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A oF AR A Z=(Korean VLBl Network : ©]dt KVN)}& FolAol AY Hx
mm-VLBI (Very Long Baseline Interferometer) A& #IZA|do|t}y, KVNQ| A4 A+
HokeE A wol A, Wgks wolAd, iS4 wolA Y #5ES T 8235
W e A sATF, 28Y S #5S T vE2ete] 72 ¢ 59 o
T, a8a FEAe3s (AGN: Active Galactic NucleDe] 3t Sojoh, =3
VLBl A& #AZAEEA, AAZ] a4 sAAS RUEHE #5< Fl, FEs=
Ay 9o, IDV (Intraday variable sources), 7o Z3 AGN T2 AW HAE<

BEN 9 HPEANS 7 2= 9}

KVNE A€, &4k AFEo] $x3F 2lm 497 3712 o] Fo Y. AL AAH
stw o] KVNAAAg7d (KVNYS), €4 24ttjstwe] KVNe4hd g
(KVNUS), A= =etdidae] KVNEabdawded7d (KVNTN) 4ol 305-476km
o 714 3IME BRI BE WHAL 53 A E Ao, tEVe &9
AUE = 0.12mm 24 #= F3 150GHz7HA] #=o] 713t KVN2 22, 43, 86,
129GHzol A A #Z=0] 7153 F=FSHAIS 235t Ytd (Han, Lee, Kang et al,
2013). 22/43GHZ Gd A A= A3E F FuFdge IAHEE= 570oly, ¥2I
B AU S = 370y, 48 S 64%(22GHz), 62%(43GHz), 50%(86GHz), 40%(129GHz) ©]
o+ (Lee, Byun, Oh et al, 2011). KVN @dF o=z #=H 2135+= KVN DAS (Data
Acquisition System)ell oj&f tjXE3lE o] G EFHSo| AHEE T VLBl #F R
A= DASYl| 93] fxEstd #2235 = MarkiB 71E A 2HS 53 st=t 239 7]
E5, ol 7|E&5 5+ 1024Mbpse| ™, 256MHz th 2] A S E 3ol e = o
H M= YFo] 7|5 4 At} (Lee, Petrov, Byun et al. 2014).

KVNg o] &3 VLBl d7#Zo] AZE o A543 (Petrov, Lee, Kim et al., 2012)&
AakstE Aol A B e AFEAEC] KVNE o] &35t d&stA #5d7E 73
T A 7] Hs KVNES o] &3 #3525 &4 wiwdel s a+7H

37, VERA (VLBI Exploration of Radio Astrometry)s YEZHHETioA AAF
VLBl A& #ZAIHZA &3t 3xd A= A S —'MJOJ?EEE EPE} (Honma
Oyama, Hachisuka et al., 2000). VERAE= $-2] &3} lﬂ«l = A
Ho]AYS #H=3le] FAUE 10 micro-arcsece] AFAx 2 —'—E—iol%%%

o 9223k U oF Horle] oM Yde A=SFo N s Ak 2 T4

A A=E 9433t bulge B YA Zo] FH), AT, ¢F5EHY] £ 5& AT
g 4 ot VERAE 209|E] A 47]12 o] Foj3om, 7|ddol=

o] W2l Atk

VERA®] AAH o]FH A2l 23% ol HojA] = F A TA &5 7}
3HA gtk o] & Tl 823 WolAd Y oFL23) Z‘jﬁr%% %/\l of #Z3t 4

l
oﬂ

A FAsHREel Jhssteh £ Aol B4



= ¥ (Fast Position Switching)ell Bl&l © &3¢l FE&yH oz 7)o 93 4
32 O axdo = AT 5 Utk tir]oel & 3wstE 22GHz o139 Fu
o)A VLBl SA48#Z9] 8 2xa<lo] "o

KVN3} VERAE A3 KVN+VERA HIEYAE o] &3 VLBl Al &= =3,
Zh Zoke] AT AFAA AeEd AFHRSEC] JPHL AT =FF 2 AFAFNA
EAZAQ AFAHAE Ty Uvh B FUAREAEC], EAFH o7 AZE+= KN
2 KVN+VERA AF#Z59 AARE A&stA 45H7] 93 KVN+VERA #3 28 &4
vlrdo] Basty, o] Mlrde KNS 293t 8 d7ddA U A5 93l
=%, BE, vjEzsford ot Aok

28 oA = AIPSE o] &3 A&ATYd AEFAE BA4E
< o] 8% A&HTd olm A EA
BAS ARG, g3 BEoA
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2. AIPSE 0|23 HAHIY BEXIE M2 Hh5Y

KVN % KVN+VERAE o] &3 dA<& 3T H
FA A AIPS =2 HX(F=2] *X)E /A3 7]&sto). A2A- ol A
oek 7ekE A7) 7] R A AIPS o] £ S 7] %5k, KVN @ KVN+VERAS o] 83

= Aw B9 /R Wik I AN, Delw BWE o) AY 58 E@h

r e
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2.1 AIPS 7gA| w9 4

NRAON A A gt AIPS Al w7 D3} AIPS ARg-oll =]
T Anh & miwde oy 7HA Ao s s = A
KVN+VERA #5245 &4 53td HE< d=xst] A5

2.2 AIPSe] hrekgtk A7)

1AIPS cook book: http://www.aips.nrao.edu/cook.html

DAIPS &<541: http://milkyway.sci.kagoshima-u.ac.jp/~imai/aips_practice.pdf,
http://www-astro.physics.ox.ac.uk/~hrk/AIPS_TUTORIAL/HRK_AIPS_1.html, http://vsop.mtk.nao.ac.jp/RAWS2007/
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AIPS= ASAAA ASAEE Fsdsty (nteractive) o2 4 2 #HHJE = ¢l
o #SAEE o] &3A Ao omAAANE o] FW Wi (Fourier synthesis

methods)& o] &3t  HA(calibration), A= 3 (construction), =A<
(display), ®A4& 2 9tk FAH¥o=z= VLA v VLB BE=Age Zr]HA
(self-calibration) ¥  ©]¥]X](imaging), CLEAN o1} MEM (Maximum Entropy
Methods)S ©]&3 3L #g (deconvolution), #ZF7d 3+ Hlm, £, Z
parameter &4 ¢] 7}s3dttt 53 AmA T AHE AT + U= TV” A
Otlﬁi?ﬂﬂ«l AAE AL F U+e Ao5distyd 4 Z2 T30
AIPSE Z 46770 9] SEZEIHOE o]Folx e o] Rt
“TASK” E}j_ BET 7 AgAEC] B4 Al AFS3F TASKe} 2t TASK/] parameters
“history” 2 71250 #2218 wgdd REHY A85xert B9 dxE= AU 25
A5 2] FITS 40 &2 7] S &0, ol history 5 = elge] Z=3H ok ZF TASK
Z3He A3 P Sl thek AFRHS “help” 2L “explain” HHE o] &3t FAE

o
o

i-'\1

2.3 AIPS¢] 71& w & o= (TASK, VERB, ADVERB)

TASK= AIPSe] 3-8z 27151 467702 F3olw, VERB= AIPSO| HHoE59 F3 o
a1, ADVERB+= TASK®} VERBOl A AFE-E & input oHetv|EEolth. 2 Ao A2 ALE-
A7k B2l vgo R Bns eGAAd APSE AAATE st )&

AIPS g2 5ol AAH gm2 LFAAANA AIPSE tha3 o] AlAETH
localhost>aips

aEa 3708 el AAdHEE AS AYD F A o= AIPS_TV, AIPS_MSGRYV,
AIPS_TEKSRV o], ©] & AIPS_TV<¢} AIPS_ MSGRV+ A5 24 7oA & ot A5
oltt. ofell that A2 AIPS &4 mMwd<

TASK:= AIPSe] 238l S8 22 150 FH O F aipse] EJH|'dellA] A3 WL o}
# e} et

> task “TASK®” (o, task “FITLD™ )

> g0

VERBE= AIPS W&ol 24 AsYA] olzfje} o] verb WY 3o}
> VERB® (¢, task, infile %)

ADVERB+& TASKY VERBO| Al AF8-3}= parameter 24| A8-2k7F 213 9 &gt} we}
— 3 —



A 7} AHgAH= TASKY VERB ¥ 2 ADVERBZ}F 9m|dhs ulg Ao 3o} A€ e
ADVERB®] Wj&-& g<lst= WH-2 oot 2o
>inputs T+ inp

Z} TASKoll Al o] o]l A% ADVERBE of#f &} o] &= 4= it}
>tput TASK™

TASKE 23 ] AL-&3+ ADVERBE ofgje} Zo] B8 4 Qv
>tget TASK™

A=) TASKE= ofegfe} Zo] 288 4 gt}
>abort

TASKY+ VERB®] #AIGH w2 ot WY 5 stUE AH&ste & & Ut
>help “TASK =7 (o, help “fitld” )
>explain  “TASK w” (¢, explain “clcal” )

B TASKY VERB= 2 ol 59 3 AlgA o)d< destd 149, ®12 APS
ol A AH-g¥E thE#Q TASKS} VERBE HojFt)



. AIPS2e| tHEA ol TASK, VERB, ADVERB &

Ol & A
abort AW Fol task S=
altdef headeroll =M EE X2
altswtch headerdll M = £} Fals Alo[2o| H 2t
celgal headeroll A celestial =% 2t galactic 3 Afo[2| Bzt
clrmsg AIPSOl M AlE35H= ol Z2|ofl A HA|X| =7|35}
clrname AN M input Tt 0| ME Z7|st (indisk, inname, inclass, inseq)
clrstat AIPS I}l 9| status flag =712t
extdest AIPS T2l e| extention table AbX|
explain task Lt verboll CHet M S Help ECt O XtM5| E0i&E
freespac disk 82 85
get task/adverb =8t X &
gethead header & 2o Al parameter 2 &5
AIPS ZtEf23 ®HSE =504 AIPS ume! MEf  (indisk, inname,

el inclass, inseq)

t AIPS ZIEt20 HSE @25t AIPS mbel ME! (outdisk, outname,
9et0 outclass, outseq)
go task A3
help task Lt verboll CHet M S E0i&F
ehex X AIPS IDE 1672 FEA|
imheader | AIPS It 2| header € E0i&F
imstat MELE AMXIote] BAXIE Ho&E
inputs MEE taskoll AHE adverh =52 E0iE
mcat Image AIPS mg 55 L|d
pcat ZE APS mfg =5 LH
prthi histroy o144 (Zzlgf, st med & ME)
prtmsg o 2o MEE oAIX] ol (Z2lE, =2tH ot & ME)
put taskt adverb & =2 ==
puthead parameterE headeroll X &
rename AIPS mele| ol MAH
restore task/adverbE =7|stgt
run run TS S
spy X MY Fol task e
task taskE =23 &
tval tv Ale{oll O|o|X|E Eo{&E
tvbox tv Mo A
tvclear tv Alb{ AbX|
tvlabel tv Mol 2fd Fof
tvinit tv Ale =7|3}
tvmovie tv Mol o|o|X| FH Ho0|7|
ucat uv AIPS 1l 55 Ho|7|
wait X FQl task7b 2 wiIFX|] o 7|
zap AIPS ! Abx|




2.4 AIPS2] extension tables

AIPS A& o8] #A= AR 9 2237 HRE extension table o E£&3}1 o} 2t
TASK Y} ADVERB & 313 AxESo] 7|25 7|5 dt}h. 2= g EZF Q] extension
table g Y3t At}

E 2. AIPSe| HEZ QI extension table=

ol & A
NX ZE A7 S MAH, Fols MY - INDXRZ A=
AN OtEfL} ME (ZtxE, DIRE S) - PRTABZ &2l
CL complex gain factor, delay 2 delay rate — SNPLT, CLPLTZ =t¢l
SN calibration & (amplitude, phase, delay, rate) — SNPLT, TBOUT &tel
BP bandpass §4 - POSSM2 =z ¢l
TY OtEf|Lt2| Tsys — SNPLTZ 2tl
GC OFH| L} gain — SNPLTZ &tel
PL plot T MHE - LWPLA, TKPLZ 24
HI history & - PRTHI 2 2ol
CC CLEAN components - PRTCCZ 22l
SuU ZHE MA HE
FQ Fue MY 2
25 AIPSE o] &8 ATEA FH]

