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1) Object Selection Mechanism

Wide Fisid of View
H87.24 rom (D 1207)

1.1) Conceptual design and operation

— Probe FoV = al / f#
Three probes cover the entire @ 120” (87.24 mm) Field of View.
Each probe is mounted on a 2 degrees of freedom articulatedarm composed |
of a crank arm and a lever arm, driven by 2 corresponding rotation motors: The
crank and lever motors. (See Fig. 1)

Any position in the OSM field of view can be acquired by calculating
appropriate values for theta and phi, noting that two possible solutions could
be found due to symmetry.

T T leverAm ——

Fig. 1

The crank motor is secured to the Sensor and rotates the crank arm, precisely about the rotation axis of the crank motor referred to as the theta axis. The lever
arm motor provides the necessary second degree of freedom by rotating the lever arm and all associated optics, about the phi axis.

Each probes are a at a different distance from the Focal plane, 15mm apart, with the closest probe 10 mm upstream from the focal plane. This design allow each
probe to freely roam the entire field without risk of collidinginto an other probe. The fixed 3 probes are located 45mm behind the focal plane. (See Fig. 2)

1.2) Design requirements: Focal Plane
Mechanism Type: ®/6 OSM #3
FR-1920 : The 3 PnS WFS's shall be deployable anywhere over the 120" (87.24mm) FoR.
Focal Plane FoV : @ 5” (3.635mm)
FR-1526 : Acquisition accuracy >100 mas (0.07mm)
OSM #1
Stability: 5 mas / 3600s (1 um)
OSM #2
Operating Temperature: -10°C +/- 0.3
FR-512: The optical components of the LGSWFS shall be capable of operation at -5° C. Fixed
Probes (x3)
FR-1908 : PnS LGS WFS channels shall be able to pick off LGS beacons that are separated
by 10" (from any other LGS sensor pick off) over the field
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1.3) Design Overview
OSM # 2 Shown (al = -5)

Limit Switch
Track

Tip Tilt - ~ef

Collimator Lens

Pl $330-2

Limit Switch
Honeywell 85125

Crank 8
Counterweight

Q
Lever Motor ,;'
! PI M-037.DG
5 \ Crank Motor
% ] Pl M-038.DG1

Focusing Lens
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1.4) Optical equation applied to the mechanical design

Probe Collimator Lens
(EM1) L1 L2

AO
Focus

PO
Focus

éalA a,

Lever Arm

Fig. 3
Optical Layout (Fig. 3) is optimized when the following equations are verified:

l41)a=b&c=d

142)a+b=x(c+d)
Keeping the AO Focus away from the Probe mirror (FM1) gives:

l43)a=a;+a,
Keeping each Lever arms on a different plane to avoid collision between each other gives a different value of al for each OSM
The Lever Arm Length previously determined gives:

1.4.4) Lever Arm length=b + a,
Replacing1.4.3 & 1.4.4in1.4.1 gives:a =b =» a, + a, = Lever Arm length - a,
Solving for a, = 2a, = Lever Arm length - a; & a, = (Lever Arm length - a,)/2

OSM# ay apH=a-a; a=b=a +a Arm=b +a,

1.4.5) With a = b =120, Table 1 gives all the design dimension of the 3 OSMs
I 10 110 120 230

I -5 125 120 245

11 -20 140 120 260

Table 1
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1.5) Sizing the Probe to 8mm Diameter

The Field of View at the Focal Planeis @ 5” (3.635mm)

The Field of View at the probe is defined by it’s distance from the Focal Plane / f#

The probe Fold Mirrorintercept the light beam at a 45 degree angle creating an elliptical projection at a
distance al from the Focal plane. (See Fig. 4)

The minimum diameter of the mirror needs to be larger than the Ellipse Major Diameter.

