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1 Introduction.

This document describes how to calibrate by means of the NEWSTAR software pack
age a single 12 hour 21cm line observation using the calibrators observed before and
after the actual 12 hour measurement. In this case the observations were done with
128 channels.

This document was written during a period in which the NEWSTAR package is
constantly updated and improved. For this reason the program keywords and output
might sometimes deviate from the release that you are using. Especially the parts
about interactive fiagging of the raw UV data which is at this moment quite primitive.

2 Calibration of the data.

2.1 Reading the data from tape into a .SCN file.

We will start with reading the data of both calibrators and the actual 12 hour mea
surement from a DAT tape into a single .SCN file.

/dzl/users/verheyen/U671310W&RFDATA) exe nacan

OPTIOJ (L0AD,DUNP,FROK_OLD,TO_OLO,COPY,REGROUP,UVFITS,PFITS,

CVI,JVs,WERR,AERR,QUIT) = QUIT:
INPUT..UHIT (0,1,2,3,4,5,6,7,8,9.D) (input ‘tape’ imit)

Volume V93001 nounted om wijt S

flTEGRATIOI.TIHE (integration time (sec)) = 120: 120

OUTPUT_SCE_JOOE (outpot ‘node’ nene) ““: U6713
Creating node U6713

Specify parameters for job 1:

IJPUT_LABELS (input tape labels) s •:

POIJTIIG_SETS (mosaick field nr(s)) = •:

CEAJEELS (frequ channel mr(s)) = •:
POLARISATIOJ (flX,XY,Y,I,YI) (polarisation(s)) = fl1:

FAtOFFSET (start—offset in sec) = 0:

Specify parameters for job 2:

IJPuT_LABELS (input tape labels) =

PUIITIIG_SETS (mosaick field nr(s)) = t:

CHAJIELS (frequ channel mr(s)) = t:

POLARISATIOJ (XYIIY,Y,I,YI) (polarisation(s)) IV:

FAR_OFFSET (start—offset i sec) = 0:

Specify parameters for job 3:

IJPUT_LABELS (input tape labels) = “:

POIJTING_SETS (mosaick field mr(s)) = t:

CRARJELS (frequ channel nr(s)) = •: (3]
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POURISLTIUJ (In,IT,Y,x.Yx) (polariaation(s)) = XV:

81E_OFFSET (start—offoet in sec) = 0:

Specify parametere for job 4:

flPUT_UEELS (input tape labels) = ““: CR >j
Job 1: Group 0

File deacription of node 116713:

Created: 30—Jul—1993 14:17 flevisiou(0): 303U”1993 14:17
File contains 384 datasectors in 3 groups and has version 1

File layout:

Label
011

Oh.
Ch.
Cli.
Oh.

1: Sub-group 0,0
1: 0.0.0
0: 0.0.0.0
1: 0.0.0.1
2: 0.0.0.2
3: 0.0.0.3

Oh. 124: 0.0.0.124
Oh. 125: 0.0.0.125
Oh. 126: 0.0.0.126
Oh. 127: 0.0.0.127

Job 2: Group 1
Label 2:

011 1:
Oh. 0:
Oh. 1:
Oh. 2:
Oh. 3:

0Sub-group 1
1.0.0
1.0.0-0
1.0.0,1
1.0.0.2
1.0.0.3

fle 84.68128 Dec
F 1416.11011 8e
F 1417.34058 fle
F 1417.32104 fle
F 1417.30151 8e

F 1414.93823 8e
F 1414.91870 8s
F 1414.89917 8e
F= 1414.87964 8e

Rie 175.44167 Oec
F 1416.11011 5e
F 1417.34058 8=
F 1417.32104 8e
F 1417.30151 Ee

Fe 1414.93823 8=
Fe 1414.91870 8=
F= 1414.89917 Ee
F 1414.87964 8e

RA 212,38933 Oec
F= 1416.11011 5e
F 1417.34058 8=
F 1417.32104 5e
Fe 1417.30151 8=

F 1414.93823 8=
F 1414.91870 5e
F= 1414.89917 8e
F 1414.87964 Ee

49.82856
2.32500

.03906

.03906

.03906

.03906

.03906
03906

.03906

49.11306
2.32600

.03906
03906

.03906

03906
.03906
.03906
.03906

52 . 43700
2.32500

03906
.03906
.03906

.03906
03906
03906

.03906

Oh, 124: 1.0.0.124
Oh. 125: 1.0.0.125
Oh. 126: 1.0.0.126
Oh. 127: 1.0.0.127

Job 3: Group 2
Label

011
Oh.
Oh.
Oh,
Oh.

3: Sub-group 2.0
1: 2.0.0
0: 2.0.0.0
1: 2.0.0.1
2: 2.0.0.2
3: 2.0.0.3

Oh. 124: 2.0.0.124
Oh. 125: 2.0.0.125
Oh. 126: 2.0.0.126
Oh. 127: 2.0.0.127
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The final .SCN file contains the observations in chronological order. Groups 0 and 2
contain the calibrators while group 1 contains the actual 12 hour measurement.

2.2 A first correction and inspection of the UV data from
the calibrators.

We will start with a first preliminary adjustment of the observed visibilities of the
calibrators to the predicted visibilities using accurate and well established models for
the calibrators. Adjusting the visibilities is aclueved using the selfcal method which,
by means of a fitting procedure. provides corrections for the gains and phases in such a
way that the observed but corrected visibilities match the predicted ones. The models
that are being used contain the accurate positions and fiuxes of the sources in the
field.

In our first attempt to find these corrections we will use all the data from a calibra
tor source including possible correlator spikes (CS’s) and electromagnetic interference
(EMI). These bad data however. might influence the solutions for the gain and phase
corrections as found by the fitting procedure. 1f so, these bad data must be removed
by flagging them in the .SCN file. Having done so, we can get better solutions for the
gain and phase corrections by applying the selfcal method again on the cleaned data.

To be able to identify bad data we will inspect the so called Interferometer VS

Hour Angle (IFRHA) maps. Since EMI and CS may be frequency and polarisation
dependent we will make those maps for each channel and each polarisation. To get a
better contrast we have to subtract the strong continuum sources using a model (i.e.
positions and fluxes) of the sources in the field.

First we have to copy the models for the two calibrators into the current directory.

/dzl/users/verheyen/06713/DVARFDATL) ep ../../CAL. M0DELS/3C14L 2ICM.MDL

/dzl/usera/verheyen/U6713/DWÂRFOÂTA> cp ../../CAL_ NIODELS/3C295_ 2lCt.I.MDL
.

/dzl/users/verheyen/06713/DWÂRFDATÂ)
total 159856
—rvxr—xr—x 1 ,erheyen kaptoyn
—rvxr—xr—x 1 verheyen kapteyn
—r 1 verheyn kaptoyn
lrnr-xr-x 1 verheyn kapteyn
—rwxr——r 1 verhoy.an kapteyn

Now we will apply the selfcal method on the calibrator data which might contain bad
data samples. Although we don’t know 1f and where bad data samples are present,
we will a priori discard interferometer 9A because it almost always suffers from EMI
from the sun.

0.0 containa t fields, 128 chaimels and 1 sectors for 3C147
1.0 contains 1 fields, 128 channela and 1 sectors for UGC6713
2.0 contains 1 fields, 128 channels and 1 sectors for 3C295

1136 3,il 30 14:31 3C147_21CN.MPL
800 Jul 30 14:31 3C295_21CM.NDL

27661 Jul 30 14:28 1SC9307301416011.L00
20 Jul 30 14:28 ESCÂN.LOG —> 15C930730141601A.LOG

81761360 Jul 30 14:28 U6713,SCN

0



In this example ‘ve will only show the result for the first calibrator, i.e. 3C147.
The procedure is analogous for the other calibrator except of course that we must read
an other model.

)dzl/usera)verheyenJU67l3/DVLRFDLfl> j_cxe_ncalib

OPTIOI (REWJDUCY,pouR,SET,saaV,QUIT) = Wilt: j redundancyl
SCE_JODE (input/output ‘node’ name) “: [yiaJ
LOOPS (niter,Setixacr = “ 128,...1

SCE_SETS (Set(s) to do: g.o.f.c.s ) = “: 0.0.0.01
POLIKISITIOI (IYI,IY,Y,I,YI) (polarisation(s)) = 1fl: []HoDa..OPfloE (RUD ,WKflE ,CLEAR,ZERO .580V .LIST,RSUOV,RLIST,

T0T,kDDCÂLIfi,EDIT,FEDIT,HERGE,SoEt,Fs0RT,Da,
DICLOV,DGLOV,DÂREA,QUIT) = WilT: []

IHPUT_MDL_HODE (istput ‘node’ name) ““: [jçl47.. 21CM]
MODEL_OPTIO! (READ,VRITE,CLEÂR,ZERO,5li0W,LIST,R5E0W,RLIST,

TOT,LDD,CÂLIB EDIT,FEDIT,MERGE,S0RT,PS0Rt,DEL,
DICLOV,DCLOV,DAREA,QUIT) WilT:

10 Sources in list

NODELACTION (NERGE,ADD ,JEV,Tfl(POflKY ,IJCREMENT,BÂND ,H0BÂND,
TIME_HOTIME,IEPOL,HDINPOL) = MEaCE,BÂND,TIME,NOIRPOL:
[ïporary

MVEIGHT_TYPE (STEP GAUSSIAN ,TRIAIGLE,ISTEP ,IGkUSShiE ,ITRILIGLE)
• STEP:

MWEIGET_DLTL (centre, halfvidth in a) = 0•100000: [poooooj
ILIGE_OPTIOJ (SELFCAL,ALIGI) (type) SELFCLL: 1
Selfcalibration selected

fit_KIEGE (DEG) (fik lange) = •:

RA_IJTEGRATIOJ (Integration time sec) = •: Hfl1 cross inteflerometers pre—selected
SELECT_IFRS (Select/ds—select ifrs) =

““: .1Tt_mrn,.9a1

0123456769A8C0
0
t 4....

2
3
4 +++*

S
6
7 ———+,++

8 ——4+4+

9 --‘4.—

k
S
C
D -

SM.ECT,.IFRS (select/de—select ifra) “: < CH>
SHULLEVEL (Level of type, print output) 1,2:

QDEflILS (more details?) NO: EJ
Sector: 0.0.0.0

1 average amplitude 5254.841 (15.569)
T average amplitude 5429.507 (98.566)

1 overall noise (gain. phase in VU.): 10.6 7.7
Y overall noise (gai., phase in VU,): 10.2 9.0
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Sector: 0.0.01

1 average amplitudem 4392.560 (57.049)
T average amplitude 4680.672 (113.309)

1 overall noise (gain, phase in vul: 84,6 82.4
T overall noise (gain, phase in vul: 94.6 110.3

Sector: 0.0.0.2

Sector: 0.0.0,126

1 average amplitude 137.895 (4.856)
T average amplitude 143,808 (6,334)

1 overall noise (gain, phaae in VU.): 932.3 844.6
T overall noise (gain, flase in Vul: 820.5 826.4

Sector: 0.0.0.127
—12.76T Complex solution too slog

T average aplitude 95.073 (4.199)
T average amplitude 99.194 (6.256)

T overall noise (gain, phase in vul: 1335.0 1347.4
T overall noise (gain, phase in VUl: 1346.6 1398.3

The gain and phase corrections found for each telescope as well as the residuals from
the fit for each interferometer can he plotted. This can be done for each channel but
we will do so only for channel 61. The results for the telescope corrections are shown
in figure 1 and the residuals for each interferometer are shown in figure 2.

