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S confraves

| Brashear Systems
1 VERIFICATION INFORMATION STATEMENT
Mageltan Project 11 Secondary Mirror
[ Specification:
; OCIW Dogument No. 95SE0008
4 September 1998

VIS# 1 10Ft REV: - Date: 4 September 1598

Specification Paragraph Title: 2.1 Surface Figure

Parameter: Vertex Radius and Conic Constant
Mcthod: Configuration: Schedule:
Test and Analysis Part Assembly Final Acceptance Test
REQUIREMENT:

Vertex radius and conic constant shall' meet the specifications below. An additional combined specification of the vertex
radius and conic constant shall also be met.

Vertex Radius: R, =2862.5 + 5mm
Conic Constant: K=-0,63349 £ [.0e-3
Combined Specification: ‘A R.— -AE_T{ < 4.5mm
1x10
VERIFICATION APPROACH:

Verification shall be by a conic conjugate test. Using measured wavefront Zernike terms along with the test
| parameters of thicknesses, radii, etc, raytrace best fit radius and conic using Zemax-EE.

Vertex Radius: / / Z 7./)[7 7"'/“ 000 /'»l”h’x
Conic Constant — . 6\53 5’3 +/— : (_’7(”)()/ 17/

Combined Specification: 2 3 Jadlea
RESULTS: PASSED FAILED RETEST
COMMENTS (optional):
VERIFICATION APPROVAL:
CONTRAVES BRASHEAR SYSTEMS OCIwW

,_%A %%w DATE Z/ﬁ»?/@" pATE /- 23-9 7

Woe ressive all rights in connegtion with this document and in the subject matter represented therein. Theffecipient hareby acknowledges these rights snd shall not, withaut
permisaion in writing, disclose or divilge this document in whale of in part to third parties or use it far any purpose oiher than that for which it was defivered to recipient.
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reak to Valley
RMS (tc chief)}
oMS (to centroid)
ariance
czrehl Ratio (Est)

RMS fit error :
Sfaximum fit error

0,012523 :

0.000000
~0,000000
-0.037351

0.000000

0.000000

0.009000
-0.000000C
-0.049513
-0.0006000

0.000000 ;

0.000Q00
0.000000

-0.9000C00 :
-0.000000 :
0.000357 :

0.000000
-0,000000
-0.000000

0.000000 *

0.000000
0.0000090

-0.000000 :
~0.000000 :

~0.000004
-0.000000
-0.000000
0.000000
0.000000

-0.000400 :
0.000000 :

0.9000000
0.0000400
0.000000

-0.060000Q :

0.000000
«~0,000000

{to chief)

is the RMS of the OPD after subtracting out piston.
1e RMS (to centroid) is the RMS after subtracting out both piston and tilt.

The RMS {to centroid) is most physically significant and is generally what

is meant by 'the RMS'. Although ZEMAX uses the term 'centroid' for brewvity,
1e refersnce point is not the diffraction intensity c¢entroid, but the reference
»int which minimizes the variance of the wavefront.

Using Zernike Fringe polynomial set.

0.0000 deg
0.6328 microns

0.116084
0.030286
0.030286
0.000917
0.964436
0

0

.000000
.000000

1

{p) * CO
{p) * ST
(2p~2 -

(pf\z) *

{pr2)y *

(3p*2 -

{3p~2 -

{6p~4 -

(pn3) *

(p~3) *

(4p~2-3)
(4p~2-3}
(icp~4 -
{lop~d -~
(20p~6 -
{p~d) *

(prd) *

{spr2 -

(5p~2 -

{l5p~4 -~
{15p™4 -
{35p~6 -
{35p"6 -
(70p~8 -

“isting of Zernike Fringe Coeificient Data

e ! Ci\My Docunent s\CLARKSON\ZEMBX\magellan\sec\gonjugateSNl.ZML
Title: Magellan Secondary Conjugates
i MON JUN 28 1999

waves
waves
waves
waves squared

waves
waves

5 {A)

N (R)

1)

