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This paperdescribesompairsonsamorg white light polarizedradianes(pB) asmea-
suredby the Ultraviolet CoronagaphSpectrometeWhite Light Channe{UVCS/WLC),
the Large Angle and Spectromatric Cororagra ExperimentC2 instrumen (LASCO-
C2) andthe Spartar201 White Light Coronagaph(Spartar201/WLC).UVCS/WLC and
LASCO-C2aregeneally in agrement,althoudn thereare somesystematidrends and
discrepaniesthatstill requireexplaration. UVCS/WLC andSpartar?0VWLC agree to
within themeasuremntuncertaities. Spartar?01/WLCandLASCO-C2arenotdirectly
compaedto eachotherin this paper

16.1 Intr oduction

The UVCS White Light Channel(UVCS/WLC; Kohl et al. [1995]), the Large Angle
andSpectronatric CororagraphExperimentC2 instrumen (LASCO-C2;Brueckner et al.
[1995]), andthe Spartan201 White Light Cororagrajh (Spatan 20YWLC; Fisher and
Guhathakurta [1994]) all measue the polatized radiance(pB) of the solar corora. In
this pape& we presenta systematiccompaison of their pB measurenmas. A paperthat
describeghe calibration of Spartar20Y/WLC anda directinter-comparisonof LASCO-
C2 andthe Spartar?01/WLCis in prepaation[Kucera, 2003.

AlthoughtheUVCS/WLC calibratim s still in progessfor the puposesof this paper
we adoq thein-flight calibrationthatis describedn Romoli et al. [2002], whichalsogives
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a brief summaryof the UVCS/WLC andits characteristicsThe LASCO-C2calibration
hasbeendescribedy Howard et al. [2007.

16.2 Obseations

We presentwo typesof comparisonsof UVCS/WLC andLASCO-C2. Thefirst type
is basedon specialobsevationsthat were designedspecificallyfor the purposeof inter-
calibration The secondype of compaisonis basedon synogic obsenrations,which are
part of the daily obseration progiam of both UVCS and LASCO. The UVCS syn@-
tic progamis describedoy Panasyuk [1999]. The UVCS/WLC to LASCO-C2compar-
isonsbasedon specialobserationswere madeat a larger rangeof heights,have better
spatialco-ragistration (at leastin the caseswhenthe star p Leo was usedasa poirting
marker, seebelaw), have smallertime differencedetweerthe UVCS/WLC andLASCO-
C2 exposuresandallow moretime for the UVCS mirror mechaism to settle(seebelaw).
However, the comprisonbasedn synofpiic obserationsis valualle becausét hasmary
more datapoints (abait 17000 UVCS/WLC pBs), which have beentaken in the same
systematiavay throughoutthe mission.Unlike the specialobsenations,the UVCS/WLC
synogiic datasetincludesobserationsof cororal holes. We also presenta compaison
of UVCS/WLC andSpartar?01/WLC,which requirel specialobserationson the partof
UVCS.

Thespecialobsevationsfor the UVCS/WLC to LASCO-C2compaisonsweretaken
in August and Septembr 199%, during the p-Leo solar crossingsof August 199 and
200Q andin early April 200. The specialobsevationsfor the UVCS/WLC to Spartan
compaisonweretakenduringthe STS-95JohnGlennshuttlemissionin early November
1998 Theobsenrationsusedfor synopic comparisonscomefrom theyears19% through
2000

All of theLASCO-C2datausedfor thecompaisonspresentethereweremultipliedby
0.8in orderto renamalizethemto Sun-ceter radiance(asoppaedto mean-Sa). This
operatim wasnotrequred for the Spartar201 databecasethey werealreadynornalized
to the Sun-entervalue.