/dzl/usera/verheyenlU67l3/DWARFDATA> cxe nplot

0PflON (HAP,DATA,HODEL,TELESCDPE,RESIDUAL,QUIT) QUIT: te1escope
PLOflER (QMS,QHSP,REGIS,FREGIS,EPS,EPP,PSL,PSP, EAL,EAP,

PAL,PAP,BITI ,BIT2,81T3,I11,USEI ,USE2) (plotter
to un) = PSP:

IER_NODE (IORIIAL,SPECTML,SORT) = 108111: j nonnaij
SCI_NODE (input/output ‘node’ name) =

. U6713

LOOPS (niter,Setincr ... .) “ 1< eR

SCtSETS (Set(s) to do: g.o.t.c.s ) “:

SA_RAIGE (DEG) (lik range) •: H
POLARISATIOI (IYI,IY,Y.X,YI) (polarisation(s)) = IT:

TELESCOPES (Telescope(s) to select) =

DATA_TYPES (ANPLInJDE ,PHASE ,COSIIE .511E) data types to
plot) = AMPLITUDE,PKASE: amplitudcpIrnseI

SC11E_AMPL (plot scale VU/em Dr X/em) 4:

SCALE_PUASE (plot scale in V.U,/mm or deg./em) 2:

HA_SCALE (lik plot scale degree/ce) = 16:

OPTIOT (NAP,oÂn,NDDEL,TELESC0PE,RESIDULL.quIT) = QUIT: residualj



PLDflER (qHS,QNSP,REGZS,FREGIS,EPS,EPP,PSL,PSP, EAL,EAP,
pa,PÂP,BIT:. ,B1T2 ,B1T3,I11 ,USEI ,1i5E2) (plotter

to nee) = Xli:

IFRJODE (IORflL,SPECTUL,SOKT) IûRflL: 1 norma1
SCI_NODS (input/output ‘node’ name) U6713: 1 U6713

LDOPS (niter,Setincr • 1< CR>I

________

SCI_SETS (Set(s) to do: g.o.f.c.s ) “0.0.064’: 10.00641
Et_UIGE (050) (EL rang.) •:
PDLÂRISATIOJ (XYX,XY,Y,I,YX) (polariaation(s)) = XY:
waDa_opnor (REÂD,WRITE ,cLEÂR,ZERD ,SROW,UST ,RSROW,RLIST,

T0T,LDD,CÂLl8,EDIT,FEDIT,ERGE,SORT,FSURT,DEL,
DICLDW,DcLOW,DÂREA,QUIT) — QUIT:

INPUT_HDLJDDE (input ‘node’ name) ‘“ 3C147_ 21CM
HODEL_OPTION (RflD ,WRITE ,CLEÂR,ZERD ,Sll0V,LIST ,RSEDW ,RLIST,

TDT,ADD,CLLIS,EDIT,FEDH,HSRGE,SDRT.FSDRT,DEL,
DICLDW,DGLOW,DAREA,QUIT) QUI?:

10 sources Ln list

MODEL.ÂaInJ (MERGE ,Â0D,IEV,TWDRÂRY , IJCREIENT,SUD,NOBAND
TIHE,ROTIME,INPDL,NOINPOL) HERGE,BÂID,TIME,NDIJPDL:

temporaty
All fixed/novable interferometers pre—selected

SELECTJFRS (Select/de—select ifra) =
“, 1

0123456789ABCD
0
1 —,
2
3
4
5
6
7
S
9
1
B
c
0 —

SELECT_IFRS (Select/de—select ure) “: [CR >
DATtTYPES (&HPLITUDE,PEASE,COSINE,SINE) (Jita types to

plot) = AMPLITUDE,PHASE: 1 ampIitude,phase

SCLLE_AMPL (plot scala W.U./n or Zin) = 201.4199:
SCALE..PHÂSE (plot scae ii W.U./n or deg./n) = 194.2984:

El_SCALE (EL plot scale degree/ca) 15:

OPTION (MLP,DLTL,HODEL,TELESCDPE,RESIDULL,QUIT) QUIT:

From figure 1 we see that the YY polarisation of telescope 7 suffers from strong gain
variations. We may ask ourselves whether these variations are caused by the telescope
and thus iniluence all 1 baselines 7A, 7H, 7C and 7D, or whether it originates in the
correlator and occurs in only 1 baseline associated with telescope 7.

In the first case, the gain corrections for telescope 7 can not be irnproved since
they are intrinsically connected to the telescope. In that case we must cope with 4
noisy baselines. In the second case we can improve the gain corrections for telescope

S



20Atç-1993 1fl’ MAP tX(A.A.O)ntcbnsQ DOM
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• 0 741410 0 0 t

:: ‘,j ii’
20•Atç-l993 13:55 PfUS€(A.A.O c,.da’sGÔ/0 0

1.13 44141 lj13.O
4.4.4.44.4 — 09.0.44.0 fl4 1.X1fl P.Fel—t — —

— - fl —

4 0 t 0

::: fi
Figure 1: Telescope corrections for the gains and phases for XX and YY derived with
the SELFCAL method using a model of the field. Note that the bad behaviour of
telescope 7 at the YY polarisation infinences the solutions for the other telscopes.
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7 by applying the selfcal method again while ignoring the corrupted baseline.
Figure 2 heips us to decide with which case we are dealing. Inspection of the

residuals of the fit for the baselines 7A, 7B, 7C and 7D shows that all four baselines
have nearly equal residuals with average values very close to zero. This implies that
the variations originate at the telescope and not in the correlator. Although telescope
7 is quite noisy or ‘hot’, we still can determine an average gain correction. However,
we might discard the two strong peaks at the end of the observation because they
iniluences the solutions for the other telescopes. In the next section we will show how
to delete telescope 7 from the last part of the observation.

The effect of a correlator based error is illustrated in figure 3 in which the XX
amplitude corrections and residuals are shown for another observation of the same
calibrator. In this case the derived telescope corrections don’t look suspicious but
inspection of the residuals after subtraction of the model shows that baseline 7A is
clearly offset from zero. In that case a better telescope correction might be derived
by ommitting interferometer 7A and applying selfcal again.

Plotting the corrections and residuals however is not very efficient if we want to trace
frequency dependent malfunctions. Therefor, we will make IFRHA maps while sub
tracting the model. We eau display those maps of the residuals in a movie loop.

/dzl/users/verheyen/UGflS/DWLRFDATÂ> cxe nmajïj

OPTIDI (MKE.suDV,PIDrLE,WI6FITS.U32FIT5,WRLFI?s,FROW.OLD,
T0_OLD,CVl,IV5.QUI?) — QUI?: n,ake)

LDOfl (niter,Setincr ....) = ‘‘: 128,...1

Input data:

SCtIDDE (input/output ‘node’ name) ““:1 U67131
SCI_SETS (Set(s) to do: g.o.t.c.s ) = “‘: 10.0.0,01
RA_UIGE (DEG) (5* range) •:
tu fixed/movable interferometers pre—selected

SaEcr_IFRS (Select/de—select ifrs) = “: -ff,-mm

0123456789*BCD
o
1
2
3
4
&
6
7
8
9
t
S
0
D -

Sa.Ea_IFas (Select/de—select ure) ““: < CR>I
SCI_JODE (input/output ‘node’ name) = “‘: Cl? >

USER..CD!WEHT (map coansent) = ““: 1
Hap proporties:

________

UV_000RDIE*TES (UV,8ÂSH*.IFRfl) (coordinate type) = UV: IFRHA

11



20kjg 119317fl AiSRflU(R.A.O)naar.OOtO

tt. —

0 t 0 t 0 S C 0

EE
O44 ‘19317:22 AMftflU (R.A-O) re.ajt ODÇO

tt0 —

051,0.r101c401cl.. c100c.00cl0.t001t.00tIII 1 11111 1 III II II III 1 1 III

III 111111 11111111 II 11111 1111111111
lIP £IHHFIRHflH III! I!IHI?!1Zfl

Figure 3: Tilustration of the effect of a correlator based error on the resuits of a selfcal
application.
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ULRESOLUnOS (DEG) (Uh bis ujdth) 0.50137 DEG: 0.5

IFLRESOLUTIOI (interf.ro.eter eeparation) 1: 1

FT_SIZE (FF7 size) 211,361: 211,361

OUF_SIZE (Output size) • 211,361: 211,361

QMAPS (Rare aap details?) • NO: no

Data maaipulations:
QDAflS (More data bandling details?) NO:
SUBTRÂCT (Source subtraction?) = NO:
MODEL_OPTIOJ (READ,VRflE ,CLEAR,ZERO ,SU0W,LIST,RSUOW,RLIST,

TOT,ADD,CLLIB ,EDIT,FEDfl,MERGE,SORT,FSORT,DEL,
DNcLDW,DQ.OW,DLRU,QUIT) = QUI?:

IIPUT_NDL_NODE (isput ‘node’ name) = “ 21CM
MODEL_OPTION (EnD ,WRITE ,CLEAR,ZflO ,SHDW,UST, RSBOW,RLIST,

TOT,LDD,CLLIB,EDIT,FEDIT,MERGE,SDRT,FSORT.DEL.
DNcLDW,DGLO’i,DAREA,QUIT) QUI?:

10 sourceg in list

MODEL_ACTION (MERGE,ADD .1EV ,TEIIPORARY ,INCREMENT, BAND ,ROBAND,
TIME,NOTINE.IIPOL,NOIIPOL) = RERGE,BAJD,TIME,ÎOIIPOL:

temporary

Output files:
NAP_POLAR (II ,IY,YI,YY,I ,Q,U,V,L,III,XYI,flI,YYI,II,QI,UI.

VI,LI) (polariaation info) = II: IxxyyI
MAP_CODE» (BI9SO_J2000,APPAREHT ,REFERENCE,AREFERENCE)_(type

of map coord.) = B1950_32000: [1950_J2000I
OUTPUT (MAP ,AP ,COVER,REAL,IMAG ,AMPL ,PUASE) (Output types)

AMPL,PEASE: Hmpi

___________

OUTPUT_VNP..NODE (output ‘node’ name) = “: 3C1171F1
Creating node 3CI4ZIFRNA

Sorting at 17:43:15 (Wall: 00:00:00.00 CPU: 00:00:00.00 1/0: 0 PIF:
0)

Scan node U6713 started at 17:43:15
Sector 0.0.0.0 started at 17:43:15

End at 17:48:13 (Wall: 00:04:58.69 CPU: 00:03:14.00 1/0: 0 P/F:0)

Now we can visuafly inspect the UV data. Since the calibrator was observed for only
a small hout angle range, we can select this range by AREA=. This will improve the
resolution while diplaying the maps.

/dzl/users/,erheyen/U6713/DWLRFDATA> exe ngids

OPTION (LOAD,GcLflR,POINTS,FLAG,UFLLG,UILOID,WUTE,CILAR,
QUIT) LOAD:

INPUT_VNP_IODE (input ‘node’ name) “: j 3CI4TIFRHA

WMP_SETS (Set(s) to d: g.f.c.p.t.m) ““: 10.0.0-127.0.51
AREA (l,m,dl,dm) m 0,,364,106: H15,040J061
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Area(s) selected:
Total : 1 -IS, t 0, dit 40, dat 106

KAPSOHPRESS (factor) = 1: W
HAP..RANGE (miniw,m,maximum data value) = 0.1340293,8360.636:

L1001000I
Set 0.0.0.0.5.0 will bi loaded
Set 0.0.1.0.5.0 will bi loaded
Set 0.0.2.0.5.0 will be loaded
Set 0.0.3.0.5.0 will bi loaded
Set 0.0.4.0.5.0 will be loaded

Set 0.0.124.0.5.0 will bi loaded
Set 0.0.125.0.5.0 will bi loaded
Set 0.0.126.0.5.0 will be loaded
Set 0.0.127.0.5.0 will be loaded

UnION (LUAD,UCLEAR,POIflS ,FLAG ,UflAO ,URLOAD,WRITE,CLEAR,
gun) = QUIT:

In the same way we can inspect the YY polarisation in this .WMP file (g.f.c.p.t.m=O.O.O
127.1.5). It turns out that there are no CS’s or EMI present in this observation of
3C147. An error free IFRHA map of 3C147 is shown in figure 4.

Inspection of the second calibrator 3C295 shows that a correlator spike occurred
in one scan on baseline 2C at the XX polarisation (see figure 4h). However, for this
interferometer we can use the rest of the data to compute the correction. Therefore
we don’t want to flag this interferometer entirely.

2.3 Flagging the bad UV data of the calibrators.
First we will show how to identify and flag the correlator spike in the observation of
3C295. Then we will flag telescope 7 in the observation of 3C147. The identification
can be done by loading a map in which the spike is very obvious (channel 8) into
NGIDS (OPTION=LOAD). Then we will zoom in on the spike using the GIDS menu.
Next we will identify the interferometer and scan (OPTION=FLAG) using the cursor.
Finally we write the position into an ascii file (OPTION=WRITE) which might be
edited if necessary.

/dzlfusersfwerheyon/U6713/DWARFDATA> [xe :,g]

0PTIOJ (LaAD ,GCLEAR,PDI$TS ,FLAG ,UFLAG ,URLOAD,WRITE,CLEAR,
QUIT) = LDAD:

IIPUT_UNP.JODE (input ‘node’ naae) = 3C29SIFRHA

WMP..SETS (Set(s) to do: g.f.c.p.t.a) = ““: 10.0.8.0.51
AREA (l,n,dl,da) 0,0,364,106: 122.0.401061

Area(s) selected:
Total 1= 122, m 0, dl 40, dm= 106

KAP_COMPRESS (factor) = t: W
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KAP_RIJGE Cainimum,maximua data value) = 1.161745,520.2054:

[-10010001
Set 0.0.8.0.6.0 will be loaded

OPTISI (LaAD ,GCLEAR,PaIJTs . FLAG ,UFLAG ,UILOAD,VRITE,CLEAR,
(WIT) = ijUIT:

127, —16: 620.21 VU at (2C, 63.5)
OPTIOJ (LOID ,GCLEAR,PGIETS JLAG .UFUG ,ImLaAD,VRITE ,CLEAR,

(WIT) = (WIT: Iwritel

______________

OUTPUT_FILE (output t ilename) = “FLAG.LDG: 3C295XX.FLAG
1 entries in file 3C29511.FLAG

UPTIQI (LaAD ,GCLEAR,POIJTS, FLAG ,UTLAG,UJLOAD,VRITE,CLEIR,
(WIT) = (WIT: []

The ascii file looks like

!+ Flaggisg file 3C29511.FLAG
¶ Created by VERBETEn on 930809 at 18:32:09 at zenstra

Flags:
KAN : 80 CLIP: 40 1015: 20 ADD : 10
SHAD: 06 U3 : 04 U2 t 02 01 t 01

Types:
00: Interprete Ifr fiold as inteflerometor
01: Interprete Ifr held as baselines in m

Data folloving an are seen as coents
Remaining fields have format:

all values
value: single value
vallval2: value range (iuclusive)

!Fleg Type Channel Hour—angle Itr Pol
60 00 e 63.45 2C

We see that al] channels and all polarisations can be fiagged for the specified hour
angle and interferometer. However, since the spike only occurs in the XX polarisation
and not in the YY polarisation we might edit this ascii file and replace ‘‘ by ‘XX’
for the Pol(arisation). This might allow us in the future to replace the flagged XX
data point by the fl’ value assuming that the radiation in unpolarized. This is not
worthwhile for a single spike or a single interferometer but if there is a lot of data
missing for one polarisation, this procedure may help us to recover the UV coverage
and improve the antenna pattern. The trade-off is an increase of the noise by a factor
v• In this case we will not replace the missing polarisation data.

