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

HE only objects seon on a 200-in. plate near the

of the of the radio source
w278ropormibyﬂzn.rd,umke and Shimmins
in the article are a star ot‘ about thirteenth
magnitude and a faint wisp or jet. The jet has a width
of 1"-2" and extends away from the star in positian
angle 43°. It is not visible within 11” from the star and

VoL. 197
By Dr. M. SCHMIDT
of Washing California | of Ti gy, Pasadena
Table . WAVE-LENGTHS AND IDENTIFICATIONS
i 1/1-158 i
3239 2797 t 27908 Mgil
4595 3068 3970 Ha
4753 4104 4102 Ha
5032 4345 4340 Hy
5200-5415 4490-4875
5632 4864 4861 Ha
5792 5007 oy
60056190 5186-5345
64008510 55627-5622

ends abruptly at 20" from the star. The position of the
star, kindly furnished by Dr. T. A. Matthews, is R.A.
lﬁ'hsﬂm333ﬂ- + 0-04s, Docl. +2° 19’ 42:0" +0-5" (1950},
or 17 east of component B of the radio source. The end
of the jet is 1° east of component 4. The close 2!

Oko in a following article, and by the spectrum of another
star-| like object associated with the radio source 3C 4§

tion betwoen the radio structure and the star with the jet
is suggestive and intriguing.
Spevmofh-mwmﬁmwnhﬂwpmm-focm
gn at the 200-in. telescope with dispersions of
400-n 190 A per mm. Thoy show a number of broad
omission features on a rather blue continuum. The mow
prominent fe-twes, which have widths around 50 A,
are, in order of strength, at 5632, 3239, 5792, 5032 A.
Theso and other weaker emission bands are listed in the firs:
column of Table 1. For three faint bands with widths of
100-200 A tho total range of wave-length is indicsted.
The only explanation found for the spectrum involves
a considerable red-shift. A red-shift A)/Xe of 0-158
bands as Balmer

allows identifi of fi
lmu. as indicated in T-blo 1. Their relative msﬁm aro
with this Other id:

bued on the above nd-hm involve the Mg II lines mund
2798 A, thus far only found

1 by G and Matth in her eom.
mluuutlon
The unprecedented identification of the spectrum of an
apparently stellar object in terms of a large red-shift
suggests either of the two following explanations.

(1) The stellar object is a star with a large gravitational
red-shift. Its radius would then be of the order of 10 km.
uona show that it would be extremely

to for the

difficult, if not imp
of permitted lines and & line with the samo red.
shift, and with widths of only 1 or 2 per cent of the wave.
length.

(2) The stellar object is the nuclear region of a galaxy
with a cosmological red-shift of 0-158, corresponding to an
.ppumz vdoclty of 47,400 km/sec. The distance would
be around and the di of the
nuclear region would “have to be less than 1 kiloparsec.
This nuclotr region would bo about 100 times brightor
than the luminous galaxies which have been

Forhidd,

in the solar ch
nphmlnd.forb:ddenlmof[Oﬂl]ubOO'lA On
this basis another [O III] line is expected at 4959 A with
lnﬁ‘mgthom‘hndofthtofﬂwluwntmk It
dahctnbﬂntymtheupecmunvouldbe

identified with radio sources thus far. If the optical jet
and component 4 of the radio source are associatod with
Lhogﬂnxy,theywmxldhe.ﬁadxﬁmooofsokﬂopum
lmplymg a hmo scale in excoss of 10* years. The total

diated in the optical range at constant luminosity

marginal. A
omission band suspected at 5705 A, or 4927 A reduced for
rod-shift, does not fit the wave- longth. No explanation i
offered for the throe very wide emission bands.