Any exterrally occuted cormmagra is subjecto vignetting, thatis, theeffective aper
tureof theinstrumen is afundion of positionin thefield of view. Sincethe UVCS/WLC
instrumei hasa linear occulterandthe opticsare believed to be uniform, the vignetting
function is propational to the exposedmirror area(h mwm(r) in Romoli et al. [2002]).
LASCO-C2 and Spartan201 have circular occultes and their vignetting functions are
muchmorecomgicated.

The LASCO-C2 vignetting fundion is derived from labomtory measurmentsand
from observiny the irradiancesof starspassinghrowgh the field of view. The vignetting
functionis 1.0attheedgeof thefield (abait 6 Ry ), andappoache®.0near2.3Rg. From
2.5t0 4.0Rg thevignettingfunction goesfrom 0.1to 0.45[Wang, 2001].

All of theUVCS/WLC pB valueswerecorrectedor straylight, asdescribe in Romoli
et al. [2002]. The straylight correctionis not necessariljjust a matterof subtractiig a
backgoundbecaus¢he backgoundmaybe negative. Thecoraal pB (in theapprgriate
coordnatesystem)is eqlal to the Q-compnentof the Stokesvectorandis positive. The
Q-conponern of thestraylight signalmaybepositive or negative. Theanalysisof Romoli
et al. [2002] shows thatfor the UVCS/WLC, the straylight contibutionto Q is positive
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andTable4 in Romoli et al. [2002] givesthevaluesthatmustbe subtracted.

Sincethe UVCS/WLC selectdifferentpositionanglesin thecorora by rotatingabou
an axis, the occulting geomety andinstrumental stray light are nearly independeh of
positionangle.Thereis aslightvariation of theoccuting geoméry dueto thefactthatthe
roll ring is notperfedly circular[Frazin, 20@]. This causepointingchangsontheorder
of 157, which have beentakeninto account in the UVCS DataAnalysisSoftware (DAS).
This pointingcorredion wasincludedin theinter-comparisonwork presentedhere.

Theroll offset descriled abose changsthe alignmen betweerthe occuting system
andtheSun.Boththeobsenrationstakenin thespringof 200Q in whichthepoirting stages
wereusedto compensatdor theroll offset,andthe straylight analysisusedin Romoli et
al. [2002] shaw thatthesesmallvaridions do not affectthe straylight correction.

All of the UVCS/WLC pB measuementspoth specialandsynoptic,have beencor
rectedfor a mirror mechanismmonlinearity and an electrorc mirror-grating cross-talk
effect, both of which affect the pointing. The mirror-grating cross-talkeffect hasbeen
discussedn detail by Fineschi et al. [1997]. The calibration of the mirror mechanism
nonlinearitywasdonewith UV obsenationsof thestarp Leo[Frazin, 20@®]. Thiscalibra-
tion accountedfor the SOHO-Earttparallax whichis necessarpecauséhe SOHO-Earth
vectoraffectsthe positionof the starrelative to the Sun. Suchpointing consideationsare
importantbecasethe UVCS/WLC is a 1-pixel instrunentwith a proectedimageof 14”
by 14”. The UVCS pointing analysisshavs that the position of the WLC pixel canbe
locatedwithin a standardincertaity of 20”.

The UVCS specialobsevationstaken during the p-Leo solar crossing of 199 and
2000did notrely onthe pointinganalysisbecasethey usedthe starasa poirting marker
(in fact, theseobserationsarethe basisof the UVCS poirting analysis). In thesecases
the pointing of the UVCS instrumem wasdetermired from the stars UV signaturen the
Ovi chanrl, the alignmen of which to the WLC is known. The UVCS/WLC wasnot
pointedat the star; it mademeasuremas of the corcna. The UVCS/WLC radianetric
measurerantsof p Leo describedn Romoli et al. [2002] comefrom a separateset of
obsenrations.

