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• Soliton Mass 𝑀 = 20~50
• Colliding velocity 𝑣 = 1, 2
• Time duration 𝑇 = 10
• # of snapshots 𝑁𝑡 = 1000
• Box size 𝐿 = 6
• Resolution : 𝐿/Δ𝑥 = 256
• Self-Interaction 𝜅 = 0~0.04
• Absorption BC is applied

• FDM particle mass 𝑚𝜙 = 10−22eV

• 𝑀𝑐 = 2.23 × 106𝑀⊙

• 𝑣𝑐 = 0.5km/s
• 𝑡𝑐 = 75.1Gyr
• 𝑙𝑐 = 38.4kpc

Distance=3





• Absorption BC… How much ULDM escaped from the box?

• Higher soliton mass, higher self-interaction strength, high encounter speed → 
Lower energy loss

• Fits well with fitting function ~𝐴 1 +
𝑡

𝑡relax

−1

… Estimate precisely later!



• Virialization condition of ULDM soliton with self-interaction: 3𝑈 + 2𝐾 +𝑊 = 0

𝑀 = 20, 𝜅 = 0

𝑀 = 20, 𝜅 = 0.04

𝑀 = 30, 𝜅 = 0 𝑀 = 40, 𝜅 = 0 𝑀 = 50, 𝜅 = 0

𝑀 = 30, 𝜅 = 0.04 𝑀 = 40, 𝜅 = 0.04 𝑀 = 50, 𝜅 = 0.04

• Fourier Transform → Maybe obtain the oscillation?
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