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ABSTRACT

The dispersion relations for the eight FOS diffraction gratings
are best approximated by 3rd degree polynomials. The RMS
residual for the fits ranges from 0.02 pixel for grating H78 to
0.06 pixel *for grating H19, substantially better than the
spectral resolution of 1 pixel. When the 2.0 arcsec (C3)
aperture is used instead of the 0,1 arcsec A4, line blending and
over-exposure combine to increase the RMS residual to 1.2 pixel.
The prism has a non—llnear dispersion, varying from 3.8A px~1 at
1800A to 180A px~! at 5500A. Wavelength as a function of pixel
number for the prism can be approximated to an accuracy of 0.2
pixel by a fourth degree expansion in 1/x. Wavelength
calibration data for the blue detector in vacuum was
unintentionally omitted from the August, 1983 calibration. Here,
we use data- from the March 1983 amblent calibration to determine
the blue dispersion constants.
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I. Introduction

The FOS contains six high resolution diffraction gratings
(R=1200), two low resolution gratings (R=200) and one sapphire
prism (R=40 to 400). 1In this report, we present dispersion
relations for these dispersers on the red and blue digicon
detectors. The gratings are labeled with their central
wavelength and H or L indicating high or low reéoiutioh. An
example: H27 refers to the high resolution grating centered on
270023,

II. Calib;ftioﬁléigpt=50urce

A Westinghouse hollow cathode emission line lamp with a 90%
platinum, 10%-chr6mium filament in neon gas and a MgF,; window is
used for the calibration source. :This lamp provides spectral
lines of suitable intensity throughout the FOS wavelength range
of 1150-8000 7. Platlnum emits llnes in the ultraviolet (1150—
30004), chromium and ionized neon lines dominate at 3000-5000 &
and a series of strong NeI lines prov1des coverage between 58504
and 7500 A.

ITI. Wavélength Identification

Our wavelength identifications follow those of Hartig in his
August, 1982 report. He used the IUE line libraries of Turnrose
and Bohlin (1981), supplemented by lines identified by Zaidel,
et. al. (1970). ‘Turnrose and Bohlin used the following heirarchy
for judging the reliablity of waveiength references.

1. Shenstone (1939)

2. Fastie & Mount (1978)

3. Harrison (1969)

4. FKelly and Palumbo (1973)‘

The wavelengths, ionic species, and reference for .each line used
for the FOS wavelength callbratlon are listed in Table 1.




IV, Calibration Spectra

The calibration data for the blue detector in vacuum was not
obtained in August, 1983. This should be remedied in the next
thermal vacuum calibration, The blue side photometric
calibration data, which could have been used for the wavelength.
calibration, is not available on tape, because the data tape was

accidentally overwritten.

In the final version of this report we will use vacuum
spectra on both the red and blue sides, taken with the 0.1 arcsec
aperture (A4) and the internal lamp. At present, the red side
vacuum spectra have been obtained. But, since blue side vacuum
spectra are not available, we substitute air spectra, which are
identical to the vacuum spectra, except for a small shift (<24)
in waveleﬁgth and the air absorption below 1900AJ' The blue side
H13 spectrum used for this report was obtained in the vacuum
using the 1.0 arcsec aperture and the external Pt lamp. Because
of the larger aperture, this spectrum has a resolution of 2.8 px
compared with 1.0 px for the others. There may also be a ‘small
(<0.2 plxel) Shlft in the x-center between dlfferent apertures.

On the blue detector, wavelength increases as a functlon of
pixel number in the grating spectra, but decreases as a function
of pixel number on the red detector. On both sides, the prism
wavelength scale is reversed relative to that of the gratings;
In addition to being reversed, the blue grating spectra are
shifted up to 15 pixels relative to the red spectra. |



V. Data Reduction and Dispersion Relations

Approximately 30 "good" lines in each high resolution
spectrum were selected for the FOS line library. "Bad" lines are
excluded from the line library by the follow1ng criteria for the
0.1 arcsec (A4) spectra:

l., If the 1nten51ty‘minimum between two lines is greater
than 30% of the more intense line, reject both lines.