TheUVCSmirror mechaismhasatemperéuresensitvity thatcanaffectthepointing.
Aboutanhouris requiredfor themechaismto reachequilibium. This effect sometimes
manifestsafter large changsin the roll angle,which cancausea rearragementof the
temperatte gradentsin the instrumen. Carehasbeentaken to ensue that this effedt
doesnot have ary importantconseqgancesfor pB measurenmg. Expcsurestaken at the
threerotationanglesof the half-wave retardemplate (HWRP) mustmeasue the emission
from thesamespatiallocationof the corora. Sincethe UVCS specialobsevations,excep
for thoseusedin the Spartar201 compaison, involved spendingenowgh time at oneroll
anglefor the mechanisnto settle,the mechaism settling causeso problens. Most of
the UVCS/WLC specialobsenations usedfor the Spartan201 compaison alsoallowed
sufficient time to reachequilibrium. Those with shortexposue times (60 s, 180 s per
pB cycle) sometimesallowed lesstime for settling. All of the measuremen taken with
shortexposuresshaow vely little eviderceof prodemsassociateavith mechanisnsettling
(which manifestsasijitter in time seriesplots). Thus, we do not expectary effects dueto
settlingin thesedata.

Theoriginal syngtic obserationplanwasdesigredbefaethemirror settlingprablem
wasdiscovered. The synopic planwaschangd in March 1999to addessthis concen.
The new synopticplan hasa shorterpB sequene (i.e., a setof expasuresusingthree
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HWRP orientdions) andtakes several sequenesat eachheight. Compaisonsof the pB
valuesfrom theold andnew synoftic plansshov no differencegor heightsabore 2.0R .
Furthernore, compaisonsof the pBs from the old synopticsequenesto obsenrationsat
thesameheightandroll anglewith sufiicientsettlingtime shav nocleardifferenceseither
Analysishasshavn thatthesettlingtime for thepB sequenesin theoriginal synogic plan
wasshortenowghto eliminatethe settlingproblem.

The comprisonspresentederesuffer, by varying degrees,from a lack of tempora
co-registration betweenobserationsof the instrumants involved. The corora varieson
all tempaal scales[e.g, Solanki, 2003 andit is difficult to charactaze this variation.
Thereis no dowbt that someof the scatterin the comparisonplotsis dueto a lack of si-
multaneity The UVCS/WLC to LASCO-C2compaisonsbasedn synopticobsenrations
aresimultaneos to within 12 houss or less;thedatawith larger time differerceswerenot
used. The UVCS/WLC to LASCO-C2 compaisonsof specialobsenationshave much
bettertemporalco-ragistrationdueto efforts madeto coordnate LASCO-C2andUVCS.
Theseefforts involvedtakingextrapB sequencesnthepartof LASCO-C2.For the 1996
compaison, the time differencesare 5 hous or less. For the 199 p-Leo passage3 of
the datapoirts (i.e., setsof joint pB obserationsat comma spatiallocationsandtimes)
have time differencesof abou 2, 2, and3 hours.Theother8 have differencesf aboutan
houror less.For the 20 p-Leo compaison,two of thedatapoints have time differences
of aboutl1 and7 houss. The otherfive have time difference®f 3 hous or less. For the
Spring20 compaison, efforts weremadeto take LASCO-C2pB sequencebothbefore
andafterthe UVCS/WLC pB sequencessandwichirg” the UVCS/WLC pBswithin a2
hour time span. This was successfufor 7 of the 8 datapoints. In the othercase,there
is aLASCO-C2obsenationabout3 hoursbefae the UVCS/WLC pB andanothe abou
24 houss later. For the UVCS/WLC to Spartarcompaison, thetime differencewary be-
tweenl4andO hours, with 6 (thesquaesin Figure166) of the 19 datapoints having time
differencesf 2 housor less.

16.3 Uncertainty Analyses

Below we presentfour typesof measurd quarities. Theseare UVCS/WLC pBs,
LASCO-C2pBs, ratiosof (UVCS/WLC pB)/(LASCO-C2pB), andratiosof (UVCS/WLC
pB)/(Spartar201pB). In this sectionwe quarify theuncertaitiesin each.All uncetain-
tiesaretreatedstatisticallyasrandm signerrois andstatedor appraimatelythestandard
uncertanty level (i.e., 68 % corfidence).

