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1.Introduction
Little Red Dots
- z~3-9

- z=4-7 : number density >1e-5 Mpc^3 / few % of galaxies
- Numbers of LRDs confirmed at z.8
- Z_photo>10 
- Steep decline at z<4 : 1e-6Mpc^3 @z=2, 1e-10Mpc^3@z=0.3 

- Characterization
- Compact rest-optical morphology
- Broad Emission Lines
- V-shape UV-opt continuum
- Non-AGN-like features

- Faint in X-ray
- Faint M-FIR dust emission
- Faint radio emission

- Strong Balmer break that cannot reproduced with stellar 
continuum => Dense neutral gas

2.Observations
- Target : PAN-BH*-1
- JWST PANORAMIC survey (0.3deg^2) 
- Selected using “black hole star” template, instead of V-shaped 

selection
- VLT/X-Shooter 8.9hr obs => zspec=1.731

3. Properties of PAN-BH*-1
- SED shape

- Similar to “The Cliff”
- Extreme Balmer break  of 7:1  : stronger than typical
- Blue UV slope : β~-0.1
- 4204K single blackbody

- Hα : blueshifted absorption feature
- Model fitting : 2 gaussian emission + absorption 

(EW=-148A)
- Hβ : marginal detection + absorption
- No [OIII] observation : due to atmospheric window.
- High Balmer decrement (Ha/Hb>9.4)
- Morphology : slightly resolved, reff=1kpc
4. Absorber Kinematics
- Central velocity=-94km/s, blue edge=-520km/s, red edge=267km/s
- Unstable gas flow scenario (a, b in Fig 5)

- Required turbulent velocity dispersion ~120km/s
- Dynamically unstable (free fall time ~3yr), and may 

show variability at same time scale
- Disk wind hypothesis (c in Fig 5)

- Stable
- Align with BAL-AGN disk wind model
- Photosphere of disk is the source of continuum
- Thick disk may show single-peak emission-line
- Balmer lines are broaden by electron scattering

5. Implication for the Galaxy and BH Mass
- SFR(Ha)=2~3Msun/yr
- SFR(UV)=0.18 Msun/yr => some dust 

extinction?
- Mdyn=1e10Msun => M*=1e8.3Msun, assuming 

Mdyn/M*~40
- BH mass

- Assuming Lbol/Ledd=1, Mbh=1e6Msun
- Photosphere density => surface gravity 

=> Mbh=1e5Msun
- Mbh/M*=1e-4~1e-2
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