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OUTLINE

● The context of spectroscopy versus photometry, and the niche for spectro-
photometry

● The Astrophysical Observatory at Javalambre Sierra (OAJ), the Javalambre
Panoramic Camera (JPCam), and the filter set on top of JPCam: the J-
PAS survey

 Outcome of the Pathfinder camera: the miniJPAS and the J-NEP surveys.
First hints on cosmological relevance of LSS, QSO, and galaxy cluster
science

 One of J-PAS' test-benches:   J-PLUS DR3 preliminary LSS analyses

Carlos Hernández-Monteagudo, IAC/ULL, Cosmo-Rio 2022, August 26th 2022
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DESI
Hyper Suprime-Cam
@ Subaru

Carlos Hernández-Monteagudo, IAC/ULL, Cosmo-Rio 2022, August 26th 2022
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Photometry Spectroscopyvs.
- Unbiased samples
- Faster & cheaper
- Large Volumes
- High number density

- SED of targets 
- Precise redshifts

Carlos Hernández-Monteagudo, IAC/ULL, Cosmo-Rio 2022, August 26th 2022
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Photometry Spectroscopyvs.
- Unbiased samples
- Faster & cheaper
- Large Volumes
- High number density

- SED of targets 
- Precise redshifts

COMBO-17

Spectro-Photometry

Carlos Hernández-Monteagudo, IAC/ULL, Cosmo-Rio 2022, August 26th 2022
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Carlos Hernández-Monteagudo, IAC/ULL, Cosmo-Rio 2022, August 26th 2022
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Spectro-Photometry

Carlos Hernández-Monteagudo, IAC/ULL, Cosmo-Rio 2022, August 26th 2022

Javalambre Photometric Local
Universe Survey
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Spectro-Photometry

Carlos Hernández-Monteagudo, IAC/ULL, Cosmo-Rio 2022, August 26th 2022

Southern Photometric Local
Universe Survey
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J-PAS is an international, but
mostly Spanish & Brazilian 
collaboration, with a heavy 
implication from many different
Brazilian institutions (ON, USP,
UFRJ, UV, etc)
 

On the Cosmo side,  Valerio
Marra is co-coordinating the
LSS WG, with active
participation from Raul Abramo,
Tiago Castro, Miguel Quartin,
Rodrigo Von Martens, Pedro
Riba, Carolina Queiroz, Pedro
Baqui, Natalia Rodrigues,  etc,
just to name a few of those I am
working with constantly … 
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The Observatorio Astrofísico de
Javalambre (OAJ)

Pico del Buitre (Vulture's Peak),
By Arcos de las Salinas, about
60' from Teruel and 80' from
Valencia 

Carlos Hernández-Monteagudo, IAC/ULL, Cosmo-Rio 2022, August 26th 2022
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The Observatorio Astrofísico de
Javalambre (OAJ)

Pico del Buitre (Vulture's Peak),
By Arcos de las Salinas, about
60' from Teruel and 80' from
Valencia 

El País, 11/03/17

The “Spanish Lapland”

Carlos Hernández-Monteagudo, IAC/ULL, Cosmo-Rio 2022, August 26th 2022



  

Carlos Hernández-Monteagudo, IAC/ULL, Cosmo-Rio 2022, August 26th 2022
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The OAJ exploits the niche of a site and instrumentation
devoted to spectro-photometric surveys: telescopes with wide 
field-of-views and multi-narrow band filter systems

Carlos Hernández-Monteagudo, IAC/ULL, Cosmo-Rio 2022, August 26th 2022
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M1 (Ø) = 0.8 m
FoV (Ø)) = 2 deg

The Telescopes

M1 (Ø) = 2.55 m
FoV (Ø) = 3 deg = 476 mm
at FP
Etendue = 27.5 m2deg2

Currently
equipped with the
“pathfinder”
camera

Carlos Hernández-Monteagudo, IAC/ULL, Cosmo-Rio 2022, August 26th 2022



  

T80Cam  JPCam  

1.4 deg 

Carlos Hernández-Monteagudo, IAC/ULL, Cosmo-Rio 2022, August 26th 2022
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The camera
JPCam

