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SWF and LUR Limesarits Error Rerort
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Introduction

The SWF and LWR camerss both suffer from non-linearities
(Bohliny &t  a3l.o 1984073, Eramples of these lingarity evrors are
shown in this rerorte for 8 verietwy of under and over-exXeosures.
Their stability with time is discussed, Finagllyr samrle linearity
srrors for sepectrs obtsined witn moderate to hidgh backsgrounds are
also  shown. For & discussion of the LWP linesrite errors see bLhe
rerort by Hathawas (1982, ¥

Dbservation and Data Analusis Techniaue

HID 40753y a8 sixth madgnitude B3I IV stary is the standard star
used Ffor linearity studies, Figure 1 is & #lot of the Net Flux
Numbers for turical SWF arnd LWR trailed srectra of HD 40753, In
arder to obtain the Dest signsl-to-noisey the sreractra for this
studs were gll trailed. For each image of a8 #@iven ocamers and
rercent  esxrosure  levely the trail rates were durliceted suactly.
The sracecraft stititude is held by use of the dr0s  @lone  during
the trailing  sro AT 6, If nec GEMEy HRVET minutes priorv to
the start of an exwrosure is srent in monitorin: g baking out the
thermal drifts Dw trimming  the sguras. This is dome to eprevent
drifting of the star and loss of signal during the exrosure.

=

Tao comrare a test imade (Ltyricslly & non-ogrtimum  exeosure)
with &8 standerd 100% exrosure level imagey the test imadge was
divided bw a reference imade., For each Tlux ratio the following
sters were followed?

1) The fluxes were denergted for easch image from the standard
ESLD file rrovided bw IUE BIFS, hae to an ervror in the SWF
Intensity Transfer Function (ITF)y images erocessed st GSFC srior
to Julw 7y 1979 may contain non-linsarities (Holm et sl.» 19820,
For this rerorty anw images sFPfected by this eroblem have been
rerrocessed using the corrected software.,

(2 For each flux retiosr the numerator srectra were interrolated
to the wavelensth of the dernominaztor srectre bue use of &8 srline
interrolation routine.

(3) The test srectra were then divided bwe s 100% reference
srechrum. Where arrrorriste two test srectra were averadged srior
to the ratioing.

(4) Finallwy esach ratio was smoothed with 8 % roint median filter

in  order to eliminate larde spikes and also smoothed with an L1
Foint boxcar filter.

Fditor's Note: A Report on ILWP Linearity errors will appear in a future issue
of the IUE Newsletter.
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{5 To minimize the effecte of sersitivity vaerisztions {Ranneborn

gl Seniffery 1982)y demerallw bLne ectrs to derive & Flux
ticg for & given camera were obtsined on Lhe s : Trie Lwo
certions to  this  are figoures 5 and 132. Hmwmwslr the LWR anoo

S|

ant dale teken seve

SWP ratios on dn individusal slot maw rerres
months arart,.

Rerroduciibility

Figures 2a-~c  show the ratio of Ffluxes from eairs v
identicals ortimal lu-exrosed trailed srectre of HD 40733
Tdezlley each ratico should be eaual to unitw. For e of  Lhese
three figuress the fTlux ratios were also sversged over 100
angstrom bandrasses and are listed in Taole L. The binned flus
ratios for the SWF show an ros deviation of J.1% From urcltwe. The
LWR flux ratios show 3 slightly smsller rms cdevistion of 2.0% from
(RTFT A AN