2, 1If the intensity minimum between two lines is greater
than 30% of the less intense 11ne, reject the smaller
line only, '

3. A 31ngle 11ne must not have asymmetric features that are
greater than 30% of 1ts peak lnten51ty. '

These cr1ter1a exclude most lines separated by less than 2
pixels, The value of 30% is somewhat arbltrary, but it strikes a
balance between rejecting too many lines, and allowing multiple
" lines to affect the line centr01d1ng calculation., The vacuum and
air wavelength and line center of each line in the dlsper51on
relatlon is shown in Table 1. ' -

Polynomlals of flrst through fourth degree were con51dered
as candldates for the d1ffractlon grating dlsper51on relations.
The wavelength scale of all the gratlngs is linear to an accuracy
of 0.3 pixels, but when plotted, the residuals show a systematic
curvature, as shown for H19 on the red side in Fig. 1lA. A third
degree polynomial fit substantially decreases the residuals in
comparison with ahquadratic or linear fit. A fourth degree
polynomial does not improve the fit, however. The RMS residuals
of the various polynomial fits shown in Figures 1A through 1D for
the grating H19 on the red side are typical of all gratings.



Grating H19

Polynomial " Standard Deviation
1inear .107
quadratic ' .091
cubic ' : .064
quadric .062

The residuals of the cubic dispersion relation are shown for each
grating in Figures 2A-2K.

For thé& EonVéﬁiéncé of the reader, two sets of dispersion
constants are given, one for wavelength as a function of pixel
number in Table 2, and a second for pixel number as a function of
wavelength in Table 3. Also for convenience, the.lineér
approximation of the dispersion relation is included in Table 4
- for both the red and blue detectors. It should be noted that the
linear approximation is not the same as the first two o
coefficients of the cubic dispersion relation. The standard
deviation of the curve fits varies from 0.02 to 0.06 pixel, .
depending on the grating. This is substantially better thah the

nominal resolution of 1.0 pixel.

VI. Wavelength Calibration for Large Apertures

Spectra taken with the larger apertures have a lower
resolution (5.6 px for the 2.0 arcsec C3 aperture) than the 0.1
arcsec spectra. See figures 3I and 3J. In addition, the
brighter spectral lines in the 2.0 arcsec spectra are saturated
(>70, 000 cts/s), making it hard to find lines that are
unblended. However, dispersion relations can be computed from
these large aperture spectra} resulting in a standard deviation
of 1.2 px for H27, and 0.4 px for H57. The residuals are shown
in Figs. 2 N and 2 O,



VII. Prism

The prism has a highly non-linear dispersion over its
wavelength range of 1770-6000A (Figs. 4C and 4D). The dispersion
is 1804 px~l at 55004 but declines to 3.8 A px~1 at 18004.

The dispersion relation can be approximated by a fourth degree
expansion of 1/x (x = pixel number), to an accuracy better than
0.2 pixel. The equation is shown below.

R U P! . A3 . Ad A5
A=Al 4+ o b sy b e b 2
X xo (x xo) (x xo) (x xo)

On the red detector, the equation was fitted to the positions and
wavelengths of 17 lines, ranging from 1777A to 52094 with a RMS
‘residual of 0.10 pixel., On the blue detector, fourteen lines are
used, ranging from 1916 to 5852A4 resulting in a RMS residual of
0.12 pixel, 'Tb an éccuracy of 2%, the dispersion relations for
the red andﬁbiué sides are identical, except for a translation in
X. The residuals for the curve fits are shown in Figures 2L and
2M,  and the cdefficients of equation 1 are listed in Tables 5aA
and 5B. Outside the wavelerngth range 1750-60004 the
approximation used here may not behave the same way as the true
dispersion relation for a sapphire prism. As there are no
resolved spectral lines outside the region, it is not possible to
tell if this is the case.
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TABLES

Table 1. FOS line ljbraries for all gratings on the red side, and
for hi13, h27, h40 and h57 on the blue side. The wave leng th

references are identified on p & .

Table 2. Wavelength as a function of pixel number: constants for third
degree: polynomial dispersion relations., for the red detector.
The ‘First column contains the wavelength at pixel zero
and the second column contains the wavelength at the end of the spectvun
In the.case of L15 and L&5, the spectrum does not cover the '
whole detector, therefore the cubic dispersion relation should
not be extrapolated beyond the ends of the spectrum. Linear
dispersion relations are given for the blue detector.

