y-
PTARYZ P VHAHHLMIETHMINTYS,
VLBID JMTIZ 7 ) Y IR TRWAEDL .
Yi et al. 200512 B W THVLBAZ W /7-TX Cam®
SiO A — Il EAME SN TS, HHIX
SiIOA —F D) LVLBITIXRIMNTEZWw [I v ¥



YTTIG IR RDOWTHEL, RIEOHMIS
BRINTELZVIEEITHEVW A=Y« 20y FAL
XADLLHEM, HDHVITAX S A dmastE I
Db A=Y ARy bOFAZRKLL TV,
—7J, BTX¥ooREHTHRINTIERES b bT
MENSIOA—YIZH HH T & HVLBAOEMITDH
Mo T&E/. VLBADNY A U ) rT7RES
INVEMYI Y7 REHR8T-Falk#tT
7)) IBBRMENLELH A (TX CamdD Hl,
Diamond & Kemball, 2003). &4 ®VY CMad 3
ATH1IHFuEBRTOLRINTEZLWHDDH 5.
LA L&kE LT, VY CMa?dSiox —¥ Tltb
T AT00km THREIL A%, 2200km T25%IC 3 CTHI
HABREEIX T A5,

F 72RT VirdHHZ B 695, £ { DH0 A — W1
BT H B RENAH 5. H 2 IETMC1OH,0
A—HFTHEHVLBAOREM TR I B
(Hirota et al.) & DOHEAH 5. F - 52004
WCEBHOA—H + 79 v I F = v 7 EHIIITIE80
DH0 A —FRADOBRNIH L 7 1) ¥ IS0
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A, BRI X o THRINT E i S EIE D
TE RV, MBS UMM 2 #8 L
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A—HEBTELLHIZTHLEND L.

4. EVEV 7 1 IRIEHIEDEEM:

MiEZH L ET, EIE)F 1 HIOMERK
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WKOWTRRYHBEINATE TR, ¥TVEY
T A MHOBREIIRTHBEB L EWEL ) LI
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DVY CMadSiO A —F O — 2 % I TR
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DFEERNT, &F v X AINVEEIE, #-ak<
TN A4 TH5B.
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RANEDISIEROEAKTIIR W, 2F h ZoD
IRMBEENNE Y AT AL E 7 5544~
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WABEVATFAREET V7374 VEBICL
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HbTwb, HefffolfbzRy. RIS
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