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1.1 FHE
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10%3~U 7 A, FRDIZENLIVEWVWRTFETH D, BEND 100 FE040E L, HRNFH
FROBEPIIHA SN2 0 Do DM, RAOFHMOEIIIRTE Dhr> TR,

1.1.1 FEHBEODARY ML

B 1LLICFHBO T RN —ART M ERT, FHBOZRLFX—IL, 10%eV 75 102%V
D12 HOFFAIZ DT> TBHI SN TEBY, REMDODAY MV F(E)=KE T TRTZ &
MDTE D, 105V, 108eV HIE TR MUZIIIR Y RAH LD, ZLH OfFEKRITZENE
A7 Knee” ,” Ankle ” & FEIEIL, Knee SEEUTFH RO 22D OIFNATE L, F 721380 R
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1.1.2 FHEDOER
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1.2 BREIRILX—FEHE

1.2.1 HEEIRILIT—FEHR

HHE. 1GeV UL LRI Z2FHRE VI B, TOZRAF—2AT MUT10HLLEICE -
TEY, 108V 225 LD HKE =RV —FHEREMEIND, SLIZHVTRLF—D
FH (~10%%V) L RON->TND, ZOXI AN R LF—F TITR FE2INETX 5
AN=ARXT G- TELT, TOREGRMEHTH S, WHE OFHRITEIHBISGIC XL S
WAETERFMEMET S Z LIREETH S, Lol 108eV LI Lo R ¥ —% H OFH
MTHIE, RIS IC L D BEITEALZIT D L HER RICRKT 2 Z LT
HEZZBNTND, Bl E U TIXIREERITEESC T <N — R e EOIEFIZ R X 70814
EEEL TWAH EE LN TWD,

L2l FEFICEOVZR X —2 L OFTHRIEIM EicExic< nweExonb, FHE
HENIFR RS AT 1036V BRE D127, T RLX—DOFHEN O ITm T /L X —
DH<RICRR D, LIS TEEHBRIL ~10%V 2B 25 &, Tl S & oA /E
X o> TrabirAERNEZ D XX —2BKT D, TOED, FHHEOAT MU
By NETINFETHEEZEZLNTED, GKZ >y A7 LI TS, LarL., FEFIC
BISKRAEENMEN =D, 2Oy M4 7 ZBRIMICEERT 5 Z L Ii3# L <. KRB EEE
b O COBM D RRFMLEICR D, RemT R/VX —FHAEOBMNI X, H# BRI
KDEMP & RN LRSI L 2B 2 EN H 5, FHRITHERKRK & O AEAERIC
LV 2wk ZAEK L, ZD2WH T BREAF TE LR A —DERRL -2 AT 5,
FHAIWERL 720 T, HIEH & AR EEY KT Z Lz > Thir-HassEme ., ik
DS, 20X BRBREER Y ¥ U — S, BT RV —FHBROG A, K
il O EERLA 2N CFJ7 km OFPHIZIAA D, H EREZHIC X 28I TlE, 20Ky vV —
WESTAELTEEFRIa— A v R EDRiFE2 B2 52 LI L TRHBRZEBNT 5, —
F. BRI v U —HOMER T, KA ORI E OMAEMERIZ LY KKE0E & TS
AR E AT D, SOOI AERITZELR Y v U —POMER A DT VX —HB I B Hpd 5
e, ZHEFIH L TFERO =RV —E2FET 5,
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. EHIZRBIT — % # B8 L Tz, AGASA 1E 100km? (2 111 BDO Y o F L—F kit
RERLE (MBHRHIRT LA) LEERTHD, ZHICE - T10%0%V 28 2 2 FHHEMN 11
ARy Mz, £D%, 7 AU @ HiRes(High-Resolution Fly’s Eye) SEErIZ X - T
FHRBR T, ZOFERTIIRKE M MEENH WS 72, HiRes TliX, GZK R D
THGBE VI N T BFET D & 2008 FFICHFR LTz, 2EBRO TR LXF—AXT FLFIK
1210197V £ TIE—EH L TV A2, TN ETIEH L REW R RSN, KRE<Eimshe
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ZNE TOFEHBBU (AGASA, HiRes) T, EH 50— ORIEFEE W TFEERO
B ZIT> TN, BFERO R "AR—E Lo, ZOFEEZIHE %2, Pierrie
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TFIEOEWCL DR FEAETH D LRI TW\5,



Auger Observatory(PAO) Tix, W7 OMETELMAEOETBREZITY " A7V v |
B 2EHRH LTS, PAOIL., AT VB o F @R SN RE T RV X—FHBROB
AT CH D [5], MFRFHHEEE LTKkF oL razmtigaaiif L, RKELM»HATES
£ T B2 TMNG ETZFHREBNT 5, ZOitdsZ 300km? OFEEIZ 1.5km [
TWRTND (K1.3),
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1.3: The Pierre Auger BLRIFTOMME [5], #IFM AR ZIKEAD KT
BEOMLE 2 B, BIT 28 TRd,

S LICEMFTO 4 BT KRS EmEEY A PAEE SN TEY, FZmEE 1 MM 30
JE X 30 FEOWLE 2 R o 7o Eim SN 6 BakiE S, HERMES EEORKEZEHR L T D,
2001 FEMBEERRDMEE V. 2008 4RI 5ERk LIz 2S, Bk b T L TR B Z ey, Bk
HZIEE S U727 — 2 13 5eRk L7 RECRUAN L 72 BR 0K 1 2y OFERHRICH Y% (6], 2011
FEFEFTOBMEREZ L LIC LAY MLEX 1410577,
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HEEY 7 Z v 7 ARV —D 3FENT T ay LTV, 7 Ankle” fHIEKD 101 7eV
FHECTREFFH 32705 268 I8 L, AT RN SLNT R o721, 1019%V 1T
HAREFEEN A2 L TRMIZ T T v 7 AN L TWD I ERnbnd, Zhboih
23 0 ORI OWTIEARTZH LTI,

EENERIA % & DA

PAO TliE, 200441 A2>5 2009 FARK E TIZFHMO = R/LF—235.5 X 10%V 2 # 2 5
AR R GRS TWD, PAO NS, Z D@ T RLF—FHA X b & Veron-
Cetty & Veron %1 % v 7 W D5 OIFEENEE GRGRAL 2<0.018) & ORIZFHEER & 5 =
ERHESN TS (K1.5),

4 1.5: ferm = R L —FHBRA R b & FOTEBEIE O A0 6], BRI 5.5 X 107V
LI E ORISR, A2 75Mpe BANIC & B IGBERIEZ O J 17 C, fx bR H 5 &
W9 3.1 EOMTH»N T TN D,

PAO TiL, IEEMREOMLE N D B3 1 EOMEZER L, TORFDPBIIEXRE Ene
FEOMEFHE L, OF D FEHBRA XY SREFNCREET D ERE LS. EORE
DEENHENICADDEFFE LR, 21%E WO R Lo T D, ZHIZX L TPAO T
B S NV FHBRA N MEL 2009 FOBETIL 38N BHAMNIZAD LW HFER LRV, X
L6 IR T X9, FEHNREGEA LR THERMER 725 TS (6],
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Total number of events (mcludmg exploratory scan)

4 1.6: e = RV X —FHR & TR OTEEERITEE & OFB 6], SALIXTHEARA N2 M
XD MEOEEDET, TORIEIZ 68%. 95%. 99.7%DIEHEKMERXM 2/ RL TW\W5bH, £
7o, FHBRA X2 SRELFINCEEET 556 %, Piso=0.21 D SHTEL TV 5D,

ZORERIZ, 1o Hh X a L OZEMPIMEEEZRZZTTHY., HERH L EEbhD
IEENERITEE D3 e id = RV X —FH MR 2 MR L TV B 03B IX L T 7wy,
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E2E HEEIEEAX

SR O, FOEEN BRI WO H 5, ZblE, AN BB TEZRWE
EPRNGEIIC R M EF L TR0, o8k e FEEITENU Lo 2 E, 1F
FEREZ (Active Galactic Nuclei : AGN) EMHEN S, AGN OHLEIZERT T v 7 HK—
W“Cébék%z%ﬁ’b B DOWENT T > 7 R — I E DA T A2 E )= R ¥ —

B DI TH D LBZEZ LTS, BRI E L TR, 237 MR sEik,
#ﬁ'ﬁl%b‘ﬁf{%ﬁ&f\ RERAE), B O T U~ E TOILEFIRAXRY SR ERHIT S
5,

2.1 EREIERAIBD N EE

FRATT D H D 1~10% D3 EBhERTTEZ 1 fﬁ éﬁ’bé W SR SO E & LRIR TR
SNDN, {EEHERITAZ LR T OIGEE . EEIEERE 2N 7 radio loud 7 & FEEIRE
23550 7 radio quiet 7 123 SN D (K 2.1) o C T TR, AR ZRIEER ST OFREIZ O
TOREZ LR ~RD,

Galaxies
radio AGN | 1-10 % radio
loud |~10 9% ~90 % | quiet
spirals ellipticals| most spirals ( most ellipticals
[ broad Wlnano
Iri]r?es es|mes! narrow line
flat line
BL Lacs Ispectum |m°St
~ 200 steep
spectrum
Seyfert |
oWV QSO
superiuminal Seyfertll  RQQSOs

high polarization

[ 2.1: AGN D4y [8]

4 77— MMEA

A 77— FRIIE, 1940 F£RUTKICEFE Carl Seyfert (2 & 0 R R SN IEBIERT TH 5,
FHENTIIRE S TH | Fr e L TERFE O TR SN D KV BIED RV Z b
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B AT HIAFAE L T D, B A 77— ML, BlllS D /D A7 ML oig
WZE D, 1RE 2R 2 fEIC SN D, 1A 7 7 — MR, IO IRV R & E O
PEOBEBR O W G A S v, 28t A 7 7 — MR TITRE ORI O LB S b, Z
O OB IE. AGN ELICAFAET 2 BHET AN BB SN TNDEDTHY | DK
FRIZ AR (Broad Lme)J IR O EERIE TR (Narrow Line)) &FRIELD, HERR
DIEDFENE, U LTV D EEET A OBME SR HAIT 2720, AGN ITHIITEE 51K
MR E L MED IRV A U3 % fEi (Broad Line Region : BLR) &, AGN Mg OiE D
PV NEERR & O % I (Narrow Line Region : NLR) MFEET 5 & &2 b TV 5,

Dr—Y—

7 = —H%—F, 1950 EREFIATON BRI —_ ALV RA SN, AGNOFTE
KOPALVWRIKTHY ., RELRFRTRBZRT, ETLLOBIH AT FVITITIRWEERR S &
Fh Vb, 7 z—P—D5~10% i%‘ﬁb\%&%ﬁ&% LTHY, EEMEIZE Y, Radio Loud
QSO(RL QSO). Radio Quiet QSO(RQ QSO) (oA E NS, I, 7 2 —FF—D R
RIAREBITCRT Z LN TE 508, RL QSO 13k GHz TOZR/LF—2A~T MR ()
IZEDEEINTEY, a? 0.5 X0 KEWH D% Steep Spectrum Radio-Quasar (SSRQ).
a2 0.5 L V/hEVh D% Flat Spectrum Radio-Quasar (FSRQ) & FE5,

BRI

FEPARTIE, 1950 FRUCIZ<S B X A OB LV R SN 7, AGN OFTHIEHIC
SRUNVEEIE A T LT D, IS b 7 7 — MR E R U< Bl S5 Ao A
7 FVOEVIC X 2T S D, RO IRV & b O B B I ST (Broad-Line
Radio Galaxy : BLRG) & . W& BV ERR 2 RO MR B $R37T (Narrow-Line Radio Glaxy :
NLRG) THh %, @E?EUE@@%%(& LT, FLENLHHRICEEHTWD T T A|DY =y
N OSSR IZEREME E 22 L TV DAy ARy b, Yy ML ERS N
o RV F— @ﬂ}z%{%’i DV ThHoHLr—TLMEINLIHEENRH D (X 2.2 HMZK),

FR1: 3C31 FR2: Cygnus A

Image courtesy of NRAO/AUI

2.2: FR1 FEIRERT 3C31(%5) &, FR2 BRI Cygnus A(F) OEF E

INHDORZMNIZEY BRSNS I 2 EIZH SN D, 2 D %IE Fanaroff-
Riley type & FETIV, HUOAELISN DR > 7o pli oy TH 2 WS, AT H 2 24 MAITH %
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M E-oTHEINDS, FRUTFHWERR CTHY ., FOETRLIHL <, FMUIZITIZEE
W OMENWAT 5, —J, FR2ZIZADLWERIR CTHY . Ml NxbHLINHEDTH D,
X 2.21Z FR1. FR2 OEWA7557,

2.2 EEEARZOFE—ETIL

AGN O ¥EE | B RIBOFHEIZOW TR TE 0N, b E ek S AGN 281145
MEICLSTRRELZBEDTHDHEEZOLNTWD, BEZEZLNTWARK —ET /L %X 2.3
2R, 2.312BWT. £XiEradio loud 7»»> Y =y F &> TW\5A AGN. AXIiZ radio
quiet " OV =y FEFFSOTWRWAGN Thb, ELHIZBWTEH, FIT 7 v 7 AR—
DFIE L, Z OJEDICREA M, POMRRGEIR, BRI FE L, SM&ES h—F AT %
NTWDLENWIEETHD, ZOFETNTEIND AGN Z, EFENSEHIL TWD0, B
SEHIL THDEDOEWNZED, EOLS R AT D AGN THDHNDGENE STV D,

| |

B shock wave
Nanow Line Region Narrow Line Region
_Broad Line Region _Broad Line Region
. 0 0. .
Molecular % o o O Molecular
Torus 0°, ° &0 Torus
0 .0 '
. 0d 500
/ " Accretion Disk 4 / o O " Accretion Disk
A Type Il Seyfert "
Radio Galaxy ) .
(Narrow Line) . .
Central Blackhole Central Blackhole
_ 5 " Relativistic Jet 5
Radio Galaxy Type | Seyfert
(Broad Line) Qso

Blazar

2.3: {EERIEZ OFE—F 7 Vv (8], XL radio loud 232 =v & Ff->TW5H AGN, £
X% radio quiet 7>> Y =y F &> TWRWAGN Th D,

2.3 EBNIRIAZOEA K

[4] 1991 FEIHTH BiF b7 I o v RS0 2 CGRO ICHS# S 4172 EGRET fi#s Tl
270 fH A HE 2 D H o~ RIS 7223, 2 OW 66 EILEBIRTE (7 L —¥%—) Th-o
72 [15], 7L —%—iF, radio loud 72 AGN OHFTH ¥ =y ;M AEIFE ORHBRIT A Z T
HRIETH D, FTo, 2008 FITH S EiF bivie H o~ F i Limdi Fermi (CHE#H I TV 5
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LAT MHZR T, 2 AR OB T 1000 E OTEBERZ Z R LT\ 5 [16], 209 B
700 X7 L—Y—Th o7z, BUIRFE L QL. BEEER oM, fHxEmmie— v
TRE WLV ZE), BN D T YR E COIAMFIHRART MR ERHIT BN,

2.3.1 EBIHLEREEH

FECHEE) & 1%, IRERIER T T v s AR — L# B ETEINEN D L O 2, RIEFLL)
DIFFEFICHH D < @id7Ze (FExEarEE A~ o) HHRTh D, ZOEEROZ E A2 Y =y
R, TNHOXRKETEBHIEND Y=y MI—FRORTH D, EEORTROBLS
MHRDE Vxy MIBRBG~DBE OFENE S Th D, Rk T 58— 72RIC
ERTDHHDOEEEZLNTND, £V =y MIRO LDRBEE DA TR, /v &
FEEN DB D WD MWL D HIFEL TV D

_,_,*,..c_..-.c*—‘—'—"j:"')f

{\
> LS AN S A

VAR

X 2.4: frH S DY =y POEER, FROKRHINY = F O TR Z 773, 72 67l
i b o> TWD b TiEZe, /v FEMEINDHD WS DBN OHFEELTND Z
LERLTND

TR R ICFIZHB W T, VLBI (Very Long Baseline Interferometry : R MR FHEH) &
IBINFENMEDND X 21270, I VAR OZER S MEEE TOBLIA ATREIZ RV . =TT
DY xy MEEZFHROND X)o7z, BETHWHBIIZ L > T/ v MG ORERE
ORFZEALNBHl S, ZOEENNEEZBZ HHDBROND L) khoT, 22T, LT
DD XD e FEEZ D,
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vt cosf

vt

2.5: /v FAEE 0 THEEIEB L TRV, /v FOETI5 & BHIE TR O K % 0
k‘jﬂéo

J v b (2.5 DIRNVE) NEE v THIEEIEE L TRBY, /v O RN S A E
O DFENZWDBINED 7 v oSN E2BHI L WD 52 (BRI OEE L
e ZDOEX, BINENORTZ v FOBEE T vcosl, BLHFEORKEKMm TR TD /v MEE
[Fvsing TH D, BUIEIZ, 7 v MOKREHE ¢ OMITH U 7o BRI 2 FFH s TRIHIT 2,

t — vt cosd
twszz9——l%ifﬁ—::(1-5coseﬁ (2.1)

ZITR=2ThD, ZORRICKT LBME OXRKE HIZBT D /v F OB

vtsin b vtsin b vsinf
Ves = = =
tobs (1—pPcosh)t 1—Pcosh

ZDEE v T cosd = THRKRKT,

vy/1 — p? v
Ves(maz) = 1_ 62 - \/1_7& =l (23)
Eb, v=095cDEE ('~ 10). KEREIZBWTHRAKTHEDOR 10 50EE CTHE L
TWbH EOICRAD,
EEERFUOBENG, Yoy MIBCEFFRIC BB S TWH EE 2 biLb, (2.1) L
0. BINEORERE ED Rz 180 R T IAICEENT S /v hOEE X

(2.2)

_wtsinf  ovtsind vtsin(0 — ) vsin 0

Vs tos (1 — Bcosh)t - {1—pBcos(d —m)}t " 1+ B2cosf (2.4)
THY., cosl =pIzBNTIX
11— 32
wWil-p5 v (2.5)

TR T T+ )
LD, HIFELRERICD =10 D & &, v 1THEED 10%LLTF & 72 5,

Les @ celestial sphere
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ni
\i
Ny
®F
H

2.3.2 E—

4 2.6: /v FEADFR (A) B ALEE O, DFITIREEL v, e E L TWd, /v Fo
FRBLE DR (A) 2B R T, AEIIZITHNTRBEIL TW\WD B2 5,

HWEOr—L VAR BREORTE 25 L

(2.6)

J oy RGBS N TN DEIE OB S RIGEI2IE ) v FO#ITHaICEFRT5 2 L
LY OIS

i
%7
@(@3@ =) ———

2.7 B— I 7R OMEM

)y "BRBHLEETHE L TV DGA. Z0 /v "BRIET 2% T3 v b OB IIC
EhT 5, PlziE0,=2DLE, cosl=0LRVID>1ITR8D, TRDL/ v MpbOTE
I ZOEB N OMAE L IETT L, FRMAEIEDYICBT I EAOr—L V%
L, RO TRIND,

1
{T'(1 — Bcosh)}?

AQy =21Acosb; = 2w Acosf = §*AQ (2.7)
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ZIT, 0= RS LT
1

Th D,
Mt OIRENEIZ 6 LTl ,
vV = m = (SI/S (29)
TRIN, EHIZ/ v FOBEAFRICET DM At, & B ORICEIT D At 2B W T
At = %Ats (2.10)

&%, /v FOEARTORIE v, ITBTDHEE L, &5 25, BHIENOIEHJIZHY .
ZTOWHNEFELTHTHD LT D, /v bOREARORRH At (B St 2, B
At OFFfE] TR Y2819 5 DT,

LVSAQS AVS AV

At, = F,d> AQ—At (2.11)
47 Vg v
L
F, = 52 2.12
47d? ( )

b, /v NOBEHERTORE L, 136 OBRTBIIE BRSNS, B—I v a—
YOIMAITIEE—I VR F D3 F|THELS 72572012, Y=y MEEIX—HAIZOAEH S
nbd, =0 7a—rNTr=100&x, BHRIEIX10M GO S TEAIT S, LL,
=/ a— ATl =0108 X210 fER<BRIESN D,

2.3.3 MBREZEH

TP RIKFIEF B LWEREIEE 2 6 5, 20X A AR — VIR S5 B 2
ETHDH, TV =y MROBEHRESOY A XA NENZ & = RO
AT 2 Z SICERT D EE 2 OND, ETRHIEERIO X A LA 7 — VL E B ]
THEL RDHDBH 5,

RS DY A X2 R RO EB 2D L RIKDFZRTORRIZEEND X A LA —/VIZ % &
BT, BUEORICEIT HREIZER D Z A LA —/iX

1R
Atops = —— 2.1
b dc (2.13)

&%, 1 AREORMAE T =10 72L& 74X, @S RO Y 1 X130.01pe & 725, 108
DT T T HR—=NDY 2T b B 108em @ 10° 5 K D /h & < T e b7,
A= SRS IR OB S CBIRICE 5 2 & b TR REE O FRREES A X~
RO1O>THD, BISNDIT L ~vHROTINF—% e, TERT DT DTRILF—% ey
9%, /v FOBEFRTEIENREN S, 2t L2d, ZRBE—I U RTFORIRE 2D,
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2.3.4 WHARY MLIRILX—5HF

TL—P—RKIEDE H 1 DOREITZF DS =X —D AT MDA TH D, B
A~ E COIRFFIC AT MLaE 6 A6 XHROMEK & T~ BICE 2
v—7 &40,

[T TRy T T e v IIIHI‘ T HHII\I T HIIHI‘ T IH!!fl T HIIHI‘ T HHII\I T HIIHI‘ T I\Hlfl T \III“ T IH!III T IIIII‘ T HIII‘ T IHHI‘ T HF

[=— z=0.05 T 3

L7 z=010 N

107 E— z-020 =

[ z=0.30 3

[== z=040 B

~ 1012 | —
T == oz= 0.50 3
i [— z= 0.70 .
w | / ]
> 10" = —
E m  VERITAS 3

= A Fermi LAT .

