Appendix D

Fits to data

The figures in this Appendix show the fits to the photometry for the models detailed in Chapter 5. The fits for the sources that were modelled in Chapter 5 are shown from page 188. Page 247 shows the fits to the two extra sources from the near-infrared polarimetry of Chapter 6, and the fits for the sources without redshifts (as discussed in Section 5.8) are shown from page 248. Each figure contains a number of sections, showing different observations and different model fitting results.

The panel at the top-right shows the basic data for the source. There is an entry in the “other name” section if there is another common name that the source is known by. The classification is that given by Drinkwater et al. (1997). If the source is a BL Lac or BL Lac candidate, this is also stated, together with a reference for this status. This reference is either PG95, representing Padovani and Giommi (1995) (the primary source of BL Lac classifications) or VV00, representing Véron-Cetty and Véron (2000). The galactic extinction from Schlegel et al. (1998) is given, and is converted into a B-band absorption. The B magnitude and B − K colour are given, as is the absolute magnitude M_V (calculated according to Section 4.4).

The photometry is shown in the centre-left panel. The magnitudes from Table B.1 have been converted into fluxes according to the zero magnitude fluxes from Table 4.1, and plotted on a log-log scale against wavelength. The two models – the power law fit and the combined fit – are also shown. The best fit is plotted with a solid line, while the other (if it is a viable fit – see Chapter 5 for details) is plotted with a dashed line. If the best fit model is the combined model, the two individual components are shown with dotted

186 Fits to data

lines. Locations of well-known emission lines, placed at the redshift of the source, are shown along the top.

The centre-right panel has two parts. The plot shows the values of χ^2/ν for each value of λ_p that was considered for the combined fit. If the fit was viable (i.e. if the normalisations of the two fitted components were both positive), then the symbol used is a circle, while a dot is used if the fit is not viable. The χ^2/ν value of the power law fit is shown by the (lower) horizontal line. If the source was too blue to fit the combined model to, then a second horizontal line shows the χ^2/ν value from a fit with just the BBB power law (i.e. λ^{−1.7}) component. This plot then provides a graphical way of seeing which model was better, and how well constrained the peak wavelength is. Next to this plot are the basic details of the best model fit. This includes the fitted model parameters (the power law index and the peak wavelength), the χ^2/ν value and ν, the number of degrees of freedom. Also shown, for combined fits, are the ratio of the synchrotron to the power law component and to the total flux, at 0.5μm (rest frame).

At the top-left is a graph of any polarisation measurements. These are either the NIR polarisation measurements from Chapter 6 (shown in circles), measurements from Wills et al. (1992) (squares), or measurements from Impey and Tapia (1990) (diamonds). The latter two, being un-filtered optical measurements, are plotted at an arbitrary wavelength of 0.5μm, and thus are for illustrative purposes only (they are not simultaneous with any of the other observations – see Chapter 6). The polarisation is plotted on a linear scale, against wavelength on the same log scale as the photometry.

The bottom-left shows the optical spectrum, where one exists in our data-base (the analysis of these spectra is presented in Francis et al. (2001)). This is plotted on a log-log scale with f_λ against λ (again to match the scales on the photometry plot). Locations of prominent emission lines, placed at the redshift of the source, are shown along the top.

Finally, the broad-band SED is shown in the bottom-right. The observations are from a number of sources:

RADIO: The radio observations come from three sources: the circles are the four simultaneous fluxes obtained made with the ATCA; the triangles are the two PKSCAT90 fluxes (Wright and Otrupcek 1990) used to define the PHFS; and finally, the crosses are simultaneous observations from the large survey by Kovalev et al. (1999).

IRAS: Fluxes from the IRAS Point Source Catalog are shown. The symbols indicate the level of confidence of the detection: circles and squares indicate detections (of high and moderate quality), while crosses indicate upper limits.

OPT: The optical–NIR photometry discussed in this thesis is shown in the optical region. Also shown in this region is the best fit model, plotted between 10^{13} Hz and 10^{15.5} Hz, together with the individual components for the combined fits.

X-RAY: The X-ray fluxes are taken from Siebert et al. (1998). The X-ray slope used is either that explicitly given therein, or the average values for quasars, galaxies or BL Lacs that they calculate. The error in the X-ray slope is also shown. If the source is not detected (i.e. the flux is an upper limit), the bow-tie is plotted with a dotted line.

EGRET: Fluxes from the Third EGRET Catalogue (Hartman et al. 1999) are shown, either as a square (for detections) or a triangle (for upper limits).

Finally, please note that the combined fit shown for PKS 2245−328 is clearly unphysical, and should be disregarded. We take the best fit to be the power law fit given in Table C.1.

188 Fits to data

189

190 Fits to data

191

192 Fits to data

193

194 Fits to data

195

196 Fits to data

197

198 Fits to data

199

200 Fits to data

201

202 Fits to data

203

204 Fits to data

205

206 Fits to data

207

208 Fits to data

209

210 Fits to data

211

212 Fits to data

213

214 Fits to data

215

216 Fits to data

217

218 Fits to data

219

220 Fits to data

221

222 Fits to data

223

224 Fits to data

225

226 Fits to data

227

228 Fits to data

229

230 Fits to data

231

232 Fits to data

233

234 Fits to data

235

236 Fits to data

237

238 Fits to data

239

240 Fits to data

241

242 Fits to data

243

244 Fits to data

245

246 Fits to data

247

248 Fits to data

249

250 Fits to data

251

252 Fits to data