JET PROPULSION LABORATORY INTER OFFICE MEMORANDUM
334RW-2000-004
March7,2001

To: W.T.K. JohnsonM. A. Janssen
From: R.West
Subject: Guidelinesfor C26 IEB

1 Intr oduction

This memoprovidesguidelinesfor preparingthe RADAR |EB for the C26 sequencéscheduledor July 5-6,2001).
The C26 RADAR sequencés designedo characterizéhe Radiometeduringthe earlywarmupperiod. To thisend,a

box rasterscanof Jupiteris scheduledisearly afterturn on aspossible(aboutl1 minutesafterthe RFESpowerson).

A larger Sunscansimilar to the Sunscanin C25will be performedfor moreantenngatterncharacterizationThese
scanswill provide extensive calibrationdatafor theradiometeicalibrationmodel. A Tauvariationdatasetcanalsobe

collectedat somecorvenientpoint. Theradiometeidatatypesarecateyorizedbelow.

1. Low ratedata(Radiometervarmup- 4 sec.burstperiodok)

2. Tauvariationdataset(varyingintegrationtimesfor RL, ND, andB3)
3. High ratedata(250mshburstperiod)for 10- 20 min

4. JupiterBox Scan

5. LargeSunScan

The Tau Variationand High Ratedatasegmentsare includedon a spaceavailable basis. The rasterscanshave
priority. Thefollowing sectionsdescribeeachsegmentseparately

2 Low Rate Data

The low rate datacoversary timesbetweenothertests(eg., during a slew to a target). This datawill generallybe
collectedlooking at cold space.The sameparametersisedduring earliersequencesanbe usedagainfor C26. (ie.,
Auto-radon, 4 sec.integrationtime.)

3 Tau Variation

For C26,the Tauvariationsetwill probablyhaveto occurafterthelarge Sunscangitherbeforeor afterthe simulated
Titan flyby (staringat cold space). At the very end (while Earth pointed)looks like a good placefor it. The Tau
variation datasetis useful for tracking down timing and bleed-throughissues. If datavolume permits, this data
setshouldbe included. This datacanbe obtainedat ary corvenientpoint wherethe RADAR is staringat a fixed
target. The testsequencdtself will be the sameasin C23 including the limitation imposedby the SAF-142data
mode(minimum burst periodis 250 ms). The sequencés summarizedn the tablesat the end of this memo. More
discussiorof thesetablescanbefoundin IOM-334RN-2000-001,0Q. As for C25,this memogivesintegrationtimes
ascommandedimesratherthanactualtimes. The Tauvariationtestsequencéastsabout9 minutes.



4 High Rate Data

The high rate datais meantto characterizel/f noisein therecever. The sameparametersisedin C23 canbe used
againhere. (C23 alsouseda slower bursttime of 250 ms to accomodateéhe SAF-142mode.) This testhaslower
priority thanthe Tau variationtest,soif datavolumeis limited, this testsequencehouldbe deletedfirst. It canbe
performedmmediatelyafterthe Tauvariationtest.

5 RasterScans

Theboxrasterntracesarectanglewith two scanlines crossinglupiteroverandoverfor 5 hours10 minutes.Thesignal
from Jupiterwill be similar to the signalobsenedin C20becausehe rangesare comparable For C20the rangeto
Jupiterwas172.8million km, while it is expectedto be 174.1million km for C26. The Jupiterbox scanstartsat UTC
19:39andendsat 00:51 (July 5-6,2001).

The Sunscanwill have aslightly smallersignalbecaus¢herangeto the Sunwill have increasedduring2001,the
Sunsignaldropsabout0.2 dB/month).The Sunscanis larger(8 x 5 deg) sothe durationis quitelong (01:02- 10:28,
July 6, 2001).

The Jupiterbox rasterscanwill occurearlyin the warmupperiod,sowe needto pay specialattentionto warmup
performancevariation. Although C23 (Jupiterflyby) is the mostrecentdataavailable,it doesnot cover the early
warmupperiod. Therefore systemperformanceluring C22will be usedto designthetiming for C26.

