Photometric Calibration

Photometric calibration involves calculation of the inverse sensitivity function of the instrument from the fluxes of known stars and the observed data in counts using the equation,

F(() =  D(() S-1((),

Where F(() is the absolute flux of the star, D(() is the observed flux in counts and S-1(() is the inverse sensitivity function. From the equation it is evident that deriving S-1(() requires accurate values of the absolute fluxes of some stars which can be considered as standard stars (Bohlin et al. 1990). In the ultraviolet, HST has the most accurate fluxes available for 37 standard stars in the wavelength range from 1150 – 3300 Å. The fluxes were derived using recalibrated IUE spectra of the stars which was done using six OAO 2 standard stars namely, ( Cas, ( Aur, ( Lep, ( Col, ( Uma and 10 Lac. The IUE SWP, LWR and LWR spectra were used for the recalibration (Lindler and Bohlin 1986).

Table 1.  HST standard stars and their properties.

	No.
	Name
	    α (2000)
	δ (2000)
	V
	B-V
	Sp. Type

	1
	AGK+81D266
	09:21:19.06
	+81:43:28.6
	11.936
	-0.340
	sdO

	2
	BD+28D4211
	21:51:11.07
	+28:51:51.8
	10.509
	-0.341
	Op

	3
	BD+33D2642
	15:51:59.86
	+32:56:54.8
	10.828
	-0.166
	B2IV

	4
	BD+75D325
	08:10:49.31
	+74:57:57.5
	9.548
	-0.334
	O5p

	5
	Feige110
	23:19:58.39
	-05:09:55.8
	11.831
	-0.304
	D0p

	6
	Feige34
	10:39:36.71
	+43:06:10.1
	11.181
	-0.343
	DO

	7
	G191B2B
	05:05:30.62
	+52:49:54.0
	11.781
	-0.326
	DA0

	8
	G93-48
	21:52:25.33
	+02:23:24.3
	12.739
	-0.008
	DA3

	9
	GD108
	10:00:47.33
	-07:33:31.2
	13.561
	-0.215
	sdB?

	10
	GD50
	03:48:50.06
	-00:58:30.4
	14.063
	-0.276
	DA2

	11
	GRW+70D5824
	13:38:51.77
	+70:17:08.5
	12.773
	-0.091
	DA3

	12
	HD93521
	10:48:23.51
	+37:34:12.8
	7.04
	-0.27
	O9Vp

	13
	HZ21
	12:13:56.42
	+32:56:30.8
	14.688
	-0.327
	DO2

	14
	HZ2
	04:12:43.51
	+11:51:50.4
	13.881
	-0.092
	DA3

	15
	HZ44
	13:23:35.37
	+36:08:00.0
	11.673
	-0.291
	sdO

	16
	HZ4
	03:55:21.7
	+09:47:18.7
	14.506
	+0.086
	DA4

	17
	LB227
	04:09:28.76
	+17:07:54.4
	15.323
	+0.055
	DA4

	18
	LDS749B
	21:32:15.75
	+00:15:13.6
	14.677
	-0.044
	DB4

	19
	NGC7293
	22:29:38.46
	-20:50:13.3
	13.527
	-0.366
	V.Hot

	20
	HD3360
	00:36:58.3
	+53:53:48.9
	3.66
	–0.2
	B2IV

	21
	BPM16274
	00:50:03.18
	-52:08:17.4
	14.2
	–0.02
	DA2

	22
	HD15318
	02:28:09.53
	+08:27:36.3
	4.28
	–0.06
	B9III

	23
	HD32630
	05:06:30.86
	+41:13:34.0
	3.18
	–0.18
	B3V

	24
	HD34816
	05:19:34.49
	-13:10:36.5
	4.28
	–0.27
	B0.5V

	25
	HD38666
	05:45:59.92
	-32:18:23.4
	5.17
	–0.28
	O9V

	26
	HD49798
	06:48:04.64
	-44:18:59.3
	8.27
	–0.3
	O6

	27
	HD60753
	07:33:27.26
	-50:35:0.3.7
	6.7
	–0.09
	B3IV

	28
	HD87901
	10:08:22.32
	+11:58:02.0
	1.35
	–0.11
	B7V

	29
	HD103287
	11:53:49.83
	+53:41:41.1
	2.44
	0.00
	A0V

	30
	HD120315
	13:47:32.44
	+49:18:48.0
	1.86
	–0.19
	B3V

	31
	HD149757
	16:37:09.54
	-10:34:01.7
	2.56
	0.02
	O9.5V

	32
	HD172167
	18:36:56.33
	+38:47:01.1
	0.03
	0.00
	A0V

	33
	HD214680
	22:39:15.7
	+39:03:01.1
	4.88
	–0.20
	O9V

	34
	HD214923
	22:41:27.74
	+10:49:52.9
	3.40
	–0.09
	B8V

	35
	HD2151
	00:25:45.38
	-77:15:15.5
	2.8
	0.62
	G2IV

	36
	HD27836
	04:24:12.33
	+14:45:30.7
	7.62
	0.6
	G1V

	37
	HD186427
	19:41:51.96
	+50:31:02.9
	6.2
	0.66
	G5V


 Out of the 37, 34 are hot stars including white dwarfs, which are the faintest stars in the sample (V =14-15.5) and the rest are cool stars, which were observed for studying the scattering from the grating. 

These 37 HST standards were selected based on the following criteria:

1. The sample was large enough so that exclusion of any star due to amplitude variation doesn’t affect the calibration,

2. Sample was widely distributed,

3. Consists of a variety of spectral types with few prominent spectral features,

4. High ecliptic latitude stars are included and

5. Low latitude stars are included so that all ground-based observatories can observe at least some of them. 

Since white dwarfs have large proper motions the positions had to be measured accurately. Therefore the coordinates were measured to an accuracy of 1" using new photographical plates provided by the Spanish Centro Astronomico de Yebes.

Due to these reasons these HST standard stars also provide the best calibration stars for the TAUVEX instrument that will also operate in this wavelength region.  The spectra of these sources were obtained from STScI and using the exposure time calculator of TAUVEX, we could predict the number of counts that would be observed by the different filters of the telescope. The table below shows the number of counts that would be observed by TAUVEX for white dwarf Feige110 corresponding to a signal to noise ratio of  5. This source is at a declination of  –5.16 degrees.

	Filter
	Source count rate
(counts s-1)
	Exposure Time Estimate
(seconds)
	Scans required
(One scan per day)

	

	tauvex_SF1
	301.0 
	less than 0.128
	one scan

	

	tauvex_NBF3
	107.6 
	0.232
	one scan

	

	tauvex_SF2
	521.6 
	less than 0.128
	one scan

	

	tauvex_SF3
	283.9 
	less than 0.128
	one scan

	

	tauvex_BBF
	2016.5 
	less than 0.128
	one scan
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