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Cosmology from MAXIMA-1, BOOMERANG & COBE/DMR CMB Observations.
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Buocent resulin from Boosenasa-08 and Masiva-1, taken tegether with OOBT-DN R, pre.
wide conmintent, and ligh signal-to-noise messromeonts of the CMB power speotrum st spher-
ioal harmonic mnltipole bandsaver 3 < £ S 800, Analysis of (he combined date yiolds G285
(169%) confidencn limits on the total density, Oy 2 111 £ 0,07 ;:‘ggﬂ o Ul baryon density,
h® 2= 000280005 (FO0RY, and the sealar spectral G, n, & 1,1:11:4,5% (20050 These data
are conslstent with inflationary inttial conditions for strisetnre formation. Taken begether Wit
otlier commological ubservations, thoy Tmply the existence of hoth nonbaryonle diurk ity and

dark uneepy i thie universe,

PACS mambioes: B8.80.0; 98,70, Ve D880, Bs: 86.85.8h

Measuroments of the angular power spectrumm, G, of
the Cosmic Micrownve Backgronnd (CMB) have long
boen expecterd to enable precise determinations of vos-
motogienl parameters [1]. The CMB power spectoum de
pends on these parameters, as well ms the scennrio for
the gemeration and growth of density fluctuations n the
anely nmiverss, Evidence for stoactore in (e GMD of the
cliaracter predicted by adiabatic mflationary modals has
been monntiag for the past decade and was convincingly
detectad in 1090 [2, 3, 4], The recent BooMerane-08
(BO8) [6] snd Magima=1 (] CMB anisateopy data pros
vidle maignificant impravement in the determinntion of (.
Thiw levter jointly snalyses bliose two dutssls, [gesypo-
eting COBE-DMR [7] and other codmological informa-

tioh to obtain further estimates of several eosmalegieal
piEamElels,

Maxima-1 and BUS have produced indapendont poswer
speoten fram patches of sky roughly 90° apart, on op-
posite sides of the galactio plano ([B, 8] and referanons
therein). Thess data provide the first ravrows bamed detee
tions af the powor spectrum from 400 S £ = 800, where
furthor ncoustic peaks are expected in adinbatic models;
Fueh spectriom shows o wellsdefimed penk o mailtipols
== 200, tollowed Ly o relatively ot region extending 1o
Ui ligghest mulbipoles reportad (Figuee 1 vap). Thess e
anlts liwve boon intorproted sa supporting the inlatiosny
theory of structure fopmiation with sdiabavic mitial con-
ditions, and allow the first precise CMB messirdmonts
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Measuring €2 & A

o ) is defined as a density:

Q =8nGp/3H

i=matter, radiation, A, v, curvature...

© Q; determines

distances [scale factor, a(1)]
kinematics [a (1)]
curvature

dynamics [linear growth mode D(a)]

® Different cosmological tests
measure different aspects of €2

e Difficult to get €2 alone

® [nstead, measure

Q +Q),Q -Q), cQ ™, ...
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| CMB statistics

z~1300: p+e—H & Universe becomes transparent.

Zalm bn:

Determined by temperature, velocity and metric
on the last scattering surface.

Power Spectrum:
C,=(la, ")

Multipole / < angular scale 180°//

For a Gaussian theory, C, completely
determines the statistics of the temperature.



Measuring Curvature with
the CMB

9=length/R

‘\

Last Scattering Surface
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Measuring Curvature with
the CMB

3=lengthl/R

Last Scattering Surface
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Measuring Curvature with
the CMB

9=length/R

Last Scattering Surface
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From CMB to Cosmology

Bond, Crittenden, Jaffe & Knox 99
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MAXIMA & BOOMERANG

CMD ANISOTROPY EXPLRINENTS

e Daoon - Borne, Docomerer -Based
~ DO —» ~ YO0 GHr

TBooMmERANG :

Antarctic buj-duc-&m balon (97)
~3% slu.J C\ 7% nu\a%n—Q ® ISOGHe)

10" beems o I1SC GHe
‘;“\'ﬂl"ht ISC GHe bttt dutda,eqp
n {

MAximA :
Neorth- American &t \e —nvld- bel|cen C’?- '7’.)
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