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The OAJ and the spectro-photometric approach
of J-PLUS and J-PAS



The Observatorio Astrofisico de
Javalambre (OAJ)
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The Observatorio Astrofisico de
Javalambre (OAJ)

Pico del Buitre (Vulture's Peak),
By Arcos de las Salinas, about
60' from Teruel and 80' from
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The Observatorio Astrofisico de
Javalambre (OAJ)

La Laponia espaiiola The “Spanish Lapland”

La region de los Montes Universales, entre Teruel y Cuenca, tiene una densidad de poblacién menor que
Laponia. Un recorrido por esta zona permite ver cémo es la aislada vida de sus vecinos

Q0O

NACHO CARRETERO

El Pais, 11/03/17

En los Montes
Universales, un territorio
del tamaiio de Guipuzcoa,
la densidad de poblacion
es de 1,63 habitantes por
kmZ. En Laponia, la
region mas septentrional
de Escandinavia, hay 1,87.
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The Javalambre Observatory (OAJ)

In the “Sierra de Javalambre” @1960m
now officially a Spanish “scientific and technical facility” (20% available for open-time)

- e e

‘ Seeing (median) = 0.71"

JST (T250)

JAST (T80)
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The Telescopes
A&, )-PAS +

i

"5 ¥ Javalambre Physics of the Accelerating ) PLUS
~4="%" Universe Astrophysical Survey

M1 () =2.55m - Currently equipped
FoV (@) =3 deg=476 mmat _ “ withthe

FP “pathfinder”
Etendue = 27.5 m?deg? camera

—

L] - % s
Y "i e

- \
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T80Cam

JPCam




JFCam imeriacve

with T250

1.2 Giga pixels AN, O
_The camera (14 CCD of g
9200x9200)
J Pcam 0.22 arcsec/pixel
4.5 deg?
| NTEREETR |

f
./ Filter and Shutter Unit
/- Filter Unit
% * Shutter Unit
* Anti-cond. Sys.
' * e-Box

Actuator System

* |55

* Hexapod
= (CSS

* e-Box

e2v camera

* Cryostat
* Image acquisition system

Camera

e2v




Telescope Camera
Size FoV #CCDs | CCD format | #of pixels | Resolution Filters
LSST 84m | 9.6 sq. deg. 189 4096 x 4096 | 3.2 Gpixels 0.27/pix u,gri,zy
PanStarrs 1.8Bm | 6.7 sq. deg. 60 4600 x 4600 | 1.3 Gpixels 0.26"/pix gL,z y
JPCam 2.5m | 4.9sq. deg. 14 9231 x 9216 | 1.2 Gpixels 0.23%/pix 54NB +2BB
HyperSuprimeCam | 8.2m 1.8 sq. deg. 112 2048 x 4096 | 940 Mpixels 0.18"/pix i, 7, ¥
VIS (Euclid) 1.2m | 0.5 sq. deg. 36 4096 x 4096 | 520 Mpixels 0.17/pix R,I,LZ
DECam 4m 3 sqg. deg. 62 2048 x 4096 | 500 Mpixels 0.27"/pix g.ni,z,y
Megacam 3.6m 1 sq. deg. 32 2048 x 4096 | 340 Mpixels () ’-’i-Tﬁ oo 2
Omegacam 2.6m 1 sq. deg. 32 2048 x 4096 | 340 Mpixels -
JPAS-Path Finder | 2.5m | 0.45sq. deg. 1 10580x10560 | 110 Mpixels
T80Cam 0.8m | 2.1sq. deg. 1 10580x10560 | 110 Mpixels
SuprimeCam 8.2m | (.25 sq. deg. 10 2048 x 4096 | 80 Mpixels
* Hexapod
» 55
* e-Box
Camena e2v camera

* Cryostat
* |mage acquisition s

e2v




The spectro-photometric approach

A low resolution photo-spectrum (R~50) in every pixel of the footprint

14



The camera +
filters
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_The filter

system
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Photo-z precision as
good as 0.003(1+z)
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Footprint

Expected initial
survey speed (in
all filters):

~ 700 deg? /yr

Survey
strategy
currently under
revision!
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Data processing and storage
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_The filter
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ArXiv: 1403.5237

J-PAS: The Javalambre-Physics of the Accelerated Universe Astrophysical Survey

N. Benitez®?, R. Dupke®4, M. Moles®?, L. Sodré!, J. Cenarro®, A. Marin-Franch®, K. Taylor®, D. Crist6bal®,
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Javalambre
Physics of the Accelerating Universe

Astrophysical
Survey

J-PAS should have a significant output in very different
fields of Astrophysics:

Galaxy Evolution ! Theoretical
& AGN Cosmology,
. Fundamental

Physics, Simulations

Transient Objects Stars & Compact
Objects

Observational

Cosmology
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Javalambre
Physics of the Accelerating Universe

Astrophysical

Survey
0.05
LRGs Constraints on Hubble
= ELGs parameter
T 000
T QSOs
-0.05 X 106
"""""""""""""""" nﬂys Dﬂte NRG NELG Veff NZ}G'T NZ?-" 0.7 V:} 0.7
05 10 = 20 25 W —re3 Y3 46 339 95 07 94 58
——— All Ye 176 731 139 3.7 19.7 99
0.05
Constraints on angular
distance
% 0.00
B
J-PAS Red book,
wosl Benitez et al., astro.ph
1403.5237
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Javalambre
Physics of the Accelerating Universe

