FIES ThAr atlas

orders 157 — 79
wavelength 3620 — 7260 A

Dec 2007
medium resolution
file: FlIql020001 fits

John Telting
Nordic Optical Telescope, La Palma, Spain



This ThAr atlas was made in Dec 2007, using the top-calibration unit and fiber #3 (medium

resolution) of the second bundle. The fits file used is FIql020001.fits. A halogen exposure
(FIql020002.fits) was used to trace the orders.

Parameters found and used (’ecidentify’):
RMS = 0.003 A
function chebyshev
xorder 4
yorder 4
slope -1
shift 0.
See the help on the IRAF ’ecidentify’ package for a detailed description of these parameters.
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Figure 1: Residuals (in A ) from the wavelength solution; for each identified ThAr line the

residual position is plotted as a function of pixel position in the dispersion direction (CCD Y
direction)
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Figure 2: Residuals (in A ) from the wavelength solution; for each identified ThAr line the

residual position is plotted as a function of pixel position in the cross-dispersion direction
(CCD X direction)
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Figure 3: Same as Figure 1 but with velocity in km/s on the vertical axis



Velocity

Figure 4: Same as Figure 2 but with velocity in km/s
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Aperture 1, Image line 1, Order 157
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Aperture 2, Image line 2, Order 156
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Aperture 3, Image line 3, Order 155
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Aperture 8, Image line 8, Order 150
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3062. 037

12500 — 7
10000 |—

7500 —

9044.7195

5000 —

5067. 9737

9028. 6556
9039.2303
5047, 0434
9049.7960
3050, 7842
5095. 3473
3059. 8611

2500 —

~2500 = | _ _ _ _ _ _

5020 0030 0040 0050 5060 2070 5080

Wavelength (angstroms)

49



8000

6000

4000

2000

NOAO/IRAF V2.12.2-EXPORT jht@alice Wed 13:50:02 12-Dec-2007

Aperture 46, Image line 46, Order 112
ecidentify FIql020001bs: FIEStool ThAr

5067. 9737

—  5096.4848
— 5100.6211

|

§115. 0448

|

5070

5080

2090 5100
Wavelength (angstroms)

o110

0120

5130

50



NOAO/IRAF V2.12.2-EXPORT jht@alice Wed 13:50:03 12-Dec-2007
Aperture 47, Image line 47, Order 111
ecidentify FIql020001bs: FIEStool ThAr

3141.782

15000 — 7

10000 —

0145.3083

9162.2846

3158. 6041

5000 —

9119.0448
9134.7460
9143.9165

9151, 6120
9154.2430
9163, 4584

e

51

F

5110 0120 5130 5140 50150 5160 5170
Wavelength (angstroms)



NOAO/IRAF V2.12.2-EXPORT jht@alice Wed 13:50:04 12-Dec-2007
Aperture 48, Image line 48, Order 110
ecidentify FIql020001bs: FIEStool ThAr

20000 — —]

20000 [— —]

15000 — —

10000 — —

9162.2846

9138. 6041
5195.8136
9199. 1637

0000 [—

5211.2309

5176.9610
= —

N TR W

L SN

-5000 = | _ _ _ _ _ | —
5160 5170 0180 5190 5200 0210 9220

Wavelength (angstroms)

92




NOAO/IRAF V2.12.2-EXPORT jht@alice Wed 13:50:04 12-Dec-2007
Aperture 49, Image line 49, Order 109
ecidentify FIql020001bs: FIEStool ThAr

15000 — —]

12500 — —

10000 — —

7500 — —

9231. 1597

5000 —

247, 6547
9258.3602

9211.2305
9219.1099

9266.7103

2000 —

-2500 — —

5210 5220 5230 5240 5250 5260 59270
Wavelength (angstroms)

53



NOAO/IRAF V2.12.2-EXPORT jht@alice Wed 13:50:05 12-Dec-2007
Aperture 50, Image line 50, Order 108
ecidentify FIql020001bs: FIEStool ThAr

1500 f— _ _ _ _

8312.0018

5268. 3602

1250 —

5266.7103

92810687

1000 —

0274.1188

750 —

500 —

250 —

-250 [—

9250 5260 5270 9280 5290 5300 9310
Wavelength (angstroms)

o4



NOAO/IRAF V2.12.2-EXPORT jht@alice Wed 13:50:06 12-Dec-2007
Aperture 51, Image line 51, Order 107
ecidentify FIql020001bs: FIEStool ThAr

