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ABSTRACT

The Korean VLBI Network (KVN) will open a new field of research in astronomy,
geodesy and earth science using the newest three 21m radio telescopes. This will
expand our ability to look at the Universe in the millimeter regime. Imaging capability
of radio interferometry is highly dependent upon the antenna configuration, source

size, declination and the shape of target. In this paper, imaging simulations are
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carried out with the KVN system configuration. Five test images were used which
were a point source, multi-point sources, a uniform sphere with two different sizes
compared to the synthesis beam of the KVN and a Very Large Array (VLA) image
of Cygnus A. The declination for the full time simulation was set as +60 degrees
and the observation time range was —6 to +6 hours around transit. Simulations have
been done at 22GHz, one of the KVN observation frequency. All these simulations
and data reductions have been run with the Astronomical Image Processing System
(AIPS) software package. As the KVN array has a resolution of about 6 mas (milli
arcsecond) at 22GHz, in case of model source being approximately the beam size
or smaller, the ratio of peak intensity over RMS shows about 10000:1 and 5000:1.
The other case in which model source is larger than the beam size, this ratio shows
very low range of about 115:1 and 34:1. This is due to the lack of short baselines
and the small number of antenna. We compare the coordinates of the model images
with those of the cleaned images. The result shows mostly perfect correspondence
except in the case of the 12mas uniform sphere. Therefore, the main astronomical
targets for the KVN will be the compact sources and the KVN will have an excellent

performance in the astrometry for these sources.
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Processing System)& A&-3} T}

2. PRRFMLAFY

AZ LT ARBAEZT 2 JANA 2= A0S 379 AagdAoR A A53 A7 ¢
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£2. 38y 74 @ 54 AF5HA(UVCON).

3= W &
Line 1 SHE| LA 4
Line 2 71& AEIL AA(AE, 4%)
Line 3 HEA 5

Column 1l FHEBEA(AE, B, &, 444 $4 FA=HEA)
Column 2 GHIURE X

Column3 <U¢HIUZPRE Y

Column 4 <U¢HURE Z

Column 5 ¢8| L}A] 3 (m)

Column 6 SHEL}E S

Column 7 UE| YA 2825 (K)

Column 8 4132 tyx g 8 WA

Column 9 ¥|32A4(VLBI 4-%)

N

F#&E UVH olHE A ste] 442 250 WX o] god didt B4 ZFAE AASATH o714 Y
2 23 E AA BEEAG 479 Aol Jdovt tgFd oY 24ES 1HT RAE e AT
F ooz AvrAd A Alade] E&S FotEed flojA m& $2% o9& Adr)
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# 4. 2l ot AR A AR 43}
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Wolck. 1% 1914 Yebd Dirty We] daEg) vjus) B o, Afel=2rgo] T RS ¢
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H ]
Lava = 1,000€-01 ° {10, -9, -5, -7, -8, -5, 4, 00 00 00.04 00.02 00.00 2359 59.96 59.96
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29 3. &9 #39 di$ CLEAN 94(3) ¥ 7I2% CLEAN ©Hx($).

5. 9198 o 2399 94 ¥ 2UE WARES A,
179 A4 AX°  Bad wARE A4S

i
W & (pixel, pixel) (Jy/Beam) (pixel, pixel)
1 64 448 9.95 x 10~! 64 448
2 192 448 9.96 x 10! 192 448
3 320 448 9.93 x 10~} 320 448
4 448 448 9.93 x 101 448 448
5 64 320 9.91 x 10~1 64 320
6 192 320 9.92 x 10! 192 320
7 320 320 9.91 x 107! 320 320
8 448 320 9.89 x 10! 448 320
9 64 192 9.89 x 10~! 64 192
10 192 192 9.91 x 10! 192 192
11 320 192 9.92 x 10~! 320 192
12 448 192 9.91 x 10! 448 192
13 64 64 9.93 x 10-! 64 64
14 192 64 9.93 x 107! 192 64
15 320 64 9.96 x 10~! 320 64
16 448 64 9.95 x 101 448 64

*QY rd2 ALd dAA FFE AA
**CLEAN <74 A 9 A34d A

k)

= Ag ¢y E

KVN2| 45 &4 ¥ 27]< 6masd] AES 7M1+ 392 12masz F Wje] AEFS 7HA
t 943340 U3 BYAPAAE A P FHUY Aoj=2 B G o AFLFHAE e
A7}E BAr) 6mas A SL 71X 4839 49(2E 5), Dirty F4He] dHE oA F4] Woj
& A WA Aol=g 87t % 30% 3T P ew, CLEAN HAE 3k A A Alojmgre] 77)
7} 34 e 6%7HA] RolH Tk AT ojm) o)A A BI)AEE 6.59 x 107 Jy/beam 22 ]
g ol uisl oF 4% AE ZAFAT 12mas?] X ES 7HA = 4839 3H(2E 6), XA B
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DECLINATION (J2000)

AUGHT ASCENSION ‘"‘"nom)"a
Poak flux = 1.0300E400 JY/BEAM ¢
Leva = 1.OMOE01 * (10,9, -8, -7, -8, -5, 4,
3,2,1,1,2,3,4,5,6,7,5,5,10

a9 4. o3 AF9o) A3 Dirty 94(F) 2 CLEAN 94H($).