Finally after editing the file and replacing ‘‘ by ‘XX’ ‘ve can use this ascii file to
actually flag this point. (At the time this document was prepared, August 12 1993,
the program NFLAG can not interprete 20 as the specified interferometer and 20
should be replaced by 02 in the ascii file!)

/dzl/nsers/vsrheyen/U6713/DWARFDATA> cxc nilag

OPTIOI (SHOV,FLAG,QUIT) = (WIT: []
FLA6_OPTIOJ (FLAG,CLEAR,LOAD,UNLDAD,WRITE,READ,QUIT) = FLAG:

lEUT_FILE (input filename) “FLAG.LOG’: 3C295XX.FLAG
1 entrios in list
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FUG_OPTIOI (FL10 ,CLEIR ,LOID,UHLOAD ,WRIfl,REID ,quIT) FL10:

UPUT_SCI_JODE (input ‘node’ na..)
• (367131

SCI_SETS (Set(s) to do: g.o.f.c.s ) • ‘‘: [ib0.0_1271
P01311511101 (Ifl,IY,Y,X,YX) (polariaation(s)) = XYI:
fl1 auto/cross interferoneters pre—selected

SFLECLIFRS (Select/de—select ifra) “: [immI
01234567891500

1
2 — +44+

3 +

4
S
6
7
6
9
&
S
c

SaECT_IFRS (Select/de-select ifrs) ‘; j< CE>
KI_UIGE (DEG) (al ruige) •:

FUG_MODE (FUG ,UJFUG ,CORI,IOCORR,SHOW,IOSHOV,FHE&D,FDITA,
JOFOkCE,UFLAG,COJT,JE1T,JODEQUfl) = alG: showi

FLAG_MODE (FL10 ,UJFUG ,CORR,JOCORI ,SHOW1IÛSHOW,FHEID,FDATA,
JOFORCE,UFL&G,C0Jt,JEIT,JODE,Ufl) t FL10: []FL&G_MODE (FL10 ,UNFLAG .CORR,JOCORR,SHOW,HOSHOW,FIIEAD ,FDAT&
JGFORCE,UFLIG,COET.IEIT,NODE,quIT) con [jj

Current modes: FL10 SHOW UIFILLED JOCORRECT
OPE1ITIOJ_0 (ILL.H1,>,ÇMAX1IJOISE,KJOISE,IRI,YRJ,fl11Y11,

IFR,CLIP RRESID,IRESID,COfl,MODE,JEXT,IODE,QuhT)
MODE; cont

OPERATIOJ_1 (ToTa,ToJATl,TOHEID GET,PUT,C0JTMODE.JnT,
JODE,QUfl) = MODE:

1 entries in list
Flagging individual BV points

_________

PUT_RAJGE (chan,K&,ifr,pol) = “,,0,”,’,O,uT*; 1< CR
BI 63.50 interferometers flagged for sector 2.0.0.0.0
BI 63.50 interferometers flagged for sector 2.0.0.1.0
HI 63.50 inteflerometers flagged for sector 2.0.0.2.0
BI 63.50 interferometers flagged for sector 2.0.0.3.0

III 63.50 interferoneters flagged for sector 2.0,0.124.0
El 63.50 interferometers flagged for sector 2.0.0.125,0
El 63.50 interferometers flagged for sector 2.0.0.126.0
El 63.50 intefleroseters flagged for sector 2.0.0.127,0
Current sodes: FL10 SHOW UIFILLED JOCORRECT

OPERITIOJ_1 (TOTELJODIfl,TOEEID,GET,PUT,COIT,MODE,JEU,
I0DE.QUIT) MODE:

FLIG_OPTIDI (FLIG,CLE&Rj.OID,UNLOID)WRITE,REID,QUU) quIT:

DPTIOH (SHOV,FLIG,qUlT) = quIT:
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1f we like we can check whether the data has been flagged indeed. This can be done in
two ways. First we can specify a hypercube and count the total number of flags for a
certain baseline in that hypercube. We can also look more specific at the data directly
and inspect the weight assigned to each data sample, A negative weight means that
the data is flagged.

/dil/users/verheyen/U6713/OWARFDATA> cxc nilag

OPtIOJ (SROW,FUG,QUIT) QUIT: show 1

______

INPLif_SCE_NODE Cüiput ‘node’ naze) ““: FiitI3 1
File deacription of node 136713:

Created: 30—Jttl—1993 14:17 Reviaion(73): 12—Aug—1993 12:16
File containa 384 datasectors in 3 groups and has version 1

FaE_AaIoJ (LAYDUT,SIIOW ,EDIT ,COn,qUIT) CON?:
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501_SETS (Set(s) to do: g.o.f.c.a ) ‘“: 12.0.0.64.01

Sector 2.0.0.64.0(320) — 3C295 — Citannel 64 — 26 scans — 2 polarisations

Talescope positions 9, 1, S, 0. 9 1296, 1332, 1404, 2628, 2700
REDEJI 11.5. .0, .0, .0, .0
fl.161 11.5. 48.0, 4&5, 48.7, 46.3

Ssaoa_taioi (InT ,IFRS ,IÂNE,FLAGS ,SHDW ,EDU,cor,qUn)

= OOIT: flagsi

EL_atlGE (958) (EI rarga) •:

POLIRISITIOI (IYI,1Y,,I,YI) (polarisation(s)) XVI:

0
1
2
3
4
5
6
7
8
9
S
S
0
9

Fing comit
0 1 2 3 4 S 6

52 52 52 52 52 52 52
52 52 52 52 52 52 52
52 52 52 52 52 52 52
52 52 52 52 52 52 52
0 1 2 3 4 S 6

Data count

50W_SETS (Set(s) to do: g.o.f.c.s 5 ““ 1°°I
Sector 2.0.0.64.0(*320) — 30295 — Channel 64 — 26 scans — 2 polarisations

SECTOR_ICTIOI (IEIT IFRS ,IÂME,FLLGS ,SIIOV,EDIT ,CDIT,QUIT)
= OOIT: [j]

Rk (date)
DEC(date)
Rk (1950)
DEC(1950)
Frequancy
Banduidth

212.7803 deg
52.2367 dag

212.3893 dag
52,4370 dag

1416.1101 11Hz
.0391 11Hz

8S(start)
ES(end)
HI(step)
EI (average)
* of lire
Prac. rot.

54.98 dag
67.51 dag

.50 dag

.50 dag
40

Obs.day
Obs.year
Epoch
Volgaunmar
Sackend

207
93

1993.57
9303622

2
—.22 dag Poi.nting Set 0

11JD(start) 49194.87898

7 8 9 S S 0 9
.0
.1
.2
.3
.4
.5
.6
.7
.8
.9
.5

S
.0

9

i

52 52 52
52 52 52
52 52 52
52 52 52
7 8 9

Rk (data) 212.7803 dag EÂ(start) 54.98 dag Obs.day 207
DEC(date) 52.2367 dag HA(end) 67.51 dag Obs.yaar 93
Rk (1950) 212.3893 dag HA(stap) .50 dag Epoch 1993.57
DEC(1950) 52.4370 dag HkCavaraga) .50 dag Volgnummar 9303622
Frequancy 1416.1101 11Hz t of ifrs 40 Sackand 2
Sandwidth .0391 11Hz Prec. rot. —.22 dag Pointing Set 0

M3D(start) 49194.87898

Telescope pDsitions 9, 1, S, 0, 9 = 1296, 1332, 1404, 2628, 2700
REDUJ 11.5. .0, .0, .0, .0
fl161 11.5. 48.0. 46.5. 48.7, 46.3
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scai..iaioJ (IX,IY.YX,YY,ha,>[n) ,<[n) ,S.D,L,V,T,E,Q) =

EL 62.9983 dag Mazimim 7723.00 V.U. Bits 00000000
Extinction 1.00000 Rofraction 1.00000 Faradsy .0 deg
Rad. noise: .00, .00, .00, .00
Uigu noise: 55.44, 49,69, 39.94, 46,18

SCLJ.,ACTIOE (fl,XY,YX,YY,ha,>[n) ,<[n) ,5,D,L,V,T,E,Q)

EX Data weigkt (.1.0000)
0 1 2 3 4 5 6 7 8 9 S 8 0 0

105 240 186 202 0
0 . . . . . . . . . . 111 255 198 214 1
1 . . . . . . . . . . 119 272 210 228 2
2 . . . . . . . . . . 139 318 247 267 3
3 . . . . . . . . . . 136 310 240 260 4
4 . . . . . . . . . . 133 303 235 254 5
S . . . . . . . . . . 111 255 198 2146
6 . . . . . . . . . . 120 274 213 230 7
7 . . . . , . . * . 140 319 248 265 8
8 . . . . . . . . . . 125 285 222 239 9
9 . . . . . . . . . .5
* . . . . . . . . 8
8 . . . . . . . . C
o . . . . . . . . . .0
0 . . . . . . . . . . .

0 1 2 3 4 5 6 7 8 9 S 8 0 0
XX Data flags

scu_salol (fl,XY,Y1,YY,ha,>En] ,<(n] ,5,D.S,W,T,E,q) “)‘: 1< CR>I

EL 63.4996 dag Naxium 7537.00 VU. Bits 00000000
Extinction 1.00000 Rofraction 1.00000 Faraday .0 dag
Rad. noise: .00, .00, .00, .00
Uigu noise: 49.19, 34.15, 60.05, 45.24

scn_Laioj (XX,IY.YI,YY,ba,>[n] ,<[n] ,S,D,*,V,T,E,Q) =

XX Data oaight (.1.0000)
0 1 2 3 4 5 6 7 8 9 S B 0 D

105 240 186 202 0
0 . . . . . . . . 111 255 198 214 1
1 . . . . . . . . 119 272 —210 2282
2 . . . . . . . . . . 139 316 247 267 3
3 , . . . . . . . 136 310 240 260 4
4 . . . . . 133 303 235 254 5
5 . . . . . . 111 255 198 214 6
6 . . . . . . 120 274 213 230 7
7 . . . . . . . . 140 319 248 268 8
8 . . . . . . . . . . 125 285 222 239 9
9 . . . . . . . . . . . . . . S
t . . . . . . . . . . . .8
B . . . . . . . * . . . . . . C
o . . 01 . . . . . . . . . . .0
0 . . . . . . * . . . . .

0 1 2 3 4 5 6 7 8 9 S 8 C 0
XX Data flags
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SCif_ACTIOW (II,IY,YX,YY,ha,>ln),<[nJ,S.D,1,V,T,E,Q) ‘> I<>I

EL 84.0010 deg Naxiaua 7548.00 VU. Bits 00000000
Extinctiou 1.00000 Refraction 1.00000 Faraday .0 deg
Ked. noise: .00, .00, .00, .00
Iligu soja.: 53.89, 47,84, 57.90, 42.21

SCLE_LCTIOE (XI,XY,fl,YY,ha,>[n),<(o),S,D,L,V,T,E,Q)

II Data night (.1.0000)
0 1 2 3 4 6 6 7 8 9 t 8 C 0

105 240 186 202 0
0 . . . . . . . . . . 111 255 198 214 1
1 . . . . . . . . . . 119 272 210 228 2
2 . . . . . . . . . . 139 318 247 267 3
3 . . . . . . . . . . 136 310 240 260 4
4 . . . . . . . . . . 133 303 235 254 5
5 . . . . . . . . . . 111 256 198 214 6
6 . , . . . . . . . . 120 274 213 230 7
7 . . . . . . . . . . 140 319 248 268 8
8 . . . . . . . . . . 125 285 222 239 9
9 . . . , , . . . . . . . . . t
t . . . . . . . . . . . . .8
2 . . . . . . . . . . . . . . C
C . . . . . . . . . . . . . .0
0 . . . . . . . . . . . .