1.2 Giga pixels
(14 CCD of
9200x9200)

0.22 arcsec/pixel
4.5 deg2  

Carlos Hernández-Monteagudo, IAC/ULL, Cosmo-Rio 2022, August 26th 2022
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The camera
JPCam

1.2 Giga pixels
(14 CCD of
9200x9200)

0.22 arcsec/pixel
4.5 deg2  

Carlos Hernández-Monteagudo, IAC/ULL, Cosmo-Rio 2022, August 26th 2022
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The filter
system

- 54 NB filters 
(FWHM~145Å;
Dl~10nm)
From 3785Å to
9100Å

- 1 Blue MB filter
(FWHM~260Å;
lc~3600Å)

- 1 Red BB filter
(FWHM~620Å;
lc~9500Å)

- Sloan u, g, r
Pseudo-spectrum (R~50) for
every pixel of the sky 

5σ
3”
aperture
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LRG @
z=1

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

The filter
system

Quasar @
z~3.5

Carlos Hernández-Monteagudo, IAC/ULL, Cosmo-Rio 2022, August 26th 2022
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The camera +
filters

Tray
1

Tray
BB

Tray
4

Tray
3

Tray
2

Carlos Hernández-Monteagudo, IAC/ULL, Cosmo-Rio 2022, August 26th 2022
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Footprint

Carlos Hernández-Monteagudo, IAC/ULL, Cosmo-Rio 2022, August 26th 2022
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Data processing and storage

Data reduction, catalogs and
storage 

managed @ CEFCA   

J-PAS: 1.3Tb of data per observing night

J-PAS: 1.3Tb of data
per observing night

30 kms

Carlos Hernández-Monteagudo, IAC/ULL, Cosmo-Rio 2022, August 26th 2022
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Type Ia
Superno
vae

Clustering

- 700k clusters with
more than 10
members – down to
~few 1013 Msun

- Combine lensing
and optical richness
for mass calibrationClusters  Lensing

- 90M galaxies 
(LRG, ELG) with
photo-z  precision of
0.3%
- 2M QSOs
- ks LAE 

~4000 SNIa
- exposure cadence
- redshift from SN
SED or host galaxy
- characterization of
environment

- Optimization of
BB observations in
the best nights
- Redshift precision
for lenses and
background
galaxies

Cosmology experiments 

Carlos Hernández-Monteagudo, IAC/ULL, Cosmo-Rio 2022, August 26th 2022
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The first ~1.25 sq.deg of J-
PAS data:  miniJPAS and

JNEP surveys
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miniJPAS AEGIS fields

Carlos Hernández-Monteagudo, IAC/ULL, Cosmo-Rio 2022, August 26th 2022
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 The miniJPAS depth and
FWHM values

Carlos Hernández-Monteagudo, IAC/ULL, Cosmo-Rio 2022, August 26th 2022
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LRG @
z=1

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

The filter
system

Quasar @
z~3.5

Carlos Hernández-Monteagudo, IAC/ULL, Cosmo-Rio 2022, August 26th 2022
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The miniJPAS galaxy and QSO examples

Carlos Hernández-Monteagudo, IAC/ULL, Cosmo-Rio 2022, August 26th 2022
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The miniJPAS star examples

Carlos Hernández-Monteagudo, IAC/ULL, Cosmo-Rio 2022, August 26th 2022
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Star-galaxy separation

Carlos Hernández-Monteagudo, IAC/ULL, Cosmo-Rio 2022, August 26th 2022
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Photo-zs from miniJPAS

Carlos Hernández-Monteagudo, IAC/ULL, Cosmo-Rio 2022, August 26th 2022
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Photo-zs from miniJPAS

Carlos Hernández-Monteagudo, IAC/ULL, Cosmo-Rio 2022, August 26th 2022
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Photo-zs from miniJPAS

… for galaxies ...… for galaxies ..

Hernán-Caballero et al. 2021.
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In miniJPAS, the template set used in the estimation of photo-zs
was however inspired by the same spectroscopic sample  (DEEP2-
DEEP3 in the AEGIS field) used to measure photo-z precision and
accuracy → too optimistic results?