T T T T T T T T T T
6000003 [ B 66000003 .
002+ - o002} 4
g 0.1 |- — g 00.01 |- .
: :
0ol - 00.00 |- g
3 <
2
2 3
B sesases - ~ Ksosesanm - E
sl . 59.98 |- <
0t . 9.7 |- 4
1 L it t 1 L 1
000000.00 CX3 00,00 7353 59.99 5996 000000004 00002 _ 000002355%0900 5590
RIGHT ASCENSION (J2000) RIGHT ASCENSION (12000)
Posk fut o 50492601 J VDEAM Peak fluz = 65883501 JY/B
s e SUMESS (10,5 8T 0,54, Lova = 6.588E-02 * (10, 9, 8, -7, 5, 5, -4,
22,1,1,2,2,4,5,67,6,9,1) 32,1,1,2,3,4,5,6,7,8,9,16)
12 T T T T T 12 T T T T T
Wi B 19 B
ol i
o8 |- 4
o8- -
2
g
-
0a b E
ozh -
o0
o 1 1 ] 1 I 1 1 t 1
bsoooon 00.02 00,00 23595990 EX) 000000.00 .02 20,00 23 %9 59.96 0.8
RIGHT ASCENSION (52000) RIGHT ASCENSION (J2000)
Comter ot DEC 59 59 60.000000 Gonter #1 DEC 39 59 60.000000

29 5. AL 6mas F¥3Yl dF Dirty F4(F), Clean FA3($4), Dirty 94 SAxE(33}), Cleanq 4
S E($3).

%o} Zet Aol=R B E] A% o] Dirty J4oNA A et 9&& £ & 33, CLEAN®
olFox He WFor Fe FFAVE e 4ol e AF Eo ddx g 53
A & 4 Qlth. Abol=2 27} CLEAN 3 & A Folx Jdi2 EA%geH, A #73=7}
1.46 x 107 Jy/beam 2 & AH A 1Jy2] 15% A=l Azl Gt oA AA e 2717 A4 3

o =
< S3A
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g

DECLINATION (J2000)
g
5

5959599
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0000 00.04 00,02

00.00 2359 59.90 59.96
RIGHT ASCENSION (J2000)
Peak flux = 9.6385E-02 /B
Levs = °(-10,-9, 9,7, 6, -5, 4,
32-1,1.23,4,5,6,7,8,9, 10)

T T T

™ 1 1 I 1
00 00 00.04 00.02 00.00 23535598 53.96

RIGHT ASCENSION (42000)
Canter st DEC 59 50 59.990500

T T T T T T T

60 00 00.04 | -1

_ 00.02 |- -
.§,
z

e 00.00 - -
£
=
=
5
g
£

O 59595098 |- B

59.96 |- ﬁ

5084 [r 1 1 1 i 1 ! !

HT ASCENSION (42000)
Pask flux = 1.4555E-01 JY/BEAM
Levs = 1.456E02 * {10, -9, 9, -7, -8, -5, 4,
3,2,91,2,3,4,5,67,8,9,10)

T T T T

MILLY/BEAM
&
1

20— -

-0 - —

60 [~ 1 ] 1 I3
0000 00.04 00.02 00.00 2359 50.96 59.96
RIGHT ASCENSION (J2000)
Centar 21 DEC 50 59 59.996500

1" 6. AF 12mas A FLl th ¥ Dirty J4(F4), Clean G AH($4), Dirty J4F B = (F5}), Cleang A

G s (5.

0000003 - -1

0.2 -

0.1

00.0 |-

DECLINATION (B1950)

0000001 - -

sz g

%03 |-

1 1 1 ]
100.005 00,010 0.01500.02000.025
930)

L1

23 39 59.900 59,905 59.99055,995
Pesk flux = 5.3411E01 JY/PIXEL

Lovs = 5341E01 (10,9, 4, -7, 8, 5,4,
3-2,-1,1,2,3,4,5,6,7,8,9,10)

60000020 |- 4
g 0018 |- 4
z
2
T
z
3 00.10 - 4
a
a

s

NN

0000k I 1
235050990 59085 590680  59.975  50.970  58.965
RIGHT A {¥2000)
Pask flux = 21316E+0) SY/BEAM

Lovs = 21326400 * (-10, 9, -8, -7, 6,5, 4,
3,2,-,1,2,3,4,56,7,8,9,10)

3" 7. Cygnus A9 YHYH(H) @ Y949 Fo]REL 2L STH FH N Fujsty

().