S|
axi

b
At

Pl A e ge Age 29 % gld

ftlo
ol

AIPSE ©]-&3 #

D) FITS =+ (Visibility ®lol8; il 2=}

ABAY 7 &5d dlolg (visibility) += FITS (Flexibility Image Transport System)
Froz AFHL JE FZo] &g FITS dId=2 YHAAR A= J&=dl, o] 45
FITS oS dxjokgttt. FITS stdo] Azt o2 Y oA & -9 DBCON, FITLD
(concat=+1) 59| AIPS taskE o|&3tal, F3 o= Yiold Q& 4 VBCGLUE
ol-&3te] FITS <= A A APS 7lE=0% 2d3in

2) eI o] 5 (GO), Al2=H e 2% (TY)

VLBl #Z=#F3 2] amplitude calibrationa o) F-& <He|U2] gaind} gaine] y =¥ W3}
?l gain curve (GC table) 2 #= 3 SHst= Al F52% Tsys (TY table)E o] &
gt} =3 gi7]9) BEEWE (opacity) & RASI=H, ol #F AE == #=F 5 Sky
Dip #&& T3l 4T 4 Atk KVNF VERAE= o] t7] EFH 7 BEAE Tsys*&
A&k}, AIPSell A4 GC 2 TY H|o] &S TH&7] $3A4 ANTAB, TBINS AF&3 4= Qo).
KVNe| A= ANTAB &2le] GC/TY HEE A&ttt ¥t VERAGA &= FITS 3ol

_6_



TY/GC Hlol&& HFst A&zttt

|
FITLD ANTAB
I I
MSORT APCAL
I I
INDXR CLCAL
I
DBCON VBGLU BPASS
I
ACCOR SPLIT
' |
CLCAL FITTP
|
AVSPC
|
FRING
I
CLCAL
|
% 1 AIPSE o888t A% Mt A2EM SEX

2.6 FITS "ol 249 (loading)

AIPSE o] &3k VLBl At54 g]2] A ©@Al= FITS dHolE 9] 29|t} FITLDE ©] &3}
of FITS dlolE]& AIPS 7t2 202 55T 4 ATk FITS 5tdo] o] 7)o A2 1+
o] & A, MSORTE ©] 83t dHole]E A ¥€3ta DBCON (A7t W3, VBGLU (F
g HIPHE o]&ste] HolHE HEE 7+ Utk 29 =+ #HEE HolgE F7F 24
3171 918l A= INDXRE 53l NX Hol&ES AT a7t . wulZ JdX A A
AxElE 3 HA CL HolEe N2 AT dart e, o 4% g CL Hol &L 4}

A(EXTDEST AF£)3t1 INDXRE o] &3] tha] A A3},
— 7 —



D FITLDE ©]-&3F FITS %o 29

>task  ‘FITLD’
>douvcomp 1

>clint 0.05

>digicor 1 (DIFX ¥4 8]), -1 (KICC &&#A )
obif 1

>eif 0

>wtthresh 0

>timerange 0

>bchan 0

>echan 0

>doconcat 1 (& A7 golA Eeld F 7 o] d#A g A5 - R11330CLFITS
9} R11330C2.FITS - & &A17] &l AH&)
Jinfile  ‘pwd:r11330cl.fits’

>outn  “‘r11330c’

>80

>infile  ‘pwd:r11330c2.fits’

>outn  ‘r11330c’

>80

¢

FITLD7} €5 5™ ‘pcat (2= po)’ oy ‘ucat (E& uc)’® OS2 oo} o] 249
H AIPS 712235 AT 5 Ut

=uc
AIPS 2: Catalog on disk 1

AIPS 2: Cat Usid Mapname Class 5eq Pt Last access 5tat
AIPS 2: 1 7777 R1132084 .M50RT . 1 UV 15-APR-2013 13:36:39

AﬁPS 2: 3 7777 Rl133ec .UVDATA. 1 UV 15-APR-2013 22:41:63

=

-

a8 2 UCATe =z =elst 2d & FHEt23 (R11330C.UVDATA.). Cat2 7+E
FtEt2 1 O &, Class 7tE 21 &

23 35 Uside AIPS AIEAMH S Mapname2
74, Seq'.: e o|E/RFYHE JIX ClE FIERO 2ERFHS State 2 FIERO
of & HEfE LIEIH



295 71gh2 79 8-S IMHEADERE o]

g3ko] ofesh 2ol el T & k.

>getn 3

AIPS 2: Got(l) disk= 1 wuser=7777 type=UV R11330C.UVDATA.1

=imh

AIPS 2: Image=MULTI i Uv) Filename=R113308C LUVDATA. 1

AIPS 2: Telescope=VERA Receiver=VLEBA

AIPS 2: Observer=rll330c User #= 7777

AIPS 2: Observ. date=26-NOV-2011 Map date=15-APR-2013

AIPS 2: # wvisibilities 395633 Sort order TB

AIPS 2: Rand axes: UU-L-5IN WVV-L-5IN WW-L-5IN TIME1l BASELINE

AIPS 2: SOURCE FREQSEL INTTIM CORR-ID WEIGHT SCALE

T P L

ATIPS 2: Type Pixels Coord value at Pixel Coord incr Rotat

AIPS 2: COMPLEX 1 1.0000000E+00 1.00 1.0000000E+00 0.008

AIPS 2: S5TOKES 1 -2.0000080E+00 1.00 -1.8000000E+00 0.00

AIPS 2: FREQ 128 2.20968061E+10 1.00 1.2500000E+05 0.08

AIPS 2: TIF 2 1.0600000E+00 1.00 1.0000000E+00 0.00

AIPS 2: RA 1 00 00 60.000 1.00 0.000800 0.008

AIPS 2: DEC 1 g0 00 00.o0o08 1.00 0.000800 0.00

T P L L

ATPS 2: Coordinate equinox 20080.00

AIPS 2: Maximum version number of extension files of type HI is 1

ATPS 2: Maximum version number of extension files of type AT is 1

AIPS 2: Maximum version number of extension files of type IM is 1

AIPS 2: Maximum version number of extension files of type CT is 1

AIPS 2: Maximum wversion number of extension files of type FOQ is 1

AIPS 2: Maximum version number of extension files of type AN is 1

ATPS 2: Maximum version number of extension files of type 5U is 1

AIPS 2: Keyword = 'OLDRFQ ' wvalue = 2.296380B605E+10

l

% 3 IMHEADERZ 2felst 7R 20 sHE R

Zhe 29 #F1E (1113300, #5<Y (26-Nov-201D), IF 7= (@), IF & 22

(FREQ 128), 33 7)<~ (STOKES 1), AIPS Table (HI, AT, IM, CT, FQ, AN, SU) &< &

g+ ok

2) INDXRE o] &3t FITS 95 indexing

(INDXRo] A=A && 45 tha<2 MSORTE

>task  ‘INDXR’

>getn 3

>cparm 0

>cparm(3) = 0.05 (CL table©]
>go

™ Z]

L.

)

ok

)

NS AS AAEE entry 1S 0.058E 02

!

ok
=



INDXR 43 3 NX == CL tableo] A= A+=A IMHEADERE o] &3}

_‘ {
rO
%
i

=

AIPS 2: Maximum version number of extension files of type CL is
ATPS 2: Maximum wversion number of extension files of type NX is 1

% 4 INDXREZ A5 CL1 2 NX1

3) MSORTE o] &3+ FITS ¥ “‘TB’ (Time-Baseline) <= A&
(MSORT <3} ©]% INDXRS 33l A= NX tableg A4St}

>task  “MSORT’
>getn 3

>sort  ‘TB’
>80

MSORT A& & ‘TB’ «o& FEH NMEL 71221 2¥) & UCATS & g1l

=uc

AIPS 2: Catalog on disk 1

AIPS 2 Cat Usid Mapname Class 5eq Pt Last access S5tat
AIPS 2: 1 7777 R113204A .M50RT . 1 UV 15-APR-20813 13:36:39

AIPS 2 2 7777 R11336C .M50RT . 1 UV 15-APR-20813 22:57:45

AIPS 2 3 7777 R1133eC LUVDATA. 1 UV 15-APR-20813 22:57:45

al

% 5 UCAT2 =2 2felgt MOSRT Z 1t et 21 (R11330C.MSORT.1)

IMHEADERZ #<13l-& of, FITLDE =293 3 7t1€9=209 22 HRE FASAL 9
s AT F Atk B BF FEAgE AAdes TB £o= FEH Uk §HA
, MSORTE 3 ¢ Ay go=n, Faxe AN S+ Ae AE &4 &/
A" 4 Ao

_10_



%o Z MSORTEZ BEH 3¥ 71221 E o] &3t AEAHEE NPstA HEER, =
O3 32+ Aoks flalA ZAPS ol&st 29 79 =0+ AAE 4 Utk ZAPS
AIPS table ¥%+ olyg} FITS g S E2& uf AIPS U F-o AXE 71E=Z71A
AABEEE, ARGl ZFE3E FYE 7| oF ot B AT A

g3 A3 A T

—
25

ATH.

_11_

o

7 2

=getn 2
AIPS 2: Got(1l) disk= 1 user=7777 type=UY  RI11330C.MS0RT.1
=imh
AIPS 2: Image=MULTI (Uv) Filename=R11330C .M50RT .
AIPS 2: Telescope=VERA Receiver=VLBA
AIPS 2: Observer=rll33ec User #= 7777
AIPS 2: Observ. date=26-NOV-2011 Map date=15-APR-2013
ATPS 2: # visibilities 395633 Sort order TB
AIPS 2: Rand axes: UU-L-5IN WV-L-5IN WwW-L-S5IN TIME1l BASELINE
AIPS 2: S0URCE FREQSEL INTTIM CORR-ID WEIGHT SCALE
T P i 0 0
AIPS 2: Type Pixels Coord walue at Pixel Coord incr Rotat
AIPS 2: COMPLEX 1 1.0000000E+00 1.6 1.0000000E+00 0.00
AIPS 2: STOKES 1 -2.0000000E+08 1.80 -1.0000000E+00 0.00
AIPS 2: FREQ 128 2.2968061E+10 1.86 1.2500000E+05 0.00
AIPS 2: IF 2 1.0000000E+00 1.6 1.0000000E+00 0.080
AIPS 2: RA 1 00 g0 0o.008 1.00 0.000000 0.00
AIPS 2: DEC 1 00 00 00.008 1.00 0.000000 0.00
T B e S
AIPS 2: Coordinate equinox 2000.00
ATPS 2: Maximum version number of extension files of type HI is 1
AIPS 2: Maximum version number of extension files of type CL is 1
AIPS 2: Maximum version number of extension files of type NX is 1
AIPS 2: Maximum version number of extension Tiles of type AT is 1
AIPS 2: Maximum version number of extension files of type IM is 1
ATPS 2: Maximum version number of extension files of type CT is 1
AIPS 2: Maximum version number of extension files of type FQ is 1
AIPS 2: Maximum version number of extension files of type AN is 1
ATPS 2: Maximum version number of extension files of type 5U is 1
]
1% 6 IMHEADERZ &felgt MSORT Z1t 7tE 219 sl EE

=
=T

Azt AA



=uc
ATPS 2: Catalog on disk 1
AIPS 2 Cat Usid Mapname Class 5eq Pt Last access 5tat
AIPS 2: 1 7777 R11320A .M50RT . 1 UV 15-APR-2013 13:36:39
AIPS 2 2 7777 R11338C .M50RT . 1 UV 15-APR-2013 23:081:16
AIPS 2 3 7777 R11336C LUVDATA. 1 UV 15-APR-2013 22:57:45
=getn 3;zap
AIPS 2: Goti(l) disk= 1 user=7777 type=Uv R11330C.UVDATA.1
ATPS 2: Destroyed 1 extension files of type 5U
AIPS 2: Destroyed 1 extension files of type AN
AIPS 2: Destroyed 1 extension files of type FQ
ATPS 2: Destroyed 1 extension files of type CT
AIPS 2: Destroyed 1 extension files of type IM
ATPS 2: Destroyed 1 extension files of type AT
AIPS 2: Destroyed 1 extension files of type NX
AIPS 2: Destroyed 1 extension files of type CL
ATPS 2: Destroyed 1 extension fTiles of type HI
AIPS 2: Destroyed UV image file: catno= 3 disk= 1
=uc
AIPS 2: Catalog on disk 1
AIPS 2: Cat Usid Mapname Class S5eq Pt Last access Stat
AIPS 2: 1 7777 R11320A .M50RT . 1 UV 15-APR-2013 13:36:39
AIPS 2: 2 7777 R1133ecC .M50RT . 1 UV 15-APR-2013 23:01:16
sl
J% 7 ZAPLE ClAFoM A E & FIEE23 (R11330C.UVDATA.1)