0 1 2 3 4 6 6 7 8 9 A 6 C 0
II Data flaga

SCAN_ACTIQI (XX,IY,YX,YY,ha,>[n) ,C(n) ,S,D,Â,W,T,E,Q) =

EL 62,9983 deg Maxinu 7723.00 V.U. Bits 00000000
Ertiaction 1.00000 Refraction 1.00000 Faraday .0 deg
Red. noise: .00, .00, .00, .00
Âlign noise: 55.44, 49.69, 39.94, 46,16

5Ct1_LCTI0E (II,XY,YX,YY,ha,>[nJ,<[n],S,D,L,V,T,E,q) =

scu_aalox (fl,IY,YX,YY,ha,>[nJ,<[n) ,S,D,t,W.T,E,q)

YY Data night (.1.0000)
0 t 2 3 4 5 6 7 9 9 t 6 C 0

110 280 219 230 0
0 . . . . . . . . . , 93 237 185 1941
1 . . . . . . . . . . 114 292 228 239 2
2 . . . . . . . . . . 105 269 210 222 3
3 . . . . . . . . . . 115 293 229 240 4
4 . . . . . . . . . . 115 294 230 242 5
S . . . . . . . . . . 109 278 218 229 6
6 . . . . . . . . . . 100 255 200 210 7
7 . . . . . . . . . . 115 294 230 242 8
8 . . . . , . . . . . 108 274 214 225 9
9 . . . . . . . . . . . . . . t
t . . . . . . . . . . . . .6
6 . . . . . . . . . . . . .

C . . . . . . . . . . . . .0
0 . , . . . . . . . . . .

0 1 2 3 4 S 6 7 8 9 t 6 C 0
YY Data flags
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SCAJ_ICTIDI (fl,XY,Y1,fl,fl,>tn) ,<fnj ,5,D,k,V,T,E.U) = CR >

El 63.4996 deg Maximum 7537.00 VU. Bits 00000000
Extinction 1.00000 Refraction 1.00000 Faraday .0 deg
Red. noise: .00, •00, .00, .00
llign noise: 49.IC, 34.15, 60.05, 45.24

SCÂI_ACTIOS (XX,XY,YI,YT,ha,>ln) ,C[n] ,S,D,Â,V,T,E,Q) =

TY Data night (.1.0000)
0 1 2 3 4 5 6 7 8 9 S B 0

110 280 219 230 0
0 . . . . . . . . . 93 237 185 1941
1 . . . . . . . . . 114 292 228 239 2
2 . . . . . . . . . . 105 269 210 222 3
3 . . . . . . . . . 115 293 229 240 4
4 . . . . . . . . 115 294 230 242 5
5 . . . . . . . 109 278 218 229 6
6 . . . . . . . . 100 255 200 210 7
7 . * . . . . . . . 115 294 230 242 8
8 . . . . . . . . . 108 274 214 225 9
9 . . . . . . . . . . . . . . S
S . . . . . . . . . . . . . . S
S . . . . . . . . . . . . . .0
0 . . . . . . . . . . . . .

0 . . . . . . . . . . . .

0 1 2 3 4 S 6 7 8 9 S S 0 0
YY Data flags

SCAJ_SCTIOJ (fl,XY,YX,YY,ha,>[n),<[nJ,S,D,S,V,T,E,q) “>“: I<Cn1

ES 64.0010 deg Maximum 7548.00 VU. Bits 00000000
Extinction 1.00000 kefraction 1.00000 Faraday .0 deg
Red. 110±5e: .00, .00, .00, .00
Sligu noise: 53.89, 47.84, 57.90, 42.21

SCSJ_SCTIOI (X1,XY,YX,YY,ha,>ln) ,<[n) ,S,D,S,W,T,E,Q)

YY Data night (.L0000)
0 1 2 3 4 S 6 7 8 9 S S 0 D
• . . . . . . . . 110 280 219 230 0

0 . . . . . . . . . . 93 237 185 1941
1 . . . . . . . . . . 114 292 228 239 2
2 . . . . . . . . . 105 269 210 222 3
3 . . . • . . . . . . 115 293 229 240 4
4 . . . . . . • . . . 115 294 230 242 5
S . . . . . . . . 109 278 218 229 6
6 . . . . . . . . . . 100 255 200 2107
7 . . . . . . . . . . 115 294 230 2428
8 . . . . . . . . . . 108 274 214 225 9
9 . . • . . . . . . . . . . . S
S . . . . . . . . . • . • S
S . . . . . . . • • . . . . C
0 . . • . . • . . . . . • . .0
D . • • . . . . . . . •

0 1 2 3 4 5 6 7 8 9 S S 0 D
YY Data flags

5051_SalDI (II,IY,YI,YY,ha,>[n] ,<[n] ,S,D,S,W,T,E,Q)

SECTOR_ACTIOI (JEXT.IFRS,NS!E,FLAGS,SB0V,EDIT,COIT,QUIT)

= OOIT:
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FILE_salDi (LAYDUT,SR0V,EDIT,COfl,QUIT) a COIT: quit

IIPUT_SCI_JODE (input ‘node’ name) 1< Cl?>

OPTIDI (sBow,asc,quIT) QUIT:

In the first table we can see that 1 fiag has been set for 2C somewhere in the hypercube.
Looking into more detail and inspecting the 6 following tables we see that the flag has
indeed been set for the XX polarisation at hour angle 63.50 degrees.

Finally we will flag telescope 7. From figure 1 we see that the noise in the YY
polarisation increases at hour angles less then 5 degrees. To flag this data range we
can make a simple ascii file called 3C147YY.FLAO which only contains the lines

01 00 • —5.00=90.00 57 YY
01 00 • —5.00=90.00 87 YY
01 00 * —5.0090.00 C7 yy
01 00 • —5.00=90.00 Di YY

so only the hour angles less the -5 degrees will be flagged for the YY polarisation of
telescope 7. We can put these flags to the data as is outlined before.

2.4 Determining improved telescope corrections for the cal
ibrators.

Now that we got rid of bad data samples we can use the selfcal mechanism again to
correct the gains and phases for each telescope such that they coincide with the pre
dicted gains and phases for the model. First we have to set the previously determined
corrections back to zero. For 3C147 we have to do this only for the YY polarisation.

/dzl/nsers/verheyen/afll3/DVÂRFDLfl>I cxe nenlib

OPTIDI (REDUIDÂICY,P0UR,SET,5110W,QUfl) quIT:
SET_0PTIOI (ZERO,MflUAL,c0PY,cC0PY,LIEE,EXT,REF,IREF,CLK,

FÂR,POLE,DX,DY,DZ,FREQ,SIIIFT,RENORR,QUIT) QUIT:

ZERO (ALL,IORE,RED,LLG,OTH,flT,REF,CLK,FAR,I0aAII,HOPHASE)

(zero corrections) = 101E:

SCI_IDDE (input/output ‘node’ name) = ““: U6713

SCI_SETS (Set(s) to do: g.o.f.c.s ) = “: 0.0.0.

POLIRISATIOJ (IYI,XY,Y,I,fl) (polarisation(e)) = fl1:

El_flIGE (DEC) (MA range) •:

OPTIDI (REDUIDAIa,P0uR,SET,SsDw,qUfl) QUIT:

Now we can run selfcal again.

/dzl/usersfverbeyen/U6713/DWARFDATA>I_cxe nealib

OPTID! (REDUIDAICY,POLAR,SET,sllow,qUIT) QUIT: IredundcY
SCI_NODE (i,iput/output ‘node’ name) U6713

LDÛPS (niter,Setincr ....) ‘“‘: 1125,11
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5GW_SETS (Set(s) to do: g.o.f.c.s 10.0.0.01
POLARISÂTIOR (IYI,XY,Y,X,TI) (polarisation(s)) = XVI:

NODEL_OPTIOW (RUD ,WRITE,CLEAR,ZERO ,SHOW,LIST,RSSOW,HLIST,
TOT,LDD,CALXB,EDIT,FEDIT,NERGE,SORT,PSORT,DEL,

DEGLOW,DGLOW,DÂREA,QUIT) QVIT:

IIPUT_KOL_JODE (input ‘node’ name) ““ 21CM
MODEL_OPUOR (READ,WRITE,CLEÂR,ZERO ,SHOW,LIST,RSHOW,RLIST,

TOT,ADD,CALIB,EDIT,FEDIT,MERGE,SORT,FSORT,Da,

DHGLOW,Da.OW,DAREL,qUIT) = QUI?: []
10 sources in list

KODEL_Â0T10f (MERGE ,k!)D ,EEW,TEMPORARY ,IICRZMEHT,BÂHD,H08ÂND,
TINE,HOTINE,IJPOL,EOIEPOL) MERGE,BÂID,TIME,IOINPOL:

temporary

NWEIGHT_TTPE (STEP GAUSSIAS ,TRIÂEOLE,ISTEPJGLUSSIU,ITRIUQLE)
= STEP:

NWEIGHT_DLfl (centre, halfwidth in in) = 0,100000: 0,100000

ALIGS_OPTIOW (SELFCÂL,ÂLIGW) (type) SELFGÂL: selfcal

Selfcalibration selected

Hi_RÂWGE (DEG) (nA range) •: H
HA_IWTEGRATIOJ (Integration time sec) •: H
fl1 cross inteflerometers pre—selected

____________

SELECT_IFRS (Select/de—select ii rs) “: I_ffrmmr9al
0123456789ABCD

0
1
2
3
4 ++++

S
6
7
8
9 __+++

A
B
0
0 —

SELEGT_IFRS (Select/de—select ifrs) = II; 1 < Cl? > 1
SHOW_LEVEL (Level of type, print output) = 1,2:

QDEnILS (more details?) = WO:
Sector: 0.0.0.0

T average smplitudes 5429.507 (98.566)

T overall noise (gain, phase in tul: 10.2 9.0

Sector: 0.0,0.1

T average amplitudes 4580.672 (113.309)

T overall noise (gain, phase in W,UJ: 94.6 110.3

Sector: 0.0.0.2
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Sector: 0.0.0.126

T average amplitude 143.808 (5.334)

T overall noise (gain. phase in V.U.): 820.5 825.4

Sector: 0.0.0.127
12.76T Coapler aolution too aow

T average aaplitudec 99.194 (5.256)

T overall noise (gain. phase in Lui: 1346.6 1398.3

Plotting the new corrections again as a function of time we see in figure 5 that for
3C147 the corrections for 7YY are partly set to zero because all the baselines attached
to telescope 7 are flagged for hour angles less then -5 degrees. Note that in that hour
angle range a hetter solution is found for the other telescopes.

/dzl/ueers/verheyen/U6713/DWÂRPDÂfl> cxe nplot

DPflOI (MÂpDflk,H0DEL,TaESc0PE,aEsIousL,QUIT) = QUIT:
telescope

PLOTTER (qNs,qnsp,REGIs,nEGIS,Eps,Epp,psr..psp, EAL,EÂP,
PÂL,PLP,BIT1,8fl2,8173,I11,USEI ,USE2) (plotter

to use) • PSP:

IFR_MDDE (IORMÂL,SPECTUL.SORT) = JORMIL: 1 nommij

SCJ_IODE (input/outpat ‘node’ = “t 1 U6713

LOOfl (niter,Setincr ...) ““: < CE>

SCH_SETS (Set(s) to do: g.o.f.c.s ) = . 100.0.01
RA_RANGE (DES) (NA range) = •:

POLARISATIOJ (XTX,XT,T,I,YI) (polarisation(s)) = IT:

TaESCDPES (Telescope(s) to select) = •: —

DATA_TYPES (AHPLITUDE,PHASE,COSIEE,SIRE) data types to

plot) = AMPLITUDE,PUASE: ampIitude,phasc

SCALE_ANPL (plot scale W.U,/ma or Zien) 4: W
SCE..PilASE (plot scala in W.U.imm or deg./mm) = 2:

SA_SCILE (EI plot scale degree/cm) = 15:
OPTIOJ (MAP ,DATA .MODEL,TELESCOPE,RESIDUAL,qUIT) QUI?:

The output of nplot shows the following figures (see figure 5).
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Figure 5: Newly derived telescope corrections for the gains and phases for XX and
YY with the SELFCAL method using a model of the field. Note that telescope 7YY
has been discarded and that a better sointion is found for the other telscopes.
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The same calibration procedure must be repeated for the second calibrator 30295
with the flagged correlator spike.

2.5 Copy the corrections from the calibrators to the obser
vation in between.

Now we can copy the corrections as found for the two calibrators to the observation
in between. This will be done in such a way that the corrections from the calibrators
will be averaged and weighted by the integration time.

There are two possihilities to be considered. First we can weigh and copy the
corrections from each of the channels of the calibrators to the corresponding channels
of the actual measurement. In this way we can correct for variations in the bandpass.
The other possibility is to copy the corrections from ‘channel 0’ of the calibrators
to ea.ch channel of the actual measurement. In this way we make use of the better
signal-to-noise ratio of the ‘continuum’ channel but we also assume that the bandpass
is flat.

Which procedure is the best is not yet dear to me (at august 12, 1993). In
the following example T will copy the corrections channelwise to allow for passband
variations.

