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We present an updated catalog of the important optical data for the radio sources in the Revised Third Cambridge 
Catalog. Optical positions, redshifts, magnitudes, and identifications have been included as well as radio flux densities and 
spectral indices for the sample of 297 extragalactic 3CR sources. A bibliography of optical/radio data is also given. 

In addition to the literature compilation we present new spectroscopic observations of 22 3CR galaxies with pre- 
viously unpublished redshifts. 
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I. Introduction 

In a previous paper (Smith, Spinrad, and Smith 1976, 
Paper I) we reviewed the status of optical identification 
and spectroscopy of "The Revised 3rd Cambridge Cata- 
log of Radio Sources,, (Bennett 1962). Since that time 
there has been sufficient progress in the optical work on 
the 3CR that it appears to be appropriate to update this 
review. In addition, we present one new optical identi- 
fication and previously unpublished redshifts for 22 gal- 
axies. 

A. The 3CR Sample 
We list 297 extragalactic sources in the 3CR. Paper I 

lists sources which we have excluded as being probably 
Galactic. Despite the fact that the 3CR is the best-stud- 
ied sample of radio sources, it has been realized that the 
sample is not complete and unbiased. Veron (1977) has 
attempted to correct the sample for confusion and reso- 
lution of extended sources. He has constructed a sample 
of 205 sources, 184 from the original 3CR, which satisfy 
the conditions: δ > —5°, |b| > 10°, and S178(KPW)1 > 
9.0 Jy (Jenkins, Pooley, and Riley 1977). To this list they 
add the extended sources DA 240, 3C 296, and 
NGC 6251. They have not attempted to correct flux 
densities for confusion, thus their sample overlaps with 
that of Veron, but is not a subset of Veron's sample. 
Here we will restrict ourselves to the original 297 3CR 
sources believed to lie beyond the Milky Way. 

As noted in Paper I, the advent of large inter- 
ferometers has led to considerable improvement in posi- 
tions and structures of radio sources. This has continued 
and we expect that the VLA will lead to yet higher qual- 

1KPW = Kellermann, Pauliny-Toth, and Williams (1969). 

ity radio data. For the large majority of sources it is now 
the case that any uncertainty about the identification is 
due to ambiguity in the interpretation of the radio struc- 
ture, rather than to the precision of the radio position. 

B. Optical Identifications 
Considerable progress has also been made in optical 

identifications of 3CR Sources (Kristian, Sandage, and 
Katem 1978; Laing et al. 1978; Riley, Longair, and 
Gunn 1980; Gunn et al. 1980). Of the 297 extragalactic 
3CR sources our subjective evaluation yields 212 (^ 
70%) good identifications. Of the 29 identifications 
which we list as unconfirmed, many are good identi- 
fications, but the nature of the object (e.g., galaxy or 
QSO) remains to be determined. Of these 55 sources 
which we list as unidentified, 30 are at low galactic lati- 
tude |b| < 10° and/or are in fields with evidence of ga- 
lactic obscuration. Several others have possible identi- 
fications which may be confirmed with high-quality 
photographic observations. However, many fields for 
which high-quality photographic material exists have 
yielded no identification. Identification of these sources 
awaits the Space Telescope, or the development of even 
more sensitive ground-based systems, like CCD arrays. 

C. Spectroscopy 
Despite the very long integration times required to 

obtain spectra of the faintest 3CR identifications, red- 
shifts have been obtained for a number of previously 
unobserved objects, both galaxies and QSOs. Redshifts 
are now available for over 3/4 of the galaxies and galaxy 
candidates in the 3CR and a number of galaxies have 
now been measured to have redshifts higher than Min- 
kowski's record of 0.461 for 3C 295 (Kristian, Sandage, 
and Westphal 1978; Smith et al. 1979) with the redshifts 
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in excess of 1.0 now reported for 3C 13 and 3C 427.1 
(Spinrad, Stauffer, and Butcher 1980). The remaining 
candidates are nearly all fainter than V ^ 20 and thus 
considerable effort will be required to complete spectro- 
scopic studies, but there is some hope that this may be 
accomplished in the foreseeable future. 

In Table I we present redshifts for 22 3CR galaxies 
which we have obtained as a part of an ongoing program 
of spectrophotometry of 3CR identifications. Most of the 
redshifts listed in Table I were obtained with the Robin- 
son-Wampler image dissector scanner system on the 3-m 
Shane Reflector of Lick Observatory. The redshifts of 
3C 166, 3C 305.1, and some of the data for 3C 63 were 
obtained with the KPNO image dissector scanner on the 
4-m telescope and the redshift of 3C 275 was obtained 
with the CTIO ISIT system on the 4-m telescope. Table 
I lists the galaxies by 3CR number, the redshift, and the 
features used to determine the redshift, along with a 
qualitative description of the relative line strengths. One 
can see from Table I that the majority of the objects 
have relatively strong emission lines which were used to 
determine the redshift. While it remains true that the 
majority of 3CR radio galaxies do show some emission, 
their prevalence is in part an artifact of the ease of ob- 
taining an emission-line redshift, compared with red- 
shifts for galaxies with pure absorption-line spectra. The 
difference in integration is approximately a factor of 20! 