16.3.1 UVCS/WLC pB Uncertainty

A major contibutor to the uncertainty in UVCS/WLC pBs is the 7 % radianetric
uncerténty in thein-flight calibration, descritedin Romoli et al. [2002]. Theaccuray of
the polarimetry hasalsobeendiscussedhereandwe associateno significantuncetainty
with this aspecbf the measuement.

Correctirg for straylight introducesuncertanty into the UVCS/WLC pB measure-
ments.Thefractional uncetaintyis givenby § Qs/(Qm — Qs), whereQp, is themeasured
pB beforestraylight correction, Qs is the valueof the straylight correction thatneedgo
be subtractedand$ Qs is the uncertaity in the straylight correction. Thevalues of Qg
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andé Qs asafunction of radiusaregivenin Table4 in Romoli et al. [2002]. For boththe
UVCS/WLCto LASCO-C2andtheUVCS/WLC to Spartarcomparisonshasednspecial
obsenations(i.e., thoseshowvn in Figures16.1and16.6, this uncertaity wascalculated
individually for eachdatapoint andis reflectedn theerrorbars.However, in orderto give
the readeran undestandingof the size of thesecorrectiors, we take the time to discuss
someaverags.

Above 2 Ry, themeanof § Qs/ Qs from Table4 in Romoli et al. [2002] is 0.57andthe
standardleviationis 0.13 Themedianof Qs/(Qm — Qs) for the UVCS/WLC dataused
in Figure1621 (which contains30 datapoints)is 0.13 the meanis 0.19 andthe standard
deviationis 0.15. By multiplying < §Qs/Qs > (< > indicatesthatthe meanis to be
taken) by the medianof the Qs/(Qm — Qs) distribution, we get a measureof the size
of the uncetainty in the UVCS/WLC correctim. Thus,we have 0.57 x 0.13 ~ 0.07,
andthe medianrelative standarduncetainty is abou 7 %. The uncetainty dueto the
UVCS/WLC straylight correction in obsenations usedfor the UVCS/WLC to Spartan
compaisonis highly variae. The maximumvalueof 0.57 x Qs/(Qm — Qs) (recalling
that< §Qs/Qs >= 0.57,asdiscusse@bove)is 0.7 (thenext highestare0.3 and0.21),
the minimum is 0.01, the medianis 0.04 the meanis 0.12 andthe standardleviation is
0.19 Thus,we take the medan relative standarduncetainty dueto instrumen straylight
for the UVCS/WLC to SpartarpB comparisonto be 4 %.

Theuncertaity dueto thestraylight corredion wassimilarly calculatedor thesyng-
tic obsenations. At positionanglesof 0° and180° at 2.6 Ry, theaverag relative standard
uncerténty dueto the straylight correctionis 6 % andthe standardieviation is 1 %. At
positionanglesof 90° and270° at2.7 R theaveragerelative standadl uncetainty is 2 %
andthe standarddeviation is 1 %, andat 3.0 Ry the averaye is 5 % andthe standard
deviationis 2 %.

The uncerténty in the UVCS/WLC vignettingis determired by the standarduncer
tainty in thelocationof theinternalocculter whichis 0.1 mm. At the lowestheiglt used
in this pape, aboutl.6 Ry, the exposedmirror width is abou 1.6 mm, giving a relative
standarduncetainty of 6.25 %. At 2.1 Rg, the expasedmirror width is about5.6 mm,
giving a relative standarduncertaity of 1.8 %, andit is even smallerat larger heighs.
The 1.6 Rg measurems is only usedfor the Spartan?01 compaison, and6 % is neg-
ligible comparedto the 20 % Spartan201 radiomeric relative standad uncertaity. We
have shavn thatit is neggligible compaedto otheruncetaintiesandwe will not consider
it further.

