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2011 Tasks (Revised)

• SAG1: Science Objectives for a Next Generation UVOIR 

Flagship Mission (4-8 m)

• SAG2: Determine technology focus areas for a 

monolithic 4m Aperture UV/Optical/NIR mission with 

Internal Coronograph for Exoplanet Imaging

• SAG3: Determine technology focus areas for a 

segmented 8 m Aperture UV/Optical/NIR mission with 

External Occulter for Exoplanet Imaging

• SAG4: Determine technology focus areas for future Far 

IR Instruments



COPAG Activities 2011

• Community meeting -- Jan 2011 AAS

• Regular telecons

• COPAG Web site (2 now)

• AAS Exploder

• Provide inputs to NRC/NASA Technology Roadmap 

Process

• Joint COPAG/ExoPAG Meeting -- 26 April 2011

• Community meeting – May 2011 AAS

• Fall community workshop – Sept 22-23, 2011 – StScI

• Draft Technology Assessment  ApS (Oct 19, 2011)

• Revised Technology Assessment  Community (Dec 8, 

2011)

• Winter community workshop – Jan 8, 2012 – AAS Austin



COPAG Workshop
1) Science Objectives for future Cosmic Origins 

Missions
– Cosmology

– Galaxy Evolution

– Gas

– Stellar Populations

– Star and Planet Formation

2) Mission Concepts:
– UV and Far IR Probes

– 4-m UV/Optical/NIR

– 8-m UV/Optical/NIR

– Spica

– CALISTO and SAFIRE



COPAG Fall 2011 Workshop

3) Technologies
– UVOIR Detectors

– UVOIR Coatings

– UVOIR Telescopes

– UV Gratings/multiplexing

– Joint UVOIR mission technologies

– Far IR/Sub mm technologies

4) Discussion [at workshop and later]
– Technology Assessment

– Technology Prioritization

– Technology Roadmapping [preliminary]

– Probes

– Balanced program



COPAG Technology Assessment: 

Sample Science Objective
• Objective: Tracing the flow of Baryons from the IGM to Galaxies

• Capability: spectroscopy with R~30,000-100,000 over 120-300 nm, 

stretch goal 100-300 nm. Multi-object capability may allow 

tomography using galaxies.  Apertures of 4-m to 8-m required to 

provide significant single-object enhancement over HST. Multi-object 

capability and UV technology improvements could make >1.5-m 

apertures scientifically compelling. 

• Sample investigations: IGM and CGM absorption using 

background QSOs and galaxies to measure column density, 

ionization, temperature, metallicity of IGM, CGM, and ISM gas. 

• Technology requirements: High-very high QE UV detectors, high 

pixel counts, low-very low backgrounds, moderate dynamic range, 

moderate out-of-band rejection (excluding spectrograph), photon-

counting essential for lowest noise. Moderate-large apertures. 

Coatings with excellent reflectivity over 100-300 nm.



Astro2010 Science Question 

 Science Measurement
(Example: UVOIR)



Science Measurement 

Technology Requirement 
(Example: UV Detectors)



Technology Figures of Merit
• 1. Current and projected (2020, assuming funding as specified 

below) performance. 

– e.g., for detectors: QE vs. wavelength, internal/dark noise, photon-counting 

capability, number of pixels/formats/scaleability, energy resolution, dynamic 

range.

• 2. Implementation and operational issues/risks: 

– e.g., for detectors requirements for cooling, high voltage, required 

materials/process improvements, red leak/out of band response.

• 3. Cost/time to TRL-6 and leverage:  

– What is the current TRL level, what NASA funding and time is required to reach 

TRL6,

– What is the degree of difficulty of these developments 
• for example using the DOD Degree of Difficulty scale

– What non-NASA astrophysics division resources can be brought to bear to 

leverage the development>
• significant industrial involvement and prior investments, cross-division, cross-agency, private-sector 

investments and applications, existing infrastructure and institutional investment

• 4. Relevance to and impact on possible future missions: 

– Large 4-8 m UVOIR general astrophysics missions, Far IR/Sub mm missions

– Joint Exoplanet imaging missions & required compatibility technologies



Cosmic Origins Technology 

Priorities
• Priority 1. These technologies are “mission enabling”, and are 

the highest priority for immediate investment. We provide 
preliminary roadmaps for these technologies.

• Priority 2. These technologies are “mission enhancing”. Some 
early investment should be considered contingent upon 
science and mission prioritization. 

• Priority 3. Many interesting and important technologies may 
be relevant to future CO missions. Some can be developed 
once mission choices are made. Others may be developed as 
part of other activities and programs. Still others may be at 
early stages of readiness and require more basic research 
support to mature. Level 3 technologies were not included in 
Table 3.



UVOIR Technologies



UVOIR Technologies



Far IR/Sub mm Technologies



Far IR/Sub mm Technologies



COPAG Request to ApS

• Approve process

• Approve Technology Assessment priorities

• Approve roadmap format


