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Cosmic Background Imager 
confirms flat universe observations 
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Left:CBI's 13 radio antennas. Right: the CBI power spectrum (with error bars in blue and green) compared with results from other 
experiments. (CBI/Caltech/NSF.) 

The first results from the Cosmic Background 
Imager (CBI) were released in May. Obser­
vat ions of the microwave background are the 
closest ast ronomers can get to the Big Bang, 
and f luctuations in this radiation are ev idence 
for the first c lumping of matter particles. 
Measurements of the angular power spect rum 
give values for several fundamenta l cosmolog-
ical parameters .The first signs are reassuring: 
CBI results agree with other recent observa ­
t ions suggest ing a spatial ly flat universe. 

CBI consists of 13 radio antennas operat ing 
at f requencies f rom 26 to 36 GHz. Located in 
the A tacama desert, CBI takes advantage of 
the low humidity at an altitude of 5080 m.The 
variat ions in temperature measured by the 

CBI are as small as 10 mill ionths of a degree. 
CBI shares many design elements with DASI, 

an interferometer at the South Pole probing 
larger angular scales. Other comp lementa ry 
observat ions have been carried out by the 
balloon detectors B O O M E R A N G and MAXIMA 
(CERN Courier September 2000 p l 5 ) . 

The power spect rum of the microwave radi­
ation shows f luctuations in temperature due 
to sound waves in the early un iverse .The 
angular spec t rum shows the intensity of these 
oscil lat ions at different wavelengths. Other 
exper iments have already revealed the first 
two or three peaks in the spec t rum. CBI is now 
starting to reveal the higher "over tones" and 
the drop in the spect rum on smal l angular 

scales. With in errors, the results conf irm the 
picture of a spatial ly flat universe with 
Q = 0.99 ± 0.12, where Q is the ratio of mat­
ter in the universe to the critical level needed 
to halt the universe's expans ion. 

CBI can also be used to observe the 
Sunyaev-Ze l 'dov ich scattering of background 
radiation photons by the hot electrons in clus­
ters of galaxies. Measurements of this effect 
can be used to study the propert ies of the hot 
cluster gas and the evolution of clusters, and 
to give a measure of the Hubble constant. 

R e f e r e n c e 
J L S i e v e r s e t a / . (submit ted May 2002) 
Astrophys. J. 

k H IT EC Zero-flux™ Measuring Systems 
Power ^ e P r o v e n P e f f ° m e r s 

Protection h t t p : / / w w w . h i t e c s m s . c o m 

C E R N C o u r i e r July/August 2002 11 

http://www.hitecsms.com


Take Control with 
LabVIEW 6.1 

National Instruments 
LabVIEW 6,1 delivers 
instant Web-based control. 
W i t h L a b V I E W 6.1, control your 
L a b V I E W application over the W e b -
f rom a n y w h e r e in the wor ld -
w i th no programming. L a b V I E W 6.1 
also includes: 
• Wi re less and X M L connect ivi ty 
• N e w event structure for streamlined 

user interface deve lopment 
• 150% performance 

improvement for fast Fourier 
t ransform (FFT) analysis 

• Enhanced measurement analysis 

A d d t he p o w e r of L a b V I E W to 

y o u r app l i ca t i ons today . 

n i . c o m / i n f o 

View online demonstrations or 
upgrade now - visit ni.com/lnfo 
and enter chlv61. 
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Picture of the month 

Th is spiral ga laxy appears to be sp inn ing backwards . Mos t spira l ga lax ies have a rms of gas 
and s tars that trail behind as they tu rn . In this case , the outer a rms are " lead ing" - point ing 
in the direct ion of the c lockwise rotat ion of the galaxy. Th is s t range effect probably results 
f rom a past col l is ion wi th another galaxy. ( E S A / N A S A Hubble Space Te lescope . ) 

Going to work at CERN? 
For information, con tac t 
Users.Office@cern.ch 
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