Thisanalysiss summarizedn Table16.1.

16.3.2 LASCO-C2 pB Uncertainty

The LASCO-C2radiometic calibrationis basedon measuementsof starsthat drift
through thefield of view. The residualshave a standarddeviation of abait 3 %, andwe
take this to be the radianetric relative standad uncetainty. The LASCO-C2CCD flat-
field hasbeendeternined by closingthe doorin front of the telescopendtakingimages
of thedoa diffuser Theresultis thattheflat-field is uniform to within 2 % [Wang, 2007.

The amoun of polarizedstraylight in LASCO-C2is difficult to deternine andwork
in this areais still in progess.However, sincethe C2 andC3 cormagrghsagreein their
ovelapregion (abore4 R), in bothcoraalholesandstreamersandC3hasamuchlarger
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source resultinguncertaintyin pB
radiometry 7%
straylight (specialobs.,LASCO-C2comparison(2.4—5.0Rg), median) 7%
straylight (specialobs.,Spartarcompaison (1.7 - 4.3 Rp), median) 4%
straylight (syngotic obs.,0° & 18C°, 2.6Rs, mean) 6 %
straylight (synptic obs.,.9C° & 27C°, 2.7R, mean) 2%
straylight (synptic obs.,.9¢° & 270°, 3.0R, mean) 5%
quadraturesum(specialobs.,LASCO-C2comparison(2.4- 5.0Ry), median)  10%
quadraturesum(specialobs.,Spartarcomparisor(1.7 - 4.3 Ry), median) 8%
quadraturesum(synogic obs.,0° & 18C%°, 2.6Ry, mean) 9%
quadraturesum(synogic obs.,9¢° & 270°, 2.7Rp, mean) 7%
quadraturesum(synogic obs.,9¢° & 270°, 3.0Rp, mean) 9%

Table161: Summay of relative standad uncetaintiesin UVCS/WLC pB measurments.
Anglesreferto the positionanglewhich is measurd counte-clockwisefrom the projec-
tion of solarnorth

occultingdisk, it maybethatC2 straylight is not a significantissuefor the comparisons
repotedhere

The accurngy of the LASCO-C2vignettingfunction hasbeentestedby watchingthe
starp Leo passthroughthefield of view. The correctedirradianceof the staris flat to
about8 % from 2.9t0 6 Ry Insideof 2.9R, thevignettingfunctionneedsmprovement,
with the star30 % dimmer thanexpectedat the edge of the occuter near2.5 solarradii.
Sincethestartrackis just oneline throwgh thefield of view the problemof correding the
entirefield of view remaingWang, 2001.

For lack of a betterprocedure we assignan 8 % vignettingrelative standadl uncer
tainty to the LASCO-C2pBsabove 2.9 R, and30 % below.

Thisanalysiss summarizedn Table16.2.

source resultinguncetaintyin pB
radiomery 3%
flat-field 2%
vignetting(abore 2.9Rp) 8%
vignetting(belov 2.9Rg) 30%
quadaturesum(abore 2.9Rp) 9%
quadaturesum(belov 2.9Rp) 30%

Table16.2: Summaryof relative standardincertaitiesin LASCO-C2pB measurments.

16.3.3 UVCS/WLC to LASCO-C2 pB Ratio Uncertainty

The uncetainty in the UVCS/WLC to LASCO-C2pB ratio is a combindion of the
uncerténties describedn the previous two sectionsplus additioral uncetaintiesdueto
inaccuate spatialand tempaal co-registration. Sincewe have no way to estimatethe
uncerténty dueto inaccuatetempaal co-raistration,we do not attemptto do so. There
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is nodoult thatsomeof thescattelin the UVCS/WLC to LASCO-C2pB ratio plotsis due
to alack of simultaneity however this shoud not produceary systematidrends.

