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SDSS-V’s 3 “Mappers”



Spectroscopic Surveys

O + IR  ;  ALL SKY  ;  TIME DOMAIN!



SDSS-V PROTOTYPE0!

Courtesy J-P Kneib & EPFL Team



Kaiju: A Highly Efficient Collision Avoidance Algorithm 
for SDSS-V Robotic Fiber Positioners — Conor 
Sayres (U. Washington)

All 500 reconfigured in under 20s 

Each Robex can move 30degrees/s 



 PLATES —> ROBOTS

ALL Sky
Dust-Penetrating

Multi-epoch (1-60)
High-quality
spectroscopy



ROBOTIC FIBER POSITIONERS 
TO FEED SPECTROGRAPHS



SDSS-V PROTOTYPE1!
•New prototypes tested in December/
January

•Fiber Positioning System successful PDR in 
November 2018

•Call of  Tender for the robots has gone 
out (today!)

Final design review at the end of Q2!

Ready for “Robot Ridge” in mid-2020 will 
commission as soon as SDSS-IV completes



BLACK HOLE MAPPER: BHM



BLACK HOLE MAPPER:
UNDERSTANDING BLACK HOLE GROWTH





Milky Way Mapper: MWM
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SCIENCE GOALS (GENERAL)

From D. Lang

• 1) How did the Milky 
Way’s disk form?

• 2) How do stars live, 
evolve, and die (and 
affect transient/GW 
universe)?

• 3) What stars host 
planets?

• 4) What IS the stellar 
multiplicity across the 
HR diagram? Role of 
binaries in Stellar 
Evolution

• 5) Origin of 
Supernovae and the 
heavy elements





TRANSIENTS!

B. Penpraese

Wouldn’t it be 
nice to settle 

BASIC questions 
like:  What are 
Type 1a SNe 
(and what are 
they NOT)?

CRTS



Using different telescope sizes of and 
an array of IFU-coupled 
spectrographs at R~4000 and 
3600-10000Å,  we survey 

• 2800 sq. deg. in the MW @ 0.1-1 pc 
resolution, 

• 300 sq. deg. in the MW 10x deeper, 

• LMC & SMC @ 10 pc resolution, 

• M31 & M33 @ 20 pc resolution, and 

• 12 nearby galaxies (D≲5 Mpc) @ 50 
pc resolution

Local Volume Mapper:  LVM



LVM hardware
IFU design

3 x 547 hexagonal non-abutted 
lenslet coupled IFUs arrays.  

309 calibration fibres. 

Based on highly-successful 
MaNGA design. 

490 arcmin2 @ 0.16 m 

12 arcmin2 @ 1 m



       Juna Kollmeier, Carnegie Observatories                                                                                                                     

OBSERVING GALAXIES AT THE 
“ENERGY INJECTION SCALE”

Cosmological Zoom-In Observations!



Orion
• M42 0.07 pc / spaxel 

• APOGEE stars (yellow) 

• Combine information from 
gas and stars to map the 
interaction between stars 
and ISM 

• Have Teff, L, Z, [X/H], fuv, 
(age) for each star 

• Gas: temperature, density, 
kinematics, abundances

Images: ESO 2.2m



INSTITUTIONAL 
PARTNERSHIP
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GROWTH OF 
COLLABORATION

SRK = Investor #1



       Juna Kollmeier, Carnegie Observatories                                                                                                                Confidential to SV                                                           

SDSS 
Collaboration 

Matrix

MOU  
Signed/Out for 

Signature

MOU in Draft/Iteration Prospective 
Institutions

FULL MEMBERS CU Boulder 
Harvard 

MPE 
MPIA 
NMSU 
OSU 

NAOC 
Yale 

CNTAC 

Carnegie 
Wisconsin 

STSCI 
UofA 
JHU 

UNAM 
U of Toronto 

SAO

NOAO 
INAF

3 Slot Members AIP 
PSU 

Flatiron 
UIUC 

UVA Caltech 
MIT 

Individual (1/2) slot 
Members

University of Washington (2) 
TCU, TAU (2) 

Vanderbilt, KIAA, U. Warwick, 
NYU, KU Leuven, Columbia, 
U. Penn,York University, 
University of Victoria, U. 
Pittsburgh, Georgia State 

Monash University 
EPFL 
ANU

Oxford 
St. Andrews 
Nanjing U. 

SHAO 
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