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3C 273: A STAR-LIKE OBJECT WITH LARGE RED-SHIFT

By Dr M.

SCHMIDT

Mount Wilsan and Palomar Observataries, Carnegie Institution of Washington, California Insticute of Technelogy, Pasadena

HE only ohjects seon on o 200.in, plate near the

positions of the components of the radio soures
400 273 reported by Hazard, Mackey and Shimmins
in the preceding article are o star nf about thirtoont h
mugnitude and o faint wisp or jet. Tha Jet has nowidth
of 172" and extonds awny from the star in positicn
angle 43% Tt is not visiblo within 117 from the star and
eads abruptly ot 207 fram the star. The position of tho
star, kindly furnished by Dr. T. A, Matthews, is 114,
12h 26m 33358 + 0-0ds, Decl, +2° 19° 42.07 + (67 {190,
or 17 east of component B of the radio source.  The onil
of the jet s 1° east of componont 4. The closs correly-
tion between the radio structure and the star with the jue
i suggeative and intriguing,

Spectra of the star wers taken with the prime-foeus
spectrograph ab the 200.n. tolescope with dispersions of
400 and 190 & por mm.  They show a number of hroa:l
rmission features on o rather blus continuum.  The mos:
prominent features, which have widths around 50 A,
are, in oorder of strength, at 5632, 3239, 5702, 5032 A,
These and other wealor emission bandsars listed in the firs
column of Table 1. For throo faint bands with wirlths of
100-2000 & the total runge of wave-length iz indieated.

The only explanation found for the spectrum invalves
# consderable red-shift. A red-shift Al of D154
allows identification of four emission boands ss Balme:
lims, us indicated in Table 1. Their relative strangths arn
in agresmont with this explanation.  Other identification:
based on the above red-shift invelve the Mg 1T lines around
2798 A, thus far only found in emission in the solur chrome -
sphere, and a forbidden line of [0 TII] at 5007 A, O
this basis another [0 ITT] line is expocted at 4059 4 with
i strength one-third of that of the line at 5007 A s
detectability in the spoctriun would bo marginal, A woa
ernission band suspocted at 5705 A, or 4027 X reduesd for
rend-ghift, does not fit the wove-longth, No explanntion i
affered for the three vory wide emission hands,

It thus appears that six omission bonds with widths
around 5 A can be explained with o red-shift of 158,
The difforences between the obssrved and fhe axponts
wiuva-longths amount to 6 A at the most and can b eont irely
understood in terms of the uncertainty of the measure |
wave-lengths, Tho present explanation is supported by
ohservations of the infra-rod spectrum communieated by

Tuble 1. WAVE-LENGTHE AND IDESTIFICATIONS
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Oke in o following article, and by the apectrun of anothep
star-like objoct associated with the radio soures 30 4%
ilisoussed by Greonstein and Matthews in snother eom.
menication.

The unprecedentod identification of the spectrum of an
apparontly stellar object in terms of o largs ved-shif,
suggosts oither of the two following explunstions.

(11 The stellar object is a star with o largs pravitational
rod-shift, [te radius would then be of the order of 10 ke,
Preliminary considerations show that it would be axtremely
difficult, if not impossible, to account for the pecurrenes
of ]'!E"I'IT!“-TI'"I']. lines and o forbidden line with the anme rod-
shift, and with widths of only 1 or 2 per eent of the wave-
length,

(2} The stellar objeet is the nucloar region of & galaxy
with & cosmological red-shift of 0-158, carresponding to an
appurent velocity of 47,400 kmfsee. The distance would
ba around 500 megaparsecs, and the dinmeter of the
nucloar region would have to bo less than 1 Lkiloparsoe,
This nuelear region would be sbout 100 times brightor
optically than the luminous galaxies which have beon
identified with radio sources thus far. I the optical jet
and component A of the radio gouree are assoriated with
the galaxy, they would be at a distance of 50 kilopursees,
implying & time-scale in exeess of 10° voars,  The total
energy radiated in the optical range at constant honinosity
wirttlel b of the order of 10%% eppa,

Only ths detection of an irrefutable proper motion or
parallax wonld definitively establish 30 273 asg an ohject
within our Galaxy., At the present time, howover, the
explunation in torms of an extragaloctic origin ssems most
direct and least objectionalles.

I thank Dir, T A, Matthews, who direeted my attantion
ta the radio source, and Des. Groonstein ond Oke for
valuable direnssions,

ABSOLUTE ENERGY DISTRIBUTION IN THE OPTICAL SPECTRUM OF 3C 273

By Dn. l. B, OKE
Maunt Wilson and Palomar Observatories, Carnegie Institution of Washington, California Institute of Techneology, Fasadena

HE radio source 30 273 has recently been identificd

with a thirteenth magnitude star-like objeet. The
details are given by M. SBelunidt in the preceding com -
munication.  Sinee 30 273 s relatively bright, phote
alpotrie spectrophotometric observations were mads witl,
the 100-in. tolescope at Mount Wilsen fo determing tho
absoluta distribution of onergy in the optical region of the
spoctrim ;. Auch observations are usaful for determinm:
if synehrotron eadistion is prosent.  In the wave-longth
rogion betwesn 3300 A and 8000 A messurementa wer:
made in 16 solected 60-A bands, Continuous speetrs]
genns with o resolution of 50 A wers also mads, Tl
meadurements were ploced on sn absolute-energy systonm
by wlso observing standard stars whoss abaslote smorgy
distributions werns known',  The nccwraey of the 14

salectsd points is approximately 2 por cent.  The strong
emiasion features found by Sehmidt were ramedily Llufm_?ﬂdl:
other very [wint features mot apparent on Selumnidt's
apectra may be prasont,

The soures 30 273 15 considorably Bluere than the U'Hli"-r
known star-like objects 3C 48, 3¢ 106, and 3¢ 286 which
havie beon stwdied in detail® . The absolute enorgy d-'s:
tribution of the apparent contimuom ean be aoonraaly
ropreasnted by the equation:
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where Py ia the Bux per unit frogquency interyval anul ';_;"_'
thn fragqueney.  The apparent visual magnitudo of 3c

i + 128, which corresponds to an absolute fux 8t Ltl::
Faarth of 3§ = 10-% W n-* {efE)-' ot S600 4. 7
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