
 Memorandum 
 

File: \\cvfiler.cv.nrao.edu\cv-cdl-sis\Cartridge\SysEngr\MxrVsCart\Report1.doc Page 1 of 5 
Last Saved: 2005-05-16 14:13:00 

 
To:  File   
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Revisions: 2005-05-02 jee Initial 
 2005-05-16 jee Corrected label on Figs 6 and 7, Updated Block Diagram 
 
Subject: Comparison of Band 6 Cartridge Measurements in RAL Dewar and Cartridge Test Systems 
 

 
Noise temperature, image rejection, and gain of the Band 6 Cartridge SN001 are compared when it’s installed in the 
RAL Dewar and in the Cartridge Test System (CTS).   The data are taken from Koller’s graphs1 measured by Dan, 
Ralph Groves, and Dave Schmitt.  There appears to be an error with those graphs because the 6-10 GHz data, 
annotated as “Polarization 1,” is most likely “Polarization 0” because those points are nearly identical to the 4-12 
GHz Polarization 0 data. 
 
The equipment configuration for the Cartridge Test System is shown in Figure 1 and is similar to the configuration 
used for the RAL Dewar measurements. 
 
Cartridge noise temperatures (Figure 2 and Figure 3) are about 20% lower (~8K at the lowest noise temperature) 
when measured in the RAL Dewar, probably because the mixers operate at lower physical temperatures in the RAL 
Dewar.  Mixer temperatures are controlled to ~4.2K in the CTS but are ~3.5K in the RAL Dewar. 
 
A troubling discrepancy exists in the image rejection for the LSB, shown in Figure 4, where it degrades to about 
6 dB in the RAL Dewar compared to 9.8 dB when measured in the CTS.   Image rejection for USB, shown in 
Figure 5, is nearly the same when measured in both systems. 
 
A problem is clearly evident in the cartridge gain data, which includes the warm IF amplifiers, graphed in Figure 6 
and Figure 7.  LSB gain in the RAL Dewar measured at the three lowest intermediate frequencies and at the three 
highest USB IFs fall more than 10 dB below cartridge gains measured in the CTS. 
 

                                                      
1 http://almaedm.tuc.nrao.edu/forums/alma/dispatch.cgi/iptfedocs/showFolder/101230/def/def/6649324 
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Figure 1: Measurement Equipment for Cartridge Test System 
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Noise Temperature Cartridge 001 
RAL Dewar vs Cartridge Test System

Polarization 0, LSB
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Figure 2: Noise Temps, Pol 0 LSB 

 
Noise Temperature Cartridge 001 

RAL Dewar vs Cartridge Test System
Polarization 0, USB

0

20

40

60

80

100

120

140

205 210 215 220 225 230 235 240 245 250 255 260 265 270 275 280 285

Radio Frequency (GHz)

N
oi

se
 T

em
pe

ra
tu

re
 (K

) (
C

or
re

ct
ed

 fo
r I

m
ag

e 
R

ej
ec

tio
n)

CTS
RAL Dewar

Mixer Block 029
UVA-N10-05-L1378-0304-1-EB-C12-L56-2 & Amp #026 (Mixer 
1)
UVA N10 05 L1378 0304 1 EB C12 L56 5 & A #033 (Mi

Measured in CTS ………..2005-01-27  09:00:11
Measured in RAL Dewar .2005-04-21  10:57:19

Data File: "\\cvfiler.cv.nrao.edu\cv-cdl-sis\Cartridge\SysEngr\RALvsCTS\Summary.xls"  Sheet: "NTPol0USB"  
Figure 3: Noise Temps, Pol 0 USB 
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Image Rejection
RAL Dewar vs Cartridge Test System
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Figure 4: Image Rejection, Pol 0 LSB 

 
Image Rejection

RAL Dewar vs Cartridge Test System
Polarization 0, USB
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Figure 5: Image Rejection, Pol 0 USB 
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Gain of Cartridge 001
RAL Dewar vs Cartridge Test System

Polarization 0, LSB
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Figure 6: Cartridge Gain (Including Warm IF Amps), Pol 0 LSB 

 
Gain of Cartridge 001

RAL Dewar vs Cartridge Test System
Polarization 0, USB
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Figure 7: Cartridge Gain (Including Warm IF Amps), Pol 0 USB 