4) DBCON o]u} VBGLUE ©] &% FITS ot ® &

shbel B3 ARAUT A5 ARtoly F3h5ol met @ FITS FY = 1hrof
BAYsE 497 F AUk AIPSel A= ofd A9 5 A ol el FITS A& &4

TASKE Al &3+t

4-1) DBCONS ©] €3t FITS 5+ ¥ (A7 &A1)

AZE o2 oA =
&) Al doconcat=1 & 2A3}e] vl A 4 Ut 1

7}7}e] FITS 99l &
o Ao R Hil oy

>task
>getn <AWA 7121 HED
>get2n K<FHA J1EE1 HED
>outname <A FtE=Z 19>

>80

‘DBCON’

- 12

FITLD (doconcat=-1)=Z =93}
FEEo] dozgtE #A&= Aol 7hsdtt

735 7} FITS mtdo] BX|A] &gt 21} Zo] FITLD 4
1, DBCONC. 2% 3+F & ¢ =1,
M F2 = A

A MVERIE T

0%,

rr



4-2) VBGLUZ o] &3+ FITS oY W3 (F35 £4)

Fu4 o2 UHo A e A9 A 4 7122 71A VBGLUS o] &3k F A9
I A= Aol 7hssitt

>task  “VBGLU’

>getn <AIHA €21 HED

Sgeton <EWA FFEET WED

>getdn <AHA FIEE T T

>getdn <HWHA JtEE T WHED

>outname <A 7=

2.7 FITS ©lolg ZHA}

#2218 FITS vlolEl7F AIPS e 212 9= UV dlolg 2 Z+E 7|8 Hol &

S¢ ANt BE, ABEAL FBAY Sol AN FAHYEA RE ED £
AT

1) IMHEAD (FITS header HADE ©]&%t UV diolg % HolE &5 <l

> getn FMEET WHED

> imheader

2) VLBASUMM £ o] &3k ey 2 2~ HE QA4

FITS td o] 270, A= HAA, I T3, QElY X 59 HEE F1st7] &l A
VLBASUMM o] 2}+= PROCEDURE (¥ % 9] pipline)E AF&3%tt). o]= PRTAN o|2t= <HH|
U AR A4 TASKe} LISTR olgt= =0 R Q1] TASKZ o] Fox ). o] & AP}

7] 918l A= VLBAUTIL ©]2}i= PROCEDUREZS 4 3§ sfj oFgtry.

> run vibautil
. (AR 8eI]
>getn FHEE1 HMED>
>docrt 123 (Ejmd A& 4-%)
>docrt -1 (L= AZE A9
>outprint  ‘pwd:r11330c_vlbasumm.txt’® (FL=Z AT F¢ H=Z L o] EAA)
>vlbasumm

Ete] MBS o] 2 U o= ABAE o 5F YHUE AT o) Mg
Atk 391 24 WE, BAY, BE AT 52 AWk oln B3 A (VEX S



=docrt 123
=v1basumm

localhos PRTAN({31DECBE) 7777 15-APR-2813 23:27:21 Page 1
File=R11336C .M50RT . 1 An.ver= 1 Vol= 1 User= 7777
Array= VERA Freg= 22968.060547 MHz Ref.date= 26-NOV-2011
Array reference position in meters (Earth centered)
Array BX= 0.ooe00 BY= g.e0000 BZ= 0.oo800
Folar X = 5.16666 Polar Y = 8.99071 arcsec
Earth rotation rate = 359.0170438750 degrees / IAT day
G5T at UT=0 = 64.5808333333 degrees
UT1-UTC= -0.3815382 Data time(UTC 1-UTC= 0.0000008 seconds
Solutions not yet determined for a particular FREQID
Mount=ALAZ Axis offset= 0.0080 meters IFA IFE
Feed polarization type = L L
Ant 1 = MIZNAOZ28 BX= -3857243.8611 BY= -3108783.4099 BZ= 4003399.4741
Ant 2 = IRIKI BX= -35217192.5687 BY= -4132174.7528 BZ= 3336994.3255
Ant 3 = DGASAZ0 Bx= -4491068.8940 BY= -3481544.8295 BZ= 2887399.6227
Ant 4 = ISHIGAKI BX= -3263994.6483 BY= -4808056.3558 BZ= 2619949.3944
Ant 5 = KVNYONSE Bx= -3042278.8964 BY= -4045902.0207 BZ= 3B67376.1335
Ant 6 = KVNTAMNA BX= -3171730.4042 BY= -4292677.6820 BZ= 3431040.4480
Ant 7 = KVMNULSAN BX= -328B7268.6431 BY= -4023449.6308 BZ= 3687380.1696

J% 8 VLBASUMMS 2 =elsh otHLE HE

_14_
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File = R11336C .M50RT . 1 Vol =1 Userid = 7777

Freg = 22.9603060547 GHz Necor = 1 No. vis = 395633

Scan summary listing

Scan Source Oual Calcode Sub Timerange FrgID START
1 4C39.25 : Deoe 1 ©8/28:35:05 - 0/28:40:59 1 1
2 M37 . boee 1 B6/28:43:85 - 0/20:48:59 1 8506
3 3C273 . Do 1 ©8/28:51:85 - 0/28:56:59 1 18446
4 3C279 : oees 1 B8/28:59:85 - B/21:04:59 1 28386
5 4C39.25 . bees 1 8/21:87:85 - 0/21:12:59 1 38354
6 M37 : Doee 1 B8/21:15:85 - 6/21:20:59 1 48294
7 3C273 : ooee 1 B8/21:23:05 - 0/21:28:59 1 58234
8 3C279 . oo 1 B8/21:31:85 - 0/21:36:59 1 68174
9 4C39.25 : DB 1 B8/21:39:05 - 0/21:44:59 1 78142
16 M87 . ooee 1 B8/21:47:085 - 0/21:52:59 1 ggoa2
11 3cC273 : Deee 1 B8/21:57:85 - 0/22:02:59 1 98022
12 3C279 : ooee 1 B8/22:085:85 - 0/22:10:59 1 187998
13 4C39.25 : bees 1 06s22:13:04 - 0/22:18:59 1 117146
14 M87 : ooee 1 B6/22:21:85 - B/22:26:59 1 127114
15 3C273 . oo 1 B8/s22:29:05 - 0/22:34:59 1 137054
16 3C279 : oees 1 B8/22:37:85 - 0/22:42:59 1 146994
17 4C39.25 : oo 1 B8/22:45:05 - 0/22:50:59 1 156962
18 M87 : boee 1 B8/22:53:85 - 0/22:58:59 1 166982
19 3cC273 . oeee 1 B8/23:01:85 - 0/23:06:59 1 176842
208 3C279 . foee 1 B8/23:09:85 - 0/23:14:59 1 186782
21 4C39.25 : bees 1 B8/23:19:85 - B/23:24:59 1 196750
22 M87 : Doee 1 B8/23:27:85 - 6/23:32:59 1 206698
23 3C273 : oeee 1 B8s23:35:05 - 0/23:40:59 1 216630
24 3C279 gooe 1 B8/23:43:085 - 0/23:48:59 1 226598

Type 0 to stop, just h1t RETURN to continue

a7 9 VLBASUMMS 2 =folsh A7 ME
3) PRTAN<S o] &3t QtElY FH &<l
AN Hlo] &0l e BFAH AHY 92 XY, 2), ¢EHY ILE ZH & IAT

& gk,

>task ‘prtan’

>getn <FE=E1 HSED>
>docrt 123

>80

4) PRTABS ©]&3F AIPS table &<l

>task  “prtab’
>getn <FIEE1 WS>
dinext ‘<RI HolE FTH’
Yinver <H|o]& H35>
— 15 -



>docrt 123
>go

5) LISTR< ©] 83k UV data ¥ AIPS table <13

otask  “listr’

>getn <FFEZ 1 HED

dinext ‘<EFRI HolE FHF>’
>inver <H|o]& H35>

>docrt 123

>optype ‘scan’ (¥E+= matx)
>dparm 0

>80

6) POSSM< o] &3 ~HEZ &<l (CL table)
POSSMS o] &3t 7 <he|uUe] total (auto) power spectrum 3 2ZF 7] 9]
cross-power spectrumsE <213 4 o}

>task  ‘possm’

>getn <FIEE1 HED>

>source  “3C279° °°

>bif 1; eif(

>bchan 1; echan 0

>docalib 1

>gainuse <CL table ¥13&>

>aparm 0

>aparm(8) 1 (total power spectrum= ZEAIE 73-%)
>aparm(8) 0 (cross-power spectrum-2 FA g 73 -$)
>aparm(9) 1 (o328 [FZ 37 Mo BAIE 75
>solint -1

>nplots 6

>dotv 1 (TVZAel BY AH-9)

>dotv -1 (PL H|o] &0l A& 73-9)

>ourprint ‘pwd:<text file name>’ (H2E U2 A H-$)
>80

olr

ol 1M CL Hlo|&9] 2HEHS & H FEAEIE 2 HASA & & 5 Ak

16



Plot file version 1 created 15-APR-2013 13:39:00
3C279 RMM3IOCMSORTA

. Freq=22.9681 GHz, Bw = 16.000 MH Calibrated with CL # 1 but no bandpass applied
T T T T 2

00 P ——— ' -
-200 - ; — 100 1 : N v
MIZTH TR 7 MEZR OGS wra, T i 1-3
10l Moy | e | 10 L/ LT
. f 1 I| | £ - Y 11
| I'. { \ | W \
H I H 3 i \]
/IF 1(LY) Wi 2(LL} ' [ IF 1{LL) WIF 2Ly \
0.0 : : : ' 0.0 : ' : :
o A e B A Sk A
500 | MIZNSHI sty | oorbtenmtind e d | MR ,mwwmq;@ 1
| I|I ‘:I 1 In' '\I ] Ilu' -II III 1
\T/ \ 7 \1/ \
I U ?" ¥ '».
IF 1{LL} T IF 2(LL) ) IF 1{LL) IF 2{LL)
0 ! ' : : 0.0 : : : :
T el [ T 3
ﬁﬁ ¢ *“*‘M"*:"m%m\.}‘ %‘MW»W% 400 ; ] ‘J
| |I | | |
1.0 N I,__I (o | V)
II| |IL Illl III 1.0 _II '|--I|'] |II.
T [ | 1 '»q
IF 1{LL) IF 2{LL} IF 1{LL) T IF 2(LL)
0.0 1 1 1 1 O.D 1 1 1 1
0 50 100 0 50 100 0 50 100 0 50 100
Channels Channels

Lower frame: Ampl Jy Top frame: Phas deg
Scalar averaged cross-power spectrum  Several baselines displayed
Timerange: 00/20:59:05 to 00/21:04:59

o

a% 10 POSSMe z &telst Cross—power spectrum (CL1). 2t @i 2t 7| M
FEAISID, 2t midel RIZEE |F, IF2 A" EZ (A2, ZE-otf)e E0iE.

5) SNPLTZ o] &3+ SN (solution), TY (Tsys), CL (calibration) Ho]¥ ¢
oA FITS Y-S AAsts WH 5 stud= 3 1A CL E o] =
olty. & #SE AZE BE [Foll tiaf tlolE] S°] EAst=A AFE AT = U

>task  “snplt’

>getn <FEE1 WS>

>inext  ‘cl’

>inver <CL &>

>dotv 1 (TVAel Y AH-9)

>dotv -1 (PL Hlo] &l A& 7 -9)

>opcode ‘amp’
>80

_17_



olwj 1 CL H|o]E<] AMPE FRIstH, ZE e, IF, AZtel s gd3sts dHolEl 7}
daAE HA=A & T F AT

1.005
1.000
0.995

1.005
1.000
0.995

1.005
1.000
0.995

1.005
1.000
0.995

1.005
1.000
0.995

Gain

1.005
1.000
0.995

Plot file version 2 created 15-APR-2013 11:10:10
Gain amp vs UTC time for R11330C.MSORT A
CL1 Lpol IF1-2

| 5L KVNYONSE
L IF 1

| | | | |
- 5L KVYNYONSE
- IF 2 - -

| | I | |
- 6L KVNTAMNA
—;F 1 - - -

| 6L KVNTAMNA ' ' ' '

| | | |
- 7L KVNULSAN

—[F‘fm-lllm—-mm

| | | |
- 7L KVNULSAN

- IF 2 - - 0 -

21 22 23 1/00 1/01 1102
TIME (HOURS)

B A

a2 11 SNPLTZ &fel
3712 IF1,20l CHaoll =AIE.

