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“in this report may be obtalned directly From the VLA staff,

- 6 cm, and 20 cm. are supported, Observatlons at three geparate bandwmdths, '
'all bands except 20 cm where llnearly polarized Ffeeds are ln,usen
montha_ The locatlon of these antennas from the array cenLer are

approxlmately 0 E 0. T 1 3 1.6, 3.2, 5 2, 7.7, and 10.5 Lm along the ﬁ.?thu X
_West arm and 0 1 0 5r 1 Oe and 1. 6 km along Lh@ East arm. Lhe West '
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The capabiiitiesrof'the VLA array véxy with time because of the

rapid changes durlng construction.. There is currently no regular ox

formal means cf comuunicating the current observatmonal Linltatlons of

the VLA to elther rinsiders® or "outsiders®. To overcome some of these

-dlfflcultles we suggest a bimonthly or quarterly report whlch very

© hriefly summarizes the mast recent estimates of the sen51tIVLty, Lesoiutlon

and observational llmlﬁatlons of the VIA as well as convey TChe mosL recent

information on calibrators and software changes. The motivation for

this report ig to supply the user or notential user of the array with

information on its capabilities which can be used as quidelines jin

. proposing and planning observational prdgramse The document will not

contain detalled descrlptlons of, or detailed progress reporﬁ% Ol array
problems. Nor Wlll it contain schedules and dates fpr enhanced

capabllltlesu 7
The hardware conflguratlon as well as the best estlmatcs of the j

fsen51tivity of the VLB at the end of September are briefly outlined.

' _More current estlmates of the array status or information not Covered

i 0 HARDWARE CONFIGURATIONS

Contlnuum obserVations at the four separate wavelengths 1.3 cm, 2 cm, B

50p 12 and 1 5 MHz, are p0551bleu Clrcularly polar;zed feeds axe used ai

There were a total of twelve antennas operating at the close of th(

" arm. is populated prlnclpally in the A conf;guratlcn and the East arm 1n-—w'

the B conflgurat:l.on° The approx1mate mlnlmum and maximum baselines ate'




" +o astronomical chservations.

'2 0 OBSERVATIONAL LIMITA‘I‘IONS

conservatlve. )  ,‘f[_ j;; ‘.},'iy

that synthesis observatlons at the hlgh frequencieg may nece531tate

0.2 and 12 k- respectlvelyg
7 Wlth as many as three antennas a551gned to the test array for testlng

purposes, there were cbserving periods with fewex than 12 antennas devoted '

The best estlmates of the SenSltLVlty and Lesolutlon of the VLA are

summarlzed in Tahle Ia 3

paramaters assume 12 antennas, a max;mum basellne of 12 km and an

observ1ng handw1dth of 50 MHzo In generaL ihe parameter estlmates are

\

,Mapplng of sources 15 restrlcted to small d;ameter sources untll
moxe antennas become avallable at shorter spa01ngs, _Sources with _”
extended errors in. Leglons larger than 2', 45", 15", ‘and 10" at 20;.6, i[
2, and 1.3 om respectlvely, will be missing major fractions of flux T

den91ty unless spa01ngs of 50. to 400 m can be included in the observatlonsc_

The poorly understood large daytimne 51ngla antenna 901nt1ng SXrors of

L arcmlnute or more;w111 1nfluence observatlonai strategy to the extent

SeVeral polntlng checks durlng the run.

‘3L2nl Dynamic Range
The dynamlc range, 1oose1y deflned to be the ratio of the




e

o and compllatlon of “unresolve&“ radlo sources used Lo calibrate the gain

2.3 Interference

Externally and internally generated radio interference has
had a variable influence on past observations taken in the 20 cm
band. The amount of interference noticed in cbservational data

has. diminished recently.

2.4 Positions: _
Source position can be determined to approximately 0.05
' arcseconds for sources in the north and about 0.2 arcseconds fox

 sources south of -20 degrees declination.

‘2 5 Polarlzatlon

‘ clrcular polarization measurements are not presently possxble
‘_because of the large circularly polarlzed side lobes.
. Linear polarization observations are possible at 6 cm. The
on-axis instrumental polafization can be deterﬁined to an accuracy
of about 0.5 to 1.0 percent. This poér accuracy is partly a result
of known poinﬁing problems. Mapping the pelarization of sources
more than Dna'érgminute away from the beam center may be subject to
uncertainties %reater than one percent because of the large linear
" polarized side lobes. Polarization observations in the 20 cm band
are not supporﬁed and observations at the short wavelengths, o

‘ particularly_i;3 cm, are severely hampered by pointing problems.

S

:2,6' Spectral Line Capébilities
Not possible. -

,VLA CALIBRATORS } . , o ) . .3
The general phllosophy adopted by the VIA staff towards the measurement -

and phase of the VLA is {a) to flnd and manltor the flux dens;ty 0£ about

_tmo dozen unresolved unconfusede and relatlvely qﬁiescent sourcea aL th@
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four primary frequencies and (b} to determine the accurate {<0"03 arcseconds)
positions for about 50 unresclved sources well distributed over the sky. ‘
The list of flux density calibrators and primary phase calibrators

as of September 30 are presepted in Tables II and III. These lists ave

by noc means complete and will be updated at approximately one or two ._;“f”_f

month intervals. There exists larger 1lsts of secondary phase and gain
calibrators which have a wore limited use and can be used in conjunctlmn .