The uncertainty dueto inexad spatialco-ragistrationis morereadily analyed. The
LASCO-C2 pixel positionstandarduncetainty is on the orderof 10” andthe standard
uncertinty in the UVCS pointing analysisis abou 20”. In order to evaluge the impor
tanceof this pointinguncetainty we foundthe LASCO-C2pB pixel thatmatchedurbest
determimtionof thepositionof the UVCS/WLC andlookedatthevaluesin thesurraind-
ing 1’ by 1’ (3 pixel by 3 pixel) box of the LASCO-C2pB image We took the standard
deviation of these9 pB valuesdivided by their meanvalueastherelative standadl uncer
tainty dueto co-reagistration.We repeatedhis procedire 10 timesat heightsrangingfrom
2.6t0 4.0 Rg. The meanof the 10 values is 0.0% andthe standarddeviation is 0.0285
dueto co-registration;thuswe take therelative standarduncetainty in the UVCS/WLCto
LASCO-C2pB ratioto be (5.5 + 2.9) %.

Thisanalysiss summarizedn Table16.3.

source resultinguncertaintyin pB
UVCS/WLC radiometry 7%
UVCS/WLC straylight (specialobs.,LASCO-C2comparisorn(2.4—5.0Rp), median) 7%
UVCS/WLC straylight (synogic obs.,0° & 18(°, 2.6Rs, mean) 6 %
UVCS/WLC straylight (synogic obs.,90° & 270, 2.7Ry, mean) 2%
UVCS/WLC straylight (synogic obs.,90° & 27C°, 3.0Rg, mean) 5%
LASCO-C2radiometry 3%
LASCO-C2flat-field 2%
LASCO-C2vignetting(abore 2.9Rp) 8%
LASCO-C2vignetting(belonv 2.9Rp) 30%
spatialco-registration 55%
quadraturesum(belov 2.9Rg) 32%
quadraturesum(abore 2.9 R, non-caonalhole) 15%

Table163: Summaryof relative standardincetaintiesin the UVCS/WLCto LASCO-C2
pB ratios.Anglesreferto thepositionanglewhichis measuredouner-clockwisefromthe
projectian of solarnorth No uncertairy dueto tempoal co-registrationhasbeenincluded
in the quadaturesums(seetext).

16.3.4 UVCS/WLC to Spartan 201pB Ratio Uncertainty

The Spartan201 relative standarduncertanty in radiorretry is repoted to be 20 %
[Kucera, 2002, andthisdomirmatestheuncertaity in thecomparisonto UVCS/WLC. The
Spartar?01straylight uncertaiy is still in progressput 10 % is probablyanupper limit
becaus¢hedynamc rangeof the Spartar?01pB datausedto produceFigurel6.6is abou
10atl.7Rg. Sincethe Spartar0limagescanbe co-rajisteredwith thoseof LASCO-C2
to ahighdegreeof accuncy, we usethespatialco-registrationrelative standardincetainty
of 5.5% givenin the previous section.Sincewe have no way to estimatethe uncetainty
dueto inaccuratdemporalco-registration we do not attemptto do so. Ther is no doult
thatsomeof thescattelin Figure166 is dueto alack of simultaneityhowever this should
notprodiuceary systematidrends. This analysisis summaizedin Table16.4
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Four Comparisons of the pB ratio (1996, 1999, 2000)
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Figure16.2 Four compaisonsof the UVCS/WLC to LASCO-C2pB ratio. Seetext for
details.

16.4 Results

16.4.1 UVCS/WLC and LASCO-C2: Spedal Observations

Figure16.1shaws the resultsof the UVCS/WLC andLASCO-C2compaison based
onspecialobsenations. It consistof four differentdatasets.Theerra barsrepresentthe
17 % and 33 % relative standarduncetaintiesfrom Table 16.3 The four different data
setsdepictedn Figurel6.1lareasfollows:

1. Theblack circlesrepresendatataken on 20 August and1 Septembefi996 The
ratiosrange from about0.65t0 1.2.

2. Thebluepentagamsrepiesentlatatakenatthetime of the p-Leocrossingn August
199. p Leowasusedasapointingmarkerto aidin co-registration.Exceptfor three
outliers, theratiois betweer0.65and0.85.