The Larger Fold mirror will be at the furthest distance from the Focal plane OSM #1 (al = -20)

& Each Probe FoV is a potential vignetting of an other probe. i

Light from Focus
1.5.1) Largest FoV at the Fold Mirror #1 (FM1) is at OSM #1 (al = -20) Probe

Ellipse Minor Diameter: . . . ] .

d = d at Focus Plan + (al / f#) E)H;pile \/1;/[:]; Ii Szlameter. Lightto L1
=5X0.727 + (20 / 13.66) D =791 mm
=3.635+1.464 i

d =510 mm

FM1

1.5.2) Smallest FoV at the Fold Mirror #1 (FM1) is at OSM #2 (al = -5) Probe

Ellipse Minor Diameter: . . . )
d =d at Focus Plan + (al / f#) gﬂipile \/1;/[:]:\72[) lameter:

=5X0.727 + (5 / 13.66) D = 5.66 mm

=3.635 + .366 i Probe
d =4.00 mm

Fig. 4

1.5.3) Medium FoV at the Fold Mirror #1 (FM1) is at OSM #3 (al = 10) Probe

Ellipse Minor Diameter: . . . )

d=datFocus Plan+ (a1 / f#) | ElliPseMajor Diameter
=5X0.727 + (10 / 13.66) D=618 o
=3.635+.732 i

d =4.37 mm
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1.6) Probe Design

1.6.1) Design Features Common to all Probes

,—L 457)

b= .18

17.64]
h= .30 .

e Base
Fig. 6

e Probe Cross Section
Fig.5

Fig. 7
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1.6.2) Probe Deflection, at rest, under it’s own weight: 1um

* Deflection analyzed on the longest Inclined probe (OSM #2)

URES (mm)
1.3642-003
1.251e-003

L 1.137e-003
. 1.023e-003
. 9.098e-004

. 7.958e-004

6.522e-004
5 655e-004
4.548e-004

. 3411e-004

2.274e-004

1.137e-004

1.000e-030

7.29 Probe Deflection

Fig.9

Fig. 10

-Mass of the probe w = mg = 0.01 Kg x 9.81 ms2= 0.098N
-Moment of Inertia: | = bh3/12 = 4.57 x 7.643/12 = 169.8 mm*
-6061-T6 Module of Elasticity: E = 68,800 N/mm?

-Max Deflection: v = wL3 / 8EI

v =0.098 X 1003 / (8 X 68,800 X 169.8) ——100—
v = 98000/ 93457920 Probe Length

Fig. 8
v=0.001mm
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1.6.3) Frequency Analysis

List Modes

Study name: Frequency

tMaode Mo. | Frequency(Rad/sec) | Frequency(Hertz) | Period[Seconds) |
1480.3 235.59 0004244
2 2512 393.79 0.0025013
3 3407 1497.2 0.00066732 -
OSM #3 4 15592 24816 0.0004029
5 40735 0.00024543

List Modes

Study name: Frequency

Mode Mo, | Frequency(R ada"sec]| Frequency[Hertz) | Perind[Seconds) |
19116 304.24 0.0032863
2 32465 5167 00019354
3 12159 19351 000051677
O S M #2 4 19832 3156.3 000031683
5 29325 4BE7.2 000021426

List Modes fz

Study name: Frequency

Frequency[ﬂad!secﬂ Frequency(Hertz) | Period(S econds) |
25145 400.2 0.0024987
2 37065 58949 0.0016952
O S M # 1 3 16237 2884.2 0.00038696
4 22491 35795 0.00027937
5 32890 52346 000019103
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1.7) Mass and CG of the Lever Arm Assembly

Total Mass: 1,570 grams ( 15.4N )
CG located at the Axis of rotation, 36 mm above the Lever motor Interface.

Torque at the Lever Rotation Stage Interface: 0.036 X 15.4 = 0.55 Nm

Tip Tilt
P1S-330-2
65 grams

% in dia
Collimator Lens
1gram

Lever Arm

CG Location
926 grams

Micro-Switch
Honeywell 85L125

-.l 476 grams
12/1/2009

Fig. 11
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31l Mass Properties

Print... Copy

Output coordinate system:

Selected items:

D Assigned mass properties

Recalrulate

Coordinate Systeml

Probe Assy 0SM 3 downstream Stages al = 10

Include hidden bodies/companents

Show output coordinate system in carner of window

Mass = 1568.1 grams

Zenker of mass: { millimeters )
K=10.
¥=-36.5
Z=-0.0

Taken at the center of mass,
Ix=(1.0, -0.1, -0,0)
Iy =(0.1, 1.0, 0.0}
Iz =(-0.0, 0.0, 1.0)

Lxx = 1143500.9
Lyx = -350709.6
Lex = -146.0

Do = 32360470
Iyx = -354150.8
Izx =-146.3

Cutput coordinate System: Coordinate Systemi

“Walume = 471824, 2 cubic millimerers

Surfare ares = 113963.3 millimeters2

Principal axes of inertia and principal moments of inertia: { grams * square milimeters §

Px = 1125800.0
Py = 8092158.7
Pz = 84172533

Moments of inertia: { grams * square millmeters )
Taken at the center of mass and aligned with the output coordinate syskem,
9,

Ly = -350709.6 xz =-146.0
Lyy = 8074455.0 Lyz = 198.6
Lzy = 193.6 Lzz = 8417253.2

Moments of inertia: { grams * square millmeters )
Taken at the output coordinate syskem.

