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i.eduABSTRACTThe NRAO VLBA was used at 5.0 GHz to image 27 FIRST sour
es in the Bo�otes(14h) �eld of the NOAO Deep Wide-Field Survey (NDWFS). The FIRST sour
es weresele
ted as being 
ompa
t and bright enough to have typi
al position errors in onedimension of �400 mas at 4�. For ea
h FIRST sour
e, this a priori position errorde�nes the VLBA sear
h region in a phase-referen
ed image with a FWHM resolutionof 3.3 mas by 1.5 mas. FIRST images of these 27 sour
es imply that 24 are 
andidatesfor 
ontaining a
tive gala
ti
 nu
lei (AGN). Five of these AGN 
andidates were dete
tedwith the VLBA above a typi
al 6� threshold of 1.5 mJy beam�1 and with a positionerror in one dimension of �1.5 mas at 1�. Ea
h VLBA dete
tion has a brightnesstemperature greater than 107 K and must therefore be an AGN. NDWFS images fromdata release 1.0 suggest that two of these AGN are hosted by galaxies, while two areprobable QSOs. NDWFS images are not yet available for the �fth AGN, a possible
ompa
t symmetri
 obje
t. The 19 AGN 
andidates not dete
ted with the VLBA 
ouldstill harbor AGN weaker than 1.5 mJy beam�1 at 5.0 GHz. Therefore, the AGN 
ontentin the radio regime of the Bo�otes �eld is at least 21�9%. Among the 3 FIRST sour
esthat are not AGN 
andidates, none were dete
ted with the VLBA.The strategies developed for this pilot VLBA survey of the Bo�otes �eld of the ND-WFS 
an be applied to any region of the North Gala
ti
 Cap 
overed by the FIRST



{ 2 {survey, with an
illary photometri
 and spe
tros
opi
 data drawn from the Sloan DigitalSky Survey. Tens of thousands of FIRST sour
es 
an therefore be �ltered for AGN withthe VLBA, opening a new era in the study of radio sour
e populations at milliar
se
ondresolution.Subje
t headings: astrometry { galaxies: a
tive { quasars: general { radio 
ontinuum:galaxies { surveys 1. MOTIVATIONThe NOAO Deep Wide-Field Survey (NDWFS) is an imaging survey of 18 square degreeswith 5� dete
tion thresholds in the opti
al of 26 AB magnitudes and in the near-infrared of 21AB magnitudes (Jannuzi & Dey 1999). The primary s
ienti�
 goals of the survey are (1) to studythe extent, nature, and evolution of large s
ale stru
ture at redshifts z � 1 � 4; (2) to identifyrare, luminous star{forming galaxies at z & 4; and (3) to �nd the 
osmologi
ally important oldellipti
al galaxies and dusty protogalaxies at z > 1. The NDWFS data produ
ts will, ultimately,provide photometri
 and astrometri
 information on millions of dis
rete sour
es. Whi
h of thesedis
rete sour
es harbor a
tive gala
ti
 nu
lei (AGN)? A 
omplete 
ensus demands a multiwavelengthapproa
h, possible be
ause of the 
areful design of the NDWFS: the survey is split into two �elds,ea
h 
overing 9 square degrees and 
entered in the 
onstellations of Cetus (02h) and Bo�otes (14h),with ea
h �eld sele
ted as being suitable for 
omplementary observations a
ross the ele
tromagneti
spe
trum.This do
ument reports on an initial AGN inventory of the Bo�otes �eld of the NDWFS, basedon the 
ux density and 
ompa
tness of the radio 
ontinuum emission as measured by the brightnesstemperature Tb. Spe
i�
ally, the NRAO Very Long Baseline Array (VLBA) 
an be used to apply abrightness temperature �lter for AGN in the NDWFS, employing the empiri
al �nding that sour
eswith Tb � 105 K or higher are too 
ompa
t to be starbursts and must therefore be driven by AGN(Condon 1992). Ea
h NDWFS �eld is in
luded in the NRAO Very Large Array survey to produ
eFaint Images of the Radio Sky at Twenty Centimeters (FIRST) at an angular resolution of about 500and �nding about 90 sour
es per square degree with intensities Speak > 1 mJy beam�1 at 1.4 GHz(Be
ker, White, & Helfand 1995; White et al. 1997). For the VLBA survey in the Bo�otes �eld,FIRST sour
es were sele
ted as being 
ompa
t (�M < 500) and bright (Speak > 10 mJy beam�1).The sky distribution of the resulting 100 sour
es is shown in Figure 1.A FIRST sour
e at the 10-mJy level is too weak to be imaged with the VLBA if just traditionalself-
alibration te
hniques are applied. However, the prospe
ts for su