L X Swift XRT —

100 = O MDM _

E & Swift UVOT 3

- ¥ 2MASS (archival) =

C o ¢ ¢ Radio (archival) a

1010 ‘ 1012 104 1016 1018 1020 1022 1024 1026
v [Hz]

X 2.8: AGN Otht A7 bovdfl, FEFIZIAWVEKREIZDIZ>TEBY, 2508 —7 %%
2123,

AT ONEN 108 erg s 12D HDH, LY =y NORTOREIXIZINLDY
HOMERENS W, R LYz MO OB FRNZIEE TBEIL TWLDT, 7Ty
I R=NVDRNERTZT x2y NONRT =P NEWDIFTIERY, Y=y MHROEF O R

%M%};ﬂt Urad 6i
L, vi F,d*v

frad =R e T SRZc (2.14)
WO — L, 1%
L, = Z—LFZﬁerZu 4= F—647rd2y (2.15)
3 rad T 344 '

Thd, y=T=100,&E, ANTONED 1% BRENEBRDONE L WD Z &I2k D,

235 Jryporor, B2aY T F2ETIL(SSC model: syncrotron
self-compton model)

Yrxy NNESTOY 7 v ba I KV AU, Wia s b EELORE T L
Io T E O %5 25 (8], Vxy NNEICIRE B|G] O—#R2BhT 2IRET D, 2D
EEBIFE ORIZBWT, TRV F— ymc? OFXRMNE RT3 7 v ke 1
D JEWEE

Veyne = 1.2 X 10°Bé~? (2.16)

TERIND, Flo, War7 b UBELTINE BT b7t o E I,
Vsyne = 'YZVsync (217)
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Thbd, b, voruborigteiar7 @l ToOE—27 EEEDOLE LD 2
LT, v— LY RFBRDOND,

Vsse _ 2 (2.18)

Vsync
L oT, BHNCHEET DA RNETFOT R LF -2 LN TE 5, — 5T, ffx
OFXFRIE OV 7 v ha B RO 2 o7 b URGELIC K D BALFERS 720 o =31
IR, o7, Up, Usyne V&, B &Y UBGELWTIHFE, WOV X —8E, v/ nmbn
VHADZFAFEE LT L X,

d 4
{E(vmecﬂ} = —50T672UB (2.19)
sync
d 4
{%(vmec%} = —gaTeWZUsync (2.20)

ERIND, BHHEEIL (B 1 EH72 0 QAR Y720 0= L —HK) X (2E 1)
ThHoHzdD, vorna ba gl iiar 7 s BELTO R EE O i,

L ssc UB
L sync Usync

(2.21)

LG, REOT-O, BEHEEEZ R ROKREEZ D & BUHEE & oo 3 )L X —5RE
& DORNTIZLLT OERANEL W 2o,

Lyne = 47 R*c§ Ugyne (2.22)

TSI DR A 77— id, 0 (2.13) KV HEETE 5, LIz » T, A (2.21), (2.22) &V
By ZHET D L&, ,

4 112 Lsyne Lsyne Ve

ot = 10" 5 Lo Vi (2.23)
L7720, SED, RHIZBIDZ A LA — L WS BHIENOr— LV Y RFEZHETDHZ &
ﬁ‘i—?% %)o
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£33 HEeIR/ILX—FHEOIERE
fHRIA

3.1 JIIIAHUIEFEHERE

T L3 e H o MR (LT, 7 S X, T AU, BAR, A2V, T
FUAL AT =—T . RA YV EOER I Lo TR S L, 200846 A 12 HIZT A Y J7 -
=T HFTRIGNVEMN ST BT, o<t LT, Large Area Telescope
(LAT) & Gamma-ray Burst Monitor (GBM) Z#5# L T\ %, LAT TiX, {6 LT 6
BWETMm@ui@ﬁVVﬁWKWW@ﬁéﬂﬁoﬂ%ifﬁ?ﬁ%@ﬁ@%%k’bt
B 2w 7 TlE, 1800 LA LD o~ R A L T 5, 7 =0 I EEEio T
% LAT 1%, #J20MeV 725 300GeV FREE £ TO T 1)L X —FEl % 2str O JAVWHLET W%
FFoTWa, LAT CEon T r~aeRk~y 7% K 311277, 1GeV U EO= R F—
TOH =~y T ThbH, SREERTHINNTE Y, FIT S < D m RO 23R
FETH 5D,

Fermi two-year all-sky map

4 3.1: LAT @ 2 R OB L 52K~ v 7 [10]

3.2 XKAKDEHEAE

1.2.2 Tl 7= L 912, PAO TOHEMNZ LY., F\E T RV —FHBEORIK G M & ITfEo
TEEHSRITEZ & ORNICIE, ZERIBZRMENRIEI LTS, LA L, ZHUTHIZZERMP 7248 B
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ThHDHI=0, ¥haT DIEERIAZIC X DR FINEOFEMIEIA 5y Tlid v, ET ¥ —
FHBROBIRRETIL, KEROR RN Z > TWHITTTH Y, Z OFRZMEIR T3k
BP0 BRI bRAET D, FRICH U~ BRI, B R X —Ri ORI Z o T 5 EHE
AT 72 %, Ko T, AMETIE 7 = VIHEDOT o~y — A2 n JIZEH L, PAO
THHIESNT25.5 X 10V L EDO T 3L F—Z2 R OFHRA X2 b & D22 720 R 2 i
L7z, PAO L, IEOIEEEREZ N DFHEHRE CORREDME ) Z /3T A—42 & LTHN
T, FHMR EIEEERITEZ O ZE MR R 2 R~ T\ 5, KK PR =X —if5e 7 —7
N CHEHZER RO SATIFRD 5 5 |20, SRS D2 % B8 LT = R0 X —FH iR
OEBEF [ EMEFR G RORERE B 2, T A= ERESNT, BRICXDH0 AT

.( E '/ B d \:( A \?
V=252 (102%\/) (10—9G> <100Mpc) <1Mpc) (3.

THRPICRT N TE S, BHRKIE, 721 Y — AL EET XX —FEHEIR S
METORREDOHE L LT, FEINRBHIZE MDA THL0=4.0"%2372A—2L L
THWE, ZOET, 7=/ =215 4.0° OFFHANIZ, B = 1L X —FERSEEE
AT 5 LD R RIKZR®RT LT,

il
o

B ILH TR —>+

X 3.2: M RIKOZTH F1EERT, T < BRIRKIRD S 2 4.0° NICHEE O = RV X —
FHBRNBR L TWD Z ENEHETH 5,

R BEOT 2V R ERET R TR E ORICHBERH D Z LAV L,
FRET RV F—FHBRIT GZK & v b A 72 FIC X 0 #REITE 100Mpe BLN DS B 3k
LTS EBZBNLTWS, LTERST, RHRE 2~ 010 EO7 =LY — A3 D
HEpAb S, FRBEETICBEC LIRS N TWD 7 & 7L A A(Cen A) JEIBH, 3 DLL
FEOT N V= AREE TRV FX—FEHRE LA L O DEA bEMO LN ST,
DFRER, 6 DD 7 =)L Y — AP E T 1L X —FH AR A KR & LTl Sz,
INBDORIEDH B, iR CIEENERIEL L [FE SN TWDRIERH YD . ZOKRIKNA B
W % S L7 2FGL J0939.1-1734 TH %,

22



3.3 EHXAE2FGL J0939.1—-1734[ZD0L\ T

2FGL J0939.1-1734 1% Associated £ /7FAS NV TEY . ZAUTBERIRIK & ONEOMHBEIZH 5
23, WEEIZZEh S Do TORWRIRAZFET, 2FGL J0939.1-1734 1% CRATES J0939—-1731
ENLEDOFBEN H V| EREEKIC I T A8 TIE, 8.4GHz T230mIyRBRED T T v 7 A%
H, 7 o0EEE THLBRISNTWS (K3.3), LaL, BT T _T84GHZLLFTHJA
WECHE TIThiuTH Y, 8.4GHz LA LD EFEEG . Fri2 X U EH COBLHNITAT O TV 7220,
T2 ZORMEIT, ARG TITRESNLEI B D RIRDS 20 ZEFREE & BE 7= O 1IN EE L,

PMN J0939-1731

12| {2
o~ 2
) S
& 10} 15
> g t
° 2 ¢ -

81 . * 1o

7 8 9 10 11 12 13
logv [Hz]

3.3: ATCA (21 5 NED(NASA Extragalactic Database) FD7 —%h A 77 —%, 10GHz
BEETOT7I v 7 AT —=2EH250, TL0EWEKREIROT — 2137280, [11]

SSC ET NWICH T HRFMEEN RN EMZ /NS < T 572DIC1E 10GHz BRELL EoJE Iz
57Ty 7 ANRMETHY, EERHEENHREPCEIEIREOE—I VR FIZh DR
FEDHIBRZ AT 5 2 L NATREIC /2 2 (2.3.5 ), ZORIKIZAGN 2D T, @ofifiez boH
EHRAES TV zy AR TEIUTEORHEBZIES 2 & TSI LR LHIRAFTRE L 725,
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FAE BREHA

B L. 41 OE S ICEERK 104 m L EWERED - L A5, WEOEIEIC Y
e T L ERHERERRICHE Db TV A ERIE O RS, TN ~2.0m,~4 X 10%m & B
DWW EHTH D, IR, EHR. XH. T ~IIREICRINENTLE > T FicjE X
12V, BRI T HIE COBIMA T . Z AR L CBIKSE A IR BT X B,
FIBRITEERREWEZOICHE & L TOWEZFA LT, B A2 T SE 5 THEHENE
WA S BT L NTHRETH 5,

g 5
T X PoH E&: % : &
M [m] 10" 10° 10° 10°

4.1 B—HEREmEERA
B8 DA ENIREE Opwyy 13, T 7O O D BB 2 L - TGRS S,

A
eﬂwﬂ4z1225 (4.1)
TRIND, Opwun 1T T T E—LRENRKEO -3 5 AEEDO Z LT, HEL
i (Full Width at Half Maximum) T %, B{LET7 V7 ThHho, BREIT T T O
B ORI S22 — N LD D, B> TWAREIL, NI RT T TFFD Lo 7E
E—ARH U ARBRBITEL T 255130 12RETH 5,

AESREEE /NS LIZTWE RO KRERT T FRRBNZ 2 508, S5 & < (&
LANLHORERELTI20EFELY, BITOT o7 TIEEHFREDINIH D 45m $°
F1H 64m M Kk CTH D, B8, 7o 7 F0b o =L X0 LIAN > &GO RIK LB
BB TH Y, ZORICEB W T TERHIH L TEM TH 5, EFRBRIZITN <D
DD, ETITREBH, BAEL 2D RIKOBEZELBHTH D, BRI KENL O
FE5%, W aEm L TRRLWENEE DO AT M EELBRTH S, T mIEEIRIRAE)
HOBEIEN—REIIRE T O L TWADTIEARL, D HMIRONTWDEME (R
W) OBITH D, + L CHREIZWEIINE, REZE D H 2 RIRICK LT LR 3 >0/ %
—EJEH THEEETT OB TH D,

=
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F M EEOBIBIEC LW ©0H D, on-of BIIIZ R (on /&) 12k LTT 7 F %1
F. EDITAHEICM G 220 (off SR) 12T v T F R, TDEE Lo TR & LD K
SOOI ZMHET 2B TH D, 7 A X =A% v B (OTF:On The Fly) (%, RIKIZk L
TT 7T 27 LEDERRDO L) ICENTBHNTHL S, & <ITHBRBHIOSE1E OTE £l
HEvH, ZRIRGBIIEROBRNEEZ b OZEH (LT — L% E0) M L CRIK
IZHEED on MOBEBRBEOHND, Z OB ETBLRAIR R OFREIZ 72 5 [12].

4.2 FiHatERA

B THEHIEROT 7 F LB b e 2 BIELE T, EICAESREDM Ea BAY
EINTND, TWEHT Lo THEDMRENS RN E LT, FF7 7 T 2 BB T
A& L 72 VLBI(Very Long Baseline Interferometry) Ti%, HERO K& SITPLET 27 7
EFEDAEFRAEEZRD Z LR FHEIC R 2T,

FUWEHBHOFHE A LI FIZEE T, e T4 LIRS ERTFHGHI L > THbLND &
Thd (hik4.2.1), EPEVTE 22007 T FOXT ZETHLIL, nflOT 7 FH
o 5L WCo DR TETHMABEDLENRBZ X ObND, THHOERITI-HFTWGFITHL, K
B D O ES % E(t) = EycosQuont +®g) &5 5, Eo (T RIKHBURES OIRIE, ¢ 1ZREZ,
Qo 1IN TH D, BT 7T Tlidk, TS CTZERE V(L) =aE(t) 2%2ET 5,

Si Si

X 4.2: FWET 7T OE LICRIER S 255D, RIEOFMZsE L, 2507 7
FOEMI L DT " vE D LT 5,

4.2 DX HIZTEHHOE NS RIEOBS NG 556, 2507 7 FIZIERIBD ik
MRIRFC AR T 5, MFHNREA S TNDDT, ZEEEVI(E) & Vo) ITBAEWICHRDH 5,
2ODZIEELEE ALY, TO2ERIEOLH WO L35,

1 2
rm=hm—/ {Vi(t) + Va(t) Y2dt (4.2)
T—o0 T tzig

B E RN T DD LUET 2 &, FEHFEZ OWIRHE ([Vi(1) + Va(1)]?) 1%
L<,
ri2 = ([Va(t) + Va(0)]) = 20°E (4.3)
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(Efcﬁéo

X 4.3: Tt T o T T ORENLAE O ZITHEWTRERN D 556

— 7T TR A3 D XD ICKRIEDMLEDNRIEN LTI TWD EREENEL, ZEELEITTHD
BNTLED, HEAEITZD s =|D|sind TERIIL, AT TR & Ry L r R Ty
flr, LW o, Zo&EFEFHOM I

D .
r1o = a®Eg{1 + cos(2nvy7,)} = a*E} {1 + cos <27r 3 8) } (4.4)
0

ED, RIKOFHNZ L > TFHFHOHNNBZEIL L TWAZ EERT, D s DBE{LTHZ
EICESTTEDLFHRAE Y U0,

D-
cos (27r 3 S) = 2mTy = P (4.5)
0

TRINDNMMAETZ VI EN D, 7V U PAAIERIED NG U TE L, %t D
PR v [SRIET DR Ao BEWIE ERBICBUETH 5,
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X 4.4: THFHT7 T FTORENOLAE O IZITHEWTRIEND 285E81T. BEEHEZ TOB
HEZED X919 5,

KN KIEUMZ S D56, K440 X )ITEBEBEITDHZ L1FTE 2, ZORDODIC
FEIEAHIE 7 = 1D = so (70 (INZFRZ 0 ICT DAL OT M) 2 ANiUTEmZ R T 5,
IR IE A AT 2 L0 Lo TR L D' = D — (D - sg)so W36 5, ZDL

A INVZ (VR =l
D (s~ s0) (4.6)

Ao
LoD, s & sg DEEADB/ NS T UL s 50 = 1 &7 o T, B AT L72(LAH & [7% T

b,

O = 2mvy(1, — i) =27
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X 4.5: MAHAF L 89 DIRE T A % o, IRFES A% 0 & T 5, 89 & REKIDBET 25 02T v
NEEFEZR (L,m,n) ZEFR L, so FMZEn, Him4A L, dLhm%EZ mihe 35, KREKmIZHENAL
RTHDHIMDOn=vV1—-12—m2 LFEE5s,

ZIT, ERESKRIEICET D, MASITRET LT, B ML D O (1,m,n) EER
28T D (u,v,w) KT ZWERMNTERT ELTDO X 1T (I,m,n) DRALART RV ey, em, en
% FiLC

(u,0,w) = (D)\-Oel7 D)-\Oem7 D)-\Oen> (4.7)
EEED, ZTOLEOT Y VNI
O = 2%%0_80) =2m{ul + vm + w(n — 1)} (4.8)
D P+m® <10 EITE
O ~ 2m(ul + vm) (4.9)

DXL, mIZHBIT D, u,v i XZERENEE S, v IXEFESGFE, vt G oy T
BHMCBT L7V POEMEEERT, KRNI MV ERERMTELIEZLDROT,
ANDNHALE LTI D, ZEREEENARE W EAESENT EL, /NS RRIEDONE %
fFRZE LTCRZTHAZENTE S,
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421 FHHIZBTRT7oo9vE— - EBILZHFDEE

As
At

ﬂ 4.6: THFFOIER T IIIHEALANY RV sg ZERT D, KEKHE L s 25 WUNLIEA dQ
HEPRT B Dy OALEIZSH 2T 2T TR FRIERIERE ] 74 7207 By,

KEki ECORKRDOIESLE E(s,t) LT 5, 77571 2DMERT M EZNE
MWDy, Dy & L, BOMEICEIT 58S % e(Dy,t),e(Dg,t) THET LTS, K46 L0, BOM

DY (D1, t) 11
dDhﬂziéE@jmm{%m<Dys)ym (4.10)

dD%ﬂziéE@me{%n<Dis)}m (4.11)

Eb, TrT 1L ET T 20 OmIIESLN D ELITIT A AAEBBEEIL.

Dy IZOW T H[EIBET

T

1 [z
Cia(r) = Tlgr;o —/ ; €(Dq,t)e" (D, t + 7)dt (4.12)
t=—3

EERIN, a7 =V 2B\ T 5L 7 a AT =27 MURRLND,

ém@y—[i Cho(T)e 2T dr (4.13)
— FT[e(Dy,t)] - FT[e*(Dy, t +7)] (4.14)
= % ; I,(s)exp (27”%) dQ (4.15)

122U, BE*(s,v) = 220,(s) & Lz, Zo13ZEMDA v B —F v A L (s) ZREOIEE 34
Thd, R(415)IEXT T FTTEZIE LI v RAXT VRS RIKROBEE 30 1,(s) D7 —
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TRRIZHDZ EERL, Uy vy X —B/L=/ (van Cittert-Zernike) DEFL L5, 7
AN — AT RV % ZER AR B TR &

27riwn
YV, (u, v, w) = C1 2 // m 2T Evm) g1 dm (4.16)

D 2OV, (u,0,w) EETEV T 4 L FE I, IBICE+m? < 1 ORI &L,

VY, (u,v) = L,(1,m)e*™ Hvm) gidm, (4.17)
=FT'[1,(I,m)] (4.18)

L%, BEVEVT 4 L RIEOME AN 7 — V) 2B OBERICH D Z L0 D, HED
BWKAEDBRESAG 1, (1, m) 245 5 12138~ 2R 22 JEE (v, v) TEYPE Y T 4 ZHUGT 54
ERHY, FZTF7 7T % EFIEEL TERNY M2 BRI LSS, Koz
FEE DM AE DR ESD Z L%V, FoHERO AEEEZFIH LT, 612 < DM
7 "3 %, VIBIBUNZ K> THLZ ENTED (u,v) Iy Y (EPEY T 4 % (u,v)
ET7ry FL72HDT, (y,v) BE BV I,) ZLLFICRT,

4 4.7: U12014A IZ81F 5 (u,v)coverage, Al & ftihiXzn € u & v T, BALIE M (A
T L) CTREMEEBETH LD, (u,v)coverage 1L

(u,v)coverage ITRFFRIZ M L CTER Y, ZORRITMA T, RIEORBESCTHEHT 7
ORELE, BFRFHIC X > TET 2, THFHBRICI D TUIRER U(y,v) 55 2 L 1IARTA
BRTHhD, TWiHZL-oTHLNEEYEY T 4552 U(u,v) TERL, EVEV T 41355
NI (0,0) BT U =1 Th Y, BHRENST (u,0) TRU =0 Th s, BHTHELR
FECEVTF 4V, (u,0)lE. EOETE T 4V, (u,0) Tk LT

YV, (u,v) = U(u,v)V,(u,v) (4.19)
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E72%, Uu,) I3V 7T 0% 7 ) o ZEBTHY . FUSHBRIR OB 5 A
SfRbE. B, WA RET S, BHISNZEOE YT 4V, (u0) BT — ) AT L
FT NV, (u,0)} = FT YU (u,v)} % «FT7HV, (u,v)} (4.20)

= /AL (1,m) Ay (1, m) L, (I, m) * xB(l,m) (4.21)

ERTZLNTE, BIRSNERED /ALl m) A (1, m) L (1, m) [ FUHEF OB R E— A
B(l,m) ZBRANTE S D TH 2D, s TBEFALERT, Flo, BN L > TH O D HE
A (=7 4~ > 7 dirty map) 1FBHISNIEPE Y T 0T — U 2 FE L,
V,(u,v) = I,(1,m) Th 5, (u,v)coverage &7 T FDEFKE— LOIETHEBOBURICH 5,
RREHREDENE, ARE—LOENRE Y AESHRIIER 2%, F72 (u,v)coverage
WETHUE, ARE =LY A Fu—7 L UKL 22 BOWEE A 505 [12][19].

4.2.2 deconvolution

T THASNDET T T 4 BELIBIEEN I,(1,m) ¥ —F 4 < v 7 LITH
BHOT, THHOAKE—A B(,m) MERAEN TS,

L,(I,m) = B(l,m) % /Ay (I, m) Ay (1, m) I, (I, m) (4.22)

I(l,m) I XEDOREORERE AT T D, BEORKOIEE NG 2 HEET B2 0ITIETT 2R Y 22—
vary (BHIHEMRL) BB D, RIKOMESMIZIEDEL 2O T, HENTIE
L(I,m) > 1 TH-o>TZOHRFNIMEGFD - DITELD, BB TWFHOT 2R a—va v
121X 7 U —> (CLEAN) £/ KT h r B —1 (MEM : Maximum Entropy Method) 73 &
Do 7 U= ERRBERED LD /NS REMOGEIZ L Ebh, kT o B —ikid
IR S Te RIRIAE DD Z 3%, BEIOA A=V 1AW U — U iEEHT 5,
1.2 —=F 4 A A= L,(1,m) OF THRERFKAME L 22 D57 (lo, mo) 2T LT, Z O
(Z CLEAN box &9 —EDHEBRZHRET D Z & b Ak,

2. DR KfE% CLEAN gain(g < 1) fif L7z 5% CLEAN C(lp, mo) & L Titék,
3.CLEAN B3I & E— A B(l,m) ZBHIAATE b DE X —T 4 A A =T bELGIL,
(ZOEANBMEL Y /NS WEAITL L. D00 HT, KEWEAIT 4. 10T,)
4.CLEAN i DEEARIZ AT 7 27 (CLEAN beam) & &7 iAr, Wb 0e~ v 12T 5,
5.5~ v TR IMA TR LIV BRI b DT 5,

LI E®DFJET deconvolution #4179,

4.2.3 FHEHRBEBEHOIEREL

BRI SN T 4 IR THLIREDOEFLITS N TWD A, BOMHET —2 %
MWD Z LIk > TS IR R IERIEA ATREIC /2D (ACCOR) ., FHAFHBIBIE O IEH I
T=0I12BT5 (BBIE1OMAGHE i, j) BOHBEBREORMEETRI I,

(7)) = Ci7j(7—)
pz,]( ) \/Cz‘,j(T — 0) . Ci,j(T = 0)

(4.23)

Th 5|13
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4.2.4 EIERFREZEEELEET(EEREE

SEFEIRE 7R 7S & AR BEIALEE THB R L X o T2 BIER O = & Th %, X (4.6) THITE
U7 BIERE S, BR ORFE O A 71 v MOME O, RIBOAE OFRE, KEUTER
TOHNBEREDFRER ER>TTINTLEI, ZOTNUHBFELEEEETEY T 4 20
THEab—L U ARAREL, RIENEEE L2 RIFMES TN LTLE S, BIERF
MikZE%L At L3 2 LD T

O = 2rvAT (4.24)

ERIND, BIEFRFFAZETFR CEL L T, ZOELFREBIEE(LFRZE AT &

A = Aty + A#(t — to) (4.25)
LERTILENTED, WATD 0XMA o 2B 5, Lizaso ThfiE

O = 2 {Aro + AF(t — to)} (4.26)

LD, EVEUT 4% (A, AT) OB E LTRSS L, TOBEBMNRKERD X974 A
EATEREL, VAHEBREZEIESITH I ENTE D,

4.2.5 TIoTTHA 2 ELRERIE

7l ZEFWHTHMESNBEVEY T4V, (L) 1k, HOE VYT 4V,,t) L7 7
WA 2 (1) g3 (1) DR b TERE 5,

Vit) = gi(t) g} (£)Vi;(t) (4.27)
CZTHIEREAL, i, X7 T TR G, gl Z T T T OERS A THDH, ELVWEYEY
TAEWET DT, TV T HEZTFA VOHMERMETHDL, T T TERTFA I3ER
BT, RiE ENAHOE#RE o, R EETIIEDORIKOE U T 4 #IEL, 7T
FOBETA v ERD D [13],
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78 LL45m BH—ERERl & T — 2 E
DR