Iiz=-148.3
Iyz=416.5
Izz = 10509805.0

Loy = -354150.8
Lyy = B074463.6
Izy =416.5

i |

Mass properties of Probe Assy O5M 3 downstream Stages al = 10 fixed lens { Assembly Co

Bay
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1.8) Static load on the lever motor

PI M-037.DG Rotation stage

M-037 rotation stages are equipped with ultra-precise worm gear
drives allowing unlimited rotation in either direction.
An integrated spring preload eliminates backlash.

Double-row ball bearings allow zero backlash, high load capacity and

extremely low wobble.

Model M-037.DG is closed-loop DC motors with shaft-mounted position

encoders and precision gearheads providing 3.5 prad at a design

resolution of 0.6 prad.

Torque FS=3/0.55=5.5

I L]
2 [ :
ﬁ ‘If}_ e .n|¢.° 2 — ] R
T - \
w
o
40 10 B3,8
o
~ 1| pd
- 2
w
i m——mmn
-
67.6
[=2]
i @38 4
o I
ol P42 4,5 r~
i<l
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Technical Data
Model
Active axes
Motion and positioning
HAotation range
Iintagrated sensor
Sensor resalution
Design resalution
Min, incrermental mation
Backlash
Unidirectional repeatability
Wobble
Max, velocity
Mechanical proparties
Worm gear ratio
Gear ratio
Malor resolution
Load capacity/axinl force,
sell-locking
A, torque [y, byl
Mace, torque clockwise ()
Ma. torque counter clockwise (B}
Drive properties
Motor type
Operating voltage
Electrical power
Refarence switch
Miscollaneous
Operating temperature range
Material
Mass

Recommended controller/driver

M-037.00
Rotation

=360

-20 10 465
Aluminum
03

incl. motor cable, ¥ m, sub-D connector 16-pin
*2-phase stepper modor, 24 V choppaer voltage, max. 0.8 Afphasa, 400 full steps’rew., motar resoluticn with C-583 stepper motor controller

M-037.DG
Rotation

=360

Rotary ancodar
2000

0.58 (34 x 109
35

200

30

<150

6

1801
(2812 = .61

+200
+3

i

0.5

DC motor, gearhaad
010 =12

3

Hall-affect

-20 10 465
Alurminum

0.65

C-863 (single-axis
C-843 PCI-Karte
lor up to & axes)

[M-037.PD
Rotation

360

Rotary encoder
({000

F.75 {0.0005)

PctiveDrive™ DC Motor
B4 [PWM)

po

Hall-affect

20 10 +65
fluminum

P62

[-843 PCI-Karte (p. 4-120)

for up 1o 4 axes)

M-037.25
Rotatlon

=360

5.45* (0.00031)

180:1

B0

+300
+3

0.5

2-phase stepper motor®
M

Hall-affect
-20 1o +65

Aluminum
0.64

[-BE3 single-axis, p. 4-114) C-663 {single-axis,

p.4-112)

M-037.DG rotation stage with DC Motor and gearhead
Table 2

Alex Delacroix

cis./rav.,
prad (%)
prad
pirad
prad
prad

s

SISOV,

N

Nm
Nm
Wm
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1.9) Mass and CG of the OSM #1 Assembly

Total Mass: 3,874 grams (38N)

CG located at the Crank Axis of rotation, 60 mm above the Lever motor Interface.

Torque at the Crank Rotation Stage Interface: 0.060 X 38 =2.3 Nm

\

12/1/2009

Lever Arm Assembly

ms

’

Lever Motor
PI M-037.DG

650 grams

Lever Adaptor
455 grams

Crank Adaptor
435 grams

Periscope Assy
60 grams

Fig. 12

Counterweight
800 grams

Alex Delacroix

CG Loca

31! Mass Properties

Print... ][ Copy ][ Close ][ Options... ][ Recalculate ]

Output coordinate system: | Coordinate Systeml £

OSM 3 Assembly downstream stages a= 10 sma.