Huf Calibration table (CL)2| amplitude & &. KVN

6) LWPLAE ©]&3%k PL Hol& <A

>task  ‘lwpla’

>getn FHEE1 HED

oplver <ZHUET ®lo]£9] A2k HED
dinver <ZHAES Hol &9 M
>outfile
>go

‘pwd:<file name>’

_18_



2.8 FITS ©|o]g Calibration

D) ACCORE ol &% UA2 457 24 2 A%A &

>task
>getn <cat number>
>solint -1

>go

‘accor’

*ZA 3} SN1 table 2343

|A£FS 2: Maximum version number of extension files of type 5N is

MilliGain

85
80

70

88

B0

70
65

85
80
75
70

85
80
75
70

85
80
75
70

85
80
75
70

% 12 IMHEADERZ #&elgt ACCORel Z 1t (A #mf Solution table, SN1)

Plot file version 2 created 15-APR-2013 11:08:35
Gain amp vs UTC time for R11330C.MSORT.1
SN1 Lpol IF1-2

1

= [ | | | |
- 5L KVNYONSE

L IF 1 Py g P g Rt g A g g,

” 5L KVNYONSE ' ' ' '
L IF 2 gy g T g PP O - M g g,

[ [ [ [ [
— 6L KVNTAMNA
: IF 1 *MWH*WWWM

6L KVNTAMNA ' ' ' '
| F 2 piian s A g O g FE A g g

[ | | | |
—7L KVNULSAN
:IF 1 gy B g P g - g g

| | | | |
—7L KVNULSAN
:IF 2 Higgy R P gy g S A g g e g

21 22 23 1/00 1/01 1/02
TIME (HOURS)

% 13 SNPLTZ &helet ACCORS| &z} (SN12| Gain 22

_19_



>task  “clcal’

>getn <cat number>

>snver <Z 8% SN table H&: ACCOR 23>
>gainver <# &% CL table &>

>gainuse <M Z-2 CL table H&>

>go clcal

*A3}: CL2 table 343
|AIP5 2: Maximum version number of extension files of t}he CL is 2

% 14 IMHEADERZ &elst & #Hm Calibration table (CL2)

Plot file version 1 created 16-APR-2013 00:25:13
3C279 R11330C.MSORT.A

. Freq=22.9681 GHz, Bw = 16.000 MH Calibrated with CL # 2 but no bandpass applied
T T T T 2 — T =

00 P,
200 e — 109 E : —t e
_MW\ L sk | % MIZR = OO in, f"wv‘%:i
| I| 1 - || "‘ g f 4
| Vol \ | V] '.\
4 _Illl III --IIII I|II- 4 _Ill '.I_.II|I '.Ill_
f 1 ( L |
i IF1{LL) h IF 2(LL}) [ i IF 1(LL}) TIF 2(LL) !
0 . : : : 0 : . : :
fgg I At Ao 20 Wwwﬁréﬁrmwﬁiﬁvﬁ&%‘ﬁﬁﬁ%ﬁ
y i r t t t & B N t t 7
4 _i"'IIHE" e FMW*'. 1 |lI-"'“ LT e R | ﬁ{\ ] Nﬁﬂ g ‘mw |'WWW _1%’5\'
L f VL |.' IL | | l'll_- "I 1]
2 _III II| —-III III_ 4 —||I 'I_-||I ‘I|I_
| \ | | |/ | |
I IF 1{LL) e IF 2({LL) ] IF 1{LL}) TIF 2(LL) 1
0 . . - 0 - . - :
:gﬁ ﬁ’ﬂsﬂﬁwﬁ‘ %‘fm —_— 401 q
F ; : - : e 0k . — . e
8 W‘ . VT I{,wwmuwmﬂ i § _p.?izhﬁfnm——w-\ ij IW ]
r I|I I'| T IlI I|I 7 B |I I'II 1 |IIII \l 3
| ! 1 |
aif i alf it \
i IF1{LL) i IF 2(LL}) | ! IF 1(LL}) y IF 2(LL}) Ii
0 50 100 0 50 100 l['I] 50 100 0 50 100
Channels Channels

Lower frame: Milli Ampl Jy Top frame: Phas deg{
Scalar averaged cross-power spectrum Several baselines displayed
Timerange: 00/20:59:05 to 00/21:04:59

a8 15 POSSMe =z &hel
4d35t CL2)

rok

b ACCORS| Z=} (CLCALE SN1g CLiol ™ -&3t0d
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2) [AeALg] AVSPCE o] 83 ~HEH Ad

>task
>getn <cat number>
>avoption  ‘subs’

>channel <#H#3g 2d M>

>80 avspc

‘avspc’

3) FRINGS o] &3} fringe fitting % Z23}2 &

stask  “fring’
>getn <cat number>
>calsou  “’
>bchan 1
>echan 0
>docalib 1

>gainuse <& &% CL ¥3>

ot

H

>doband -1 (bandpass calibration 23} #-8<Fgh), doband 1 (% &3

>refant <reference antenna H3& >

>search 1 2 0 (reference antenna’} §1< 2%

>solint (solution interval, minute)
>aparm 0

>aparm(7) 7

>aparm(9) 1

>dparm 0 (searching window)
>snver <A Z-% SN table>

>go fring

*ZA3} . SN table

antenna®] $449)

|AIP5 2: Maximum version number of extension files of type 5N is

e —
gtolst &

T2 16 IMHEADERZ
— 21 —

Hu Solution table (SN2)



FRINGZ B0:58:06 Time= 1/ 81 56 32, Polarization =1
FRINGZ BO:58:08 Time= 1/ 81 57 31, Polarization =1
FRINGZ B0:58:11 Time= 1/ 81 58 30, Polarization =1
FRINGZ B0:58:13 Found 3348 good solutions
FRINGZ? BB:58:13 Failed on 4 solutions

FRINGZ BB:58:13 Appears to have ended successfully

a2 17 FRING 2t2 T HAIX] ZH| LtEILb= Good  Solutionzh  Failed
Solution2| S Al.

Plot file version 2 created 15-AFPR-2013 13:25:43
SNR vs UTC time for R11330C.MSORT.1
SN2 Lpol IF1-2

= I | T T T T e
“WOrs kwnvgnse ,  F ¢ E o« ¥ L o oy
L IF1 S + * o
200
ﬂw*ﬂ#**ﬂfﬁﬂ***ﬂﬂ*ﬂ*#&
400 - Fa -
5L KVNYQNSE N w W
IF 2 & o+ T 3 « ¥ %
200 — -
Wy e W B e g e g e B ey e W
400 |- * o+ & aow ]
2nn_FFL1WNT g ¢ B R B « Fo%
T Mo W oy W A oy W o W o W o W
= is_ I S S N L S E N 2
400 [ * o I# * [ _m- [ [ —
EGU_FFLEKVNT NA 4 » FOH ' s T |
o W oy gy B Ly W o e e o g W
6.00 B +-fll'I -n+ -||+I Ht | H -IH- - I-m e | Al
P 7L KVNULSAN
%ﬁ.ﬂﬂ—lF1 - —
6.89 | I | i | i
7L KVNULSAN
Evﬂﬂ—lemmmmmmm —

5'99 ] ] ] ] ] ]
21 22 23 1/00 1/01 1/02

TIME (HOURS)

O% 18 SNPLTZ #elsh FRINGS| Z2tel & HH Solution table (SN2)2| W&
% Signal-to-Noise ratio (SNR)2| AlZtol| mE F3Z, KVYN 37[2] IF122] A& Hoi&E.
KVNULSAN2 FRINGS| 7|& ¢tHLIZ AlZ50{ SNR=6= =&,
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Plot file version 2 created 15-APR-2013 13:26:31
Delay vs UTC time for R11330C.MSORT.1
SN2 Lpol IF1-2

[ T - +
-5 —FFL1KV mfﬁﬁ'ﬂ* J## #ﬂ; i,& ##l- 1&_1# ++|l- #4# g -
40 i
W W " W o O o - |
-15 | I o+ - el -+
- awr + =
X FFLsz%m”s@” 4:*"’ e A e g
-10 & =
a - - +_HF“- - - I, R L -
2 ‘FFL1W%W i * LA S A .
- + —]
L + #F . -+ -
§LC FFLEKV WM’# H..F M iw"* et ++-n+ #w' ## s
-2 - + -
s — LA A S
©0.05 -7L KVNLILSAN —
00,00 IF 1 smvmrurm-smaarm |
D.05 ~
.10 | | | | I I
0.05 7L KVNULSAN ]
DR ! | | | ! | i
-0.10
21 22 23 1/00 1/01 1/02

TIME (HOURS)
a2l 19 SNPLTZ =elst FRINGS| Zzxfel & wimf Solution table (SN2)2| W&

% Delay (EH9l: Nano Second)el AlZtof|l w2 23 KVN 37]12| IF128] dRE 20 &,
KVNULSAN® FRING2| 7|& otHLIZ AS = Delay=0 2 = ¢l.
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Plot file version 2 created 15-APR-2013 13:32:21
Rate vs UTC time for R11330C.MSQRT.1
SN2 Lpol IF1-2

20
0HE 1@%%3@%&#%#% Wﬁ@ﬁ :&wwﬁ |
-20 |
20
0 2@W‘¢#W¥m *&W#ﬁ%gﬁm .
20 - i
| | + ] | | |
10 - I I | | =
g ::SFL‘IHELMM bl ng*# Mr#j& 3 gt + 5 i
o | | Fe, -
6L KV
SIF2 T i e gt —
- + 4 e ﬂ;ﬁ- -
L L A #*%* 2 ﬁ“ﬁ*&* g
0.0010 | | |
pos 7L KVNULSAN |
£0000 L IF 1 |
-0=2005 — |
0.0010 | | | | | |
0.0005 7L KVNULSAN |
0.0000 L IF 2 i B B B - =
-0.0005 — | | | | | | =

21 22 23 1/00 1/01 1/02
TIME (HOURS)

a2l 20 SNPLTZ =elst FRINGS| Zzxfel & wimf Solution table (SN2)2| W&
Z Rate (2H9l: mHz)el AlZbo wWE 2z KVYN 37|29 IF129 ZASE HoE.
KVNULSANS FRINGS| 7|& otHILIZ AE =0 Rate=0 & £ ¢l.

>task  “clcal’

>getn <cat number>

>snver <% €& SN table H&: FRING A3
>gainver <&-8% CL table H&E>

>gainuse <A Z CL table H5>

>go clcal

*A 3} CL table A4

|AIF5 2: Maximum version number of extension files of type CL is 3

a2 21 IMHEADERZ &Helst Ml | Calibration table
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Plot file version 1 created 15-APR-2013 13:41:28
3C279 R11330C.MSORTA

Freq = 22.9681 GHz, Bw = 16.000 MH Calibrated with CL # 3 but no bandpass applied

2 R ey % PO o S R R
7 [ MR TR A ol (MIZROBAS i, | sl 23 ]
B |I M}“L\I T IIlll ﬁ%ﬁl 7 - II h||I ks IIl MII -
[ | | | \ |
‘1 _III III| 1. III lll_ 4 -|II II| T IIII Illl-
| \ | W |
N i H L u
" IF 1{LL) kr IF 2(LL) ! " IF 1{LL) TIF 2(LL) '
0 : ' . ' 0 . ' 2
F PETRTES m T T k. T . e b
; 55 e L AN e A O P 7 Ji? D b .
4 _!‘uI'rIvZN“'-’‘'I'Sl'P“I'l''--",r»*..lv'l\».rw\ﬂ-u,'lI s FM"'M\ | W“%\ ;’WM:E""E\I
| I | B || o i 17
I II III| 1 |Ill Illl | 4 _III III_'IIII IIII -
‘I i ,f' Y
FIF 1(LL) I IF 2{LL) \ IF 1({LL} [ IF 2{LL) 1
0 ' : ' : 0 ' : ' :
2 FraBEN : "”‘55%?w$ !ﬁ:fﬂéﬁ ol e T R R S
2F i - 6 £ : — 3
B _MII]ZN'“‘W_ ¥ ""WHII i f,‘f“"-\u‘\-\-n..r»..l""\fo‘--l'\-' H“‘-dt-.,,'ﬁ 8 _n?1 m“_‘m* 5 It ;’M |
| i | 1 | |II II !
I|I \ || I| -IlI T II lI||I 7
(N '_ {
4 ;|' 1. Il| I'. 4 ?. I‘I__III .II_
I IF 1{LL) TIF 2(LL) i - IF 1{LL) TIF 2(LL) 1
‘] 1 1 1 1 ﬂ 1 1 1 1
0 50 100 0 50 100 0 50 100 0 50 100
Channels Channels
Lower frame: Milli Ampl Jy Top frame: Phas dec{
Scalar averaged cross-power spectrum Several baselines displayed
Timerange: 00/20:59:05 to 00/21:04:59
% 22 POSSM2 2 &telsh FRINGel Z1t A= E™. (CLCALE SN2=2 ClL2d