2

For & conmsistency checky the same srectra as were used for
figures 1 dn the study Dy Holm (1% were sls u%ed tm construct
g3 2h. The fLwo figdures dive similar Lir BrrOTGy
lﬁdlmmtlhﬂ that the technioue u im the two ﬁtuﬁiwm was similav,
The exact smootning routines differed slisthtle bhetween  Lhe two
studies tbut the sversdge errors are similar,
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& chande dn the cesmers heasd asweelifier temrersture {CTHDA)
dguring  the exrosure sequence is a rossitle source of sensitivite
BLPPOTS . mes o the cemers  temrerature o 5 e sengllbivity
decreases at s rate of S9%/dedree for the SWP snd 1.1X%7degres for
tiie LWR (Schiffery 129825, Chiz & in the ocamera temperature
triereforer shiould affect the rerroducibility errors, Thve camers
temrerature was checked for the sxrosures us i fisure 2a to o
Thne chenge in  temperature slong with the cooresronding relative
segnsitivity factors are listed in table . Aafter correction  for
temperature induced sensitivity chansesy the rms deviation for the
SWF is essentislly unchenged while the ros deviation for  the  LWR
is reduced slightly to 1.5%.
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LZonneborn  ang  Schiffer (L9882 rerort s GrrEars for
individual roint source srectra of 2,57 for the SWF Lra sond
3.8% for the LWR srectra. The reproducitiility For  trailed SWF
spectra  aprear Lo be consistent with the 2 to 3 rervrcentl rerorted
by Holm (1982, The rerroducibilite of the LWR trailed srectra
o the other handy serrears to be better then the rerroducibilitys
faor roint source srectra.

-

It should e noted that the statistical samele size Tor this
stude  is verw small - onlw & imadges were used Tor the estimate of
Lhe traile rerroducibility errors, By contrastoy Sonneborn and
Schiffer’'s errors arvre based on 3 lardger sanrle size. In asddition
their errors are for roint srectra and 1t is umwwwialr whether the
rerroducibility of Froint SOUTCR and  trailed srectre 2re
comrarable.
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Tabnle 1
BINNED REPRODUCIRILITY ERRORS

Limearity Flux Ratios

Figure 2¢
FR Al

Centrael Figure 28 gigre

Wavelendgtn FIr Sidma

1300 cFa6 2 OO9 + 78S L0208 '

1400 754 Q07 P 95 L0211 Q0%
1500 LPER +O14 782 017 «951 +0L7
L&a0 FH2 014 F7L 014 784 L0021
1700 «PE0 015 L 787 L1 4 A SO

1800 » P51 +013 H71 SOL2 L5782 (012
1200 e 7HY S Q12 +976 017 794 L0133

SWF mean dew = 0241 Mot corrected for THOA
kM5 dew = L 030% sensitivity variation.

=

2100 + FHO 021 1 020 1.010 017

¥

2200 778 wmlm o013 2288 L0164
2300 1.008 018 LOLE L7890 L0133
2400 1,001 022 cOLé W P95 L0111
2500 795 012 2012 781 +OQ2E
2600 + 783 JO09 BE? »012 P77 L0110
2700 974 L0009 790 2012 29T 009
28O0 Y L0009 A 010 2RS4 013
2900 271 + 008 P4 vO1d PP L0146
LWER mean ey = 0157 Not morwemt@d for THIA

RME dev = L0196 sensitivity varistion,

_.

=

—-—
H

Flux Ratios (FRY are bhinned into 100 sndgstrom bendrasses

——
T

Figure 2ai SUP 14582 /4 SWF 18587

LUk 12818 / LWR 12823

Figure 2Ibi SWF 14604 SOLUWR 14608
LR 12117 7 LWR 132123

Figure 2ot GWF 18057 / SUWF 18062
LWR 14187 / LWR 141?.
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Table 2

e VY . . W
‘w agmeTa tire P LU LITdilEe

[ Y T I S SR 3 S I Q-
eIy DR fied LAY L LW Mol L%

g b + Temrerature

=

il

“]

ative Sensitivity

(MJmeratow - Denominator) Factors(4)
Fisre ia 2t 2 S

SWE «h2 -4 &7 - 34 ~v31 +.34 .17

LUWH ml»3& -, 34 =1+30 +1.49 +,37 +1.43

¥ Relative Sensitivity Factors = the rercent of sensitivity
change between the first imade and the last image taken
i the sequenoe.
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