5.1 Gain Performance

Experiencewith the EQM indicatesthat the warmupvariationin performances dueto recever gain changeasthe
recevertemperaturehangesGaindecreaseasthe temperaturgises,sothe warmupalwaysshows a negative slope
which takesabout8 hoursto completelydisappear The postwarmupgain wascomputedo be 0.1 counts/ms/Kfor
C20andC22(ICO2-A,B). During C22,thewarmupwasconductedisingAuto-Rad,andthe normalizedcountswent
from 207 counts/msat the beginningto 162 counts/msafter 5 hours10 minutes(matchingthe endof the Jupiterbox
scanin C26). Thisrepresentachangen gainof 28%. Duringthe sametime period,theresistve loadandnoisediode
signalswentthroughchangeof 16%,and32%respectiely. The differencebetweentheresistve load signalchange
andthe cold sky signalchangas likely dueto thewarmingup of theresistve loaditself. As thetemperaturéncreases
the gaindrops,but the signalcomingfrom the resistie load increasesherebynegatingsomeof the gaindrop. The
noisediodeis lesssensitve to physicaltemperatureandits signalchangematcheghe cold sky signalchangemuch
moreclosely

The overall gaindrop is 31% going from the maximumat turn on to the minimum after thermalequilibriumis
acheved. Using the equilibrium gain value from C22, 0.104 counts/ms/K the initial and final warmupgainsare
computedo be0.137counts/ms/Kand0.107counts/ms/Krespectiely.

5.2 Integration Time

For C26,table1 shows the signalvariationexpectedfor all the scantargetsat variouscommandedntegrationtimes.
The systemgainsjust computedfrom C22 are usedalongwith the equilibrium systemnoisetemperaturdrom C22
(ie., 1511K). The JupiterandSunsignalsareadjustedor therangeduring C26.

Auto-Radis not a goodideafor the Sunscanbecausét keepsthe signalbetweer2000and3500counts/windev.
Thus,the Auto-Radalgorithmcould setthe cold sky level ashigh as3500,which would causethe Sunpeaksignalto
saturatmaximumis 4095counts/wind).

5.3 Burst Periods

Thecriteriafor determiningthe burstperiodis simply to avoid smearinghe obsenationsby excessie motionduring
one burst period. The numericalthresholdusedhereis no more than 1/10 beamwidthof motion during one burst
period. This is a fuzzy criteria, andif necessaryeven 1/5 beamwidthmotionin a burstperiodmay be ok. The C26
scanswveredesignedvith the sameangularrateof 0.29mrad/s(0.0167deg/s)thatwasusedin prior sequenceswith

abeamwidthof 0.35deg, 1/10beamwidthof motion correspondso 2.1 sec.Thus,ary burstperiodof 2.1secor less



Target | Integration | SourceTemperature| Equilibrium
Name | Time(ms) Range(K) SignalRange| Initial WarmupRange| Final WarmupRange
Jupiter 45 2.8-5.7 3375- 3388 5533- 5551 3562- 3576
Jupiter 40 2.8-5.7 2587- 2599 4500- 4516 2753- 2765
Jupiter 35 2.8-5.7 1800- 1810 3467- 3481 1944- 1955
Jupiter 30 2.8-5.7 1012- 1021 2434- 2445 1135-1144
Jupiter 25 2.8-5.7 224- 232 1401- 1410 326- 334
Sun 45 2.8-644.3 3375- 6310 5533- 9384 3562- 6577
Sun 40 2.8-644.3 2587- 5189 4500- 7912 2753- 5425
Sun 35 2.8-644.3 1800- 4067 3467- 6441 1944- 4273
Sun 30 2.8-644.3 1012- 2946 2434- 4970 1135- 3121
Sun 25 2.8-644.3 224- 1824 1401- 3499 326- 1969

Table1: ExpectedRadiometesignallevelsfor differentcommandedntegrationtimes. Theseintegrationtimesare
perwindow. The window countis constrainedy the burst period. The valuesabose assuméehe samegain values
(0.10,0.14,0.11 counts/ms/K) and systemnoisetemperaturg1511 K) computedfor C22, and a constantffset of

3550counts. Thewarmuprangesshow the signalsexpectedright after systemturn on, andafter5 hours10 minutes
of operation Notethatactualsignalsfrom the ADC will beconfinedto therange[0,4095].

will satisfythe motionrequirement.To maintainhigh relative accurag alongwith minimal motionblurring, a burst
periodof 1 sec.shouldwork well for all of thescandn C26.

5.4 SunScanBeamSequence

The Sunscanin C26is alarge scansimilar to the Sunscanperformedin C25. The samechoiceof beamsequences
apply. In C25,we choseto coverall 5 beamgo provide patterndatafor all thebeamsIn C26,we will focusonbeam
3 andattemptto getthe highestquality datapossible. This meanaisingthe B3 only mask.

5.5 ScanCommand Recommendations

Table2 summarizeshe recommendedommandoarametersor the rasterscans.Theintegrationtimesarechoserto
centerthe expectedsignalrangewith the highestdynamicrangethatcanbe safelyacheved.