2o} 2 3% CLEAN €183 o) & A 452 42 ojvgitt
Cygnus A= 5343 72& 7hA9 W2 490 2AUE: AAR, F4 Nuch 2 982 LA
AY 294 59 o] dAA 2R AcH 2™ 7). % 6729 CLEAN 233 L Ao =

¥ CLEAN
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dz A49 dae] o #7125+ 53.4Jy/beamo] 31 2, CLEAN Aol A et o &7 3=
+ 21.3Jy/beamo] 3t}h. Cygnus A%}t Zo] W& Fgol 24 EAsiy Fuidoz ¥ 79 AE
TZE 7HA T Y& AR CLEAN HA 2 Alojleg BEo 23] ¥ & 472 AE 2250 & =
2112 ¢k o8 2 Weighting ¥ TaperingS WA A 718 A MY CLEANE 3= #3o] B3
ok 28U KVNS] A9, Cygnus A9 22 l’-%ﬂ TZ2E 7HAZ e A= UV AR UV 313
& 83 AL AA FokA, Bd A 7 £E] J¥HHE Y °l E]7} 3234 &t} mekA Dirty
g Aol A2} CLEAN 99 4] ojejeu, @xu Fue] FejE Bdee AL vj¢ oA

6. 2 % E2

HFTAHLR QofAE WA A2y F48EL 7149 g9 eV wixol wE T4
o] 27|y Bl o8 FeHu, Alel=2 B o3 AL A4 AL S Y= UVAREE L F
3 A5l A9, a8l MEE g4 A eyt B A7 50 2d(9d A
Z4, 0% 34, 6mas 9339, 12mas Y FY 183 cygnus A)l tidte) e} A FA U
2 71 EF 59 A2 AES Adsa, deu Alr" 2571 50Keks 7F sto KVN 7H 33
FEAEEE FRAT 2 23 9Y FFY € o0F A3 283 22GHz ¥4 99 378
+ 6mas FF F oAM= £ RMS the] Jiet7)1 258 7hA) &= vhd §14 o a7l 2 2d
Afole Aol=g B o 2d R 9 vrF st EEFAF o] CLEAN ¢z &9 **—X1
7FA 8} 4% 31 o] A3 o)A R & 4 ATk o) RE& KVNY ge 714 7HT7}
FUNFTRPLFE ARES A BEEHR) £y qj 2ot} o3 A 2 RIS
%VLBI Alado A& Hotollo)gh 2 B2 714 GHYE ] £E3o de »MM%

_ca:_?l._\gx:ioam

g #5stculs AYsHA Rotvhs it Ade Ry dok Y€ 9 293 A% CLEAN
g °§"J°1]*1«l Hoiut7l A3 12mas A 59 4P FUoNM A9 Doz 2 DA o]Fo] 9]
AAT U 2] BdoME T AN A $Z =7 S = §4 D 27180 2 AR
9 A ol 22 A A7 A=A ANAET}L o= Fx A& Aolety A4S A A 7 Cygnus
Af} F% ZojFEol AALz e ZE Hu WIZEE AL Yol Al=r B JFAE
7oL AAWEIL el gtk ol & 59 vF FFEAM Jdehd Aol dEo] B g7
7k o4 2SN M RAAFE B hL srjeks KVNo|] £5F % ] (Astrometry) & & 5
AE 7HedE HAEnha oA

IYBZ KVNS] £2%8 &5 ti2 AA = FHES AR 2 Reld, o2 g Ax Sl st
KVN2 8917125 & 92 Edo ¢ 45 vehldch £3 KVNS F% W v)g g G4
o &0 7hssty] 2ol & 2432 22GHz &5 F ool A 6mas-°4 A sHT}E 2 F3p
FHoNA H5 22 ”311%°i FHEY JAEN P B Z= B R FREA & 288
S A+ Qe Aoz A7

& g7l KVN 7} HE5L FHUEE AR 0|99 23 LAY 2AES A3t o]
AL FFE AR eng O @A A4 53] ARRAAANA 4 EEEE F4 A
o A d Fz Aol dFE F7] W&, KVN} 22 7] 7149 VLBI Al2d oA FA9) g
71357} Z4dhs F3) o) 2 (coherence) A& 7HA 2Tk WekA FFE Aol A= KVN AlaH
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