One object in Table I, 3C 435 has no previously pub- 
lished identification. In Figure 1 we show a photograph 
(098-02 + GG495) of the field of 3C 435 obtained with 
the Shane reflector of Lick Observatory. The faint gal- 
axy marked (V ^ 21) lies between the asymmetric radio 
lobes measured by Mackay (1969). Spectroscopy shows 
that the galaxy has strong [Ο π] λ3727 {ζ — 0.471), thus 
we consider the identification secure. 

Table III lists our catalog of extragalactic 3CR radio 
sources. Column (1) gives the catalog number in the Re- 
vised 3CR Catalog of Radio Sources. An asterisk next to 
the 3CR number indicates a footnote at the end of the 
table. Columns (2) and (3) give the 1950 coordinates of 
the optical object; in a few cases the optical position has 
been estimated from an accurate published radio posi- 
tion. Column (4) gives the visual magnitude of the ob- 
ject. Magnitudes given in even 0.5-magnitude intervals 
are normally estimates from the Palomar Sky Survey or 
direct photographic plates and carry substantial errors 
( ±0.5-1.0 magnitude). 

An asterisk indicates variability with amplitude great- 
er than 0^1. Column (5) gives the redshift uncorrected 
for galactic rotation. Columns (6) and (7) list the flux 
density at 178 MHz (Jy) and spectral index (where 
S,, ^ v~a) taken from Kellermann et al. (1969). Between 
columns (6) and (7) we have included their character- 
ization of the radio spectrum: 

TABLE I 
REDSHIFTS FOR 3CR GALAXIES 

GALAXY ζ SPECTRUM 

46 0 .4373 strong [(Dill , [oilll , moderate [ NeV] , 
[Nelll]e 

55 0.240 moderate [Oil], weak [Olllje, blue 
continuum 

63 0.175 strong [ Oil], [ OUI ] moderate H3 e λ 4000 break abs. 
105 0.0889 strong [Olli] , Ha e 
133 0 .2775 strong [Olli] , Hß e 
166 0.245 strong [ 01l]r· moderate [Olli] e 
169.1 0.633: strong [01l]e, 1-line redshift 
187 0.350 λ 4000 break, G abs. 
194 0. 312: λ 4000 break, abs. 
200 0.458 weak [Oil ] e, abs. 
244.1 0.428 strong [Olli], moderate [Oil ] , H3 e 
258 0.165 moderate [Olli], Ha e; confirms Paper I 
288 0.246 weak [Oil] e, Η-K, λ 4000 break, G abs. 
303.1 0.267 strong [Olli] , Ha, moderate Hß e 
306.1 0.4421 strong [Olli] e 
313 0.461 strong [Olli] e 
314.1 0.1197 weak [Oil] e, abs. 
319 0.192 weak [Olli] e, abs. 
340 0.310 abs. 
341 0.448 strong [OUI], moderate [Oil] e 
435 0.471 strong [Oil] e, abs. 
438 0.290 abs. 

TABLE II 
Synopsis of the Status of the 3CR 

297 Probable Extragalactic Sources 
163 Radio Galaxies 

15 Ν Galaxies 
19 Galaxies without Redshift 

51 Quasi-Stellar Sources 
1 BL Lacertae Object 

34 Unconfirmed Identifications 
26 Possible Galaxies 

8 Possible QSOs 
49 Unidentified Sources 

33 Low Latitude Sources 
( lb111 < 20° 

13 Confirmed Empty Fields 
33 Galactic Sources, or Chance Coincidence of Unrelated 

Sources 

C— indicates a convex radio spectrum (a steepens 
with increasing frequency). 

C-h indicates a concave radio spectrum (a becomes 
flatter with increasing frequency). 

SC indicates a sharp cutoff below 178 MHz. For 
these cases the spectral index given is a^|8. 
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Fig. 1—A red photograph (098 — 02 + GG495) of the field of 3C 435 obtained with the Lick Observatory Shane reflector. Our candidate, a V = 21 
galaxy, is marked (α^ο = 21h26m37?0, δ1950 = 07° 19^6^). We measure a redshift ;3 = 0.471. 

CX indicates a complex radio spectrum, probably 
caused by multiple spectral components. 