Selected ikems:

Include hidden bodies/components
Show output coordinate system in corner of window

D Assigned mass properkies

Mass properties of ©5M 3 Assembly downstream stages a= 10 small lens { Assembly Confige
Output coordinate System: Coordinate System?

Mass = 3874, 12 grams

olume = 1130925.28 cubic milimeters

Surfare area = 33686806 millimeters”~2

Center of mass: { milimeters )
K=1.94
¥=1.94
Z =159.66

Principal axes of inertia and principal moments of inertia: { grams * square milimekers )
Taken at the center of mass.

Ix = (0,93, 0,02, -0.36)  Px = 7535628.32

Ty = (-0.36, -0.02, -0.93) Py = 23416212, 44

Iz = (-0,03, 1.00, -0.01) Pz = 2762767254

Moments of inertia: { grams * square milimeters )
Taken at the center of mass and aligned with the output coordinate system.

Lxx = 957909586 Ly = 433374.90 Lxz = -5306073.84
Lyx = 43337490 Lyy = 27616330.60 Lyz = -62991.23
Lzx = -5306073.64 Lzy = -62991.23 Lzz = 21334036.54

Moments of inertia: { grams * square milimeters )
Taken at the autput coordinate system.

Inx = 23385134.34 Lty = 448002,13 Ixz = -4356666,54
Iyx = 443002.13 Iyy = 41422453 .36 Iyz = 385333.75
I2x = -4856666,54 Izy = 385889.75 Izz = 21413291.32

|~
|
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1.10) Static load on the crank stage

PI M-038.DG Rotation stage
Technical Data

Model M-038.001 M-038.0G1 M-038.PD1 M-038 251 Units
Model M-038.DG1 is equipped with a closed-loop DC motor with Active axes Rotation Rotation Retation Rotation
cps .. .y Maotion and positioning
shaft-mounted position encoder and precision gearhead providing Rt ores g g ey s
minimum incremental motion of 3.5 prad at a design resolution of 0.6 Iiagratad seaisr = Rotary sncoder Rotacy ancoder =
u_rad . Sansor resclution - 2000 4000 - stepsray.
Design resalution - 0.60 (35 x 10 .55 (0.0005) 5.58* (0.00032) wrad (%)
Min. incremental motion - a5 n i | rad
Backlash - 200 200 200 prad
Unidirectional repeatability - 20 20 20 wrad
Wobble =T5 =75 =75 =75 wrad
Max. velocity = B %0 0 ]
Torque FS=6/23=2.6 Machanical properties
Worm gear ratho 1761 176:1 176:1 176:1
Gear ratio - 200181 = 26,61 - -
Motor resolution - - - Ba0D* SteparE.
Max. load/axial force =400 400 400 =400 N
Maximum torgue (i, 8,1 = =6 16 =6
Maximum torgue CW=* 2 2 2 2 Nm
Maximum torgus CCW®* (o] 0.8 08 0.8 Nm
Drive properties
105 0 Mator type - O Motor, ActivaDrive™ 2-phass
30,3 02 gearhead DC Maotor stepper motor®
& |7 M3T5 mavs 19 2 | 16_ Electrical powes - 3 20 o
o 7 Ratarenca swiich - Hall-gffact Hall-affect Hall-affect
f T 1] [ L] Miscellaneous
F Jg * | Oparating voltage - 12 V ditferentisl 24 (PWM) 24 v
Oparating temperatura ranga -0 to +65 <2010 465 -20 to +65 -20 10 +65 *c
Material Aluminum Aluminum Aluminum Aluminum
SRS g = : Mass 08 1.26 135 126 kg
219 3 ° 17 Recommended controllerdrives C-863 (single-axis) C-863 (single-axis, p. 4-114)  C-653 (single-axis,
259 10,5 C-843 PCI board C-843 PCl board (p. 4-1201  p. 4112
— tfor up o & axes) (for up to 4 axes)
7 £ 8 (DG” *2-phase stepper motor, 24 V chopper vollage, max. 0.8 Afphsse, 400 full stepairey., maotor resolution with C-853 stepper motor contraller
..'_._ w 3,5 (PD1) b . LW clozkwise; COW: counter-clockwiss
1 T i 9 (.281
-Tsr i -
8,27 10 D6V 3 i j
I !