XM Esto] ddgt CL3)

4) ANTABS o] &3 TY, GC Hlo]& AyA

FITS ol TYW GC Hol&o] 918 7% Array AOCYH Zb X&) A Xﬂ*‘g}%
ANTAB & 2]¢] ¢te Y gaind} A"l 5 25 HAHE o] &3t TY, GC H ol &S A A
& & itk

>task  “antab’

>getn <cat number>

>infile ‘pwd:Kantab® 2] 3>’
>go antab

23 TY, GC Hlol&< A4

AIPS 2: Maximum version number of extension files of type TY is 1
AIPS5 2: Maximum version number of extension files of type GC is 1

a2 23 IMHEADERZ &helst & | Tsys table 3 Gain curve table.
— 25 —



Kelvin

[
GAIN
GAIN
GAIN
GAIN

-
T5YS
Doy

2l 25 SNPLTZ &l st

Gains (DPFUs)
KT ELEV FREQ=210068,24008 DPFU=0.07225084 POLY=1.01613943,0.00051701,-0.000008774 /
KT ELEV FREQ=42000,44508 DPFU=0.07323446 POLY=1.00819745,8.080276757,-0.00003078 /
KT ELEV FREQ=84000,95008 DPFU=0.05274873 POLY=0.92209714,08.01387414,-0.00013565 /
KT ELEV FREQ=12B0600,142800 DPFU=0.83743215 POLY=0.82367327,0.026883154,-0.00020963 /

Tsys* Data
KT FT=1.8 TIMEOFF=0.8 INDEX='L1:4°,'L5:8',6°L9:16" /
UT T5Y5*
339 09:16:081
339 09:16:86
339 g9:16:11
339 89:16:16
339 69:16:21

T2 24 ANTAB
olmi eteLt ol & (KT)ol VLBASUMME = =t st

86.321
86.139
86.242
86.800
87.269

125.2087
124.583
125.096
127.065
128.725

168.
166.
168.
173.
178.

595
724
a67
987
670

Aoz HEE

KVN Et2t
(o]

Plot file version 2 created 16-APR-2013 09:38:18
Tsys vs UTC time for R11330C.MSORT.1

TY1 Lpol IF1-2

OFH|LHKT)2l Gain % Tsys
otE|Lt o]l S} UX[5HofE

of.

= | I I I I —
L 5L KVNYGNS% + _
CIF1 . . g o O
— + + + + -
- + |+ ++T 4'++++"'|+ ek ++|+ - | i
= 1 1 1 1 1 =
” 5L KVNYONSE + &
LIF2 o 2 : ot -
| + + + + 4+ )
s 4. : + ++ 1’ ++ * 4_+1+ * wirh o ok + s I + * * I =
IF | | | | |
6L K?NTAMNA_'_ i o
LIF1 i+ + . . N + _
| +++ +++ e ++++++++++++ S ++ +* |
o | | | | |
6L K?NTAMNA_'_ " 7]
LIF2 4+ ¥ P
o ' ++ +++ +++++++++++++++++ ++ +++ +* el
i | | | | |
“7LKVNYLSAN + L el 7
::IF 1 ¢ + +7 B I E T A e, 4 R S :
L + | | | | | _
E I | | | | | &
7L KVNYLSAN + R
::|F 2 + : ot U +t . e sk t+ " 4t + :
+ | l ! l ! l
21 22 23 1/00 1/01 1/02

r

ANTABS| Z1} & =Hm Tsys table (TY!)

TIME (HOURS)
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5 APCAL-S ©o]-g3}o] amplitude calibration <=3 2 # &

>task  “apcal’
>getn <cat number>
Jtvver 1

>gever 1

>go apcal

A3} SN Hlol& A
|AIP5 2: Maximum version number of extension files of type SN is

% 26 IMHEADER=Z &elsh Ml 8% Solution table (SN3)

>task  “clcal’

>getn <cat number>

>snver <A 8% SN table M15: APCAL ZA3}>
>gainver <&-8% CL table H&E>

>gainuse <A Z CL table H35>

>go clcal

*4 3 CL table 37
|AIPS 2: Maximum version number of extension files of type CL is

% 27 IMHEADERZ &elst dl #m Calibration table (CL4)
6) BPASSE ©]&-3}o] bandpass calibration 43§ 2 # &

>task ‘bpass’

>getn <cat number>
>calsour  ‘<calirator name,’
>timerange 0

>docalib 1

>gainuse <& &% CL Hs>
>doband -1

>solint 0

>soltype  ‘L1R’

>refant <reference antenna &>
>outver <AJ4& BP table &>

€9
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Plot file version 1 created 15-APR-2013 16:52:21
JC2T3 R11330C.MSORTA
Freq = 22 9681 GHz, Bw = 16.000 MH Calibrated with CL fl#ﬁd and BP # 1 (BP mode 1)

ol MVQWuWMnc, m‘—'ﬁ’;ﬁ‘ﬁw i ,mwﬁywxwwéﬁﬁwfmwﬂ;
-Wlp| L Nl " ¥
9.0 ) ffﬂ ¥i HP’( .,{ [ J’aﬁw .‘rlh n 'W‘ rﬂiwﬁw ufﬂhd.unﬂrh W _J‘ ‘[‘I .-\mh -ﬁnJ\;,»ﬁ.lﬁ__lr‘sr-hTM, ol u\ﬂ,ﬂ.ﬂ%_
0 f ! ! + i 'r
FIF 1{LL} ﬁ IF 2{LL) 1 |' IF 1{Li_h '||| IF 2(LL) |
8.2 1 1 1 8.0 t I = 1 1 B
B A oy 2 -
B s s e
L LT I 1-4] 8.0 J”Ml;{.u ™ bl jdoa ]
g [ Illrl ‘IJ -||||i o ‘ﬁk‘-""\ |il||r|-”f|_ ""llI'a'm|‘r‘lnﬁllwwr'!'ﬁhi!r['\\%'lan"L\: “I'.‘W}’ HIIl I1|n- [l f.ll -*ll"|"‘.\‘."""ur“\!J M‘I’J{‘ﬂi(k"ﬂlﬂﬁﬂ'!\
] | ! m i
10.8 | i : 1' il |
L 1{LL} , IF 2{LL] g | 7.0 HIF 1{LL}| | % IF Q{LL]: ]
5;5 ,;&‘*fwﬁww *‘*%‘vfmﬂqw E aé'm‘* el WMW&'I&'\?‘@‘%‘*%
' MMkt | Pty T
oy “Tﬁ?‘wu‘ﬂﬂ wl \f “Aa.-pu!d.J ff de .q,'.‘ ol ﬁ'l__l’ g y Nlﬂ'll'
L | |
co '[IF 1{LL) gﬂln (L j col [ IFA(LL) |I IF 2(LL) _
) 50 00 0 50 100 ) 50 100 0 50 100
Channels Channels

Lower frame: Ampl Jy Top frame: Phas deg
Scalar averaged cross-power spectrum  Several baselines displayed

8 28 POSSMe =z &elgh APCALS 21t A= EZ. (CLCALE SN3& CL3o

M Zsto{ MMsH CL4)
>smooth 1 57

>bpassprm 1 0
>go bpass

*23 : BP HolE A4

|AIPS 2: Maximum wversion number of extension files of type BP is 1

a2l 29 IMHEADERZ &elst A x| BandPass table (BP1)
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Plot file version 1 created 15-APR-2013 14:06:30

3C279 RM330C.MSORT.1

i Freq=22.9681 GHz, Bw = 16.000 MH Bandpass table # 1

- \
| \
0.8 | T \

1% ?TZHEU%&—th—\:'{_“_”—L—»=J_q

0.6 UIF L) Ui 2(L) |
1
 foemsmi—\ Ty
0.8 -||II I'ul- III I||_
L (N I|_
i T
0.6 LIF 1(L) WiF 2L \
1

1.1."-!?! W\L:—\‘, : II,-’—V—I/“"'\:_\S, :

0.90 | |1 1
)

_I| |I__| .
0.0 |/ IF 1{L) '.L,f' IF 2{L) i
0 50 100 0 50 100

Channels

Lower frame: BP ampl Top frame: BP phase
Bandpass table spectrum  Antenna: *
Timerange: 00/20:59:05 to 00/21:04:59

‘fa H “——\_—-—\I -+ I.'M“_‘”“‘-I? i
0.8 | \4/ |
_II II__ll I|_
1
0.6 # IF 1(L) YIF 2(L) !
1
14 WSAGART N\ T /¥ ]
- II I|II =L III IIII 4
0.8 _II' |II__ I| ||I_
Li I+ 1
o VIE1L) WiF2q) |
1
-1 F : —— t t
1.00 [K¥NTAMNA— ~\ £ — %
L 1 1L |I I' 4
III II || II
0.90 I H
H I',"lI ','
0.80 { IF 1{L) YIF2(L) }
0 50 100 0 50 100
Channels

% 30 POSSM2 &2 2telet BPASSS| &zt BP1
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2.9 FITS Hlolg HAE &< 2 A%

D) SPLIT= o]&ste] HdAE £

AIPSE 53} fringe fitting ¥} amplitude calibration®] 23} (H% CL table)E 2 &3}

7+ AAEE BEY 5 Qo).

>task  “split’

>getn <cat number>

>source (RE HA B, source “3c84° ¢ (3C84 vk £

>bchan liechan 128 (ol =3 IF W 28 A9, band 7] A A F38)
>bif Lieif 0

>gainuse <& CL Hol& WZ>

69

>go split

Ay HAE TR A4

=UcC

AIPS 2: Catalog on disk 1

AIPS 2: Cat Usid Mapname Class 5eq Pt Last access Stat
AIPS 2: 1 7777 R11320A .MSORT . 1 UV 15-APR-2013 13:36:39
AIPS 2: 2 7777 R11338C .MSORT . 1 UV 16-APR-2013 10:04:39
AIPS 2: 3 7777 M87 .SPLIT . 1 UV 16-APR-2013 10:04:25
AIPS 2: 4 7777 3C273 .5PLIT . 1 UV 16-APR-2013 10:04:30
AIPS 2: 5 7777 3C279 .5PLIT . 1 UV 16-APR-2013 10:04:35
AﬁPE 2: 6 7777 4C39.25 .SPLIT . 1 UV 16-APR-2013 10:04:39
=

2 31 UCATLZ &elst SPLITS Z1f 7IEt2aE (3-6WH)

2) FITTPS o] &3} FITS s+ A%

>task  “fittp’

>getn <cat number>

>outfile ‘pwd: <A Autd >’
>80
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3. DIFMAPS 0|83 G&HIel 0|0|% IjH

AIPSE o] g3t 9 FEe] wAHo] Yy UV dolEl=  DIFMAP
(ftp://ftp.astro.caltech.edu/pub/dif map/difmap.html) < o] &3} calibration ¥ A 9] o]
n Ao AHE-E 4 ok o] Zo A= DIFMAPS o] &35t A&Ad S olv A= WY
= AU

3.1 DIFMAP A& 2 %3

1) DIFMAP A%
DIFMAP Z&139] A%

rlr
4o
Jhu
DN
Ll
Y
N
P,E
2
i
e
-
r
v}

2) DIEMAP A& 2 Zg
FITTPE A#4% UV HolE7} A& Y Ee oA ofefe} o] DIFMAPS Al&tgit,

>difmap

O

gt} o] 7% interactive ©]n|

2o} o] A3 A o]m|AE K= Eud

<= A s)of
AL e ezl o 2 X window ( “/xwin” )E A €3t}
DIFMAPS 8% w= ofgfjo} o] 8T + Ut
>exit

ojuf o]mA el AAstE WPl MAXE Z1 AZE 5+ Ut DIFMAP
TE A 2O 9 o5& AR FAY, 71EH o & difmap_#logell A7dEh

} DIFMAP] ®eolo] @ Hw-e thest 2ol #2184 9ok,

>help <difmap =& o]>
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3.2 UV "oy AHAF 9 A

DIFMAPS- o] &3 oju]|A g 317] Ao UV HolEE HAE a7} 9l UVPLOT,
RADPLOTS ©]&3le] AlZF 2 uv-distancee] & visibility phase¢} amplitudeE A

T ATk

_—

D UV Holy 29

>observe R11330C-M87.UVF
>select 11 (stokes LL A1 ed)

O=pbserve R11330C-M87.UVF

Reading UV FITS file: R11330C-M87.UVF

AN table 1: 3551 integrations on 21 of 21 possible baselines.
Apparent sampling: 1 visibilities/baseline/integration-bin.
Found source: M&7

There are 2 IFs, and a total of 2 channels:

IF Channel Freguency Freq offset MNumber of Overall IF

origin at origin per channel channels bandwidth
————————————————————————————————————————————————————————————— (Hz)
81 1 2.2976e+10 1.475e+07 1 1.475e+07
@2 2 2.2992e+10 1.475e+07 1 1.475e+07

Polarization({s): LL
Read 566 lines of history.

