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#f check f tanh robustness. py
# B : f7(tanh) DEREMFEE (HMHESRAMRARDOPRELELZRAND)
import numpy as np
import pandas as pd
from scipy. interpolate import interpld
import matplotlib.pyplot as plt
import os, glob

#_Eﬂu-‘-l

8% A&

WORK DIR = r"D:¥RF a1 X ¥ h¥T Y b OE—HREFTHMRYINE TOEP¥/ 1V V"
CSV PATH = os.path. join(WORK DIR, ”sparc results.csv”)

DAT DIR = WORK DIR

UPSILON B DEFAULT = 0.7

t —— CSV FHAHRAH
df = pd. read csv(CSV_PATH)
print("hS5L—%:", df.columns. tolist())
COL GALAXY = ’galaxy

COL RS TANH = "r ¢’

COL VFLAT = ’vflat’

COL UPSILON D = "upsilon d

COL_UPSILON_B = "upsilon_b’

if COL UPSILON B not in df.columns:
df[COL_UPSILON B] = UPSILON B DEFAULT
t—— BERADI—Tu0E

results = []

for , row in df, iterrows():
gal name = row[COL GALAXY]
rs_tanh = row[COL RS TANH]
vflat = row[COL VFLAT]
upsilon d = row[COL UPSILON D]



upsilon b = (row[COL UPSILON B]

if not pd.isna(row[COL UPSILON B])

else UPSILON B DEFAULT)

#.dat 77 A IERY

dat candidates = glob.glob(

os.path. join(DAT DIR, f’ {gal name}*.dat’))

if not dat candidates:

dat candidates = glob. glob(

os.path. join(DAT DIR, f’ {gal name.upper()}*.dat’))
if not dat candidates:

results. append({’ galaxy’ : gal name,

"status’ : ’dat _not found’, ...})

continue

#f SPARC .dat FE AP

# 735 L :Rad Vobs errV Vgas Vdisk Vbul SBdisk SBbul
dat = pd.read csv(dat candidates[0], comment="{’
sep=r’ ¥st+', header=None
names=["Rad’,’ Vobs’,  errV’,’ Vgas’

"Vdisk’,  Vbul’,’ SBdisk’,’ SBbul’ 1)

dat = dat[(dat[’Rad’] > 0) & (dat[’Vobs’] > 0)]
r_max = dat[’Rad’ ].max()

is extrapolated = (rs tanh > r max)

#f v bar"2 = Vgas™2 + Yd#Vdisk™2 + Yb*Vbul~2
def signed sq(v): return np.sign(v) % v¥x2

vbar sq = (signed sq(dat[’Vgas’])

+ upsilon d * signed sq(dat[’ Vdisk’])

+ upsilon b * signed sq(dat[’ Vbul’]))

mask = vbar sq >= 0

vbar valid = np.sqrt(vbar sq[mask].values)

rad valid = dat[’Rad’ ].values[mask]

#f r s tanh TO v bar Z#EFHERE

interp_fn = interpld(rad valid, vbar valid
kind=" linear’, bounds error=False

fill value=(vbar valid[0], vbar valid[-1]))
vbar at rs = float(interp fn(rs tanh))

f tanh = (vbar at rs / vflat)*x2 if vflat > 0 else np.nan
results. append({’ galaxy’ : gal name,

"rs tanh’: rs tanh, ’vflat’: vflat,

“r_max’: r_max,

"extrapolated’ : is extrapolated,

"vbar at rs’: vbar at rs

"f tanh’: f tanh,

"status’: "ok’ })

t— &&t
res = pd.DataFrame(results)

res.to csv(os.path. join(WORK DIR, ”f tanh robustness.csv”), index=False)

ok = res[res[’status’] == "ok’ ]



intp = ok[“ok[’ extrapolated’ 1] # POiESR:A

extp = ok[ok[ extrapolated’ 1] # 4+$&E$EA]

for label, sub in [ 24K, 0k), C WIEDH , intp), ( HHEDH’, extp)]:
f = sub[’ f tanh’].dropna()

print(f [{label}] N={len(f)}")

print(f’ fAofE={f.median():.4f} sqrt={np.sqrt(f.median()):.4f}")
print(f" 16-84%ile: {f.quantile(0.16):.3f} - {f.quantile(0.84):.3f}")

t— E:eXMNTSL + BHE
fig, axes = plt.subplots(1, 2, figsize=(12, 5))

P& EXARNT S LLLE

ax = axes[0]

bins = np. linspace(0, 2, 41)

ax.hist(ok[’ f tanh’].dropna(), bins=bins,

alpha=0.5, color="gray’, label=" £’ )

ax.hist(intp[’ f tanh’].dropna(), bins=bins,

alpha=0.7, color="steelblue’, label=" HiEDH )
ax.axvline(ok[’ f tanh’].median(), color="gray’, ls="--")
ax.axvline(intp[’ f tanh’].median(), color="steelblue’, Lls="--")
ax.axvline(0.809, color="red, ls=":", label="phi/2=0.809")
ax.set xlabel(’ f"(tanh) = v bar"2(r s) / v flat™2")

ax. legend(); ax.set title(’ f~(tanh) ©%’)

#t & : f (tanh) vs v flat BHAE

ax = axes[1]

ax.scatter(ok[’ vflat’], ok[’f tanh’],

c="gray’, alpha=0.4, s=20, label="4}$&E$R5]")
ax.scatter(intp[’vflat’], intp[’ f tanh’],

c="steelblue’, alpha=0.7, s=25, label=" [N$&EER )
ax.axhline(0.809, color="red, ls=":", label="phi/2=0.809")
ax.set xlabel(’v flat (km/s)’)

ax.set ylabel(’ f~(tanh)’)

ax. legend(); ax.set title(’ f"(tanh) vs v flat’)

plt. tight layout()

plt.savefig(os.path. join(WORK DIR, ”f tanh robustness.png”), dpi=150)
plt. show()
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