3. The red asterisksrepresentdatataken during the p-Leo crossingin Augustand
Septembr 2000 Again, p Leo was usedas a pointing marker. Exceptfor one
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Figure162: Scattermlot correspondig to thefour comparisonsin Figure16.1 Theerror
barsshown arerepresentatve of the sample.An uncertaity analysisis givenin thetext.
Severaloutliers from Figure 16.1arenotshavn here

outlier, theratiosvary from about0.85to 1.1, andareall largerthanthe 1999-Leo
ratios.

4. The green squaes representlatatakenin April 2000 at 4.15R (spreadout for
display) Theseratiosclusterarourd 0.7 andvary from abou 0.55t0 0.8.

The medianof all theratiosin Figure16.1is 0.79, the meanis 0.84andthe standard
deviationis 0.25

Figure162 is a plot of LASCO-C2pB versusUVCS/WLC pB correspndingto the
datapointsin Figurel6.1, excef thatthreeof the34 pointsaremissing.Thesehreepoirnts
aretheoutliersin Figure16.1andhave notbeenincludedin orde to have a smallerscale
of thedisplay Error barsareonly givenfor oneof the datapoints. Therelative standard
uncerténtiesin boththe UVCS/WLC andLASCO-C2measuremntsarerepresentate of
the sample For moredetailson theuncetaintiesseeSectionl16.3.
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source resultinguncertaity in pB ratio
UVCS/WLC radiametry 7%

UVCS/WLC straylight (medan) 4%
SpartarROlradiomety 20%
spatialco-registration 5.5%
guadaturesum(medan) 22%

Table16.4: Summaryof relative standad uncetaintiesin the UVCS/WLC to Spartar201
pB ratios. No uncetainty in tempaal co-registrationhasbeenincludedin the quadrature
sum(seetext).
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Figure16.3 Scattemplot for all synogic data. TheLASCO-C2pB is plottedonthe x-axis
andthe UVCS/WLC pB is plottedon the y-axis. Different colorsareusedfor datataken
atdifferentheights.The asterisksepresenthe medianof thedistribution.

16.4.2 UVCS/WLC and LASCO-C2: Synoptic Observations

Figurel6.3is aplotof LASCO-C2pB versusUVCS/WLC pB for theselectedynopic
data. The asterisksrepresenthe medianof the distribution. As the figure shows, the
medianvalueof the UVCS/WLC to LASCO-C2pB ratio decreasewith signalstrength.
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Figure 16.4: Time behaior plots of the coranal hole pBs, taken at positionanglesof 0°
and180° andat a heigh of 2.6 R. Thetop parel shavs the pB ratio (UVCS/WLC to
LASCO-C2),the midde panelshavs the LASCO-C2pBs, andthe bottom panelshovs
the UVCS/WLC pBs. The orange trianglesandblue crossesepresenpositionanglesof
0° and180, respectidly. Notethe systematidifferencein betweerthe northandsouth
cororal holepBsasseenby LASCO-C2.
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Figure16.5 Timebehaior plotsof theequdorial pBs,takenat positionanglesof 90° and
270 andataheigh of 3.0R. ThetoppanelshavsthepB ratio (UVCS/WLCto LASCO-
C2) andthebottompanelshavs theindividual UVCS/WLC andLASCO-C2pBs.

