arXiv 2502.14964

an analytlc approach T s 018

Advisor; | v‘ﬂ@Daneng Yang, = NanLi, { ’%jﬁ@ Guoliang Li
August 26, 2025, SiChuan =




Why an Analytic Model for SIDM Lensing?
e0

1. Why an Analytic
Model for SIDM
Lensing?

A Universal Analytic Model for Gravitational Lensing by SIDM Halos (arXiv: 2502.14964)

an /£ nalytlc Model
ng?

Discussion and
Application

«O>» «F>» «Z>» «Z)»
Siyuan Hou

= £ DA
Purple Mountain Observatory

2/20



SIDM halos: gravothermal evolution
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n Analytic Model for SIDM Lensing?

Generality—the gravothermal phase

Eree ath Scale height Further background:
ree pa :

.
A=1/(no B, LE/ H = /v?/4nG
/(no) m 125 |
6 __10.0 7= 0-5
&7 Lensing-favored __ N \Q“’“ < >
\ —— NFW O 75 1.0
: ~~~~~~~~ Inner Density b ' '
a 6 === Core size E 5.0
Q i :
R 108 25 08
100 o
10* & ~<
102E r;;~~~\ M=5.11e+06 Mo
10°
1072

Ocfr [g/cm?]

107 108  10° 10° 10  10%2
Halo Mass My

n Hou Purple Mountain Ot



Why an Analytic Model for SIDM Lensing?
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Efficiency—parametric SIDM model

Semi-analytic techniques}"[ Parametric modeling J‘)(SIDM Density Profila
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Robustness
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A parametric model for SIDM Lensing
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Robustness

Accruacy of the model
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Robustness
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Isolated Halo—Critical Curves and Caustics
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Robustness
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Isolated Halo—Lens equation and Einstein radius
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Robustness
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Host halo + Subhalo—Critical Curves and Caustics vs. 7T at fixed separation
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Core collapsed halos in the self-similar regime
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Discussion and Application

Impact of baryons

B Figure 13. The distributioq of gravothermal phases
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ssion and Application

Application in 2-component SIDM
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Fast Lensing of Galaxy-Scale Substructure in SIDM
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Why we need time normalization?

Heat conduction breaks time reversal invariance

Arrow of time dependent on SIDM (the collision term)
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Why we choose fluid simulation?
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