The remainder of the sources have straight radio spectra 
characterized by a single power law from 38 MHz. Col- 
umn (8) lists the galactic latitude of the source. Columns 
(9)-(11) give the primary references for the optical iden- 
tification, spectroscopy (redshift), and radio position. For 
the optical identification we have generally listed the 
first published identification (ID) with a good finding 
chart. In cases where a previous paper without a good 
finding chart published the same ID or where the ID 

was confirmed by a subsequent, more detailed study, 
these references are listed under the remarks in column 
(12). Besides listing additional identification and redshift 
references, the remarks column gives other names (such 
as NGC number) and the character of the optical spec- 
trum of radio galaxies (SE = strong emission lines, Ε = 
emission lines present but not necessarily strong, WE =: 
weak emission lines, ABS = only stellar absorption fea- 
tures are seen). ABS under remarks for QSOs indicates 
the presence of absorption features at one or more red- 
shifts. Abbreviations used include: 
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OOOOO OOOOO rH Ο Ο Ο «H OOOOO ΟΟΟΉΟ Ο Ο ο Ή CM tO^OrHO rHOOrHO rHOr-íCMrO -> ····· ····· ····· ···«· ····· ····· ····· ····· ····· rH r-'OWOrH'T NUf—OOO^rH -í" líí Γ— «j' OCM<Tai\U r— 00 Ό Ό -J" U»ví)r«»UJCü vJÜUÜOOCM C\J f) Ό" IU U) f |^· f^· r- W CMCMrOrOfO fOfOrOO^" 4- -Τ "T ■*· -r iD T) íD iD ιΠ LO vO νΌ \û v£) sO vO vO s0 sûsO^-P^r» h-h-P»r^h- r- Γ>- |>- CM CM CM CM CM CM CM CM CM CM CM CM CM fM CM CM CM CM CM CM CM CM CM CM (M (M CM OJ CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM <M CM 
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cu 

~ -JO _j _i O o -J O -J -J -1 OO-I-JJ -J -i J -J _l -J-JJ -J -J o-i O -J «I^J O fO < (/J < <tV) JO <*(/)< <t <t < ^0 υΟ <c < <C <C<<C< /)<<<< < <<< < < (/) < C0< << ·-< tH OOOCDO C321ÖC3 0 O OO 00»ti>cD«J> C3 CO CD CD O (J> Ζ íi> (J) O OO C9tD 30 CD<2> w « ♦ « « ♦ « 

O Ui Lu .-4 —i ύ0 CL _J UJ 
CNi ^ U >■ ·> 3 O eg J in oo •jom coo-j» iDin -j rHCQ -J C/) ai νβ CÚaCCJ-J(/) r-í rH (J • UI U Ή < JO0D2O < O -J ·" CJ CD -J ·· r-< -J «J QS» ^ ~J :» VJ ^ ·« LL· ·■ ct r-í Φ- m CJ UJ ·> <t C_) r-i^OO UJ _J ^ u »V) ·· « cv v0UJ»OUJ^ rviuj »c/j UÍ »»«j m«»» < oo u oc ·> -J αο o Q uiii ro cr» í/) o Q </)/)» u ao ·> oo ·· » -i o c/) υ r-4 ιι α. o αα. ·> « < c\í oc oh-4^c h4 ►-· »a _j m »#.»-·►-« 3·α vj o coa ocjcuta» * *t u) ** m o *> JC <-· f-4 »0^4* CJ ON U. N|H<U.U4n coacto »X-« » ··-« <·-« χ h-« r-t C\J CNJ X U» »-· X UJ ^ -X r-o O -J OJJ rO00uJ»U Ώ ·-« 'i' -T -J ao CNJ «J msfl »SÛ vi} UJ LO » CQ ao CQ «H 43 LT) 00 Ld Γ- Γ- CC CL· /) Ή »H ή '~J 00 lT> «-< CÛ UJ ►-< co Ή rH O vOf-uJUir^· Γ» 3 a: UJ < fH «Η «Η fH rH »H 00 (^· r>i 

