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Population of piecewise linear loops
from simulations:

Each loop, each segment: find
all causally-connected segments

For each source segment,
calculate the linearized metric
perturbation at the observer
(closed-form expression!)

Sum across all sources

Repeat for all segments, apply
changes, restart

Adaptive refinement to catch
rapidly-changing regions
Highly parallelizable

time
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Averaged loop power spectrum
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(N.B.: We extrapolate for real loops’ initial spectra—greater initial
segmentation!)



Rate of GW emission is higher for younger loops
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GWB, Gu=10""°

—— Numerical backreaction

—— BOS method
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Cusps don’t develop due to backreaction
Sample loop, 10% evaporated:

Kibble-Turok loop:

105005115225

Sample loop, 70% evaporated:

105005115225
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Most loops
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Summary:
Initial wiggles are smoothed out; large-scale shape remains
P, initially enhanced in higher modes; quickly dissipates
Anything “cusp-like” is very weak

Backreaction generally leads to (tiny!) intersections
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How does backreaction affect. ..
... measurements of the GWB?
... loop clustering in galaxies?

... loop collapse to black holes?



Bonus slides
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(Difference is between “new” numerical backreaction method and “old
BOS method, as shown in slide 5)



Mode comparisons, Gu=10""°
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(Recall: sum O(n) comparable quantities for each mode n to get the total
GWB)



10% evaporation

20% evaporation
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“Kicks” from self-intersections are generally small
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