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CONCEPT IS A MULTI PHASE PROGRAM

« 1) ATTACHED 0.5to 1 m TELESCOPE TO
CONFIRM THE ISS IS THE PREMIER LOW
EARTH ORBIT SITE FOR 0.4 um to 1.4 uym
OBSERVATIONS.

« 2) SIMILAR CRYO TELESCOPE EXTENDS TO
NIR-TO 5 um FOR LOW ENOUGH TEMP.

* SINGLE WAVE-BAND (1.2-1.4 & 2.0-2.4 um?).
 ATTACHED, TETHERED OR FREE FLYING?.

« 3) SCALE BOTH TELESCOPES TO LARGEST
ISS APERTURE — HUBBLE 2.4 m IS GOAL.

4) AUGMENT SPECTRAL COVERAGE BY
ADDING “CLONE” TELESCOPES.
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BROAD PROGRAM OBJECTIVES

PHASES 1 & 2 PROVIDE SCIENTIFIC AND
ENGINEERING RESULTS BY 2015.

« PHASES 3 & 4 RESULT IN A "GREAT
OBSERVATORY" IN 2016 - 2020.

« THOUSAND-FOLD IMPROVEMENT IN
DISCOVERY EFFICIENCY OVER HUBBLE!

- DEMONSTRATE KEY TECHNOLOGIES FOR
ASSEMBLING, VERIFYING AND OPERATING
A MAJOR RESEARCH FACILITY FROM ISS.

« TRANSFERS HUBBLE'S EXCITEMENT,
EDUCATIONAL ATTRACTION AND PUBLIC
OUTREACH APPEAL TO THE ISS.
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PROGRAM SCIENCE DRIVER

 SMA-4 DEMONSTRATED THE VALUE
OF MANNED SERVICING IN LOE

 THE | Mpxl WFC3 IR SENSOR SMA-4
DEPLOYED ACHIEVED 40 TIMES THE
DISCOVERY EFFICIENCY OF NICMOS.

» Gpxl MOSAICS NOW FEASIBLE OFFER
A FURTHER GAIN OF A THOUSAND!

« THERE IS NO PATH APPARENT TO
IMPLEMENT THIS ON HUBBLE.
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LARGE FORMAT & PHOTON

COUNTING O-NIR ARRAYS

« THE 4 Mpxl HAWAII-2RG AND SIDECAR
ASIC WILL FLY ON JWST.

* 16 Mpxl 2x2 MOSAICS FOR NIRCAM.

« THE DEVELOPMENT BY NSF OF THE
16 Mpxl HAWAII-4RG-15 IS UNDERWAY.

 THE PATH TO SPACE QUALIFICATION
IS DIRECT.

. EVOLUTION FROM 64 Mpxl (2x2) TO
256 Mpx| (4x4) & 1 Gpxl (8x8) MOSAICS.
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HAWAII-4RG-15 & SIDECAR ASIC HERITAGE

HAWAII Heritage

On-chip butting Reference pixels %‘ggﬁe@&dgﬁ Stitching
HAWAII -1 HAWAII - 2 HAWAII - IR HAWAII - 1RG HAWAII - 2RG
2001

1994

1024 x 1024 pixels 2048 x 2048 pixels 1024 x 1024 pixels 1024 x 1024 pixels
3.4 million FETs 13 million FETs 3.4 million FETs 7.5 million FETs
0.8 um CMOS 0.8 um CMOS 0.5 um CMOS 0.25 pm CMOS

18 um pixel size 18 pum pixel size 18 pum pixel size 18 um pixel size

2002

2048 x 2048 pixels
29 million FETs
0.25 um CMOS
18 um pixel size

Smaller pixels,
HAWAII-4RG-15 HAWAII-4RG-10 L";f’froc’r‘,ﬁ;’nce
2008 (proposed) ysfimpivels 2006 Scale ' SIDECARASIC
resolution 2003
4096 x 4096 4096 x 4096 Control chi
110 million FETs 110 million FETs for HIRG 2
0.25/0.18 um CMOS 0.25 pum CMOS H2RG and
1; pm Plxel §|ze | 10 gm plel SIZ§ H4RG-10/15
"“ TELEDYNE
IMAGING SENSORS
A Teledyne Technologies Company
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TELESCOPE CONSTRAINTS & OPTIONS

« FOCAL PLANE DIMENSIONS

- 65.5 MpxIl 8Kx8K is 125x125 mm — 175 mm DIAG
- 262 Mpx| 16Kx16K is 250x250 mm — 350 mm DIAG
- 1.05 Gpxl 32Kx32K is 500x500 mm — 700 mm DIAG

 DIFFRACTION LIMITED RESOLUTION
REQUIRES f/4 OR SLOWER PRIMARY.

 ONE SPECTRAL BAND PER TELESCOPE?
* SINGLE FILTER DEPOSITED ON SENSOR?
 POINTING & FGS ARE ONLY MECHANISMS.

 ONLY TWO MIRRORS + FIELD FLATTENING
LENSES FOR ULTIMATE THROUGHPUT.

