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Escape probabilities - measured vs predictions
Trand k Leih 2

Ring legend: Outer - measured (Manwadkar, BK, Trani and Leigh 2021),
Middle - BK2020 (flux-based), Inner - Valtonen-Karttunen 2006  , oc m:"

Mass set 15,15,15 Mass set 12.5,15,17.5 Mass set 12,15,18 Mass set 10,10,20
Mass set 10,15,20 Mass set 10,20,20 Mass set 8,21,21 Mass set 5,15,25
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Table 2. The escape probabilities Py and total number of realizations Ny by escaper mass in different three-body systems. The total number of simulations in
each set is 10°. The cut-offs are as follows: [1] The entire set, [2] Removing prompt ejections (7p > 30yrs), [3] ergodic subset (7gap > 10yrs and 7p > 80yrs).
The ergodic subset (Cut 3) corresponds to the interactions where the final escape happens from the ergodic regime. For discussion on this cut, refer to Section 5.
The probabilities of the ergodic subset are being compared to theoretical formalisms: Kol (2020): K20, Ginat & Perets (2020) : GP20, Stone & Leigh (2019):

SL19, and Valtonen & Karttunen (2006): VKO06. For the equal mass case, the initial binary pair masses are denoted by (1) and (2). r

Masses(My)  Ejection Mass(My) P [1] N; [2] Ps 2] Ny [3] ol K20 GP20 SL19  VKO06
15 (0) 0.199 199045  0.329 45208 0.328 0.333 0333 0333 0333

15,1515 13(1) 0.400 203155 0.336 46655 0.339 0.333 0333 0333 0333
15 (2) 0.401 203159 0.335 45771 0.333 0333 0.333 0.333 0.333

1235 0.433 433047  0.560 89428 0.572 0.562 0.504 0.639 0.492

125,115,175 15 0.302 201393  0.261 42525 0272 0.279 0.297  0.247  0.305
17.5 0.265 138310  0.179 24429 0.156 0.159 0.199 0.114  0.203

12 0.503 503471  0.608 98807 0.618 0.610 0.542 - 0.525

12,15,18 15 0.283 198769  0.240 40136 0251 0.257 0.281 - 0.293
18 0.214 126009  0.152 20881 0131 0.133 0.177 - 0.182

10 0.530 524093  0.554 67278 04736 0.4805 0.4604 - 0.463

10,10,20 10 0.418 37013 0.392 69555 0.4896 0.4805 0.4604 - 0.463
20 0.052 50791 0.054 9233 0.0368 0.0390 0.0792 - 0.074

10 0.727 726841 0.734 113627  0.784 0.784 0.697 0.872  0.649

10,15,20 1 0.193 182416  0.184 22988 0.159 0.159 0.202 0.103  0.236
20 0.080 80496 0.081 8306 0.057 0.057 0.101  0.025 0.115

10 0.842 803550  0.838 108978  0.875 0.880 0.796 - 0.726

10,20,20 20 0.079 78019 0.081 8055 0.065 0.060 0.102 - 0.137
20 0.079 77933 0.081 7577 0.060 0.060 0.102 - 0.137

8 0.922 862162  0.920 86959 0.943 0.956 0.904 - 0.8158

8,21,21 21 0.039 37432 0.040 2813 0.031 0.022 0.048 - 0.0921
21 0.039 37675 0.040 2448 0.026 0.022 0.048 - 0.0921
5 09712 826963 0.9664 41960 0.9712 09872 0.9667 - 0.8796

5:.1925 15 0.0248 24724  0.0289 1108 0.0256 0.0108 0.0245 - 0.0895
25 0.0040 4036 0.0047 137 0.0032 0.0020 0.0088 - 0.0309
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1A] Measure Chaotic Absorptivity

> 49

Perform binary-single scatterings with
non-zero relative velocity and
different binary energies/angular momentum

Determine if the scattering resulted in chaotic
capture or not to compute absorptivity as a
function of binary energy and binary angular

momentum (see below plot)

0.160

0.077

0.009

1 0.004
20 40 60 80

1B] Predict the Outcome Distribution

Multiply the absorptivity distribution (measured

in left column) by the

flux factor (see Equation 5) to get the predicted

outcome distribution of chaotic three-body

interactions in binary energy and binary angular

momentum space.

140 ¢ 140 §
120 120
100 Compare |,
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2] Measure the Outcome Distribution

Run large ensemble of three-body simulations
and stop simulation when the interaction
ends.

Filter for interactions that have an chaotic
escape (see Section 4.2.2)

Compute the outcome distribution in binary
energy and angular momentum space
for these chaotic escapes.

80

60

40
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Flip rates averaged over the microcanonical ensemble vs. statistical prediction
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