€03 (2A)

SIN (2A)

2) p * COS (A)
2) p * SIN (A)

6pr2 + 1)
cos (3A)
SIN (3A)

p*2 * COS {2A)

pt2 ¥ SIN {2A)

12p"2 + 3) p * COS (A)
12p*2 + 3) p * SIN (A}
30p~d + 12p~2 - 1)

COS (4R)
SIN (4A)
4) p*3 * COS (3A)
4) p~3 * SIN {3A)

*
20p°2 + 6) pr2 * COS (2R)
20p"2 + 6} p~2 * SIN (2A)
60p~4 + 30p~2 - 4) p * COS (A)
60p~4 + 30p~2 - 4) p * SIN (A)
140p*6 + 90p~d - 20p™2 + 1)

(p~5) * COS (5A)

(p"5) *
(ep~2 -
(6p~2 -
(21ph4 -
{21p~4 -
(56p"6 -
(56p~6 -
(126 p*8
{126 p"8
{252p~10
{924p~12

SIN (5A)
5) pr4 * ¢0S (4A)
5) p*4 * SIN (4A)

30p~2 + 10) p~3 * COS {(3A)

30p~2 + 10) p~3 * SIN (3A)

105p~4 + 60p~2 - 10} p*2 * COS (2A)

105p~4 + 60p~2 - 10) p*2 * SIN (2ZA)

- 280p~6 + 210p~4 - 60p~2 + 5) p * COS (A)
- 280p~6 + 210p~4 - 60p~2 + 5} p * SIN (A)
- 630p~8 + 560p~6 - 210p*4 + 30p~2 - 1)

Nﬁj}l"virﬂaﬁ/ S Aﬁf‘j" @‘ﬂ) f—/ﬁ.of)() /

Loy by 10075
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confraves

Brashear Systems
VERIFICATION INFORMATION STATEMENT
Mageltan Project /11 Secondary Mirror
Specification:
OCIW Document No. 95SEG008
4 September 1998

visg 2 10F1 REV: - Date: 4 September 1998

Specification Paragraph Title: 2.2 Clear Aperture

Parameter: Clear Aperture
Method: Confipuration: Schedule:
Test and Inspection Part Assembly Tinal Acceptance Test
REQUIREMENT:

Outer clear aperture shalt be 1339mm (52.72 inches). Inner clear aperture shalt be 257mm (10.12 inches).

VERIFICATION APPROACH:

Four fiducials shall be placed at the outer clear aperture boundaries and four fiducials at the inner clear aperture
boundaries. Verify visually that continual fringes exist beyond the fiducials on the interferogram.

’ v £
Outer Clear Aperture (/(/I PR L '#w!h / 33 / Aine
Inner Clear Apetture / ARY /’/\AL’L 2577 pun

RESULTS: PASSED 2 ; FAILED RETEST

ﬁf’ MEESY vod 5’ %%"’F’? / fuse. /L/ e |7 [/ %ﬁ-f/f'y N (Ie//

COMMENTS (optional).

VERIFICATION APPROVAL:

CO /VES B;S/}[EAR SYSTEMS OCIw
- ,,x/....,., %ﬁ,\_ DATEZZ;_/@ _777»-\';’ I/,Q____ DATE 7-23 -9

We reserve all rights in connection with this decument and in thé;sub}ed matter represanted therain. The'reciplent hereby asknowledges these rights and shall nat, without
pormission in writing, disclose or divulge this decument In whole or in partto third parties or use it for any purpose other than that for which it was delivered ta recipient.




contraves

Brashear Systems
VERIFICATION INFORMATION STATEMENT
Mageltan Project f/11 Secondary Mirror

Specification:
QCIW Document No, 95SE0008
4 September 1998
VIS# 3 10F1 REY: - Date: 4 September 1998
Specification Paragraph Title: 4.2 Centration Tolerance
Parameter: Centricity of Optical Axis to Mechanical Axis
Mecthod: Configuration: Schedule:
Test and Analysis Part Assembly Final Acceptance Test

REQUIREMENT:

The optical axis shall be within 2mm of the mechanical axis.

