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The Cosmic Origins Spectrograph onboard the Hubble Space Telescope, provides wavelength coverage from the Lyman limit to ~2250 A with the FUV channel (R = 16,000 - 21,000 with the M
gratings and 2100 - 3900 with the L grating), and from 1670 to 3560 A with the NUV channel (R = 22,000 - 41,000 with the M gratings and 2100 - 3900 with the L grating).

SUMMARY TABLE 2: NUV OFFSETS DERIVED FROM PROGRAM 11474 *Ball - CU*
s 3 - : o TABLE 1: FUV OFFSETS DERIVED FROM PROGRAM 11487
Wavelength dispersion solutions for the FUV and NUV detectors were derived using data obtained in
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thermal vacuum 2003, TVO03. For each segment (in the FUV) or stripe (in the NUV), dispersion Exposure PSAsmov — WCAsyov  WCATvos — WCAswov d e - A\‘r’»:‘:\'r\ \’::,:‘u‘; \\lp:’:; u»:m e
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respectively. Science data were obtained through the Primary Science Aperture (PSA), A FA P Ser 958,53 S e
simultaneously with PtNe lamp line data obtained through the Wavelength Calibration Aperture 1309 FUVA 460714 50382480 Toovelap 29505 11108.30 1465330274 Vis01
(WCA). These data were partially calibrated with the COS pipeline and then, in conjunction with STIS FUVB 452028 49497690 Toowp Do NolAE Ll :::g}
data of the same target, used to derive offsets between the extemnal (PSA) and internal (WCA) s prpiis ] | 0366, Vot
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+ Rawtag files for science exposures obtained in program 11487 were partially calibrated by setting 1600 F”:’\ :‘\ i’YW" -1 {fllﬂ“ 26
all switches to OMIT except for TEMPCORR, GEOCORR, IGEOCORR, DOPPCORR, and W RO G032 Towso000 Bram L o6 mm
WAVECORR, set to PERFORM. Update lamp template reference file used (see below). oy D »6 9424 16297800 Diuks s SR Yl
« XFULL and YFULL columns extracted for PSA and WCA data, producing 1d spectra, counts vs| G 601 ety bt o108, ;"’.‘,,‘,fg‘ \»‘ln
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« 1-d WCA spectra were cross-correlated with PtNe lamp line list, assigning wavelengths to each of o s bp7atiy il 660097 24000 \;‘::: iﬁﬁl Vool
the PtNe emission lines seen in pixel space. Each line has then pixel coordinate WCAgyoy, Vis01
« Pixel positions in 1-d PSA spectra (PSAgyoy,), corresponding to the wavelengths of the PtNe e et e i s e sumelRa Vioes o QUAL/IZELIVA, skios e it e dose ool Gl ISRl s Vor
emission lines identified in previous step, were identified, by using STIS spectra of the same target O ine v N L::: e v s
as a guide. 07152735 nooverlsp. 3121 nowavecdl, 4023 -37.9% Viso2
* For each i setting this is applied to as many features as TABLE 2: The first number reported in columns 3-5 is the mean of (PSAgc,, - WCAyy,,) for each stripe, the second number is WCA,;-WCA,,q,, for each stripe as.
possible, 5o that one can cetermine PSAguov; - WCAGycy 3705s each segment of FUV detector e e o s o T S e
« On-orbit separation between PSA and WCA is then the mean of (PSAgyoy, - WCAsyov,)-
DATA ANALYSIS - NUV _ APPLICATION OF UPDATED WAVELENGTH SCALES TO COS/FUV AND COS/NUV DATA  _
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* Analysis similar to the one performed for the FUV data obtained in program 11487.
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TABLE 1 AND TABLE 2 CONTAIN THE NUV AND FUV MEASUREMENTS, RESPECTIVELY.