Itt«husl that six emission bands with widths
can be explained with a red-shift of 0-158.
Thedlﬂ'mnmbotvemﬂnohunsdmdﬂuoxpechd
wave-lengths amount to 6 A st the most and can be entirely
under-tood he

in terms of the of tl
h-upported:y
icated by

Jenoth:

nergy
v\ould be of the order of 10°* ergs.
Only the domlon of an mfuuble proper motion or
would di h 3C 273 as an object
within our Galaxy. At the present. time, however, the
explanation in torms of an extragalactic origin seems most
direct and least objwnon.b
I thank Dr. T. A. Matth who di d my
to the r.dlo source, and Drs. Greenstoin and Oke for

The p pl
ohwrvationu of the infra-red P

ABSOLUTE ENERGY DISTRIBUTION IN THE OPTICAL SPECTRUM OF 3C 273
By D J. B. OKE

Mount Wilson and Palomar Observatories, Carnegie Institution of

of T Pasadena

hingt California I

8y

HE radio source 3C 273 has ly been id

with & thirteenth magnitude star-like object. Thm
dotails are given by M. Schmidt in the .
munication. Since 3C 273 is relatively bright, phom
electric spectrophotometric observations were made with
the 100-in. telescope at Mount Wilson to determine the
absolute distribution of energy in the optical region of the

ly 2 per cent. The strong
ids ?v:mn.dxlydaw
odurvuryhntfmmtmppumtmﬁow
spectra may be present
'nw.omzewrﬂucomtderbbl bluer than the othet
known star ike objocts 30 48, 3C 196, and 3C 286 which
have boon studied in detail’. The.bsolummgyd'
ion of the can be Y

i points is appr

ureamlm. such obnerv-qom are useful for d

measurements were pheed on an absolute-onergy uyawm
by also observing standard stars whose absolute energy’
distributions were known'. The accuracy of the 16

represented by the equntlon

Fy o yt>2 ;
where F, is the flux por unit frequency lntorvnl .nd v
the The

is +12°6, whmh
Earth of 35 x

10 W m-* (ofs)* at 5600 A

S F1963FERERME (B ) 24E LANCXHIRIEED

-o..‘___-v-—-._ < R

-———*_.__—A.—-__-’ i s s



e3P

LAMNTR IR EZRRAIER, SRIEART LERERREST S
FE, BE, EXWRIEHRBEHEER. ik, RESXIHRZEE
i, ANGRABREZEER, FEHEF THEZLRAHNEER
DIMEE TR R, EEAFEM, EAEERASKETS.
Nt 2 GEFEENNAHIREFFGEE, KeeH—LBRIMITAIL
HFTR R R R R Ale? REZIBERIBLERE TR, £
B, RHEERBEREI T REHA — RS R, WRIBEARLEREA,
A X SR B R S FEA —EAR/N, MERLERAZA,
i EME#RA “FE” AR “2” . B—MREELBAR/NIEE
fiEl, 3C 48NI3C 2T3HDELILLLAMRHHE, HEMENUERETAR. 4
BRMSESNEEHEEREE. HE, ANLININE AR EE
w/NF0.1, AMTEARZE], BELBRTOIRIRINRR, HEERFHITHI5E
ta 2R T IXEE 4K,

fiL

FEBZMEMNBSIF— K, 20280 FEARIIEE 5 R ANMNE T
FHRRNAN, BBBIRFERANA - BKRETHE, MERREERSH
WEiz—. —iIK, flAFk: “RAEREAEEEERIIRIE? * U
EEAE, RRFSHER R : “AEETRED? 7 Rt
R, B, BREMRAEENMAI TIXFRE, N RFRNEE
2, FARAATAREERERER, " FRERERWRINN=1.4
H, 19607, FEARETEATININEE T BeH) 55— (73 24 SR R B 2 5%
295 - RREEHEZRLAZ B T QSO Ton 202, I TF LM RIKZ T,
RARAHIXBELFEE, ERAKRR. HE1970F, MBI EEHCH
“THEIRIL” RRIAE (REERFEEETD L.

—
—

e 1