Table 3. Pixel.numbbf;as:a function u# wavelength: constants for
-third degree .polynomial dispersion relations, for the red
detector except hi3. o '

Table 4. Line&fhapproximétion of diépersion relations, red and blue
detectors. .

Tables 5A, SB. Line libraries and dispersion constants for the pfism.
Fig 9A: Red detector, 5B: Blue detector. :

FIGURES

All spectra aré téken with the 0.1 arcsec A4 aperture, unless otherewise
noted. ' T :

Figures 1A-1D. An example sﬁuming the improved residuals achieved with
. a third degree polynomial fit, grating h19, red detector.
Fig 1&: Linear fit ., 1B: QGuadratic fit, 1C: Cubic fit, 1D:

Fourth degree fit.

Figures 2A-20. Residvals for third degree polynomial fits. Figs. 2A-26G:
i gratings hi19, h27, h40, hS7, h78., L15. L&S., red side.
Figs: 24-2K: gratings h13, h27, h40, hS57, blue side.
Figs A -2M: Residuals for prism. red and blue sides.
Figs: @N-20: Cubic residuals for h27, h57 with 2 arcsec ¢3 apertur

Figures 3A-3J. Small scale plots, showing entire spectrum. Intensity
Vs. air wavelength above 2000A, vacuum wavelength below 2000A.
Fig 3A: hi3 blue. Figs 3B~-3H: gratings h19, h27. h40, h57,
h78, L15, L65, vred side. Figs 31-3J: h27, h57 with 2 arcsec
c3 aperture. o

Figures 4A-4B: Red and blue prism spectra. Figs 4C-4D: Air wavelength Vs.
pixel number. '

Figure 5. Large scale plots with all FOS calibration lines labeled. The
lower plot on each page is a 10x enlargement of the upper plot.
Gratings hi19, h27, ha0, h57, h78, L&S, red side.
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Table 41

RED: GRATING H37 i
WAVELENGTH WAVELENGTH LINE CENTER CUBIC RESIDUAL ION REFERENCE

VACUUM AIR (PIXEL) (PIXEL)

1 4581. 334 4580. 050 . 505.91 ~0. 083 crl z

2 44602. 040 4400. 750 501. 42 -0. 019 crl .

3 4923. 655 4922. 280 430. 5 0. 030 Crl p

4 5039. 156 5037. 750 405. 00 -0. 010 Nel z

s 9299. 666 5298. 190 347. 39 0.051 Nel z

& $332. 264 5330. 780 340. 16 0. 042 Nel z

7 $402. 063 5400. 560 324. 64 ~0. 002 Nel z

e $564. 316 8562, 770 288. &9 0.032 ~ Nel 2

9 5691, 400 5689. 820 260. 47 0. 016 Nel Z

10 - 5749. 896 5748. 300 247. 45 -0.016  Nel z
11 2854. 114 5852. 490 224. 31 -0.014 Nel z
12 $883. 222 3881. 590 217. 76 -0. 100 Nel z
13 5946, 479 5944, 830 203. 82 0. 004 . Nel z
14 6031.472 . 4030. 000 184. 91 0. 016 " Nel z
15 6076.024 . ° &074. 340 175. 03 -0. 012 Nel Z
16 6097. 85 6096. 160 170. 19 -0. 007 Nel 2
17 5144, 763 6143. 060 159. 79 0. 005 Nel z
18 6165.298 - 6163. 590 155. 21 ~-0.012 " Nel z
19 6219. 003 6217.280  143.30 -0.006  Nel z
20 62468. 225 6266. 490 132. 39 '0.014  Nel z
21 6306. 536 4304, 790 123. 88 0. 004 ‘Nel z
22 6336. 184 4334, 430 117. 28 -0. 015 . Nel z
23 - 4384.757 6382. 990 - 10&. 54 © 0.024 Nel 2
24 6404, 022 6402.250  102. 19 -0. 054 Nel z
25  4508.330 6506. 830  79.09 ~0. 019 Nel z
25 6534. 668 6532.880 ~ 73.25  =0. 012 Nel Z
27 6600.775 < 6598.950 - 58. 44 0. 028  Nel Z
28 6680. 127  6478.280 - 41.04 -0.002 :Nel Z
0. Z