Reading 149142 visibilities.

O=select 11

Selecting polarization: LL, channels: 1..2
Reading IF 1 channels: 1..1

Reading IF 2 channels: 2..2

EJ::-D

a2 32 OBSERVESF SELECTE ol &35t UV Hlole 29 & STOKES &

>header (UV 3¢ 3g &<l)
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B=header

UV FITS miscellaneous header keyword wvalues:

OBSERVER
DATE-DBS
ORIGIN
TELESCOP
INSTRUME
EQUINOX

Sub-array 1 contains:

21 baselines

3551 integrations

Station
81
B2
B3
B4
B85
86
a7

T2 33 HEADERZ

= "rll3i3ec”
= "2011-11-26"
= "AIPSlocalhost KVN
= "WERA"
= "VWLBA"
= 2000.00

7 stations

1 scans

name X (m)
MIZNADZE -3.857244e+06
IRIKI -3.521720e+06
OGASAZD -4.491069=+06
ISHIGAKI -3.263995e+06
KVMNYONSE -3.042279e+06
KVNTAMNA -3.171730e+06
KVNULSAN -3.287269e+06

2) UV ©Hlolg AIZF B+

>uvave <AHEAIZE =D, true

3) DIFMAP 7] & wtetw| g A7

uvtaper 0,0

uvweight 0,0,false

selftaper 0,0

vflags="bmfel”

rflags="m3”

selfflag fals,0,0

mapsize 1024, 0.05

loglev 10,100,1.4

gt UV olol&f e

_88_

k. 3
o
&
87 s
A
s
= 2

31DECOE"

¥ (m)
1808783e+06
132175e+06
481545e+06
80B056e+06
045902e+06
292678e+06
023450e+06

SIHHAEE

(W SV WU 5 % N VI -

Zim)

.003899%e+06
.336994e+06
.B87400e+06
.619949e+06
.B867376e+06
.481040e+06
.B687380e+06

# have the size of pixels 1/5~1/6 of a minor beam



4) VPLOT= o] &3 Azt m& visibility A 2 flagging

>vplot

all channe f th

din IF 1, Pal LL
““1}““{} HWH'}‘TT’}'?"'”"’

I.ilIN.-'-T"-E 0—CEkEAD

1}1” 'y

iz rl A0 0—EVHONSE
b

“mHHHi HH“*H

NI

i MITMACA0—KVMULSAN
b Hyhpp

0% 34 VPLOT2 = =l st Visibility amplitude2| AlZbo| 2 232, ZH gfd2
MIZNAO20 ©HH|L}o} =&t
=K 2EXZE H0{E.

[l
N
rx
1o
<
)
(=)
E
Q
S
1=}
=
o
D
HU
s
w
w
(@]
ne
N
(@]
>
N
(@)]
HI 2
I
m
(@)]
(@)]
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5 RADPLOTS ©] &3 UV distanceo] w2 visibility 74 A}

>radplot

GHz in LL 24711 Mo
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all channels.

at

g)el Z 1t visibility

ol &35tof =telel UVAVE (30

= uHEel 1076 Hi.

1% 36 RADPLOTS
amptiude2t phase?l uv-radius ol =

_36_



6) Residual map (Dirty map) 7
>mapplot map

% 37 MAPPLOTS 0| &35t0 =tel$t Dirty map. ZE= AofA el Z3(mas).
Z Cf Z+2 1.17Jy/beam.
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7) Dirty beam 4

>mapplot beam

L4

.

a3

(mas).

38 MAPPLOT=

0| &35t0od

slo| 5t
= =

_38_

Dirty beam.




3.3 CLEAN 3} Self-calibration

D 1y d3doz dA7FRA - startmod
>startmod

O=startmod

Applying default point source starting model.

FPerforming phase self-cal

Adding 1 model components to the UV plane model.

The established model now contains 1 components and 1 Jy

Correcting IF 1.
A total of 5 telescope corrections were flagged in sub-array 1.

Correcting IF 2.
A total of 7 telescope corrections were flagged in sub-array 1.

Fit before self-cal, rms=0.334759Jy sigma=2.683946
Fit after self-cal, rms=0.293773Jy sigma=2.437251
clrmod: Cleared the established, tentative and continuum models.

Redundant starting model cleared.
EI::-D

2 39 STARTMODE ol &%t =722 &4AIIEE Ao 1y #71e &
P

2) CLEAN
>clean 10,0.1

@=clean 10,0.1

clean: niter=10 gain=0.1 cutoff=0

Total Tlux subtracted in 10 components = B.759918 Jy

Clean residual min=-0.123544 max=0.406867 Jy/beam

Clean residual mean=-0.000149 rms=0.044061 Jy/beam

Combined Tlux in latest and established models = B0.759918 Jy

H:D

% 40 CLEANS| Z 1t

CLEAN #tg o= Faf CLEAN ®d-& 3ttt RADPLOT 2.2 CLEAN = o] UV ©]o]
HE & fdst=A &dstdA CLEANS AL 133
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003
iy /beam

a7l 42 ZF7| CLEANS| Zz Hofzl
CLEAN =23} Residual map.

O 43 CLEANZ2 & 2oz

CLEANZ & 2} Clean map
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3 A AR A
>selfcal

B=selfc

Performing phase self-cal

Adding 1 model components to the UV plane model.

The established model now contains 1 components and 8.69853 Jy

Correcting IF 1.
Correcting IF 2.

Fit before self-cal, rms=0.504078]y sigma=4.201664
Fit after self-cal, rms=0.504877]y sigma=4.201663

EI::-D

% 44 CLEANS| & g o| st /I &AI7IEH e A1t

* residual map®] rms noise”} thermal noise<} vl <=3l & w712 CLEAN3} SELFCAL-&

WE3heh 12 a1, residual mape] noise BE7F o] 3k FRo] XA &kA FolF}.
ol HA oW A7t & HAAY (FF=E A¢-3), CLEANC] # =3 HAF(FTE A
+3)E ofme

4) JZ 2A7LRA
>gscale
>selfcal tru,tru, 500

* 9] A} x].7]. BAS &3] dojx CLEAN 2= o] visibility amplitudeE 2 &334, 2
ANRA L Aoz AT g WA e gaing 2HeHE gscaled 3
o}, oluj 2z} OPEﬂUr«l gain BA k& FA%Th I3 AF ATPRAY S ST, of
o A7kRA intervale A 0.2 FeUbAA corplote B9 gain BA e FAH

.

o I
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Clean LL map. Array: YVEREA

ME7 at 22.984 GHz

O et 17

Map center: R
Map peak: 1.15 J
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4. AIPSE 0| gt Mo|XA B=A= M| U+

A7 A E APSY AEAYF 29EY GelnZe] 23 AW B3 GEES @
G MY GABZS WEAGAS) WY F2 Holt vlolHHlo] ool
H, 7|4 TF= A2 R11027B FITS Hlo]g| 2 KVN+VERAE #== 9o SgrB2Mo]
21 sh vlol A WAl7l EHo] Utk of wlolH AAE 22GHzel 4% HO wolA

HEAdS BHdn.

A gyoleos AEHUOM, 14 6WAA
2 9 gslo] gomz o Mo

3. INDXR : UV-datag A E3slo indexads == 2Y

4. ACCOR : A714#H 3t o83t oo A &st= &Y
5. APCAL : 29 EQ 9 =& A Jygte = HIA| 7= B o

6. BPASS : 2~HERo|x A &% bandpass®| #-& HA3t= W H o
7. FRING : delay, rateE +3}7193] datas fringe fittingsl= 2
8. CLCAL : SN table®] k= o]&3to] CL tableg ¥t=E+ #Y

9. CVEL : A9 &5 93 =& &35 BAS= W o

10. SPLIT : A E Blo|EE< ZF A ds] H&A7]= HH

11. IMAGR : SPLITe.2 A HolH =z XA I1d< 18+ HH
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4.2 Global fringe fitting (Calibrator)

ol A HA e} 22 gl BFHAAE T JHe wolAHUlspot) T =3 AFHA Ad
A0 2ol A Aort EAgdt IHEE F& FI5 WA E delaysS T3+
717} gol 7] wj&o ¥ calibrater A& F3 A2 =Z global fringe fitting
3ted clock offset RAS 3ith. of7| A+ 3C3458ta st= HAS o] &3t global
fringe fittings st o, ¥4 FgvH= a3 2o

> task ‘fring’

CALSOUR "3C345™ > ZZIx| m|&lg MAE de=ct

BCHAN 1 > 9d&m Mio|lZE ZE mMIe Q=)
ECHAN 0

ANTENNAS 0 > DE CHELF AFS

DOCALIB 1 > 9ol A3 Ziz|edo|M Elo|2S x5t}
GAINUSE 0

REFANT 2 > ZEIX|I|EAM AFSE 7|& SEILLE XIFSHC)
SOLINT 1 > Z2IX| mgolMd ZF 120otck 2t FEtot

APARM 0,0,0,0,0,0,4,0 -> SNR cutoffZt2 42 X|&stct

DPARM 0,200,200,0,0,0,0,1,0 -> delay & rateE &£ HIE X|Hsl1, rateZt2 02 fixsHCh

> task ‘clcall -> ZZIX| ZEolM L2 sn EO|2

o
2
0o
o
2

cl Eo|2& BFELCH

INTERPOL "AMBG" -> cl E|O|£& BFE [ interpolationste & 42| SF]E X|&tCl
SNVER 3 > X% sn HO|E HE
REFANT 2 > J|ESR A8F QHE|LIHE
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Plot file version 6 created 04-JAN-2013 16:19:51
Delay vs UTC time for R11027B_LK.SUB SP .1

. SN 3 Lpol IF1
0 IiLMlZ1 T T T T T :- T ey
Zﬂ - + -
&
o ———————————=—
60 FhL IRK ’ T
40 . T
49 E— I f i I I t ——1—3
I8 [5L06A . F I
30—y I t } } I f } o
30 FaLIsG : SR
+
s HF : :
W —+—+—
S -g ~5LYE 7
@ gL = . i
2 | " =
m 12 | | i i i | I i 4
=z 1 T T T 1 1 T T 1 1
0,05 [-6L US |
0.00 F  ++ . N + -
e
S0 LT -
o =
:ﬁu =1 | | | i | | I 1 + 1 -

19 20 21 22 23 100 11 102 103 1004
TIME (HOURS)

2! 47 global fringe fitting$~ 3C3452] delay <%

4.3 fringe fitting (maser)

global fringe fitting$-o] €0zl delaygts 83t wo]A HAld tsl] ©hA
NES FPsAT. 59 JAY A A AdSs o E ZdA A"
oA Aol A A AE F NTeE YA IHE o 2HAHE
#1979 Ado] 7P Al EY 2 e ZE AojA 1979 AEEs e
HE FdsAoh 7122 geu = 42004 Fq3 A sk, & @&

RS YERYATE ZHA 98 T snpltE o] &-3Fo] wo]A YU SNRE F<ls
19 483 o] yvEdT

ol
-

et

[kl ot
f to Moo XN |d
= R T A =

r[rﬁmﬁéﬁ

> task ‘fring’
CALSOUR "SGRB2M* > ZZX|I|EE & cia HolX A
BCHAN 197 -> Mo|XMel A< & AMLD2 o=z ZEX| L|Ee ot

_47_



ECHAN 197

DPARM 1,

-1,0,0

> task ‘clcal’

