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Niche for a Large-IFU at 3.5m CAHA

IFU characteristics
• PPaK@CAHA: 1.2 arcmin x 1 arcmin, 

• R ~ 500 : 3700 —7000 A
• 2.6 arcsec/spaxel

• MUSE@VLT: 1.2 arcmin x 1 arcmin,
• R ~2000: 4650 — 9300 A
• 0.2 arcsec/spaxel

• MaNGA: diameter ~12 to 32 arcsec
• R ~2000: 3600 — 10000 A
• 2 arcsec/spaxel

• LIFU(WEAVE)@WHT: 1.5 x 1.3 arcmin
• LR 2500: 3360 — 9840 A
• 2.6 arcsec/spaxel

http://www.iaa.es/~rosa


Local Universe: sphere of 15 Mpc center at the local group 
Local Volumen distribution of galaxies (~10 Mpc) + Virgo cluster 

scale < 80 pc/arcsec 
Constrains to the sub grid physics for simulations of galaxy formation 

Large-IFU
• FoV: 3 arcmin x 3 arcmin



Galaxies of Local Universe
1 arcmin < D  < 30 arcmin

M101

D ~ 30 arcmin @J-PLUS
d = 7 Mpc

• M86 (E3): 10 arcmin
• M84 (E1): 6 arcmin
• NGC4435 (S0): 3 arcmin
• NGC4438 (Sa): 9  arcmin
• M100 (Sbc): 7 arcmin
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IAU: Local Universe: sphere of 15 Mpc 
center at the local group 

Local Volume distribution of galaxies 
(d< 11 Mpc) + Virgo cluster 
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Local Universe: Niche for a Large-IFU at 3.5m CAHA

http://www.iaa.es/~rosa


LUCA: Local Universe from Calar Alto 

Selection from the LV sample: 
complete up to MB < -14

http://www.iaa.es/~rosa


LUCA: Local Universe from Calar Alto 

sample selection
• MB  <= -16 
• a26_B > 1 arcmin

• complete sample  
• log Mass > 9 Msun 
• mean Distance = 7 Mpc 
• spatial scale: 34 pc/arcsec 
• dwE + Spirals

http://www.iaa.es/~rosa


LUCA: Local Universe from Calar Alto 

Sample selection
• SB  <= 25 mag/arcsec2 
• a26_B > 1 arcmin

• complete sample  
• dwE, Spirals and 
• Irr with a26_B < 5 arcmin

http://www.iaa.es/~rosa


Examples of galaxies and number of pointings

M101

NGC1569 1 arcsec= 35 pc

1 arcsec= 16 pc



Local groups (d < 11 Mpc) 
M81,Maffei,NGC2403, CanesI, M101, NGC672, NGC5194, NGC3115

M81

M82

M81 group: HolmII, IC2574, M82, NGC2976, 
NGC3077, NGC3738, NGC4236

NGC2976 NGC3077



Selection from VCC (Binggeli, Sandage & Tammann 1985)

Ferrarese et al. 2012, ApJS, 200 

Next Generation of Virgo Cluster survey  
SDSS-bands (u, g, r, i, z)

VCC: 2095 galaxies 
complete to M_B < -13



Selection criteria



• Mg < -16  &  a > 0.8 arcmin 
• Ngal = 334

Selection criteria

• Mr < -17  &  a > 0.8 arcmin 
• Ngal = 283



LUCA

✴ Local Volume Sample (d < 11 Mpc) + Virgo Cluster
✴ Ngal ~ 300-500 galx
✴ 3600 to 7000 A
✴ R ~2000
✴ FoV ~3x3 arcmin (continuous)
✴ fiber size ~2.5 arcsec 
✴ mean distance 7 Mpc (LV): 85 pc
✴ Virgo: 190 pc

9 cloned spectrographs
FoV = 3x3 arcmin 
600 fibers of 2.5 arcsec

http://www.iaa.es/~rosa


M33

M33 and M31 can be done with small telescopes, a large FoV, 
and with fiber of size 8 arcsec 

(20-40 pc)  
(more than 400 pointings with 2.5x2.5 arcmin FoV)

1 arcsec= 4.5 pc

Examples of galaxies and numbers of pointings



M31 (a26 = 190 arcmin)

M33 (a26 = 69 arcmin)

M32 (a26 = 9 arcmin)

 NGC205  
(a26 = 20 arcmin)



LUCA

1 spectrograph 
FoV = 3.5x3.5 arcmin 

600 fibers of 8.5 arcsec 

✴ Local group (M33, M31) can be done with Schmidt telescope 
✴ 1 CCD + 1 spectrograph
✴ resolution : 38 pc (fiber size = 8.5 arcsec)

http://www.iaa.es/~rosa


Local Volume mapper: 

✴ MW, LMC, SMC 
✴ M31, M33 and other galaxies out to 5Mpc:

• sparse IFS sampling
• statistical samples of HII regions at 20 

pc resolution in M31 and ~50pc in other 
galaxies

✴ At each hemisphere: ~2000 fibers feed 3 
spectrographs at R~4000,  3600-10000Å

The closest  competitor beyond 2020: SDSS-V

http://www.iaa.es/~rosa


Niche for a Large-IFS at 3.5m CAHA

http://www.iaa.es/~rosa


Niche for a Large-IFS at 3.5m CAHA

Develop: 
  
• Additional scientific cases with the survey data 

• Additional scientific cases with additional data

http://www.iaa.es/~rosa


Nearby'galaxy'
NGC'3627'(D'=10'Mpc)' M31'(D'='0.5'Mpc)'

Op=cal'IFU'maps'of'nearby'galaxies'enable'us'to''
•  resolve'HII'regions'
•  reveal'&'resolve'the'diffuse'ionized'gas'
•  map'dust'within'galaxies'
'

Kathryn'Kreckel'(MPIA)'

Observed'using'PMAS/PPAK'at'Calar'Alto'



Kreckel'et'al.'2013'
'

Nearby'galaxies'
200W700'pc'scales'
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Hα/Hβ'

Balmer'line'reddening'as'a'dust'tracer'

FarWIR'SED'modeled'dust'mass'(KINGFISH,'Aniano'et'al.'2012)'

Dust'geometry'on''
500pc'scales''
complicates'modeling'

Foreground''
screen'model'

Mixed'media''
model'

FIR Herschel



Tomicic'et'al.'in'prep'
'

M31'
100pc'scales'

Dust'well$modeled$$
by'a'foreground''
screen'at'100pc'
spa=al'scales'

Balmer'line'reddening'as'a'dust'tracer'
Tomicic+2017



M33'is'ideal:'
Whigh'(32'pc)'spa=al'scales'
Wlow'metallicity'environment'
Wexis=ng'extensive'mul=Wwavelength'coverage'
Whigh'(50'pc)'resolu=on'CO'maps'(Rosolowsky'et'al.'2007)'
'
Enables'studies'of'HII$regions$and'dust$at'the'spa=al'
scales'relevant'for'understanding'the'physics$of'star'
forma=on'
'

Kathryn'Kreckel'(MPIA)'






