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Why Lyα is Important



Lyman Alpha Blobs



Polarization of LAB



Polarization of LAB

You et al 2017 Kim et al in prep



Spectra of Lyman Alpha Blobs



Grid-Based Radiative Transfer

𝝉𝟏 = 𝒅𝟏𝒏𝟏𝝈𝟏

𝜏 = 𝜏1 + 𝜏2 + 𝜏3 + 𝜏4 + 𝜏5

𝝉𝟐 = 𝒅𝟐𝒏𝟐𝝈𝟐

𝝉𝟑 = 𝒅𝟑𝒏𝟑𝝈𝟑 𝝉𝟒 = 𝒅𝟒𝒏𝟒𝝈𝟒

𝝉𝟓 = 𝒅𝟓𝒏𝟓𝝈𝟓



Lyman Alpha Radiative Transfer

H

𝝀, ෡𝒌, 𝑰, 𝑸, 𝑼

𝒗 = 𝒗𝒕𝒉𝒆𝒓𝒎𝒂𝒍 + 𝒗𝒌𝒊𝒏𝒆𝒎𝒂𝒕𝒊𝒄𝒔Incident Photon
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Lyman Alpha Radiative Transfer
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cos𝜑 = ෠𝑘 ∙ ෠𝑘′
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Code Check – Dijkstra & Leob 2008
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LABd05

1. Galaxies and AGN in this region show spatial offset from the Lya peak.

(Dey et al 2005, Yang et al 2014)

2. CO and dust are concentrated on Galaxy 36.

3. Galaxy 36 is obscured AGN.

𝒛~𝟐. 𝟕
𝑳𝑳𝒚𝜶~𝟏𝟎

𝟒𝟒𝒆𝒓𝒈 𝒔−𝟏
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2D-Spectrum of LABd05

𝜎𝑖𝑛𝑠𝑡𝑟 = 295 𝑘𝑚/𝑠

1. The profiles of Lya and CO is symmetric.

2. The peaks of Lya and UV show offset. 



2D-Spectrum of LABd05

1. The peaks of Lya and He II show small offset.

2. The profile of Lya show red asymmetry.



Polarimetric Modeling



Polarimetric Modeling

Neutral Region

Fully-ionized

AGN

𝜌 𝑟 = 𝜌0𝑒
−
2𝑟
𝑅0

𝑗 𝑟 ∝ 𝜌 𝑟 2

Covering Factor =
1

4

𝑣 𝑟 = 𝑣0𝑟
𝑣0 = 100 km/s

Grid : (300,300,300)

𝑁𝐻𝐼 = 1020cm−2



Comparison with Observation and Simulation

Model 1

Model 2



Comparison with Observation and Simulation
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Summary & Future Work

1. Lyα is good tool to investigate the early universe.

2. We expect that LABs are extended through the scattering by atomic hydrogen

3. Our Lyα RT code provides (I,Q,U)[x,y,λ] datacube.

4. LABd05 shows the offset between the obscured AGN and the peak of Lyα

5. We consider more accurate and various models to analyze LABd05.

6. We will adopt the photoionization model to our simulation.