Astrophysical
Survey

Constraints on
RSD
parameter
f=dInD/dIna,
with strong
implications
for Dark
Energy
models and
alternative
theories of
Gravity ....

ol f]

J-PAS Red book,
Benitez et al., astro.ph
1403.5237

23



a(y)

035}

0.30

0.20

0.15

0.10

0.05

0.00 &
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Benitez et al., astro.ph
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Javalambre
Physics of the Accelerating Universe

Astrophysical
Survey

We expect ~650e3

1.2} ]
10E 3 clusters of masses above
- 3 3el3 Msolar up to z~1.3
> 0.8} :
S 0.6F
@ 04k ] - These should have
02k - exquisite redshift
?9 : . . : information & even
; ' ' : membership information
o 1.0F T M, M ;
E 0.8F e - + Mass estimates based
> 0.6F 3 — L upon richness and lensing
2 5l Pttt S from the r-band (X-ray
5  F 1x10M<M<3x10™ o ] would be great too!)
O 0.2F M >3x10™ >
0.0t : : . J-PAS Red book, Benitez
0.0 0.5 1.0 1.5 et al., astro.ph 1403.5237
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The m(ini-illi)-JPAS survey
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About mini-J

~1deg? at full-depth observed

with the PATHFINDER camera
on the extended growth strip

Data taken over few months
during Summer 2018



About mini-J

S

Pathfinder@|ST

SDSS-DR12 g band

One JPCam-CCD at the center

of the focal plane
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About mini-J AS

- AEGIS001 BB
° AEGIS001 NB
AEGIS002 BB
AEGIS002 NB
AEGIS003 BB
AEGIS003 NB
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AEGIS004 NB
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About mini-

4. Mini J-PAS  Services ~

filtering
Sky_Navigator search

Object name:

|

RA:
14:17:47.628
DEC:
52:41:43.74

"J-PAS

Javalambre PAU Astmphysic}]l 8 ﬁﬁey
. G . .

You must zoom in t




"J-PAS

Javalambre PAU Asnophysic:il Slivey
5 i i

About mini-

#11/ Mini J-PAS  Services ~ (

You must zoom in t
Data filtering

Sky_Navigator searc

Object name:

RA:
14:17:47.

DEC:
52:41:43.74

' Mini J-PAS  Services ~
0 v 1417 30.263 +52 40 48.53

earch | Data filtering

ky Navigator search




About mini-J

S

F, (107 ergss' em™* A7")
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Galaxy/star counts vs magnitude
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Credits: Carlos Lopez San Juan (CEFCA)
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Photometric redshifts
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Characterization of the data: Comparison with SDSS spectroscopy
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Characterization of the data: Comparison with SDSS photometry
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Characterization of the data: Comparison with HSC photometry

Sample size and completeness levels (Luis Diaz Garcia)
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JPAS as an emission line survey: Method for Ha emitters
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JPAS as an emission line survey
(Ha emitters): Method
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JPAS as an IFU of low spectral resolution

JPAS results: spatially resolved galaxies
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JPAS as an IFU of low spectral resolution
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Time-line for J-

PAS
Q4 20109: Q2 2020:
| nstall ation of Start of J-PAS
JPCam

>

Q1 2020:
Commissioning

December 2019
mini-J- AS
data release and open
meeting in Teruel



Possible future strategies
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J-PAS must be conducted under an optimized strategy that
maximises the scientific output in as many different fields
as possible
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J-PAS must be conducted under an optimized strategy that
maximises the scientific output in as many different fields
as possible

The OAJ must cover 5,000 square degrees in g band at
23.8 (@100, 3" aperture) for the Euclid collaboration
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J-PAS must be conducted under an optimized strategy that
maximises the scientific output in as many different fields
as possible

The OAJ must cover 5,000 square degrees in g band at
23.8 (@100, 3" aperture) for the Euclid collaboration

We are currently considering teaming up with WEAVE-QSO
(a muti-spectroscopic survey about starting at William
Herschel Telescope (WHT) on the Rogque de los Muchachos
site of La Palma, Canary Islands), in order to provide about
100 QSO targets/sg.degree over an area of ~1000
sg.degl/year (this would enable very competitive Ly-alpha
forest BAO science)
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However, fullfilling those requirements simultaneously is not trivial, since
despite the capabilities of the OAJ, the survey speed is finite and we
count with ~ 1,800 hours/years, ~1,000 of them photometric, the rest

clear ....
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However, fullfilling those requirements simultaneously is not trivial, since
despite the capabilities of the OAJ, the survey speed is finite and we
count with ~ 1,800 hours/years, ~1,000 of them photometric, the rest
clear ....
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However, fullfilling those requirements simultaneously is not trivial, since
despite the capabilities of the OAJ, the survey speed is finite and we
count with ~ 1,800 hours/years, ~1,000 of them photometric, the rest

clear ....

More conservative scenario:
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Discussions currently ongoing
within the collaboration ...
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