3
o

5.1 &AIER

5 RIEAERE TELN, EBICFERMIESN TODENIARHTHY, T~ BN
2T TIEIME DB G 2 I E TE RV, 2O ORIRITK L TEEEBHIZITV, AN
7 MVERETHZ L TT b Himds & ORI KN L SED IZ AT "L D & T
DIERTED LR D, FZOMMEBEZBE2 52T ()ICEosTE— V7K
F~OHIRENFIRE L 725,

M%mﬁﬁ@ﬁf%®7 D& 5 AGN O 2FGL J0939—1731(CRATES J0939—1731)

. EIRSEERIC B DB T, 8.4GHz T230mly BRED T T v I/ A EHH, 7T oD
&ﬁf%ﬁ@énfwéoLﬂb\ﬁwi?«f&«ﬁhuFf@ﬂ&@wfﬁbMTk@\
8.4GHz LA LD JE AR, FFIC X VA TOBLIINTAT LA TR, 722 OREKIT, "
N TITREYUNE IS & D RIRDS 20 ZEFLE L W72 OB EE LV, X - CTIENZ R SCHE BRI L
BIRIFTD 45m EP LS A VT, 10GHz FRELL EO BB ICB T2V XF—7 T v
J A5G o O\ ERER B 21T > T2,

5.2 A

AEIOBHITIL, CRATES J0939—1731 A28 T 20GHz,40GHz,100GHz #7 T OiE
WL 21TV BUANC X H22,540,S80/T100V O A Uiz, IR CORFHEIZSE), &
B CORFEESR), AT MLVOBREZIT> -, AR/ AGN ORFEZEN I I35 B2
JELEZ BN TEY, ARIOBHITIE3 HRERE OGN 28R Z2 0L A Z &7 72, B
NI 2011 12 A D 20123 HETO S WA Th -7, ZNENOH Z & THARO
B AEAT 72, LUICE LB ORI WG A R CTd, on-off B & 1%, RIKHMIC
TUTFEBITTWAREE (on/f) &, 7o Fa2FnNX 0D L35 L-REE (off 5) At
VIR LEBIITSFIETH D, TTRA T4V TRIETT T T O JM%E Lomh & RIKIC
BT (7T o7 Famdiz e ERICEN L T D Frnie5729), OO 5T on-off
B AT T2, AEIO on-off BIHITIX 11E1E (on A-off MZBHI L on SRUTHE > TL HETD
BFfE) % 40sec & L. 727 F % off SUZAINT TG O0~4dsec £ T T 7 F BHDOFEINNE
HESETORME L, £2005 10 B (4~14sec) & off HOBIHIFFRI & L7z, S HIT 14~
20sec % on ;A FE TOBEIFH & LTS TT 7 T ORENNE DA < £ TOREH (20~24sec)
DDL on s 10 B (24~34sec) BLHIT D, £ L THRE D 6 FH] (24~40sec) Toff mE T
OB & L=, X 5.1
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# 5.1: VLBI &0 EE

B2 — K
Project
Observer
BLHIRAR
RA,Dec
Bl A
LI K
fifi 2 15 1%
77w AF T L—X
RA T4 THRXY VT L—H
BLHIF1E

CG110037
11007TAF.UHECRS
I1007AF
2FGL J0939.1-1734(CRATES J0939—1731)
(09h39m19s , -17d31m36s)

2011 412 A 21 H~20124-4 H 28 H
23,43,80,100GHz
H22,540,T80, T100V
K2
0902—142
on-off &L

5.3 T2

AR O Y . NRO45m ER HimdH 2 VTR 1 A I 1 EMBETE=% —BlllZ1T -7,
2011 - 12 H 22 HH 5 2012 4 04 H 28 H ORI I W Calfe i Bl 217 > 7, = OBllT —
25 BAEREA 2FGL J0939-1734 (1R E RIK PMN J0939-1731) D= /VF—T T v 7 A% K
D 5 SiEZ IR LT, ARIOBAITIE, HAERE (PMN J0939-1731) DAHEIZT T v 7
AF ¥ VT L —& L LTHEX D RIEN2, BEOHFTHAE LMBHISKEIZAE S O
Mook EEZ Y ) T L—FRIKE LTz, Ko T, kKEZXFY V7L —ZELTHWNT
ENENOEBEBREDOHNG 7 T v 7 AR MT 2 HiEZGER LT, SEIOBH CESL
RILHOWAERZE BRI EZFIH U, ENCRSCRE L LERIFTO AR RK D b & THRAT,

5.3.1 779 REHAE

BN L > THOLND KIKOMEILT T HRE T, L LTHEOND, on SUTBITAT v
THRE T, & off HICBIT DT T HEE Tyg DETZEDO L ERTWDHRIKOIREEZF LT
WAHIETTH D, TNENDOKRIRIZEIT 5 on #L (4~14sec) DFHI T, & . off & (24~34sec)
DFE Tog DFe% & B, ZNEREOMEL L, ZRZEHOFRME (2FGL J0939.1-1734 &k
B) DT T HREET S (Th).

Ton —Tog = Ta (5.1)

A EIOBHERE0EL 20GHz~100GHz T# % 2> 5 Rayleigh-Jeans #T{EL23 A Y S22, Rayleigh-
Jeans ITRIFUZ BT

1,(1) ~ 2L, (5.2)
TR RIS T D BIRDOIREZ Ty TERT &
2k

Thd, ZITT Ty 7 AEEZ, AR & 72 0 BAZJEEE S 72 0 I HALE R 2> TA

HTAHZRLEF—THEND, o

FA = ﬁTBQObject (54)
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TEIND, Qobject [TRIEDSLIEMA T, KEOLEIZEDOHONKAZMD LIRS D) 1=
L, 2ZTEXATWDLE 7Ty 7 A LTCHAORENEZEZEZDLMNENHLLDT, 777
AEEEIL

2k

/\2 TBQobJectn (55)
E72% |14], (5.3) D Ty iZxt U TKEDOHEEIRE (210K ERGE [17) 25252 &L TAE
@A®7§/&x%ﬁbé*kﬁfﬁéo:5Lfﬁiokké®ﬁm7§y7xmmm
(CR LT, UTFOEDICHEREL OmEE L5 L,

Fy =

le(object) F)\(object)
T*

(5.6)
A(Mars) F)\(Mars)

AERIKDED T T v 7 A Fy\opjeet) KD D T LW TE D, THIFENENBRI ST
THRETH 5, ARITREUT X DD exponential TH7oTWNDHA, £NHEHT
ez b > T L7 EICB N TRAUIC I DMEHITIHTI RV, £/ EL OBEWILLE
BOREDZEZDONT, KRONKFEWELE 7 &L, RKIEMAEZ Z L35 &, 10EOREHEIL

TSl LG, ZHUCEWT T =0.01 LARETHURX, KR E HERED EL 7 (AZ ~ 30°)
I X DREARIT 1%L FIZ72 5 DT, IERIBNIRE TRV &35,

5.3.2 KREDZ/INTA—Z
BERET DRELY
ARROE Y | KEOHEEIRE 2 210K S E Lz, KEOKEEE 3k E KGO A E L.

1.524

TB(effective) - TB T (57)

TEEND, T T RUE LT 210K, d AR KRB O [AU] TH 5.

F*EORELY

[15] KEDEDT T v 7 A% KD D DITITKEDSIIEMA Qopjecy IO UEN B D, Z DAL
BAZMDINIKEDOFEZ AL OLER DD, KEDFLERIT

R = /1.12 * polarradius * polarradius (5.8)

ThHEz2 b5, MFARONERLEFREHTROYRIIIEZNH LD T, B 1.12%20T 5, 21
X0, kKEOSEAIT

2

R
Qobject 1. 127? (59)

L e (15].
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5.3.3 RE
HEtia=
HFEBRNCERIT 5 on sl & off HOZEICKTT 5 rms. OEIGEZHEEZEZE L, (K5.1)

PS Reduction E rEl rg

‘ lhllillll‘"ﬁ ‘r‘ i "JI “fll ““l N Ir.“llﬁ\n W‘ \I,‘
I
!

ElE

FFT

fac}
=
=| =
= =
=1

)\ .
IWMWW”WMW
ik

|\

FOLD| FMautox  XHIN Y_HIN OIRK  KSTEP oo l—” 00000 NolSau| | 0dd/Eva ¢ e_ave

| T auto.y |24UI |»1 0488 |»27 908 |400 00 ot A Fixbe i
CENTER | ©.00000 B_R | #0.000
SFNE

Alosx ¥ YK CIRLY FuD_| B Fkedin

UN[  Alosy 34 [Fo.sose [0.028%5 ey Pt [o.00000  Comec3| aFicia ER[R40.00

ZEEE

$CONTY3_HOME /data/C112220509END.LCK onoff non-p azel 1dl-s
15 20 4 10 6 <] 200
23.0000 23.0000 0.00000 0.00000
awk: cmd. line:1: fatal: cannot open file " /home/11007af/uhecrs/continuum/data/C112220509END.BAD' fo
r reading (No such file or directory)
n_elements{weights) = 60
Load Temperature 271.821
0.0000000 11299, 000 o
Xmin, Xxmax <] 11299 SORE
XMin, Xxmax, ncyc 0.00000 11199.0
STATISTICS: Min Max Ave { RMS L~ s
From 40.0000 to 140.000 0.0511694 0.0886334 0.0674289 /
STATISTICS: Min Max Ave RMS |
From 240.000 to 340.000 0.114883 0.14%430 0.132846
0

4 5.1: continuum TOFRENHE, IR |sSsec|, #EHhn3 7 > 7 FRE K| Th %, on-off
BT DT T FREDOEPRG A A # — X J/L (continuum EifE O M) IR REND,

FRIHRRENLTZ SADH DD, FRHIRKRENVWDLOD I BLLUTFO 3 2%l L, SBftaizZs Lz,

anh

() REDEERE T 1K DHRE
77 w7 AR T HEICUE Lo KE ORI (210K) (213 £5% ORRENH 5 2], F
BEZIE, (2) XD T ITh o TL D, FERMITIZBERKD 7 T > 7 AZEDOE FiREL
LTHND,

(ii) A ’r = E‘_Aﬁgg TImb (:J:%)Fhs%
KEEABEREDO S-S EL IS L DERREZTIUNIC2nE L, LrLT T TAY
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I35 ELICx L CTA A v E—AREENENT D, T7bb ELIEGFEEZ Lo, ZHUIENR
SCRBSDILBRIATO Web X—Y D27 —# 2 LAR— bk [15| 12 EH I T D (K5.2),

15 miAN & LA

50 _'1!']"][][1][]]Ylll‘llllll'll'l"l‘l'l
r . *e ® e ses e,
L Y -
wiee e o
& - ]
4 C ]
g 30 F o
2 - 5
;E
- 20 - 3
s - ]
i C ]
& - sZH : 93/01/2527 3
10 - : s LIF
o 7€ i iﬂ(ﬁﬁ&‘ls)
0 PR TRRT PR P PR RN P P

20 25 30 35 40 45 50 55 60
EL (Degree)

Fig. 4: Elevation dependence of antenna efficiency measured on January 26/27. 1998 (Matsuo et al.).

¥ 5.2: LimESEORESRIL EL KIFHEZ © D [15]

K52%RThbNnoEI2CELEL ThAA LV E—LERIIZLSDX DD D, 4RO
TiX, KELHEXRKZNZNTE3% BEO RFED O NLE L Lz,
Z DRBRRZAETEMRANTIZ (5.6) RiTBWT, ZREND THIZAA B — LREREMIET
LB THhD, X
T{(object)E _ };:(object) (5.10)

A(Mars) 11, v(Mars)
fEROEZA, AL E—LAREEENENE +3%~ —3%E TR->72 +6.2%~ — 5.9% % A
AU E—LBBROBAEL LT,

(i) # EBRE L RREBEIZKL DREFEREICEBN SN DB REIT, T,, Z REZ R L =
DEWIRE, Tog ZEDOIRVERYZ T2 & X OBWIRE . Towy, & BIERIUA (M1 EDIEE)

ERIEEEOERBEETDH L,

Ton - TA(object)e_T + TRX + Tatm[l - 6_7—] (511)
Toff = TRX + T‘a‘cm[1 - eiT] (512)
Ty = Trx + Tamb (5.13)

TR, ERRDO3DOXEY | Tomy = Totm & THUL

Ton - Toff TA(object)e_
T obiect) = = 5.14
Alobject) Tamb - Toff TambeiT ( )
ERDD, WL Tamb # Tam TH D, ZOHEIT (13) i

TA(object) e’

TZ(objoct) = Towne ™ + AT (515)

£78%, ZIZC. AT = Tob — Tatms Ta(object) [TEDRIEDT 7 FHREL LT D,

KR EWVWHSTHEED & TRIRITEY DT, REFEORIBEEZRETDHLERD S,
ZIT, EEERODRESWINTSE (k) BEWEE (1000~3000m) OREZREHN
{ETEE L. D9 Bﬁi%/ﬁ;ﬁ)lﬁlb\lﬁlg@/mg%j(ﬂ{mf;t L7, %E/EIJ Ho EZ=2p ﬂ{m%n}ﬁ
T, BEHE (Bl OO T —2 BN Rho7edO T, KIROEYE (K87 —420"b
P T—FEFL NI VWERGR) EEORIRT — X 22 L7z (F5.2)[16],
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# 5.2 B IZBT 5801 EZEOXGR

EZDORE
H A A | R ekl

2011412 A 22H | 1039m | 86% | —0.6°C
2012401 H 17H | 1541m | 83% | —8.1C
2012401 A 18H | 107Tm | 81% | 0.1C
2012401 A 228 | 2824m | 70% | —6.9°C
20124 02 H 18 H | 1369m | 39% | —10.5°C
2012403 A 178 | 1103m | 100% | 9.4°C
20124 04 A 258 | 2531m | 100% | 1.4°C
2012404 A 26 B | 2173m | 100% | 5.1°C
20124 04 A 27H | 2215m | 100% | 6.4°C
2012404 A 28 H | 1691m | 50% | 11.2°C

# 5.3: BUHIH ICB1T 2510 11 DX

hEDRE
H &R (20GHz) | &R (40~100GHz)

20114F 121 22 H —1.4°C —0.9°C
2012401 A 17 H —11.7°C
2012401 A 18 H —5.6°C —6.0°C
2012401 A 22 H —5.1C
20124 02 A 18 H —15.7°C —16.4 C
20124 03 A 17H 5.5°C 5.7°C
2012404 A 25 A 10.1°C

2012404 A 26 H 8.7°C

2012404 A 278 8.4°C

2012404 A 28 H 12.8°C

o EDREISK LT YR HVOBA T E L EEORESTR TR D00 (AL) 23t
RLELOBTORTH D,

PLED X Hiz, # EIREICx T2 BIEE & RGKIBEOEOE S ZIREEICLRAEL
L7,

INODEEE2FFMOFHRE LD, ZOHEEZENENDT —ZIZxT DA77/
e & UCRHME L7,

a =+ (KEOHEREIE)2 4 (A E—AREEHRE)2 + (K& - H FIREDE)2
(5.16)
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# 5.4: AT (Tomp — Totm)

AT (Tamb - Tatm)

EED) AT(20GHz) | AT (40~100GHz)
20114 124 22 H -0.8°C —0..3°C
2012401 A 17H -3.6°C
2012401 A 18 H —5.7°C —-6.1°C
2012401 A 22 H 1.8C
20124 02 A 18 H —5.2C —5.9°C
20124 03 H 17H -39C 3.7°C
2012404 A 25 H 8.7°C
2012404 A 26 A 3.6°C
2012404 A 27 H 2.0°C
2012404 A 28 A 1.6°C

#* 5.5: Té{fb
Tifb
EEN) 7.-(20GHz) | #L-(40~100GHz)

20114 12 7 22 A 0.3% 0.1%
20124 01 1 178 1.4%
20124 01 A 18 B 2.1% 2.3%
20124 01 1 22 A 0.7%
20124 02 H 18 A 2.0% 2.3%
20124 03 1 178 1.4% 1.3%
2012%F 04 A 25 A 3.1%
20124 04 H 26 B 1.3%
2012%F 04 A 27 R 0.7%
20124 04 H 28 B 0.6%
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5.4 #EER

FREDFIETHT 2170, JEEEFR (Light Curve) & =% /LF —Z 7 kL (SED : Spectral
Energy Distribution) % 37,

JE AR

T DNl E R, e 7 7 v 7 2 (mly) 2 &0 BRlcBIAIBILA B (2011/12/22)
MOEDARZE LT bDTh 2D, B LA HEE T L (23GHz 13AELREOWm ) T7a y
F L7z, 80GHz IZHOWTIE, 1 A LMEHINTWRWO TREE L7V,

23GHz(LHCP) 23GHz(RHCP)
900 900
800 800
700 700
= 600 — 500
2 500 2 500 T
£ 1 £ t
400 400 T
2 o b i ! 2 ot 4 3 -
I 300 iy I 300 1 T
200 '} 200
100 100
0 T 0o T 1
o] 20 40 60 80 100 120 140 [s] 20 40 60 80 100 120 140
day day
43GHz 100GHz
700 2000
1800
600
1600
500 1400
2 400 2 2o
é L 3 .g. 1000
300
= L & = 800
= 200 w 600
400
100
200
0 T T T T 1 o T T T T T T 1
0 20 40 60 80 100 120 140 0 20 40 60 80 100 120 140
day day

5.3: BUAIKS R 615 bl 2R3, M2 @B A B (201142 12 H 21 A) 726
DORET, HhR~7 7 v 7 A ThbH, BORANT, 7o =V Iy MR,

SED(Spectral Energy Distribution)

TICHELNSED #7d, FEHIAE L Ty FL72bd (2011412 A 21 H~20124F
04 A28 HETDO 10O vy b)) ERBHIHZFRFIZry LD THD, HL, £
NEND 7 Z 7128 HIREEMOEF 3 1% NED(NASA Extragalactic Database) @ Web
YA 2SR LTT oy L7 Ty 7 RMETH D, Lo T, SRIOBHANC L > TH L
DIFENL Y @mERMOTa y b TH L,
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= =
2 #8.40E409 2 #8.40E409
S Looes12 #2.30E+10 = looes12 2306410
1] #430E+10 [ #4.30E410
=] [=] *
- ®800E+10 | = #8.00E+10
1 00Es11 #1.00E+11 100E+11 1.00E+11
1.00E+09 1.00€+10 1.00E+11 1.00E+12 1.00E+09 1.00E+10 1.00€+11 1.00E+12
logv [Hz] logv [Hz]
20124F04F25H 2012404F26H
1.00E+14 1.00E+14
— —
o o
E 1.00E+13 ~ #2.30E409 £ 1.00E+13 ry 42.30E+09
= #4.85E409 = 4856409
el )
2 #8.40E+09 2 #8.40E409
> 100E+12 # 2308410 > 100E+12 2306410
-] #4.30E+10 -] 430410
=] [=] *
- ®800E+10 | = #8.00E+10
1.00E+11 #1.00E+11 1.00E+11 ©1.00E+11
1.00E+09 1.00E410 1.00E+11 1.00E+12 1.00E+09 1.00E+10 1.00E+11 1.00E+12
logv [Hz] logv [Hz]
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20124E04H27H 2012404 28H
1.00E+14 1.00E+14
el p—
b o
E 1.00E+13 * #2.30E+09 £ 1.00E+13 - 42306409
=2 #4.85E409 =2 #4.856409
= =
> ] #8.40E409 2 i #8.40E409
> 1006412 + #2.30E410 L Looes12 + 2306410
B0 #4.30E410 a0 ©4.30E410
(=) + (=) L
- #8.00E+10 - #8.00E+10
1.00E+11 : : ] ¢1.00E+11 1.00E+11 ] | | 1.00E+11
1.00E+09 1.00E+10 1.00E+11 1.00E+12 1.00E+09 1.00E+10 1.00E+11 1.00E+12
logv [Hz] logv [Hz]
1.00E+14 -
—_ 20111221
N ik
‘E ‘ M201202.17
= 100813 [} 420120118
= f = X 2012.01.22
>
R p £2012.02.18
; 1.00E+12 o ©20120317
=] o +2012.04.25
-2012.04.26
1.00E+11 T 2012.04.27
1.00€+09 1.00E+10 1.00€+11 1.00E+12
©2012.04.28
logv [Hz]

5.4: BN IHOBIHITE LN ARXY MV Th D, FEASEME, #Eh» 7 Z v 7 R(Z)F
W E DT D TH D,

B30 (LB — BB K > TR ORISR 5 7 7 v 7 ZARFZEENC KR LT 2 RE
RAToT, BRMEBINR—EL LTI 4y T 4 v 7 EITo iR a2 7T (145.5)(195.6), 23GHz
DOFEFEM R & AR T ' s Le, 7SBS0 77 v 7 AT ERfEE 25T
WHT—H IR L, =T =B RKEW100 GHz (X7 4> T 4 > 7 DFEE A BB L ThHRIM LTz,
Fio, MEKE FEICEBR —ETho LT 2HEARMET 9% LT 5, [20], 9% T T
HEXIZEEN DL LT D,
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5.5: BEHII NRO BUIHI A 2> 5O BET, fEiZBlll B IR o723 GHz D7 7 v 7 A
Thd, ZNHLTCy=a& 74T 47 LT TTTh%,

23 GHz ICBIT D7 4w T 4 7 ORER, 2 =2.696, HHE =5 T,
X
B
EAh, HHENLS O L XOAEKIEIRITZ DEIX0.01597 Th b, Lo CTHEIZLE®EIN—
ETHHI LIFEAHINS, LML,

= 0.5392 (5.17)
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°_III\‘HH,+_I_I_LL_|_I_I_L<

o

10 20 30 40 50 60

4 5.6: Bl NRO BLFIH 225 0 BT, #EEIBHI R IR 6N 43 GHz D7 T v 7 A
Thb, AU L Ty=ak T4y T 427 LETTTThD,

43GHz TD 7 4T 4 ' 7HEFII 5.6 T, 2 =0.2527, HHE =4 Th o 7=,
X
H HE

HAEEN 4D L XOAEKHEI%ILZ OfEIX0.03773 TH D, Lo T43 GHz I BV THEH]
EBB—ETHDLLHBICE D ZENTE D,

= 0.06317 (5.18)
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FLNED DT —HA 7T =2 L BLYT 77 #5727,

1.00E+15
1.00E+14 Ji
E1.oots+13
> 8
L
’ 8
& L00E+12 $ * NEDT=HAT
s 0 ABAT—H
1.00E+11 . A VIBIT—%
1.00E+10 T T s T T 1
1.00E+07 1.00E+08 1.00E+09 1.00E+10 1.00E+11 1.00E+12
logv [Hz]

57 NED D7 v 7 AL BN LTHE N7 Ty 7 2285by ey NLIZS T 7,
FWERT — A TT—2 T, ROEARFUILBHICEON T —XTbhbbd, £z, 6D
VLBI#HITHONZT7 T v 7 AH 7y L TWD,

AT MR a LT D LD IZERT D (K I1TEEK),
F,=Kv™® (5.19)

57K L TCREFETHLT D E, &K a =002 &725, NED IZH#INTWDH A
A7 MUEEIZ02 THY, 1ITEAERIUHERE -7,
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F6E BREFKERTHASHAET 42
FRET DGR