29 &718.897 =  &4717. 040 32. 50 050 " " Nel
S Standard Deviation= 030 o

RED: GRATING H78

WAVELENGTH WAVELENGTH LINE CENTER CUBIC RESIDUAL ION REFERENCE

VACUUM AIR (PIXEL) (PIXEL)
1 6268. 226 6266. 490 20%. 18 -0. 031 Nel r 4
2 &306. 536 6304. 790 S02. 78 =0. 012 Nel Y4
3 6336. 184 6334. 430 437.87 0. 045 Nel Zz
4 &384. 757 6382. 990 -489. 71 0. 030 Nel Z
S 6404, 022 &402. 250 486. 44 -0. 014 Nel 4
-] 46508. 330 63506. 530 . 448. 92 -0. 003 Nel Z
7 6534. 688 63532. 880 4464. 50 0. 003 Nel - Z
e 64600. 773 6398. 950 453. 37 -0. 004 Nel Z
9 64680. 127 6478. 280 43%9. 98 -0. 028 Nel 4
10 6718.897 &717. 040 433. 47 =0. 002 Nel 2
11 . 6931, 385 &92%. 470 397. &4 0. 023 Nel Z
12 7034. 353 7032. 410 380. 21 =0. 007 Nel Z
13 7175. 920 7173. 940 356. 29 0. 004 Nel y 4
14 7247.170 7245. 170 344. 23 -0. 002 Nel Z
15 7440. 533 7438. 200 311. 46 ~0. 001 Nel A

STANDARD DEVIATION= . 022
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RED: GRATING L15
WAVELENGTH WAVELENGTH LINE CENTER CUBIC RESIDUAL ION REFERENCE

- ..
OCOONOCNDLLIM

[Y
-

b e e
AN

VACUUM AIR (PIXEL) (PIXEL)
1 1688. 3546 14688. 354 114 39 0. 020 Nell K
2 1723. 128 1723. 128 109. 48 0. 011 PtllI -]
3 1777.0864 1777. 086 101. 80 =0. 058 PtII s
4 1883. 051 1883. 051 86. 89 -0. 008 PtII s
- 1916. 083 1916. 083 82. 27 0. 040 Nell K
6 2129. 282 2128. 610 o2. 08 =0. 022 Ptl A
7 2144. 920 2144, 244 - 49,92 0. 023 PtII s
8 2175. 352 2174, 670 . 45,65 0. 039 Ptl Z
9 2246. 215 2243, 518 . 39.57 =0. 060 PtII r4
0 2440. 797 . -2440. 057 <. 8.37 0. 029 PtI F
1 2487. 919 . - 2487. 148 1.76 ~-0. 014 Ptl H
v - STANDARD DEVIATIDN = 4. 26442E—02
RED: GRATING L&5 - - G '
WAVELENGTH HAVELENOTH LINE CENTER CUBIC RESIDUAL ION REFERENCE
VACUUM 7 AIR -{PIXEL) (PIXEL) :
3920. 270 . 3919. 160 3‘_199.29 - =0.084 Crl Y 4
4352. 993 4351.770 - 182. 48 0. 081 Crl 4
4653. 463 T 4632, 160 . 170. 6% 0. 102 Crl r4
5209. 872 - 3208, 420 . 148, &6 -0. 039 Crl A
9854. 114 . 9852.490 - ;. 123.235 =0. 080 Nel Z
9946. 479 +.9944. 830 . 119, 67 =0. 021 Nel 4
6144, 763 - 6143, 060 . 111,79 . =0, 089 Nel V4
62468. 226 - h266. 490 - .. 107. 01 -0. 011 Nel Z
6336.184  1:6334.430 . : 104. 356 0. 007 Nel r4
6404. 022 7 6402. 250 - 101.73 0. 049 Nel 4
6508. 330 @ .. 65046.530 ... . 97.58 =0. 005 Nel Z
6680. 127 | 6678. 2B0 90. 85 0. 018 Nel Z
$931.385 = 4929. 470 80. 99 0. 026 nel Y4
7034. 333 7032. 410 76. 98 0. 051 Nel Z
7247. 170 7245, 170 - &8. 64 0. 050 Nel Z
7841, 242 783%9. 08B0 45. 34 =0. 055 Nel y 4
STANDARD DEVIATION = 6. 59612E-02

