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Introduction

- High precision X-ray imagery of the solar corona (esp.  Hinode/X-HaEaseope
solar flares) with Wolter optics B

[where the electron acceleration site could be located above s
the very bright post-flare X-ray loop]

- Development of Precision Wolter mirrors:
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* Direct polishing of segmented glass substrates




PhoENiX/SXIS Mirror Assembly Concept

Mirrr Module

Mirror area:
W38 x D90
for both P & H |
Detector Mirror substrate: Base Plate
Module K W80 x D220 x H30

v
L
>
I
)
=)
-
whd
n
v
a
o)
Q
(%2}
g
v
2
>
n

Mirror Substrate

Total 9 mirror units




Features of SXIS Mirror Mount

e 6-DOF constraint with 3 mounting points (3 lateral, 3 rotational DOFs).
e Mounting flexures:

- (restraining directions) should be high enough against launch
load.

e
for ~3 kg component, launch with Epsilon

)

[ Margin of safety > 0.5 for static load; c.f., M.S. > 2.0 for repetitive load ]

- should be low enough not to deform
the mirror.

* Against in assembling the mirror mount.
o Suppress gravitational deformation during optical tests on ground.

» Feasibility of fabrication and adjustment.




Mirror Mounting Concept

220

Flexure Rod
Constrain shift and

, rotation along the
Mirror substrate (CLEARCERAM) 220 x 80 x 30t G

Base Plate

- This introduces large shift in the meridional focus position (=100 mm) if the

mirror is placed horizontally, but saves space in the "width" direction.

X-ray optics test to be performed with the mirror set vertically.
(Suppress meridional focus shift down to ~1 mm while the focus shift allowance is 68.4 mm for 1.5" HPD.)




Flexure Design - Axial Stiffness

Flexure material: Super Invar (baseline)

Z-axis (optics axis) direction to be supported
by a single flexure structure (kaz).
— Determine

(1) cross sectional area size, A

(2) axial stiffness, kn

to meet the

oy: 0.2% proof stress
E: Young's modulus
L: Flexure length

Flexure structure with
A=1.8mm?2 (kn=2.4 x 104 N/mm)

(kAx:kAy:kAZ: ka:kBy:kCy)
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This document is provided by JAXA.



Flexure Design Investigation

(Flexure width = 10 mm being considered)
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Effect of Mis-Alighment HEAE )| EEAEL |

in the Mirror Mount | 3 S EYymYYERYEY

-0.1 or +0.1 +0.1 or -0.1 (H17)

Assembly I +0.1(;r-0.1 - +0.1 or-0.1 (#17)

-0.1or+0.1 (Al V)

o Assume (maybe) - +0.10r-0.1 | -0.1or+0.1 (Ba(¥)

+0.1 or -0.1 -0.1 or +0.1 (4515

Lateral shift:

Rotation: . ; 2 AENEE | EEnanE R L7 N - mm]

slope [urad] 0.19 -0.19 Ny Nz Mx
sag [nm] 3.75 3.52 7.41

- Also assume reaction-force and <D | 393 | 049
. [mm] ) - 13.93 0.49
reaction-torque are to be |
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even in such a case. ol :
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Mirror Mount Design for Point-A

(Most complicated structure among the 3 mount points)

e Monolithic structure with electric discharge machining.
- Suppress lateral shift/rotational error in flexure assembly.
- Height/tilt adjustment to be performed by shims in btwn. the
mirror mount and the base plate.

e Again

This document is provided by JAXA.



Summary

e Mount design for PhoENiX/SXIS mirror(s) in progress.
» Developed conceptual design for the flexure structure of the mount rods.

- for a component on
Epsilon launcher.

- Designed the mount rod structure for the 3-axes-restraining mount point (Point-A).
- among the 3 mount points.

- . (Monolithic fab. with electric discharge
machining.

- Again
» Assembly procedure being developed at the same time.
 Future prospects:

- Verification of the adhesive for attaching the mirror pads together with the attachment
procedure.

- Design remaining two mount rods.
- Weight saving of the mirror unit (esp. the base plate).
- Verification of the mount structure.

This document is provided by JAXA.