6.1 #UAIER

AR 2FGL J0939.1 — 1734 [ TEBERIZ TH D005, b LY =y MEEN R Sz
DOIFHET 2R 5 2 L TE— IV ZRFITHIRZ AT 2 Z &L 23 A6EIC 72 D, JVN(Japanese
VLBI Network) Tlix, I VAL —F—D 4 I VARREOIEFITEWZEM S AFRE T OB
MARETH D, ZORMWOIEEZ AN L TV =y MEEOKRHZ B L7z,

6.2 #RAl

2FGL J0939.1-1734 O FAIZBWTLL T DFRDOSA:T VLB 8l 217 - 7=,

# 6.1: VLBI &l O8R5

B =2 —F U12014A
RA,Dec (09h39m19s , -17d31m36s)
B A 201241 H 14 A
BLI R A 8.4GHz
JE IRk 16MHz X 2 TFs(8400MHz,8432MHz)
8 Jaj  (KIR 20m, A 20m, /INEJE 20m, 74 20m,
B (L 32m, F1H 64m, 5 32m, H 37 32m)
o 5 ~2300km
T I AXx U T L—H 0J287
N RRAFx )T L—H 4C39.25
RIE7 A vV 7T L—X J0856-1105,J0941-1335
sy Xy V7T L—4 J0856-1105
VREEGELi L
6.3 T—73EAT

VLBI 7 — % O AR 2T I2IE JVN T & <5 AIPS(Astronomical Image Process-

ing System) Z AWV [21], SHICA A=Y T ERALTHFY VT L—2 9 U &2ITH 2D

Difmap(Difference mapping techniques) %z Vv 72 [22],
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V LB IftroJiiE e U T IER: (18] # e, ZOHEX, 77 v 7 AFx VT
V=2 DT Ty AEEERE L, B S ARG & i U TSI BRERED 7 7 v 7
AEHEMT D HETH D, K TIT -7 8.4GHz DEIHIOSE . VERA(VLBI Exploration
of Radio Astrometry) ® 4 5y CINEJR, A, AR, KR) 1 Teys (AT LDHEFIRE) 23
BECERNG L, TR T —ZITEEEN TV olz, Lo TTsys 7 — 203 )H
BEDIRNDTZORERE E 5T,

AIPS TOMHTFINEIZLL T D L 912 L TITo 72, f#HTIX AIPS & Difmap2 22 HW\ %,
NG 2 a2~ R Emd, 72720, 1-1-3 00D 1-2-6 DT — X fa BT 5 [13],
FICHIEDOFERMIIAT 8 (A3) IZRE# LTz,

1 AIPS CTHLB
-1 AIPS 27 —#%nr— K
1-1-1 FITS 7 — % % AIPS (ZH Y iAte (FITLD)
1-1-2 WMV IAATET —% DY — b (MSORT)
1-2 7 — % DRfeid
1-2-1 ~v ¥ — DR (imhead)
1-2-2 INDEX 7 —7 /L O 1ERk (INDXR)
1-2-3 VLBI A % v O MRS (LISTR)
1-2-4 7 > 7 T OIEWOHERS (PRTAN)
1-2-5 uv coverage OHfEsE (UVPLT)
1-2-6 7 1 AT — A7 RV OffgEE (POSSM)

13 Fvy VT L—rav

13- 1 RIEDF ¥ V7 L— 3

1-3-1-1 B AR cE Y e Y 7 ¢ ZIEHE (ACCOR)
1-3-1-2 7754 » OHfIE (CALIB)

1-3-2 fifHDF ¥ U 7 L— =3 & (FRING)

1-3-3 BB FFEDF ¥ U 7 L —3 3 & (BPASS)

1-4 Fx U7 L—v 2 OiEH

1-5 JERRECT M5 4y (SPLIT)

1-6 7—2 D7) (FITTP)

2 Difmap THLEE

2-1 7 —# ®r— K (observe)

2-2 BB U T 1 OFFEST (uvaver)

2-3 7 =4 D77 vX¥ 7 (vplot)

2-4 Dirty Map O 1EAZ (mapplot)

2-5 ~ > 7' ® CLEAN(clean)

2-6 fiAHDO LT F ¥ U T L—1 g (selfcal)

2-T R DOENLT7HF ¥ )7 L— 3 (gscale)

2-8 A&y 72~ > 7 OAERL (mapplot)

BT — 213, IRIE ENAHOT =2 PEBRROMAEDLEZ L IF 8, Fr oI e

IZFEER SN TEBY, FITS77ALE L TEEOLNLTWD, BFHNLBHT—2oF T, H
5 DIRMEE S B 1Ko 72 (K 6.1) 728, @b EREZBRI LIz,
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ON APPLIED AND NO BANDPASS APFLIED

I0ON APPLIED AND HO BANDPASS AFPLIED

EYERAL BASELINES DISPLAYED

B 6.1: ZRR-FHERRICIIT D 0J287 OiRmEME (LX) & KR-AKRIEFRIZIB T 5 0J287 D
RIEME (FX) 2kl L7z, KR-ARIER 2 EOMOERIE_RHABERBEZEHEYE Y
T4 MIEFIEL IeoTEBY, MALIEFICHZONTND, Lo THEBEEGLEYEY
T b TIC T E D T,

FIHROER S TWD JAXA O ERZKICEHW-L 2 A, ARBICEIT 5REIE & A7 FE
DRFNL, BHBEER DO r—T VBN Lo LRSI TV Z EITEK L TWhWD &

47



+ e
_ﬁ_+++#ﬂ”++
' +4+*;f*+ 'hﬁﬁ—***f** T

it e T -t T Pt T
ltr‘nﬂg_f .
F g R ey gty - el T

¥

TINE CHOURS)

_&T%ot( AUTK O TIT 20124 1 A2 2 HERO VLBIEHT — & 13 < 2h
OIRETH SN TW=ZE D Th D),
if:7 Vo7 4y hOBIT/NEFRROMABBREN ) L Vo TELT 7Y U IUNFEEI
B TE o7z (# A2 FRING) 23, VLBIBMTIZY = MY ORBIHA B TH - 7=
726, BRI 2 WD 2 & TIENT 2D 7=,
AT O FNE72 &3tk aE 51,
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TED 12-FEB-2614 23
MSORT . 1

.
+ i -

b gt TR P PRI

v L

ey
++ 4yt

7L TSUKUB32
IF 1

4 6.2: 7V 7 4y MEROK, BUEHBLNEE CREMABERHEETH D, 7Y Y0
BMHNELS/N=3 L L& H & & LT o 7z, AHERIESEO VLB TR R AR ZH 5 )5
THDHMN, MOBRBICHART, AEIZBIT DA ) £HGLNTNARN,

6.4 R

Clean LL map.




A Bl VLB BT b EREB A X 6.3 1277, RIEOT7Z v 7 21X 163mly Th
HZENGhole, b LYy MNOGPBRETENXZOEEZ A THIEKOKRE S0V oy
FNOEEE RIEL D Z ENATREIC2 D, L, ARIOBEITIT, MAESARFEN 11.4mas X
2.34mas FREEIZxE L CRIKDIAN D 3 RELL EORMIIR 6N TV =y Ml b AT,
BoONTZEZRNSIE, SR TH-T-,

20



Yaxan =z =2E =D
5B 7TE  imam

BT R —FHBROIMEF L 720 9 50 E I T 11 BEOX 12 I2b R L7~ b

R
ZeB

\ZZ > TR FTRRIC 2 50 £ DT OITIIMIE RERDOT — & L GO ETSSCET VDT 1
T AT THEGORE B E RIKOJRNY RERBEL DL ENDH D, H o < HRaEgo
TR ERDETSSCE 7 4y NTDEE, v 7u ba ol iz BB 2050
H Y. A EIOE LB O JE R ECT (109~10' Hz) 2355%2%4 L [24]. 23,43, GHz TOT7 T v
1L, FRZEI 500 mly, 250mJy. 100 GHz Tid 950 mJy @ _EIRESS STV 5, f&H
[COWFFE |20) T, AFFROEDILBHT —% L GbETET VT 4y FEITo TR, 4
B Oz T — X IXEERGIREZ 52 T 5b, 2FGL J0939.1-1734 O HFLEZIZ I 1T 5 ik
W Z 5 TND EIUE LTESEE IR, &\ =RV X —FHMRAEE T HAUTIEIR & 72 5 ATRetE
NH Y| TEEERITE e — 7 ICBIT 2 INETH D ERET D &, FEHRE . SRS IE AT FE

72 BMEE O K E X OR/IMEE T NEN 8.241 kpe, 0.235 kpe & HFED > TV 5,

E <

(7.1)
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EIFE FL&H

B T VX — AR O NEIR & 72 2 s RARIZ 3 L C NRO45m T O H—85FE I &
JVN 2 X 5 VLBl B AT~ 7=,

iAo H—8EEIH I, BB SEMRIKDOEW NS T > v E TDIRWNART |
NDH L, EIREERFIZ 23 GHz 2>5 100 GHz O EFEERICH I 2 A7 hvnEsing-,
FDARY NVEeT —HATT—HDARY hLEe &b T, SED 34 72< &4 100GHz 2
EETIEARY FANRREFETHOCND Z ERNGhotz, REHFHTa0.02 THD, 55
N BB U CHE R B8 %6%73?75)07175) 23 GHz OFFEZEHIZ BV T
HEESIODIZCETT, —ETHDHEWVD Z EFFEAMSINT, 43 GHZ ITBW TR REE
9% ET—EL R o T,

VLBIBUHITIX, RIKDOT7Z v 7 213 163mly THDH Z LR ghoiz, SEIOBHITIE, A
FEOYRREDS 11.4 mas X 2.34mas (2% L CTEN L D /NS WAR D IR TE o7z, BHih
TN OITEEDO Y =y MIERTET, SR Th-oT,

HET X —FHBEONEE & 720 9 508 9 IodEmicid, ik EERoT —4 &
BOETSSCETNDT 4T 4 VT K> TR ORE B & KIEDIENY RZ RS 5
VRS 5, A E O LB O JE R (10°~101 Hz) (X > 7 a b e U igto B ey
BTV, 23,43, GHz TO 7 7 v 7 AX, £E4 500 mly, 250mJy, 100 GHz Tl
950 mJy @ ERREN G L7z, EEKOHFSE [20] Tix, AFZEOEDILERT —4% & &bt
TETNT 4y MEiToTHEY, SEELNT —Z IFEERGIREL 52 T\ 5
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T 8 A T8

A.1 continuum O{ELVE

A B AR T — 2 OfENTIZ A= continuum (X84 [LETRIFT OV — N2 A A F—)L
ENTEY., B LRITSNEZT hU Yy hTaZ A v LTE S, FADOTEZFFIZ continuum
o7~ an0lu (& an02u) X REHIE 212K D) —_"ZELINTW5,

1). NROIZH % ID(A[E o B3 [I#1HITIX i1007af) Tw 7oA > L, IDL ZEHT 5,
~idl

2). >cont
T EEGHEARNT Y 7 b continuum NN H BN D

3). HADID E7nY=s MaEANL, goT 5.

4). ?{575 5 2 % H ® map analysis @ LSK endian T, 7 7 A /L %% A Texec Z 3N, T
2LV 45 AR (HIER?) TREZATL A T ) & linux TREAAD D K 9 ITAHT
Do 77 ANVHAEND.LCK &72 5,

5). /£ 5 27 H O raw analysis @ channel output T7 7 A /L Z &R L, ch T &5 5,
(EEXLETH?) X =3I 2D1F, no TLOS (RRIZE S D220,

6). channel analysis T7 7 A /L x5 L RAW DATA ZfER TE 5, NT A —H (set Y
range 72 &) Z B2 THRT <% (all plot T2y FLEL),

7). MO psanal B X, file TT 7 A V&8I,
8). fold ZHi¥4- & A M I LI SN D,

9). on /i, off M TEZNZH xmin, xmax ZFHE L. stat ZiEIR, 5 &, average 72 ED
THEMNZ — I FTVICEKR SN D, on & off DENEDRIKOIREZRL TV 5D,

A2 AIPSOA 2R +—)L

NRAO DR—L_X—=UMHHF T a— R UMY 7 A /0 C4FRHE 31DEC] 2.tar.gz) % fif
LTA A= TA FBR LR LA A h—/L&1T-o7, http://www.aips.nrao.edu/install.shtml
EARBZIE, BBV IZED TOIFIXEI WD, W ODEETREANRH D,

Screen 3: Where to unpack |IZTAIPS ODAR—27 4 L7 ~U ZFET 5723, 4L /heag0l /Radio/VLBI
& L7, Screen 4: Group Ownership TiX HEAGO1 & L7z, Screen 5: Site Name TiX
NRAOCYV Screen 5b: Architecture Confirmation CiZ LINUX LNX64 Ti& 9 £< a7 AL
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TEPT, A VA NN TERDST, 22T, LINUXZ&IRT 5 &, 7 7 4/L hTgee,gl?
Tay AL, £ A=V TE,

A.3 AIPSO{#ELVA
%tex THo7-@VITHTITH

BT — 213, RIE SO T =2 BEBHROMAEDE T L JIFZ L, Tyl e
(CREER SN TEBY, FITS 77 A /L LTELEDLNTND,

FANS xterm 2325 EIF TR 2 &, aips id xtern ETHI<,

£,

$ cd /heag01/Radio/VLBI/AIPS AIPS DR—LT 4 L7 U ICBH)

$ source LOGIN.SH Vx )VDRRET 7 A IV E G RIATS
$ aips tv=local ATIPS % i H)

ZIVTAIPS NiEEN CX 5, b BB L

START_AIPS: Will use or start first available Unix Socket based TV
START_AIPS: Your initial AIPS printer is the
START_AIPS: - system name , AIPS type

START_AIPS: User data area assignments:

DADEVS.PL: This program is untested under Perl version 5.012
(Using global default file /heag01/Radio/VLBI/AIPS/DA0O/DADEVS.LIST for DADEVS.PL)
Disk 1 (1) is /heagO1/Radio/VLBI/AIPS/DATA/HEAGO1_1

Tape assignments:
Tape 1 is REMOTE
Tape 2 is REMOTE

START_AIPS: Starting TV servers on heag0l asynchronously
START_AIPS: - WITH Unix Sockets as requested...

START_AIPS: Starting TPMON daemons on HEAGO1 asynchronously...
Starting up 31DEC12 AIPS with normal priority

DADEVS.PL: This program is untested under Perl version 5.012
Begin the one true AIPS number 1 (release of 31DEC12) at priority = 0
ATPS 1: You are not on a local TV device, welcome stranger
AIPS 1: You are assigned TV device/server 2

AIPS 1: You are assigned graphics device/server 2

ATIPS 1: Enter user ID number

~[[?1034h?UNIXSERVERS: Start TV LOCK daemon TVSRV1 on heagO1
TVSERVER: Starting AIPS TV locking, Unix (local) domain
UNIXSERVERS: Start XAS1 on heagO1l, DISPLAY localhost:12.0
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UNIXSERVERS: Start graphics server TKSRV1 on heagOl, display localhost:12.0
UNIXSERVERS: Start message server MSSRV1 on heagO1l, display localhost:12.0
STARTPMON: [HEAGO1] Starting TPMON1 with output SUPPRESSED
ZVTPO3: tcp/aipsmt0 is not a service
ZVTPO3: check /etc/services or NIS map!
XAS: xx TrueColor FOUND!!!
XAS: Cannot use shared memory on remote XAS link
Host name is HEAGO1l, display shows it at LOCALHOST
XAS: !'!! Shared memory not selected !'!!
XAS: Using screen width 1356 height 668,
max grey level 8191 in 16 grey-scale memories
Warning: Cannot convert string "nil2" to type FontStruct
xterm: cannot load font -misc-fixed-medium-r-semicondensed--13-120-75-75-c-60-15010646
Warning: Cannot convert string "nil2" to type FontStruct
xterm: cannot load font -misc-fixed-medium-r-semicondensed--13-120-75-75-c-60-15010646

&N T xterm OE[EIZHNZ T AIPS_MSGSRV_1 & AIPS_TEKSRV_1 & AIPSTV-UNIX-1 &9
BENAND B35, xterm OEH X AIPS (281752~ KA, AIPS_MSGSRV_1 X AJ)
a<r N TH2HAEE TH D, ELEZa~vy RRbLoA BN TWENRER2Z 2T
R T 5, AIPS_TEKSRV_11ZIT & A LDV, [MD7=DIZH DDt L < o TR
VY, AIPSTV-UNIX-1 /I IET—7 D7 vy A7 7 vX o 7R EOBRIZHWLNG, il
OOEEHASLH BN o576 AIPS T 9 ID F B A2 AL b, 4O VLBI 7 — & OFEHTIZIEH
VINT—H (BB ESADE— LRI H D RIRKIET —#) TIE100 5 109 £ TH,
HEDU12014A DT — X (X105 24 £ THEEH T2,

ATIPS 1: 31DEC12 AIPS:

AIPS 1: Copyright (C) 1995-2012 Associated Universities, Inc.
ATPS 1: ATPS comes with ABSOLUTELY NO WARRANTY;

AIPS 1: for details, type HELP GNUGPL

ATPS 1: This is free software, and you are welcome to redistribute it
ATPS 1: under certain conditions; type EXPLAIN GNUGPL for details.
ATPS 1: Previous session command-line history recovered.

ATPS 1: TAB-key completions enabled, type HELP READLINE for details.
ATPS 1: Recovered POPS environment from last exit

IDESZ AN TINNFREINTZENEI WL AIPS Do~y FAMEZ HIREEICAR D (<
N7a > 7 as>Z7ed), 22 BIEAIPS DWW ZFiak LT <, AIPS 2/ T3 5 I2iX
exit THW, B TT LR MoBEmEmbIET (Vs RUZHALLIEITTEIY) 2&, TR
EL BN EIFDE XTI ELLBLERLRNWEENH D,

AIPS X, K=< task & verb D 22903H V. verblIZN7Z1T TN =~ R, task [T

DI/INT A=K ha<xy RThbH, (task b verb DI ?) verblila~y R4 FO7
T TEWA, task [F"task > X AT L 2" TH A7 MOV T, FEANTAE S A DOfFENT5EE
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/\O_T‘)%Z/Sﬁ'g\@: &o

VLBI 7 — & OfFNTIET — & DFEHRIABN D,

fitld (XVLBI 7 —% (FITS 7 7 A /V) % AIPS |[ZitaiAtea~2 K (LLFMMATI/NT A —
X)) ThHbH,

>task ’fitld’

TH AT Ze@idriAdr, inp (input DN ?) LF[ DL FZ AT DT A —=ZRNERREND,

AIPS 1: FITLD: Task to store an image or UV data from a FITS tape

ATIPS 1: Adverbs Values Comments

ATPS1: - —-—-"-"-"-"-"-"""""----"""
AIPS 1: INTAPE 1 Input tape drive # (0 => 1)
ATIPS 1: NFILES 0 # of files to advance on tape
ATPS 1: DATAIN ’HOME:U12014A_S_01.FITS Disk file name

ATIPS 1: 10

AIPS 1: OUTNAME ’J0939-17° File name (name)

ATIPS 1: OUTCLASS >UVDATA’ File name (class)

AIPS 1: OUTSEQ 0 File name (seq. #)

AIPS 1 0 => highest unique number
AIPS 1 => matching (on VLBA)
AIPS 1 -1 => FITS tape value

AIPS 1: OUTDISK 1 Disk drive # (0 => any)

ATIPS 1: OPTYPE >0 Type of data to load,

ATIPS 1 > 7 => all types

ATPS 1 YUV’ => UV data

ATIPS 1: ’IM’ => images

ATPS 1: NCOUNT 1 Number of files to load.

AIPS 1: DOTABLE 1 True (1.0) means load tables
ATPS 1: for images.

AIPS 1: DOUVCOMP 1 >0 => compressed data (FITS)
ATPS 1: DOCONCAT -1 >0 -> if VLBA correlator data
ATPS 1 append data to existing

ATIPS 1 files, or if no appropriate
ATPS 1 files exist create a new file
ATIPS 1 and append all data to that
ATPS 1: file.

ATPS 1: DOKEEP 0 > 0 -> keep fully flagged
ATPS 1 data records

ATIPS 1: NPIECE 0 Maximum uv table piece to
AIPS 1 load (ignored for tape unless
ATPS 1: NCOUNT = 1)

ATPS 1: ERROR -1 >= 2 -> do not use AIPS

ATPS 1 history in the FITS file
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ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS

: CLINT

SOURCES
QUAL

: TIMERANG
: BCHAN

: ECHAN

: BIF
: EIF
: DIGICOR

SELBAND
SELFREQ

: FQTOL

: WTTHRESH

OPCODE

0.

1

*all
-1
*all

)

1

—

-1
-1

)

0

)

57

stk sk ok ok o ok ok ok ok sk sk sk sk sk sk ok ok o o ok ok ok ok sk sk sk ok ok

Following adverbs are useful

only when reading VLBA IDI

distribution tapes.

stk sk ok ok o ok ok ok ok ok sk sk sk sk sk ok ok ok ok ok ok ok sk sk sk ok ok

CL entry interval (min)

0 => 1 minute.

Source list to accept.

Source qualifier -1=>all

Timerange selected

Lowest spectral channel

number to select in each IF.

0=>1

Highest spectral channel

number to select in each IF.

O0=>highest

Lowest IF number 0=>1

Highest IF number 0=>all

Controls the application of

the VLBA correlator’s digital

correction.

0 or 1 => perform corrections

2 => perform cross-power
corrections, do total-power
only if zero padding used.

-1 => do NOT perform
corrections.

SEE HELP for more details

Bandwidth to select (kHz)

Frequency to select (MHz).

See HELP.

Frequency tolerance assigned

to SELFREQ, FITLD will select

data with freq. of SELFREQ

+/- FQTOL.

The unit of FQTOL is kHz.

<=0 => 10 kHz

Flagging threshold based on

weights. See HELP.

0 => no flagging

1 => will flag ALL data

Specify if wish to keep VT

(VLBA Tape Statistics) table



AIPS 1: and other tables. See HELP.