Figures 16.4and16.5illustratethetime behaior of LASCO-C2andUVCS/WLC pB
measurerants. Figure 16.4 shavs thatthe UVCS/WLC measurmentsin boththe north
andsouthcororal holesaremoreconstanin time thanthe LASCO-C2measuremas. It
is alsointerestingand puzling to notethat while the UVCS/WLC pB measurerntsin
the northandsouthcoranal holesareabou equd, the LASCO-C2measuementsshov a
clearandsystematidiffererce. Figure 165 is a similar plot, but madefor the equatorial
regions. Ther is not muchevidenceof ary differercein the pB ratio above the eastand
westlimbs.

16.4.3 UVCS/WLC and Spartan 201: SpecialObservations

Figure 16.6 shaws theratio of the UVCS/WLC pB to that of Spartan?01 during the
STS-95JohnGlennSpaceShuttlemissionin Novenber 1998 Thesedatapoints shav a
ratioof abou 0.8atmostheights.Thedatapointswith largerratios(someof theasterisks),
have poor simultaneityand wealer signals. The squaredave muchbettersimultandy,
larger signalsandlessUVCS/WLC straylight uncetainty. The medianof the ratiosde-
notedby the asteriskds 0.81,the meanis 0.83 andthe standarddeviation is 0.13 The
medianof the ratios dended by the squaesis 0.85 the meanis 0.76 andthe standard
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Figure16.68 Ratioof the UVCS/WLC to the Spartar201 White Light CororagraphpBs
for obsevationstakenduring the STS-95JohnGlennshuttlemissionin November199B.

The datapointsrepresentecby the squareshave a strongersignalandbettersimultaneity
thanthoserepresentedby theasterisks.

deviationis 0.1Q

16.5 Discussion

As wasmentiored above, the medianof all theratiosin Figure161 is 0.79 themean
is 0.83andthestandardeviation is 0.25 Themedianrelative standad uncertaity in the
individual ratiosis 33 % for heightsbelon 2.9R 5 and15% for heightsabore 2.9R (see
Table16.3. Thedifferenceof the meanpB valuesof the UVCS/WLC andLASCO-C2
whenappoximatelyco-registeredis about20 %. This differencecanbe explainedby the
describedsourceof uncetainty.

Theasterisksn Figure16.3markthemedianof the scattedistribution, andthey shov
thatthe medianvalue of the UVCS/WLC to LASCO-C2pB ratio decreasewith signal
strength. The low ratiosat high pB (typically found at low heights)could be explained
by a systematicshift introduced by errois in the LASCO-C2 vignetting function at low
heightswherethe correctia is large. The high ratio at low pB (typically found at large
heights)could be explained by incorrect stray light subtractionon the part of eitheror
both instrumetts, or by the radionetric uncertaity beingexceedé by the LASCO-C2
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vignetting correctionatlow heiglts.

Figure16.4shawvs andhercuriows trend LASCO-C2seesa differencein the coranal
polarizedradiancebetweerthe northandsouthcororal holes but UVCS/WLC doesnot. It
is vety difficult to explain this betavior in termsof the UVCS/WLC instrumet, sinceit is
asinglepixelinstrunentthatrotatesaboutanaxisto look at different positionangles.This
designmakesthe UVCS/WLC occultinggeanetry andstraylight propertiesindependen
of positionangle,asis describd in Section16.2

Two possibilitiesthatmight explainthe differencen polarpB valuescometo mind:

e LASCO-C2hasmorepolatizedstraylight in thenorththanin thesouthnear2.6R o,
whichwastheonly heiglht at positionsanglesof 0° and180° usedfor this comri-
son.

e The C2 vignetting fundion, which canbe a function of positionangleaswell as
radius [Brueckner et al., 1995, is in factdifferentfor positionandesof 0° and180C°
at2.6 Ry, anddifferentfrom the current calibration values.

Of thetwo possibilitiesconsiderd, the seconds not unlikely becausehe vignetting cor-
rectionis quitelargefor 2.6 Rp.

Figure16 6 shavs thatthe UVCS/WLC pBsaregererally in agreemenwith thoseof
Spartar?01, within theuncetainties. The medianof all of theratiosin thefigureis 0.8L.
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