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Obtaining spectra 
approximately every 
20 minutes

5000 robotically 
controlled fibres



Dark Energy Spectroscopic Instrument 

DESI Data Release 1

Å18.7 million objects:

Å4 million stars

Å13.1 million galaxies

Å1.6 million quasars



What are peculiar velocities?

ὺ ὌὈ ὺ ὺ ὺ



(Riess et al., 2019)

(Douspiset al., 2018)

(Whitford et al., 2023)

1. Tests of GR

Why measure PVs?



2. Local Structure

Why measure PVs?



3. Reconstructions

Why measure PVs?



DESI PV Survey

Fundamental Plane Tully FisherCredit: Ken Crawford

ÅVelocity Dispersion 
ÅSurface Brightness
ÅAngular Diameter

ÅRotational velocity
ÅApparent magnitude



Outcomes and DR1 papers
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Mock Catalogues

Structure formation rate (Ὢ„) constraints

Cross-correlations 

with Supernovae

(Ross et al., in prep) (Douglass et al., in prep)

(Bautista et al., in prep)(Carr et.al., in prep)

(Nguyen et al., in prep)

(Lai et al., in prep)(Qin et al., in prep)

(Turner et al., in prep)



DR1 Fundamental Plane Sample

ÅBest measurement for galaxy

ÅQuality Control

ÅSigma Clipping (Calibration only)

ÅIsolation of Early Type Galaxies 



Velocity Dispersions

Fit Velocity Dispersions

ÅPenalisedPixel Fitting

ÅIndo-U.S. CoudéFeed Spectral 
Library



ÅDifferent 
observing 
conditions

(for offsets between 
survey calibrations)

ÅRepeat 
observations 

(for error accuracy)



Velocity dispersion validation

Compare 
to SDSS

Å Good 
agreement
(0.05̀ offset)



Q corr Alpha Corr

Aperture correction parameterEvolution correction parameter

Corrects for fixed  

spectral fibre size

Corrects for evolution of 

intrinsic galaxy brightness

Systematics



DR1 Fundamental Plane Sample

~26% distance 
uncertainty



DR1 Fundamental Plane Sample
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Existing Measurements



DESI Measurements