AIPS 1: > 2 => do not save tables
AIPS 1: ANTNAME *all > °? List antenna station names in
AIPS 1: desired order (IDI data only)

KT A—=F B E LT WAL,

>/NT A =R Bl

AT TT R, (B @ >clint 0.1) 72720, BIE TR LFE2ITHOHAETRA M7 4 %
MWEICDF 5 Z & (il - >outclass ’uvdata’),

ZZCHEHBELZOIX

DATAIN ’HOME:U12014A_S_01.FITS’
OUTNAME >J0939-17’

OUTCLASS ’UVDATA’

OUTSEQ 0

CLINT 0.1

T 5, DATAIN TILatAiATe FITS 7 — % D4R A FEE L T\ 5, HOME: 137 — & O %
ALTWDS (/users/yosuke) 73, #axi/SATHE L TH LW, AIPS | 3CF 4 KL F CTLLER
T 5, EDOTDMXNART — X DARIDNLFE2BF A TODLGEITARDOT RA a7 ¢
) RSP NILFTUH LTINS (THRA M7 o BWEICHD L, INLTFTH - T
HLRLFICERIND), 7272, INLFTUET L LT — Lo TH AR EMIELLE
ITENRVGEERD DD THEE, TXLHETRILF TR ZITo71E )L, b L, #axt
INADINLF H 5 ATV D EATE, RCFTPATH 2 L TS 5 & vy,

AIPS TlX7T — % D4R %E 3 DD 4L TH Y, name,class,sequence C 1 DDA H(
LB, ko TZ ZTIET —#4 % J0939-17 . UVDATA. 1 LFEE L CW\W5H Z L2725, OUTSEQ
MO/ > TS, AIPS TIXODRERT AL DONNRNT A —H KX Ay T TR0, 1E
ERRETHD FEMiThelp EFI 2L LV, S HIZEHMZRFANEZ LG AT explain &
FI2), fitld @ outseq TIX0—1ZEW%KT 5,

CLINT (FHZIET — 7 /W EZ AL T — & OFFHRIME (min) THDH, RROFED /e & DL H)
IZEDETEZDINERD D, BRI/ & X EOERRIBE X v, R0
0.1min T, HHREDT — XTI DETHINED T &,

ZDMD/NT A —H T help ZBHDZ &,

>help

EFTDLFRBIALTND Z A7 OMIPNFHRZFH L T D, AIPS @ help LIAMT
AIPS cookbook <> NRAQ 73/ABA L TV 5 help D web X—TH 55 (AIPS help ¥ AV 4T
BREET D E L),

>go

EFTHOEF AT ED, Tr AT A Y= VEIE (AIPS_MSGSRV_1) (CFREN D, B
LB TUWILIE Appears to have ended successfully Z /135, fI2fE > TSR
I¥ Purports to die of UNNATURAL causes & /1 &4, # A7 ZHiEEns,

>imhead
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EATOL T 7 ANDAy X —fERERD Z LN TE D,

ATIPS 1: Image=MULTI (uv) Filename=J0939-17 .UVDATA. 1

ATPS 1: Telescope=VERA Receiver=VLBA

ATPS 1: Observer=ul2014a User #= 23

AIPS 1: Observ. date=14-JAN-2012 Map date=05-DEC-2013

ATPS 1: # visibilities 820433 Sort order TB

AIPS 1: Rand axes: UU-L-SIN VV-L-SIN WW-L-SIN TIME1 BASELINE

ATIPS 1: SOURCE FREQSEL INTTIM CORR-ID

ATPS1: - —-—-"-"-"-"-"-"""""----"""

ATPS 1: Type Pixels Coord value at Pixel Coord incr Rotat
ATPS 1: COMPLEX 3 1.0000000E+00 1.00 1.0000000E+00 0.00

ATPS 1: STOKES 1 -2.0000000E+00 1.00 -1.0000000E+00 0.00

ATIPS 1: FREQ 64 8.4001230E+09 1.00 2.5000000E+05 0.00
AIPS 1: IF 2 1.0000000E+00 1.00 1.0000000E+00 0.00
AIPS 1: RA 1 00 00 00.000 1.00 0.000000 0.00
ATPS 1: DEC 1 00 00 00.000 1.00 0.000000 0.00
ATPS1: - —-—-—-"-"-"-"-"""""""

AIPS 1: Coordinate equinox 2000.00

ATIPS 1: Maximum version number of extension files of type HI is 1

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

ATPS 1: Maximum version number of extension files of type IM is 1

ATPS 1: Maximum version number of extension files of type CT is 1

ATPS 1: Maximum version number of extension files of type FQ is 1

ATPS 1: Maximum version number of extension files of type AN is 1

ATPS 1: Maximum version number of extension files of type SU is 1

ATIPS 1: Keyword = ’OLDRFQ > value = 8.40012305E+09

TEHIZH LN LD ASTWNDHT —7 )L (extension table) NERINT WD, S EIOEH
TN

“HI: 7 7 A VOJENE

“AT: T T TIEHR (AN T — 7 VDI AFEAE2)

* IM : AHBEE COMAREBER Y 7 1 v

*CT : MG COMAHBRAME T 1 7T LT A =X

* FQ @ JEB KT

CAN T T IER

*SU: RIKDT T v 7 A7 EDIEH

Lo TV, ZRENDT —7 VI prtab L WH X AT TRLHZ LMW TED,

>pcat

EHOLEo T T 7 ANEMERT HZLNTED, I T KlFEn—FNLEZT7 7 A LR
FAEL TV D, (AIPS Z BT HERO IDHFFIZ L > TRYID 7 7 A LD Cat FHHDI 21278 -
eV 1/l2-72073%)

ATPS 1: Catalog on disk 1

ATPS 1: Cat Usid Mapname Class Seq Pt Last access Stat
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ATIPS 1: 2 23 J0939-17 .UVDATA. 1 UV 05-DEC-2013 10:59:13

>getn 2
EHO L, LD X X7 Titrirte 7 7 A VDL RTI DI DI AN T HOREN R D,
Z 2T 2FHHAT Cat FHTH D,

MSORT : 7 — ¥ % FEAR-BFRI DNEIC W~ 2 5 ¥ A 7, B CALBE S 7= VLBI 7 —# 11d
HREEWASNBEZ THDHD, AIPS TWHOTH XD, (FNUTH A & EEHR-FFRH OJIE Tz
NTIRWZ ENHDZED)

ATPS 1: MSORT: Task which sorts UV data

AIPS 1: Adverbs Values Comments

ATPS 1: —— - -
ATIPS 1: INNAME ?J0939-17° Input UV file name (name)
ATPS 1: INCLASS ’UVDATA’ Input UV file name (class)
AIPS 1: INSEQ 1 Input UV file name (seq. #)
ATPS 1: INDISK 1 Disk unit # of input UV data
AIPS 1: OUTNAME ?J0939-17° Sorted UV file name (name)
ATPS 1: OUTCLASS ’MSORT’ Sorted UV file name (class)
AIPS 1: OUTSEQ 0 Sorted UV file name (seq. #)
ATPS 1: OUTDISK 1 Disk unit # of sorted UV data
ATIPS 1: 0 => highest with space
ATIPS 1 If outfile spec. equals the
ATIPS 1 infile spec., output will
AIPS 1: overwrite the input

ATPS 1: SORT >0 Two char. sort order, eg.’TB’
ATIPS 1: blank => ’TB’

ATPS 1: PRTLEV 0 -1 -> no messages

ATPS 1 0 -> major progress messages
ATPS 1 1 -> show progress

>go

LEIOL . HTmT 7 AVBER S, Cat FZICIEMEN D,

>pcat

<k I RS TN

ATPS 1: Catalog on disk 1

ATPS 1: Cat Usid Mapname Class Seq Pt Last access Stat
ATPS 1: 1 23 J0939-17 .MSORT. 1 UV 05-DEC-2013 11:01:11

ATPS 1: 2 23 J0939-17 .UVDATA. 1 UV 05-DEC-2013 10:59:13

el Emsort TYER L7277 7 A VD BIMENLTWADORDLNA, Z 2B iImsort TIERK L
77 J0939-17 .MSORT.1 Zff » T\ <,

>getn 1
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INDXR : & O 5B OISR (WX T —7 V) L CL1 2+ 5%2 27

ATPS 1: INDXR Task to index a uv data base.

ATPS 1: Adverbs Values Comments

ATPS 1: ——-mmmmm
AIPS INNAME ?J0939-17° Input UV file name (name)
AIPS INCLASS ’MSORT’ Input UV file name (class)
AIPS INSEQ 1 Input UV file name (seq. #)
AIPS INDISK 1 Input UV file disk unit #
ATPS INFILE xall >’ Input file for forced scan
ATPS breaks

AIPS 1: PRTLEV 0 Print level

AIPS 1: CPARM 0 0 1=> max. time gap (min).
ATPS 0.1 xrest 0 0 => use self-adaptive
AIPS method, like other tasks
AIPS 2=> max scan length (min).
ATPS 0 => 60 min

AIPS 3=> CL/CS entry interval in
AIPS minutes. 0 => 5 min,
ATPS < 0 => don’t create a
AIPS new table.

ATPS 4=> VLBA only: recalculate

ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS

CL entry group delays
using IM table data.
0 => No recalculation,
1 => Recalculate delays.
5=> VLBA only: recalculate
CL entry atmospheric
group delays and clock
offsets using MC table
data.
0 => No recalculation
1 => Recalculate delays
6=> single-dish only: maximum
"antenna"/"beam" number
in data set (if no AN)
: BPARM *all O VLA and EVLA ONLY: Opacity
and Gain-curve control
(see help)
: CALIN >0

I N = T o T o S o S e S S S S S S I e T = T o T o S o R S O S S S S O S S S

Antenna gains file

fitld L7z & Z L [A UI#FRE 0. 1min % cparm @ 3 & H CTIHRET 5, cparm D L 5 REEN D
IRHNT A—HZX
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>cparm 0,0,0.1,0
DEHICar~b LIAFAN—=A (f : >cparm 0 0 0.1 0) TXY)S,

ZIMBIEELIT > TV, AIPS CTIIIRIEHE & AL AHIE A Bl 2 1T TN (XA ZI2& - T
IXFRIFICIRES Z b D),

AIPS CTOMIEIX, & X A7 TH G ITARIECNAHDOf#E % SN 7 —7 /L (SolutioN extension table)
EWVWH) T =T NI E XA, Fi & CL7T—7 /L (Caliblation extension table?) (i f

L CHIET —7 /W ZAAER LT <,

CL1

@ SN1

CL2 o
T o3

S

L3}
[} <—— *=(SN3

D —

CL4 oo
{ —*=(SN4

P

CL>S

X A.1: AIPS TORIETFIEOHEAX, AIPS TIHEHT — X 1 —WFZ2MA 72\, indxr T
TERRENT- CL1 7 — 7 W2k LT, accor 72 E TIER L7 SN 7—7 /L & H L C CL2 %
ERT %, CL2 ZHW2D SN2 Z1Ep L., #HT 52 & TCL3 21Ekd 5, ZD XL 51T CL
T—TNEEHLTCNE, RGBT —% EHTEbETIESN -7 74L& LTHT
T 5,

ACCOR : fHBEZR CTH DR D IEHAL N 2 STV AN, S LIZIEMRIERILZITH ¥ A7
(4.2.3%),
>task ’accor’

ATPS 1: ACCOR Correct cross correlations using auto correlations
ATPS 1: Adverbs Values Comments

ATPS 1: -
AIPS 1: INNAME »J0939-17’ Input UV file name (name)
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AIPS 1: INCLASS ’MSORT’ Input UV file name (class)
AIPS 1: INSEQ 1 Input UV file name (seq. #)
AIPS 1: INDISK 1 Input UV file disk unit #
ATPS 1: TIMERANG *all O Timerange:

AIPS 1: 1-4 = start day,hr,min,sec
ATIPS 1: 5-8 = end day,hr,min, sec
AIPS 1: SOLINT 0.1 Solution interval (min)
ATIPS 1: .GT.0 => no pay attention
ATPS 1: on scans

AIPS 1: .LT.0 => SOLINT=ABS(SOLINT)
AIPS 1: and average is terminated
ATPS 1: at the end of scans

AIPS 1: 0 => -2 min;

AIPS 1: see help

>go

LI DL accor WETEIND, HBROALESTEMEIMEAYE—DV T 4 FUTHERT S
Z &,

SNPLT : fERX L7 SN T — 7 V% CL T — 7 WA T B X A7, SNT—7 VEVER LT 62
TIDOXAT THERLTEL Z &,

ATPS 1: SNPLT: Task to plot selected contents of SN, TY, PC or CL file.
ATPS 1: Adverbs Values Comments

ATPS 1: ——-mmmmmm e
ATIPS 1: INNAME ?J0939-17° UV data (name).

ATIPS 1: INCLASS ’MSORT’ UV data (class).

ATPS 1: INSEQ 1 UV data (seq. #). O => high
ATPS 1: INDISK 1 Disk unit #. 0 => any

ATPS 1: INEXT >SN Input ’SN’,°TY’,’PC’, °CL’
ATPS 1: INVERS 1 Input table file version no.
ATPS 1: SOURCES xall ’ ? Source list

ATPS 1: QUAL -1 Source qualifier -1=>all
ATPS 1: TIMERANG *all O Time range to plot

ATPS 1: STOKES >0 Stokes type to plot: R, L,
ATPS 1: RR, LL, RRLL, DIFF, RATO
ATPS 1: SELBAND -1 Bandwidth to plot (kHz)

AIPS 1: SELFREQ -1 Frequency to plot (MHz)

ATIPS 1: FREQID 1 Freq. ID to plot, -1=>all
ATPS 1: SUBARRAY 0 Limit to subarray; 0 -> 1
ATIPS 1: -1 -> all

ATPS 1: BIF 0 First IF to plot, 0=>1.

ATIPS 1: EIF 0 Last IF to plot O -> highest
ATPS 1: ANTENNAS  *all O Antennas to plot 0=>all
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ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS

I = T T S = S e e S S O = T = T e T = T o T o T N = S S S S e e S G S o S S e e = T = T = T = =N

: PIXRANGE 0
: NPLOTS 4
: XINC 1
OPTYPE >AMP°
OPCODE >
: DO3COL 0
: BCOUNT 1
: XAXIS 0
SYMBOL 0
: FACTOR 0
: DOBLANK 0
: CUTOFF 0
: DOSCAN 0
: LTYPE 3
: DOTV 1

64

Range to plot: 0 => self
scale each antenna separately
Number of plots per page
Plot every XINC’th point
Data to be plotted:

’PHAS’ ,’AMP °’,’DELA’,’MDEL’,
’RATE’ ,’TSYS’ ,’TANT’,’ATM ’,
’GEO °,’DOPL’,’SNR ’,’SUM °,
>CCAL’ ,’DDLY’ ,’REAL’, > IMAG’,
’IFR ° °PDIF’,’PSUM’,’PGN °,
’PON ’,’POFF’,’PSYS’,

> J=phase

Type of plot:

*IFDF’ => diff BIF and EIF
>IFRA’ => ratio BIF and EIF
ALIF’ => combine all IFs
ALST’ => combine all Stokes
ALSI’ => all IFs & Stokes

> 0 use 3-color symbols for
ALTF, ALST, ALSI OPCODEs and
SUM OPTYPE.

DO3COL=2 => color by source
If INEXT =’PC’ and OPTYPE =
’AMP’ or °’PHAS, BCOUNT
specifies the phase cal tone
number to be plotted. 0->1.
Variable data is to be
plotted against, O=>time.
Plot symbol number: 1 - 24
Scale plot symbols by FACTOR
<0 => connect points too

> 0, show blanked values with
symbol type DOBLANK

Table weights <= CUTOFF will
not be plotted, flagged data
are not plotted.

= 1 -> plot full boundaries
= 2 -> plot ticks at scans
Type of labeling: 1 border,
2 no ticks, 3 - 6 standard,
7 - 10 only tick labels

<0 -> no date/time

> 0 Do plot on the TV, else



ATIPS 1: make a plot file

ATPS 1: GRCHAN 0 Graphics channel
ZZTiE

OPTYPE >AMP°

NPLOTS 4

DOTV 1

& 9%, accor [IRIEEZ IEML4 2 DT, optype TIRIEA 7=y 9%, %7, AIPSTV-UNIX-1
27 vy T A7HIZdoty & 1IZT D, £T2,

INEXT SN’

INVERS 1

T7ay NT57T—TNENR—Ta U ERET D,

accor D%z snplt THLD & A2D X H 272> TWDHN, OKIRFIF1 O 15 Bt 7a L)
HOIRA TV DIRED N Db D, ZOX D72 j idsnedt EWHI X AT TT T ¥y
THRARETH D,

PLOT FILE SION © CREATED 14-FEB-2014 22:53:37
TIME FOR JB8333-1 1




SION @ CREATED 14-FEE-2014 22:
TIME FOR JB333-17 MSORT.1

5L USUDAE4 3
IF 2
¥
+-

+

TIME (HOURS)>

A.2: accor IZ L > THELNT-ED T 2 v b

AIPS 1: SNEDT: Interactive SN/CL/TY/SY-table data editor using the TV
ATPS 1: Adverbs Values Comments

ATPS 1: ——-mmmm e
ATPS 1: INNAME >J0939-17° Input UV data (name)

ATIPS 1: INCLASS ’MSORT’ Input UV data (class)

ATPS 1: INSEQ 1 Input UV data (seq. #)

ATPS 1: INDISK 1 Input UV data disk drive #
ATPS 1: INEXT ’SN° Input ’SN’, ’CL’, ’TY’ table
ATPS 1: INVERS 1 Input table file version no.
ATPS 1: DODELAY 0 > 0 => also edit delay/rate
ATPS 1: TIMERANG *all O Time range to include

ATIPS 1: BIF 0 First IF to include

ATIPS 1: EIF 0 Last IF to include

ATPS 1: ANTENNAS *all O List of antennas to include
AIPS 1: FREQID 1 Frequency ID; 0 => 1

ATPS 1: SUBARRAY 0 Subarray number 0 => 1.

ATPS 1: FLAGVER 0 > 0 FG version applied

ATIPS 1: SOLINT 0.1 Times within SOLINT (min) are
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ATIPS 1: treated as equal.

ATIPS 1: DETIME 0 Break interval (min)

ATPS 1: DOTWO 1 True => do second observable
AIPS 1: plot of main baseline

ATPS 1: EXPERT 0 > 0 start in expert mode
ATPS 1: CROWDED 0 > 0 => allow plots with all
ATIPS 1: polarizations and IFs

ATPS 1: ANTUSE *all O Initial displayed antennas
ATPS 1: BADDISK *all O Disks to avoid for scratch.

SNPLT & [RIEEIZ

INEXT SN’

INVERS 1

THET DT — 7 NVOREENN—a VERET D, go T HELUTOL ) BN EA
Do ZIMBITTVHEETY 7 v X 72D TN,

JB933-17 MSORT.1 SN YERS 8 F@ID

G TIME i , ENTER IF
G TIME RANGE - , SWITCH ALL IF

SWITCH ALL TIME

S CH ALL SOURC
1| SUITCH ALL ANT

ENTER ANTENNA
ENTER OTHER ANT
HEXT ANTEHNNA
FLOT ALL TIMES

SMOOTH TIME RNG 30 ' SELECT FRAME

REREAD TIME RNG S . FRAME

ENTER SMOOTH PS OUS FRAME

ENTER AMPL RHNG

ENTER FPHASE RHG

ENTER DELAY RNG

ENTER RATE RHNG

USE EXPERT MODE

HOLD T% LOAD

REPLOT

EXIT
ABORT

SOURCES
FRAME

) IF

10 ONE ANTENNA 3 9:19 G-21:00:31
A0.3 S i AMPLITUDE IN MILLI GAINS IF 1 FOLARIZATION 1

A.3: SNEDT @ TV [#if]

HAiFFay b mifllicavr RBWATHS, ETLHDIE3ISOI L FOFay b
Thd, Fa~vrFar7 0y 7L, F—KR—KD [A] 2 LTS, FIfE> a2~ Rt
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FLAG OOO flag D F ik

EXIT TRENBZIRFLTHKT
ABORT MENKZIE L T T
ENTER IF IF b)Y &z

ENTER ANTENNA fEEDT 7 F & FoR

NEXT ANTENNA  RDO7 7 FaFKR

SHOW OOO A FH (PHASE), &8 (AMPLITUDE), AERF#F% 72 (DELAY), 7% 7%
Z{t# (RATE) & FR

TohbD, FLAG OOODHEWERL o7 BEHETENENTH LE/ D, above & below
X TA) 2T BT REND, ZOME Ry 7 LTENL TA] T7 7y 752755,
FIT L0 D) TR T T 5, areald TA] 2 L7=HE KT v 7 L TUAWEEDO—A %2 RO
T IA) 287, SDICAZRELT TA) 2L, [c) TV I v 7254745, 7L
5 D) TERTT D, 77y 7 LIEEHBIEIRSERESND, ZOXH L TTIRTOT T
FTEIFTT7 7y 7 Lch, EXITZ@&EIRL [A] THRTT 5, BEARMIZITIRE SHROEKIT TV
L% 7T v 7T IE R, D ULIRRIT CW AR S HDH0N, 22527 T v 7350
HEENVETH S, accor DfRILH HREERFRI TR O LNICEE L, RIKZ L REERIICE L
T 5, RIKOGIOEZIRCH 7 v LEEB L TWD S DIZIER Th 5 ATEtEN & <. OB
DA T T %2 7T v 7T 50 TEN, b L, RIKOY) D Bz FFZ L O LN —F L
TWRWERIZTZ7 7 v 73T RETHDLH, AX Y VIERBREEZSHR L O T 5L Lv, 7
Z v 7 LT~ accor DD % LL IR T,
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PLOT FILE ION @ CRERATED
S UTC TIME FOR

I
L
L
I

ZHT O

69



A.4: SNEDT TYTo7=7 7 v 7 DO

BTTHLEMNTETWDHITTTHS, L., MES>TLESTGAIL,
>inext ’sn’

>inver 2

>extdest

THRELLT—7NVEZHIFRCTE %, task Tlid/e< verb ThH 5,

ERS L= SN T — 7 V&AM T 5,
CLCAL : fERK L7 SN T — 7 NV & CL T — 7V f+T 5% 27,

ATPS 1: CLCAL Task to manage SN and CL calibration tables

ATPS 1: Adverbs Values Comments

ATPS 1: -----mmmmmm -
AIPS 1: INNAME »J0939-17’ Input UV file name (name)
ATPS 1: INCLASS ’MSORT’ Input UV file name (class)
AIPS 1: INSEQ 1 Input UV file name (seq. #)
ATPS 1: INDISK 1 Input UV file disk unit #
ATPS 1: SOURCES xall > ? Source list to calibrate

ATPS 1: SOUCODE >0 Source "Cal codes"
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ATPS 1: CALSOUR *all ’> ? Cal sources for calibration
ATPS 1: QUAL -1 Source qualifier -1=>all
AIPS 1: CALCODE >0 Calibrator code ’ ’=>all
ATPS 1: TIMERANG *all O Time range to calibrate
AIPS 1: SUBARRAY 0 Subarray, 0=>all,

ATIPS 1: ANTENNAS *¥all O Antennas selected, 0=> all
AIPS 1: SELBAND -1 Bandwidth to select (kHz)
AIPS 1: SELFREQ -1 Frequency to select (MHz)
AIPS 1: FREQID 1 Freq. ID to select.

AIPS 1: OPCODE ? 0 Operation ’MERG’,’CALI’,
AIPS 1: CALP’; > ? => ’CALI’

ATIPS 1: INTERPOL ? 0 Interpolation function,
AIPS 1: choices are: ’2PT’,’SIMP’,
ATPS 1: ?AMBG’ ,’CUBE’ ,’SELF’, ’POLY’,
AIPS 1: ’SELN’; see HELP for details
ATIPS 1: CUTOFF 0 Interpolation limit in

AIPS 1: time (min); 0=> no limit.
ATPS 1: SAMPTYPE ’ 0 Smoothing function

ATPS 1: BPARM *all O Smoothing parameters

ATPS 1: ICUT 0 Cutoff for functional forms
ATPS 1: DOBLANK 1 Blanked value interpolation
ATPS 1: DOBTWEEN 0 > 0 -> smooth all sources
AIPS 1: together; else separate them
ATPS 1: SMOTYPE > AMPL’ Data to smooth

ATPS 1: SNVER 2 Input SN table, 0=>all.
ATPS 1: INVERS 0 Upper SN table vers in a
ATPS 1: range. O=>SNVER

AIPS 1: GAINVER 1 Input Cal table O=>high
ATPS 1: GAINUSE 2 Output CAL table 0=>high+1
ATPS 1: REFANT 0 Reference antenna 0=>pick.
ATPS 1: BADDISK *all O Disks to avoid for scratch

Z ZTlZ. SN2(snver) % CL1(gainver) (Zi#H L T CL2(gainuse) ZfER L T\ 5%, accor
I LIRNE DOfiE 72 DT, snotype Id’ampl’ |29 5,

WIINFE DI IEZ 1T > TV, {ToTWAZ EIT4.2. 452D L+,
FRING : FHEIRE CIBWWE N o TN Z L 0 i< BRT 5,
AIPS 1: FRING: Task to fringe fit data

ATPS 1: Adverbs Values Comments

ATPS 1: -
ATIPS 1: Input uv data.