/dzl/usere/verheyen/U6713/DWARFDATA> cxe ncalib

OPTIOJ (REDUNDLICY ,POUR ,SET, SHOW, quTT) = quIT:
SEtOPTIDI (ZERO ,MIJUIL,COPY,CCOPY ,UIE,EIT,REP,IREF,CLK,

FAR,POLE,DI,DY,DZ,FREQ ,SHIFT,REJORX,QUIT) = QUIT

1 1

________

SCI_JODE (inputfoutput ‘node’ name) = ‘‘: [13I
LOOPS (niter,Setiacr = “: j 128.11

_______

SCI..SETS (Set(s) to do: g.o.f.c.s ) = :

POLIKISLTIQI (IYI,XY,Y,I,fl) (polaxisation(s)) fl1;

HA_RIEGE (DEG) (HA range) •:

USE_SCI_JODE (input node name) = 1 U6713
USE_SCJ_SETS (Set(s) of input uv—data Sectors: g.o.f.c.s

= “‘ 1°-°°•°1

3 Flagging the bad UV data of the 12 hour mea
surement.

3.1 Make a model of the strongest continuum sources.

Before we inspect the raw UV data of the actual 12 hour measurement we would like
to increase the contrast hetween EMI and OS on one hand and any signal on the other
hand. Therefor we will subtract any strong continuum sources in the fleld.

First we have to find those sources and make a model of the field. We will start by
first making a map of the field. We can make use of channel 0 since this ‘channel’ has
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the highest signal-to-noise and we are only interested in continuum sources. Besides,
any frequency dependent EMI or CS’s will be averaged out in the ‘continuum’ channel.

/dzl/users/verheyen/U6713/DWUPDLTL> exe nmap

OPTIOJ (MIIE, SIIOV,flDDLE ,Vl6FflS ,W32F1TS ,VEUITS ,naw_ûi.»,

TD_OLD,CVI,IVS,QUIT) QUIT: ImûeI
LOOPS (niter.Setistcr ...) . 1 < CR2J

Input data:

5GW_NODE (input/output ‘node’ name) = ‘‘: U6713

SCtSETS (Set(s) to do: g.o.f.c.s ) 11.0.0.01
Si_KANGE (050) (MA tango) •: -90,901
All fixed/movable interferometers pre—selected

SELEGT_IFRS (Select/de—select ifrs) “: [.rr..mm,.71
0123456789ABCD

o
1
2
3 4.4+.

4
S
6
7
S
9
A
B
G
3, —

SEGLIFRS (Select/de—select ifre) “: < OR >

SCI_JODE (inpnt/output ‘node’ name) ‘ IccR>l
USER_COmEWT (map cosuent) = ““: < CI?>

Map proporties:
UV.COORDIWATES (0V,EAllA,IFRfl) (coordinate type) = UV:

fl_SIZE (FF1 size) = 512,512: 1024,1024

OWT_SIZE (Output size) = 1024,1024: 1024,1024

FIELD_SIZE (DEG) (Fieldsize (deg)) 1.2 050,1.2 050: 1.4222.1.42221
QKIPS (More aap details?) = WO:

Data aanipulationa:
QDATAS (More data handling details?) = In:

SUBTRACT (Source aubtraction?) = WO:

Output files:
MAP..POLAR (Il,XY,YI,YY,I,Q,u,V,L,IXI,XyI,flI,YYI,II,qI,OI,

VI,LI) (polarisation info) XI:
MIP_COORD (81950_32000,APPAREIT ,REFEREICE ,AREFEREICE) (type

of map coord.) = B1950_32000: 1 H1950J2000
OUTPUT (MAP.AP,COVER.REAL,IMAG.AMPL,PMASE) (Output types)

= MAP,AP:

OUTPUT_IflIP_IODE (outpit ‘node’ name) = ““: ClianO
Creating node CMÂI0

Sorting at 13:14:43 Vall: 00:00:00.00 CPU: 00:00:00.00 1/0: 0 P/F: 0)
Scan node U6713 started at 13:14:43
Sector 1.0.0.0 started at 13:14:43
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Convolving at 13:14:47 (Wall: 00:00:04.17 CPU: 00:00:01.00 1/0: 0 P/F: 0)
Tranaposï.ng at 13:14:58 (Van: 00:00:15.38 CPU: 00:00:12.00 1/0: 0 P/F: 0)

Description of the .ap produced:

0.0.0.0.0.0(10) type HAP in node GEU0

Field: U5C6713 User coamant:
Ri: 175.44167 dag Dec: 49.11306 dag Epoch: 1950.0 Frequency: 1416 11Hz

Rk (1950) 175.44167 dag Obs,day 207
Dec(1950) 49.11306 dag Obs.yea 93
Frequency 1416.11011 11Hz Epoch 1993.57
Bandvidth 2.3250011Hz Hap epoch 1950.00

Type: MAP(I) Size: 1024*1024 FF7 size: 1024*1024
Fieldsize: 1.4208*1.4208 dag and stap: 5.00*5.00 arceoc

Fieldshift: .00*.00 arcsec
Kninum: 74.94 VU. at 171,15 Minimum: —7.97 W.U.at 91,—lol

Input baselines: 36 Input Hap(s): 1 Input points: 12902
loraalisatian: 16263.4 Nota.: .877 VU.

Gausaisn taper; Ezpsinc convolution( corrected); Not clipped; No subtractions;0

0,0.0.0.0.0(10) type MAP in node CHANO

Finished at 13:15:44 (Wall: 00:01:00.72 CPU: 00:00:42.00 1/0: 0 p/F: 0)

End at 13:15:44 (Wall: 00:01:00.87 CPU: 00:00:43.00 1/0: 0 P/F: 0)

Now we can display the map with ngids in the following way:

/dzl/users/verheyen/U6713/DWARFDATA>I_cxc ngids

0PTION (LOL» ,GCLEAR,P3INTS ,FLAG ,UFLAG ,UILOAD,WRITE,CLEAR,

QUIT) = LaAD:

INPUT_WHP.JODE (input ‘node’ name) “:

WHP_SETS (Set(s) to do: g.f.c.p.t.n) = ‘“: [o.o

AREA (l,m,dl,dm) 0,0,1024,1024: 1< CE>

Area(s) selected:
Total : 1 0, m 0, d1 1024, dm 1024

MAP_COMPRESS (factor) = 1: < CE >
HAP,.RANGE (mininua,mazin data value) = —7.971013,74.94247:

Set o.o.o.6’WÖ’uin be loaded
OPTION (LaAD ,GCLEAR,POINTS ,FLAG ,UFLAG ,UILOAD,WRITE,CL.EAR,

QUIT) = QUIT:

What we see is the following map (se figure 6).
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04-Aug-1993 14:09 MAP (DATA) 0.0/0.0

t: CfRt9
M: 0.0.0.0.0.0

File: DflO.hI?
Field: 1.6?13 Pulaisalion:

Full cuntours:
itted noun:

2. WW
—2.

Figure 6: A map of ‘channel 0’. The Held is dominated by a single strong continuum
source.

.0w

0

30



It is dear that the map is dominated by a very strong continuum source. To get a
better detection of correlator spikes and interference in an automated way this strong
continuum source must be subtracted first. To achieve this we first make a model of
the continuum source.

A close inspection of the map (ZOOM and playing with the colors in GIDS) shows
that the source is slightly extended so a single gaussian will probably not be good
enough. We should try to model this source with several gaussian point sources.

The program NMODEL is able to find gaussian point sources in a map given
certain criteria. One of the criteria is the minimum amplitude of the gaussian in
terms of a fraction of the maximum value in the map. The default is 10% to avoid
picking up parts of the grating ring of the strongest source. We can also specify the
maximum number of components.

The components found must be saved in a file to be retrieved later.

/dzl/users/verheyen/U67I3IDWARFDATA>jexc nmodell
ACTIOJ (RAROLE .NaP ,FIJD ,UPDATE ,XUPDATE,FROM_OLD ,T0_DLD,

CONVERT,BEAM,OESEAN,SAVE,GET,EVS,CVIL,QUIT) =

BANOLE:

flJD..TYPE (PDs,ABs,HANUAL,quIT) = POS:

WKP_JODE (input/outpxt ‘node’ name) = IchanOI
W14P_SETS (Set(s) to do: g.±.c.p.t.m) “: [o.o.o.û.ol
AREA (Aren 1,m,dl,da) 0,0,1024,1024: 100402410241
AREA (Aren l,n,dl,da) “: 1< CE >1
Area(s) selected:
Total : 1= 0, m 0, d1 1024, dm 1024

HAP_LIHIT (relative Uait) = 0.1:

HAX_JUNHER (maximum nvmber to add) = 20: 20

10_START (identificationnumber) = 1000: uJOOJ
HoDa_oPTIo! (READ,VRTn,CLEAR,ZERO,SHDV,LIST,RSNOW,RLIST,

TOT,ADD,CALIB,EDIT,FEDIT,HEROE,soaT,FSORT,Da,

DJCLOW,DCLOW,DARU,QUIT) = gun: Ishowi
SOURCE_RAIGE (Source number range) = t:

t 1 1 m tO Q U V longshort PA
V.U. arcsec arcsec t t t arcaec arcsec deg

Sources al epoch 1950 at 11:41:46.00, 49.06.47.0, 1416.110 MEz

1 72.053 854.24 76.08 1000-00 .0 .0 .00 .00 .00 0

1 sources (0 deleted) ;ith 72.053 VU. (Haz 72.053, Hin 72.053)

NODU,_OPTIOJ (READ,VRITE,CLEAR,ZERO,5IIOV,LIST,RSKOV,RLIST,
TOT,ADD,CALID,EDIT,FEDIT,HERGE,SORT,FSDRT,DEL,

DScLOW,DCLOV,DAREA,QuIT) QUIT: 1 wrij

DUTPUT_KOL_JODE (output ‘node’ name) “t 1u6713c0nL01
noDaopTIo, (READ,WRITE,CLEAR,ZERD,SE0V,LIST,KSIIOW,RLIsT,

TOT,ADD,CALIB,EDIT,FEDIT,MERGE,50RT,FSDRT,DEL,

DJCLDV,DOLOU,DAREA,gUn) gun:

1 sources in list
ACTION (IIAWOLE .naP,rnD,UPDATE,XuPDATE,FROLOLD.To_OLD,
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COIVEKT ,BELM,DEBEIX,SAVE,GET ,IVS ,CQU,QUIT) =

QUI?:

We see that only 1 source bas been found. Probably, after subtraction of the fitted
gaussian, the residuals had a lower amplitude then 10% of the original maximum.

3.2 Make IFRHA maps of the continuum subtracted UV
data.

Now we can make maps of the UV data in which the continuum source is suhtracted.
It is sufficient to do this for the amplitude oniy but we ‘viii make maps for both
polarisations i.e. XX and YY.

/dzl/users/verheyen/14183/DWARFDATA> cxe ornap

DPTIDI (MAKE,5H0W,FIDDLE,WI6FITS,V32E1TS,VRLFITS,FRDM..OLD,

T0..OLD,CVX,HVS,QUfl) = QUI?: Irnakel
LD0PS (niter,Seti.ncr ....) ““: 128,...1

Input data:

SCtEODE (input/output ‘node’ name) = ““: [U6713

SC1.SETS (Set(s) to do: g.o.f.c.s ) = “:

flA_RAIGE (DEG) (EL range) •:
All tixed/movable interterometers pre—selected

SaECT_IFRS (Select/do—select ifrs) = “: [j.-rnm
0123456789L8CD

o
1
2
3
4
5 .4+.

6 ————+4+4

7
8
9
1
S
C
D —

SELECTJFRS (Select/de—select ifrs) = < CH>

SCI_IGDE (input/output ‘node’ name) = ““: < CR>I
USER_COIQIEr (map coaent) = “: L< CH>

Map properties:

______

UV..CDORDIHLTES (Uv,SArEL,IFRBA) (coordinate type) = UV: IifrhaI
KA_RESOLUTIOI (DEG) (EL bin width) = 0.50137 DEG: 0.5

IFR_RESDLUTIDI (interferometer separation) = 1:

FT..SIZE (PFT 512e) = 211,361: 211361

OUT_SIZE (Output s12e) 211,361: 211,361

QMAPS (More map details?) = NO:

Data nanipulations:
QDLTAS (More data handling details?) = NO:
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sunua (Source subtraction?) = 10:

Nona_UPTICI (READ ,WR!TE,CLELR,ZflO ,SBOW,UST,RSIIOW ,R1.IST,
TOT,ADD,CICB,&ilT,FEDIT,NERGE,SORT,PSQRT,DEL,

DICtOW,DQ.OU,DARfl,QUIT) — qUIT:

IJPtfl..RDLIODE (input ‘node’ name) “: U6713c0nt01
uopa_opiioi CRELD,WRITE,a.na,zERo,saow,UST,RSROW,RLIST,

TDT,IDD,CILIB,EDIT,FEDIT,KERGE,SORT,FSORT,DEL,

PICLOW,DtLOW,DLREA,QUIT) — Wilt: show

SOURCE_nIGE (Source number range) = •:

* T 1 m ID Q U V longahort PL
VU. arceec arceec t t t arceec arceec deg

Sourcea at epock 1960 at 11:41:46,00, 49.06.47.0. 1416.110MHz

1 72.053 854.24 76.08 1000-00 .0 .0 .00 .00 .00 0

1 sources (0 deleted) with 72.053 VU. (Max 72.053, Min 72.053)

MODa_OPTIOM (READ,WRITE,CLEAR,ZERO,SUOW,LTST,RSHOW,RLIST,
TOT,LDD,CLLIR,EDIT,FEDIT,MERGE.SORT,FSORT,DEL,

DIcLow,DcLow,DaEA,quIT) = quI?:

1 Sources in list

MODa_ÂCTIOI (MERGE ,t)D,IEW,TflIPOURY,IICREMEIT,BAID ,IOBAID,
TIME,IOTIME,IIPOL,IOIIPOL) MERGE,BAID,TIME,NOflPOL:

temporary

Dutput files:
MAP_POLU (II,XY,YI,YY,T,Q,U,V,L,IXI,XYI,flI,YYI,II,QI,UI,

VI,LI) (polarisation info) II: xxyyI
MAP.,C00RD (81950..32000 ,APPAREfl ,REFEREICE ,AREFERENCE) (type

of map coord.) = B1950..32000: 181950_320001
DUTPUT (MLP,AP,COVER,REAL,IMÂG,AMPL,PHASE) (Output types)

AMPL,PHASE:

DUTPUT_WMP_IODE (output ‘node’ name) a ““: UG7I3ifrhaI
Creating node U67131FRH1

Sorting at 19:14:18 (Wall: 00:00:00.00 CPU: 00:00:00.00 1/0: 0 P/F: 0)
Scan node 1)6713 started al 19:14:18
Sector 1.0.0.0 started at 19:14:18

End at 19:25:52 (Wall: 00:11:33.76 CPU: 00:09:44.00 1/0: 0 P/F: 0)

We can now inspect the IFRFIA maps for both polarisations in the same way as we
inspected the IFRHA maps for the calibrators using a movie loop in GIDS. In a
previous section it was shown how to flag datapoints in an interactive way using gids.
Now we will flag datapoint in an automated way using a clip method on the corrected
data.