\
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Table 1

BLUE GRATING Ha27 ‘
WAVELENGTH WAVELENGTH LINE CENTER RESIDUAL

VACUUM AIR . (PIXEL) {(PIXEL)

1 22385. 610 2234, 915 5. 20 -0. 015
2 2246. 217 2243. 520 10. 26 0. 006
3 2263. 363 2262. &62 _ 18. 44 0. 055
4 2275. 083 2274. 380 24. 03 0. 009
) 2293. 085 2292. 378 32. 62 -0. 006
b 2311, 648 2310. 957 41. 48 -0. 010
7 2319. 007 2318. 294 44 97 ~0. 022
8 2357. 825 2357. 104 63. 47 -0. 018
9 2378. 002 a377. 276 73.08 0. 065
10 2390. 262 2389. 533 78. 92 =0. 026
11 2425. 608 2424. 871 95. 75 -0. 021
12 2440. 797 2440. 057 102. 98 -0. 018
13 2487. 919 2487. 1468 125. 42 0. 044
14 2499. 254 2498, 500 130. 81 =0. 041
13 2339. 963 2339. 200 150. 19 -0. 126
1é 25626. 815 . 2628. 031 192, 48 0. 027
17 2640. 132 .  24639. 345 197.87 - =0, 024
i8 2R651. 641  2650. 852 203. 35 0. 028
19 . 24650. 243 2639. 452 R07. 43 0. 039
20 *703. 205 - 2702. 403 227. 91 0. 034
21 2734.770 2733. 9461 242. 95 0. 037
22 2772. 470 2771. &72 260. 93 =0. 043
23 2810. 328 2809. 500 278. 98 0. 077
24 2831. 133 2830. 300 288. 91 0. 059
25 2876. 693 2875. 849 310. 47 0. 016
26 - 2B894. 720 - 2893. 872 315. 28 =0. 050
27 2930. 632 2929. 795 336. 46 0. 006
28 2956. 393 2955. 730 348. 87 0.011
29 - 2998.845 - 2997.971 369.11 =0. 0546
30 -3022. 460 = 3021. 580 380. 43 -0. 071
31 3199. 344 - 3198. 620 465. 59 0. 018
32 3219.139 - 3218. 210 475. 05 -0. 028
33 3245. 086 - 3244. 150 487. 59 0. 043

STANDARD DEVIATION = 4. 57517E-02
BLUE GRATING H40 '

WAVELENGTH WAVELENGTH LINE CENTER RESIDUAL

VACUUM AIR (PIXEL) (PIXEL)

1 3379. 250 3378. 280 44 81 -0. 004

2 3409. 107 3408. 130 S54. 49 0. 018

3 3418. 880 3417. 900 57. 67 0. 004

4 3448. 488 3447. 700 &7.37 -0. 013

S 3473. 364 "3472. 570 75. 45 -0. 015

é 3521. 4756 3520. 470 91. 00 0. 000

7 3579. 701 3578. 680 109. 90 0. 006

e 3594. 305 3593. 480 - 11472 =0, 006

9 3606. 349 34603. 320 118. 56 0. 0014

10 36463. 104 3644. 110 137. &6 0. 008
11 3693. 251 3494, 200 147. 43 0. 008
12 3728. 140 3727. 080 158. 12 .0.013
i3 . 3767. 360 3766. 290 170. 95 -0. 077
14 3778. 232 3777. 160 174 .34 0. 061
135 3819.774 3818. 490 187. 89 0. 015
16 3909. 847 3908. 760 217.17 0. 027
17 3920. 270 3919. 160 220. b2 -0. 041
18 3942. 616 3941. 500 227. 87 -0. 023

(K}



19
20
21
22
23
24

BLUE: @RATING HS7
WAVELENGTH WAVELENGTH LINE CENTER

COONT VW=

[

3964, 811
42%3. 528
4276. 013
4250. 938
4352. 993
4372. 308

VACUUM
4923. 455
3039. 156
3299. bbb
9332. 264
9402. 063
5564. 316
59691. 400
5749. 896
o854, 114

5883. 232 -

3963
4254
4274
4289
4351
4371

STANDARD DEVIATION =

. 690
. 330
. 810
. 730
. 770
. 280

AIR

4922,
5037.
5298.
5330.
5400.
8542,
5689.
5748.
.- 5852,
. seal.

