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A Space XRay TelescopeXR)
A Basic Structure

A Effectiveness

A Past Construction
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Space »Ray Telescopes

NuSTAR

- Chandra ACIS

XMM pn
Swift XRT
Suzaku XIS

Energy (keV)
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A XMM Newton XRT

XMM lClCSCopG mass
(with RGA) 520 kq
diameter 900 mm;
length 2500 mm
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A XMM-Newton mirrors

\ D. deChambure XMM Project
(ESTEXESA
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A Thermal Precollimator oROSAT

THERMAL PRECOLLIMATOR

1
/ SUN .'.:'IEJ"-J.E'-DE'
]

TELESCORE DOk

WOLTER TYPE | MIRROR SYSTEM

QPTICAL BENCH
[ FOCAL PLANE ASSEMBLY

http://lwww.xray.mpe.mpg.de/
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A AGILE Precollimator
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Optical Light X-ray Light

Intermediate W \
Incidence

mirror surface

Grazing
Incidence ——————————————
mirror surface
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A Correct Reflection
A Secondary Only

A Back3|de Reflection
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A The Crab Nebulay:
ROSAT1990) Chandra

18 S.L.SnowdeJSRANASAGSFC NASA/CXC/SARSewarckt al.
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A StraylightRejection EM
I Secondary Reflection
| Backside Reflection

HideyukiMori, Yoshitomo Maeda, Manalshida,TakuroSato, Kou Ichihara, et.a
0The precollimator for the ASTRE xray telescopes: shielding from stray lights
Space Telescopes and Instrumentation 2012: Ultraviolet to Garapna

19 Proc. of SPIE Vol. 8443 844368
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A Crab Nebula Placed ofkis
A Stray light with Engineering model

Without pre-collimator With pre-collimator
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A Must get better optics
A Physically blocktraylight

A Must match alignment
I Mirror and precollimator
I Unique Trials for Engineering Model

X-Ray Effectiveness

e A

Aoy
1195
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et
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A Suzaku-Ray Telescope

I Precollimator

T Mirrors

'..')

A Alignment is critical
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NASAJAXA
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HideyukiMori, et al.,
Developmenbf AstrocE2XRTpre-collimatoror strayt light protection
23 Optics forEUVY XRay, and GammRay AstronomyProc.SPIE/ol. 5168
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A Complex build with individual sheets of foil
-~ s

* HideyukiMori, et al.,
Thepre-collimator for theASTREH xraytelescopes: shielding fromstray lights

24 Space Telescopd&sinstrumentation 2012: Ultraviolet to Gamnigay,Proc. of SPIE Vol. 8443, 8443
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A Labor intensive
A Vibrationproblems
A Foil bending/alignment mismatch

| NASA/HldeyukMorl et al,*



Anomalous Arms: Spiral Galaxy M106

Infrared data from the Spitzer Space Telescopzzl
Digitized Sky Surveyellow g "
Radio data from the Very Large Arrgyurple

X-ray data from Chandrablue

L

X-ray: NASA/CXC/Univ. of Maryland/A.S. Wilson et
Optical: Palomar ObservatolyS$
2 IR:NASAPI-Caltech’ VLA NRAQAUINSF
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= Giant Black Hole Kicked Out of Hoalaxy: CHz2
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- Xray: NASA/CXC/SARCivanet al; -
~ Opticat NASASTSe!
28 Optical(wide field):CFHTINASASTSc

X-RAY

OPTICAL

X-RAY/OPTICAL




Tarantula Nebula
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X- -ray: NASA/CXC/ PSUT‘ownsleyet al.;

~Infrared: NASA/JPL/PSUTownslet a'l
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Hubble

Messier 82 (M82)

& Chandra

e
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A Mindrum Precision
I researching Precollimator since 2011
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A Wire EDM

A Additive
Manufacturing

A Chemical Milling

Present
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A Wire EDM
I Efficient cutting
I Repetitive precision
I Increased design flexibility

Present
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A Monolithic/unibodydesign
I Combined blades and support structure
I Increased mechanical integrity/higher strength
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A Monolithic/unibodydesign
I Combined bladeand supportstructure
I Increasedmechanicalntegrity/higher strength
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A Still need start hole

A Additive
manufacturing
Investigated and
rejected

41
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A Additive Manufacturing
I Electron Beam Melting
| Laser Sintering

A Unable to hold tolerancé@®™==
i/ dzZNI Ay3 2F gl ffta o0Seéezy.
I Unsuccessful kept adding support material
i Better to start off with solid material

42
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A EDMdzy |
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Present
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A Chemical Milling

I Uniform Removal of material
I Known hydrogen embrittlement characteristics

T
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A Wire EDMwith Chemical Milling
I Hands off machining

I Reduced cost

I Fasterproduction

| Large, unique, diverse geometry

A Multiple prototypes for Engineering Models
(EM)
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A Rough or smooth surface finish
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A Optically or mechanicalijeasured for

I Thickness
I True position alignment
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A Blade

i Height

I Length

I Thickness: thinner than mirror90-150>m
A Alignment Geometry: Blademirror
A Gap between mirror and blade features

A Material Needs

59
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A Possible capabilities
I Tapered walls or notches |
I Multi layer assemblies
| Coatings
I Integrated Mounting clamps

A Call for telescope needs (Diameter, Gap width
Rib width, weight restriction, Height)
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ANuUSTAR
I 133 blades
I Section
pattern
I Irregularities
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/,W Future: Mindrum Improvement
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A Patterned for mirror irregularity
A Fully customized support structure
A Increased precollimator/mirror alignment

%
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