essfully imaging su
h FIRSTsour
es with the VLBA are good if phase-referen
ing te
hniques are employed (Beasley & Conway1995; Wrobel et al. 2000). Se
tion 2 reports the dete
tion of 5 FIRST sour
es with the VLBA at5.0 GHz, using phase-referen
ed observations of 27 FIRST sour
es in the North-West quadrant ofthe Bo�otes �eld. The FIRST properties of these 27 are listed in Table 1. Analysis of the FIRST



{ 3 {images implies 24 sour
es are AGN 
andidates, 2 sour
es are hotspots within an extended sour
e,and 1 sour
e is a jet-like feature adja
ent to an AGN 
andidate. Se
tion 3 examines the impli
ationsof these VLBA dete
tions.2. OBSERVATIONS, CALIBRATION, AND IMAGINGThe VLBA (Napier et al. 1994) was used to observe the 27 FIRST sour
es and 
alibratorson 2001 April 26 UT. Data were a
quired in dual 
ir
ular polarizations with 4-level sampling andat a 
enter frequen
y 4.98749 GHz with bandwidth 32 MHz. This bandwidth was synthesizedfrom 4 
ontiguous baseband 
hannels, ea
h of width 8 MHz. Phase-referen
ed observations weremade in the nodding style at elevations above about 10Æ. Su

essive 80-se
ond observations ofthree FIRST sour
es were pre
eded and followed by a 60-se
ond observation of the phase, rate, anddelay 
alibrator J1426+3625 (JVAS, Patnaik et al. 1992), leading to a swit
hing time of 5 minutes.Swit
hing angles between this phase 
alibrator and a FIRST sour
e were 2:0Æ or less, so only 27FIRST sour
es in the North-West quadrant of the NDWFS were rea
hed (Figure 1). Ea
h FIRSTsour
e was observed during 6 snapshots spread over time to enhan
e 
overage in the (u; v) plane.Calibrators J1416+3444 (JVAS, Wilkinson et al. 1998) and F14543631 (CLASS, Myers et al. 2001)were observed to 
he
k the astrometri
 a

ura
y, while 
alibrators 3C 279 and OQ208 (Ma etal. 1998) were observed for polarization 
alibration and to align the phases of the independentbaseband 
hannels. Observation and 
orrelation assumed a 
oordinate equinox of 2000. Positionsfor the phase 
alibrator and the astrometri
 
he
k 
alibrators were from the �rst extension (N. R.Vandenberg, 2000, private 
ommuni
ation) of the International Celestial Referen
e Frame (ICRF)as realized by VLBI (Ma et al. 1998). Data editing and 
alibration were done using the 2001De
ember 31 release of the NRAO AIPS software and following the strategies outlined by Ulvestad(2001). Data deletion was based on system 
ags re
orded at observation and tape weights re
ordedat 
orrelation. VLBA system temperatures and gains were used to set the amplitude s
ale to ana

