import pandas as pd
import matplotlib.pyplot as plt
import numpy as np

df = pd.read_csv("C:/Users/russe/Downloads/1757601008145O-result.csv")
print(len(df))

df = df[(df["parallax"] > 0) & (df["ruwe"] < 1.4)]
df = df.dropna(subset=["bp_rp", "phot_g_mean_mag"])

# Calculations
df["M_G"] = df["phot_g_mean_mag"] + 5 - 5 * (np.log10(1000/df["parallax"]))

bp_rp = df["bp_rp"]
df["Teff"] = 8540 - 6220*bp_rp + 1630*(bp_rp**2) - 160*(bp_rp**3)
df["BC_G"] = -0.3 + 0.3 * (df["bp_rp"] - 0.0)  # adjust slope as needed

M_bol_sun = 4.74
df["M_bol"] = df["M_G"] + df["BC_G"]

df["L"] = 10**(0.4 * (M_bol_sun - df["M_bol"]))

T_sun = 5772  # K
df["R"] = np.sqrt(df["L"] / (df["Teff"]/T_sun)**4)

df["M"] = df["L"]**(1/3.5)

G_cgs = 6.6743e-8  # cm^3 g^-1 s^-2
M_sun_cgs = 1.9885e33  # g
R_sun_cgs = 6.957e10  # cm

df["g"] = G_cgs * df["M"]*M_sun_cgs / ( (df["R"]*R_sun_cgs)**2 )
df["log_g"] = np.log10(df["g"])

before = len(df)

df2 = df[df["parallax_over_error"] > 5]

after = len(df2)

print("Before:", before)
print("After:", after)
print("Percent removed:", round(100*(before-after)/before,1))

plt.figure(figsize=(8,6))
plt.hist((df["bp_rp"]), bins=50, color='green', alpha=0.7)
plt.xlabel("BP-RP Color Index")
plt.ylabel("Number of Stars")
plt.show()

# HR Diagram
plt.figure(figsize=(8,6))
plt.scatter(df["bp_rp"], df["M_G"], s=0.1, alpha=0.7, color="blue")
plt.gca().invert_yaxis()  # Bright stars at top
plt.xlabel("BP - RP (Color Index)")
plt.ylabel("M_G (Absolute G Magnitude)")
plt.title("Hertzsprung–Russell Diagram (from CSV)")
plt.grid(alpha=0.3)
plt.show()

# Kiel Diagram
plt.figure(figsize=(8,6))
plt.scatter(np.log10(df["Teff"]), df["log_g"], s=0.1, alpha=0.7, color="orange")
plt.gca().invert_yaxis()
plt.xlabel("log10(Teff) [K]")
plt.ylabel("log10 g [cm/s²]")
plt.title("Log Teff vs Log g Diagram (Kiel Diagram)")
plt.grid(alpha=0.3)
plt.show()

plt.figure(figsize=(8,6))
plt.scatter(df["bp_rp"], df["Teff"], s=0.1, alpha=0.7)
plt.xlabel("BP-RP Color Index")
plt.ylabel(r"$T_{\rm eff}$ [K]")
plt.title(r"$T_{\rm eff}$ vs BP-RP Color Index")
plt.gca().invert_yaxis()
plt.grid(alpha=0.3)
plt.show()

plt.figure(figsize=(8,6))
plt.scatter((df["Teff"]), df["log_g"], s=0.1, alpha=0.7, color="red")
plt.xlabel(r"$T_{\rm eff}$ [K]")
plt.ylabel("Log g [cm/s²]")
plt.title(r"Log g vs $T_{\rm eff}$")
plt.xlim(1000, 10_000)
plt.ylim(0, 5)
plt.gca().invert_yaxis()
plt.gca().invert_xaxis()
plt.grid(alpha=0.3)
plt.show()
#histogram of parrallax

print("BP-RP range:", df["bp_rp"].min(), "-", df["bp_rp"].max())
print("M_G range:", df["M_G"].min(), "-", df["M_G"].max())
print("Teff range:", df["Teff"].min(), "-", df["Teff"].max())


