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Big Boss
FCPA 2010 “Retreat”
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Big Boss in 1 slide

• LBNL leads Big Boss, an idea for a Dark 
Energy Task Force Stage IV experiment  
proposed in answer to an NOAO AO to 
provide a wide-field instrument for the Mayall

• Baryon Acoustic Oscillations from 
spectroscopic measurement of 50M galaxies 
0.2<z<2.0 and 1M QSO with 2<z<3 (D.S.’s 
talk located at the link below)

https://bigboss.lbl.gov/trac/wiki/Public-BBScience-11-18-09
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Big Boss Science

Slide from D. Schlegel
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BAO

Slide from D. Schlegel
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BAO

D.Schlegel
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Big Boss Science

Slide from D. Schlegel
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Big Boss

Slide from D. Schlegel
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Big Boss

• Big Boss Science Goals
– BAO z=0 to 3.5 near cosmic variance limit
– RSD z=0 to 3.5
– Galaxy density map for WL
– Detect non-Gaussianity, use low-b + high-b sources

• Big Boss Design Philosophy
– Optimize for z’s only
– Simple design  high throughput
– “Full-sky”

Slide from D. Schlegel
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Big Boss Instrument Overview

Slide from D. Schlegel
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Instrument Contributions?
• Using our experience on the 

Blanco, help B.B. with 
mechanical/infrastructure 
issues
– Telescope optics mounting 

and cage Ass’y
– Optical fiber and cable routing
– CCD Testing but maybe not 

packaging?
– Impressed by TS, integration 

or maybe even something 
more elaborate, say, including 
the optics testing
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Strengths & Weaknesses

• Strengths
– Proposal modeled 

after DECam
– Institutions from 

SDSS, Boss, and 
DES

– Technically possible 
to build Big Boss

• Weaknesses
– Not in the South
– Overreaching on the 

size of the FP
– Light collection 

efficiency is important
– Expensive (~$70M?)
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Ideas (DEIMOS)

• Lusting after the Gemini South (8 meter) 
Telescope. 

• Decouple the DECam imager and pop a 
2kMOS onto the DECam barrel.
– Normally a spectrometer has an “atmospheric 

dispersion corrector” to make all the light focus 
on one spot at one time.

– Steve K says with no ADC we can focus all 
light λ>550nm into a 2” fiber. Not bad!

– An ADC would fit into the large filter slot
– We are thinking about other configurations.
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Ideas (DEIMOS)

• Cost WAGs
– Because we have a lot of assets already and 

don’t need much R&D on detectors, 
electronics, and we know the telescope

– Aim for $15M to $20M 
• $5M fiber positioner and fibers
• Some optics (ADC and maybe a new C5)
• Spectrometers 

• Also, in parallel, low-noise CCD readout 
~0.9 electrons (a record) and we expect to 
get a little lower.
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DECam



16

Backup & Extra Slides
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Big Boss

• Letter from Big 
Boss Collaboration 
in response to the 
AO
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Pages 2 & 3
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NOAO −> B.B.
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Big Boss

• A little about scope of physics potential 
D. Schlegel’s talk 11/18/09
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Big Boss

D. Schlegel’s talk 11/18/09
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Big Boss Instrument

• A 1-meter wide 
focal plane with 
5000+ controllable 
optical fibers  

M. Levi’s talk 11/18/09
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Big Boss Instrument

Note: Here the CCDs are LBNL
M. Levi’s talk 11/18/09
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Summary

• LBNL was thinking about how to do a 
DETF Stage 4 BAO experiment from the 
ground. Their straw-man became called 
Big Boss. 

• NOAO released an AO to provide a wide-
field instrument for the Mayall

• LBNL contacted us about potential FNAL 
involvement in their idea. We have some 
potentially valuable experience from Dark 
Energy Survey and Dark Energy Camera 
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NOAO AO

http://www.noao.edu/kpno/largescience.html



26

NOAO AO (2)

LOI due March 1, 2010
Full Proposal due October 1, 2010
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Big Boss @ PASAG
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Big Boss @ PASAG
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Backup Backup & Extra 
Slides
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M. Levi 11/18/09
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NOAO AO Blanco
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NOAO AO Blanco (2)

http://www.ctio.noao.edu/telescopes/TheFuture/Blanco_prop.html

From December 2003

http://www.ctio.noao.edu/telescopes/TheFuture/Blanco_prop.html�
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