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PHYSICAL CONDITIONS IN REGIONS OF LINE FORMATION
OF SOLAR TYPE STARS

L. H. Rodrigues-Merino1, O. Cardona1, and A. Flores2

We present the physical parameters of the regions with spectral line formation of a set of stars classified

as G2. The method employed in this analysis only requires the full width at half maximum of each spectral

line, the effective temperature of the star, and few basic atomic parameters. The physical parameters

estimated in this work are compared with results obtained with stellar atmosphere models.

 line: formation (Physical conditions): stars: solar-type
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2. Broadening of spectral lines
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3. Observational Data
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4. Analysis of the Line-Forming Regions
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5. Comparisons
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It is important to keep in mind that a stellar atmosphere model provides information that describes approximately

the formation of spectral lines (see Cardona et al. [5]); however, it can be a good benchmark. We decided to calculate

the solar atmosphere model using the code developed by Crivellari et al. [12]. The effective temperature used to

compute the solar model was 5770 K, the logarithm of the surface gravity was 4.44 dex, and the model has been

calculated using the solar abundance. The spectral lines are being formed in regions with 1 . Figure 6 shows the

Rosseland optical depth as a function of the frequency. The model allows us to determine that in the solar atmosphere

the H  absorption line is being formed around a region where the Rosseland optical depth is 210422.~ . At this

optical depth the temperature is ~4600 K and the pressure is ~4800 dy cm-2; therefore the density of particles is around

15 particles cm-3) of the Regions where the Absorption

Lines are Being Formed

Star N( H ) N( H ) N( H ) N( H ) N(Mgb3) N(Mgb2) N(Mgb1)

Sun 9.96±3.49 10.89±4.17 7.23±1.84 6.12±1.32 24.77±21.59 25.84±23.45 64.10±144.50

HD 245 11.30±4.48 8.15±2.33 4.45±0.70 2.98±0.31 11.64±4.76 11.93±4.99 23.13±18.80

HD 3628 9.89±3.44 8.70±2.67 4.49±0.71 2.33±0.19 14.88±7.80 18.69±12.28 56.50±112.20

HD 4307 12.96±5.91 9.21±2.99 3.66±0.47 2.63±0.24 9.46±3.14 8.25±2.39 14.46±7.35

HD 9562 10.59±3.95 10.85±4.14 5.56±1.09 4.89±0.84 14.28±7.19 13.39±6.28 45.63±73.14

HD 10307 12.39±5.39 10.49±3.86 5.51±1.07 5.31±0.99 16.40±9.44 16.00±8.99 51.25±92.35

HD 12235 13.22±6.13 12.33±5.34 6.73±1.59 5.02±0.88 13.69±6.59 12.34±5.36 43.74±67.26

HD 12846 9.97±3.50 8.12±2.31 4.05±0.58 2.66±0.25 22.30±17.48 28.95±29.47 70.13±172.89

HD 14802 11.67±4.78 10.55±3.92 6.83±1.64 2.89±0.29 10.71±4.03 7.54±2.00 17.19±10.36

HD 23050 10.39±3.79 8.38±2.47 4.20±0.62 2.98±0.31 10.44±3.83 11.00±4.24 23.13±18.80

HD 76752 9.21±2.98 8.20±2.36 4.74±0.79 3.08±0.33 25.59±23.01 25.07±22.06 69.27±168.70

HD 81809 12.05±5.10 8.64±2.63 4.05±0.58 4.10±0.59 18.93±12.60 20.99±15.49 55.06±106.64

HD 84737 13.32±6.26 10.36±3.78 5.89±1.22 3.77±0.50 13.64±6.54 12.94±5.89 38.16±51.18

HD 89010 13.22±6.13 10.10±3.59 4.43±0.69 4.08±0.58 15.89±8.87 14.17±7.03 49.52±86.20

HD 105546 17.23±10.42 7.96±2.23 2.95±0.31 1.58±0.09 6.47±1.47 1.69±0.10 2.71±0.26

HD 119550 12.59±5.58 9.57±3.22 4.06±0.58 2.59±0.24 11.32±4.50 8.73±2.68 26.07±23.89

HD 126868 23.89±20.09 12.25±5.27 4.44±0.69 2.66±0.25 19.88±13.91 13.90±6.80 38.99±53.49

HD 137107 12.33±5.34 12.53±5.53 5.60±1.10 3.85±0.52 11.99±5.05 10.20±3.66 31.63±35.17

HD 143761 10.97±4.24 8.02±2.26 4.64±0.76 4.74±0.79 13.78±6.66 13.06±6.01 29.90±31.47

HD 159181 107.79±408.77 51.99±94.97 5.70±1.14 4.92±0.85 29.50±30.63 16.05±9.08 56.87±113.69

HD 168009 9.74±3.33 9.79±3.37 4.83±0.82 4.36±0.67 19.50±13.36 21.09±15.64 59.75±125.41

HD 186408 10.16±3.63 10.83±4.13 5.24±0.97 4.24±0.63 22.24±17.40 23.99±20.22 63.91±143.66

HD 209750 71.41±179.28 37.11±48.41 6.27±1.38 3.64±0.47 26.61±24.93 12.37±5.39 50.40±89.29

HD 221170 21.05±15.57 10.26±3.71 3.08±0.33 1.16±0.05 7.97±2.23 1.88±0.12 2.86±0.29

HD 225239 12.19±5.22 7.35±1.90 2.95±0.31 3.19±0.36 10.26±3.70 7.78±2.13 15.11±8.05
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6. Discussion and Conclusions
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