AIPS 1: INNAME 7J0939-17? UV file name (name)

ATPS 1: INCLASS ’MSORT’ UV file name (class)
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ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS

I = T T S = S e e S S O = T = T e T = T o T o T N = S S S S e e S G S o S S e e = T = T = T = =N

INSEQ
INDISK

: CALSOUR

QUAL

: CALCODE

SELBAND
SELFREQ

: FREQID

: TIMERANG
: BCHAN

: ECHAN

: CHINC

: ANTENNAS

: DOFIT

SUBARRAY

: UVRANGE

: WTUV
: WEIGHTIT

: DOCALIB

: GAINUSE
: DOPOL

: PDVER

: BLVER

: FLAGVER
: DOBAND

: BPVER

SMOOTH

IN2NAME

’0J287°
’4C39.25°
-1
’
-1
-1
-1
*all O
10
58
1

-1

1
0
1

-1
*¥all O

*rest ’

2
4
*rest O
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UV file name (seq. #)

UV file disk drive #
Data selection (multisource):
Calibrator sources

Calibrator qualifier -1=>all
Calibrator code °’ ’=>all
Bandwidth to select (kHz)
Frequency to select (MHz)
Freq. ID to select.
Time range to use.
Lowest channel number 0=>all
Highest channel number
Spectral channel increment
(data are averaged)
Antennas to select. 0O=all

5 7

Subset of ANTENNAS list

for which solns are desired.
Subarray, 0=>all

Range of uv distance for full
weight

Weight outside UVRANGE 0=0.
Modify data weights function

Cal. info for input:

> 0 calibrate data & weights
> 99 do NOT calibrate weights
CL table to apply.

If >0 correct polarization.
PD table to apply (DOPOL>0)
BL table to apply.

Flag table version

If >0 apply bandpass cal.
Method used depends on value
of DOBAND (see HELP file).
Bandpass table version
Smoothing function. See

HELP SMOOTH for details.

CLEAN map (optional)
Cleaned map name (name)



ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS

IN2CLASS
IN2SEQ
IN2DISK
INVERS

: NCOMP

: FLUX

: NMAPS

: CMETHOD

: CMODEL

SMODEL

: DOAPPLY

OUTNAME
OUTCLASS
OUTSEQ
OUTDISK

: REFANT

SEARCH

SOLINT

SOLSUB
SOLMIN

: APARM

)y

0

0

-1
*all

*all

*all

o

o O O N

*rest O
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Cleaned map name (class)
Cleaned map name (seq. #)
Cleaned map disk unit #
CC file version #.
# comps to use for model.
1 value per field
Lowest CC component used.
No. Clean map files
Modeling method:
’DFT’,’GRID’,’ ’
Model type: ’COMP’,°IMAG’
’SUBI’ (see HELP re images)
Source model, 1=flux,2=x,3=y
See HELP SMODEL for models.

Output uv data file.
>= 0 write output
UV file name (name)
UV file name (class)
UV file name (seq. #)
UV file disk drive #

Solution control adverbs:
Reference antenna
Prioritized reference antenna
list - supplements REFANT

- but only if APARM(9)>0
Solution interval (min)

0 => 10 min

Solution subinterval

Min solution interval

General parameters
1=min. no. antennas
2 > 0 => data divided

3 >0 => avg. RR,LL
4 > 0 => avg. freq. in IFs
5 combine all IFs

=> also MB delay
=> combine IFs in

Il

w N, O O
U
\4

halves
= 4 => combine IFs in

quarters



ATPS 6=print level, 1=some

1
ATPS 1 7=SNR cutoff (0=>5)
AIPS 1 8=max. ant. # (no AN)
AIPS 1 9 > 0 => do exhaustive
ATPS 1: baseline search
ATPS 1: DPARM 0 400 Delay-rate parameters
AIPS 1 100 0 1=no. bl combo. (def=3)
AIPS 1 0 0 2=delay win (nsec), if <0
ATIPS 1 0 4 no delay search done
AIPS 1 0 0 3=rate win (mHz)
AIPS 1 4=int. time (sec)
ATPS 1: 0 => min. found in data
ATPS 1 5 >0 => don’t do 1ls. soln
ATIPS 1 6 >0 => don’t avg. in freq
ATIPS 1 7 >0 => don’t rereference
ATIPS 1 phase
AIPS 1 8 > 0 => activate zero’ing
ATIPS 1 options
ATIPS 1: 9 >0 => do not fit rate
ATPS 1: SNVER 3 Output SN table, O=>new table
AIPS 1: ANTWT *all 0 Ant. weights (0=>1.0)
ATPS 1: BADDISK *all O Disk no. not to use for

1

AIPS scratch files.

CL2 Z W 27285 (docalib 1) 7 VU U URRHAAT 9, S/N & ESE L7202, £T1EH LW
Fy U T L—al RIKCTT Y VA% (03287 & 4C39.25), channel DUl (1710ch, 58~ 64ch)
H[F CHEH TRV, E5I1C6. 3TN L HICHBR (7T F7&F S 6) 1Tz 27—
H Lo TWADT, AMIERRST 5 (antenna), 7V URHEOREUEF 2 HIE (refant 7)
ELTWD, EERIZT T FTOHRLICH ST, MObLRAEBRITE TV RZRERSON
LV, ARIZEHERSZIDOLWAT TIZHRA_ZZHEIC LY, HEE2RR L2, aparm D 7F
HTIEZ7 Y ORHOED T >y N7 S/NEFRET D, EARIZIZE < BWARY, +57
FRPFDIRNE D THIIEIREICT T L E L, £/, dparm D 2,3 FHTIEZ U v
R AAT O BIERFRIFE 2 & 2L RDOEZFRET 5, 13& A EDLE TIX400nsec, 100mHz T
ROMNBIETThDH, HBONMPHERFLILHED T TV WL X I —F&
$< LT 50nsec,50mHz TIT 9 & KV EfERFEBRNTE 5,

go T HL, AvtE—T U4 RV —FORFDERIND, FATNFET LTH snplt
THUTHERT D Z L, calsou 2kt L7ZREEICEBWTOHRTZ Y U UMRELNTWAIEZT
ThbD, TET=SN3 % CLT— 7 /MTEZATe,

ATPS 1: CLCAL Task to manage SN and CL calibration tables

ATPS 1: Adverbs Values Comments

ATPS 1: ——-mmmm e
ATPS 1: INNAME >J0939-17° Input UV file name (name)
AIPS 1: INCLASS ’MSORT’ Input UV file name (class)
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AIPS 1: INSEQ 1 Input UV file name (seq. #)
ATPS 1: INDISK 1 Input UV file disk unit #
ATIPS 1: SOURCES *all ’ ? Source list to calibrate
ATPS 1: SOUCODE >0 Source "Cal codes"

ATPS 1: CALSOUR *all ’ ? Cal sources for calibration
ATPS 1: QUAL -1 Source qualifier -1=>all
AIPS 1: CALCODE >0 Calibrator code ’ ’=>all
ATPS 1: TIMERANG *all O Time range to calibrate
AIPS 1: SUBARRAY 0 Subarray, 0=>all,

ATIPS 1: ANTENNAS *¥all O Antennas selected, 0=> all
AIPS 1: SELBAND -1 Bandwidth to select (kHz)
AIPS 1: SELFREQ -1 Frequency to select (MHz)
AIPS 1: FREQID 1 Freq. ID to select.

AIPS 1: OPCODE ? 0 Operation ’MERG’,’CALI’,
AIPS 1: CALP’; > ? => ’CALI’

ATIPS 1: INTERPOL ’POLY”? Interpolation function,

AIPS 1: choices are: ’2PT’,’SIMP’,
ATPS 1: ?AMBG’ ,’CUBE’ ,’SELF’ , ’POLY’,
AIPS 1: ’SELN’; see HELP for details
ATIPS 1: CUTOFF 3 Interpolation limit in

AIPS 1: time (min); 0=> no limit.
ATIPS 1: SAMPTYPE MWE? Smoothing function

ATPS 1: BPARM 0.2 Smoothing parameters

ATPS 1: ICUT 0 Cutoff for functional forms
ATPS 1: DOBLANK 1 Blanked value interpolation
ATPS 1: DOBTWEEN 1 > 0 -> smooth all sources
AIPS 1: together; else separate them
AIPS 1: SMOTYPE ’VLBI’ Data to smooth

ATPS 1: SNVER 2 Input SN table, 0=>all.
AIPS 1: INVERS 0 Upper SN table vers in a
ATPS 1: range. O=>SNVER

AIPS 1: GAINVER 2 Input Cal table O=>high
ATPS 1: GAINUSE 3 Output CAL table 0=>high+1
ATPS 1: REFANT 7 Reference antenna 0=>pick.
ATPS 1: BADDISK *all O Disks to avoid for scratch

interpol |Z L » THiM 1L %IRRT 5, delay & rate IZRFHICKT LTl o NZELT 51X
T THDLMH, 2pt(linear) TIEZ < poly (FHNX) THIM L. TDORE A cutoff IZE-T
fRET D, cutoff I

l:y=a
2:y=axr+b
3:y=ax*+bxr+c
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Y,

HSEITIX v ) T L —2 REKEHNTEONE- 7Y U UOMEXIAEN-CLT—7 L2 HNT
BRIKTT7 ) oY —F %179,
AIPS 1: FRING: Task to fringe fit data

ATIPS 1: Adverbs Values Comments

ATPS1: - —-—-"-"-"-"-"-"""""o"-""""" i~
AIPS 1: Input uv data.

AIPS 1: INNAME ?J0939-17° UV file name (name)

AIPS 1: INCLASS ’MSORT’ UV file name (class)

ATIPS 1: INSEQ 1 UV file name (seq. #)

ATIPS 1: INDISK 1 UV file disk drive #

AIPS 1: Data selection (multisource):
ATPS 1: CALSOUR xall ’ ? Calibrator sources

AIPS 1: QUAL -1 Calibrator qualifier -1=>all
ATPS 1: CALCODE ’ 0 Calibrator code ’ ’=>all
ATIPS 1: SELBAND -1 Bandwidth to select (kHz)
AIPS 1: SELFREQ -1 Frequency to select (MHz)
AIPS 1: FREQID 1 Freq. ID to select.

ATPS 1: TIMERANG *all O Time range to use.

ATPS 1: BCHAN 10 Lowest channel number 0=>all
ATPS 1: ECHAN 58 Highest channel number

ATIPS 1: CHINC 1 Spectral channel increment
AIPS 1: (data are averaged)

ATPS 1: ANTENNAS 1 2 Antennas to select. 0O=all
ATIPS 1: 3 4 5 7

ATPS 1: 8 xrest 0

ATPS 1: DOFIT *all O Subset of ANTENNAS list

ATPS 1: for which solns are desired.
ATPS 1: SUBARRAY 0 Subarray, 0=>all

ATPS 1: UVRANGE 0 0 Range of uv distance for full
ATIPS 1: weight

ATPS 1: WTUV 0 Weight outside UVRANGE 0=0.
ATPS 1: WEIGHTIT 0 Modify data weights function
ATPS 1:

ATIPS 1: Cal. info for input:

ATPS 1: DOCALIB 1 > 0 calibrate data & weights
ATPS 1: > 99 do NOT calibrate weights
ATPS 1: GAINUSE 3 CL table to apply.

ATPS 1: DOPOL -1 If >0 correct polarization.
AIPS 1: PDVER 0 PD table to apply (DOPOL>0)
ATPS 1: BLVER -1 BL table to apply.

ATPS 1: FLAGVER 0 Flag table version
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ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS

: DOBAND

: BPVER

SMOOTH

IN2NAME
IN2CLASS
IN2SEQ
IN2DISK
INVERS

: NCOMP

: FLUX

: NMAPS

: CMETHOD

: CMODEL

SMODEL

: DOAPPLY

OUTNAME
OUTCLASS
OUTSEQ
OUTDISK

: REFANT

SEARCH

SOLINT

SOLSUB
SOLMIN

: APARM

-1
xall O

*¥all O

0
?J0939-17°
’MSORT”

0

1

x*all O

7

If >0 apply bandpass cal.
Method used depends on value
of DOBAND (see HELP file).
Bandpass table version
Smoothing function. See

HELP SMOOTH for details.

CLEAN map (optional)
Cleaned map name (name)
Cleaned map name (class)
Cleaned map name (seq. #)
Cleaned map disk unit #
CC file version #.
# comps to use for model.
1 value per field
Lowest CC component used.
No. Clean map files
Modeling method:
’DFT’,’GRID’,’ ’
Model type: ’COMP’,’IMAG’
’SUBI’ (see HELP re images)
Source model, 1=flux,2=x,3=y
See HELP SMODEL for models.

OQutput uv data file.

Vv
Il

0 write output
UV file name (name)

(class)
UV file name (seq. #)

UV file disk drive #

UV file name

Solution control adverbs:
Reference antenna
Prioritized reference antenna
list - supplements REFANT
- but only if APARM(9)>0
Solution interval (min)

0 => 10 min

Solution subinterval

Min solution interval

General parameters

1=min. no. antennas



AIPS 1 0 2 2 > 0 => data divided

ATPS 1 3 *rest O 3 >0 => avg. RR,LL

AIPS 1 4 > 0 => avg. freq. in IFs
ATPS 1 5 =1 => combine all IFs
ATPS 1 = 2 => also MB delay
ATPS 1 = 3 => combine IFs in
ATPS 1 halves

ATPS 1 = 4 => combine IFs in
ATIPS 1 quarters

ATPS 1 6=print level, 1=some

AIPS 1 7=SNR cutoff (0=>5)

AIPS 1 8=max. ant. # (no AN)

ATPS 1 9 > 0 => do exhaustive
ATPS 1: baseline search
ATIPS 1: DPARM 0 50 Delay-rate parameters

AIPS 1: 50 xrest 0 1=no. bl combo. (def=3)
AIPS 1 2=delay win (nsec), if <0
ATIPS 1 no delay search done
AIPS 1 3=rate win (mHz)

ATIPS 1 4=int. time (sec)

AIPS 1 0 => min. found in data
ATPS 1 5 >0 => don’t do 1ls. soln
ATIPS 1 6 >0 => don’t avg. in freq
ATPS 1 7 >0 => don’t rereference
AIPS 1 phase

ATIPS 1 8 > 0 => activate zero’ing
ATIPS 1 options

ATPS 1: 9 >0 => do not fit rate
AIPS 1: SNVER 4 OQutput SN table, O=>new table
AIPS 1: ANTWT *all O Ant. weights (0=>1.0)

ATPS 1: BADDISK *all O Disk no. not to use for

ATPS 1 scratch files.

1FEE® fring TlXcutoff 5 & LTWeR, ZOFEFEFEITTHEAWR/ICBIT LTI VN9
FLH/EONRVOT, 3ITTFITFSH (KA5XAG),

solint 6 & solsub 2, Z#H S/NDH ENHKTH D, REFENRE6 70% 2 0RiNHRO 5
Lo ELTWD,
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FLOT FILE YE ON @ CREATED 114 90:4@8:55
U TIME FOR

79



':'HMH'iI?E
! B L TR R T T
+y +++jé,$++q e g
+
YAMREHZZ
H 4+t
+ Wty Fade T
++ + +

+4
+ M
+ -

HITREHI

i : T e oy T
+#+ ++++ﬁh‘++ +—‘3F

A.5: FRING(S/N cutoff 5) THLNLETZV IO 7Tay b, AHERBIZBTLH 7Y ¥
FEDND T2,

80



FLOT FILE YE ON @ CREATED 114 90:4@8:55
U TIME FOR
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IF 1

7L TSUKUEZZ
IF 2

+
g MR EUUTR, ST Ra e e
ity b B

A.6: FRING(S/N cutoff 3) THRLNZ U IO 7 1 > K, cutoff 5 IZHA~_THERO
7 U UBE A TN D,

accor D SN 7 — 7 )V EABRICIE OGN SN T —T Va7 T v X7 LET, dodelay # 177
% & delay b rate# 7 T v/ C& D, SN&AE T T v/ LTSN 5 &Z1ERK L, SN6 % CLT—7
JUAZ

ATPS 1: CLCAL Task to manage SN and CL calibration tables

ATPS 1: Adverbs Values Comments

ATPS 1: ———— - -
AIPS 1: INNAME »J0939-17’ Input UV file name (name)
ATIPS 1: INCLASS ’MSORT’ Input UV file name (class)
AIPS 1: INSEQ 1 Input UV file name (seq. #)
AIPS 1: INDISK 1 Input UV file disk unit #
ATPS 1: SOURCES *all > ? Source list to calibrate
AIPS 1: SOUCODE ’ 0 Source "Cal codes"

ATPS 1: CALSOUR *all > ? Cal sources for calibration
ATPS 1: QUAL -1 Source qualifier -1=>all
ATPS 1: CALCODE >0 Calibrator code ’ ’=>a3ll
ATPS 1: TIMERANG *all O Time range to calibrate
AIPS 1: SUBARRAY 0 Subarray, 0=>all,
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AIPS 1: ANTENNAS *¥all O Antennas selected, 0=> all
ATPS 1: SELBAND -1 Bandwidth to select (kHz)
AIPS 1: SELFREQ -1 Frequency to select (MHz)
ATPS 1: FREQID 1 Freq. ID to select.

AIPS 1: OPCODE >0 Operation ’MERG’,’CALI’,
ATPS 1: CALP’; ? ? => ’CALI’

ATPS 1: INTERPOL >0 Interpolation function,

AIPS 1: choices are: ’2PT’,’SIMP’,
AIPS 1: >AMBG’,’CUBE’,’SELF’,’POLY’,
ATPS 1: ’SELN’; see HELP for details
AIPS 1: CUTOFF 0 Interpolation limit in

AIPS 1: time (min); 0=> no limit.
AIPS 1: SAMPTYPE ’ 0 Smoothing function

ATPS 1: BPARM 0 Smoothing parameters

ATPS 1: ICUT 0 Cutoff for functional forms
ATPS 1: DOBLANK 1 Blanked value interpolation
ATPS 1: DOBTWEEN 0 > 0 -> smooth all sources
AIPS 1: together; else separate them
AIPS 1: SMOTYPE ’FULL’ Data to smooth

AIPS 1: SNVER 4 Input SN table, 0=>all.

ATIPS 1: INVERS 0 Upper SN table vers in a
ATIPS 1: range. 0=>SNVER

ATPS 1: GAINVER 3 Input Cal table 0=>high
AIPS 1: GAINUSE 4 Output CAL table O0=>high+1
ATPS 1: REFANT 7 Reference antenna 0=>pick.
ATPS 1: BADDISK *all O Disks to avoid for scratch

TIL, I AIRRE ORIEZ 9 5,
BPASS : i A RF R ARG & AR 2 b SR T, IRIEIEH SRR L TSAT L, A
AR AR 2 W T3T 9 %,

ATPS 1: BPASS Task to generate a "Bandpass" (BP) table.

ATPS 1: Adverbs Values Comments

ATPS 1: ——-mmmm e
ATPS 1: INNAME >J0939-17° Input UV file name (name)
AIPS 1: INCLASS ’MSORT’ Input UV file name (class)
ATPS 1: INSEQ 1 Input UV file name (seq. #)
ATPS 1: INDISK 1 Input UV file disk unit #
ATIPS 1:

ATIPS 1: Data Selection

ATPS 1: CALSOUR ’4C39.25° Bandpass calibrator sources.
ATIPS 1: xrest ’ ’

ATPS 1: QUAL -1 Calibrator qualifier -1=>all
ATPS 1: CALCODE > Calibrator code °’ ’=>all
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ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS

: UVRANGE
: TIMERANG

SELBAND
SELFREQ

: FREQID

SUBARRAY

: ANTENNAS

IN2NAME
IN2CLASS
IN2SEQ
IN2DISK
INVERS

: NCOMP

: FLUX

: NMAPS

: CMETHOD

: CMODEL

SMODEL

: DOCALIB

: GAINUSE

: DOPOL

: PDVER

: BLVER

: FLAGVER
: DOBAND

: BPVER

SOLINT

SOLTYPE

0
*all O
-1
-1
-1
0
1
4
xrest O

*all O

*¥all O

-1

-1

-1
-1

’L1R°
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UV range to select
Time range to select
Bandwidth to select (kHz)
Frequency to select (MHz)
Freq. ID to select.
Subarray, 0=>all
Antennas to select

7 8

CLEAN map (optional)

Cleaned map name (name)
Cleaned map name (class)
Cleaned map name (seq. #)
Cleaned map disk unit #

CC file version #.

# comps to use for model.

1 value per field

Lowest CC component used.
No. Clean map files
Modeling method:
’DFT’,’GRID’,’ ’

Model type: ’COMP’,’IMAG’
’SUBI’ (see HELP re images)
Source model, 1=flux,2=x,3=y
See HELP SMODEL for details.

Control options

> 0 calibrate data & weights

> 99 do NOT calibrate weights

CL table to apply (SN table

to apply to single-source)

If >0 correct polarization.

PD table to apply (DOPOL>0)

BL table to apply.

Flag table version

If >0 apply bandpass cal.

Method used depends on value

of DOBAND (see HELP file).

Bandpass table version

Solution interval (mins)

-1 => do whole time range
Soln type,’ ’,’L1’,°GCON’,

’R’>, ’L1R’, ’GCOR’



ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS

I = T T S = S e e S S O = T = T e T = T o T o T N = S S S S e e S G S o S S e e = T = T = T = =N

: REFANT

OUTVERS

SMOOTH

: ANTWT

: WEIGHTIT
: MINAMPER
: MINPHSER

: BPASSPRM

xall O

xall O

0
0

O O O O O O

_ O O O O
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Reference antenna
Output BP table version
0 => a new table to be
generated.
Smoothing function.
BE VERY CAREFUL HERE.
Ant. wts (0 => 1.)
Modify data weights function
Amplitude closure error
regarded as excessive in %
Phase closure error regarded
as excessive in degrees
Control information:
1: if > 0 use only the
autocorrelation data.
2: print level - see help
If > 0 do not divide data
by source model
4: If > 0 store phases only
in the BP table. If < O
store amplitudes only.
5: Divide by ’channel 0’
xxxx CHANGED MAY 2010 *¥*x
6: amp closure error limit -
print channels averaging
over this if (2) > 0
7: phase closure error limit
print channels averaging
over this if (2) > 0
8: > 0 => scalar average
9: > 0 => interpolate over
flagged channels if poss.
10:1 => normalize amplitudes
using all channels
2 => normalize amplitudes
using ICHANSEL channels
3 => normalize amplitudes
and zero average phase
using ICHANSEL channels
4 => normalize amplitudes
and zero average phase
using all channels
0 => no deliberate norm.



ATIPS 1 11: > 0 solution weights are
ATIPS 1 independent of channel
AIPS 1 = -1 weights scaled

ATPS 1 by amplitude**2

ATIPS 1 < -1.5 weights scaled by
AIPS 1: 1 / amplitude**2

ATPS 1: ICHANSEL *all O Array of start and stop chan
ATPS 1 numbers, plus a channel

ATIPS 1 increment and IF to be used
ATIPS 1 to select channels to sum to
AIPS 1 find a ’channel 0’. If all
AIPS 1: 0, range set to inner 75} of
AIPS 1 observing band.