9343.581

3000 — | —

2000 |—

5312.0018

9326. 9736

1000 — —

NN { |

_ _ _ _ _ _ _ _
9300 0310 0320 5330 0340 9350 5360 2370

Wavelength (angstroms)

95



1500

1000

500

NOAO/IRAF V2.12.2-EXPORT jht@alice Wed 13:50:06 12-Dec-2007
Aperture 52, Image line 52, Order 106
ecidentify FIql020001bs: FIEStool ThAr

oo

9386. 6107

9394.7608

9392.5726

3393.9719

o407, 00do

9417.485p

5350 20360

0370

5380 0390
Wavelength (angstroms)

0400

5410

0420

56



NOAO/IRAF V2.12.2-EXPORT jht@alice Wed 13:50:07 12-Dec-2007

Aperture 53, Image line 53, Order 105
ecidentify FIql020001bs: FIEStool ThAr

30000 —

20000 —

10000 —

0417.4858

31,1120

9451. 6520

5452.2187

0400 0410

0420

5430 5440
Wavelength (angstroms)

0450

0460

0470

57



40000

30000

20000

10000

NOAO/IRAF V2.12.2-EXPORT jht@alice Wed 13:50:08 12-Dec-2007
Aperture 54, Image line 54, Order 104
ecidentify FIql020001bs: FIEStool ThAr

N

9499.2554

9492.6435

|
—
y

§504.3018
9509. 9938

3314.8731

0460

0470

09480 5490 5500
Wavelength (angstroms)

9510

09520

58



12500

10000

7500

5000

2500

-2500

NOAO/IRAF V2.12.2-EXPORT jht@alice Wed 13:50:09 12-Dec-2007
Aperture 55, Image line 55, Order 103
ecidentify FIql020001bs: FIEStool ThAr

9509.9938

3514.8731

9539.2618

9548, 1758

9542. 8900

9597. 0454

9559.8912

2071.1913

9573.3535

0910

9520

5530 5540 9550
Wavelength (angstroms)

59560

9570

59



NOAO/IRAF V2.12.2-EXPORT jht@alice Wed 13:50:09 12-Dec-2007
Aperture 56, Image line 56, Order 102
ecidentify FIql020001bs: FIEStool ThAr

3606. 733D

20000 |—

15000 —

10000 —

9587.0263

9601.6032

9604. 5154

9615. 3198

2000 —

9573, 3535
9595.0635

9579. 3583

9571.1913
9612.0679

9560 50580 5600 9620
Wavelength (angstroms)

60



NOAO/IRAF V2.12.2-EXPORT jht@alice Wed 13:50:10 12-Dec-2007
Aperture 57, Image line 57, Order 101
ecidentify FIql020001bs: FIEStool ThAr

10000 — | |

9650. 704

7500 —

5000 —

9639, 7461

5648.9910
5665.1799

2500 —

0 s&?§?§i§%§§}§f}§%fﬁ%

61

5620 5640 5660 5680
Wavelength (angstroms)



NOAO/IRAF V2.12.2-EXPORT jht@alice Wed 13:50:11 12-Dec-2007
Aperture 58, Image line 58, Order 100
ecidentify FIql020001bs: FIEStool ThAr

3720 182

10000 —

7500 —

5000 —

§700.9176
8707. 1033
9739.5196

3725. 3083

2500 —

5741.68290

62

5680 5700 9720 9740
Wavelength (angstroms)



30000

20000

10000

NOAO/IRAF V2.12.2-EXPORT jht@alice Wed 13:50:12 12-Dec-2007
Aperture 59, Image line 59, Order 99
ecidentify FIql020001bs: FIEStool ThAr

5760.550p

9739.5196

9741.8290
5764. 5290

5600. 8297

5768.1812

-
—
u
-

I

9748. 7412
9789, 6451
9792, 4304

5740 0760 0780 5800
Wavelength (angstroms)

63



NOAO/IRAF V2.12.2-EXPORT jht@alice Wed 13:50:12 12-Dec-2007
Aperture 60, Image line 60, Order 98
ecidentify FIql020001bs: FIEStool ThAr

10000 — _

804. 141

8000 — —

6000 [— —

3834.2633

3860.3103

4000 — —

5800. 8207
5815.4219

9792.4304
9832. 3705

2000 —

0 ééf'

2000 | | | |
5800 5820 5840 5860

Wavelength (angstroms)

