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Information regarding the course

A Hi, myname is MattJohns

Alama Project Scientist at the University of Arizona, Tucson AZ, working on optical
telescope projects including the primary mirror assembly for the Tokyo Atacama
hoadaSNII 02NEQa cdp Y GSESaocz2LSo

A This course covers some of the elements that go into the development of gioaset]
optical/IR telescopes. | focus primarily on the technical/engineering aspects.

A This short course is being conducted in 6 sessions, 2 per day on 3 days over the &pace of
weeks

At N£ééyﬁl- i])\zyé gANftt 0S | @FrAflFIofS | FGSNI SIF OK asas
http://www.astron.s.utokyo.ac.jp/students/newdor-graduate/.

A Studentswill be given assignments to complete outside of class hours.
A There will be a final exam during session 6.

A Grades will be based on the submitted assignments, participation in the class, and the final
exam.

| look forward to meetingouall. Please feel free to come up and talk with. me
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Lecture Series Schedule s

A The Project (session 1a) (April 14)
A Systemengineeringsession 1b) (April 14)
A Site, Enclosure & Facilities (session 2) (April 14)
A Telescope Design (session 3) (April 21)
A TelescopdPerformancesessiort) (April 21)
A Active and Adaptive Optics (session 5a) (April 28)
A Science instruments (session 5b) (April 28)

A Discussion & exam (session 6) (April 28)
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Session 1 Outline

Session la Introduction Sessiorlb Systems Engineering

Introduction

Project Initiation
Student Assignment
Project Implementation

System$£Engineering Function
SE Documents
Requirements Flowdown

e

Interfaces

Document management system
Configuration control

Risk management

Modeling and analysis
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Prototyping

10.Hazard management

11. Quality Assurance

12.Reviews

13. Integration and Commissioning
14. Student Assignment
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The purpose of this seminar is to step through the process by which a major goased optical
telescope observatory is conceived, designed, constructed and installed on site. The focus will be @
the technical side and the decisions that are taken along the way.

~

Thetopics covered aréntended as a general discussion bosaw heavily onthed LIS { SNQ& SE

with the Magellan 6.5m Telescopes Proj@cost = $72Mand the Giant Magellan Telescope (25M)
Project (Projected cost >#B). Both of these projectdeveloped out of an University/Research
Institution tradition. GMT has international partners with federal participation.

Projects differ in detail but share many features in their organization and implementation. Difference

arise from the different management and contracting practices of the managing organization and
stakeholders, the degree to which work packages are shared out between various national and
international institutions and groups, legal conditions at the site, and the relation of the project to
existing facilities and programs.

One sizaloes not fitall. The level of project management and engineering effort required for a $1B
project would not be appropriate or cost effective for a $10M project. A balance must the struck but
many of the underlying principles guiding the work and management processes are similar.
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Telescopesg Existing antUnder Development

, THE UNIVERSITY OF TOKYO

VLT EELT Keck T™MT GTC Subaru SALT NTT GMT LSST

TAO 6.5 m TSPM 6.5m
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1. Hawaii US
Keck(2 x 10m
Gemini N (8m)
Subaru (8m)
TMT (30m)

2. San Pedrdartir, Mexico
TSPM (6.5m)

3. Arizona, USA
MMT (6.5m)
LBT (2 x 8m)

4. Texas, USA
HobbyEberly(10m)

5. Chile
Gemini S (8m)
VLT (4 x 8m)
Magellanl & 11 (2 x 6.5m)
LSST (8m)
GMT (25m)
EELT (39m)
TAO (6.5m)

6. La Palma, Canary Islands
GTC (10m)

7. South Africa

SALT (10m)
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A Establish Project Goal(s)
A Institutional3 2 £ & 6 CdzNI KSNJI yOS 2F GKS LyadaAaddziazyQa
A Science themes and objectives
At N22S0O0Qa LXIFOS Ay GKS 3Jft206Ff LIAOGdz2NB

A Recruitpartners
A Execute a Memorandum or Partnership Agreement
A Establish governance (ElecBoard oDirectors)

A Define management structure
A Create the legal entity (e.g. a corporation, partnership)
A Establish organizational structure
A Secure funding

A Formproject team(s)

A Develop Science Case

A Projectimplementation Plan (PIP)

A Begin the conceptualization Phase A
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A The Science Case describes the scientific objectives for the telescope facility.

A It anticipates the high priority science opportunities that will be topical when the facility goes into operation taking
into account the interests of its users (present and future) and considers how these may evolve in the future.

A It recognizes that much (most?) of the leteym telescope use will involve new science objectives and instruments.
A 1t considers technical developments in the stafethe art that will impact the design of the facility.

A It considers what other facilities will be operating in the era when this telescope is operational (synergy and
competition).

A It translates the science objectives into general instrument requirements.

A 1t may include operational concepts.

