20174 11 A 03-048
g£150 KRVLBIEAIF A — —XI—T12Y

KaVA PET Activities
and New Observation Modes

in the Open Use 2018A

Pl Z—E (BiIXXE)

PETA2/\—: Lee, Sang-Sung; Roh, Duk-Gyoo; #C ZE#i; & f15h; §H #4; RH H1IT
EAVN Tiger Team M5 : 85 ;53



20174 11 A 03-048
g£150 KRVLBIEAfF A — —XI—T129

KaVA MEFEF—L D EEERE
& X EFIH2018A S DEFHELAE—F

Pl Z—E (BiIXXE)

PETA2/\—: Lee, Sang-Sung; Roh, Duk-Gyoo; #C ZE#i; & f15h; §H #4; RH H1IT
EAVN Tiger Team M5 : 85 ;53



0. Al I&&



PET members in 2017 year
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* Black: current and continue

Gray :
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Contact person
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Evaluation items : vol. 1
(based on a document by N. Matsumoto)

Evaluated by 2017 Sep. 2018 Mar. 2018 Sep. 2019 Mar.
(2018A) (2018B) (2019A) (2019B)

C2 AGN Decision ‘ ‘ ‘
C3 AGN ‘ ‘ ‘
AGN
C4 high EvS * This mode would be already opened as “C4” ??
2 Gbps AGN ‘ ‘ ‘
GA
Dual-pol. (K: cont.) AGN New obs. ‘ ‘ ‘
Dual-pol. (Q: cont.) AGN
SFR, EvS
Multi-frequency
K/Q simultaneous
quasi-optics
Wide-field imag. SFR Decision ‘ ‘ ‘
Multi-tracking SFR ‘ ‘ ‘




Evaluation items : vol. 1
(based on a document by N. Matsumoto)
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Evaluation items : vol. 2
(based on a document by N. Matsumoto)

Evaluated by 2017 Sep. 2018 Mar. 2018 Sep. 2019 Mar.
(2018A) (2018B) (2019A) (2019B)
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KaVA PET Actwvities

1-1. C2



Evaluation for C2 mode
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Evaluation: Amp. calibration
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Evaluation: Image comparison
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1-2. Wide-Field Imaging (WFI)



Evaluation for WFI mode
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Advantage of KaVA
for 44.1 GHz CH;OH masers
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Advantage of KaVA
for 44.1 GHz CH;OH masers

® T [ZKVNBETHE/RINS
BER

® resolved out BRI IZKBILH D
f-A—H— oDt ER E

® 44.1 GHz A3/ —JLA—H—
@VLBI*}J@ Hj (Matsumoto+ 14)

® KaVA Large Proposal [Z# [T
DEZHURIKATOVLBIRRE
(Hirota+ talk)

—
>
=
>
=
72]
=
Q
o
o
=)
—
ol

0O 50 100 150 200 250 300 350
UV-distance [MA]
Size estimation of 44.1 GHz CH;OH maser
in G 010.32-00.26 in KaVA Large Proposal

(by SFR SWG) and Spatial distribution etc.
(by M. K. Kim)



Another issue : Time-smearing
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Formula for the loss of amp.

Loss ~ (om?/12) * .2 * t° * (0 / Opyypnp)?
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Formula for the loss of amp.

Loss ~ (oum?/12) % .2 % T2 * (0 / Opyyinp)?

Accumulation Amplitude loss
period 1.0% 5.0% 10.0%
(sec) (arcsec) (arcsec) (arcsec)
0.2048 3.6 19.4 27.4
1.6384 1.1 2.4 3.4
3.2768 0.5 1.2 1.7
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Formula for the loss of amp.

Loss ~ (oum?/12) % .2 % T2 * (0 / Opyyinp)?

Accumulation Amplitude loss
period 1.0% 5.0% 10.0%
(sec) (arcsec) (arcsec) (arcsec)
0.2048 8.0 19.4 27.4
1.6384 1.1 2.4 3.4
3.2768 0.9 1.2 1.7

¥ KaVA @Q-bz{nd DBERBETORSREE 0.6 mas £



Channel map with 1.6 sec period
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Channel map with 0.2 sec period
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Status report : p.28, 29
New observation mode from 2018

B New observation mode from 2018A

Two new observations modes are available from the 2018A semester; C2 mode and
Wide-field imaging mode. Details are summarized in the following subsections.