64




20000

15000

10000

5000

NOAO/IRAF V2.12.2-EXPORT jht@alice Wed 13:50:13 12-Dec-2007

Aperture 61, Image line 61, Order 97
ecidentify FIql020001bs: FIEStool ThAr

e N

308603103

3886. 53841

9082. 6242

5885.7016

98914510

3905. 9707

9912. 085p

|

0860

5880
Wavelength (angstroms)

0900

5920

65



NOAO/IRAF V2.12.2-EXPORT jht@alice Wed 13:50:14 12-Dec-2007
Aperture 62, Image line 62, Order 96
ecidentify FIql020001bs: FIEStool ThAr

5912.085p

15000 — —]

9928. 8130

10000 —

9973.6649

5000 —

5975. 0648

9944.6472

_ _ _ _
0920 0940 0960 0980

Wavelength (angstroms)

66




40000

30000

20000

10000

NOAO/IRAF V2.12.2-EXPORT jht@alice Wed 13:50:15 12-Dec-2007
Aperture 63, Image line 63, Order 95
ecidentify FIql020001bs: FIEStool ThAr

9973. 6649

9975. 0648

6032. 1274

6043.2233

9989. 0447

9991.0071
5994. 1287

5987.3016
6001.2033
6005. 1650
6007. 0722
6010. 1606
6021. 0347
6025. 1500
6030. 4450
6037.6975

9980 6000 6020 6040
Wavelength (angstroms)

67



NOAO/IRAF V2.12.2-EXPORT jht@alice Wed 13:50:15 12-Dec-2007
Aperture 64, Image line 64, Order 94
ecidentify FIql020001bs: FIEStool ThAr

15000 — | |

6043.223p

12500 —

6099, 3725

10000 —

7500 —

6105.6351

5000 —

6049.0510

§037.6975
6073. 1036
6085. 3748

6088. 0305

2500 — 7

-2500 — _ _ _ _

68

6040 6060 6080 6100
Wavelength (angstroms)



30000

20000

10000

NOAO/IRAF V2.12.2-EXPORT jht@alice Wed 13:50:16 12-Dec-2007
Aperture 65, Image line 65, Order 93
ecidentify FIql020001bs: FIEStool ThAr

6105. 6391

6112.837%

6114, 923

§124.4805

6149, 4411

6138, 6469

6151, 9929

6161.3534

§164.4796

6169. 8221

§172.2778

6173.0964

6100

6120

6140

Wavelength (angstroms)

6160

69



NOAO/IRAF V2.12.2-EXPORT jht@alice Wed 13:50:17 12-Dec-2007
Aperture 66, Image line 66, Order 92
ecidentify FIql020001bs: FIEStool ThAr

§172.2778
6182.621

15000 —

6203.4925

10000 —

6169. 8221
6173.0964
6198. 2227
6215. 93683
§224.5272

6207.2201

5000 —

§180. 7050
6188. 1261
6191.9053
6243.1201

6226, 3697

6178.4315

6220, 0112
6234. 8554

70

6180 6200 6220 6240
Wavelength (angstroms)



5000

4000

3000

2000

1000

-1000

NOAO/IRAF V2.12.2-EXPORT jht@alice Wed 13:50:17 12-Dec-2007

Aperture 67, Image line 67, Order 91
ecidentify FIql020001bs: FIEStool ThAr

§243. 1201

6274. 1166

6261. 4181

6257.4237
671, b444

6296. 872

6307, 6570

6240

6260 6280
Wavelength (angstroms)

6300

71



NOAO/IRAF V2.12.2-EXPORT jht@alice Wed 13:50:18 12-Dec-2007
Aperture 68, Image line 68, Order 90
ecidentify FIql020001bs: FIEStool ThAr

5000 _ _ _

6307. 657
6342. 899

4000 —

6327.2778

3000 —

2000 —

§348.7375
§371. 9436
6376. 9305

1000 —

72

6300 6320 6340 6360 6380
Wavelength (angstroms)



40000

30000

20000

10000

NOAO/IRAF V2.12.2-EXPORT jht@alice Wed 13:50:19 12-Dec-2007
Aperture 69, Image line 69, Order 89
ecidentify FIql020001bs: FIEStool ThAr

6416. 307

6304.7169

§387.3057
6411.8991
6413.6145

6376.9305
6400.6961

6380 6400 6420 6440
Wavelength (angstroms)

73



NOAO/IRAF V2.12.2-EXPORT jht@alice Wed 13:50:20 12-Dec-2007
Aperture 70, Image line 70, Order 88
ecidentify FIql020001bs: FIEStool ThAr