SNVER 4

& SH4 Lpol IF1
= T T T T T T
1L MIZ B R T
100+ + + Wi o4 .Hf ey -
50 .g:&“‘ 4 f}i ﬁ!} e R T Ay ]
¥
15{';:1!;& o e Pf 'h."I ;‘: t:; +J' ] ]
3
1001 oG BB NV a
# -
15%-10"5& = # 7 'ip,t= :T." 1 = ]
W e 45 % W E Hw e
ag :4L ISII; *JI + x — 3«?; *_zfqu . L% =
+ £
60 F . £ & T . AR RO
5 = "t:" - * .:"- "‘++ . -
= | Lo £ l 1 | | =
200 E I P 3 1 1 E=I I I =
e 5LYS . e
Z 100 w 44 ﬁﬁ A + *:L e ﬂ? ER
2 = P ) ¥ ELd 1 + 1 [ i -l
-'EtL ngr T T T T T G R -~
2 L. —
- | | + | | 1 | | -
2{]“ = ] i i i TR | ] I &
7LTN * t U e A
008 Fs f*-t B R = ¥ e W
[l = |4+- H-..I I+ L + | ¥ |l = | =
21 22 23 1100 1101 102 1703

-> MOo|Xof CiEt ZZ|=alolM H o]

-> MIo|X{e| BL delay= T otX[2tD rateBt FEtCt

He g
=22 - -

Plot file version 7 created 04-JAN-2013 16:21:51
SNR vs UTC time for R11027B_LK.SUB SP.1

2l 48 fringe

TIME (HOURS)
fitting3-2] o] A2 SGRB2M<] SNR
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44 CVEL (=& &3 BA)
Yutd o g VLBI#So e 747te] hEu SAolA AT Aholy B oF =F
9 537 e e 24 B0 JdEs 924 53¢ 53 Bgo] SoliA 92w

U9 doly 4 FAolA o
CVELolZt= Al B2 =&
> task ‘setjy’

SOURCES "SGRB2M™""
SYSVEL 5

RESTFREQ 2.223E+10 5080000
VELTYP "LSR"
VELDEF "RADIO"
FREQID 1

APARM 256 0

> task ‘tabed’
INEXT "AN"
OPTYPE "KEY"
APARM 0,0,0,3
KEYWORD "ARRNAM"
KEYVALUE 0
KEYSTRNG "VLBA"

TIMERANG 0

> task ‘cvel
SOURCES 'SGRB2M™""
APARM 0,0,0,0,0,0,0,0,2,0

BADDISK 0

S BAS|Fo]oF st} AIPSol A= SETJY, TABED,
a3 nAe Bk

-> M|0|X{2| systemic velocityS ZA}stod L)

-> MoK e| 7|&EFut=+

111}
oL

=ct

-> sysvelOllAl &8t 7t0| 256 HHE K 7{ZICt

Py
=

-> aipsOilAf cvelO|] & =SS ESF arrayOl&= HHECH

af Bt Mol ZEHEDE YT

> cvelg 0|8
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04 - i 0.4 - -
- IF 1(LL) 7 ; ‘- ]
6ib .V ol 1l L
0 100 200 300 400 500 0 100 200 300 400 500
Channels Channels
28 =28=
O3 49 250 2™ (FHt =(9)e AHEH B35
4.5 SPILT
Wo) Ao thg EE calibratione] BWoEE HE CL tableg &8sl We 19

THlE @t F s E AH
Blol &< 283t split HL&

> task ‘split’
INNAME "R11027B”
INCLASS "CVEL"
SOURCES "SGRB2M™""
TIMERANG 0

BIF 0

EIF 0

BCHAN 0

ECHAN 0
SUBARRAY 0
DOCALIB 1
GAINUSE 4
DOBAND 1

BPVER 1

APARM 1

e RE Azl de) HEHo® e CL
rﬂ__

-> Mo|Mel d¢ X|HE IFo| Mde Otz E&stct



4.6 IMAGR
(1) olol& (e =E)

EZHE&y BA 9o peak Aol 197HAA 256 o= o] FaEATE VA=
split S o] &sf TdIdAE 256H e wojAE olmAIH. peak NS VIEL=E
fringe fittingg OB 2, imagrEZ I A= Wo|A AFo] WMe] FAld o= AL &
Aot

> task ‘imagr’
INNAME "SGRB2M"
INCLASS "SPLIT"
INSEQ 1

INDISK 6
SOURCES "SGRB2M™"!
QUAL -1
CALCODE " "
TIMERANG 0
SELBAND -1
SELFREQ -1
FREQID -1
SUBARRAY 0
ANTENNAS 0
BASELINE 0
DOCALIB -1
GAINUSE 1
DOPOL -1
PDVER -1

BLVER -1
FLAGVER -1
DOBAND -1
BPVER 0
SMOOTH 0
STOKES "

BCHAN 256 > azlg gEl xjgde ol
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ECHAN 256

CELLSIZE 2E-4 -> ol ZM ALO|RE X|IHEHC)

IMSIZE 512 -> 5tLto| Hol AFSElE ZMo| =& XIYECH
NFIELD 1

NITER 200 > cleant™HE2 5= S8 X|Hstot

PLot file version 1 created 22-OCT-2012 16:29:41
CONT: SGRBZM IPOL 22234 048 MHZ SGRB2ZM.ICLOO1.1

50— I | I I | -

40~ o -

30~ =

20~ =

10— —

MillIARC SEC
L=
[
I

A0 — L il
_zo —_ —_
30 — i
40 — -
soff | I do- | I
40 20 0 =20 -40
MilhARC SEC

Center at RA 17 47 20.1816688 DEC -28 23 03.889398
Cont peak flux = 2.3132E-01 JY/BEAM

Levs = 2.313E-02 * (0.500,1, 2, 3, 4, 5.6, 7,

8, 3)

a8 50 thY A d(peak-256¢h) ofo|d =2 ofof XA

grel 2%l (0,002 fIxlol AU=s AE & = AUCh

e H



EYPe AFE Aol ukolk WolAel XS B A $H 1Y 508 ol
B5A ol e A, Ha FAAG ol el A e 9o mel Zo] ol A
sstolgla 2AT 5 Q. o7)o M 264, 269, 274, 280, 284 Dol SgEHs Lol
wolA 2ol gl Aol FAHYL AER wmEHA T AN Ae B

>task ‘imagr’

BCHAN 261 > S o0&l AFSE MEg XY

rok
o

ECHAN 290

Pt file version 1 created 11-NOV-2012 16:13:05
 CONT: SGRE2M 22234140 MHZ 1POL KJCC 2612901CL001.1
1 -3 LT ) R

5 e T e e

100
0
00 | 200 T T T
R T e I B
ﬁ 100 LT mE  Twgmaxg
K . | | I | | .
Eﬂ]z mKU.KY T I I I 2-3\
:-
-2y - |
100
0
100 100 =
00 L |
0
T 1(LL)
s ] 0 ! | I I | !
2 0 200 00 0 20 200 0 -200 265 270 275 280 285 290
Center at RA 17 47 201816888 DEC 28 23 03.888308 Channels
S AL
TR T8 52 shstol 261-200%) et
27 51 =4xy olo|Eel Lk AHER

o,261-290x 2 & SAlofl olo|& et At

A =X # olmAsY Za WA ALg
A 2g] B JUNNE 2e & Ak 1Y 525 Wolq A% 23
H
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Dac: affsat (maz)

L [ ]
§ i
) ]
=} - 2
I;% L
T1000AL
'Eﬁn' o I:I:' S I'-E:ﬂﬂ-

RA offast mos)

a2 53 Ho| A AZES| 2ktel B oH

il
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HE L APS 2 Xy

# written on 17 March 2012 (Taehyun Jung)

H#

This document explains how to install AIPS on your linux machine
# by using binary installation. Here, | assume the Linux OS is CentOS 5.5.

# for MAC users, please see http://www.aips.nrao.edu/Mac.shtml

e

For the AIPS version, | would strongly recommend to use recent version
# of AIPS such as 31DEC11 or 32DEC12

# if the '#" mark is presented in front of command set, it means that you need
# to superuser privilege, on the other hand, '$' mark means user account is
OK.

1. download the ‘Install Wizard" file on the AIPS website
http://www.aips.nrao.edu/dec10.shtml
intall.pl

2. make a directory where AIPS program will be installed.
#mkdir /opt/aips (AIPS ROOT)
#chmod —-R 777 /opt/aips

3. copy the install wizard file to the AIPS ROOT
now you have insall.pl file at the directory : /opt/aips/install.pl

4. give a permission for execution to install.pl
#chmod +x install.pl

5. please copy and paste following lines to the end of /etc/services

#vi /etc/services

sssin 5000/tcp SSSIN # AIPS TV server
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ssslock 5002/tcp SSSLOCK # AIPS TV Lock

msgserv 5008/tcp MSGSERV # AIPS Message Server
tekserv 5009/tcp TEKSERV # AIPS TekServer

aipsmt0 5010/tcp AIPSMTO # AIPS remote FITS disk access
aipsmt1 5011 /tcp AIPSMT1 # AIPS remote tape 1

aipsmt2 5012/tcp AIPSMT?2 # AIPS remote tape 2

aipsmt3 5013/tcp AIPSMT3

aipsmt4 5014/tcp AIPSMT4

aipsmt5 5015/tcp AIPSMT5

aipsmt6 5016/tcp AIPSMT6

aipsmt7 5017/tcp AIPSMT7

6. Lets start AIPS binary installation!

$./install.pl
AipsWiz: ==> a binary installation? [Y/N, default N] : VY

Screen 0: INTRODUCTION
AipsWiz: ===> Press <ENTER> or <RETURN> to get started: [Enter]

Screen 4: Group Ownership

AipsWiz: ===> What group should be used for AIPS? [username] [Enter]
Screen 4b: Group Write
AipsWiz: ===> Allow sjoh to have write access? [YES] [Enter]

Screen 5: Site Name

AipsWiz: ===> Your site name: [required, no default] (for example) KVN

Screen 5a: Site type

AipsWiz: ===> Press <RETURN> to confirm, or enter N or n to deny
[Y]: [Enter]

Screen 5b: Architecture Confirmation

AipsWiz: ===> Enter the architecture for this system [LNX64] (mostly)
[Enter]

Screen 6: Additional hosts if any
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AipsWiz: ===> Enter new hosts (no commas!) or LOCALHOST to reset:
(mostly) [Enter]

Screen 7: User Data Areas
AipsWiz: ===> Data Areas: (Here you need to specify your data area
specifically) /opt/aips/DATA/LOCALHOST_1

Screen 8: Printers
AipsWiz: ===> Your choice (default: Accept): [Enter]
AipsWiz: ==> Do your printer(s) use A or A4 paper? [A]: A4

Screen 9: Tape Drives
AipsWiz: ===> Your choice (default: Accept): [Enter]
Screen 9B: Tape Hosts
AipsWiz: ===> Your choice (default: Accept): [Enter]

Screen 11: FINAL REVIEW before installing!

(Please, check all the settings are correctly specified! If Ok, then)
[Enter]

AipsWiz: ==> Confirm: start the install with these settings [Y]: [Enter]

——> Now, the installation script starts downloading the necessary files.

MAKE.BMNJ - Press <RETURN> to acknowledge...: [Enter]

CVS password: [AMANAGER]

MAKE.BMNJ - Press <RETURN> when ready to proceed...: [Enter]
AipsWiz: ==> Press <ENTER> to continue...: [Enter]

-—> Then, you should see following messages, which imply the
successful
installation of AIPS.

AipsWiz: =====> We're DONE! Let's have a nice Banana Split!
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AipsWiz: Here are the final setup instructions for running AIPS

1. Reference the LOGIN.SH file in your .profile file
(dot it now too, via ". ./LOGIN.SH")

2. Check that it works:

aips notv tpok

(this will not start a TV or tape servers).
Try 'print 2 + 2' for a very basic test.

3. Make a cron entry for the do_daily.LOCALHOST file
that the MAKE.MNJ created, so you can run the
AIPS 'midnight job'. This is optional but
strongly recommended.

AipsWiz: That's it. You should now have the latest AIPS! Enjoy.