ura
y of about 5%, after �rst 
orre
ting for sampler errors.The AIPS task IMAGR was used to form dirty VLBA images of the Stokes I, Q, and Uemission from ea
h FIRST sour
e, with the visibility data being naturally weighted to optimizeimage sensitivity. Ea
h VLBA image spanned 4096 � 0.4 mas = 1600 mas in ea
h 
oordinate.Columns 1-4 in Table 1 
hara
terize the parameters of the ellipti
al Gaussian �t to ea
h FIRSTsour
e (White et al. 1997): the peak position 
oded as the name, the peak intensity (Speak), therms noise value (�s), and the major and minor axes dimensions and elongation position angle atFWHM (�M, �m, PA). These parameters 
an be used to estimate the 4� error ellipse for the FIRSTposition (White et al. 1997). This error ellipse, given in Column 5 of Table 1, de�nes the VLBAsear
h region. This region is well within the �eld-of-view (FOV) limits set by time and bandwidthaveraging or by non-
oplanar baselines (Wrobel 1995). The most 
onstraining FOV limit followsfrom a

epting a 10% drop in the peak amplitude of a true point sour
e due to averaging over ea
h8-MHz baseband 
hannel; the resulting FOV is ellipti
al with major axis 3300 mas, minor axis



{ 4 {1500 mas, and elongation PA 0Æ. Garrington, Garrett, & Polatidis (1999) have developed a similar,but two-stage, strategy for surveying FIRST sour
es: in the �rst stage, �ltering observations aremade with MERLIN at 5 GHz; in the se
ond stage, only the MERLIN dete
tions, with their smallersear
h ellipses, are targeted during joint observations at 5 GHz with the VLBA plus the EuropeanVLBI Network.For a typi
al VLBA image, the angular resolution was 
hara
terized as an ellipti
al Gaussianwith FWHM dimensions of 3.3 mas by 1.5 mas and elongation PA of 0Æ. Column 6 of Table 1 givesthe rms noise values in the dirty VLBA images at 5.0 GHz of Stokes I (� ds ). These values 
loselymat
h those expe
ted given the array and observation parameters (Wrobel & Walker 1999). Theenormous number of beam areas sear
hed, typi
ally 105, requires a 6� ds threshold for dete
tions(Wall 1979). Residual errors in the phase 
alibration will degrade the point-sour
e sensitivity ofthe VLBA. To quantify the e�e
t of this loss of 
oheren
e, after phase self-
alibration the imagesof the 
alibrators J1416+3444 and F14543631 had peak intensities of 1.21 and 1.07, respe
tively,times their peak intensities before phase self-
alibration. Observations of these 
alibrators requiredswit
hing angles of 1�3Æ. But swit
hing angles of 1�2Æ were needed to rea
h the FIRST sour
es, sothe appropriate 
orre
tion for 
oheren
e loss is about 1.15 and the upper limits (S dpeak) in Column 7of Table 1 are set to 1.15 � 6� ds .Five dirty images of Stokes I at 5.0 GHz showed peaks above the dete
tion threshold of 6� ds .These images were 
leaned using the AIPS task IMAGR in regions 
entered on the dete
tions andspanning 8 mas for the isolated dete
tions and 16 mas for the double dete
tion. Figure 2 showsthese 
leaned images, while Table 2 lists results from analyzing the 6 
omponents in the images at5.0 GHz. Column 3 gives the rms noise values (� 
s ). Quadrati
 �ts to the 
omponents yielded thepeak intensities (S 
peak) in Column 4 plus the peak positions in Column 5 (�J2000) and Column 6(ÆJ2000). The errors in the peak intensities are the quadrati
 sums of the image rms values anda 5% s
ale error. Column 7 gives the astrometri
 error in one dimension (� 
a ), taken to be thequadrati
 sum of terms measuring the peak signal-to-noise ratio (Ball 1975) and the a