6497. 2624

10000 —

6483. 0825

7500 —

5000 [—

§490. 7372
§512.3639

6493. 1975

2500 —

N IR N .Y Y WPty

74

6460 6480 6500 6520
Wavelength (angstroms)



20000

15000

10000

5000

ecidentify FIql020001bs: FIEStool ThAr

NOAO/IRAF V2.12.2-EXPORT jht@alice Wed 13:50:20 12-Dec-2007
Aperture 71, Image line 71, Order 87

6531.3418

—  6554.1603
6558. 8756

6577. 2146

6583. 9060

6588. 5396

6591. 484p

§593. 9391

6520

6540

6560
Wavelength (angstroms)

6580

6600

75



15000

10000

5000

NOAO/IRAF V2.12.2-EXPORT jht@alice Wed 13:50:21 12-Dec-2007
Aperture 72, Image line 72, Order 86
ecidentify FIql020001bs: FIEStool ThAr

Eg
-

6677. 281

6643.6976

6638.2207

§639.7403
6666. 3588

6662. 2686

6660.6761

§619. 9458
6644. 6635

§658.6774
6674. 6969

6600 6620 6640 6660 6680
Wavelength (angstroms)

76



50000

40000

30000

20000

10000

-10000

NOAO/IRAF V2.12.2-EXPORT jht@alice Wed 13:50:22 12-Dec-2007
Aperture 73, Image line 73, Order 85
ecidentify FIql020001bs: FIEStool ThAr

—  6677.2817
6684.2929

§674. 6969
6713.9700

*
L J B

6727.4583

6752.833

6680 6700
Wavelength

6720

(angstroms)

6740

6760

7



40000

30000

20000

10000

NOAO/IRAF V2.12.2-EXPORT jht@alice Wed 13:50:23 12-Dec-2007
Aperture 74, Image line 74, Order 84
ecidentify FIql020001bs: FIEStool ThAr

6752. 833

§766.6117

6778.3123
6791.2351

i
F
C —  829.0355

6834. 9246

6760 6780 6800 6820
Wavelength (angstroms)

6840

78



1.00ES

80000

60000

40000

20000

-20000

NOAO/IRAF V2.12.2-EXPORT jht@alice Wed 13:50:23 12-Dec-2007

Aperture 75, Image line 75, Order 83
ecidentify FIql020001bs: FIEStool ThAr

I
6834, 9246

|
L

6871.209

6661. 2688

6863. 5350
6874.7530

|

T

|

I
e
—

6911. 2264

6840 6860 6880 6900
Wavelength (angstroms)

6920

79



5.00E5

4.00E5

3.00E5

2.00ES

1.00E5

-1.00E5

NOAO/IRAF V2.12.2-EXPORT jht@alice Wed 13:50:24 12-Dec-2007

Aperture 76, Image line 76, Order 82
ecidentify FIql020001bs: FIEStool ThAr

6963. 430

6937, 6642

6943.6105
6951, 4776
6960. 2500
§989.6553
7000. 8036

6920

6940 6960 6980 7000
Wavelength (angstroms)

80



NOAO/IRAF V2.12.2-EXPORT jht@alice Wed 13:50:25 12-Dec-2007
Aperture 77, Image line 77, Order 81
ecidentify FIql020001bs: FIEStool ThAr

7067.216]

9.00ES —

4.00ES —

3.00ES5 —

2.00ES —

7030.2514
7068. 7358

1.00ES —

7018.5675
7045.7970
1033.6196
1075. 3336
7084.1690

81

o
|
.

~1.00F5 = _ _ _ _

7000 7020 7040 7060 7080
Wavelength (angstroms)



1.25E5

1.00ES

75000

20000

20000

-25000

NOAO/IRAF V2.12.2-EXPORT jht@alice Wed 13:50:26 12-Dec-2007

Aperture 78, Image line 78, Order 80
ecidentify FIql020001bs: FIEStool ThAr

1107.4778

T147.041

7168. 8952

7150. 2044
7158. 8387

7100

7120 7140 7160
Wavelength (angstroms)

7180

82



NOAO/IRAF V2.12.2-EXPORT jht@alice Wed 13:50:26 12-Dec-2007
Aperture 79, Image line 79, Order 79
ecidentify FIql020001bs: FIEStool ThAr

7206. 9808

60000 —

40000 —

20000 —

7208.0063

83

7180 7200 7220 7240 7260
Wavelength (angstroms)