Ο ^ —* r-t fH Ό (M OJ 1^0 fH -O CT* rH rO »HCNjfOfOaO fH Γ" JD <\)Λ Ch CD o \i}c\i4)4>0 f>- r·- £Λ rH r^· r- Ο Γ- fO o ooo»H -4 m im csj«h»hih^ ή m^r-» CNir-i oj fO m cg cm m »h vo ih c\j 4- >û «-· m m »-<λ un »h m »h er« -kJ «Í »-4 rH vH <—4 «-i tH tH *H »H «H r-i «H tH r-4 »H rH <-4 rH »-4 (H «-4 Ή rH tj je ζ lu ο ο ή <f· -τ r»- sä r- in ο o-(in^in eg r«.x> o cgh-Nr-^· Γ^σ^ίηί^ιο incaoioo ολοκο aCNJrH Ivû ^ 00 (Drg^g)! CM| |C0c\J I J3 <r r* rO -T CM I ■&· ^ 4) o· 4- ^ ga <r <*■ ■*■ <>1 ι I I <r I 43 I ujw ·-« «H »—» <H (r-4 rH fH iH UL UJ ^ qcoon oor^xoOvO (TNCOoococg r«>oo*-iao or^cocor«· κ>«Ηαοα)οο oo^oh-aoco incocT^r^ao -tf· γη o ao oo <H eg o co Η Λ *-4** ^ «-1 --4 If) ID 1-» rH tHsû »Hl I CO «Η Ό Ο τΗ »-4 ·Η rO LO »-4 ·Η «Hv0r-«r4vX) OJ *Η Γθ t-4 r-t ·«■ 4) | r-4 If) Ivûlf) UJ r-t «H η «H «-4 «-» r-4 ^ O et 3 o0 Ouj JH- oh-gjO»-« »HfOiDvOin i) Oí CM η CM OJ »H f*· CO fO 00 00 Γ— *H O CM CM aO O if) Jn Ή if) ·& & \û CJ* & <r 00 00 h- î/)o <<oo r^f^oop"·® covor-msû r^r-^jjsi) tn ΰ *ΰ φ tn in m <*■ η <t· <rx> m ·4· in in in ·«· in tn in •«r ♦ ■»· ·φ κ) κ) CC 3 -J »- O 3 »-· o a vO .J < < □¿O ÛCX CM 00 cm tn sOrO4-00»H -í" CT^ o 00 *H ON^fHOOcO -4- O JN ro cm m & -T <M js CM o fH rO Κ) <Τ CM cm iO rO K) ·<«" »-4 •-4 H- uJ <·» f^COChOO»-« rOû Γ- Γ- Γ- uOONriOvÛ CT* rO vÛ f^-43 h-of^OCO -ΦΟΟΟΟΟ^Γ«· JN 4) 43 CO f*» Γ"- 00 sû 00 vO r- ·Φ f- C0 u. η- u a r^· #···· ····· ····· ····· ····· ····· ····· ····· ····· O O Ijj Ζ ** r-t ri «t u. >-« CO -J V5 i ι l<ftll ι ο X ♦ O I I ou II I III I lilll IX II 0< U O OOUOO o 00 Ο Ο (Λ Ο υ 00 (/) u u u uuo o OOOOCJ o o o o -J o < < orgff\oo cm ro jo o roincoo^r-· cm -f r^· <r ιΠ Γ»» o so \0 (r> o ro fO ro »-» in *η <r r«· oo 4) «h rg ro vo >— φ «"· ····· ····· ····· ····· ····· ····· ····· ····· ····· <*. h- r- Vij ro TH r-t .-4 .»· vtívA>ü0U^CV| CMO^ONif) Or-tHP»<r ·—1 l\J UJ i\í CM49OOa0 U>CMt-4knO> fOOOÜinin mCMWlOKJ OX «-4 <-» CM f-4 «H CM ·Η »-4 »H r-i r-4CO«-4 tr-4 ί" rH r-4 rH r-ί »H rH r-4 fH CM LT) CM »-4 «Η 4Τ«-4«Ην-4 <H r*< f-4 rliH fOCM 
'JJ LL. 

