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Fuzzy Dark Matter (FDM)

+ Ultra-light boson: 107 eV <m < 1072 eV

h2k?
# Scale-dependent sound speed: ¢ = P
m=a

| » QFDMh2 1/4 . 1/2 y
+ Jeans scale: k, = 66.5a Mpc
0.12 1022 eV

Marsh (1510.07633)
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N-Body
(AX-Gadget,
. Modified AREPOQO, etc.)
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N-Body
(AX-Gadget,
Modified AREPOQO, etc.)
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Why Modified LLPT

1. Non-linear CMB lensing from LSS
2. Low computational cost

3. Large simulation volume

Image: ESA



Peak-Patch Method

1) Generate
| Initial Conditions

y [Mpc| §

Stein et al. (1810.07727)



Peak-Patch Method

2) Peak Finding
& Ellipsoidal Collapse

Stein et al. (1810.07727)



Peak-Patch Method

3) Exclusion

Stein et al. (1810.07727)



Peak-Patch Method

4)  Displacements

Stein et al. (1810.07727)



Peak-Patch Method Modifications

1)

500

y [Mpc]

Generate

_Initial Conditions & Ellipsoidal Collapse

Peak Finding 3) Exclusion

4) Displacements
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FDM-Modified Steps
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A. Inmmual Conditions
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Lensing Constraints
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L.ensing Constraints
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C. LPT Displacements
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kSZ Contribution
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Future Outlook

+ Part B. of the modifications: Ellipsoidal Collapse
+ Further constraints from CMB lensing

+ Comparison with N-Body/Hydro simulations

1) Generate 2) Peak Finding 3) Exclusion 4) Displacements
| Initial Conditions

& Ellipsoidal Collapse
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Baryon-Dominated Suppression
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Dynamical Effects (QP)

P(k)i / P(K)cpm — 1 [%]
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Dynamical Effects (QP)
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