(1sz)o'is
(Lad’)g06
(Lo0’) 8'c6

36,3 (.DG1)
40,0 (.PD1)

33,0 (:281) 19,5 ';?8((3";}; M-038.PD1 Rotation Stage Custom M-038 with folded drive

12/1/2009 39 (.281) Alex Delacroix Table 3 14




1.11) Probe Position Accuracy

Position Accuracy at the longest probe: OSM #3, al =-20

Lever Arm Length: 260mm
Crank arm Length: 41.8mm

Lever Stage M-037.DG Design resolution: 0.000034°
Crank Stage M-038.DG1 Design resolution : 0.000035°

Lever arm position accuracy: 250mm X tan 0.000034° = 0.00015mm

Crank arm position accuracy: 290mm X tan 0.000035° = 0.00018mm

=0.00033mm
=0.00045"
Resulting position accuracy at the tip of the probe = 0.00033mm = 0.45 mas . %

1
r—

1.12) Probe Position Repeatability
Position Repeatability at the longest probe: OSM #3, al = -20

Lever Arm Length: 260mm
Crank arm Length: 41.8mm

o¥e

Lever Stage M-037.DG Design repeatability: 30 urad = 0.0017°
Crank Stage M-038.DG1 Design repeatability : 20 prad = 0.0011°

Lever arm position repeatability: 250mm X tan 0.0017° = 0.007mm
Crank arm position accuracy: 290mm X tan 0.0011° =0.005mm

=0.012mm =.016"

Fig. 13
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1.13) Probe Patrolling range

The probe patrolling range is limited by a contact switch (Wobble type) that, in case of software glitch, would trip the stages when
contacting a track simulating the desired probe range.

@

-—_’/" o)) =l -

T,

Probe at 0° Probe at 45° Probe at 180° Probe randomly across the field

12/2/2009 Alex Delacroix 16



2) Laser Guide Star Architecture

2.1) Design requirements

FR-509: The LGSWFS shall support 7 laser guide stars. Of these lasers, one is located at the center of the field of view and the other three are on the vertices of a
equilateral triangle around the central star. The remaining 3 guide stars can be positioned at random around the field of view.

Fixed Asterism #2 JE

OSM #2

Fixed Asterism #4
(Central)

Fixed Asterism #1 @
\ \

Translation slides

IH=
(Focus) \ ‘ e @

/

Dia 120” FoV

OSM #3

/ Fixed Asterism #3

Mass Estimate: 200Kg

12/3/2009 Alex Delacroix
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2.2) Design Overview

Pdf Version

12/2/2009

Dimensians in mm

[ 589nm LIGHT FROM DICHROIC

Enclosure Wirdow Assembly

L DEPLOYABLE LGS |
! 120" (87.24 mm]' |

; FIXED LGS
| R 10" (7.27 mm}
i @120°

j on environment cleanfiness

| Optional window depen

FOCuUs Fizr32
WITH 4 362 mm?
FIELD STGR

31x31LENsLET o
! @ PUPIL)

| RELAY LENS

Total path length from Focai

1| plane to CCD-1163.07 mm

PATROLLING Asterism
S WES

{X3)

(Y
- —

Optional Tube sealing
LGS enclasure with AO Bench

LGS ENGLOSURE 1 BAFFLE

120 Tuu st
0 — —4

v, 7
o COLLMATOR  Figs
LEhs

coumAToR
_eb Lens

P |

[

i I 1
|

Focus 1386
Wi |
| Aeos10r  eawaxs
;«mmu_@__ =i
rod 3 1
s
Y | i
I | - i
coLmkTon
i L D i

| ! I‘f_ﬂﬂ-

@ P

I ! RELAY LENS I £ i

[} ! Total path length from Focal | _ .1
plane to CCD:1086.35 mm

FIXED Asterism

e T 1

(Central)

TRANSLATION
(205mm +/-50 pm)

{Ambion proseure & Temparane)

|
FocusinG Q__
e
|
|
|
. e
|
|
|
x FOGUS
i 0
| e — -g—— e
FELD |
| stor
i : s i
1 | i t i
couwmaTor
' PTt
,
s

