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This report is submitted in compliance with JPL Contract No. 954582..

It supplements the design of the following subsystems:

1. Zoom azimuth telescope, zooming range from 3X to 6X.

2. Range curvature correcting lenses.

3. Sphero-cylindrical shift lens.

4. Auxiliary lenses (tilted cylinder and matching lens)

These subsystems were designed to work with the Base Plant Correlator.

Two phase histories are analyzed in this report, which are labeled

PHASE G and PHASE 1. The parameters of these are:

PHASE G	 PHASE I

A	 4.3	 4.3

K 1	 4.o696xlo5	 4.0696xlo5

K2	 0.39062	 0.39062

K3	 -4.5573x103 -4.5573xto3

K4	 1.5748	 1.5748

}
K5	 0	 1645.0

r 
	 109.6	 109.6

x
min	

-1.65	 -1.65

xmx	
1.65	 1.65

Y	 0.665	 0.665

r	 TT0.6	 110.6
c
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Part 1 (1)'

{

4
Notes on the Computer Printout	 i

(_l) The first column gives the surface number and type:

SPH denotes a spherical surface
CYL denotes a cylindrical surface {

For these the next column indicates the radius which is
printed at the center of the column in the ease of a
spherical surface. The radius of a cylindrical surface
with horizontal axis is printed displaced to the left,
and when the axis is vertical the radius is printed dis-
placed to the right.

(2) Some of these "surfaces" are not actual optical sur-
faces as

RPH denoting radar phase history

The parameters of the phase history are found after the
list of surfaces under the title "TABLE OF CONSTANTS".
These parameters are printed in the following order

K 1	 K2	 K3	 R,	 2TrK5 /K4

(3) Other "surfaces" actually danote rotation and trans-
lation in the coordinate axis, in particular

RTN denotes rotation

with the value of the angle given in radians, printed to .
the left for rotation about a horizontal axis and printed.
to the right for a rotation about a vertical axis..

(4) The third column indicates  the axial separation
between consecutive surfaces. The last column gives the
relative position of each surface' with respect to the.
image surface or output plane_

(5) Columns 4,5,6 specify refractive indices for the
optical glasses used in the lens elements. The glass code
appears in column 7 and the glass name in column 8.

(6) Columns 9 and 10 indicate the half-clear aperture of
each surface.



ESIGN N0.643?S69 JPL CORRELATOR+ RANu-' CURVATURE CORRECTOR+ SHIFT AND AUXILIARY LENSES 	 103177- 0
ti^AS1^A ^stt^► ^► ti p S/StAMti•ti y M q +► ^etter^► ^ts mat,atstsn g ty Sitl tsestsMlr tiMlil^p ts il4ASi SFOIFf► IINI^IFMM^^^M1111 M M 1FK 4f 0• 	`

2 ^2	 1	 .332.500=PM(1)	 0.000000-SIN U M(1)	 10000000=HP(I)	 0.000000-TAN UP(1)
2 -2	 1	 1,650000=PM(2)	 0.000000=SiN UM(2)	 .090047=HP(2)	 0.000000=TAN UP(2)

	

.63280	 948610	 .65630	 25.4MM=UNIT OF LF.AGTH-
RADIUS+ETC	 AXL.DSTNCE M-INDEX L-INDEX U-INDEX, GLASS CODE*NAME 1ST.CA 2ND.CA 	 STATION

000000	 1100000 1900000 1100000	 O.Oo	 0000	 13200516

1 RPH	 .0000	 18.0000 1.00000 1.00000 1.00000	 00.000	 0.00	 0.00	 132.0518

2 SPH	 -10.4469	 1,8839 1.74969 1.77469 1.74729 755.276 SF4	 2.15	 0000	 114.0518	 ---
3 SPH	 13.4336	 .0307 1.00000 1100000 1.00000	 00000	 2.33	 0,00	 112.1679 1 ^`

4 SPH	 31.1330	 1.365? 1.74969 1.77469 1.74729 755.276 SF4	 2.34	 0.00	 112.1372
5 SPH	 24.5830	 5.5793 1.00000 1.00000 1.00000 	 00000	 202	 0.00	 110.7720

fi

,' 6 SPH*	 -14,9126	 10477 1.50671 1.51423 1.50592 508.612 ZKN7	 1.76	 0000	 105.1927 '----
7 SPH	 15.854F1	 3.6306	 1.00000	 1.00000	 1.00000	 0.000	 1.72	 0000	 103.8450