VERIFICATION APPROACH:
Interferometric test with 0° and 180° positions. Use dial indicators to measure mechanical shift of mirror during

rotation. Test for change in coma from the two positions. Raytrace system using mechanical shift and coma
change to find location of opticat axis relative to mechanical axis.

Y, , . '
77@ (2/4 /5 [20/0 %1/ M;g/ //“ML )L/u» /’Z’Z’c’-'-cfléﬁft/ﬂ.a{ @m’e"”
+pw ands f ha 1 f}'[\f" ﬁ;ﬁw'ﬂ_/ p-
RESULTS: PASSED _X FAILED ___ RETEST_____

COMMENTS (optional):

VERIFFCATION APPROVAL:

CONTRAYVES BRA?QI\ SYSTEMS OCIW
Z. M__,/»/Z;”“—-—’ DATE7£2 51327‘—7’}4&9’é £gﬂ DATE 7-23-97
We resarve all rights in connsction with this document and in the subject Matter represented therein. The réipient hersby acknowledges these rights and shall not, without

permission In wiiting, disclose or divulgs this documant in whole or in part to third partles of uge it for any purposa other than that for which it was delivered to rotiplent.
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confraves

Brashear Systeins
VERIFICATION INFORMATION STATEMENT
Magellan Project /11 Secondary Mirror
Specification:
QCIW Document No, 958E0008
4 September 1998

VIS# 4 1 0F 1 REV: - Date: 4 September 1998

Specification Paragraph Title: 5.1 Polish Area

Parameter: None
Mcthod: Configuration:
Visual Tnspection Part Assembly
REQUIREMENT:

Entire front face of mirror shall be polished.

VERIFICATION APPROACH:

Visual inspection of polished surface.

RESULTS: PASSED >< FAILED RETEST

COMMENTS (optional):

VERIFICATION APPROVAL:

CONTRAVES BRASHEAR SYSTEMS OCIW

Schedulc:
Final Acceptance Test

DATE /~23%9 %

QMM gZ //'é’--’"*' DATE7 /75/ 74 %/_j

& 4 7
W reserve all rights in connection with this document and In the subject mnéar represented therein, The Lclpient hareby acknowlsdges these rights and shall not, without
permiasion in writing, disclose or divuige this document in whole or in part to third parties ot use it for any purpose other than that for which it was delivered to recipient.



confraves

Brashear Systemis
VERIFICATION INFORMATION STATEMENT
Magellan Project /11 Secondary Mirror
Specification:
OCIW Document No. 95SE0008
4 September 1998

VIS# 3 1 0KE1 REV: - Date: 4 September 1998

Specification Paragraph Title: 5.2 Central Region

Parameter: None
Mocthod: Configuration:
Visual Inspection Part Assembly
REQUIREMENT:

SOmm central region of mirror shalt be polished.

VERIFICATION APPROACH:

Visual inspection of polished surface.

RESULTS: PASSED X FAILED RETEST

COMMENTS (optional);
VERIFICATION APPROVAL:
CO ES BRASHEAR SYSTEMS

Schedule:
Final Acceptance Test

DATE_/~23~99

7 MZ;-._ %Z—— DATE 77[ 734/27 " Mo %j

W raserve all rights in connection with this document and in thd subject fatter represented thatein, The‘ecipient hereby acknowledges these righta and shall net, without
permission In writing, disclose o divulge this document in whele or in part to third parties ar use it for any purpese other than that for which it was defivered to reciplent.



contraves

Brashear Systems
VERIFICATION INFORMATION STATEMENT
Magellan Project £/11 Secondary Mirror
Specification:
OCIW Document No. 95SE0008
4 September 1998

VIS# 6 10F 1 REV: - Date: 4 September 1998

Specification Phragraph Title: 5.3 Surface Quality

Parameter: Structure Function
Mcthod: Configuration: Schedule:
Test and Analysis Part Assembly Final Acceptance Test
REQUIREMENT:

Tn (ol Ptk St

Structure function shall have the following values, e

[7 jve /3 pi

S (cm) s (111) ,
5 17 JHY. 3 e j3.4 nm
10 26
20 40 174 /5]
> 50 66 2.2.77 /5.9
S5Y $0-3
VERIFICATION APPROACH:

The test method shall be in the vertical line of sight using the null lens. To simulate the zero g state, the secondary
mirror shall be supported on its back on a layer of pitch. Interferometric data shall be taken at several orientations,
Software shall be used 1o reduce the data into low order aberrations and high frequency errors. Correlation of data
shall be made between null test and conjugate test.

RESULTS: PASSED_Z FAILED RETEST

COMMENTS (optional):
’ ’ VERIFICATION APPROVAL:
CO VES BR.ASHEA?’ STEMS OCIW
. 2/47; ﬂ
ol [ A~ DATES/ LS e DATE ¢-23~99
\We raserva all ights in connection with this decumant and in the subject Mmatter representod therein, The reclpﬂmt heraby acknowladges thase rights and shall not, without

parmission In writing, disclosa or divulge this document in whole or in part to third parties or use It for any putpese other than that for which it was delivered to recipieat.
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contraves

Brashear Systems
' VERIFICATION INFORMATION STATEMENT
Magellan Project /11 Secondary Mirror
Specification:
OCIW Document No. 93SEQ008
4 September 1998

VIS# 7 10QF 1 REV: - Date: 4 September 1998
Specification Paragraph Title: 5.5 Microroughness

Parameter: Surface Roughness

Mcthod: Configuration: Schedule:
Test and Analysis Part Assembly Final Acceptance Test
REQUIREMENT:
Polished surface shall be smooth at spatial frequencies <= 1 cm such that microroughness shall not exceed 20
angstrom RMS. ‘
VERIFICATION APPROACH:

Three surface replicates shall be placed at 120° intervals such that the radial positions will be equi-spaced between
the inner and outer clear aperture. Surface replicates shall be made using procedure TR-28956. Surface replicates

shall be measured.

/;/am?f 20 / ﬁ‘ﬂmf ég* D 77 /4%/]3; f N\C 4

;X | Ooe |

RESULTS: PASSED FATLED RETEST 4 7

- T 0 o Y
COMMENTS (optional): : | 5 &

-3 £rom ©cp ///./a%

e
s

T toal P/A CEMERT

TV
chg 1T

VERIFICATION APPROVAL:

co VES BRASHEAR SYSTEMS 0
%A‘ /Zéﬂ DA’H?Z ?%f ? %ﬁggz—_/DATEm- -9 v

Wae reserve all rights in connaction with this document and i ubject' matter raprosented therain, Tha recipiafit haraby acknowledges thesa rights and shall not, without
permission in writing, disclose or divuige this document in whole or in part to third parties of use it for any purpose cther than that far which it was delivered to recipient,




27-May-89 Magellan Secondary Replication Samples
J. Arendt P-V and RMS Surface Roughness
Roughness in Angstroms

P-v P-v P-v RMS RMS RMS

Sample Edge Center Avg. Edge Center Avg.
1 130 132 131 7.9 9.3 8.6

2 128 168 148 8.3 8.0 8.2

3 141 172 157 6.8 6.3 6.6

4 91 180 136 7.2 58 6.5

5 108 194 151 9.4 6.9 8.2

5] 140 133 137 8.4 7.9 8.2
Cumulative Average 143 7.7




27-May-99 Magellan Secendary Replication Samples
J. Arendt P-V and RMS Surface Roughness
Roughness in Angstroms
P-V P-v P-V RMS RMS RMS
Sample Edge Center Avg. Edge Center Avg.
1 130 132 131 7.9 9.3 8.6
2 128 168 148 8.3 8.0 8.2
3 141 172 157 6.8 6.3 6.6
4 91 180 136 7.2 5.8 8.5
5 108 194 151 9.4 69 8.2
5] 140 133 137 8.4 7.9 8.2
Cumulative Average 143 7.7
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confraves