ϊΏ «ζ o o <r 4- o o o ci o cMooor> o o o o o o o o o »h ooor»ro o o o o o o o o o o o lo o (Γ> o W Σ *-* ·-» o ar\ 0^43 lD iO sû »η o m o o rH ro o a> r- o oo τ-4Γ«τ-«ο<Μ ^^rio^ao in cm 4) CM cg 4) o o o o σν o ro o y <h- rsj ιη o if) íO r- sr in -4 vO o -Φ o oí) c\j o to vo r^- o 4) o -<r o m 43 «-< o to tí) ·*· & & jn o o 4) o oaoooo ^ o /) ^ c34ícm3co ocgcMcro o o or o o^rrocMfO tHCMoo-T cr> o »h ^ o o r-» ¡o o o o cm o o o o tH o ^ ·-*· ····· ····· ····· ·#··· ···«· ····· ····· ····· ····· O -J 0«H «H OOO Orí a OOOOOO 
^ I ι ι ι ι ι ι I I ι ι I i—» uJ X »- ·— u « -J O 4· O a> un r^r^OCMO <MOO<H«H ΟίΓιΟΟΟ (Γ> O -41 O O OOOOOO ooooo oootTo O O O 00 o QO. !.0 O^oenCM 4D lM J") »H O fOOO^HCM O >· O O Oü O Γ— O O f^íMOOOO lO CP O ΙΠ Ο ΟΟΟνΟΟ O O O 00 O UJX ><^· ····· ····· ····· ····· ····· «»··· ··#·· ····· ····· wo s:w o oo o r- r^- =ο vo oo ro <rooocM o4)(jNcoo^ ^cnfO*-4^ «Jb lo cjn h- vja rooinooco 4) cg o v0 o «h h» o in a ^ C\i 1-4 «Ή *-4 Ή _,^η»ΗίΜ Ή I I »H C\i Ή »-4 ,Η »H tH rH rH CM ή rH r-4 »H r-· r-4 Γ-4 (Μ Ή Ή r-H Ή CM i ri CM CM «Η | ·Η CM 
UJ · ac «-ι z o ' o cm ή .-ι -η ·Ηοοοσ«ο (Γ ο ο (Τ* tH o ao ro <h fO r- 4) «f o o cm 4" cm ^ ao ^ ro r- in in o o if) ε3 o o o cm o ■^i ""· ····· ····· ···«· ····· t···· ····· ··■·· ··«·· ····· X t— overos) r^CTCMhoCM OOOOÍO 4} o o c\j co 00^4)4)^ cgraoc^oD 4) CM <r 00 00 43 4) O f*· CM o\ o o Ό »- < « y>fH if) to CM^-íO ro I I »H »-t tnCMfO«-!^ ,Η íO-r-r t-íio^ ro tH in rH ro -r C\J ■* ι CM <<■ «Hl I rH in 2 ro "-· ^ 0 lO ■«■ Ovß 43,0 sû tH rH004)cg 4J CNJ ® CT» O CO 00 00 CNJ CM CM Ρ- CO CM 43 fO 00 tO 43 Ο «Η 0004))0 -J focM<j-o<r cm <h ro "Sf ι ι eg ^r^in^-r-» ^cmcm in ^ in »h ^h <m m ro ι ro mil cm 

UJ p-or-'CMO mMt^oo »ΗΟΟΜΉ FO vX) rH en rH rgp^-or»·^ rH4}coo,o ^or^^in <r in ο Ή ^4 a <f<rcM-4-íO cm κ>4}ιθ ro ι ι if) η ι -rtni ¡0^4)^1 r- cm r-rg cm in ro cMtnicgcM 

<rc30j\4j o JN o -r ^ c\j3D ο ο -ςτ >4· 4) ή ;m o -í- jd 10 λ <ϊ· o o £Γ> o ooor-o cm o o cm r- o fí r-i -jj ao«Hif)oin QNcOtO^f*·» ogaooor« 4· cm o α Ό ιοοο4]ο ^ · -« -« -« «■«««« 4) o oo o f*· ioocafolf) r-tns«or- ^ror-cr** r- Vt» CM «η o i^omfocr» γο4)ο·η^· ^ o α m 10 rH CM Ό fO CM I I to CM O ^¡n CM in Ή "Τ CM LD fO »H rO rH if) CM <»· CM fO | fO rO rHIIlOrH 
00 00 (Γ> CO oo O s0 O tO O O O ON 4" 4* 43 ON Ο ιΟ rH (Ο JO f^· CM 30 CM 00 Ο Ή -ί· Ρ** CT* CM £Γ^ rO O in ON O O ON CM 

mm rHfM cm ό o mil ·η rH ih «h cm cm m «η»η «η *η «h cm cm cm to ι <r r -riim 
cm <m f j ro ro rofor*)foro fooo^rvr <*·>*■·«·<»·«· -a· -«· ·τ «· ui m m m mmmmm 

ΟΉΟΟΟ OrHOfHO OrHOOO ο Ο ο Ο Ή OrHOrHrH rHOOrHO O O ή O O OOOrHO o o -i O «H 
····· ····· ·*··· ····· ····· ····· ····· t···· ····· oo-vmMi r· p» oo au a> roro<ruive r-oouNoa "iromu)^ ONOfO^rui r- CO oo a> o rH CM ro ΙΟ <r UJ UJ vO r- r« 00 00 ac co CO 00 ¿X) 00 CO Φ (Γ σ* ιΤ> cr> ¡τ* (Γ er« Ο Ο OOOOO OrHiHrH*H rH tH «η rH cm cm cm cm cm CM cm cm cm cm cm CM CM CM CM CM CM CM eg CM CM CM CM (M CM CM CM CM CM rO fO lOfOrOrOlO fOrOfOrOrO Κ) Κ) iO fO K) rOrOrOfOrO fOtOrOtOrO 
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-» -J _J O O .J -J J_) O -J O -J -J o _l _l _l -J O _J _J J -J -J-J O.J Q Ό <<</)όι)<ί < <t cy) < ^<<<00 <<<<< <C ;/} < < << C <C <t < <t 00<< —« Ή (J> 3 3 00<J>C3<D C3 O <J) O 3 OCD<J>0<J> ZOOOtD O 03 Ζ Oü>tD OtD Ζ C3íi>0 *-» ♦ « ♦ 