	

00	 -t--,..-.
H SPH	 74,9464	 l e.16S? 104969 1 .77469 1,74729  759.276 SF4	 1 .7A	 0.00 b ^ 100.21 44

9 SPH	 34.5304	 3.5303 1.00000 1.00000 1.00000	 00000	 105	 0.00g	 98.8492

10 SPH	 13.1420	 108553 1.74969 1.77469 1,74729 755.276 SF4 	 1.48	 0.00 ^` 95.3189,x_,_.
11 SPH	 10.5330	 16.0000 1.00000 1.00000 1.00000	 00000	 1.31	 o.00&^j 93.4636 y'

I

12 RTN	 .0587	 -.1653 1.00000 1.00000 1.00000	 00000	 0000	 0.04	 77.4636
A	 E:

13 SPH	 -6.6582	 .3305 1.79883 1.82776 1.79609 805.254 SF6 	 .45	 .16	 77.6289
14 CYL	 -A.6582	 ,1653 1.00000 1.00000 1.00000 	 0.000	 .46	 018	 77.2983

15 RTN	 .0587	 102919 1.00000 1.00000 1100000 	 00000	 0.00	 0000	 77.4636,,

16 RTN	 .0587	 -,1630 1.00000 1.00000 1.00000	 06000	 0000	 0000	 76.1717;fi

17 CYL	 7,3958	 .3260 1.79883 1.82776 1.79609 805.254 SF6 	 ,42	 .25	 76.3347 1
is SPH	 7.7230	 -.1630 1.00000 1.00000 1.00000	 00000	 ,41	 .26	 76.0087 M-

19 RTN	 -,0587	 1.2522 1.00000 1.00000 1.00000	 00000	 0.00	 0000	 76.1717

'I 20 CYL	 5.6253	 .2500 1.79883 1.82776 1.79609 805.254 SF6	 050	 0000	 74.9195
21 SPH	 ?0.3365	 17.9790 1.00000 1.00000 1.00000 	 00000	 150	 0000	 74.6695

r

22 SPH	 10,5330	 1.8553 1.74969 "1.77469 1.74729 755.276 SF4	 1415	 0000	 56.6905
23' SPH'	 13,142.0	 3.5303 1.00000	 1.00000 1.00000	 00000	 1.27	 0.00	 54.8352

24 SPH	 34.5304	 10652 1.74969 1.77469 1.74729 755.276 SF4	 1.40	 0.00	 51.3049
all

_ 	 _	 -	 - --



1ar)IU.1	 1 out) 000	 1.U(	 7	 I.000UU	 U.UUU

1.3477 1.50671 1.51423 1.50592 508.612 2KN7

	

5.5793 1.00000 1.00000 1.00000 	 00000

1.3652, 1.74969 1.77469 1.74729 755.276 SF4
.0307	 1.00000	 1.00000	 1.x,00000	 00000

1.8839 1.74969 1.77469 1.74729 755.276 SF4

	

13.8798 1.n0000 1.00000 1.00000	 00000

.6500 1.63269 1964909 1.63108 636.353 F6
	.2149 1.00000 1.00000 1100000	 00000

.3500 1.79883 1982776 1.79609 805.254 SF6

	

9.5469 1.00000 1900000 1.00000	 00000

.3500 1.79883 1.82776 1.7Q609 805.254 SF6'

.6000 1.63269 1.64909 1.63108 636.353 F6

	

02026 1.00000 1.00000 1100000 	 00000

.6000 1.63269 1.64909 1.63108 636.353 Fs5

.3500 1.74883 1.82.776 1.75609 805.254 SF6

	

2.3?84 1.00000 1.00000 	 1.00000	 00000

0'j 0 0 1.79HA3 l.N?776 1.79609 H05.?54 SF6

	

.02.00 1.00000 1.00000	 1.00000	 09000

.3500 1.79883 1.82776 1.79609 805.254 SF6

	

.0200 1000000 1000000 1100000	 0.000

.3500 1.79883 1. H ?776 1.7960Y 80'i. 2h4 SF6 b

	

3.3600 1.nn000 1.00000 1.00000 	 00000	
oQ^, a

0.0000	 1.00000 1.00000 1.00000	 00000	 C'^b
.4000 1.79883 1.82776 1.79609 805.254 SF6

	

000000 1100000 1000000 1100000	 00000

	