ATPS 1: SPECINDX 0 Spectral index to correct
ATPS 1: SPECURVE  *all O Spectral index curvature
AIPS 1: ’Channel 0’ uv-data

AIPS 1: IN3NAME >0 Channel 0 uv name (name)
AIPS 1: must be ’’ to suppress option
AIPS 1: IN3CLASS > ° Channel 0 uv name (class)
AIPS 1: must be ’’ to suppress option
AIPS 1: IN3SEQ 0 Channel 0 uv name (seq. #)
ATPS 1: IN3DISK 0 Channel 0 uv disk unit #
ATPS 1: BADDISK *all O Disks to avoid for scratch

EITTHE. BPTF—7 /1 NBEMEN TS, Ny RARZADETF—7 VL SN F— 7 LT
1X72<, BP 7T —T7 MICEZIAEN D,

WiZ, 77 v 7 AXX VT L —H0I28TDT7 T v I AZRELTENE L EIIT VT
WA o ERD D,

FPFNETT v AERET D,

SETIY : B RIKDT7Z7 v 7 RAZRE LT, VEy NLTZDTHH R,

AIPS 1: SETJY Task to enter source info into source (SU) table.
ATPS 1: Adverbs Values Comments

ATPS 1: - - - - -
ATPS 1: INNAME ?J0939-17" Input image name (name)
ATPS 1: INCLASS ’MSORT’ Input image name (class)
AIPS 1: INSEQ 1 Input image name (seq. #)
ATPS 1: INDISK 1 Input image disk unit #
ATPS 1: SOURCES ’0J287° Sources to modify.

ATIPS 1: ’0J287° ’0J287’

ATIPS 1: ’0J287° °0J287°

ATIPS 1: ’0J287° ’0J287’

ATIPS 1: ’0J287° ’0J287°
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ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS

I = T T S = S e e S S O = T = T e T = T o T o T N = S S S S e e S G S o S S e e = T = T = T = =N

’0J287°
’0J287°
’0J287°
’0J287°
’0J287°
’0J287°
’0J287°
’0J287°
’0J287°
’0J287°
’0J287°
QUAL -1

: BIF 0
: EIF 0

ZEROSP 6

SPECINDX 0
SPECURVE  *all O
OPTYPE >0

: CALCODE >
SYSVEL 0
: RESTFREQ 0
: VELTYP >
: VELDEF >
: FREQID 1

’0J287°
’0J287°
’0J287°
’0J287°
’0J287°
’0J287°
’0J287°
’0J287°
’0J287°
’0J287°

*rest O
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Source qualifier -1=>all
Low IF # for flux density
High IF # for flux density
1,Q,U,V flux density (Jy)
(at 1 GHz if OPTYP=’SPEC)
Spectral index

Spectral index curvature

’ > => use other adverbs
for required operation
’SPEC’ => as ’ ’ but ZEROSP
is at 1 GHz not freq of BIF
’CALC’ => determine
3C286/3C48/1934 fluxes from
standard formulae

’VCAL’ set velocity of

ref channel

’REJY’ => reset source
fluxes to zero.

REVL’> => reset velocity

to zero

RESE’ => reset fluxes &
velocities to zero.

New calibrator code:

’----? => change to blank
Velocity of source (km/s)
Line rest frequency (Hz)
Velocity type ’LSR,’HELIO’
Velocity definition ’RADIO’,
’0PTICAL’

FQ table entry to use for
velocity information and
’CALC’ option



ATPS
ATPS
ATPS
AIPS
ATPS
AIPS

fluxes by APARM(3) with
0 ->1

(4): Only for ’CALC’ option:
Use channel APARM(4)’s

frequency for flux

AIPS 1: APARM *all O (1) : Pixel to which SYSVEL
AIPS 1: refers ( 0=>1)
AIPS 1: (2): Only for ’CALC’ option:
ATPS 1: <= 0 => use best VLA
AIPS 1: values (2010)
AIPS 1: 1 => use VLA 1999.2
ATPS 1: values = default before
AIPS 1: 2/15/10 in SETJY
AIPS 1: 2 => use VLA 1995.2
ATPS 1: values
ATPS 1: 3 => use oldest VLA
AIPS 1: values (1990)
ATPS 1: 4 => use Baars values
AIPS 1: (any) for 1934-638, the
AIPS 1: ATCA value of 30Jul94.
AIPS 1: (3): Only for ’CALC’ option:
AIPS 1: multiply the calculated

1:

1:

1:

1:

1:

1:

0 -> center

zerosp D 1 FHIZAN LIENEDORIEKED T T v 7 A (Jy) L7825, £7-. optype & ’rejy’
T2 LEDOREDT T v 7 A2y FT&ES, FEITLIED prtab THERT D Z &,

WIIRE LT 7 T v 7 A b iz, BEXKKO 7T v 7 AR HTED L9125 A Ufig
EROHD (4.2.5F),

CALIB: 77 v 7 AXx U7 L—HIZOWTIRIEOEL XX U T L—ab 2T HH A7,
ATIPS 1: CALIB: Task to determine calibration for data.

ATPS 1: Adverbs Values Comments

AIPS 1: —-mm e
ATIPS 1: Input uv data.

ATPS 1: INNAME ?J0939-17" UV file name (name)

AIPS 1: INCLASS MSORT” UV file name (class)

AIPS 1: INSEQ 1 UV file name (seq. #)

AIPS 1: INDISK 1 UV file disk drive #

ATPS 1: Data selection (multisource):
AIPS 1: CALSOUR ’0J287° Calibrator sources

AIPS 1: ’0J287° °0J287°

AIPS 1: ’0J287° °0J287°

AIPS 1: ’0J287° °0J287°
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ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS

: TIMERANG

: ANTENNAS

: SUBARRAY

: WEIGHTIT

’0J287°
’0J287°
’0J287°
’0J287°
’0J287°
’0J287°
’0J287°
’0J287°
’0J287°
’0J287°
’0J287°
’0J287°
-1
’
-1
-1
1
*all O
xall O

1
4

*rest O

xall O

*all O

o O

’0J287°
’0J287°
’0J287°
’0J287°
’0J287°
’0J287°
’0J287°
’0J287°
’0J287°
’0J287°
’0J287°

Calibrator qualifier -1=>all
Calibrator code ’ ’=>a3ll
Bandwidth to select (kHz)
Frequency to select (MHz)
Freq. ID to select.
Time range to use.
Array of start and stop chn
numbers, plus a channel
increment and IF to be used
for channel selection in the
averaging. See HELP ICHANSEL.
Default = center 75% of band.
Antennas to select. 0O=all

7 8

Subset of ANTENNAS list for
which solns are desired.

Mean gain is calculated
(CPARM(2)>0) using only the
listed antennas. See explain.
Subarray, 0=>all

Range of uv distance for full
weight

Weight outside UVRANGE 0=0.
Modify data weights function
Cal. info for input:

> 0 calibrate data & weights
> 99 do NOT calibrate weights
NOT for single-source files
CL table to apply.

If >0 correct polarization.



ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS

PD table to apply (DOPOL>0)
BL table to apply.

Flag table version

If >0 apply bandpass cal.
Method used depends on value
of DOBAND (see HELP file).
Bandpass table version
Smoothing function. See

HELP SMOOTH for details.

CLEAN map.
Cleaned
Cleaned
Cleaned
Cleaned

See HELP.

map name
map name
map name

map disk

(name)
(class)
(seq. #)
unit #

: PDVER 0

: BLVER -1

: FLAGVER 0

: DOBAND 1

: BPVER 1
SMOOTH *all O
IN2NAME >
IN2CLASS >
IN2SEQ 0
IN2DISK 0
INVERS -1

: NCOMP xall O

: FLUX 0

: NMAPS 0

: CMETHOD >0

: CMODEL >
SMODEL *all O
OUTNAME >J0939-17’
OUTCLASS ’MSORT’
OUTSEQ 0
OUTDISK 1

: DOAPPLY 0

: REFANT 7
SOLINT 0
SOLSUB 0
SOLMIN 0

: APARM x*all O
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CC file version #.

# comps to use for model.

1 value per field

Lowest CC component used.
No. Clean map files
Modeling method:
’DFT’,’GRID’,’ ’

Model type: ’COMP’,’>IMAG’
’SUBI’ (see HELP re images)
Source model, 1=flux,2=x,3=y
See HELP SMODEL for models.
OQutput uv data file.

UV file name (name)
(class)
UV file name (seq. #)
UV file disk drive #
>

UV file name

0 write output if

single source
Solution control adverbs:
Reference antenna
Solution interval (min)
Solution subinterval
Min solution interval
General parameters

1=min. no. antennas

2 > 0 => data divided
3 >0 => avg. RR,LL
5> 0 => avg. IFs.



ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS

1
1
1
1
1
1
1:
1: DOFLAG 0
1
1
1
1
1
1
1
1
1
1
1:
AIPS 1:
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

: SOLTYPE ’L1°
: SOLMODE >A&P’

: SOLCON 0
: MINAMPER 0

: MINPHSER 0

: NORMALIZ 0

ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS

: CPARM *all O

: SNVER 6

: ANTWT x*all O
: GAINERR *all O
: BADDISK xall O

6=print level, 1=good,
2 closure, 3 SNR
7=SNR cutoff (0=>5)
8=max. ant. # (no AN)
9 > 0 => pass failed soln
10 < 99 cal output weights
Phase-amplitude Parameters:
Flag on closure error?
Soln type,’ ’,’L1’,°GCON’,
’R’>, ’L1R’, ’GCOR’
Soln. mode: ’A&P’,’P’,’P!'A’,
’GCON”,
Gain constraint factor.
Amplitude closure error
regarded as excessive in %
Phase closure error regarded
as excessive in degrees
>0 => normalize gain:
1 globally, 2 by subarray,
3 by subarray, IF
4 by subarray, IF,pol
Phase-amp. parameters
1 = Min el for gain
normalization (deg)
2 > 0 normalize w median
else use mean
3 avg. amp. closure err
4 avg. ph. closure err
5 =1 vector average
channels, scalar avg
between times
>= 2 scalar average
6 limit clipping in robust
7 limit display of closure
errors
Output SN table, O=>new table
Ant. weights (0=>1.0)
Std. Dev. of antenna gains.
Disk no. not to use for
scratch files.

FATT B & BT SN T — T ABMER SN D, Zh Ol & IRIBOBEGE T £ 725,
ATPS 1: CLCAL Task to manage SN and CL calibration tables
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ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS

=

I T = T o T = S e S S S S O = T = T e = T o T o T = T o S e S e e o S S e S S T T = T = S =Sy SIS

INNAME
INCLASS
INSEQ
INDISK
SOURCES
SOUCODE

: CALSOUR

QUAL

: CALCODE
: TIMERANG

SUBARRAY

: ANTENNAS

SELBAND
SELFREQ

: FREQID

OPCODE

INTERPOL

: CUTOFF

SAMPTYPE

: BPARM

ICUT

: DOBLANK
: DOBTWEEN

SMOTYPE
SNVER
INVERS

: GAINVER
: GAINUSE
: REFANT

: BADDISK

?J0939-17"
’MSORT’

1

1
xall >’

xall >

*rest O
-1
-1

4

5

7
*all O

Input UV file name (name)
Input UV file name (class)
Input UV file name (seq. #)
Input UV file disk unit #
Source list to calibrate
Source "Cal codes"

Cal sources for calibration
Source qualifier -1=>all
’=>all
Time range to calibrate

Calibrator code °’

Subarray, 0=>all,
Antennas selected, 0=> all
7 8

Bandwidth to select (kHz)
Frequency to select (MHz)
Freq. ID to select.
Operation ’MERG’,’CALI’,
>CALP’; ? > => ’CALI’
Interpolation function,
choices are: ’2PT’,’SIMP’,
’AMBG’ , ’CUBE’ ,’SELF’, ’POLY’,
’SELN’; see HELP for details
Interpolation limit in

time (min); 0=> no limit.
Smoothing function
Smoothing parameters

Cutoff for functional forms
Blanked value interpolation
> 0 -> smooth all sources
together; else separate them
Data to smooth

Input SN table, 0=>all.
Upper SN table vers in a
range. 0=>SNVER

Input Cal table 0=>high
Output CAL table 0=>high+1
Reference antenna 0=>pick.
Disks to avoid for scratch

HEFIER LT CL T — T NV EEO LT — 221357217 CTh D,
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ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS
ATPS

1: SPLIT

[

I e = T T S = S S S S O = T e T e T = T o T o T = T = S S S S O e S O S = N = N = S Sy S Sy S Sy S S S G N T

: Adverbs

Values

Task to split multi-source uv data to single source

Comments

INNAME
INCLASS
INSEQ
INDISK
SOURCES

QUAL

: CALCODE
: TIMERANG

STOKES
SELBAND
SELFREQ

: FREQID
: BIF

: EIF

: BCHAN
: ECHAN

SUBARRAY

: DOCALIB

: GAINUSE
: DOPOL
: PDVER
: BLVER
: FLAGVER

>J0939-17°
’MSORT’

1

1
>J0939-17°
?J0939-17°
»J0939-17°
?J0939-17°
»J0939-17°
?J0939-17°
»J0939-17°
?J0939-17°
»J0939-17°
?J0939-17°
»J0939-17°
?J0939-17°
»J0939-17°
?J0939-17°
»J0939-17°
?J0939-17°

-1
’
*all O
>

-1

-1

?J0939-17°
?J0939-17"
?J0939-17°
?J0939-17"
?J0939-17°
?J0939-17"
?J0939-17°
?J0939-17"
?J0939-17°
?J0939-17"
?J0939-17"
?J0939-17"
?J0939-17"
?J0939-17"
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also works on
Input UV file
Input UV file
Input UV file
Input UV file
Source list

single files.
name (name)

(class)
(seq. #)

disk unit #

name

name

Source qualifier -1=>all
Calibrator code °’ ’=>all
Time range to copy

Stokes type to pass.
Bandwidth to select (kHz)
Frequency to select (MHz)
Freq. ID to select.

Lowest IF number 0=>all
Highest IF number 0=>all
Lowest channel number 0=>all
Highest channel number
Subarray, 0=>all

> 0 calibrate data & weights
> 99 do NOT calibrate weights
CL (or SN) table to apply

If >0 correct polarization.
PD table to apply (DOPOL>0)
BL table to apply.

Flag table version



ATPS
ATPS
ATPS
ATPS
ATPS

and increment numbers and IF
number to be used when
averaging in frequency.
(used if APARM(1) = 2, 3)

: BADDISK *all O Disks to avoid for scratch

ATPS 1: DOBAND 1 If >0 apply bandpass cal.
AIPS 1: Method used depends on value
ATIPS 1: of DOBAND (see HELP file).
ATIPS 1: BPVER 1 Bandpass table version
ATIPS 1: SMOOTH *all O Smoothing function. See
ATPS 1: HELP SMOOTH for details.
ATIPS 1: OUTCLASS ’SPLIT2’ Output UV file name (class)
AIPS 1: QOUTSEQ 0 Output UV file name (seq. #)
ATIPS 1: OUTDISK 1 Output UV file disk unit #.
AIPS 1: DOUVCOMP 1 1 (T) => compressed data
ATPS 1: APARM 2 xrest 0 Control information:
ATPS 1: 1 =1 =>avg. freq. in IF
AIPS 1: multi-channel out
ATPS 1: = 2 => avg. freq. in IF
AIPS 1: single channel out
ATIPS 1: = 3 => avg IF’s also
AIPS 1: 2 = Input avg. time (sec)
ATIPS 1: 3 > 0 => Drop subarrays
AIPS 1: 4 > 0 => calibrate weights
AIPS 1: 5 = 0 pass only xc data
ATIPS 1: = 1 pass xc and ac data
AIPS 1: = 2 pass only ac data
ATIPS 1: 6 > 0 add full source name
AIPS 1: to header
ATPS 1: NCHAV 1 Number of chan. to average.
AIPS 1: (used if APARM(1) = 1)
ATPS 1: <= 0 -> ALL
ATPS 1: CHINC 1 Channel incr. between output
AIPS 1: channels (used if APARM(1)=1)
ATPS 1: ICHANSEL  *all O Array of channel start, stop,

1:

1:

1:

1:

1

aparm D 1 FHILS/N M EXRHBITH D, FEITT 5 & J0939-17.SPLIT2.1 L\ H 7 7 A )L
PIBMES N TWD, fEdlE pecat TIT 9,

>getn 3 VERE U727 7 A IV Dt i~ Ix

FITTP : AIPSND 7 7 A L Z FITS 7 —4% & L TH T 5,
ATPS 1: FITTP: Task to write maps or uv data on a FITS-tape.
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ATIPS 1: Adverbs Values Comments

ATPS 1@ —— -
AIPS 1: DOALL -1 1 (T) do all, -1 (F) do 1st.
AIPS 1: INNAME 2J0939-17° Image name(name). Standard.
AIPS 1: INCLASS >SPLIT2’ Image name(class). Standard.
AIPS 1: INSEQ 1 Image name(seq. #).

AIPS 1: INDISK 1 Disk drive #. 0 => any
AIPS 1: INTYPE gV File type. Blank => any
AIPS 1: OUTTAPE 1 Tape drive #. 0 =>1

AIPS 1: DATAQUT ’HOME : J0939-17_CALIBRATED_20140205_YOSUKE2.FITS’

AIPS 1: Disk file name

AIPS 1: DOEOT 1 1 (T) go to end tape first.
AIPS 1: FORMAT 0 tape format: 0 => 3.

ATIPS 1: 1 for 16-bit integer

AIPS 1: 2 for 32-bit integer

AIPS 1: 3 for 32-bit IEEE

AIPS 1: floating point

ATIPS 1: 4 for 8-bit integer maps
AIPS 1: BLOCKING 10 tape blocking factor (<= 10)
ATPS 1: CATNO 0 0 Limit range of catalog number

Z 1T home(/users/yosuke) 7 4 L7 ~ U IC
Difmap TOA A —T» TIEEIZA-TL,

A.4 Difmap TOfiENFTEA A —

WIELTZ7 7 A R and, £ o<

oy

AIPS CHIIEALER L7 FITS 7 7 A /L% Difmap Z W\ T CLEAN &t BNV T X ¥ U T L—T 3

AT, B 7~ v THERR &2 1T - T <,
FRNZUTFTO XY AZBLTEL WV,

(c>z WPl =y DT ULNERI N

# Source global definitions
if [ -f /etc/bashrc ]; then
. /etc/bashrc
fi
# User specific aliases and functions

#path
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PATH=$PATH: /bin:/usr/bin:/usr/local/bin:/usr/local/lib:/heag01/Radio/VLBI/difmap
/uvf_difmap

#aliases
export PGPLOT_DIR=/heag01/Radio/VLBI/pgplot/
export LD_LIBRARY_PATH=/usr/local/lib/

Difmap Z ELE) ¥ 5, HFAMIC Xming B L TH Z &,
Difmap (¥/heag01/Radio/VLBI/difmap/uvf_difmap/IZdifmap & W I FEIT 77 A DD 5,

$ /heagO1/Radio/VLBI/difmap/uvf_difmap/difmap
TDifmap NLH LAY, a7 h 0> 0%, Difmap [FEET L L HERICR /7 7
A )V (difmap.log_##) Z1ER L T 15,

FTNET —F DFARIATA, FGiArIAIATIT observe T~ FE V5,

0>observe J0939-17_CALIBRATED_20140205_YOSUKE2.FITS

F1T73 % (Enter key) L — RSN T 7 A NVDIFRPETRIND,

! Reading UV FITS file: J0939-17_CALIBRATED_20140205_YOSUKE2.FITS

! AN table 1: 16474 integrations on 28 of 28 possible baselines.

! Apparent sampling: 0.522735 visibilities/baseline/integration-bin.
! Found source: J0939-17

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

! IF Channel Frequency Freq offset Number of (Overall IF

! origin at origin per channel channels bandwidth
D (Hz)
! 01 1 8.40837e+09 1.225e+07 1 1.225e+07
' 02 2 8.44037e+09 1.225e+07 1 1.225e+07

! Polarization(s): LL
! Read 313 lines of history.
! Reading 482246 visibilities.

WL, IF F 5 LR Z select 2~ NIZ L > THRET 5, A REIOBLIHITITAEIEMRBEL D 2
DBLNTE - 72D T,

0>select 11

! Selecting polarization: LL, channels: 1..2

! Reading IF 1 channels: 1..1

! Reading IF 2 channels: 2..2
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YT 2 RDICE vplot (RIE, (4H vs FFRE]) X° radplot (#RWME vs ZEf]EKED) =
~ . R%&ff 5, Graphics device/type (? to see list, default /NULL): & #2125 d
T, /xw &0, TDHERT 4 RUBELL ENY, Tay FRRRIND, n) TROT
YT FaFR, Ip) THIOT T F&FR, Ix] TFry baflk L Ta~vr IR D,

O>radplot
! Using default options string "ml"
! Move the cursor into the plot window and press ’H’ for help

0>vplot 8 (BT —EICFR T D MR OE)

! Using default options string "efbm3"

! For help move the cursor into the plot window and press ’H’.
! No baselines found in sub-arrays prior to sub-array 1.

! No baselines found in sub-arrays beyond sub-array 1.

! Applying 2 buffered edits.

wvaver ¥ RTEVE Y 7 1 2D T 5, 60 13D T HERIER (sec) THD, Z
DEFRITRWIT DRV, KRR EDOREN—E Lt 5 L5 kMU TICEETS S
Z & truldWEREEE T oA T a v TH D,

O>uvaver 60,tru

! Averaging into 60 second bins.

! Selecting polarization: LL, channels: 1..2

! Reading IF 1 channels: 1..1

! Reading IF 2 channels: 2..2

BozaiTolcdh &, vplot CEREVEV T 4 DT T yX L THITH T L, vplot DT Ry
MEE T, 777 LIEWT =2 %7 Vw0 35LT7T7 v 7 3N5, BERLEWEGEIZIED
I—EZ Uy 7T HER, FEDRETE 7T v 7 LIEWGHIFAN—AF =&ML T
Vw7425 (AXN—Z2F—% 3 L LT — RO Station editting & Baseline editting
IMANEDD)

dirty map (deconvolution &AVTWARWERE /) A< Hifiza LT, £TE7my
9 25 % mapsize (Z X > THRET %, 5180 1024 (3512 X 512 B 7 /L TERTH Z
EERL, 01131 EZ B0 H A X (2 V) 2T,

O>mapsize 1024,0.1

! Map grid = 1024x1024 pixels with 0.100x0.100 milli-arcsec cellsize.

RICEZEY T A ICHAZMT D, 5O 1013 (u, v) @O Y v FT10 B2 B/L#HFET
WAt D Z L EFRE L, -1 IIRHERAD-1 RITHPISE DL Z L 2HET 2.

O>uvweight 10,-1

! Uniform weighting binwidth: 10 (pixels).

! Gridding weights will be scaled by errors raised to the power -1.
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! Radial weighting is not currently selected.

¥y T FRSE D I I mapplot A v Y REfES, ST bean N2 5 & FWFEIO G E—
LPFTREND, 72T DL EIT clean (FXZAT O A TEET % (clean box) Z LA T
& %, mapplot CH/RIMNTZdirty map T2V v 7325 L MUANEBNAHTS 5, 2T
RIEFEN S D L BOND B A, Tx) TRTD EREETT D,

O>mapplot

! Inverting map and beam

! Estimated beam: bmin=2.408 mas, bmaj=11.44 mas, bpa=-31.56 degrees

! Estimated noise=3.4996 mJy/beam.