Brashear Systems
' VERIFICATION INFORMATION STATEMENT
Magellan Project £/11 Secondary Mirror
Specification:
OCIW Document No, 9SSE0008
4 September 1998

VIS# 8 10F 1 REV: - Date: 4 September 1998

Specification Paragraph Title: 5.6 Scratch/Dig

Parameter: Surface Quality
Mcthod: Configuration: Schedule:
Visual Inspection Part Assembly Final Acceptance Test
REQUIREMENT:

Physical quality of the surface shall have a maximum scratch/dig of 60/40 over 99.9% of the clear aperture.

VERIFICATION APPROACH:

Per MIL-0-13830A.

RESULTS: PASSED ‘K FAILED RETEST

COMMENTS (optional):
VERIFICATION APPROVAL:
CONTRAVES BRASHEAR SYSTEMS OCTW
e DATE%—-%? 777,,»« % L_ pate 7-23 - 99

/ [
Wa resarva all rights in connection with this document and In the subjest 4atter raprasented therain. The recéent hereby acknowledges thesa rights and shall not, without

permission in writing, disclese or divulge this document In whole or in part to third parties or use it for any purpose other than that for which it was defivered to reciplent.



AT /L;m/ /gcley /{/c.@;iz[na,o_,_

prs#
SCRATCH & DIG MAP /i 5‘,477/7@ Lhﬁ’l //'Z (.

Description: ™M Cg oy Sec Mk Date: 7 -223'" 99
Drawing Number: __ 5" S £0 s/ 2 Revision;
Order Number: S/N: /

Accept | ¥

Blueprint Requirement: £4/v¢  Actual:/ o/ 5~ Inspector M4 ¢ Reject
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confraves

Brashear Systems
' VERIFICATION INFORMATION STATEMENT
Magellan Project f/11 Secondary Mirror
Specification:
OCIW Document No. 95SEQG03
4 September 1998

VIS# 9 10F 1 REV: - Date: 4 September 1998

Specification Paragraph Title: 5.7 Alignment Mark

Parameter: Centration and width of alignment reticle.
Method: Configuration: Schedule:
Visual Inspection Part Assembly Final Acceptance Test
REQUIREMENT:

A cross with a minimum diameter of 6 mm and maximum diameter of 10mm with a nominal line width of
0.5mm shall be ground concentric with the optical center of the polished surface within 0.5mm

Cross = Bamdey k Bemdeg K 0.6m wii-
VERIFICATION APPROACH: Coicanric = O [Smm 7 §-alb~99

The position of the alignment mark shall be verified using a microscope objective with the mirror on an

adequate bearing. _ __EJZ & -2k - &g —
RESULTS: PASSED / FAILED RETEST

COMMENTS (optional):

ﬂ;; /:;zz’mf—y Set Mf?

A/;’30~¢w7 Scope
U Top /90“'710 ol =0 L

2) R;é"}'[ftcgﬁﬁ";; /60°
+o glﬁ'-‘ﬁf = s 00‘5‘”

s

Cawter = - 002Y

§-26—99

VERIFICATION APPROVAL:

CONTRAVES ING ,.,.__./,/{4.‘,7/1 o
ﬂ é’@// e /;fm S-zz/z % 08

]

We resarve all rights in cmwlon wilh this dacument and In the subjoct malter represanted therein. The racipient haraby acknowledges thase rights and shall nat, without
permission in writing, disclose of divulge this document in whele or in part lo 1hird parties or use it for any purpose other than that for which i§ was delivered to recipiant.




contraves

Brashear Systems
’ VERIFICATION INFORMATION STATEMENT
Mageltan Project /11 Secondary Mirror
Specification:

OCIW Document No. 95SE0008
4 September 1998

VIs# 10 10F1 REV: - Date: 4 September 1998

Specification Paragraph Title: 3 .4 Center of Gravity

Parameter: Center of Gravity
Mcthod: Configuration: Schedale:
Measure Part Assembly Final Acceptance Test
REQUIREMENT:

The center of gravity shall be measured so that an Tnvar ring may be bonded to the center of gravity plane.

