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PRIME: a wide-field NIR eye for kilonovae

PRime-focus Infrared Microlensing Experiment

1.8m telescope, SAAO Sutherland (South
Africa)

Wide-field NIR imager: FoV = 1.56 deg2 (4
H4RG detectors)

Bands Z, Y, J, H (0.9 to 1.6µm), observed in
simultaneous pairs

Survey speed in the NIR ⇒ ideal for tiling large
GW localization regions where red kilonovae
shine

5σ limiting magnitudes (AB), Chase et al. 2021:

Band λ (µm) mlim (100 s)

Z 0.90 20.5

Y 1.02 20.0

J 1.24 19.6

H 1.63 18.4

H is

the reddest band but ∼2 mag the shallowest
(high NIR sky background).
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The scientific questions

We trigger ToO observations on GW skymaps and ask how to best find and characterize a
kilonova:

1 Which filters maximize detection in a wide GW-triggered survey?

2 Which cadence? (daily vs. 2-day, early vs. late start)

3 How many filters / which pairs? (companion+H)

4 Can NIR colors (Z−H, J−H) separate kilonovae from supernova contaminants?

5 Automated galaxy-targeting of the localization volume (GLADE catalogue) for the
follow-up.

Approach

Inject LANL kilonova models at distances drawn from the O5 skymaps, apply PRIME
per-filter depths, measure detection & color efficiency.
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Ingredient 1: O5 gravitational-wave skymaps

34 simulated O5 BNS
skymaps

Injection distances sampled
from the 90% credible
region

Median distance ≈ 158
Mpc (16 to 84%: 100 to
218 Mpc)

Sets the realistic population
PRIME must reach
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Ingredient 2: LANL/Wollaeger kilonova models

LANL radiative-transfer grid:
900 simulations × 54
viewing angles

Parameters: dynamical & wind
ejecta mass/velocity, geometry,
composition

Light curves in Z/Y/J/H
(AB), generated with cocteau

Kilonovae are red and
fast-reddening ⇒ NIR color
evolution is a unique
fingerprint
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Conclusions & the key caveat

What we find

Optimal NIR strategy: Z-anchored detection + H for color, daily cadence;
automated galaxy targeting to prioritize tiles.

Caveat: the grid is treated uniformly

Current results use kilonova models living on a regular parameter grid, but every
combination of (mdyn, vdyn,mwind, vwind, θ) is weighted equally.

This is not astrophysically realistic: some ejecta configurations are far more probable than
others. Next step: re-weight the grid with physical priors (NS mass distribution, EOS,
viewing-angle geometry).

Thank you!
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