A Facility categories
AdaddlizNli2z aS¢ FI OAf AGASaEa oO0{ dzo | NMzZ Y S cpabilites ISt | y> DS
A Survey telescopes (Sloan, LSST)
A Specially optimized telescopes (LBT, TAO)

Y A
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A Giant Magellan Telescope (GMT)
A Next generation extremely large telescope
A Designed to address science themes identified in the US Decadal Survey
A International partnership of universities and research institutions

A Thirty Meter Telescope (TMT)
A Next generation extremely large telescope
A Designed to address science themes identified inUgeDecadsburvey
A International partnership with Japanese participation

A Large Synoptic Survey Telescope (LSST)
A Next generation survey telescope
A Highcadence higksky coverage science
A Funded by the US National Science Foundation

A Tokyo Atacama Observatory (TAO)
A Infrared optimized
A University of Tokyo Project
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Frontiers in Astrophysics and the Giant
Magellan Telescope

£
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GMT Science Case

GMT Science Themes

A From Stars to Planets

A Exoplanets

A Stellar Populations

A Galaxy Assembly & Evolution

A Cosmology and Fundamental Physicis

A First Light & Reionization
A Transient Phenomena
A Synergies with other Facilities

+

Concept of Operations
Directed key science programs

Science Instruments

A GMTIFS; AOfed IntegratFieldSpectrograph
A GMACS; Optical Multi-object Spectrometer
A NIRMOS; Near IR MultiObject Spectrometer

A G-CLEF Optical highresolution/precision radial
velocity Spectrometer

A GMTNIRS NearIR Highresolution Spectrometer
A MANIFEST Facility Fiber feed

GMT SLDR Sectiom thstrumentation, 2013.

Science Case: GNVHCIREFO0482 2 GMT_Science Book.pdf




& THE UNIVERSITY OF TOKYO

TMT Science Case

Visiting Professor Lecture

TMT Science Themes

What is the nature and composition of
the Universe?

When did the first galaxies form and
how did they evolve?

What is the relationship between black
holes and galaxies?

How do stars and planets form?

What is the nature of extrasolar
planets?

Is there life elsewhere in the Univer&e

+

Concept of Operations
Directed key science programs

—>

Science Instruments

A IRIS¢ NearIR IntegraiField Spectrometer

A WFOS/MOBIE optical Multi -Object
Spectrometer

A IRMO%; nearIR MOS

HROS; Opticalechelle

MIRES; Mid-IRechelle

PFI- Highcontrast AO imager / spectrograph
WIRCc NearIRMCAO imager

NIRER NearIR echelle

To o Io Do Do

Science Cas@&MT.PSC.TEC.07.007.RELO2
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LSS Bcience Case
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Survey Telescope

LSST Science Themes

A Dark Matter and Dark Energy

A The Solar System

A The Changing Sky E—

A The Milky Way

+

2/9/2017

Concept of Operations
High-cadence widecoverage
Massive data archive

Telescope Project Development

Science Instruments

A 9.6 Sqg. Degree multhand Optical
NIR Camera

Science Case: (arXiv:0805.2366); vers3ah
15



Student Assignment

A Briefly describe the science case for the Tokyo Atacama Observatory 6.5 m
Telescope and how that leads to the choice of site and instrumentation.

References & op. cit.

A http://www.ioa.s.u-tokyo.ac.jp/TAO/eh

TAO 6.5 m A SPIE 2016 Proceeding papers
http://adsabs.harvard.edu/abs/2016SPIE.9906E..4QT
http://adsabs.harvard.edu/abs/2016SPIE.9906E..2MK
http://adsabs.harvard.edu/abs/2016SPIE.9906E..ORY
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http://adsabs.harvard.edu/abs/2016SPIE.9906E..4QT
http://adsabs.harvard.edu/abs/2016SPIE.9906E..2MK
http://adsabs.harvard.edu/abs/2016SPIE.9906E..0RY
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1 ProjectPartners

2 ProjectOrganization

2.1 PartnershipAgreement
2.2 Organizational structure
2.3 Project Office

3 ProjectPhases

3.1 Phase A: Conceptual Design
3.2 Phase B: Design Development
3.3 Phase C: Construction/Commissioning

3.4 Phase DOperations

4 |ImplementationDetails

4.1 Work breakdown structure
(WBS)

4.2 Systems Engineering
4.3 Contracting Strategy
4.4 Risk Management

4.5 Cost Management

4.6 Scope Contingency
4.7 Project Meetings

4.8 Reports

4.9 Reviews

4.10 Milestones & Schedule
4.11 Staffing plan

4.12 Commissioninglan

5 Budget
5.1 Project Budget

5.2 Cash flow

The Project Plan
describes how the
project will be organized
and conducted. Itis, In
effect, the Project
al yI 3SNQa

[
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A An organization chart shows the breakdown of Project work
groups and lines of reporting

A It is tailored to accommodate
Al 2aGAy3 2NHIFIYATFGA2yQa 2NBIYATFGAZ2Y YR &adl yRIFNR
A Human resources available to the Project

A Distribution of both internal and external work packages

A Job functions and responsibilities are spelled out in the Project

Implementation Plan