LAMP TEMPLATE REFERENCE FILES
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« Programs 11488 (FUV) and 11475 (NUV) obtained internal wavelength calibration spectra using the L8F CIo0M/1201/Seg A K tof - gieon/iz/seq B 2 G140L/1290/508 A 1401/ 1105/seg A
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defal{ll PtNe line Iam? (lamp 1) at all cenlra! wavelengths of all gratings, for all FP-POS. £ . I = ’
« Typical exposures times were 120 sec, with some NUV exposures being 150 sec. In order to allow 5 4 a A mm 'M‘é,,! . N"’H ")“‘!"W
the mechanism drift to settle after a grating motion, a 1800 sec exposure, containing multiple flashes g 2| u #\‘” B 1{\ |
of the lamp was taken at the beginning of each visit. ¥ e '2 = . = E e =
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« The wavecal exposures are used to update the FUV and NUV lamp template reference files Wavelength (1) Wavelength (A) Wavelength (4) Wavelength (A) e o o0 oo e £ ooy s 1w o ton
(*lamp.fits). To assess the impact of mechanism drift in the wavecal exposures, each exposure was Figure 2: Comparison between wavelength calibrated COS Figure 3; Comparison between wavelength calibrated COS Figure 4: Comparison between wavelength calibrated COS
divided in 30 sec time slices, and each time slice was cross-correlated with the first 30 sec of the G130M/1291 data for SK 155 (black; program 11489, FP=3) and G160M1623 data for SK 155 (black; program 11489, G140L11230 (left panel) and G140L/1105 (right panel) data for
: STISIE140H data for the same target (red). STIS data FP=1,23,4) and STIS/E140H data for the same target (red). NGC 330-B37 (black, program 11487, FP=3) and STIS E140M
exposure. convolved with the LSF appropriate to the wavelengths and STIS data convolved with the LSF appropriate to the data for the same target (red). STIS data convolved with the
« Maximum drift was 1.3 pix for the FUV exposures (with most within 0.5 pix) and 0.9 pix for the NUV settings displayed are also shown (green). For seg A the COS wavelengths and settings displayed are also shown (gree LSF appropriate to the wavelengths and settings displayed are
i i and STIS wavelengths are in good agreement; for seg B 1190 For seg A the COS wavelengths are over-predicted by ~3pl also shown. For G140L/1230 the COS wavelengths are over-
exposures (with most below 0.3 pix). For both the FUV and NUV, these values are much smaller than A'the COS wavelengths are under-predicted by ~4 pix while at for seg BI1526 A the COS wavelengths are in good agreement predicted by ~3pix for 1335 A and under-predicted by ~1 pix for
a resolution element (6 and 3 pix, respectively) and so no drift ion was applied. 1260 A they are under-predicted by ~2 pix. with those from STIS, while at 1609 A they are under-predicted 1609 A. For G140L/1105 the COS wavelengths are under-
by ~3 pix. predicted by ~2 pix for 1335 A and they agree well with those of
STIS at 1609 A.
WAVELENGTH CALIBRATION IN CalCOS 6 04
« CalCOS corrects the pixel positions of the science data for mechanism drift by cross-correlating 5f 0225M/2390/ 1 an| e/
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WCA data (TAGFLASH or AUTO or GO-WAVECAL) with the lamp template corresponding to the 3 e
same setting. Column XFULL in CORRTAG file contains this and other corrections. 2|
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«The COS pipeline computes the wavelength from the XFULL pixel coordinate as: 1
= : 0 00
XPRIME = XFULL + dps, where: 2304 2305 2306 2307 2308 2624 2626 2628 2630 2632
Gpsa = Orvos - & Orvos = PSArygs - WCArvos s d = PSAgyoy - WCAsyoy - (WCATyo3 - WCAsyov) % Wavelength (A) ) Wavelength ()
Both dyyg3 and d are columns in the wavelength dispersion reference file o B
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Wavelengths are then computed from: : ; E E‘Z‘Bjy'l/’z“?‘?‘g/s ]
A= a, + a;*"XPRIME + a,"XPRIME? a,, a,, and a, are the dispersion coefficients derived from
TV03 data.

Figure 1 below illustrates the relationships between the different quantities described above.
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Figure 1: Relationships between the wavecal (WCA) and science (PSA) spectra in TV03 and SMOV E Wavelength (A) & Wavelength (i)

WO 1o P soparation rom V03 20
[ A )

2800 2820 2840 2860

25F caeswy: B 2 5M/2739/ A
- Sf czmuzene Geaou/2730/8 Wavelength (A)
= E Figure 7: Comparison between wavelength calibrated COS
200] 3 G230L/2950/B data for AzV 18 (black; program 11472, FP=3)
E and STIS/G230LB data for the same target (red). The COS
oo 00 wavelengths are under-predicted by 1-2 pix.
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. [ WCA TVO3 - WG SHOY G225M12390 data for AG DRA (black; program 11477, FP=3) and ALl Aot bt b i HAVECENCTHASEIRACIES
) STISE230M, data’ for. the_ same target (red). Thera /s good and STIS/E230M data for the same target (red). For both
T E i Lomp e agreement between the COS and STIS wavelengths for stripes stripes A and C th ‘wavelengths are over-predicted by Grating | Error Goal (10) | Intemal error
200] Aand B, for stripe C the COS wavelengths are under-predicted ~1 pix, while for stripe B, the COS wavelengths are under- (10)
W L by 2 pix. predicted by the same amount. st | el pixels
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RESULTS & FUTURE WORK S |7l | 75125 | 408
Wavelength scales for NUV/G185M have not been updated yet as the target observed for this GiesM |15 72100 | 1247
50| —— 3 purpose (Feige 48) requires additional work to correct the spectra for the orbital motion. The| G225M | 15 97133 | 1623
b g“**g;;‘vﬁ"“j | updated wavelength scales have been applied to a limited number of datasets both in the FUV and G285M |15 97147 | 1626
3 NUV. However, all the cases presented here seem to indicate that the of the I )l G230L  [175 [ 83155 | 1426
sob i el *) scales is within the specifications defined in Table 3. imemal_sror ncudes the acuracy of the
A I{‘WW,.M Ay, e i elongih- scale. the- dgporsion_reiaton, aperture
i ! N ‘} We have two Cycle 17 calibration programs in place (11997 for FUV and 11900 for NUV) to jn?r:s a‘smu"s Em?xej \ﬁéo e, 003} ndudes
i HP 40d 9600 w00 10000 monitor the offsets between the PSA and WCA apertures. In addition we will analyze data d%';";ggfg};gn et I canterng ) the"periure
. Bt imeline during saliration obtained in SMOV, GTO, and GO programs that will allow us to further refine our evaluation of the
wavelength accuracies. Poster 464.12
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