Unfortunately for tutorial purposes, the present 12 hour measurement of U6713
did not suffer from correlator spikes or interference. Therefor, CS’s and EMI is demon
strated with an observation of N4183 during which telescope 7 was out of order.
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1f there are correlator spikes present we see them as flickering dots because in most
cases they are frequency dependent. A typical pattern of spikes is shown in figure îa.
They occur in a few discrete scans and are typically but not always 2”-wise grouped
at regularly spaced interferometers although ‘isolated’ spikes occur as well.

A signature of interference is shown in figure 7b. This EMI is only present in
the channels 32, 64 and 96 at the beginning and the end of the observation in the
interferometers OB and especially 4W Therefor, it completely vanishes in averaged
maps like ‘channel 0’ but it really messes up those 3 channels 50 we need to remove
it.

3.3 Clipping the 13V data.

By playing with the colors we can get a reasonable feeling for the noise level to
determine a suitable clip level. In general, for a single 12 hour measurement with a
bandwidth of 2.5 MHz, 12$ channels and an integration time of 120 seconds. a clip
level of 300 Wij, in corrected XX or YY amplitude is appropriate. 1f we apply the
clip level we should avoid the first and last channels of the bandpass because the noise
increases very strongly in those channels due to lack of sensitivity. In case we are
dealing with 12$ channels we should not consider the channels 0-4 and 115-127.

At the moment (August 16, 1993) the following problem stili remains to be solved.
Clipping the data is done in the .SCN file on the amplitude of the data which might
only be corrected for gain (and phase) corrections from the calibrators. Subtraction
of continuum emission from strong sources in the field is not yet possible for the data
in a .SCN file. So, if we determine the clip level from continuum subtracted IFRHA
maps, it might not be applicable to the (corrected) non continuum subtracted .SCN
data.

/dzl/users/verheyenhI4l83/DWÂRFDATA>I cxe ‘lAag

0PTI0 (Sli0W,FLAG,QUIr) QUI?:

FLAG.,CPTIQN «‘LAG ,CLE?.R,LOAD ,UHLOAD ,WRITE,READ ,QUIT) = FL40

INPWF_SCI_IODE (input ‘node’ nare) = ‘: [N.11831
SCI_SETS (Set(s) to do: g.o.f.c.s ) = “: 1.0.0.5-114)
POLARISATIOI (IYI,XY,Y,X,YX) (polerisation(s)) = fl1:
All auto/cross inteflerometera pre—selected

sELEa_IFRS (Select/de—select ifrs) = “: -ff.rnmr9a)
0123456789A8C0

0 + +44+

1 +

2 +

3 +

4 +

& +——--n++
6
7
8
9
1 t———

B
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13-Aug-1993 11:44 AMPL (DATA) 0.0j00

tt: NtBJlRfl
?: 0.0.12.0.5.0

File: MtFfi.ltÇ
held: tai MrlLi:

13-Aug-1993 11:53 AMPI (DATA) 00)0.0

t: mIB3iFm
t: 0.0.r.l.5.0

t

File: MlIFRfi.U?
Field: tai F’ulwIMLIWI: W

.a39 l19.lO
-J

b) IFRHA map of channel 32 for the YY polarisation of N4183 (lower panel).

t

Ffl

j
Figure
panel).

7: a) IFRHA map of channel 12 for the XX polarisation of N4183 (upper
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0
D +

____

SaECLIFRS (Salect/de—select ffrs) = ‘‘ < CI?>

BA_RAIGE (DEG) (BI raage) = t:

FLIG..MODE (FLIG ,UIFLAG ,COR1I0CORK,5BOW,IO5BOW,FBEÂD ,FDÂTA

IOFORCE,UFLÂG ,cOJT,IEIT,IODE ,qUn) t FLIG:
FLIG_MODE (FLAG ,UEFUG ,CDRR,IOCORR,SKDW,IOSBOV,FBEID ,FDÂfl,

JOFORCE,UFLIG,COET,lflT,EODE1QUfl) = FL10: EE1
FLIG_MODE (FL10 ,UIF1IG ,CORI,EOCORR,SR0W,JOSBOV ,FBEID ,FDATA,

IOF0RCE,UFLIG,aIT,InT,I0DE,qUn) FL10: [wj
FLIG_MODE (FL10 ,UFl1G ,C0RR,IOCORA,SB0V,EOSB0W ,FRUD SPIn,

EOFORCE,UFLIG,aJT,IEIT,I0DE,qUIT) FL10: []
FLIG_MODE (FL10 ,UIFUG,COR1,I000RR,SR0W, JOSKOW ,FREID ,FDITI

IOFORCE,UFUG,C]n,IEfl,IODE,qUIT) COfl:
Cirrent modes: FL10 5NOV OFORCE cORRECT

OPERITIOI_0 (La,BA?,<,MsI,IEOISE,RJOISE,IRI,yaI,1kl,YIE,
IFR,CLIP,RRESID,IRESID,CONT,MODE,EEIT.NODE,QUIT)

= MODE: Ei
CRIT(0): mean .00 rms .00 rmsms .000 vtot .0
CRIT(1): me511 264.48 rms 404.13 nsms3OS.561_vtot3g600,O

LIMITS ((un—)flag Units) .1E+39,—.IE+39: 300,10000001
NA —81.47 interferoneters flagged for sector 1.0.0.5.0
BI —71.95 interferoueters flagged for sector 1.0.0.5.0
BI —28.83 interferoneters flagged for sector 1.0.0.5.0
BI —20.81 interferoreters flagged for sector 1.0.0.5.0
BI —14.29 interferometers flagged for sector 1.0.0.5.0
NA —.75 interfero,eters flagged for sector 1.0.0.5.0
BI 18.30 inteflerometers flagged for sector 1.0.0.5.0
BI 20.81 interferometers flagged for sector 1.0.0.5.0
El 51.89 inteflerometers flagged for sector 1.0.0.5.0
BI 67,93 interferometers flagged for sector 1.0.0.5.0
BI 69.94 inteflerometers flagged for sector 1.0.0.5.0
BI —81.47 interferometers flagged for sector 1.0.0.6.0
BI —71.95 interferometers flagged for sector 1.0.0.6.0
BI —28.83 interferometers flaggsd for sector 1.0.0.6.0
BI 18.30 interferometers flagged for sector 1.0.0.6.0

BI 67.93 interferometers flagged for sector 1.0.0.113.0
BI 69.94 interferoneters flagged for sector 1.0.0.113.0
BI —43.37 interferoseters flagged for sector 1.0.0.114.0
BI —28.83 interferoseters flagged for sector 1.0.0.114.0
BI —14.29 interferometers flagged for sector 1.0.0.114.0
BI 20.81 interferoueters flagged for sector 1.0.0.114.0
BI 67.93 interferorneters flagged for sector 1.0.0.114.0
BI 69.94 interferometers flagged for sector 1.0.0.114.0
Current modem: FL10 5110V DF0RCE CORRECT

OPERITI0E_0 (aL,HI,> ,<,MAI.IIOISE,RJOISE,XRJ,YRI .flI,YIN,
IFR,CLIP RRESID,IRESIO,COIT ,MODE,IEXT,JODE,QUIT)
5 MODE:

OPEflTIOI.1 (TOTa ,TODÂTI ,TOHEID GET,PUT ,C0IT,MODE,IflT,
JODE,QUIT) t MODE: get

Getting flags from individual V points
BI —81.47 got for sector 1.0.0.5.0
BI —71.95 got for sector 1.0.0.5.0
BI —28.83 got for sector 1.0.0.5.0
BI —20.81 got for sector 1.0.0.5.0
BI —14.29 got for sector 1.0,0.5.0
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BI 69.94 gat for nctor 1.0.0.113.0
BI —43.37 gat for sector 1.0.0.114.0
BI —28,83 gat for sector 1.0.0.114.0
BI —14.29 gat for sector 1.0.0.114.0
BI 20.81 gat for sector 1.0,0.114.0
BI 67.93 gat for sector 1,0.0.114.0
BI 69.94 gat for sector 1.0.0.114.0
Current mode.: FL10 SHOW DFORCE CORRECT

OPEflTIOI_1 (TaTa,TODIU,TOBEID ,GET,Ptff,car,HDDE,VUT,
IODE,QUIT) NODE:

FLIG..OPTIOI (FL10 ,CLEIR,LOAD,UJLOID ,WRITE,READ ,qUfl) = QUIT:

wrte

OUTPUT_FILE (output t ilenane) = “FLIG.LOG”: j N4I83xy.flag

1195 entries in file 141831Y.FLAO
FUG_OflIflI (FL10 ,CLEU.LDID,UILOID ,WRITE ,REÂD,quIT) = qUIT:

OPTIOB (SBOW,FLIG.QUIT) quxT:

The ascii file N4183XY.FLAG which is produced contains 1195 flag specifications and
looks like

1+ Flagging file 141831Y.FLAG
Created by VERHEYEE on 930616 at 16:26:19 at naastra
Vlag.:

MIJ 80 CLIP: 40 lUIS: 20 IDD : 10
SBAD:08 113 :0402 :0201 :01

Types:
00: Intarprete 1fr t ield as intefleranoter
01: Interprete Ifr field as baselines in

t Data folloving an t are seen as coents
t Renainiug fields have foraat:

S: all value.
value: single value
vallval2: value range (inclusive)

tFlag Type Channel Bour-angle Ifr Pol
40 00 5 —81,47 09 XI
40 00 S -81.47 DS II
40 00 5 -81.47 03 XX
40 00 S —81.47 Dl XX
40 00 5 —71.95 06 YY
40 00 5 —28.83 Dl XX
40 00 5 —20.81 04 YY
40 00 S —14.29 09 XX
40 00 S —.75 89 YY
40 00 5 18.30 DS Xl

40 00 114 —28,83 Dl XX
40 00 114 —14.29 09 XX
40 00 114 20.61 09 XX
40 00 114 20.81 D3 XX
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40 00 114 67.93 DO XI
40 00 114 67.93 DS II
40 00 114 67.93 D3 II
40 00 114 67.93 Dl II
40 00 114 69.94 DS XX

Inspection of the entire Esci file, which is too long to be printed here, shows that a
correlates spike at a given hour angle and interferometer is specified for each channel
seperately. Furtermore, we see for instance in channel 5 that a spike is detected at a
hour angle of 18.30 degrees in interferometer 9D for the XX polarisation. Flowever, this
spike is not detected in channel 114. Therefor, for each Hour_angle-Ifr-Pol combination
that occurs in the file we must replace the channel number by a ‘t’. This can be
done with the following fortran program which also sorts the found combinations on
increasing hour angle.

C
C This program sorts a list of flags provided as an ascii file by the
C newstar program IFLAG. It replaces a specified channelsumher by e ‘S’

C and check. whether a certain BÂ—Ifr—Pol coabination occurred at another
0 channel. 1f so, that flag becomes unnecessary and the line will be
0 reanved. Finafly the flags are ordered by increasing hour angle.
0

PROGRLN flagsort

IJTEGEK j,L,n
REAL UA,Eklist(330®) ,Kktemp
CBAflCTER Dag
CHARICTER*2 IIr ,Ifrlist(33000) ,Pol ,Pollist (33000)
CHARACTER*2 Flag,Type • Ifrtemp ,Poltemp
CHARACTERs3 Channel
CHARACTERSI2 t ilenane
CRARÂCTERt7O header

100 format(a2 ,Sx,a2 .4x,a3,llx,f6.2,14x ,a2,10x,a2)

0
o Gat the name of the ascii—file to be sorted.
0

Write(*,*) ‘File to Bart
Read(e.’(a12)’) filename

OpecU ,filefilenaae,status=’old’)
Open(2,file’FLAG.SORT’ ,statusnew’)

0
O 0opy the header of the ascii—file and add the coent that the new
0 sorted list it is wztracted from another file.
0

Write(2,’(a31,a12)’) ‘ This list was extracted from ‘,filename
Do jel,16

Read(1,’(aTO)’) header
Wrjte(2,’(a70)’) header

EndDo

0
0 Read the first line from the ascij file.
0
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Read(1.100) Flag,Type,Cbannel.IIÂ,Ifr.Pol
Eflist(1) = Rk
Ifrlist(1) Itr
Poflist(1) Pol

(2
(2 leed the other lmnes and check whether the flag at that line
(2 occurred beton at another channel. It not1 add it to the list of nog
(2 flago.
(2

n1
Do kl.33000

Kead(1 .100,ENDt200) flag,Type ,Qxannel,RA,Ifr,Pol
now —

Do jtl,n
It (( (K&.ErJ.Rklist(j)LLED.(Ifr.EQ.Ifrflsttj)) ).ARD.