CO LU i-ü iiJ Λ O CL < «J CO -J :Λ-α -J α oo lû ♦ o»-J -j -J O ·* » OHI ·. < O ^ ». < CD O O ο α. ». α.α< »cm α.α.» «co u c^o-n» » » (/} uJ oO »-« a; UJvû OOOOfMOr-··^·' ÛQ>-C3*HUJ UJ α 01 U ro O 31 Κ) ON oJ 3 ιΗ jJ rO C\J D UJ u') sij UJ O < O U lO 00 Jl LU b¿ <r to jz uj »·> · « -¡i· cXrHy) ce h-<_j »»(Tr-t» » cr: a: ^ » -j Ή a a) a r-ít-i» o. » oa. a. ή » τη _j * ·■ 3 f^cjQ o a. υ ·■ a u. o 3 < r\i oao·» ·-· ^ ►-· -J » » Q 00 Q ·-· Ul C/) » a »a 000 u rO » 1-· »-»oOOO»-· UJ ►-· o 2; Ή CT· ·· INJ C\J ri OJ o 'NJ C\J t-t CO »-» U. C> rH a> rsj ►-< X ·· (/) ^) '-t y) » C0 r\í OC0(/)00*H tH C\íí/)UÍ uj k\juco sD xû un » ex) <»■ <r uj ■:}· uju'iLjrOLn oijjcoujin r-ujrouooj 'U c\j n -!#· ^oaaooif) 10 4*cooq <-H y) JO «-i ^ u 00Ή00'Λ«Η TJt^OO'-ír-l tH C^CQ 00 CNJ vXJJiOOfH O iH<«H *H rH O O «H r-t r-l<0 

O -»■ ^ r\j <\j i\i»-irop»fO r^rof^rOr·» rj-op-rOvû a r-t jj-ü κ) o -τ rO to aooo^vO«-» cr* rH vû aoxí ΟΟΟΉ LO iDt-jlf) in^OJ<\J 0»1Ή»-41Λ If) Ή LO Jf Oivüi/J «Η »H «Η | τΗ>0 0> -\J If) rH C\j Oj <H Ο «Η Γ»· *H O jJ <t ^ r-4 r-i i-i »H rH «H rH i-H »H »ΗΉτΗ r-i r~i ^ r-i rH tH ^ *H «Η »H «Η O OC 2 -» uj o o <r r— .η o fo^r-oj-) r· mnx) ν r- o <ra> or-oosD O J in ■í* >r ο ο ο ό o cr> lo r- cd ac: r>J «h i/) aovûl co cm u) co <r so <t go lo -Λ I I cm -r oo cr> Λ r-súiica ι I K) ro ι ι isú^vál UJ*^ fH »H »H Ή »H «Η «H «Hr^ «Η Ή U. -J ^ í; ^3 en aoi^-r^r^oo -^oíoocmcm σ>αοαο^3θ aooOrHoocvj αοοοσ>®οο ιηιηοοαο ο ο r«- r- f*- aoooao </> #-(w <-H ^ LD «H C*· tn<HsOtH«H Ό UD »H U) rH Ή IT) »H Ή CM <Μ | I *H I | rH tH ^ «Η Κ) I I <*■ UJ rH tH «Η O a£ 3 00 o UJ .J t-- ^ «HLO Ή CM <r ^»Hcvicrcr rHsû(r«coNO ΝΟΟ^^ΗΛ »Hoosor^· <í-ar*oorocM -»-νΰνΟ^ίη cOsOcvior>rH <<00 -í· -#■ •«f -ij- <r <r Ό <Τ Κ) OJ Κ) fO rO <M ro fO Ή CM CM CM CM *h rH CM CM «HrHrH rH i I «H CM Ή t: <j> -j ** ι ι ι ι o 3 -· o -J < <£ jco ocx oofor-focr c^Oo-^ao ονοο,οο ^ ή rH ld κιό <ί· λο σ> m o -í- o oocr>aosû(M rH >x) co on c\íK)if)CM»H 
u a r >jJ 2 · 

