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A MEASUREMENT OF EXCESS ANTENNA TEMPERATURE
AT 4080 Mc/s

Measurements of the effective zenith noize temperature of the 20-foot horn-reflector
antenna wiord, Hogg, and Hunt 1961) at the Crawford Hill Laboratory, ||u||||r|-L1
at 4080 Mc/s have yielded a value about 3.5 K higher than expect L
excess lemperature is, within the limits of our observations, isotropic, unpaolarized, and
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A PRELIMINARY MEASUREMENT OF THE COSMIC MICROWAVE BACKGROUND
SPECTRUM BY THE COSMIC BACKGROUND EXPLORER (COBE)' SATELLITE
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ABSTRACT

We present a iminary spectrum of the radiation between 1 and 20 ecm ™! {I em to 0.5 mm
wavelength) from regions near the north Galactic pnl.c a8 observed by the FIRAS instrument on the COBE
satellite, The spectral resolution is | em ™', The spectrum s well fitted by a Narkbody with a temperature of
2735 £ 0.06 K. and the deviation from a blackbody is lcss l]un 1% of the pﬁk intensity aver the range 1-20
em”". These new data show no evidence for the sub reported by M & al,
in 1988 in the cosmic microwave background. Further analyss and additional data are expected to improve
the sensitivity to deviations from a blackbody spectrum by an order of magnitude,

Subject heading: cosmic background radiation
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ABSTRACT

The first year of data from the Differential Microwave Radiometers (DMR) on the Cosmic Backgoround
Explorer (COBE) show statistically significa =7 a} structure that is well described as scale-invariant fuctua-
tions with a Gaussian distribution. The major portion of the obsérved structure cannot be aitributed to
known systematic errors in the instrument, artifacts generated in the data processing, or known Galactic emis-
sion. The structure is consistent with a thermal spectrum at 31, 53, and 90 GHz as cxpected for cosmic micro-
wave background anisotropy.

The rms sky variation, smoothed to a total 10° FWHM Gaussian, is 30 + 3§ HK AT/T =11 = 10°%) for
Galactic latitnde | b| = 20° data with the dipole anisotropy removed. The rms cosmic quadrupole amplitude is
1344 pK (AT/T = 5 x 107%). The angular autocorredation of the signal in each radiometer channel and
cross-correlation between channels arc consistent and give = primordial Auctuation power-law specirum with
index n = 1.1 £ 05, and an rms-quadrupele-normalized amplitude of 16 +4 uK (AT/T = 6 x 107%). These
features are in accord with the Harrison-Zel'dovich (scale-invariant, n = I} spectrum predicted by models of
inflationary eosmology. The low overall il i plit is i with th ical ictions of the
minimal level gravitational potential variations that would give rise to the observed present day structure.
Subject headings: cosmic microwave background — cosmology: observations
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N Neatrinos: 0.1% - 5%
Baryons: 4 +1% \
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