' W
1 BXa3

i LENBLET "'—.—[ i
i @ Pusl | Al o

RELAY LENS 2098

Pren & Yaw
marual
sfusiment

Total path length from Focal | _

plane to CCD:1086.35 mm

FIXED Asterism
GS WFS

@x727mm | =

@1207)

(to compensate Na distance)

)
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3) Patrolling Asterism (Deployable)

3.1) Design requirements

-FR-519: The 3 PnS LGSWFS's shall patrol and pick off any LGS in the 120" FoR

OSM #3

OSM #2

Dia 120” FoV OSM #1

12/2/2009 Alex Delacroix 19



3.2) Design Overview

Collimator Lens

Collimator Lens

Fold Mirror for
packaging

CCD

Tip Tilt
U Channel 6 x 3x.125
(Bonnell 103301)

12/2/2009 Alex Delacroix 20
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3.3) Stress Analysis of Standard material

Uy (mm)
5.230e-004 U (mm)
4.930e-005 22660-003
. -4 244e-004 9.1042-004
| 6950004 | 44510004
| -1 3726003 -1.801e-003
-3.156e-003
| -1 8456003
-4.512e-003
l -2.319e-003 s 8870003
58676
2793003 72230003
| 328664003 | 55780003
. -3740e-003 . -0.934e-003
4214003 1.1280-002
IPN beam 10” x 6” x .25” Thk: 65 Lbs o .
4887003 Square beam 6” x 6” x .125” Thk: 38.7 Lbs
-5161e-003
LY (mim)
1 3226-003
-6.7326-002 Y o
L +1.3602-001 1 677e-004
. 2042001 -26162-003
| 2732800 | -5.399¢-003
. -3.4192.001 . -6.1820-003
-4.1052-001 | -f-0are-002
. -1.375e-002
-4.7926-001
-1.653e-002
| -5.478e-001
-1.932e-002
| 61642001
L -2.210e-002
+6.851-001 2 4éife 002
-7.537e-001
” ” 3 -2.767e-002
Plate 7" x 1" Thk: 62 Lbs 2200000
-3.045e-002
” ” . -3.323e-002
L I-Plate 6” x 0.5" Thk: 35 Lbs
U gmm) U (mm)
6.1426.004 6.1436-004
-9.702e-004 -1.142¢-003
| -2.555-003 [ 28%8e 003
. 45552003
. -4.139e-003
. -B#11e-003
| 5724003
| -B1662-003
| -7.308e-003
-3.9248-003
l -5.8938-003
-1.158e-002
-1.048e-002 1 3448002
| -1.206e-002 -1.5198-002
s . -1.3650-002 -1 B958-002
” ” . -1.523e-002 -1 871e-002
I-Plate 6” x 0.5” Thk: 51 Lbs :

-1 B518-002 U Channel 6” x .125” Thk: 13 Lbs 21 -2.046e-002

-1.840e-002



4) Fixed Asterism (Tomography)

4.1) Design requirements

-FR-1867: There shall be one central LGS WFS and 3 LGS WFS's that are fixed at 10" dia. with equal angular separation.

4.2) Design Overview

/ 10" For

Fixed Asterism #2

3 XEq. sp.
@ 120°

/ Fixed Asterism #3

Fixed Asterism #4
(Central)

Fixed Asterism #1

12/2/2009 Alex Delacroix 22



4.3) Peripheral Fixed LGS WFS Design
4.3.1) Overview

The fixed probe pick-off the 10” Fov to relay with the downlink tip-tilt mirror at the pupil location. Each Fixed LGS WFS is equipped with yaw and pitch
motion about the Focus point which along with the downlink TT mirror can be used to align each channel to the incoming beam and keep the lenslet to
LODM registration. .

Manual Pitch Control
Micrometer

Newport HR-13

N yaw Cirl

Collimator Lens Manual Yaw Control

CCD Micrometer
TBD Newport HR-13

U Channel 6 x 3 x.125
(Bonnell 103301)

Collimator Lens

Field Stop at Focus

Focusing Lens

Tip Tilt
U Channel 8 x 3 x.125
(Bonnell 103311)

12/3/2009 Alex Delacroix 23


http://www.bonlalum.com/Login/SalesEng/SEStandardShapes_display.jsp�
http://search.newport.com/?q=hr-13�
http://search.newport.com/?q=hr-13�
http://search.newport.com/?q=hr-13�
http://search.newport.com/?q=hr-13�
http://www.bonlalum.com/Login/SalesEng/SEStandardShapes_display.jsp�

4.3.2) Pitch & Yaw Adjustment

-Pitch & Yaw about the Focus is adjustable using 2 manual Micrometers,0.5um Sensitivity, 13mm Travel,
located 555.8mm (21.88in) away from the Focus, giving 180mas Sensitivity with 84” Travel.