7. Final setup
You need to tell the AIPS $PATH to your shell. Here is an example.
Please add following lines to your .tcshrc or .cshrc

*x* |n case of tcsh or csh :
setenv aips /opt/astro/aips
source /opt/astro/aips/LOGIN.CSH

*x* |n case of bash :
export aips=/opt/aips
source /opt/aips/LOGIN.SH

8. Enjoy AIPS!!

If you have any question, feel free to ask! Cheers!
— 59 —



HE ) DIFMAP WS AlX|ai

# PGPLOT & Difmap installation guide by Taehyun Jung (2013 May 31)
# OS : Linux (Ubuntu 10.04 or later)

#

# To install difmap on your machine, following items need to be installed.
# ——> pgplot, fortran compiler (g77 or gfortran), and X11 libraries

# Here, | assume that you have installed pgplot at /usr/local/pgplot

# and g77 libraries on the standard path.

i

# If you use Ubuntu linux distribution, you can install those items

# with "sudo apt—get install g77 libX11-dev libncurses—dev"

# You can download pgplot & difmap from ftp.astro.caltech.edu

# packages : difmap2.4l.tar.gz & pgplot522.tar.gz

#

# You need a privilege of super user for installation

# If you have any comment or question, please contact to me.

# 1. PGPLOT installation

1. move your pgplot file to /usr/local/src
mv pgplots22.tar.gz /usr/local/src

2. uncompress the file
cd /usr/local/src
tar xzvf pgplots22.tar.gz

3. create pgplot root directory
mkdir /usr/local/pgplot
cd /usr/local/pgplot

4. copy the driver.list file to the pgplot root directory
cp /usr/loca/src/pgplot/drivers.list .

5. select device you install on drivers.list
| recommend you to remove (uncomment) an exclamation mark (!)

in front of following drivers
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GIF, VGIF, PS, VPS, CPS, VCPS, TEK4010, XTERM, XWINDOW, XSERVE

6. create a makefile
/usr/local/src/pgplot/makemake /usr/local/src/pgplot/ linux g77_gcc

7. edit your SHELL environment to tell the location of pgplot on your
machine
add following lines to your .bashrc (.tcshrc or .cshrc) or /etc/profile

# PGPLOT (for bash shell)

export PGPLOT_DIR=/usr/local/pgplot

export PGPLOT_DEV=/xwin

export PGPLOT_LIB=/usr/local/pgplot

export LD_LIBRARY_PATH=/usr/local/pgplot
export PGPLOT_FONT=/usr/local/pgplot/grfont.dat

# PGPLOT (for cshell or tcshell)

setenv PGPLOT_DIR /usr/local/pgplot

setenv PGPLOT_DEV /xwin

setenv PGPLOT_LIB /usr/local/pgplot

setenv LD_LIBRARY_PATH /usr/local/pgplot
setenv PGPLOT_FONT /usr/local/pgplot/grfont.dat

8. now you can test your pgplot by executing demos
/usr/local/pgplot/pgdemot
/usr/local/pgplot/pgdemo?2

/usr/local/pgplot/pgdemo3

there are 17 demos you can try!
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# Now, let's install difmap

1. move your difmap file to /usr/loca/src
mv difmap?2.4l.tar.gz /usr/local/src

2. uncompress the file
cd /usr/local/src
tar xvzf difmap?2.4l.tar.gz

3. move difmap to uvf_difmap
mv uvf_difmap /usr/local
cd /usr/local/uvf_difmap

4. configure difmap
./configure linux—i486—gcc

5. run makeall & makemanual
./makeall
cd doc

./makemaunal

6. create a symbolic link to difmap execution file
In —s /usr/local/uvf_difmap/difmap /usr/local/bin/

7. now you can enjoy difmap
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SE 3 Ho|NY BEXE N2 Tiet|E

K= 3.1 Global fringe fitting (Calibrator)

tget fring
INNAME "R11027B";
INCLASS "MSORT"
INSEQ 1

INDISK 6
CALSOUR "3C345™""
QUAL -1
CALCODE " "
SELBAND -1
SELFREQ -1
FREQID -1
TIMERANG 0
BCHAN 1

ECHAN 0

CHINC 0
ANTENNAS 0
DOFIT 0
SUBARRAY 0
UVRANGE 0
WTUV 0
WEIGHTIT 0
DOCALIB 1
GAINUSE 0
DOPOL -1

PDVER -1

BLVER -1
FLAGVER 0
DOBAND -1
BPVER 0

SMOOTH 0
IN2NAME " ™
IN2CLASS ™" ™
IN2SEQ 0

IN2DISK 6

INVERS 0

NCOMP 0

FLUX 0

NMAPS 0

CMETHOD ™
CMODEL ™" "
SMODEL 0
OUTNAME ™" "
OUTCLASS " "
OUTSEQ 0
OUTDISK 6

REFANT 2

SEARCH 5,1,6,3,7,4,0
SOLINT 1

SOLSUB 2

SOLMIN 0

APARM 0,0,0,0,0,0,4,0
DPARM 0,200,200,0,0,0,0,1,0
SNVER 0

ANTWT 0

BADDISK 0

tget clcal

INNAME "R11027B"
INCLASS "MSORT”
INSEQ 1

INDISK 6
SOURCES " "
SOUCODE " "
CALSOUR " "
QUAL -1
CALCODE " "
TIMERANG 0
SUBARRAY 0
ANTENNAS 0
SELBAND -1
SELFREQ -1
FREQID 1
OPCODE "CALI"
INTERPOL "SIMP”
CUTOFF 0
SAMPTYPE "
BPARM 0

ICUT 0.1
DOBLANK 0
DOBTWEEN 1
SMOTYPE "VLBI"
SNVER 3

INVERS 0
GAINVER 0
GAINUSE 0
REFANT 2

BADDISK 0
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F-= 3.2 fringe fitting (maser)

tget fring

INNAME "R11027B"
INCLASS "MSORT"
INSEQ 1

INDISK 6

CALSOUR "SGRB2M*
*rest " "
QUAL -1
CALCODE " "
SELBAND -1
SELFREQ -1
FREQID -1
TIMERANG 0
BCHAN 197
ECHAN 197
CHINC 0
ANTENNAS 0
DOFIT 0
SUBARRAY 0
UVRANGE 0
WTUV 0
WEIGHTIT 0
DOCALIB -1
GAINUSE 0
DOPOL -1
PDVER -1
BLVER -1
FLAGVER 0
DOBAND -1

BPVER 0
SMOOTH 0
IN2NAME ™ ™
IN2CLASS "
IN2SEQ 0
IN2DISK 6
INVERS 0
NCOMP 0
FLUX 0
NMAPS 0
CMETHOD " "
CMODEL " "
SMODEL 0
OUTNAME ™" "
OUTCLASS " *
OUTSEQ 0
OUTDISK 6
REFANT 2
SEARCH 5,1,6,3,7,4,0
SOLINT 1
SOLSUB 10
SOLMIN 0
APARM 0,0,0,0,0,0,3,0
DPARM 1,-1,0,0
SNVER 0
ANTWT 0
BADDISK 0

tget clcal

INNAME "R11027B”
INCLASS "MSORT"

INSEQ 1
INDISK 6
SOURCES " "
SOUCODE ™
CALSOUR ™"
QUAL -1
CALCODE " "
TIMERANG 0
SUBARRAY 0
ANTENNAS 0
SELBAND -1
SELFREQ -1
FREQID 1
OPCODE "CALI"

INTERPOL "AMBG"

CUTOFF 0
SAMPTYPE ™
BPARM 0
ICUT 0.1
DOBLANK 0
DOBTWEEN 1

SMOTYPE "VLBI"

SNVER 4
INVERS 0
GAINVER 0
GAINUSE 0
REFANT 2
BADDISK 0
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B = 33 CVEL (=& &3} BA)

tget setjy

INNAME "R11027B"
INCLASS "MSORT"
INSEQ 1

INDISK 6

SOURCES "SGRB2M™'
QUAL -1

BIF 0

EIF 0

ZEROSP 0
OPTYPE " "
CALCODE " "
SYSVEL 5
RESTFREQ 2.223E+10
5080000

VELTYP "LSR"
VELDEF "RADIO"
FREQID 1

APARM 256 0

tget tabed

INNAME "R11027B"
INCLASS "MSORT”
INSEQ 1

INDISK 6

INEXT "AN"
INVERS 1
OUTNAME ™" "
OUTCLASS " "
OUTSEQ 0
OUTDISK 6
OUTVERS 1
BCOUNT 1
ECOUNT 0
OPTYPE "KEY”
APARM 0,0,0,3
KEYWORD "ARRNAM"
KEYVALUE 0
KEYSTRNG "VLBA"
TIMERANG 0

tget cvel

INNAME "R11027B”
INCLASS "MSORT"
INSEQ 1

INDISK 6
OUTNAME ™" "
OUTCLASS " "
OUTSEQ 0
OUTDISK 6
SOURCES "SGRB2M™""
QUAL -1
TIMERANG 0
SELBAND -1
SELFREQ -1
FREQID 1
SUBARRAY 0
FLAGVER 0
DOBAND 1

BPVER 0
GAINUSE 0

APARM 0,0,0,0,0,0,0,0,2,0

BADDISK 0

tget tabed

INNAME "R11027B"
INCLASS "CVEL"
INSEQ 1

INDISK 6

INEXT "AN"
INVERS 1
OUTNAME ™" "
OUTCLASS " "
OUTSEQ 0
OUTDISK 6
OUTVERS 1
BCOUNT 1
ECOUNT 0
OPTYPE "KEY”
APARM 0,0,0,3
KEYWORD "ARRNAM"
KEYVALUE 0
KEYSTRNG "VERA"
TIMERANG 0
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F5 34 SPILT

tget split
INNAME "R11027B"
INCLASS "CVEL"
INSEQ 1

INDISK 6
SOURCES "SGRB2M""
QUAL -1
CALCODE " "
TIMERANG 0
STOKES " "
SELBAND -1
SELFREQ -1
FREQID -1

BIF 0

EIF 0

BCHAN 0
ECHAN 0
SUBARRAY 0
DOCALIB -1
GAINUSE 0
DOPOL -1
PDVER -1
BLVER -1
FLAGVER 0
DOBAND -1
BPVER 0
SMOOTH 0

OUTCLASS " "
OUTSEQ 0
OUTDISK 6
DOUVCOMP 1
APARM 1
NCHAV 1
CHINC 1
ICHANSEL 0
BADDISK 0
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F= 3.5 IMAGR

F5 351 olo|¥

chel xf)

—

= =

tget imagr
INNAME "SGRB2M"
INCLASS "SPLIT"
INSEQ 1

INDISK 6
SOURCES "SGRB2M™""
QUAL -1
CALCODE " *
TIMERANG 0
SELBAND -1
SELFREQ -1
FREQID -1
SUBARRAY 0
ANTENNAS 0
BASELINE 0
DOCALIB -1
GAINUSE 1
DOPOL -1
PDVER -1
BLVER -1
FLAGVER -1
DOBAND -1
BPVER 0
SMOOTH 0
STOKES "
BCHAN 256
ECHAN 256'

CHANNEL 0
NCHAV 1
CHINC 1

BIF 0

EIF O
OUTNAME ™ ™
OUTDISK 6
OUTSEQ 0
OUTVER 0
IN2NAME " "
IN2CLASS " "
IN2SEQ 0
IN2DISK 6
CELLSIZE 2E-4
IMSIZE 512
NFIELD 1
DO3DIMAG -1
FLDSIZE 0
RASHIFT 0
DECSHIFT 0
UVTAPER 0
UVRANGE 0
GUARD 0
ROTATE 0
ZEROSP 0
UVWTFN ™ "
UVSIZE 0

ROBUST 0
UVBOX 0
UVBXFN 1
XTYPE 5
YTYPE 5
XPARM 0
YPARM 0
NITER 200
BCOMP 0
ALLOKAY 0
NBOXES 0
CLBOX 0
BOXFILE "
OBOXFILE ™ ™
GAIN 0.1
FLUX 0
MINPATCH 51
BMAJ 0

BMIN 0

BPA 0
OVERLAP 0
ONEBEAM -1
OVRSWTCH 0
PHAT 0
FACTOR 0
CMETHOD ™
IMAGRPRM 0

IM2PARM 0
NGAUSS 0
WGAUSS 0
FGAUSS 0
MAXPIXEL 0
INSNAME " "
IN3CLASS "
IN3SEQ 1
IN3DISK 1
INANAME " "
IN4ACLASS " ™
INASEQ 0
IN4DISK 0
FQTOL -1
DOTV -1
GRCHAN 0
BADDISK 0

£5 352 olo|H

tget imagr

BCHAN 261

ECHAN 290

(=4 #Ha)
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