ura
y ofthe absolute astrometry. Images of the 
alibrators J1416+3444 and F14543631 prior to phase self-
alibration set the latter term to 1.5 mas, large enough to dominate the position error budget. The
omponents in Figure 2 seem to be slightly resolved, but this apparent resolution is likely to bearti�
al and due to residual errors in the phase 
alibration. Conservative upper limits to the majorand minor diameters of ea
h 
omponent are 3.3 mas and 1.5 mas, respe
tively. For the strongersour
es, areal integrations were done over N beam areas to estimate the total 
ux densities (S 
total)listed in Column 8, for whi
h the asso
iated errors are the quadrati
 sums of pN times the imagerms values and a 5% s
ale error. Ea
h of the 6 
omponents in Table 2 has a linearly polarized 
uxdensity below 1 mJy beam�1. This limit is of physi
al interest only for J142910.223+352946.86,for whi
h the 
orresponding polarization per
entage is less than 7%.VLBA phase-referen
ed data were also a
quired on 2000 September 8 UT at a 
enter frequen
yof 8.42149 GHz, but otherwise employing identi
al observing strategies. The utility of those datafor sear
h purposes was 
ompromised by the elevated system temperatures due to rain at 4 anten-



{ 5 {nas; the substantial 
oheren
e loss 
orre
tion of about 1.4; and the larger number of synthesizedbeam areas, with major and minor axes at FWHM of 2.0 mas and 0.9 mas, respe
tively, in thesear
h ellipses. Still, for the 5 VLBA dete
tions at 5.0 GHz, the dirty images at 8.4 GHz re-sulted in dete
tions of J142456.287+352841.80 and J142910.223+352946.86, plus upper limits forJ142842.556+354326.60 (< 2.6 mJy beam�1), J142937.566+344115.69 (< 2.8 mJy beam�1), andJ143449.111+354246.98 (< 3.2 mJy beam�1). Analysis of 
leaned images of the two dete
tionsyielded the entries at 8.4 GHz in Table 2.3. IMPLICATIONSTwenty-four FIRST sour
es are AGN 
andidates. Five of these were dete
ted with the VLBAat 5.0 GHz above a typi
al threshold of 1.5 mJy beam�1. Four of the VLBA dete
tions are iso-lated 
omponents (J142456.287+352841.80, J142842.556+354326.60, J142910.223+352946.86, andJ142937.566+344115.69), while the �fth VLBA dete
tion is a double (J143449.111+354246.98).Ea
h dete
ted 
omponent has major and minor diameters less than 3.3 mas and 1.5 mas, respe
-tively. The 
orresponding brightness temperatures are Tb > 107 K. Free-free absorption limits thetotal brightness temperature of the 
oextensive thermal and nonthermal radio sour
es generated byany starburst to a few times the ele
tron temperature of about 104 K at frequen
ies above about1 GHz (Condon 1992). The VLBA dete
tions with Tb > 107 K are too 
ompa
t to be starburstsand must, therefore, be driven by AGN. While an unusually powerful radio supernova in a nearbygala
ti
 nu
leus 
ould mimi
 an AGN for a few months or years (eg, Wrobel, Fassna
ht, & Ho2001), su
h a supernova would remain undete
ted at the 
osmologi
al distan
es suggested belowfor these 5 FIRST sour
es. The VLBA astrometry of these 5 AGN an
hors the Bo�otes �eld of theNDWFS to the ICRF.NDWFS images in Bw, R, and I are available from data release 1.0 for 4 of the 5 VLBAdete
tions. Pro�le �tting was done to these images to assess the opti
al 
ounterparts' spatialextents, total magnitudes in I (Column 2, Table 3), and typi
al 
olors Bw�R and R�I (Column 3-4, Table 3). J142456.287+352841.80 and J142910.223+352946.86 are ea
h probably a QSO, beingboth blue and spatially unresolved in the NDWFS. J142456.287+352841.80 is fainter, and probablymore distant, than the FIRST quasars identi�ed by Be
ker et al. (2001). J142842.556+354326.60and J142937.566+344115.69 are ea
h probably a galaxy, being spatially resolved in the NDWFS.J142842.556+354326.60 is redder in R � I than any of the galaxy tra
ks through the 
olor-
olordiagram in Jannuzi & Dey (1999). The galaxy type is most likely ellipti
al, in whi
h 
ase it maybe at a photometri
 redshift zph � 1 � 2. J142937.566+344115.69, although weak, has 
olorsthat are 
onsistent with several galaxy tra
ks: it 
ould be a S
 galaxy at zph � 1, a Sb galaxyat zph � 1:5, or an ellipti
al galaxy at zph � 2:5. But these estimated photometri
 redshiftsmust be quite unreliable: they are based on no-evolution models and are therefore inappli
able forredshifts beyond 0.5 or so. NDWFS images are not yet available for the �fth VLBA de
te
tion,J143449.111+354246.98, suspe
ted of being a 
ompa
t symmetri
 obje
t. An
illary opti
al data