Carlos Hernández-Monteagudo, IAC/ULL, Cosmo-Rio 2022, August 26th 2022
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In miniJPAS, the template set used in the estimation of photo-zs
was however inspired by the same spectroscopic sample  (DEEP2-
DEEP3 in the AEGIS field) used to measure photo-z precision and
accuracy → too optimistic results?

We test our photo-z pipeline with a different data set: J-PAS
observations of the J-NEP, which amounts to 1/8th of the area, but
under deeper photometry

Carlos Hernández-Monteagudo, IAC/ULL, Cosmo-Rio 2022, August 26th 2022

Hernán-
Caballero
et al.,
submitted
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Carlos Hernández-Monteagudo, IAC/ULL, Cosmo-Rio 2022, August 26th 2022

Hernán-Caballero et
al., submitted

(1) Photo-z estimations from AEGIS field
(miniJPAS) and JNEP coincide for r<21.5

(2) The odds  parameter captures the
precision of the photo-z independently of
galaxy's magnitude or type: selections
must be done in odds
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Carlos Hernández-Monteagudo, IAC/ULL, Cosmo-Rio 2022, August 26th 2022

Hernán-Caballero et
al., submitted

(1) Photo-z estimations from AEGIS field
(miniJPAS) and JNEP coincide for r<21.5

(2) The odds  parameter captures the
precision of the photo-z independently of
galaxy's magnitude or type: selections
must be done in odds

J-PAS provides ~0.3% accurate

photo-zs for ~1/3
rd  of the galaxies
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LSS in JPAS

Carlos Hernández-Monteagudo, IAC/ULL, Cosmo-Rio 2022, August 26th 2022
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LSS in miniJPAS

Carlos Hernández-Monteagudo, IAC/ULL, Cosmo-Rio 2022, August 26th 2022

● High quality photo-zs
for all red galaxies up
to z~0.9

● High quality  photo-zs
for a large fraction of
blue galaxies up to
z~0.9

● Multi-tracer science
enabled in a very wide
redshift range z ~ [0,1]

● Clustering science cases
augmented after the
inclusion of the J-PAS
QSO population
sampling the redshift
interval z ~[1,3.5]

● Further science cases
after obtaining spectra
with WEAVE-QSO
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Carlos Hernández-Monteagudo, IAC/ULL, Cosmo-Rio 2022, August 26th 2022
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Ideal vs real life
(Real[istic])

Carlos Hernández-Monteagudo, IAC/ULL, Cosmo-Rio 2022, August 26th 2022
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Projections of miniJPAS on
LSS clustering  

Ratio of P
0
(k)s:

P
0,photo

(k) / P
0,spec

(k)

Obtained from ideal, Gaussian
Photo-z errors at the targetted
level of J-PAS

Forecasts on sensitivity of J-PAS to 
the dark sector (interacting dark 
matter and dark energy, exotic dark 
energy models)  and modif ied 
gravity can be found in  Salzano et 
al., 2021, Figueruelo et al. 2021, 
Aparicio-Resco et al. 2020, Costa 
et al. 2019.  

Carlos Hernández-Monteagudo, IAC/ULL, Cosmo-Rio 2022, August 26th 2022
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Projections of miniJPAS on
LSS clustering  

Ratio of P
0
(k)s:

P
0,photo

(k) / P
0,spec

(k)

Obtained from real photo-z
PDFs obtained from miniJPAS 
data

Forecasts on sensitivity of J-PAS to 
the dark sector (interacting dark 
matter and dark energy, exotic dark 
energy models)  and modif ied 
gravity can be found in  Salzano et 
al., 2021, Figueruelo et al. 2021, 
Aparicio-Resco et al. 2020, Costa 
et al. 2019.  

Carlos Hernández-Monteagudo, IAC/ULL, Cosmo-Rio 2022, August 26th 2022
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Projections of miniJPAS on
LSS clustering  

Ratio of P
0
(k)s:

P
0,photo

(k) / P
0,spec

(k)

Obtained from real photo-z
PDFs obtained from miniJPAS 
data

Forecasts on sensitivity of J-PAS to 
the dark sector (interacting dark 
matter and dark energy, exotic dark 
energy models)  and modif ied 
gravity can be found in  Salzano et 
al., 2021, Figueruelo et al. 2021, 
Aparicio-Resco et al. 2020, Costa 
et al. 2019.  