Manual Pitch Control } !
Micrometer . ~ aE e

Newport HR-13

Pitch Axis
Shoulder Bolt
and bushing

Yaw axis track

Manual Yaw Control

Micrometer Compression
Newport HR-13 Spring
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Manual Pitch Control
Micrometer

Newport HR-13

Compression
Spring

Manual Yaw Control
Micrometer

Newport HR-13

¥ Ctrl

-The Yaw control Micrometer is maintained in contact with the U-Channel by a
compression spring guided by a plunger.

-The Pitch Control Micrometer is maintain in contact with the base by gravity.

12/3/2009

Field Stop

Pitch Axis
Shoulder Bolt
and bushing

Yaw axis
Gimbals Mechanism

-The Yaw Axis, running thru the Focus, rotates the Gimbals mechanism thru the
base of the channel, held by a Bearing Nut. A friction track and bearing should be
sufficient to achieve the rotation.

-The Pitch Axis, running through the Focus as well, rotates the U-Channel thru the
Gimbals mechanism by the alignment of 2 opposed shoulder bolts slide fitted with
press fitted bushings.
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4.4) Central (On-Axis) Fixed LGS WFS Design
4.4.1) Overview

The Central fixed LGS Asterism does not require a probe as it receive straight light from the AO Fov to relay with the downlink tip-tilt mirror at the pupil
location thru a Packaging Fold Mirror. The Central Fixed LGS WFS is also equipped with yaw and pitch motion about the Focus point which along with the
downlink TT mirror can be used to align each channel to the incoming beam and keep the lenslet to LODM registration.

Manual Pitch Control

CCD Micrometer
TBD Newport HR-13

63 x 63 Lenslet
Relay Lens

Pitch

Fold Mirror Focusing Lens M

Collimator Lens

1=

U Channel 6 x 3 x.125
(Bonnell 103301) \
Collimator Lens v

Gimbals Assy
Field Stop at Focus

Tip Tilt U Channel 8 x 3x.125

(Bonnell 103311) Manual Yaw Control

Micrometer
Newport HR-13
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5) Structure

5.1) Design requirements

FR-525: The LGSWFS optics shall reimage the DM onto the LGSWFS lenslets to an accuracy of TBD mm in focus.

5.2) Design Overview

The LGS Structure needs to rigidly accommodate with the installation of each 7
Channels and allow relatively easy access to each optical components for
Installation, adjustments, replacements and maintenance. A Honeycomb panel
Structure would weigh around 100 Kg compared to 250 Kg of plain welded
Aluminum and would be at least twice as rigid.

12/3/2009

The structure is mounted on three Delron Slides HPRSA4-9FB rated each
at 182 Kg for 225mm travel with a .00005mm repeatability and a straight
line accuracy of .001mm/25mm travel. (See Delron Catalog p. 23) The
assembly is actuated using the Newport Stage 1LS-250CC
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6) Mechanism motions (FR-540)

-FR-539: The LGSWFS shall have mechanisms controlled by the RTC and/or the supervisory control system to keep each individual LGS WFS in focus

Accuracy / . .
Device DOF per TLDOF Type Axes Range Repeatabil Trac.klng Tracking Slew Rate Control
stage ity Device? Rate Category

\ I,'G.S,YVFS 1 3 Linear z 10 mm 10 mm Yes 4 TBC
OTITTOCUS

LGS WFS

Unit 1 3 Rotational 0 360 deg O',O,lcc,??g Yes 4 Un-necessary
rotation T See Demo
15 arc-\
LGS WFS . 0 sec
pickoff 2 6 Rotational o 360 deg 300 arc- No 6
sec TBC
N

LGS WFS 1 1 Linear z —136-mmr 0.5mm 4

Assy focus
205mm\ Or 0.05mm?

Tip Tilt 0.05

Stabilization 2 20 Tip Tilt 10 mrad o Yes
. microrad
Mirror
N,
\ These numbers seem quiet large...
&/ Would 204mm work? 9 &

We get 0.45mas / 16mas (See P. 15)
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