{ 6 {will be parti
ularly valuable in this 
ase, be
ause these young (Owsianik, Conway, & Polatidis1998; Taylor et al. 2000) and rare obje
ts o�er insights into evolutionary models for radio galaxies(Readhead et al. 1996) and strong tests of uni�ed s
hemes for AGN (Pe
k et al. 2000).The 19 AGN 
andidates not dete
ted with the VLBA 
ould still harbor AGN weaker than1.5 mJy beam�1 at 5.0 GHz. Therefore, the AGN 
ontent in the radio regime of the Bo�otes �eldis at least 21�9%. The statisti
al a

ura
y of this result is set by the small numbers of AGN
andidates observed and dete
ted in this pilot VLBA survey. When 
omplete, the VLBA surveywill target about four times as many AGN 
andidates. This will improve measures of the AGN
ontent and enable meaningful 
omparisons with the predi
tions of evolutionary models for radiosour
e populations, su
h as the promising one by Ja
kson & Wall (1999) based on a uni�
ations
heme. More VLBA dete
tions will also help broaden knowledge of the range of stru
tures insamples unbiased by spe
tral presele
tion. This 
ould potentially lead to the dis
overy of newtypes of VLBA sour
es and also have impli
ations for the interpretation of VLBA images of sour
esthought to be gravitationally lensed (eg, Augusto et al. 2001). Further VLBA nonde
tions of AGN
andidates will still have astrophysi
al value, be
ause of the visibility-fun
tion 
onstraints on mass
ales and the an
illary identi�
ation information. Analysis of these topi
s for all undete
ted AGN
andidates will be deferred until the VLBA survey of the Bo�otes �eld is 
omplete.Among the 3 FIRST sour
es in the pilot survey that are not AGN 
andidates, none weredete
ted with the VLBA. This is as expe
ted, as 2 of these are hotspots in a Fanaro�-Riley 
lassII sour
e, while the third is a jet-like feature adja
ent to an undete
ted AGN.The strategies developed for this pilot VLBA survey of the Bo�otes �eld of the NDWFS 
anbe applied to any region of the North Gala
ti
 Cap 
overed by the FIRST survey, with an
illaryphotometri
 and spe
tros
opi
 data drawn from the Sloan Digital Sky Survey (York et al. 2000).Tens of thousands of FIRST sour
es 
an therefore be �ltered for AGN with the VLBA, opening anew era in the study of radio sour
e populations at milliar
se
ond resolution.Positions of 
alibrators in the �rst extention of the ICRF were provided by observations fromthe joint NASA/USNO/NRAO geodeti
/astrometri
 observing program. This work made use ofimages provided by the NOAO Deep Wide-Field Survey (Jannuzi & Dey 1999), whi
h is supportedby NOAO. NOAO is operated by AURA, In
., under a 
ooperative agreement with the NationalS
ien
e Foundation. NRAO is a fa
ility of the National S
ien
e Foundation operated under 
oop-erative agreement by Asso
iated Universities, In
.
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Table 1. Photometry and Astrometry of FIRST Sour
esVLA at 1.4 GHz VLBA at 5.0 GHzSpeak �s �M,�m,PA Sear