(Pol.EQ.Pollist(j)) ) flan
now t ‘11e

EndIt
EndDo

It (new.EQ.’y’) Thea
n n+t
Eklist(n) = Ei
Itrliat(n) = Itr
Pollist(n) = Pol

Endlf

EndDo

200 CloseCi)

(2
(2 Sort the new reduced flaglist in order of increasing hout angle.
(2

Do kt,n-1
Do lk,n

It (llulist(1).LT.SuistCk)) non
Eitemp = flilist(k)
Eilist(k) t Rflist(l)
Rhist(l) = Ritemp
Ifrtemp t Ifrlist(k)
Ifrlist(k) = Ifrlist(l)
Ifrlist(l) = Ifrtemp
Polteap = Pollist(k)
Pollist(k) = Poflist(l)
Pollist(l) Poltemp

EndIt
EndDo

EndDo

(2
C Write the nee ±iag list to en ascii file.
(2

Channel = ‘S

Do ktl,n
Write(2,100) Flag,Type.ChannelHilist(k) 1ltrlist(k) ,Pollist(k)

EndDo

Close(2)
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End

The result of this program is an ascci file called FLAG.SORT which looks Jike

This list was extracted from 14183XY.FUG
1+ Flagging file H41831Y.FL*G

Created ti7 VEREEYEH mi 930516 at 16:26:19 at zanstra
Flags:

KAN : 80 CLIP: 40 RUIS: 20 ADD : 10
SaAD: 08 U3 : 04 132 : 02 131 : 01

îypes:
00: Interprete Ifr tieN as interferoaeter
01: Interprete Ur tieN as baselines in a

Data following an are seen as cantate
Remaining fields have tonat:

t: all values
value: single value
vallnal2: value range (inclusive)

!Flag Type Channel ilour—angle 1h Pol
40 00 * —83.98 84 YY
40 00 • —82.48 *6 XX
40 00 t —81.97 C6 XX
40 00 t —81.47 Dl XX
40 00 • —81.47 09 XX
40 00 * —81.47 DS XX
40 00 • —81.47 03 XX
40 00 • —80.47 84 YY
40 00 • —79.47 EO YY
40 00 t —78.97 12 XX
40 00 • -75,97 80 YY
40 00 • —78.47 *6 XX
40 00 • —78.47 EO YY
40 00 • —77.96 EO YY
40 00 * —77.96 *2 XX
40 00 • —77.96 *6 XI
40 00 • —71.95 DO YY
40 00 • —70.44 CO XX
40 00 * —67.94 CE IX
40 00 t —66.43 DS YY
40 00 • —62.92 DS XX
40 00 t —54.90 08 XX
40 00 • —51.89 OS YY
40 00 • —50.89 Dl YY
40 00 t —47.38 Dl YY
40 00 * —43.37 DO XX
40 00 * —42.37 DS
40 00 • —28.83 Dl XX
40 00 • —28.33 Cl YY
40 00 t —20.81 fl4 YY
40 00 • —19.30 DO XX
40 00 • —17.60 fl2 YY
40 00 • —14.29 fl9 XI
40 00 • —3.26 Cl YY
40 00 t —2.76 *3 II
40 00 * —2.76 fl6 XX
40 00 • —.75 89 YY
40 00 • 3.76 Dl YY
40 00 * 3.76 De XX
40 00 • 4.76 Dl YY
40 00 • 7.77 18 TY
40 00 • 9.27 Dl YY
40 00 • 18.30 DS XX
40 00 • 18.30 03 XI
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40 00 • 18.30 Dl XI
40 00 * 18.30 fl9 XI
40 00 S 30.81 fl5 XI
40 00 S 20.81 fl3 XI
40 GO * 20.81 Dl XI
40 00 * 20.81 DS XI
40 00 * 21.81 02 XX
40 00 * 30.33 01
40 00 * 34.84 C3 YY
40 00 S 37.35 fl9 XI
40 00 S 39.36 fl8 YY
40 00 S 42.36 fl2 XI
40 00 S 48.38 Dl YY
40 00 * 50.39 fl4 YY
40 00 * 51.89 08 YY
40 00 S 53.39 Dl II
40 00 S 53.39 fl6 XI
40 00 S 53.90 80 XI
40 00 * 53.90 01 YY
40 00 S 66.43 fl3
40 00 * 67.93 fl3 XI
40 00 t 67.93 fl1 XI
40 00 * 67.93 fl9 XI
40 00 • 67.93 fl5 XI
40 00 S 68.94 02 YY
40 00 S 69.94 DS XI
40 00 S 74.95 D9 YY
40 00 * 83.48 B9
40 00 S 83.98 *6 II
40 00 S 83.98 B4 YY
40 00 • 84.48 *6 XI
40 00 S 84.48 EO YY
40 00 S 84.48 24 YY
40 00 S 84.48 12 XI
40 00 * 84.98 *6 XI
40 00 * 84.98 B4 YY
40 00 S 85.48 20 TY
40 00 * 85.98 05 XI
40 00 * 86,49 *6 XX
40 00 * 86.99 24 YY
40 00 * 89.99 £6 XX

The number of entries has been reduced from 1195 to 85. A close inspection of the
ascii file FLAC.SORT shows that the EMI which can be seen in figure 7b is hardly
picked up by the clipping procedure. The signature of this EMI is merely a few sigma
enhancement extended over a range of hour angles. Flowever, the effect of show up
clearly in the maps of channels 32, 61 and 96. The EMI is detected in the hour angle
ranges (-85”,-75”) and (+8O”,+9Oj for the interferometers 2A and 6A in case of the
XX polarisation and OB and 4B for YY. Therefor, we must add the following lines to
FLAG.SORT.

01 00 * —85.=—75. £2 II
01 00 * —85.-75. £6 II
01 00 * 80.90. £2 II
01 00 * 80.90. £6 II
01 00 * -85.—75. 80 TY
01 00 • -85.—57. 84
01 GO • 80.90. 80 YY
01 00 * 80.90. 84 YY

Now we can actuafly flag the data with this improved list.
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/dzlfusers/eerheyen)1418310WkflîDAT1> cxe nliag

OPTIOI (SROV,FLAG,QUfl) = QUIT:

FUG_OPTIOI (FLAG,CLEÂR.LOÂD,UILOLD,WRITE,READ,QUIT) = FLÂG:

TIPUT_FILE (input t ilename) “FLSG.LOG”: FLAG.SORT
101 entries in list

FLSG..OPTIOI (rUG ,CLEÂR,LOSD,UILDSD,V1ITE,MEsD ,QUIT) FL50:

IIPUT_SCI_JODE (input ‘node’ naae) ““: j N4183

Ed_SETS (Set(s) to do: g.o.t.c.s ) ““: I.O.OY

POLLRISATIOJ (IYI,XY,Y,I,fl) (polarisation(s)) 1fl:

All auto/cross interereters pre—selected

SFLECT_IFIS (Select/dn—select ifrs) a “‘: _ff.-mm-9a

01234B678953CD
o
1
2 +

3 + ++++

4 + ++++

S
6
7
$ +—++++

9
S
S
0
0 +

_____

SaECLIFRS (Select/de—select ifre) “‘: < CI? >1
HA_RAJGE (DEG) (lik range) =

FLAG_HODE (FLAG,UHFLAG,CORR,N000RR,SHOW,JOSHOW,FHEAO,FDATA.

I0FORCEUFLAG,COJT,IEXT,IODE,qUIT) = FL50: 1
FLAG_MODE (FL50 •UIFtAG,CORR,JOCORR,SHOV,IOSEoVFHEAD,FDATA,

IOFORCE,UFLSG,COJT,JEIT,IOOE,qUfl) = FL50: HIiowI
FLIG_MODE (F130 ,UIFLAG ,con,iacou ,SHOw ,IOSHGW ,FEEAO ,FDLTA,

IDFORCE,UFLAG,coJT,IEXT,JODE,QUIT) FL50:

FLAG_MODE (FtAG,UIFUG,CORA.I000U,SHOV,JOSHOW,FHEAD,FDÂTA
IDFOR0E,UFLAG,c8r,InT,JODE,qUn) = OOIT:

Current modes: FL50 SHOW DFORCE IDCORRECT
OPEUTIOI_0 (ALL,HA),< ,MAI,AIDISE,RIOISE,XRI,YRI,XAI,YAI,

IFR,CLIP RRESID,ARESID ,COIT ,MODE,JEXT,IODE,QUIT)
= MODE:

OPERSTIOI_1 (TOTEL,TODATA ,TOHEAD GET,Ptfl,COfl ,HODE,IflT,
IODE,QUIT) = MODE:

101 entries in list
Flagging individual UY points

_________

PIfl..UJGE (chan,HA,ifr,pol) L< CI? >1
31 —84.98 inteflerometers flagged for sector 1.0.0.0.0
ES —84.48 inteHeroters flagged for sector 1.0.0.0.0
35 —83.98 intefleroaeters flagged for sector 1.0.0.0.0
EL —83.48 interferometers flagged for sector 1.0.0.0.0
El —82.98 interferometers flagged for sector 1.0.0.0.0
ES —82.48 interferoseters flagged for sector 1.0.0.0.0
EL —81.97 interferoneters flagged for sector 1.0.0.0.0
ES —81.47 interferoneters flagged for sector 1.0.0.0.0
ES —80.97 interferoneters flagged for sector 1.0.0.0.0
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Ei 65.98 juterferometers flagged for sector 1.0.0.127.0
Bi 86.49 iuterleroaeters flagged for sector 1.0.0.127.0
Bi 86.99 interferometars flagged for sector 1.0.0.127.0
Bi 87.49 interferoneters flagged for sector 1.0.0.127.0
Bi 87.99 interferoneters flagged for sector 1.0.0.127.0
Bi 88.49 interferoneters flagged for sector 1.0.0.127.0
Bi 88.99 interferoneters flagged for sector 1.0.0.127.0
Bi 89.49 interferomaters flagged for sector 1.0.0.127.0
Bi 89.99 intefl.roseters flagged for sector 1.0.0.127.0
Cnrrent aodes: FLAG SHOW DEORCE locoRnEa

0PERLTIOI..1 (T0TEL .TODiTi.TOBEAD.GET,PEIT .cGIT ,MODE.IflT,
loDE,qun) NODE:

FLAG_OPTION (FLiG .CLELR,L0iD,UILOLD ,WRHE ,RELD ,qOIT) = QUIT:

OPTION (5110W,FLAG.QUIT) = quIT:

This procedure of putting the flags on the data takes 2 hours and 32 minutes en a
HP720 (!). We can check whether all the CS’s and EMI is removed by making IFRHA
maps for XX and YY of all the channels and inspect them with NGIDS.

4 Transforming the data.

4.1 Making the sky maps and antenna patterns.

Finally we can tse the calibrated and edited data to transform t.hem into sky maps.
At this moment some decisions must be made about the size of the pixels and the
map, the use and size of a taper, the number and size of the antenna paterns etc.

We will choose the pixel size such that we sample the synthesized beam best, i.e.
about 2.2 pixels per beam in cach direction. This will result in pixel sizes of 5 arcsec in
right ascension and arcsec in declination. Making maps of 512x 512 pixels resuits
in a field size of 0.711 lix 07I degrees. However, when specifying the fleidsize at the
keyword FIELDSiZE you should alwavs consider the FFT-size and not the OUT-size
when relating the desired pixelsize to the resulting fleidsize through the pixel size of
the map. So, altough the OUT-size is 512x512 pixels and the pixels size is 5 arcsec
in RA, the FTELDSIZE you must specify is then 1024x5 arcsec! The edge of the field
in RA will be at the position wbere the sensitivity of the primary beam has decreased
until about 42% of its maximum.

To be able to clean tFe maps properly, the antenna patterns to be used should be
twice as large as the rna5s (1021x 1024 pixels). This implies that the FFT size for
the maps should also be 1024x1024 to avoid aliasing which is incompatible with the
antenna patterns.

The baseline taper will be a gaussian with a width of 2293 meters. This width is
such that the tapervalue at the longest baseline bas decreased by .