VERIFICATION APPROACH:
The mirror shall be mounted in a vertical fixture. The fixture is tipped forward until the mirror tips forward; the
fixture is then tipped backward until the mirror tips back. The center of gravity plane can be determined from the
angle that causes the mirror to tip forward or backward. This process shalt be repeated several times (¢ calcolate
an average value.

_—

RESULTS: PASSED FATLED RETEST

COMMENTS (opticnal):

VERIFICATION APPROVAL:

CON/TRpf;E, S BRASHEAR SYSTEMS ocw
4 %/Z—_«a %///zﬂ. DATE/ /%%, sz,&—. DATE_/-22-2<

Wa resarve all rights In connaction with this document and in thé subject matter represented therein. The reciplent hereby acknowledges these rights and shall not, without
permission in writing, disclose or divuige this decument in whale or in part to third partiss or use it for any purpese other than that for which it was delivered to recipient.




u contraves

Brasheay Systems
’ VERIFICATION INFORMATION STATEMENT
Magellan Project £/11 Secondary Mirror
Specification:
QCIW Document No, 93SE0008
4 September 1998

¥

VIS# 11 10F1 REY: - Date: 4 September 1998

Specification Paragraph Title: 3.3 Weight

Parameter: Weight
Mcthod: Configuration: Schedule:
Measure Part Assembly Final Acceptance Test
REQUIREMENT:

/_;}%WJGJ Thfz ﬁn'ished weight f’f t?te mirror 3@1 be 187k, 'fw‘( /«Jﬁ//% /‘ F?[ )/ﬁ’/ﬁ/ 7/73/ 77
/// ffwf ; Mify #ﬁs}ldw,,z /éawéy ﬂ:saf»y%b\/;f |
§277% -4 FEG B wh i Lofue
M

RN ’ 2 rw:\;-eﬂm"
—'—m\_ = mirron 4 M g@,{iﬁ'ﬁi’v’?‘“’fg 75 -

VERIFICATION APPROACH: ~het-sD Z/ d

[
By certified scale, accurate to within 2 kg, /QL

RESULTS: PASSED X FAILED RETEST

COMMENTS (optional):

VERIFICATION APPROVAL:

CONTRAVES BRASHEAR SYSTEMS OCIW
%/gyf:—v/ DATE// QW/ [/ DATE_7~23-79

Woe reserve all rights In connection with this dogument and in the subject matter represented therein. The &ipiant hereby acknovtedges those rights and shall not, without
permission in wiiting, disctose or divulge this desument in whote or in part to third parties or use it for any purpase cther than that for which it was delivered to recipient,




confraves

Brashear Systems
' VERIFICATION INFORMATION STATEMENT
Magellan Project f/11 Secondary Mirror
Specification:
QCIW Document No. 95SEQ008
4 September 1998

VIS# 12 10F1 REV: - Date: 4 September 1998

Specification Paragraph Title: 7.2 Shipping Container

Parameter: Shipping
Method: Configuration: Schedule:
Measure Part Assembly Final Acceptance Test
REQUIREMENT:

The shipping container shalt protect the mirror from shock during transport with moisture protection incorporated
in the shipping container. The polished surface shall be protected from scratching with a removable protective

coating,

VERIFICATION APPROACH:

Design and analysis.

RESULTS: PASSED Eé FALLED RETEST

COMMENTS (optional):
VERIFICATION APPROVAL:
CON}VES BRASHEAR SYSTEMS OCIW
M/%A_, DATE {ﬁ/ﬁ{égf .772.7_[ ,,_ﬂ . DATE 2-23-F2

W reserve all ights in connection with this document and in the subject'mattes rapresented therein. The racipient hareby acknowtedges these iights and shali not, without
permuission inwriting, disclose or divulge this document in whele or in part to third parties or use it for any purpose cther than that for which it was delivered to reciptent.