h Ellipse � ds S dpeakFIRST Name (mJy beam�1) (mJy beam�1) (00; 00; Æ) (mas,mas,Æ) (mJy beam�1) (mJy beam�1)(1) (2) (3) (4) (5) (6) (7)AGN CandidatesJ142456.287+352841.80 11.32 0.141 1.36,0.00,118.4 852,826,118.4 0.25 3.0J142516.512+345246.62 57.30 0.136 2.50,0.27,147.6 760,691,147.6 0.24 <1.7J142632.164+350814.71 87.10 0.134 2.09,1.10, 70.3 728,693, 70.3 0.25 <1.7J142705.073+343628.84 27.03 0.133 2.34,0.48,176.5 789,727,176.5 0.26 <1.8J142738.271+343148.69 46.80 0.141 3.39,2.23,121.4 825,756,121.4 0.24 <1.7J142842.556+354326.60 19.16 0.142 1.57,1.25, 65.9 789,777, 65.9 0.25 2.3J142904.545+343243.54 12.23 0.145 1.72,0.54,178.6 858,822,178.6 0.24 <1.7J142905.666+3449 9.87 25.83 0.137 3.65,0.70,168.6 880,735,168.6 0.23 <1.6J142906.607+354234.67 29.73 0.143 0.69,0.00,148.5 728,722,148.5 0.26 <1.8J142910.223+352946.86 17.49 0.140 0.75,0.70, 90.0 773,772, 90.0 0.59 14.6J142937.566+344115.69 10.60 0.135 1.34,0.49,179.7 856,834,179.7 0.25 1.6J143008.885+344713.75 26.74 0.145 0.88,0.80, 0.0 740,739, 0.0 0.23 <1.6J143022.337+343727.14 11.28 0.132 1.85,1.03,111.6 863,831,111.6 0.23 <1.6J143134.549+351511.19 58.47 0.137 1.91,1.42,133.2 731,713,133.2 0.24 <1.7J143155.856+345926.99 10.53 0.142 1.32,0.27, 66.0 865,842, 66.0 0.24 <1.7J143213.543+350941.05 15.65 0.146 1.57,0.00, 23.1 816,783, 23.1 0.25 <1.7J143237.978+353036.69 13.89 0.139 4.17,1.01,145.4 1002,807,145.4 0.24 <1.7J143239.561+350151.42 12.86 0.145 1.12,0.84, 0.0 827,820, 0.0 0.24 <1.7J143256.072+353339.52 62.94 0.131 0.65,0.14, 90.0 691,686, 90.0 0.25 <1.7J143259.904+352833.52 13.47 0.140 3.77,1.29,175.6 973,820,175.6 0.24 <1.7J143309.671+351520.14 13.77 0.146 2.66,0.90,141.0 893,812,141.0 0.24 <1.7J143432.836+352141.47 20.32 0.130 1.96,1.64, 24.5 791,777, 24.5 0.24 <1.7J143435.361+352622.26 30.93 0.132 0.82,0.55, 0.0 723,719, 0.0 0.26 <1.8J143449.111+354246.98 21.57 0.143 1.38,0.00,128.4 771,747,128.4 0.33 4.3OtherJ142617.948+344039.63 11.88 0.141 2.22,1.68, 64.1 885,857, 64.1 0.25 <1.7J142623.374+343950.45 16.61 0.138 1.38,0.00, 68.6 794,770, 68.6 0.25 <1.7J143433.725+352128.50 10.97 0.130 4.92,1.71,141.9 1107,858,141.9 0.25 <1.7
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Table 2. VLBA Components at 5.0 and 8.4 GHzFrequen
y � 
s S 
peak �J2000 ÆJ2000 � 
a S 
totalFIRST Name (GHz) (mJy beam�1) (mJy beam�1) (h,m,s) (Æ,0,00) (mas) (mJy)(1) (2) (3) (4) (5) (6) (7) (8)J142456.287+352841.80 5.0 0.23 3.2�0.3 14 24 56.30460 +35 28 41.7473 1.5 3.2�0.88.4 0.31 2.6�0.3 14 24 56.30459 +35 28 41.7474 1.5 |J142842.556+354326.60 5.0 0.24 2.2�0.3 14 28 42.55564 +35 43 26.9421 1.5 3.6�0.9J142910.223+352946.86 5.0 0.31 14.8�0.8 14 29 10.22242 +35 29 46.8911 1.5 23.9�1.68.4 0.56 9.5�0.7 14 29 10.22243 +35 29 46.8911 1.5 14.7�2.5J142937.566+344115.69 5.0 0.24 1.7�0.3 14 29 37.55494 +34 41 15.5915 1.5 |J143449.111+354246.98 5.0 0.25 4.1�0.3 14 34 49.10159 +35 42 47.2206 1.5 13.5�1.8a5.0 0.25 3.5�0.3 14 34 49.10185 +35 42 47.2186 1.5 |aIn
ludes both 
omponents.
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Table 3. Data from NDWFS Release 1.0Typi
al Typi
alTotal I Bw � R R � IFIRST Name (AB mag) (AB mag) (AB mag)(1) (2) (3) (4)J142456.287+352841.80 19.8 �0.9 +0.6J142842.556+354326.60 19.9 +0.5 +2.5J142910.223+352946.86 18.4 �1.6 +1.7J142937.566+344115.69 21.5 +0.1 +1.1
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Fig. 1.| Shaded square is 3Æ on a side and shows the Bo�otes (14h) �eld of the NOAO Deep Wide-Field Survey(NDWFS). The 
ir
les in the �eld show 100 FIRST sour
es, with bigger 
ir
les en
oding stronger sour
es. The
alibrators outside the �eld are marked as simple squares for phase 
alibrators and as squares with inner symbols forastrometri
 