Carlos Hernández-Monteagudo, IAC/ULL, Cosmo-Rio 2022, August 26th 2022
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Projections of miniJPAS on
LSS clustering  

Ratio of P
0
(k)s:

P
0,photo

(k) / P
0,spec

(k)

Obtained from real photo-z
PDFs obtained from miniJPAS 
data

Forecasts on sensitivity of J-PAS to 
the dark sector (interacting dark 
matter and dark energy, exotic dark 
energy models)  and modif ied 
gravity can be found in  Salzano et 
al., 2021, Figueruelo et al. 2021, 
Aparicio-Resco et al. 2020, Costa 
et al. 2019.  

Full, re
alistic mocks under way …

Carlos Hernández-Monteagudo, IAC/ULL, Cosmo-Rio 2022, August 26th 2022
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LSS from QSOs in miniJPAS

 For QSOs we can recover
very accurate and precise
photo-z as well !!
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NUMBER DENSITY OF VERY
PRELIMINARY QSO CANDIDATES

FROM miniJPAS

Carlos Hernández-Monteagudo, IAC/ULL, Cosmo-Rio 2022, August 26th 2022

Ongoing program with
WEAVE QSO: about
~700 sq.deg per year
of our QSO
candidates will be
covered with their
fibers, enabling
Lyman-alpha science
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Clusters in miniJPAS

Carlos Hernández-Monteagudo, IAC/ULL, Cosmo-Rio 2022, August 26th 2022
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Clusters in miniJPAS

Carlos Hernández-Monteagudo, IAC/ULL, Cosmo-Rio 2022, August 26th 2022

Currently two cluster
finders in place:
AMICO and PzWav
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Clusters in miniJPAS

Bonoli et al., 2021.
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Maturi et al., in prep.

AMICO response to
a redshift slice on
z~0.24, dashed iso-
contours correspond
to X-ray data



54Maturi et al., in prep.

Contours 
are provided
by X-ray 
data, color
bar renders
membership
probability 
for each
galaxy
assigned by
AMICO

Maturi et al., in prep.



55Maturi et al., in prep.

We can
distinguish 
interloping 
clusters/groups
along very similar 
lines of sight...

Maturi et al., in prep.
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Maturi et al., in prep.

Low scatter in mass
proxy – mass relation
for Individual clusters
(no binning/stacking)

Very accurate & precise redshift determination
for clusters:
We shall be able to conduct galaxy cluster
clustering
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● ~100 groups with M_200>5e13
M_sun in ~1 sq.deg with high
levels of purity and
completeness up to z~0.4

● Internal weak lensing cluster
mass estimates expected to give
ΔlnM~3% or Δσ8 ~1.5%

● Current work towards
establishing density-based
membership assignments as a
proxy for optical mass

Clusters in miniJPAS

Bonoli et al. 2021
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 54 NB + 5 MB/BB filters
 4.5 deg2 FoV
 Up to mag~ 24.5 in BB filters, ~ 22.5 in NB ones
 90M ELG and LRG
 Reaching ~0.3% photo-z precision for ~1/3rd of galaxies
 Millions of QSOs
 200M of galaxies
 4000 SNIa
 ~700K of groups and clusters with accurate photo-z and

memberships

 http://www.j-pas.org

Carlos Hernández-Monteagudo, IAC/ULL, Cosmo-Rio 2022, August 26th 2022
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JPCam under comissioning as we
speak, survey start expected
before the end of this year … 

Stay tuned!