Λ o r- X) o^»oofO<M fOtOor-f*· co ^ so ή ^*^r^s0 4) insúor^r» r-ao^).nin osür^-inr^ o <r ao er r- 

lllllllixx I I X4>t II III lili 41 o< uoooooouoo O O CJOO o o ooo uuoo CJO -I o <<t λ oovûc^inoo cr* *H oo íj* »τ) as tr> o κ> ρ- rootor-ao r- vo er» σ> sû o o in «h m σ> »-» ao in o vo v£ m co *-* \û »— 00 -» ····* ····· ····· ····· ····· ····· ····· ····· ····· <L f r- VJJ r-J>CJrHrH sOOC3(.\i^ 00«ΗΚ>ΓΟ r-«vü«HO>fO ίΟΙ^ΙΛνΰσ* r·) »H rH r~ JlfJOOf^· Γ<> C3 sü <r al CX) <r Ο ^ ή >- ÎM «Hr-írS <Τ t-« «-< »-· rH rHrHlOrHrH rH ΓΟ Ή r-« ifî «-< rH CM CM CM CM rH rH CM tH rH tH a Π rH rH rH CM <H uj w ro cm r— UJ UJ U) a. U o »H jt va 002 o_o oo ο αοοοοο ο α ο α o r-í- ο·j· o ooomco ocooorH ooocro <*· ιΓ) o o o o o o o o jEt-i ^ a>iHinh-o σ> o oo oo o ή 4- in ^ m o 0^0 osOiHor- f». o o o ^o oo«Hroo> m vo o o r- o ^o r- lo o < f— .NI IT) <J-a>in<MO CMtH^cO^) Ο^ΌιΛΟ^ O O vO O Lntf)(T*ví) 0 tHONOOif) O O O CNJ Lf) if)«noaNÍ) O/) -» Γ) -Η .Π CP- o O ^ CJN r- lO «H «H CM PO QOOOfHO c3CM0»HO O O O O O OOCMOO 0000<Τ •-H ····· ····· ····· ····· ····· ····· ····· ····· ····· Q -J O OO OOOO O O O tH rH O (T I II lili lili ♦H oJ X I- h-Ui * «-11 «« « « -J O O Ή O fOOOO^- vocaoooo OVOOOO rHOtH^-sO O CM O O O OOOO'N O CM o o o 00000 ¿Da. ό ^ ν o <r -r o vo oíd û r»· er« o cr o σ ro on vjd ooooocm^o okjooid o o o o -r aojoor» 00000 UJ "SI <X τ ····· ····· ····· ····· ····· ····· #···· ····· ····· {/)θ Σ ** oso^h-o cm cr cr o o id γ*>ο cr ld tHin«H;n<H <r 00 so r^· 4· oinoo«· oooo-^if) vo nú o o cr oooocnjo ^ U CMr-l^^iOO rH «H «H CM 'M rH «Η »H *H Ή (Μ Ή CM Ή CM rH «Η «Η rH <Η I Ή I I Ή | ' I rH rH Ή rH r-t I | rH ICMrHCMI > UJ · an pH 2 o o .^3 «η o r- >o cr o tnr-otoor» omiMcrrH oaooorn ^·γ^οο4· o o cr o ^h cmcmooco oo^Mino .j ^ ·«··· ····· ····· ····· ····· ··*·· «··«· ····· *···· χ :rif)ocMin vûcDtocMin »Homoo «jjcroorOfO ^o o cr Χ) r» γη o o ό o o cm cr ρ» r-mooto ο m ο er o < ^ <r r-o rO tO-^rH^fO Ή CM Ό »M fO sT Ή CM »H if) <Τ fO Ή CM I I I I Κ) (Μ Ό <Τ||Κ) |tO»H I 2 <r tr 1-0 cm m er >ό uo -h.o <r »h cr cu u) lo o ao «h oo cr cm ·«■ σ> o> o o o ro a o 4- cr cm m ko .3 o »h oaoorno cnj ^ in cm to c\i <r in <t cm <r in -¡r ^«h^cmo ioii-í· iikícmím cgroiiin 1 in cm i 
er ro r^Aj cm err-m»^^ Jo«HtH^H cr^-oor-csj f^inooo> 0000 cm »h o o o er o »h >o \θ o roojcM>xïvij ko «H <rso <t ι η ro »h >û t*· τ 10 rH<riit^ ιΐνώιη ι -ΐ* ι ι lin r~ 1 

r*-r-.o*Ho GOV¿)c\JCM;M o.noo<rir ocr^iirHj i^· .O D ό Ή ^·<ί·οοο aof*-oh- otoooer 00000 Ή CM CM CM O KJ<M^»HCM CT -3· <t OCM^-^m <Τ CT LÍ) rH 004*9000 OOCTinm CM 4* O O rH O rO <Τ 00 O -«•'V'· "« -% -* ·« · ·· ^ ■* *· «-·-«-«« Λ·««'« '« Τ» "» -·■» ·· o c\j ή jl r»<rcr^io aoro^r^uo οοα>Γθ4·<.Νΐ tMU)c»or^· οοοοοι·^ ιη-τοο·»· fO in rHiOrO rH in CNJ*· Ή J") Ή CM Ή rHrOIIK) I I fO CM -sT lD 4" I I 41 

cr in ¿o cm f^· vor^so-i-h· rHtHoooo*· crf-OvOfvj r-jo ao cm ro vo cm o o in o o cr o er cr o o on cd r^· in <t o «H rH CM CM CM CM CM Ό Κ) "ίΤ^^ίη «H CM CM CM CM rO fO K) <t · 1-4- IIK)*·*· 4-iniltH I fO 4· I 
Mi sO yu >JJ sO \J0 vUsOvil^Uf^· ρ» P~ 20 CU CO CO 00 CO COOOOOOO rH ^H tH rH tH rHrHrHrHrH «HrHrHrHrH rH rH «H rH rH rHrHtHtHrH fHrHI I rH 

