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1. ABSTRACT 

Quantum fluctuations of the cosmic background have been 
measured in the 900 to 2000 micron range (H.P.B.W.) by means of a 
balloon-borne correlator operating between 5 and 150 Hz. Preliminary 
results indicate an upper limit /<dP2> - 2.1 x 10"^-^ watt/(cm2 srad Hz) I/2, 
corresponding to the noise of a blackbody at a temperature T 1 3.1 K at 
la. 

2. THE CORRELATOR 

The instrument consisted of two Germanium Composite Bolometers 
operating at 0.3 K, a mylar beamsplitter and Cassegrain optics at 1.8 K. 
The electrical NEP was 8 x 10~ 1 6 watt/Hz1/2 and the throughput was 0.05 
cm2 srad with a field of view of 2 deg. Anisotropy measurements were 
alternated to noise measurements by wobbling the secondary mirror for 
half the observing time. The intrinsic, uncorrelated noise of the two 
detectors has been subtracted by using an analog multiplier followed by 
an integrator. The expected noise is shown in Figure 1. 

Figure 1. 
Expected noise scenario in the 
1 to 10^ um band. Lines a, b, 
c and d are: 

a) Zodiacal light (scattered) 
b) Zodiacal light (thermal) 
c) Galactic dust (12 K) 
d) C.B.R. 

Power is computed for unitary 
throughput. 
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The balloon was launched August 8 from Milo, Sicily. The correlated 
noise is plotted versus elevation in Figure 2. The secant law fit has 
been done by disregarding the point at highest elevation. We used the 
relation: 
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with x = hv/kT and T = efficiency of the system estimated to be about 
0.2. We get an upper limit of 3.1 K for the temperature of the Cosmic 
Background Radiation at la. 

Figure 2. Signals at different tipping angles are plotted. The right 
side of the figure shows the extrapolation to sec 9 = 0; bf 

is the best fit secant law; ul is the upper limit at la; -an(z) is the 
expected atmospheric noise at the zenith (T = 250 K, emissivity = 
5 x io-4). 
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DISCUSSION 

Wright: Do you measure the cross correlation function versus lag 
to get the cross power spectrum, or do you measure only 

the correlation at zero lag? If the latter, how do you know you are not 
seeing dewar temperature fluctuations? 

de Bernardis: Up to now we measured only the mean square value of the 
correlated signal (zero lag). Since the temperature of 

the dewar is lower than 3 K and the fluctuations in the dewar add qua-
dratically to fluctuations in incoming radiation, the result is a little 
offset to the measure. We measured it by closing the liquid helium 
section of the dewar and fixing the "zero level" in this way. 
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Bishop Irineos, Metropolitan of Kissamos and 
Selinos. (Courtesy, K. Brecher) 
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