JVN mapping of SIO v =3
J = 1-0 emission in W Hydrae
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« Corresponding energy levels of SIO v=3 masers: 5,800 K!
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Line overlapping between SiO and H,O
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Collisional pumping scheme

 Modeling v=1, 2, 3 SIO lines (Locket & Elitzur 1992)
— v=1, v=2 A—HF =S WD LAY XIFIF—FK
— EERETH v=38 L v=1N=2 BIRD B HDILEHYITREHIET

10 §i}
10 : | 10
J=1-0 I=10 e
9 ; v=d i
100 | 10 e S -
v=1
10° o } /- .- / v=3
o 7 7
g 1 g O f | \ |
o L
= |
= 108 SERTIL || |
|
10° 10’ | K :
| (l
10* | 10° | .'!I
/ I'I |
103 | | tn3 i i l__| 1 2
1018 101 102 107! 10" 10* 10 10%
N(SiO) (em )

N(SiO) (em™)
Radiative pumping model collisional pumping model



JVN observations in 2009

February 27-28: VERA 4 stations

April 11-12: NRO 45m+NICT 34m+VERA 4 stations
Different installed frontend-backend systems
— Digital(ADS SIS SNSRI |

— Sampler inte i

Map registra |
JVN @43GHz
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Map registration error

o, ~ AV(Aé’+ o )< 2 mas (within 1.4 and 1.7 mas)
D

v

Av=6 x 108 Hz: maximum of line separation
v=4.3 X 101% Hz: radio frequency
D~10° m: typical baseline length

AB<100 mas: position offset of the maser position reference
w.r.t. the phase-tracking center

019g<107? s: instrumental delay residual



Discussion

« Radiative pumping (line overlapping)
— Well explain the co-existence of v=1 and v=2 regions
(e.g. Soria-Ruiz et al. 2005)

— How to explain the displacement

petween v=1, 2 and v=3 regions? (2009 Feb.
map)

e Collisional pumping (Locket & Elitzur 1992)

— Well explain the relative locations of v=1, 2, & 3 regions
 Dominant pumping scheme changing?

— Time dependent?

(Compare maps on 2009 February and April)
— Universal among maser sources?

= Future works (statistics, monitoring) with KVN?
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* In-beam astrometry or dual-beam astrometry
(high quality imaging or high accuracy astrometry

e narrow bandwidth for spectroscopy

e data analysis dedicated for only VERA



In-beam astrometry or dual-beam astrometry
(high quality imaging or high accuracy astrometry

o R TIXREFIZIEZERTEEUL(“and”TIXELY)
— VERA 4/5: DIR 2000 = 1024 Mbps
— VERA+NRO45m+NICT34m: DIR 1000 = 128 Mbps
— DIR1000 & 2000 ;E&HHEAA TE/ZELN !

e 2RICEIL/N\YIIURRTLDOEAR!
e BOHOTESHBENTEALLSIIZLTARLLY

— VYO, 7HHEEFSE TIIEE 2
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narrow bandwidth for spectroscopy

o ILFIBEEERMENINTLVELY
— EHRER: BW= 256 MHz— 2GHz
— ARJRJLERHE]: 8—128 MHz
- FEDORIEMEHZUIY HE HEE: <512 MHz
« HARINEREMDIETES (1024ch)
o ZATTERINTELEHANENLS
— SiO A—H—_ ZARIFEHR D [E] B &R A
SiO v=3J=1 (42.5 GHz) — SiO v=0 (43.4 GH2)
— NGC 4258 K A—H—0 £ 1% E &1 B 0 [7] 5 £57 A
AV=2,300 km/s = Av < 256 MHz with 4096 sp#
o KJIVCIZEATFLTRLY?
o HTIFXR. FHdigital filter DR LEHFLHE




data analysis dedicated for only VERA

VEDA: 134K [FVERA astrometry Q== 1TDY T
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— bad visibility flagging (in schedule, in AIPS)
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