O OOOO OOOOtH OOOOO OOOOO Ο Ή O O O OOOO^O OrHOOO rH OOOO CNJ O O rH O ····· ····· ····· ····· ·■··· ····· ····· ····· ····· O t\4 -4· >4J r- ÜOOrH^JtO in 00 er «H CNjrOstfl^UU rH UN O tH CM vü-i» U> C3 o -ΐΓ UN rH CM f*i rO U) U» O rH IDOD^I^OU 
fOtorOfOfO ro 4- -¡r 4- <r -í· 4- 4* m tn vn in in ^ f^-r-aooooo oo ao oo on cr crcrooo o o o ή rH «h^cmcmcm rOrOtO»OrO fO rO rO rO fO rO rO fO rO rO K> fO rO rO rO rorOrOiOfO tOrOfOrOrO rO Ό ^ ·Τ ^ <r <Τ <Τ *■ <Τ -Τ ·ιΤ<Τ 
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cu 
_J O -i _J -J -i J -J _J _J -J D O O J _J >J <1 vO <C <C << << < <«XoO </) cO < < <£ <£ ■ja ·3 -5 o '3 o LD ;* o <J> C3 o OS O tj» 2 CD O 

-3 O ·> CO ÛÛ · (Ni ·· O o a. luí o uj<hí>j r- r-i uj ch α * 0- <S) y) * υΟ LD CT» f- C\J Û, ·► CNJ HH cg 
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NOTES TO TABLE III 

Relevant notes for 3C 43, 3C 61.1, 3C 66, 3C 86, 3C 225, 3C 318.1, and 3C 386 may be found in Paper I. 
3C 256 The original finding chart for 3C 256 (72) marked the incorrect galaxy. Observations repeated 

by these authors (145) were for that object, which is likely to be unrelated to the ratio 
source. The corrected identification has been published by Kristian, Sandage, and Katem 
(151). To our knowledge no spectroscopic observations have been reported. 

3C 300.1 The optical/radio position difference is Δα = 16" ± 1", Δ6 = 21.^ ± IVO for this galaxy (Veron, 
private communication); thus Wyndham's identification (18) is questionable. Our optical 
observations (145) show no evidence for activity. 

3C 303 The optical and radio structure of this source have been studied by Kronberg et al. (131). In 
addition to the radio component associated with the Ν galaxy, there is a western component 
which coincides with a trio of faint UV-excess objects. The brightest of these is a QSO 
with ζ = 1.57. A fainter object is extended and coincides precisely with a compact radio 
component. The spectroscopic nature of this object and the relationship of the UV excess 
objects to the radio source is uncertain. 

CL cluster 
EF empty field 
FC finding chart 
G galaxy 
ID identification 
Ν NGC 
Q QSO 
SP spectrophotometry 
X indicates that the reference number preceding 

gives an incorrect identification or redshift 
0 probable or possible 

Column (13) gives the identification GAL, N(galaxy), 
QSO, or BLO (BL Lac object), again a preceding asterisk 
indicates a probable or possible identification. 

Some judgment necessarily enters into the choice of 
primary references, especially the radio reference, and 
into the classification of the identification as reliable or 
uncertain. In some cases, we list not the highest resolu- 
tion radio study, but rather the best map. For others the 
references will list previous complimentary studies. We 
have compared the optical positions with the radio posi- 
tions given in the listed radio references for all 297 
sources. In a few cases (noted in the remarks) published 
identifications have been discarded due to poor radio- 
optical position agreement. Particularly complex cases 
are noted in the footnotes at the end of the table. 

II. Conclusion 
Comparison of Tables II and III with Paper I (Tables I 

and II) provides a measure of the progress in the optical 

work on the 3CR. The remaining optical work will go 
more slowly because of the faintness of the remaining 
objects. Even so, the 3CR remains the most tractable ra- 
dio sample for completeness of optical work and we ex- 
pect that application of even better detector systems 
will result in continued progress toward this end. 

We are continuing to maintain this computerized list- 
ing of the 3CR. We are grateful to those astronomers, 
particularly J. Kristian and M. Longair, who have con- 
tinued to communicate their new results for inclusion. 
This work has been supported by the NSF via grants 
AST 79-22032 and AST 77-26897 to UCSD and Berke- 
ley, respectively. 
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