1

! Move the cursor into the plot window and press ’H’ for help

CLEAN #7179, cleanlddirty map Z RROES L L, ~ v 7 ORI |Z CLEAN component
ZEE, G E—AIZX % deconvolution 1T 9, 5IE 1000 1% clean D EITHIE A FEE

L. ZOHIO~ A T ATADES T clean LZWI L AFE L TS, 0.0011F~ v 7D

B RAELZ % LT CLEAN gain f5DfE (0.001) %, % ZIZ{& < CLEAN component D7 7 v 7

ABELT D EEBEL TV D,

0>clean -1000,0.001

! clean: niter=-1000 gain=0.001 cutoff=0

! Component: 050 - total flux cleaned = 0.00740876 Jy
! Component: 100 - total flux cleaned = 0.014456 Jy

! Component: 150 - total flux cleaned = 0.0211594 Jy
! Component: 200 - total flux cleaned = 0.0275357 Jy
! Component: 260 - total flux cleaned = 0.0336009 Jy
! Component: 300 - total flux cleaned = 0.0393704 Jy
! Component: 350 - total flux cleaned = 0.0448585 Jy
! Component: 400 - total flux cleaned = 0.0500789 Jy
! Component: 450 - total flux cleaned = 0.0550447 Jy
! Component: 500 - total flux cleaned = 0.0597684 Jy
! Component: 550 - total flux cleaned = 0.0642616 Jy
! Component: 600 - total flux cleaned = 0.0685358 Jy
! Component: 650 - total flux cleaned = 0.0726015 Jy
! Component: 700 - total flux cleaned = 0.0764689 Jy
! Component: 750 - total flux cleaned = 0.0801478 Jy
! Component: 800 - total flux cleaned = 0.0836472 Jy
! Component: 850 - total flux cleaned = 0.0869759 Jy
! Component: 900 - total flux cleaned = 0.0901423 Jy
! Component: 950 - total flux cleaned = 0.0931543 Jy
! Component: 1000 - total flux cleaned = 0.0960194 Jy

! Total flux subtracted in 1000 components = 0.0960194 Jy
! Clean residual min=-0.022973 max=0.055866 Jy/beam
! Clean residual mean=0.003936 rms=0.008886 Jy/beam

98



! Combined flux in latest and established models = 0.0960194 Jy

clean #4179 Z & |Zmapplot 5 & dirty map 2> LIEEN STV DR DOND, ZD &
X2 Tm) Z4TD& clean conponent DE NIV NERIND (FHDOIF X1 HET Lo
2O LIVRVY) . S HIT clean MRV RSN 25 TIT-> T (clean & 1072
JTTHIEIDO GBI E /DN D) o

0>clean

! clean: niter=-1000 gain=0.001 cutoff=0

! Component: 050 - total flux cleaned = 0.00272537 Jy
! Component: 100 - total flux cleaned = 0.00531782 Jy
! Component: 150 - total flux cleaned = 0.00778387 Jy
! Component: 200 - total flux cleaned = 0.0101297 Jy
! Component: 250 - total flux cleaned = 0.0123611 Jy
! Component: 300 - total flux cleaned = 0.0144837 Jy
! Component: 350 - total flux cleaned = 0.0165028 Jy
! Component: 400 - total flux cleaned = 0.0184235 Jy
! Component: 450 - +total flux cleaned = 0.0202505 Jy
! Component: 500 - total flux cleaned = 0.0219884 Jy
! Component: 5560 - total flux cleaned = 0.0236416 Jy
! Component: 600 - total flux cleaned = 0.0252141 Jy
! Component: 650 - total flux cleaned = 0.02671 Jy

! Component: 700 - total flux cleaned = 0.028133 Jy

! Component: 750 - total flux cleaned = 0.0294865 Jy
! Component: 800 - total flux cleaned = 0.0307741 Jy
! Component: 850 - total flux cleaned = 0.0319989 Jy
! Component: 900 - total flux cleaned = 0.033164 Jy

! Component: 950 - total flux cleaned = 0.0342722 Jy
! Component: 1000 - total flux cleaned = 0.0353264 Jy

! Total flux subtracted in 1000 components = 0.0353264 Jy

! Clean residual min=-0.010681 max=0.020556 Jy/beam

! Clean residual mean=0.001770 rms=0.004417 Jy/beam

! Combined flux in latest and established models = 0.131346 Jy

0>clean

! clean: niter=-1000 gain=0.001 cutoff=0

! Component: 050 - total flux cleaned = 0.00100281 Jy
! Component: 100 - total flux cleaned = 0.00195672 Jy
! Component: 1560 - total flux cleaned = 0.00286412 Jy
! Component: 200 - total flux cleaned = 0.00372728 Jy
! Component: 250 - total flux cleaned = 0.00454834 Jy
! Component: 300 - total flux cleaned = 0.00532938 Jy
! Component: 350 - total flux cleaned = 0.00607236 Jy
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! Component: 400 - total flux cleaned = 0.00677914 Jy
! Component: 450 - total flux cleaned = 0.00745149 Jy
! Component: 500 - total flux cleaned = 0.00809108 Jy
! Component: 550 - total flux cleaned = 0.00869951 Jy
! Component: 600 - total flux cleaned = 0.00927929 Jy
! Component: 650 - total flux cleaned = 0.00983452 Jy
! Component: 700 - total flux cleaned = 0.0103681 Jy
! Component: 750 - total flux cleaned = 0.0108823 Jy
! Component: 800 - total flux cleaned = 0.0113785 Jy
! Component: 850 - total flux cleaned = 0.0118579 Jy
! Component: 900 - total flux cleaned = 0.0123217 Jy
! Component: 950 - total flux cleaned = 0.0127707 Jy
! Component: 1000 - total flux cleaned = 0.0132056 Jy

! Total flux subtracted in 1000 components = 0.0132056 Jy

! Clean residual min=-0.010116 max=0.010773 Jy/beam

! Clean residual mean=0.000961 rms=0.003373 Jy/beam

! Combined flux in latest and established models = 0.144551 Jy

0>clean

! clean: niter=-1000 gain=0.001 cutoff=0

! Component: 050 - total flux cleaned = 0.000421618 Jy
! Component: 100 - total flux cleaned = 0.000830515 Jy
! Component: 150 - total flux cleaned = 0.00122727 Jy
! Component: 200 - total flux cleaned = 0.00161248 Jy
! Component: 260 - total flux cleaned = 0.0019865 Jy

! Component: 300 - total flux cleaned = 0.00234975 Jy
! Component: 350 - total flux cleaned = 0.00270273 Jy
! Component: 400 - total flux cleaned = 0.00304587 Jy
! Component: 450 - total flux cleaned = 0.00337954 Jy
! Component: 500 - total flux cleaned = 0.00370409 Jy
! Component: 550 - total flux cleaned = 0.00401989 Jy
! Component: 600 - total flux cleaned = 0.00432718 Jy
! Component: 650 - total flux cleaned = 0.00462626 Jy
! Component: 700 - total flux cleaned = 0.00491746 Jy
! Component: 750 - total flux cleaned = 0.005201 Jy

! Component: 800 - total flux cleaned = 0.00547714 Jy
! Component: 850 - total flux cleaned = 0.00574615 Jy
! Component: 900 - total flux cleaned = 0.00600844 Jy
! Component: 950 - total flux cleaned = 0.00626652 Jy
! Component: 1000 - total flux cleaned = 0.00652123 Jy

! Total flux subtracted in 1000 components = 0.00652123 Jy
! Clean residual min=-0.010238 max=0.009316 Jy/beam
! Clean residual mean=0.000563 rms=0.003127 Jy/beam

100



! Combined flux in latest and established models = 0.151073 Jy

0>clean

! clean: niter=-1000 gain=0.001 cutoff=0

! Component: 050 - total flux cleaned = 0.000251387 Jy
! Component: 100 - total flux cleaned = 0.000499507 Jy
! Component: 150 - total flux cleaned = 0.000744403 Jy
! Component: 200 - total flux cleaned = 0.000986115 Jy
! Component: 2560 - total flux cleaned = 0.00122469 Jy
! Component: 300 - total flux cleaned = 0.00146016 Jy

! Component: 350 - total flux cleaned = 0.00169257 Jy

! Component: 400 - total flux cleaned = 0.00192196 Jy

! Component: 450 - total flux cleaned = 0.00214836 Jy

! Component: 500 - total flux cleaned = 0.00237183 Jy

! Component: 550 - total flux cleaned = 0.0025924 Jy

! Component: 600 - total flux cleaned = 0.00281011 Jy

! Clean halted at first negative component

! Total flux subtracted in 643 components = 0.00299508 Jy

! Clean residual min=-0.010163 max=0.008747 Jy/beam

! Clean residual mean=0.000381 rms=0.003052 Jy/beam

! Combined flux in latest and established models = 0.154068 Jy

0>clean

! clean: niter=-1000 gain=0.001 cutoff=0

! Clean halted at first negative component

! Total flux subtracted in O components = 0 Jy

! Clean residual min=-0.010163 max=0.008747 Jy/beam

! Clean residual mean=0.000381 rms=0.003052 Jy/beam

! Combined flux in latest and established models = 0.154068 Jy

clean 258 I L7z 5 self calibration #17 9, self calibration !X, MIEET LN HE
ThAEDEY T 4 ZFREL, T AEVEY T 4 LB EY T 4 OEPENILD XD
IEENAR EIRIETRO D Z & THD, ETIIMAMORIIH L TITY (GI1%KAR L),
0>selfcal

! Performing phase self-cal

! Adding 51 model components to the UV plane model.

! The established model now contains 51 components and 0.154068 Jy

! Correcting IF 1.
! A total of 587 telescope corrections were flagged in sub-array 1.

! Correcting IF 2.
! A total of 598 telescope corrections were flagged in sub-array 1.
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! Fit before self-cal, rms=0.165804Jy sigma=1.859403
! Fit after self-cal, rms=0.152184Jy sigma=1.079619

selfcal #1795 &, dirty map Dk~ v 7 OREENE X TW\W5H, ZILTE HIZ clean 1T
VY, selfcal & clean Zfft ViR L T\ <,

0>clean

! Inverting map and beam

! Estimated beam: bmin=2.408 mas, bmaj=11.44 mas, bpa=-31.56 degrees

! Estimated noise=3.4996 mJy/beam.

! clean: niter=-1000 gain=0.001 cutoff=0

! Component: 050 - total flux cleaned = 0.000893218 Jy
! Component: 100 - total flux cleaned = 0.00174285 Jy
! Component: 1560 - total flux cleaned = 0.00255103 Jy
! Component: 200 - total flux cleaned = 0.00331977 Jy
! Component: 250 - total flux cleaned = 0.004051 Jy

! Component: 300 - total flux cleaned = 0.00474655 Jy
! Component: 350 - total flux cleaned = 0.00540816 Jy
! Component: 400 - total flux cleaned = 0.0060375 Jy
! Component: 450 - total flux cleaned = 0.00663612 Jy
! Component: 500 - total flux cleaned = 0.00720553 Jy
! Component: 5560 - total flux cleaned = 0.00774718 Jy
! Component: 600 - total flux cleaned = 0.00826242 Jy
! Component: 650 - total flux cleaned = 0.00875256 Jy
! Component: 700 - total flux cleaned = 0.00922424 Jy
! Component: 7560 - total flux cleaned = 0.00968502 Jy
! Component: 800 - total flux cleaned = 0.0101352 Jy
! Component: 850 - total flux cleaned = 0.010575 Jy

! Component: 900 - total flux cleaned = 0.0110046 Jy
! Component: 950 - total flux cleaned = 0.0114244 Jy
! Component: 1000 - total flux cleaned = 0.0118344 Jy

! Total flux subtracted in 1000 components = 0.0118344 Jy

! Clean residual min=-0.007742 max=0.008134 Jy/beam

! Clean residual mean=-0.000060 rms=0.002464 Jy/beam

! Combined flux in latest and established models = 0.165902 Jy

selfcal
! Performing phase self-cal
! Adding 3 model components to the UV plane model.

! The established model now contains 54 components and 0.165902 Jy

! Correcting IF 1.
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! Correcting IF 2.

! Fit before self-cal, rms=0.151195Jy sigma=1.028850
! Fit after self-cal, rms=0.151164Jy sigma=1.028186

0>clean

! Inverting map
! clean: niter=-1000 gain=0.001 cutoff=0
! Component: 050 - total flux cleaned

0.000415016 Jy
0.000820026 Jy

! Component: 100 - total flux cleaned
! Clean halted at first negative component

! Total flux subtracted in 125 components = 0.00101907 Jy

! Clean residual min=-0.007919 max=0.007932 Jy/beam

! Clean residual mean=-0.000122 rms=0.002459 Jy/beam

! Combined flux in latest and established models = 0.166921 Jy

0>selfcal

! Performing phase self-cal

! Adding 2 model components to the UV plane model.

! The established model now contains 56 components and 0.166921 Jy

! Correcting IF 1.
! Correcting IF 2.

! Fit before self-cal, rms=0.151129Jy sigma=1.028464
! Fit after self-cal, rms=0.151127Jy sigma=1.028438

0>clean

! Inverting map

! clean: niter=-1000 gain=0.001 cutoff=0

! Clean halted at first negative component

! Total flux subtracted in 16 components = 0.00012716 Jy

! Clean residual min=-0.007921 max=0.007931 Jy/beam

! Clean residual mean=-0.000129 rms=0.002458 Jy/beam

! Combined flux in latest and established models = 0.167048 Jy

WITWIEIZF51F 5 self calibration % gscale &9 2~ R TITH, T I TOIRIED
selfcal (IMEEFAMDH Z HOE ZMIET D, T b clean L DIKLAT I,

0>gscale

! Performing overall amplitude self-cal

! Adding 2 model components to the UV plane model.

! The established model now contains 56 components and 0.167048 Jy
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Correcting

IF 1.

! Amplitude normalization factor in sub-array 1: 1.01637

! Telescope amplitude corrections in sub-array 1:

!  MIZNAD20 0.96 IRIKI 0.96 0GASA20  1.00x* ISHIGAKI 0.90
! YAMAGU32 1.03 USUDA64  1.00% TSUKUB32 1.04 HITACHI 0.98
!

!

! Correcting IF 2.

! Amplitude normalization factor in sub-array 1: 1.01561

! Telescope amplitude corrections in sub-array 1:

!  MIZNAD20 0.99 IRIKI 0.96 0GASA20  1.00% ISHIGAKI 0.88
! YAMAGU32 1.03 USUDA64  1.00x TSUKUB32 1.04 HITACHI  0.98
!

!

! Fit before self-cal, rms=0.151124Jy sigma=1.028426

! Fit after self-cal, rms=0.138756Jy sigma=1.020309

0>clean

Inverting map and beam

Estimated beam: bmin=2.335 mas, bmaj=11.46 mas, bpa=-32.05 degrees
Estimated noise=3.48687 mJy/beam.

! clean: niter=-1000 gain=0.001 cutoff=0

! Component: 050 - total flux cleaned = 0.000380466 Jy
! Component: 100 - total flux cleaned = 0.000742366 Jy
! Component: 150 - total flux cleaned = 0.00108661 Jy
! Component: 200 - total flux cleaned = 0.00141405 Jy
! Component: 250 - total flux cleaned = 0.00172552 Jy
! Component: 300 - total flux cleaned = 0.00202179 Jy
! Component: 350 - total flux cleaned = 0.0023036 Jy

! Component: 400 - total flux cleaned = 0.00257167 Jy
! Component: 450 - total flux cleaned = 0.00282665 Jy
! Component: 500 - total flux cleaned = 0.0030697 Jy

! Component: 550 - total flux cleaned = 0.00330557 Jy
! Component: 600 - total flux cleaned = 0.00353546 Jy

Clean halted at first negative component

Total flux

Clean residual min=-0.005589 max=0.005815
Clean residual mean=0.000151 rms=0.001899
Combined flux in latest and established models =

subtracted in 627 components = 0.00365718 Jy
Jy/beam

Jy/beam

0.170706 Jy

gscale ([ X % selfcal ¥k o7z b, (AH L IRIE A [FIRFIC selfcal LTW<, 1 &FH & 2%
H O5IEUITZ N ZHIRIE & AAHIZ OV T selfcal #4179 Z L ZE L, 60 (3% ORI
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(sec) ZHHEL TV 5,

0>selfcal tru,tru,60

! Performing amp+phase self-cal over 60 minute time intervals

! Adding 4 model components to the UV plane model.

! The established model now contains 60 components and 0.170706 Jy

! Correcting IF 1.
! Correcting IF 2.

! Fit before self-cal, rms=0.138637Jy sigma=1.004792
! Fit after self-cal, rms=0.136369Jy sigma=0.937370

o LIk M7e~ v 7 (clean map) ZHiWVTIHRAF (F—& % HJ1) 7%, mapplot (Z5[%K
cln #/Nx % & clean map NERIND,

O0>mappl cln

! restore: Substituting estimate of restoring beam from last ’invert’.

! Restoring with beam: 2.335 x 11.4 at -32.04 degrees (North through East)

! Clean map min=-0.0042757 max=0.16332 Jy/beam

1

! Move the cursor into the plot window and press ’H’ for help

VDR T — A=V EEE LW A I napfunc & W) avwr REME S, BHIO51ET
linear R HZ EZFEEL (fZ logXsqrt 3H D). 2HFH DS EThR/MEE, 3% H
THRKREEZ L THWLTWD, 2,3FHDO5180L012T % & HET clean map D /M, &
KREZEALTIND,

0>mapfunc linear,0,0.17

! Mapplot transfer-function = log, Data range = data min -> data max.

F 72, mapplot DE[HT If] ZMLRBE~TRAEZENT LTI T —Ar— %224k
EHDZZENRTED (ZHFTNANARLTAHATLIEE W),

9 £< map NERTEZHHRIFT D,

0>save J0939-17_CALIBRATED_20140205_YOSUKE2.imageO1

! Writing UV FITS file: J0939-17_CALIBRATED_20140205_YOSUKE2.imageO1.uvf

! Writing 61 model components to file: J0939-17_CALIBRATED_20140205_YOSUKE2.imageO1.mo
! Writing UV FITS file: J0939-17_CALIBRATED_20140205_YOSUKE2.imageO1.uvf

! Writing 61 model components to file: J0939-17_CALIBRATED_20140205_YOSUKE2.imageO1.mo
! Inverting map and beam

! Estimated beam: bmin=2.335 mas, bmaj=11.4 mas, bpa=-32.04 degrees

! Estimated noise=3.43257 mJy/beam.

! restore: Substituting estimate of restoring beam from last ’invert’.

! Restoring with beam: 2.335 x 11.4 at -32.04 degrees (North through East)

! Clean map min=-0.0042731 max=0.16332 Jy/beam
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! Writing clean map to FITS file: J0939-17_CALIBRATED_20140205_YOSUKE2.imageO1l.fits
! Writing difmap environment to: J0939-17_CALIBRATED_20140205_YOSUKE2.imageO1l.par

RAFDRET L1265 quit TR T 5,

0>quit

! Quitting program

! Log file difmap.log_10 closed on Thu Feb 6 14:27:08 2014

RIFLTe7 7 A NV E R UM CHRAIATICIE get 2~ REHWD, (get =~ KTtk
AL 7 7 A /T fits DEST ZFTT27200)

0>get J0939-17_CALIBRATED_20140205_YOSUKE2.imageO1

Reading UV FITS file: J0939-17_CALIBRATED_20140205_YOSUKE2.imageO1.uvf

AN table 1: 276 integrations on 28 of 28 possible baselines.

Apparent sampling: 0.528468 visibilities/baseline/integration-bin.

Found source: J0939-17

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

IF Channel Frequency Freq offset Number of Overall IF

origin at origin per channel channels bandwidth
————————————————————————————————————————————————————————————— (Hz)
01 1 8.40837e+09 1.225e+07 1 1.225e+07
02 2 8.44037e+09 1.225e+07 1 1.225e+07

Polarization(s): LL
Read 317 lines of history.

Reading 8168 visibilities.

A total of 61 model components were read from file J0939-17_CALIBRATED_20140205_YOSUKE
Window file "J0939-17_CALIBRATED_20140205_YOSUKE2.imageOl.win" not available
Multi-model file "J0939-17_CALIBRATED_20140205_YOSUKE2.imageO1l.mtab" not available

HNRNTA=ZRET N EGAHAADIZIZea Y FEHW D,

0>0@ J0939-17_CALIBRATED_20140205_YOSUKE2.imageO1.mod
Syntax error in line:

0.0730724 0.360555 146.310

-~

Found constant: 0.073
Where a command or assignment expression was expected.

0>0@ J0939-17_CALIBRATED_20140205_YOSUKE2.imageO1l.par
Distances in the map plane now have units: milli-arcsec.
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Distances in the UV plane now have units: mega-wavelengths.

Use one model for all channel/polarization selections.

Reading UV FITS file: J0939-17_CALIBRATED_20140205_YOSUKE2.imageO1.uvf
AN table 1: 276 integrations on 28 of 28 possible baselines.

Apparent sampling: 0.528468 visibilities/baseline/integration-bin.
Found source: J0939-17

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

IF Channel Frequency Freq offset Number of Overall IF

origin at origin per channel channels bandwidth
————————————————————————————————————————————————————————————— (Hz)
01 1 8.40837e+09 1.225e+07 1 1.225e+07
02 2 8.44037e+09 1.225e+07 1 1.225e+07

Polarization(s): LL
Read 317 lines of history.

Reading 8168 visibilities.
A total of 61 model components were read from file J0939-17_CALIBRATED_20140205_YOSUKE
Window file "J0939-17_CALIBRATED_20140205_YOSUKE2.imageOl.win" not available
Multi-model file "J0939-17_CALIBRATED_20140205_YOSUKE2.imageO1l.mtab" not available
Map grid = 1024x1024 pixels with 0.100x0.100 milli-arcsec cellsize.
Selecting polarization: LL, channels: 1..2
Reading IF 1 channels: 1..1
Reading IF 2 channels: 2..2
No UV-taper is currently set.
The full UV range of the data is currently selected for gridding.
Uniform weighting binwidth: 10 (pixels).
Gridding weights will be scaled by errors raised to the power -1.
Radial weighting is not currently selected.
No selfcal UV-taper is currently set.
Selfcal amplitude corrections will not be limited.
Selfcal phase corrections will not be limited.
The mapplot display area will be limited to:
Relative RA: (The whole available range)
Relative DEC: (The whole available range)
Mapplot clean beam ellipse center: 0,0. Size range: 0.01 -> 0.3.
Give polarization vectors lengths of 0 milli-arcsec/Jy.
Draw vectors where unpolarized flux > 0 Jy and polarized flux > 0 Jy.
Draw polarization vectors in every X pixel and in every Y pixel.
Mapplot colormap: grey, contrast: 3.99198 brightness: 0.371356.
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Mapplot transfer-function = linear, Data range = data min -> data max.

- In phase-only self-cal, good data on baselines that are not in closed
arrays of at least 3 telescopes will be flagged.

- In amplitude self-cal, good data on baselines that are not in closed
arrays of at least 4 telescopes will be flagged.

Delimiting interscan gap changed to 3600 seconds in all sub-arrays.

0>@ J0939-17_CALIBRATED_20140205_YOSUKEZ2.imageO1.uvf
lexgets: Input line too long for input buffer

BY
O>mapplot clean
EFTHUXFI U clean map #HR/RTE 5,
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