In the following example many default values were chosen just to show the various
options.
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/dzl/nsers/verheyen/I4163/DWARFDITA> cxe

OPTIDI (MIIE ,SR0V,flDDLE,V16FITS ,V32fl15 ,flLflTS ,FKDM_OLD,

TO_OLD,CVI,IVS,QUU) • QUIT: make

LOOPS (niter,Setüia = I128.hI

Input dat.:

5CM_RODE (input/output ‘node’ name> — “: N4183

5CM_SETS (Set(s) to do: g.o.f.c.s ) . 11.0.0.01
ELRAJOE (DES) (EI range) •: -90,90

1fl fixed/movable intederometers pre—selected

SELECT_IPRS (Select/de—select ifra) “: -if-imu

012345678918CD
o
1
2
3 t.....

4
S
6 ————+4+.

7
8 ——t...

9 —t...

1
B
C
D

__________

SELECT_IFRS (Select/de—select ifla) = < CI? >J
SCI_JODE (înput/output ‘node’ name) = ‘‘: CI? >

USER_COKMEfl (map coament)

Map propertios:
UV_000RDIIATES (UV,EASEA,IFRMA) (coordinate type) UV:

fl.SIZE (FFT size) = 512,256: 1024,1024

OUT_SIZE (Dutput size) = 1024,1024: 512,512

FIDjIZE (DES) (FiiLdeize (deg)) 1.2 DES ,1.2 DES: L42222,204824 1
QMAPS (More map details?) = EO:

URIFORM (NATURAL,STARtARD,FULL) (Uniform coverage) SflNDÂRD:

standard
flPER (GAUSS,LINEAR,EÂTURAL,OVERR,RGAUSS) (Taper type) =

0*1355: gauss

_____

TAPEtVALUE CM) (Taper eidth) = 2548 M: 122931
CWEIGRT_TYPE (0*1355 ,LIIEAR,IAtiRfl) (Circuiar veight type)

RATURIL: 1
COIVOLVE (0*055 ,501,P4ROL,P6ROL,flPSIRC) (Convolutiou type)

EXPSIIC:

DECOEVOLVE (Correct for convolution?) VES:

Data aanipulationa:
QDATAS (More data handling details?) = 10: []

_________

USER_DATA (STAID*RD,MODEL) (Data to use) = STAIDIRD: standard

UV_*REA (11) (Select UV area) r •:

CLIPPIIG (Clipping?) EO:

FIELD_SEIFT (Field shtft) = 0,0: 0,0

DATA_TYPE (EORJ!AL,COS,SIE,AMPL,PBASE (Usa of data) = NORMAL:
nonnal

SUBTRACT (Sonrce subtraction?) = EO:
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Dutput files:
MAP_POUR (XX,Iy,YX,YY,I,Q,U,V,L,II1,IYI,flI,YYI,II,QI,UI,

71,1.1) (polatisation info) = II:
HAP_000RD (81950_32000,APPAREIT,REFEREICE ,AREFEREJCE) (type

of map coord.) = 81950.32000: 181950_ 320001
OUTPUT (HAP,AP,COVER,REAL,IKkG,A1WL.PSASE) (Output types)

— HIP,AP: E1

__________

OUTPUT_WIP_IODE (output ‘node’ na..)
. 1 N4183map

Creating node 141831411’

Sorting at 20145:25 (Wall, 00:00:00.00 CPU: 00:00:00.00 1/0: 0 P/F: 0)
Scan node 14183 started at 20:45:25
Sector 1.0.0.0 atart.d at 20:45:25
Convolving at 20:45,29 (Nail: 00:00:04.03 CPU: 00:00:01.00 1/0: 0 P/F: 0)
Traneposing at 20:45:35 (Wall: 00:00:10,09 CPU: 00:00:07.00 1/0: 0 P/F: 0)

Description of the anp produced:

0.0.0.0.0.0(#0) type HAP in node 14183MAP

Field: U8C7222 User cosnent:
lii: 182.69583 deg Dec: 43.97639 deg Epoch: 1950.0 Frequency: 1416 14Hz

111 (1950) 182.69583 dag Obs.day 214
Dec(1950) 43.97639 dag Obs.year 93
Frequency 1415.94946 14Hz Epoch 1993.59
Bandvidth 2.32500 14Hz Hap epoch 1950.00

Type: HIPO) Size: 512*512 FF1 size: 1024*1024
Fieldsize: .7097.1.0221 dag Orid stap: 5.00*7.20 arcsec

Fieldshift: .00*00 arcsec
Maximum, 12.54 W.U. at -61,—58 Minimum: -1.66 W.U.at 60,—45

Input baselines: 40 Input Hap(s): 1 Input points: 12690
lormalisation: 14370.9 blue: .165 W.U.

Gaussian taper; Ezpsinc convolution( corrected); lot clipped; Ho subtractions; 0

0.0.0.0.0.0(w) type MAP in node 14183MAP

Finished at 20:45:50 (Wall: 00:00:24A2 CPU: 00:00:19.00 1/0: 0 PIF: 0)

Sorting at 20:45:50 (Wall: 00:00:24-59 CPU: 00:00:19.00 1/0: 0 P/F: 0)
Scan node 14183 startad at 20:45:50
Sector 1.0.0.1 startad at 20:45:50

End at 21,31:36 (Wall: 00:46:10.42 CPU: 00:42:50.00 1/0: 0 P/F: 0)

Because the grating rings scale with frequency, in principle we would need a separate
antenna pattern for each channel. However, it is sufficient to make a few, say 5,
antenna patterns equallv spread over the passband, 1f we are dealing with 128 channels
the antenna patterns should be caiculated at the channels 14, 39, 64, 89 and 114.

/dzl/users/verhayen/14183/DWIRFDATA> cxe nrnap
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OPnOE (MÂKE,SEOV,FIDDLE,Vl6FflS ,W32flTS ,WLFTTS ,flOM..OLD,
T0_OLD,CYx,IYS,QUfl) QUI?: Imaiccl

LOOPS (aiter,Setincr ....) “: 15,...251
Input data:

SCE_NODE (itput/output ‘node’ name) s “: N4183

SGtSETS (Set(s) to do: g.o.f.c.s ) “: 11.0.0.141
Ui_RAEGE (DEG) (Bi range)

fl1 t ixed/movable interferometers pre—selected

SELECT_IFRS (Select/de—select Ure) — 1
0123456789i3CD

o
1
2
3 ++++

4 ++++

5
6
T
8
9

S
C
D —

SELECTJFRS (Select/da—select Urs) ““: < CI? >

SCE_SODE (input/outpt: ‘node’ name) a ““: {< CE>

USELCOMMEIT (map conent) = ““: F31? 1
Map properties:

UV_COORDIEÂTES (UV,BASBA,IFBEL) (coordinate type) = UV:

fl_SIZE (FF7 eize) = 512,256: 1024,1024

OUtSIZE (Output size) 1024,1024: 1024,102.1

FIfl&SIZE (DEG) (Fieldsize (deg)) = 1.2 DEG,1.2 DEG: L1.422222.ai8241
QMÂPS (More ap details?) = 10: yes
UIIFORM (ILTUflL ,STLIDLRD ,FULL) Uniform coverage) STIIDÂRD:

sLandard
TAPER (GAUS5,LIIEÂR,EATURIL,OVERR,RGLUSS) (Taper type) =

GAUSS: Igauss}

_____

TAPER_VLLUE (M) (Taper uidth) = 2548 II: 122931
CVEIGRT_TYPE (GAUSS,LIEEÂR,EATURLL) (Circular night type)

= flTURAL: natural
COEVOLVE (GÂUSS ,BOX,P4ROL,P6ROL,flPSIIC) (Convolution type)

= EIPSIEC: 1 expsinc
DECOEVOLVE (Correct f,r convolution?) = YES: fj
Data manipulations:

QDAflS (More data handling details?) = 10:
SUETfla (Source subtraction?) EO:

Output files:
MAP_POLAR (fl,IY,YX,TY,I,Q,U,V,L,III,IYI,flI,Yfl,II,QI,UI,

VI,LI) (polarisation info) II:
MIPSOORD (51950..32000,LPPAREU ,REFEREICE ,AREEEREICE) (type

of map coord.) B1950_32000: B1950.. 320001
OUTPUT (MÂP,LP,COVER,REAL,IMAG,LIWL,PHASE) (Output types)

= MAP.ÂP:

OUTPUT..WMENODE (output ‘node’ name) = “ IN1183apf
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Creating node 14183k!

Sarting at 22,20:01 (kil: 00:00:00.00 CPU: 00:00:00.00 1/0: 0 P/F: 0)
Scan node 14183 started at 22:20:08
Sector 1.0.0.14 etarted at 22:20:08

End at 22:24:64 (heil: 00:04:46.87 Cru: 00:03:17,00 1/0: 0 P/F: 0)

A result of the transformation is shown in figure $ which displas a part of channel
81. This map is not cleaned and the continuum is also not subtracted. This map can
be plotted following

/dzl/users/verheyen/11183/OVARFDATA> cxe npIoT

OPTIDI (nAp,DATL,NODEL,TaEscorE,RESIDUAL,quIT) QUIT:

PLOflER (QNS,QMSP,REGIS,FREGIS,EPS,EPP,PSL,PSP, Ea,EAP,
PAL,PAP,BITI ,Bfl2,BIT3,I11 ,USEI,USE2) (plotter

to use) = PSP:
WMP,.IODE (input/output ‘node’ naze) = “: l4lSSaap

(niter,Setincr . . 11.11
WIP_SETS (Set(s) to do: g.f.c.p.tm) = “:

Map: OM.si.0.0.0I
PLOT_TYPE (COHT,RALF,POL,RULE) (plot types) COIT,IIÂLF:

i cont.haIf
DLTtTYPE (DATA,SLOPE) (data types to plot) = DATA: data

AREA (Area l,a,dl,da) * 0,0,512,512: 05,70.70

Area(s) selected:
Total : 1 10, m 16, d1 70, dw 70

loise .4400 W.U.

Range: —1.910616, 3.629960

SIZE (plot size) = 1,i: 1,1

FULL_COIT (contour va3ues 1,1.41421.2,2.82843:

1 0.6.I.2,1.82.43.0.3.6I

DOT_COIT (contour values) = —1,—1,41421:
EALFTOIE (IOIE,COITIIUE,STEP,PATTERI) (haiftone type) =

1015 couL ‘,i,,e
RAIGE (halftone range) = —1.910616,3.62995: 0.6,3.6

TRAISFORM (transmission curve) =
. < CE>

COORD (IOIE,DLI1,LM,DRADEC,RADEC,DDEGR (axis aunotation)
= 101E: radeci

COORD_TYPE (TICE,DOflED,FULL) (aus type) = TICK: []
PLOT_POSITIOJS (I0,YES) (sltov sources) = 10:

OPTIOJ (MLP,DLn,HoDa,TaESCOPE,RESIDULL,qUIT) QUIt:
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4.2 Writing the data in FITS format.

Finally we can write the maps and antenna patterns in the format of a FITS cube to
export the data to an image reduction software package like GIPSY. For a single 12
hour measurement without high dynamic range requirement it is sufficient to write
the fits cube with a 16 bit precision. This would save a lot of disk space as well.
However, it is recommended to write the antenna patterns with a 32 bits precision.

/dzl/users/verheyen/14183/DWÂRFDÂTÂ> cxe nmap

apr10! (MAKE,SH0V,FIDDLE,Vl6FflS ,W32FITS ,WflFITS ,PROH_OLD,

T0..OLD,CVX,!VS,QUIT) quIT: EwiGatal
lEPUT_Vlip_IODE (input ‘node’ name) ““: N41&3map

WEP_SETS (Set(s) to do: g.f,c.p,t.m) ‘‘: 10.0.1-127.0.01
CUBIC (Male line cube?) = HO:

OUTPUT_UJIT (01,2.3,4,5,6,7,8,9,O) (output ‘tape’ mit)

FITS_SCILE (JY,VU) = .fY:

FILEflME (t ilename) = ‘‘: litarnapsi
OUTPUT..UBEL (output label) = : 1< CR>I
Writins 0.0.1.0.0.0 to file/label FITSMÂP.000o01

COMWEIT (Tape conent) = ““‘ < CE>

When writing the antenna pattern in a FITS cube we must remember that the channel
numhers in the .WMP file no longer correspond to the original numhers in the .SCN
file.

/dzl/users/verheyen/14153/DWÂRFDÂTA> exe nrnap

OPTI0H (MAKE,SROW,FIDDLE,WI6FUS,W32FITS .WflFITS,FROM_OLD,

T0_OLD,CVX,HVs,QUIT) = qun: w32fitsI
IEPUT_WMP_HODE (input ‘node’ name) ““: N4183ap

WIP_SETS (Set(s) to do: g.f.c.p.t.m) = 10.0.0-100:251
CUBIC (Make line cube?) = HO:

OUTPUT_UJIT (0,1,2,3,4,5,6,7,8,9,0) (output ‘tape’ wijt)

— 0:

FITS_SCILE (JY,WU) = .1: EEI
FILEJAME (filename) = “:

OUTPUT_Lisa (output label) = •: < CE>I
Writing 0.0.0.0.1.0 to file/label FITS*P.000001

COMMEET (Tape comzent) = ““: J < CI?>
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