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Fig. 8.— The final angular power spectrum, {(l + 1)C;/27, obtained from the 28 cross-power spectra,
as described in §5. The data are plotted with 1o measurement errors only which reflect the combined
uncertainty due to noise, beam, calibration, and source subtraction uncertainties. The solid line shows the
best-fit ACDM model from Spergel et al. (2003). The grey band around the model is the 1o uncertainty
due to cosmic variance on the cut sky. For this plot, both the model and the error band have been binned
with the same boundaries as the data, but they have been plotted as a splined curve to guide the eye. On
the scale of this plot the unbinned model curve would be virtually indistinguishable from the binned curve
except in the vicinity of the third peak.
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Abstract. We present a determination by the Archeops experiment of the angular power spectrum of the cosmic microwave
background anisotropy in 16 bins over the multipole range £ = 15 — 350. Archeops was conceived as a precursor of the Planck
HFI instrument by using the same optical design and the same technology for the detectors and their cooling. Archeops is
a balloon—bome instrument consisting of a 1.5 m aperture diameter telescope and an array of 21 photometers maintained at
~ 100 mK that are operating in 4 frequency bands centered at 143, 217, 353 and 545 GHz. The data were taken during the
Arctic night of February 7, 2002 after the instrument was launched by CNES from Esrange base (Sweden). The entire data cover
~ 30% of the sky. This first analysis was obtained with a small subset of the datasetusing the most sensitive photometerin each
CMB band (143 and 217 GHz) and 12.6% of the sky at galactic latitudes above 30 degrees where the foreground contamination
is measured to be negligible. The large sky coverage and medium resolution (better than 15 arcmin.) provide for the first ime a
high signal-to-noise ratio determination of the power spectrum over angular scales that include both the first acoustic peak and
scales probed by COBE/DMR. With a binning of A¢=7 to 25 the error bars are dominated by sample variance for ¢ below 200.
A companion paper details the cosmological implications.

Key words. Cosmic microwave background — Cosmology: observations — Submillimeter
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Abstract. We analyze the cosmological constraints that Archeops (Benoit et al. 2002) places on adiabatic cold dark matter
models with passive power-law initial fluctuations. Because its angular power spectrum has small bins in ¢ and large £ coverage
down to COBE scales, Archeops provides a precise determination of the first acoustic peak in terms of position at multipole
lpeak = 220 = 6, height and width. An analysis of Archeops data in combination with other CMB datasets constrains the baryon
content of the Universe, Qyh* = 0.022‘_'3:382, compatible with Big-Bang nucleosynthesis and with a similar accuracy. Using
cosmological priors obtained from recentnon-CMB data lezds to yet tighter constraints on the total density, e.g. Qi = 1:00893
using the HST determination of the Hubble constant. An excellent absolute calibration consistency is found between Archeops
and other CMB experiments, as well as with. the previously quoted best fit model. The spectral index n is measured to be
1.04:319 when the optical depth to reionization, , is allowed to vary as a free parameter, and 0.96°3% when 7 is fixed to zero,
both in good agreement with inflation.

.,

Key words. Cosmic microwave background - Cosmological parameters — Early Universe — Large—-scale structure of the
Universe
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Figure 15. Literature supernovae (diamonds) shown along with
median values binned by redshift (large squares). Individual
points are shown without error bars for clarity. The solid hor-
izontal line represents the empty universe with (R0m, ) =
(0.0,0.0). The thick solid line represents the magnitude devia- -
tion of our best-fit universe for this data-set from the empty uni-
verse. The thick dashed line represents ACDM with (Qop,, Qp) =
(0.3,0.7), the dot-dashed and dotted lines represent cosmologies
with (Qom,Q4) = (0.3,0.0) and (1.0,0.0) respectively.
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' Figure 1. The (A1, A2) parameter space for the ansatz (7).
The light grey shaded area shows the allowed region if dark en-
ergy satisfies the weak energy condition both currently and in the
past: w(z) > =1,z > 0. The x? surface has two minima, a shal-
low minimum at Ay = 0.177, A3 = —~0.119 with Xo oo — 1.0402
and a deeper minimum at A4; = —4.360, Ay = 1.829 with X3 op =
1:0056. The deeper minimum is marked by a bullet. The solid con-
tours surrounding the deeper minimum are 1¢, 20, 3¢ contours of
constant Ax? where Ay? = x2 -xﬁeep. Similarly the dashed con-
tours surrounding the shallower minimum are 1¢, 20, 30 contours
of constant Ax? where Ax? = x2—x2, . Note that the ACDM
model (marked by a solid star) corresponds to A; = A, = 0 which
is very close to the shallow minimum.
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Figure 4. The (A4;, A2) parameter space for the ansatz (5) for different values
of Qom, using the ‘Gold’ sample of SNe from (18]. The star in each panel
marks the best-fit point, and the solid contours around it mark the 1o, 20, 3¢
confidence levels around it. The filled circle represents the ACDM point. The
corresponding x? for the best-fit points are given in table L.

Table 1. x? per degree of freedom for best-fit and ACDM models for analysis using
the ‘Gold’ sample of SNe from [18]. wo is the present value of the equation of state of
dark energy in best-fit models.
Best-fit ACDM

Qom  Wo  Xmin X

020 -1.20 1.036 1.109

0.30 -1.35 1.034 1.053

040 -1.539 1.030 1.086

(O]
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Figure 5. The logarithmic variation of dark energy density ppg(z)/poc (Where
poc = 3H3/8mG is the present critical energy density) with redshift for different
values of Qom, using the ‘Gold’ sample of SNe from [18]. The reconstruction
is done using the polynomial fit to dark energy, ansatz (5). In each panel,
the thick solid line shows the best-fit, the light grey contour represents the 1o
confidence level, and the dark grey contour represents the 2¢ confidence level
around the best-fit. The dotted line denotes matter density Qom(1 + 2)%, and
the dashed horizontal line denotes ACDM.

Table 2. The weighted average w (eq 10) over specified redshift ranges for analysis
using the ‘Gold’ sample of SNe from [18]. The best-fit value and 1o deviations from
the best-fit are shown.

w
Qom Az=0-0414 Az=0414—1 Az=1—1.755
0.2 —0.847700 _p jigElem 0.089%3633
8.3 —Losgoe ), 15012548 B:1asro0

g4 13152020 ~0. 21010482 g.2asyaet
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