STANDARD DEVIATION =

280
730
190
780
S60

820
300
430
590

770

235.
329,
336.
341.
361.
367.

04

44
30
55
97

(PIXEL)

70
.96

134,
161.
- 177.
213.
242.
255.
278.
283,

13

.53
. 37
65
Q4
=1
85
=8
37
1=
20

76

0.
RESIDUAL

booodo

. 011
. 002
. 004
. 011

021
o027

o28

(PIXEL)

o oboddobdod

. 252
. 298
288

146

. 999
. 078
. 250

289
379
207

390

T%Blc, s 8



1?15“3;1.

FOS WAVELENGTH CALIBRATION DISPERSIDN.CDNSTANTS: WAVELENGTH AS A
FUNCTION OF PIXEL MUMBER. W= A + BX + CX#%2 + DX##3

A

GRATING WAVELENGTH WAVELENGTH B C D
| (PX 0) (END) # -
RED SIDE, VACUUM INTERNAL LAMP: ##
H19 2327. 41 1562.0 —1.48468 2. 8516E-5 -1.3428E-7
H27 3298. 89 2207.7 -2. 1187 4.4105E-5 -4.B8014E-8
H40 4817.77 3216.8 -3.1117 ©.0491E-5 -7.2848E-8
H57 6865. 85 3536.7 -4.5078 1.2116E-4 ~1.1B81E-7
H78 9306. 11 6229. 2 —6.1273 6. 4835E-4 -5.S300E-6
L15 2500.42. 1600(px120;+ -7.1837 1.4160E-4 -3. 3808E-5
L&5 5014. 32 3550(px215§+ -26.04 4. 8561E-3 1. 7110E-4
PRI 1780(px320) &700(px485)
BLUE SIDE., VACUUM EXTERNAL LAMP:
H13 1087. 98 1607. 8 +1.021 =-4.2133E-5 5. 5420E-7
BLUE SIDE, AIR INTERNAL LAMP: |
H19 1537.7 2308. 8 +1. 486
H27 :2229;9 3305. 6 +2.089
H40 3243. 9 4829. 6 +3.077
H57 4408. 4 6913.8 +4. 470
L15, 1.65 nat available
PRI 5500 (p x25)

1900{px175)

information to the 512 pixel

# Quarter stepping adds four extra pixels of
starting at zero, the end of the

array. Because the x~substeps are numbered
spectrum is at pixel 515.75.

function of pixel number for

#40n the red side, wavelength decreases as a
prism is reversed (relative

all gratings. The wavelength scale for the
to the gratings) cn.both sides.

++The low resolution grating spectra cover a small section of
the diode array. The pixel number at each end of the spectrum apears
in brackets after the wavelenth range given by the linear approximation.
The cubic fit for L&S blows up outside the range 45-200px. Similarly,
the L1% relation becomes less accurate beyond px 115. It is best to use the
linear approximation (Table 4 ) outside the quoted Tanges.

14



Table 3 y

PIXEL NUMBER AS A FUNCTION OF WAVELENGTH

COEFFICIENTS, H13
g -97%. 27 | ,
. z
e ?jﬁﬁpm X= A+BA+CXN +pX
D -2 4003BE-06
SICMA
0. 1342 px

COEFFICIENTS, H19
1494, 63
-0. 3610
=3. 66736E-05
. =9.71137E-08
sSicMAa
0. 0614

COEFFICIENTS, H27
1474. 70
-0. 3818
-3, 19823E-05
9. 22722E-09
SICMA
0. 0319

COEFFICIENTS, HA40
1456, 350
=0. 2512
=1. 72490E-05
4. 1933BE-09
SIGMA . Lo -
0. 0739

COEFFICIENTS, HS7
1429, 67
-0. 1739
-8. 14800E-06
1. 21320E-09
SICMA
Q. 0294

COEFFICIENTS, H78
1365. 73
-0. 0854

-1, 14319E-05

1. 43614E-08

SIGMA ' :
0. 0224 COEFFICIENTS, L&S

COEFFICIENTS, L1353
3335, 02
-0. 1137 - 348. 89
-1. 41622E-05 - =0. 0367 :
-4. 85117e-08 , -4. 81918E-07
S10MA 8. 37%522E~-10
0. 0426 SICMA
0. 04660