« DEVELOP FROM Pan-STARRS & LCGTO.
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COMPLEMENTS OTHER FACILITIES

* 1 Gpxl YIELDS 1,000 TIMES HUBBLE WFC3's
IR FIELD WITH OVER TWICE THE
THROUGHPUT & IR OUT TO A > 2.5 pm.

« ALSO 400 TIMES JWST NIRCam SWIR FIELD
ALTHOUGH ONLY 40% OF 2um RESOLUTION

 SUPERB SURVEY TELESCOPE FOR JWST &
8 — 30 METER CLASS GROUND BASED
TELESCOPES.

 TRADE-OFF FOR SPECTROSCOPY
DEPENDS CRITICALLY ON AVAILABILITY OF
PHOTON COUNTING IR ARRAYS.
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CONCERNS FOR ISS IN O-NIR?

* VIBRATION — CHALLENGE TO ISOLATE
FROM VERY NOISY ENVIRONMENT.

 EMI - JWST SIDECAR ASIC AVOIDS LOW
ANALOG SIGNALS OUTSIDE THE IMMEDIATE
FOCAL PLANE.

« CONTAMINATION IN O-NIR — AVOID WITH
PROPER SHIELDING; ISS ALLOWS WARM UP
FOR EVAPORATION & CLEANING.

* VIEWING ZONE & OTHER CONSTRAINTS —
FOR THE BEST POTENTIAL LOCATIONS ON
THE 1SS, THE TARGET AVAILABILITY IS
EXCELLENT
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ADVANTAGES OF 1SS FOR TELESCOPE

 FINAL ASSEMBLY, ALLIGNMENT &
VERIFICATION ON-ORBIT IN ZERO-g.

 ALLOWS LAUNCH IN DISCRETE, ROBUST
MODULES.

* ISS INFRASTRUCTURE - e.g. POWER,
COMMUNICATIONS, SERVICING

 RAPID RESPONSE MAINTENANCE & REPAIR
ROUTINELY AVAILABLE.

« REGULAR OPPORTUNITIES FOR
REFURBISHMENT & AUGMENTATION.

 ATTRACTIVE BASELINES FOR
INTERFEROMETRY
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BENEFITS OF HLT TO ISS PROGRAM

 PROVIDES A CREDIBLE, HIGH PROFILE SCIENCE
PROGRAM AS THE RATIONALE FOR AN INITIAL
DEMONSTRATION WITH THE OPTION OF A MAJOR
ISS BASED OBSERVATORY.

« COMBINATION OF “SHIRT-SLEEVE” AND EVA
ASTRONAUT PARTICIPATION.

« WOULD ALLOW EVOLUTION TO SOPHISTICATED
ROBOTIC SERVICING.

« OPENS SUPERB EDUCATIONAL AND PUBLIC
OUTREACH OPPORTUNITIES.

« COULD ENDOW THE ISS PROGRAM WITH HUBBLE
VISIBILITY AND RECOGNITION.

HUBBLE LLEGACY
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CANDIDATE LOCATIONS
ATTACHED TO THE ISS
 VERY PRELIMINARY, FURTHER STUDY

. 1) ABOVE S3, S1, SO, P1 & P3
ASSEMBLY.

- 2) DEDICATED TRUSS ABOVE
CENTRIFUGE ACCOMMODATION
MODULE.

« 3) EXTENSION OF TRUSS BEYOND S6
& P6 SEGMENTS.

* OPTION 3), OR A COMBINATION,
ATTRACTIVE FOR INTERFEROMETRY.

« Approved for public release, distribution unlimited.
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1SS COMPONENTS

B United States
Russia
Japan

4 Europe

B Canada
Italy

Zvezda (Star) ' B Brazil
Service Module

Docking
Compartment
P{E‘f Larya (Sunrise)

T Control Module
Universal
D°f1"i:'9
Module
Pressurized Solar Alpha
‘t——"— Mating Adaptor 1 Rotary Joint
. P5 Truss

Research .
Research Thermal Control P3Truss Segment

Module Soyuz  Module

Docking and
B Sluwaré% Panels gmenl

Soyuz - Module

S0Truss Mobile
Express Segment Servicing
S NN

. $3Truss System : L]
Sopon ; : ] P1Truss
ggg'rm'::‘ » L | ' Segment

Manipulator System PATruSS
: s——Z1Truss Segment Segment
$5Truss .I | ) Centrifuge Accommodation Module
o Segment ) ¥ Cu ola Kibo (Hope) - . .
Starboard gl JEM Experiment Logistics Module-Pressurized Section

Photovoltaic [ — — Kibo (Hope)
Arays / h s 5.1 2 ___/\ JEM Remote Manipulator System
SaTruss  Rotary Joint : G ibo (Hope)

Segment Ki.l':a {Hope) JEM Experiment Logistics Module-Exposed Section
' JEM Exposed Facility

= T Kibo {Hope)
Habitation  pyoqe JEM Pressurized Module

Crew | Module -
Return - 5 Pressurized Mating Adapter 2
Vehicle Pressurized European Lab —

Mating Adaptor 3 Columbus Orbital Facility Multi-Purpose Logistics Module
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