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DESI fibers

focal plane

patrol radius
of 1 fiber

tiles are overlapping:
7 passes for full survey (Y5)
~1 pass for most of Y1

1 fiber = 1 spectrum

5000 fibers
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Fiber collisions: 2 galaxies fall within the patrol radius of the same fiber

observed galaxies
missed galaxies
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Fiber collisions: 2 galaxies fall within the patrol radius of the same fiber

_ missing galaxy pairs
observed galaxies at small transverse separation r|
missed galaxies
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Fiber collisions bias two-point statistics
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ldea: modify 2-pt estimators by removing all galaxy pairs at small transverse
separation
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Removing pairs at r; < 2.5 Mpc/h removes fiber collisions effect

r,-cut P(k) estimator:
(see also Bianchi & Verde 2020)

ArL —cut ArL<A

()—Pe (k)—

mesh-based
standard estimator

"

direct
pair counts

residuals between fiber assigned
and complete mocks:
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http://arxiv.org/abs/1912.08803

r| -cut must be accounted for in the model
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T -cut correlation function
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r, -cut power spectrum
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r| -cut removes bias on cosmological parameters due to fiber collisions

correlation function power spectrum
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http://arxiv.org/abs/2106.07641

Potential issue: | -cut power spectrum window matrix overweights theory at

high k

By
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We can transform the window to force it to converge to zero at high k

method by Pat McDonald (in prep)

* change of basis with a transformation optimized to
remove high-k tails from the window matrix

x? = (d —Wt)T'C(d — Wt)

= (d —W't)y'C'(d —W't)

d = Md

C'=MC

* loss L(M) = Lyy(M) + Lc(M) + Ly (M)
— penalizes far-off-diagonal terms in W and C
— normalizes M
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Conclusion

* Cutting out small-r; pairs in 2-point measurements and model
» removes the effect of fiber collisions
» unbiased constraints on cosmological parameters

* We can transform the r; -cut window to remove high-k tails without changing the likelihood, and
thus avoid integrating theory up to high k

* Default method for DESI Y1 standard analyses
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Legendre multipoles

P(k, 1)

(s, 1)
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r| -cut correlation function
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r, -cut power spectrum
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r| -cut correlation function is well modelled by multiplying the theory with an
appropriate window matrix

Complete mocks vs. best fit theory model Complete mocks with 7,-cut vs. 7,,-cut theory model
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r| -cut power spectrum model fits well to r, -cut data (mostly stochastic

parameters are changed)
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r| -cut correlation function constraints
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T -cut power spectrum constraints
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fiber assigned with rp cut
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r, -cut power spectrum constraints (all parameters)
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Apodization: using a smoother | -cut

Power spectrum window
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