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The Spectrum of Primordial Sound. The temperature variations in early universe seen
in the BOOMERANG images are due to sound waves in the primordial plasma. The angu-
lar spectrum of these images shown here, reveals the characteristic size of the structures
that dominate the image. A peak in this spectrum at scales of ~ 1 degree, as is seen here in
the BOOMERANG data, indicates that the Universe is nearly spatially flat. The data can
be well fit by cosmological models that contain non-baryonic matter in addition to normal,
baryonic matter. One such model is indicated by the solid blue curve, A generic feature of
such models is the presence of a harmonic series of additional peaks beyond the fundamen-
tal peak at ~ | degree. The relative height of the second peak at ~ 1/2 degree on the sky
varies with the ballance of matter in the Universe contained in normal or baryonic matter
and non-baryonic matter.
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Constraints to Qs and Q4 from CBR anisotropy, SNela,

and measurements of clustered matter. Lines of constant £y are diag-
onal, with a flat Universe shown by the broken line. The concordance
region is shown in bold: Qar ~ 1/3, £24 ~ 2/3, and £y ~ 1. (Particle
physicists who rotate the figure by 90° will recognize the similarity to
the convergence of the gauge coupling constants.)
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mode exposure
(kte yr)
p-oe'+n 52
popu+n’ 52
p-oe’+n 45
pout+n 45
NSV+n 45
p-v+K' 33
K'—>vu' (spectrum)
prompty+ p*
K*-n*n®
no>v+K° 52
K’ —n°x°
2-ring
3-ring
4-ring
Koontn
p—oe+K° 52
p—ut+K° 52
K?-n’x°
Kl
2-ring
3-ring

eB

%)

44
35
17
12
21

40
4.4
8.5

3.2
4.9
1.7
4.1
10.9

6.1

5.0
3.1

observed B.G.
event

0 0.2
0 0.1
0 0.3
0 0

5 9

0 0.4
0 0.7
9 8.0
9 9.5
1 3.3
4 1.6
1 1.53
0 0.7
0 1.8
0 0.4

/B limit
(10%’:::;)

33

27

1
7.8
5.6
7.3
3.3
2.1
3.1
1.8

0.64
1.1
0.84
0.89
6.1
10
4.6

3.8
2.4
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