"'with the primary calibrators. As the VIA staff collects more éataf th&

 pr1mary list of callbrators will grow and become more. completeu

" Furthermore the flux density calibrators will at some future time

-'becoﬁe a subsest of the primary list of phase calibrators. -
o Tﬁere”are eqrréntly a limited number of sources used ferrpolériéation":

‘calibration at & cm. The instrumental polafiéation can be calibrated _

usi_ng' 0316+413, '0552-:7393.5. 09234398, 13284307, and 2005+403. 13284307 '

ris currently used:t@nestablish the absolute position angle. tThe list o

of polarization calibratoxs will be expanded in the neax future.

4.0 SOFTWARE STATUS

The current on—31te VLA softhre ca§ablllt1es for convthzng raw
_ Vlslblllty data into welldcallbrated maps are best summarized by ':‘
'brlefly listlng ‘the varicus tasks presently implemented at the d%fferent
:stages of data }_:}1’@'::«':35s_l.nr_:;.= No attempt is made to list the complate set i
;of elther the software optiong or its llmltatLOHSG , S “:r
. The onﬂllne computers, ‘the Modcomps, automatlcally {a} ahanqe th37: i
LLO phase to compensate for dlfferentlal atmospherlc refractlon, and L
*ﬁ(b) correct the v151b111ty Phases for varlatjons in the effcctlve 7
.electrlcal lengtﬁ of the wavegulde and some of the antenna L0 paths ;:il(
'f(thls 1atter correctlon is often terme& the "round trlp phase correcﬁion“)
In addltlon, ga;n varlatlons caused by changes ln the sysLem temperatul@ o
are correctea by u51ng real- tlme measuleé system temperauuresba The Lo
1atter correctlon may be turned on or off at the astronome_ s aptxon _;‘

and by default is turned on at 6 ci inya




all further processing required to take the initially corrected

_Vlslbillty data from the Modcomps through calibration to the f£inal

-ﬁmaps is accompllshe& using the DEC-10 general purpose computer, " The

. 7 ‘software 1s qulte extensive and employs an antenna=by~antenna callbratlon )

”technlquec
" For the callbratlon of data there exxst programs to {a) flag data

';good or had, (b) correct phases for known source position errorsg'

antenna posrtlon errors and time errors, and (c) correct amplrtu&es
‘ffor general zenlth angle dependent effects such as atmcspherrc
'abeorptron; Flrst order antenna shadcwrng correctlons and system
Jtemperature correctlons for all bands ut1llzlng the measured system

L

temperatureldata'are p0551b1e. “The . antenna galn, phase - and polarlzatlon e

.

 CharaCter1St1CS are calculated from calibrator source observatlons,

interpolated in tlme and stored with the visibility data. It 1s

'5'99551b1e to undo some of the correctlons applled by the Modcomps;

d:.these currently 1nc1ude the round-trip phase correctlons at all bands and E

fthe eystem temperature correction at 6 cm. There is additional software

ikwhich allows the observers to calculate basellne and polntlng @EXOLS from

! callbrator observatlons,

The tagks for conversron of callbrated data to maps-includebsortingrt

‘grlddlng, fast Fourler transform, source subtractlon in the u,v planea

'7iand the clean algorlthm Both u,v plane convolutlon (to ald in xeduCLHq

the allas1ng problems) “and taper1ng are supported,_ Map dlSplay Eormats

'1nc1ude. character dlsplay on oomputer termlnals and line grlnter output,

contours w1th or w1thout polarlzatlon on the Tektronlx storage tube

term1na1 and the Versatec dot matrlx plotter, and gray scale and color

1mages on the Comptal graphlcs‘termlnal attached to the PDP l1/40<




TABLE IX

# " FLUX DENSITY CALIBRATORS - *,

1519273

- 21.34+004

'6116+319 . 6538+498

01344329 0552+398 1730-130 | 23520405
02244671 0727115 17491096 RERELE B
o229+132 " 0923+392 17494701

0237-233 1127-145 1921-293

0316+413 1245-197 2005+403

0537-441 "1328+307 | 20214614

.These calibrators are unresolved to the 3
 percent level at 20 and 6 cm wavelength

~and to the 5 percent level at 2 and 1.3 cm

. over most of the baseline range currenily

" available at the VIA. The exceptions include:

B 0224467 -0220+132, 0316+413, 0923+392, and 1749+096 must mot be usea .
' - as short baselines at 20 and 6 cm. - , S L

¥
¥

;]0134+329, 0533+498 and 1328+307 must not be used at 1ong basel;nes
E ‘at all bands. excepﬁ 20 cm, . , :

'_ 0134+329 an& 0538+498 must not be used aﬁ 2 and 1.3 cm on any basellnesﬂ

”5 .‘0923+392 and 1730 130 must not be use& at 20 cm on any basellnesn b




04304052 |
05524398
07424103 .1

| 0316+413
0333+321

0814+425
. 0831+557

' 08514202
:V=0923+392
0953+254
1155+251
'1245-197

0336-019
0355+508

. 1253-055

15024106

‘13284307
1.404+286

15554001

16114343
| 1638+398.
| 1641+399

. |- 1730-130

13284254

18074698
' 2005+403 .

-

R

'L?251+158'

2345-167

20214614
22004420
92304114




