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HiFi IcC Introduction

* |t has being observed for frequency switch observation that the
best baseline was produced when the mixer currents for the
frequency switch pair were similar.

* Due to a standing wave between the mixer focus and the LO
horn the LO power and mixer focus and diplexer rooftop mirror
and hence the mixer current are modulated with this standing
wave

* During TBTV we had one FSW where the frequency pairs were

covered by a standing wave test. The FSW throw was chosen
so that the mixer current were equal.

* On analysis of the results of the overlapping FSW & StWv data
there was no correlation between the 2 results.

* A test was defined to investigate the feasibility of developing
model to predict the phase of the standing wave present
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HiFi IcC Introduction

* The diplexer bands are the most effected by LO power standing
waves. Bands 6 & 7 are particularly sensitive to gain variations
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HIFjc¢ Test description

* The goal of the test was to investigate the possibility of interpolating
between standing wave tests at different LO frequencies to see is it
possible to predict LO power fluctuations and eventually optimize FSW
LO frequencies choice.

* Currently, we need an exploratory standing wave test to be conducted
before the FSW observation to optimize FS1 and FS2 frequency
selection

* The diplexer was kept fixed to avoid any path length changes in the LO
path as this was thought to be the main reason the TBTV overlap test
failed
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HIFjc¢ Test description

Band 3a Band

H pclar drivee the diplezer selection, as

* In total 16 standing wave LB T e
test of 21 steps of ISMHZ 3§ 145 \ -
were undertaken, where the & **F i‘ E

. S 10k =
diplexer was tuned the = b K E
central frequency S 0sE 3

* 4 standing wave tests were % 24: E
undertaken at 4 different E* 0ok E
diplexer positions 5 02 =

S 04 =
ey 3
_OB 1111 | 1111 | 1111 | 1111 | 1111 | 1111 | 1111 | 1111 | 1111 | L1117
805 810 815 820 825 830 835 B840 845 850 855
LO Frequency, GHz
2 3a, H CUS input 3a, H test output _) 3h, H CUS input + 3b, H te:

-+ 3b, ¥ test output
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HIFjc¢ Test description

* For each LO band a single obsid is created which contains no data frames just HK

packets

* The structure is shown below, taking the first diplexer setting of 3b as an example.
In total four of these array are generated which in the end produced 16 standing

waves test at 4 different diplexer settings

Diplexer
setting, 0.8

v L] L1 y
StWv 1 StWyv 2 StWv 3 StWv 4
887.823 GHz | [899.901 GHz| |911.984 GHz| |924.066 GHz

10 second of HK at the following frequencies, diplexer set at887.823 GHz.
887.67,887.688,887.7015,887.715,887.733,887.7465,887.76,
887.778,887.7915,887.805,887.823,887.8365,887.85,887.868,
887.8815,887.895,887.913,887.9265,887.94,887.958,887.9715
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mixer current, mA

6a, 1342178923

Blackis H polar, Blue is ¥ polar, red is the optimum pump level

mixer current, mA

T current, mA
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HiFi ICC  Comparison with StWyv tests

* For bands 4 & 6, the diplexer setting were chosen so there was
an overlap between standing wave tests, in this way we could
compare directly the effect of diplexer change on standing wave

pr0f| |e Band 6
H polar drives the diplezer selection, assuming a 100 kHz LC granularity
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HIFjc¢

Comparison with StWyv tests

4a, HifiEng StWv_FSW_COP overlapping tests

red at diplexer position 1.751 m4A, black at 1.745 m4, blue at 1.732 mA, StWv test darkgreen at 1.745 m4A
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H mixer current, mA

V mixer current, mA

omparison with StWv tests

4h, HifiEng StWv_FSW_COP overlapping tests

red at diplexer position 0.432 mA, black at 0.425 mA, blue at 0.412 mA, StWv test darkgreen at 0.425mA
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HiFi ICC  Comparison with StWyv tests

6a, HifiEng StWv_FSW_COP overlapping tests

red at diplexer position -1.567 mA, black at -1.577 mA, blue at -1.590 mA, 5tWv test darkgreen at -1.590 mA
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HiFi ICC  Comparison with StWyv tests

6b, HifiEng StWv_FSW_COP overlapping tests

red at diplexer position -1.557 mA, black at -1.565mA, blue at -1.577 m#4, StWv test darkgreen at -1.564 mA
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Comparison with StWv tests

HIFjc¢

H mixer current, mA
c oo oo oo o oo o o

V mixer current, mA

The long period variation comes from

‘|, the diplexer roof mirror angle, movable
|z or fixed? .

45k El (s . a4

o | Htitwas fromthe movable, onewould -  *°
et expectasignificant change in phase [T i G
|, with changing diplexer path length

o It (shorter path length so more sensitive) =

a6 = Bl XS Z vuds =] a3
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HIFIjc¢ Conclusions

* As expected there is a large variability in standing wave
amplitude and phase with changing LO frequency and diplexer
position. However there may be some evidence of a correlation
between these 2 parameters. Band 6b shows highlights a link
between the LO frequency (LO power) and standing wave
profile

* The diplexer position has a large effect on the standing wave
amplitude. It could be possible that at certain LO frequencies
the diplexer acts as a quarter or half wave plate

* The lack of phase change in the 680MHz standing wave with
changing diplexer position suggests that the reflection is from
the fixer mirror, need more data

* Further overlapping tests are needed to measure the effect, see
next slide
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HIFjc¢ New test

* A series of overlapping standing wave test with slightly different
diplexer setting is needed to investigate the effect discussed in
the conclusions

6a proposed test
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