Althoughthe predictionis for the SunScanto remainon scalewith anintegrationtime of 30 ms, duringthe C22
Sunscanthesamentegrationtime saturatectthe beampeak(but notthehalf-powerpoints). Thus,the Sunscanpeak
may still saturateBecausef this, it would be desireabldo ensureanon-scalepeakSunmeasuremertty varyingthe
integrationtime duringthe Sunstaringinterval thatoccursjust afterthe Sunscanitself (July 6, 2001,14:49- 14:59).
For this purposegycling betweerB0 ms, 25 ms,and20 ms commandedntegrationtimes(RIP) would beappropriate.
Theburstperiodcanbe4 sechereto getthemoststablemeasurementA minutefor eachshouldbe adequate.



JupiterScan| SunScan

RIP (ms) 30 30
HIP (ms) 4 5
CIP (ms) 20 25
RAD 33 33
BPD (ms) 990 990

SourceTemperaturd&kange(K) 2.8-5.7 2.8-644.3
ExpectedSignalRange 1135-2445 | 1012-3121

Expected\D Signal 799-2005 | 1783-1927
ExpectedRL Signal 1692-3145 | 2842-3015
BEM B3 B3

Table2: Recommende&adiometecommandparametersThesecommandedhtegrationtimesareperwindow. The
window countis constrainedy the burst period. The expectedsignal valuesfor Jupiterassumethe warmupgain
valuesthat are expectedto apply, while the expectedsignal valuesfor the Sunassumehe equilibrium gain value
thatis expectedto apply. Also assumeds the C22 systemnoisetemperatureof 1511K, anda constantoffset of
3550counts.The RL andND rangescomefrom expectedgainvariation(not from temperaturevariation),sothe RL
variationis overestimatedomevhatbecausdts temperatureariationtendsto reduceits signalvariation. BEM refers
to thebeamsequencéo use.Notethatthe Sunscanshouldusebeam3 only.

N | time(s) | 7(ND) (ms) | 7(RL) (ms) | 7(ANT) (ms) | RAD (window count) | burstperiod(ms)
204 | 51.0 5 20 15 1 250
204 | 51.0 5 20 20 1 250
204 | 51.0 5 20 25 1 250
204 | 51.0 5 20 30 1 250
204 | 51.0 5 20 35 1 250
204 | 51.0 5 20 40 1 250
204 | 51.0 5 20 45 1 250
204 | 51.0 5 20 30 2 250
204 | 51.0 5 20 40 2 250
204 | 51.0 5 20 30 3 250
204 | 51.0 5 20 40 3 250
204 | 51.0 5 20 30 4 250
204 | 51.0 5 20 40 4 250

16 48.4 5 20 30 100 3025

12 48.3 5 20 40 100 4025

Table3: Tauvariationfor antennaBleedthrough,antto ND. N is the numberof burstperiodsfor eachparameteset,
timeis thecorrespondingime for eachparameteset. The burstperiodshovn hereis justthe sumof theresistve load,
noisediode,andantennantegrationtimes. The actualvaluecanbelarger. (A minimumvalueof 250msis enforced
to avoid misseddata.) Total duration= 351.7sec.



N | time(s) | 7(ND) (ms) | 7(RL) (ms) | 7(ANT) (ms) | RAD (window count) | burstperiod(ms)
120| 30.0 5 15 35 1 250
120| 30.0 5 20 35 1 250
120| 30.0 5 25 35 1 250
120| 30.0 5 15 35 2 250
120| 30.0 5 25 35 2 250
120| 30.0 5 15 35 3 250
120| 30.0 5 25 35 3 250
120| 30.0 5 15 35 4 250
120| 30.0 5 25 35 4 250

8 28.2 5 15 35 100 3520

7 24.7 5 25 35 100 3530

Table4: Tauvariationfor RL. Bleedthrough,RL to ant. N is the numberof burstperiodsfor eachparameteset,time
is the correspondindime for eachparameteset. The burst periodshavn hereis just the sum of the resistve load,
noisediode,andantennantegrationtimes. The actualvaluecanbelarger. Total duration=82.9sec.

N | time(s) | 7(ND) (ms) | 7(RL) (ms) | 7(ANT) (ms) | RAD (window count) | burstperiod(ms)
120 | 30.0 3 20 35 1 250
120| 30.0 4 20 35 1 250
120| 30.0 5 20 35 1 250
120| 30.0 6 20 35 1 250

Table5: Tauvariationfor ND. Bleedthrough,ND to RL. N is thenumberof burstperiodsfor eachparameteset,time
is the correspondindime for eachparameteset. The burst periodshavn hereis just the sum of the resistive load,
noisediode,andantennantegrationtimes. The actualvaluecanbelarger. Total duration=120.0sec.