he
k sour
es. The 2 
he
k sour
es 
losest to the survey region are weak CLASS sour
es. A dashed 
ir
leof radius 2:5Æ is 
entered on ea
h phase 
alibrator, showing a plausable swit
hing angle for phase referen
ing at afrequen
y of 5.0 GHz. Ea
h FIRST sour
e in the Bo�otes �eld is therefore a

essible to the VLBA. This work reportsVLBA results for the 27 FIRST sour
es lo
ated 2:0Æ or less from the phase 
alibrator J1426+3625. The thi
k 
ir
le
entered on this phase 
alibrator has a radius of 2:0Æ.
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(a) J142456.287+352841.80   NRAO   VLBA   5.0 GHz
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(b) J142842.556+354326.60   NRAO   VLBA   5.0 GHz
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(c) J142910.223+352946.86   NRAO   VLBA   5.0 GHz
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(d) J142937.566+344115.69   NRAO   VLBA   5.0 GHz
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(e) J143449.111+354246.98   NRAO   VLBA   5.0 GHz
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230Fig. 2.| Montage of VLBA images of Stokes I emission from 5 FIRST sour
es dete
ted at a frequen
y of 5.0 GHz.Ea
h 
leaned image is 
entered on the position of the VLBA dete
tion and spans 20 mas. In ea
h image, the shadedellipse shows the Gaussian restoring beam at FWHM, negative 
ontours are dashed while positive ones are solid, thegrey s
ale shows positive intensities with darkest values at the image peak (Column 4, Table 2), and 
ontour levels areat �6, �4, �2, 2, 4, 6, 8, 10, 12, 14, and 16 times the rms noise level (Column 3, Table 2). (a) J142456.287+352841.80.(b) J142842.556+354326.60. (
) J142910.223+352946.86. Extra 
ontour level at 32. (d) J142937.566+344115.69. (e)J143449.111+354246.98.