15



Table Y

" LINEAR APPROXIMATION 7= A+ BX
WAVELENGTH AS A FUNCTION OF PIXEL NUMBER

COEFFICIENTS, H13. BLuE
A 1089. 42 :
B 1.0056
SIOMA
0. 1904 p%

COEFFICIENTS., H19 RED
2327. 34 | l
-1. 4828
SIOMA
0. 1088

COEFFICIENTS, H27
3299. 19
-2. 1145
sIeMA -
0. 16887

COEFFICIENTS, H40
4817. 85
-3. 1008
SIOMA
0. 1694

COEFFICIENTS, HS7
6855, 58
. -4.5109
SICMA
0.1629

COEFFICIENTS, H78
9288.88 .
=5. 9303
SICMA
0. 0961

COEFFICIENTS, L15
2499. 35
=7. 0953
SIGMA
0. 0844

COEFFICIENTS, L&Y
8991. 74
-25. 4390
sIiéMA
© 0. 0829

16



lable Sip.
PRISM, RED SIDE o

WAVELENGTH WAVELENGTH LINE CENTER  RESIDUAL

VACUUM AIR (PIXEL) (PIXEL)

1 1777. 100 307.77 -0. 221

2 1883. 100 : 334. 95 -0. 145

3 1916. 100 344. 30 0. 003

4 2129. 272 2128. 600 380. 75 0. 051

5 2144. 876 2144. 200 382. 74 0. 122

6 2175. 382 2174, 700 386, 61 0.111

7 2245, 897 2245. 200 394. 76 0. 067

8 2440. 840 2440. 100 412, &1 0. 018

9 2487. 951 2487. 200 416 25 -0. 099

10 24640. 193 26539. 400 427. 02 0.111
11 2831. 133 2830. 300 435 84 -0. 113
12 3232, 933 3232, 000 450. 13 0. 107
13 3324 756 3323. 800 452. 97 -0. 218
14 3596, 324 3595, 300 458. 93 0. 081
15 '3920.310.  3919. 200 464, 64 0. 078
16 A273.002 - 4271. 800 4459, 49 -0. 044
17 5209. 852 5208. 400 477. 55 0. 007

COEFFICIENTS
X0 %07. 66
Al 1124. 9

A2 -1.37373E+05
A3 =1 S5810E+06
A4 =3 73257E+07
A5 -1. 04947E+08B

= A+ _AZ_ , A3 LY o AS
k - B=¥o (x -ng (x"'x \, (X—X )"'

\T



lable 51K
PRISM, BLUE SI1DE '

WAVELENGTH WAVELENGTH LINE CENTER RESIDUAL

VACUUM AIR (PIXEL) (PIXEL)

| 1916. 080 ' 167. 18 0. 246

2 2144. 916 2144. 240 128. 54 -0. 038

3 2175. 352 2174 670 124, 66 =0. 055

4 22495. 917 2245. 220 116. 44 -0. 034

S 2440. 800 24490, 040 98. 58 =0. 144

-] 2487. 921 2487. 170 94. 80 0. 084

7 2660. 241 2659. 450 83. 98 =0. 162

8 2831. 133 2830. 300 75. 04 - 0.097

9 3324.756 3323. 800 57.80 0. 243

10 3594. 3525 3593. 300 51. 94 ~0. 1446
11 3920. 310 3919. 200 46. 09 -0. 078
12 4276. 003 4274. 800 41.18 0. 050
13 9209. 852 5208. 400 33. 06 0. 000
14 5854. 124 = 9852. 500 29. 53 " =0. 001

» T e
COEFFICIENTS
X0 -1.1126

Al 1134. 1
:z 1. 36521E+05

3 -9 A7290E+05
A4 2. 62713E+07
k5 3. 16059E+08
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