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Noise Performance of the Debuncher Stochastic Cooling Systems

A careful measurement of the system noise performance for all 12 Debuncher
stochastic cooling systems has been performed.  The opportunity to make the
measurement was due to a pickup tank warm up to fix a bad preamplifier.   A HP power
meter and spectrum analyzer were used to measure the noise power and spectral

characteristics of each system.  Signals were monitored in the tunnel at the medium level
transfer switch, before any variable gain devices.  Noise power levels observed ranged
between -10 to -30 dBm, which is well within the linear calibration range of the power
meter.  The noise floor of the power meter was measured to be below -40 dBm.

The temperature of the tunnel for the warm measurements was 80 degrees F or
300 Kelvin.  The tanks had been at tunnel temperature for weeks when the warm
measurement was made.  There was no vacuum in the tanks for the warm measurement.
The cold temperature of the tanks at liquid helium was 4.5-5 K.  5K was used in the
calculations.  No component changes were made between the measurements.

The gain of the cryogenic amplifier increases with a decrease in operating
temperature.  The gain of the cryo amplifier was carefully measured both warm and cold
so that this change could be taken into account.

The Noise Figure in dB and effective noise temperature are derived from the
equations below.  T2-T1 is the difference in operation temperature in degrees Kelvin, in
this case 300-5 or 295 deg. K.  Y is the excess noise ratio, which is measured in dB by
the power meter by taking the difference in noise power between warm and cold

measurements. This log value must be converted to linear for use in this equation.  The
value for Y is also corrected for the increase in gain due to the change in the operating
temperature of the amplifier.   This data was derived from the warm and cold preamp
temperatures measured in the tunnel.  The noise figure NF used in the effective noise
temperature equation must also be converted to linear.  Except for two systems where
noise was measured to be below reasonable levels (in red on spreadsheet), the numbers
appear to be reasonable.
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Debuncher Pickup Noise Performance

Band 1 Band 2 Band 3 Band 4
dBm dBm dB dB dB degK dBm dBm dB dB dB degK dBm dBm dB dB dB degK dBm dBm dB dB dB degK
Warm Cold delta G Y NF Teff Warm Cold delta G Y NF Teff Warm Cold delta G Y NF Teff Warm Cold delta G Y NF Teff

Mom
PHL -23.29 -30.82 5.10 12.63 0.18 1 2 -23.28 -29.18 5.80 11.70 0.24 1 6 -25.28 -37.10 5.70 17.52 0.00 0 -23.60 -28.25 6.00 10.65 0.33 2 3
PHU -16.39 -24.15 4.70 12.46 0.19 1 3 -25.48 -31.80 5.50 11.82 0.23 1 6 -21.88 -25.70 5.00 8.82 0.56 4 0 -23.08 -27.88 6.00 10.80 0.31 2 2
PVL -21.69 -29.07 4.60 11.98 0.22 1 5 -19.57 -26.20 5.00 11.63 0.24 1 7 -22.65 -35.80 6.20 19.35 -0.02 - 2 -23.70 -28.61 5.00 9.91 0.41 2 9
PVU -17.59 -25.43 5.40 13.24 0.14 1 0 -24.68 -29.93 5.30 10.55 0.34 2 4 -23.33 -30.40 3.00 10.07 0.39 2 7 -23.08 -28.68 5.00 10.60 0.33 2 3
all 4 -12.86 -20.61 -16.60 -22.89 -17.30 -24.18 -17.57 -22.57

Horiz
HL -15.92 -24.95 4.80 13.83 0.11 8 -20.05 -27.65 4.90 12.50 0.18 1 3 -24.05 -28.15 5.00 9.10 0.51 3 6 -19.05 -23.98 5.00 9.93 0.41 2 8
HU -17.40 -24.44 3.90 10.94 0.30 2 1 -22.39 -28.44 5.80 11.85 0.23 1 6 -18.44 -23.60 6.00 11.16 0.28 1 9 -20.16 -25.66 6.00 11.50 0.25 1 7
both -13.59 -21.70 -18.03 -25.15 -17.46 -22.33 -16.63 -21.80

Vert
VL -15.38 -23.57 4.40 12.59 0.18 1 2 -19.33 -25.40 3.70 9.77 0.42 3 0 -19.18 -24.29 3.50 8.61 0.59 4 2 -18.78 -23.05 4.00 8.27 0.65 4 7
VU -15.50 -24.20 4.10 12.80 0.17 1 1 -18.22 -24.92 5.10 11.80 0.23 1 6 -19.42 -24.22 4.80 9.60 0.45 3 1 -20.25 -25.90 5.00 10.65 0.33 2 3
both -12.43 -20.92 -15.74 -22.23 -16.35 -24.25 -16.52 -21.30

NOTES
Warm temperature of the tunnel on 2/23/01 was 80 degrees F which is 300 degrees Kelvin Switch
Cold pickup temperature is taken as 5 degrees Kelvin.
Noise floor of power meter -42 dBm
Measurements taken at eight way switch where all transfer switches are connected.  No cable used on power meter
Spectrum analyzer was used to check spectrums.
All pads were same for both warm and cold measurements.
Warm and cold measurements in dBm are noise power as measured on the power meter
Y factor and NF are in dB
Teff is degrees Kelvin
delta G is the gain change in the cryo amp at liquid helium temperature as measured on the injection to output on the flange.
Band 3 momentum horiz and vertical lower had an excessively low cold power reading.  These noise figures are not reliable.
All cryo amplifiers are Miteq AMF CRYO series
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