Dark Energy Spectroscopic
Instrument (DESI)

P.I.: Luiz Nicolaci & Flavia Sobreira
Members: Felipe Andrade-Oliveira, Hugo Camacho,
Anderson Souza & Pedro Rangel
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De que ¢ feito o Universo?

" ACCELERATING =" —==%
UNIVERSE 7S

Breakthrough of the Year

dark energy
68.3%
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Objetivos

Construir o maior mapa do Universo ja feito*!

e Mapeamento de 1400 deg2 (~ Yz do

céu)
e Espectro de 35 milhdes de objetos S
ao fim de 5 anos de operacao e North
e FoV 8deg2 e e e "

e 360nm -980nm

Qso
SV
selection
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Objetivos

e 4 milhoes de Luminous
Red Galaxies (LRGs) aa :

e 23 milhoes de Emission
Line Galaxies (ELGS)

e 1.4 milhoes de quasares
(QSO)

e 0.6 milhoes de quasares
em z>2.2 para Florestas
Lyman-alpha

DESI
targets |

Target Density /deg”/(0.1Az)

QSO

05 1.0 15 20 25 30 35
Redshift z
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Comparacao

CfA: 18.000
2dF: 221.414
SDSS (2009): 929.000

DESI (2031): 35.000.000

:
=7\
E N

Expansion Rate

Current Data

DESI predictions
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Telescopio Mayall

Telescépio de 4m no Kitt Peak (Arizona - EUA)
Kitt Peak é administrado pelo NOAO para o NSF
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Focal Plane
Assembly w/
5000 fiber
positioners

New 6-lens wide-
field Corrector on
Hexapod

49 meter,
5000 fiber run

Fiber View
Camera

Ten thermally-
controlled 3-channel
Spectrographs
360-980 nm

A6



Operacao

Dome Flat Screen
Screen used to project calibration light

e Aponta-se para uma area do Survey
e Robds alinham fibras 6ticas ultra finas com os

seus aIVOS Calibration Lamps
e (Cada fibra tem dezenas de metros de reiden) S
comprimento
e Aluz é levada a uma sala isolada com
espectrégrafos

e O sinal é pré analisado em tempo real (QA) | Spectrographs

10 Identical fiber fed spectrographs
In large Coudé room
Measure spectra of up to 5,000 objects
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Status atual

e Processo de comissionamento
o Setembro 2019- Janeiro 2020
o Comissionamento bem-sucedido
o First Light!

e SV se aproximando!
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Status atual

e Imaging Survey
e http:/legacysurvey.org/ (dr8)
® BASS + DECaLS + MzLS

Contrast: 1

Brightness: 1

Jump to object: | NGC 5614

Custom catalog upload (FITS table; RA Dec,[name]):
Browse... ~ No file selected. Upload

- O Legacy Surveys DR images
Legacy Surveys DR8 models
Legacy Surveys DRS residuals

+ O Legacy Surveys DRE-north Images

+ O Legacy Surveys DR8-south images

Legacy Surveys DR6+DR? images
+ ©) DECaLs DRY Images
+ © MzLs+BASS DRS images
DECaLS DRS Images

+ O DECaPs images

+ O unwise wiwz NEO4
UNWISE Catalog Model

- More surveys
SDSS images
DES DRI
HSC DR2 Images
VLASS Images
GALEX
WISE 12-micron dust map
SFD dust map

Halpha map

") Legacy Surveys Bricks

Legacy Surveys DR8 CCDs

DECaLS DR7 CCDs
SDSS CCDs

UNWISE tiles

Legacy Surveys DR8-south Exposures
+ ) DECaLS DR7 Exposures

+ ) Legacy Surveys DRS Catalog

+ () DECaLs DRY catalog

Gala DR2 catalog

+ Other catalogs
+ Spectroscopy

+ (] DESI Targets (DRS)

DESI Footprint
DESI Fibers
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http://legacysurvey.org/

O Plano Focal

® Evolucao dos Sloan Plates

® 5000 robds posicionam as
fibras opticas para objetos B
selecionados

e (Cadarob6 tem o tamanho
aproximado de um lapis e é :
constituido de 22 partes R o

® DESI possui 600.000 pecgas
montadas no plano focal

® Sistema é capaz de medir até

5000 espectro a cada 3
minutos
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A Danca dos Robos !

: : '—oo:o.. :«m L8 6 points along y = x
P “
© 7 elipefien - wwrgve

o A -
5000 robds posicionam as e

. . . NI T
fibras opticas para objetos : -.-___,,‘;.‘., o=

selecionados L ——————

e (Cada rob6 tem o tamanho
aproximado de um lapis e é
constituido de 22 partes

® DESI possui 600.000 pecas
montadas no plano focal

® Sistema é capaz de medir até
5000 espectro a cada 3
minutos
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E s6 o comeco...

Timeline

Survey DESI
Commissioning ‘ Validation Survey
2018 2019 2020 2021 2022
” A * A A A A A
Imaging DR8 DR9
. SV target Survey
Target selection supersets targets
Data assembly (DA) ’ DA SV ‘ ’ DA 0.5 ‘ ‘ DA1 ‘ DR1
. Year 1 Key Projects Year 2 Key Projects Goal for Year 1
Key Projects defined defined cosmology papers
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Contribuicoes - LIneA

FIBERS - ARM b

305 +

LineA
e Quicklook Framework (QLF)
e Ferramenta de visualizacao e controle de

qualidade em tempo real
e Entregue noinicio de 2019
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Contribuicoes - LIneA

BAO no Espago Harmonico
Vinculos usando Angular Power Spectrum
Apoio em Simulacoes
Cosmologia de Neutrinos
Testes em altos redshifts
Medidas de efeitos de Neutrinos sobre:
o Florestas Lyman-a
o CMB Lensing
o RSD em modelos de HOD
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Working Groups

® Galaxy/Quasar Clustering - Hee-Jong Seo,
Florian Beutler

® Lyman-alpha - Andreu Font-Ribera, Alma

Gonzales

® Bright Galaxy Survey - Changhoon Hahn,

Pauline Zarrouk

® (Clustering, Clusters and Cross-Correlations (C3)

- Alexie Leauthaud, Simone Ferraro

® Cosmological Simulations - Albert Chuang,
Shaun Cole
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Target Selection - Anand Raichoor,
Christophe Yeche

Galaxy/Quasar Physics - Rita Tojeiro, Jeremy
Tinker

Time Domain - Segev BenZvi, Antonella

Palmese

Milky Way - Carlos Allende-Prieto, Andrew
Cooper

Image Validation - Enrique Gaztanaga, Marc
Manera




Questoes?

“For the past 13 years, we've had a simple model of how dark energy works. But the truth is, we
only have a little bit of data, and we’re just beginning to explore the times when dark energy
turned on. If there are surprises lurking out there, we expect to find them”

David Schlegel

Obrigado !
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Status atual

e Galaxy & Quasar Clustering (Seo, Percival)

® Additional snapshots will be also taken with cameras of the Bok and Mayall telescopes in
Arizona.

°

°

® desifocal plane dhas more than 600.000 parts, each robot has 20 parts

°

® achar fotos

°

® new instruments in older telescopes

°

a
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