B.1 C2 mode

KaVA has provided two correlation modes with 8 IFs x 32 MHz and 16 IFs x 16 MHz,
called as the C4 and C5 modes, respectively. To obtain the accurate amplitude val-
ues across the all frequency channels, however, the number of basebands (or IFs in
AIPS data handling) yielded by the digital filter unit (DFU) is better to be reduced
because the amplitude losses mainly occur at the edges of each baseband. This re-
duction is especially helpful to observe continuum sources, such as active galactic nu-
clei (AGN). The C2 mode, which has 2 IFs x 128 MHz, therefore, is opened but
at only Q-band in 2018A. Note the following two matters: there are some ampli-
tude slopes mainly at VERA stations (Figures 12 and 13 in the VERA status report:
http://veraserver.mtk.nao.ac.jp/restricted/ CFP2018A /status18A.pdf), which must be
corrected by all the gain calibration procedures (AIPS tasks ACCOR, BPASS, and
APCAL); multiply the scaling factor to recover the quantization loss (1.3 for Daejeon
correlator) [8].

B.2 Wide-field imaging mode

This mode is required to fully image 44 GHz methanol maser emissions associated with
star-forming regions, which are generally distributed on the angular scale over 10 arcsec.
The wide-field imaging (WFI) mode is achieved with an accumulation period shorter
than the usual one of 1.6384 sec in Daejeon correlator at KJCC. Theoretically, the field
of view (FoV) within an amplitude loss of 1%, 5%, and 10% is estimated on the basis
of the time-average smearing effect due to a finite accumulation period [13]. The FoVs
calculated for accumulation periods of 0.2048, 1.6384, and 3.2768 sec are summarized
in Table 12, in the case of the highest angular resolution at Q-band of 0.6 mas with
KaVA.

Table 12: FoV within a given amplitude loss in each accumulation period*.

Accumulation Amplitude loss
period 1.0% 5.0% 10.0%
(sec) (arcsec) (arcsec) (arcsec)
0.2048 8.6 19.4 27.4
1.6384 11 24 34
3.2768 0.5 1.2 1.7

* Under an assumption of the highest angular
resolution at Q-band of 0.6 mas with KaVA.

In the current available specification of Daejeon correlator, there is a trade-off be-
tween a shorter accumulation period and a larger number of IF channels to yield
higher spectral resolution. The most highly recommended setup is the combination of
C2 mode and an accumulation period of 0.2048 sec, in which both a sufficiently high

velocity resolution (0.11 km s~! for 44 GHz methanol masers) and a sufficiently wide
FoV (10 arcsec or more) can be obtained. Thus the recommended set-up for WFI mode
is summarized in Table 13.

Table 13: Recommended set-up for WFI mode in the current situation.
Correlation Sampling ~ Bandwidth Accumulation Spectral
mode rate JIF period channels/IF
C2 1024 Mbps 128 MHz 0.2048 sec 8,192

The evaluation for the WFT tests was done by the following two ways: comparing the
data of an accumulation period of 0.1 sec produced in DiFX to those of 0.2048 sec in
Daejeon correlator, and comparing the latter data to the same data but with averaging
in 3.2768 sec. These ways provide us a chance to estimate whether such an isolated
maser can be detected or not and how much rate of the amplitude loss occurs. The
evaluation might be updated on the basis of a comparison between a short-accumulation
period data and a multi-tracking center data in the near future.

If you would like to require this WFI mode, please describe your requests in the
following two items:

e Requested setting parameters for WFI in the proposal cover sheet

e Reasons for requiring WFI mode in the scientific justification
Finally, note that the file size of correlated data for WFI is as huge as ~600 GByte.
‘We therefore recommend to check and improve the performance of your internet envi-

ronment and personal computer as high as possible for comfortable data downloading
and data processing, respectively. Please refer an example parameters in Table 14:

Table 14: Required performances of internet and personal computer.

Forward speed > 10 MByte s *
HDD/SSD volume > 1.5 TByte
RAM > 16 GByte

Here, the experiment to verify the time-average smearing effect due to a finite ac-
cumulation period has been done, however we will also verify the bandwidth smearing
effect to KaVA observations in the near future.
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