Carlos Hernández-Monteagudo, IAC/ULL, Cosmo-Rio 2022, August 26th 2022



60

J-PLUS DR3 (preliminary LSS analyses)

J-PLUS/S-PLUSJ-PAS

57 vs 12 filters … 
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J-PLUS DR3 (preliminary LSS analyses)

Data Release 3 (DR3)

● 1642 pointints: 3192
sq.deg. (2881 sq.deg.
after masking)

● Mean PSF 1.23 arcsec in
rSDSS

● 48,892,195 sources in
the dual mode catalog 
348,538,554 sources in
the single mode catalog
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J-PLUS DR3 (preliminary LSS analyses)

Data Release 3 (DR3)

● 1642 pointints: 3192
sq.deg. (2881 sq.deg.
after masking)

● Mean PSF 1.23 arcsec in
rSDSS

● 48,892,195 sources in
the dual mode catalog 
348,538,554 sources in
the single mode catalog
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J-PLUS DR3 (preliminary LSS analyses)

Complex selection function when using odds ...
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J-PLUS DR3 (preliminary LSS analyses)

Possibility of
conducting
tomography ...
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J-PLUS DR3 (preliminary LSS analyses)
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J-PLUS DR3 (preliminary LSS analyses)

OBRIGADO!!!
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Clusters  Lensing

- 90M galaxies 
(LRG, ELG) with
photo-z  precision of
0.3%
- 2M QSOs
- ks LAE 

Photo-z error
Red
Blue
0.3%
17M
73M
1%
64M
200M 

3% 100
M 

285M

Clustering

J-PAS
DESI
EUCLID

Raul Abramo, private communication 

LRG
ELG
QSO

Cosmology
experiments 

Carlos Hernández-Monteagudo, IAC, Next Generation Cosmological Surveys, June 14th 2022
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LRG @
z=1

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

The filter
system

Quasar @
z~3.5

Carlos Hernández-Monteagudo, IAC, Next Generation Cosmological Surveys, June 14th 2022
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Clusters  Lensing

- 90M galaxies 
(LRG, ELG) with
photo-z  precision of
0.3%
- 2M QSOs
- ks LAE 

Photo-z error
Red
Blue
0.3%
17M
73M
1%
64M
200M 

3% 100
M 

285M

Clustering

J-PAS
DESI
EUCLID

Raul Abramo, private communication 

LRG
ELG
QSO

Cosmology
experiments 

Carlos Hernández-Monteagudo, Granada, VIth Fundamental Cosmology  Meeting, May 29th 2018
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WEAVE-QSO survey: Follow-up of 0.5M QSOs at z>2.2

Pieri et al., 2016

- 90M galaxies 
(LRG, ELG) with
photo-z  precision of
0.3%
- 2M QSOs
- ks LAE 

Clustering

Carlos Hernández-Monteagudo, Granada, VIth Fundamental Cosmology  Meeting, May 29th 2018
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Type Ia
Superno
vae

BAO

- 700k clusters with
more than 10
members – down to
~few 1013 Msun

- Combine lensing
and optical richness
for mass calibration

Clusters  Lensing

- 90M galaxies 
(LRG, ELG) with
photo-z  precision of
0.3%
- 2M QSOs
- ks LAE 

~4000 SNIa
- exposure cadence
- redshift from SN
SED or host galaxy
- characterization of
environment - Very good median

seeing @ the OAJ
- BB images taken
during best nights
- Redshift precision
for lenses and
background galaxies

Synergy with eRosita
(DE)

Ascaso et al.

Cosmology
experiments 

Carlos Hernández-Monteagudo, Granada, VIth Fundamental Cosmology  Meeting, May 29th 2018
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Time-line for
J-PAS 
Current time-line:

- Early/Mid 2018: Running of mini-JPAS - Final assembly and
fine-tuning of JPCam

- Mid/End 2018: Coating of the T250 mirror

- Beginning 2019: Installation of JPCam and Start of J-PAS

mini-JPAS (~1 deg2 at full-depth with
all the filters on the AEGIS field) 

Goals:
- telescope final testing (e.g., actuator
system) 
- data-reduction pipeline testing
- scientific-analysis pipelines testing
- first scientific results
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Alternative
strategies for
J-PAS 

We may consider redefinitions of the initial strategy, depending on
whether our final science driver is high redshift BAO
measurement, cluster cosmology, and/or gravitational
lensing. Our leverage is given by:

1) Covering initially the sky with a subset of red/blue trays
2) Adopting first a shallow but faster survey
3) Once most urgent scientific goals have been addressed,

complete the survey with further exposures and remaining trays .
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