05000 1.00000 1400000 1100000	 00000

.4000 1.79883 1982776 1.79609 805.254 SF6
1.2800 1.00000	 1.00000	 1.00000	 00000

	

-.0305 1.00000 1.00000 1.00000 	 00000

TABLE OF CONSTANTS
3.906700E-01	 -4.557300E+03	 1.106000E+02

	1.47 	 U.UU

	

1.34	 0.00

	

1..35	 0.00

	1.68 	 0.00

	

1.69	 0.00

	

1.68	 0.00

	

1.54	 0.00

	

1.23	 .50

	

1.22	 .47

	

1.22	 .43

	

1.22	 .42

	

1.10	 .32

	

1.93	 .33

	

1.09	 .37

	

1.09	 .36

	

1.08	 .33

	

1.08	 .31

	1.05 	 E13

	

1.05	 .12

	

1.05	 .12

	

1.04	 .11

	

1.04	 .I1

	

1.04	 .09

	0.00 	 0.00

	

1.00	 .06

	

'.01	 .07

	

0.00	 0.00

	

1.01	 .07

	

1.00	 .06

	

0.00	 0.00

0.000000E+00

4'1.9.191 Cti_

t
46.3094	 ..
44.9617

39.3A2.4
38.0172

37.9865
36.1026'`

?2.22.28 i
21.5728

21.3579
21.0079

11.4610
11.1110
10.5110

10.30P4
9.7084
9.35H4

7.0:100
6.6800

6.6600
6.3100`'.

6.790 0 1-_....
h.ta/^On

2.5800 is

2.5800
2.1800 (--°

2.1800

1.6800
1.2800'

-.0000 I'

...... ....

 4.`i4h4

It
	
26 SPH -15.A548
27 SPH . 14.9125

s	
28 SPH 24.5830
29 SPH -31.1330

1 ' 30 SPH 13.4336
31 SPH 10,4469

r

32 CYL 3.6547
33 CYL -6.4870

34 CYL -5.2748
35 CYL'' INFINITE

(

G-a6 CYL INFINITE
37 CYL ?0?357
38 CYL -2.1304

39 CYL ?.5833
40 CYL -30796
41 rYL INFINITE

4? CYL -10898
j	 43 CYL -5.6466

1	 44 CYL INFINITE

45 CYL ?.4613

46 rYL .4311
47 rYL 10905

46 PTN .0761

49 CYL INFf,NITE
50 CYL -1.2000

51 RTN -.0761

52 CYL 1.2000
53 CYL INFINITE

54 SPH INFINITE

1	 4.069600E+05
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meow Am^w

to I	 t-UI'.U^ 114, ^rrt.tUHJt1.1	 US I INk tIV I H.I'W'.UIJ 1 rH51 .rrAL.t- IV I tuv	 -L.^	 ;111 t)LIVIj	 At_.1-0V 1 C1MHU	 ^
-27.67002 - 499999.999996 99999 q .Q4 y 496 999 y 990999;-'6 372040.205900 182809.719947 1.2Y-U14A

OAJECT HEIGHT ENTR.PUP.SIZE OBJT.SPCE.FNO INF.EOUIV.FNO IMGE.SPCE.FNO EXT.PUPL.SIZE IMAGE	 HEIGHT h
1.000000 499999.999996 41.609055 -20.445409 -40.196955 4547.819820 -.966063 !•

MAGNIFICATION SEMIANG.FIELD FRNT.VTX.DIST BARREL LENGTH FLACK	 VTX.DIST SEMIANG.FIELD DEMAGNIFICATN
-.966063 00000000 131.981.909 130.771761 -158.441783 .000303 -1.035130

APT.STOP SIZE APT.STOP DIST FROM SRFCE.NO TRACK	 LENGTH FLD.STOP SIZE FLD-STOP DIST FROM.SRFCE.NO
00000000 1.?48489 19.000000 159.651930 1.932125 1.210148 53.000000 I

FIRST ORDER PARAMETERS ON EQUATORIAL PLANE

)BJECT DSTNCF FNTR.PUP.DIST FRST.PPAL.PNT EGV.FCL.LNGTH SCND.PPAL.PNT EXT.PUP.DSTNC IMAGE DISTNCE

	

175.467238 499999.999996	 1989391415'	 4.166255	 -3.781136	 .385119	 1.310471	 {
)RJECT HEIGHT ENTR.PUP.SIZE OBJT.SPCE.FNO INF.EDUIV.FNO IMGE.SPCE.FNO EXT.PUPL.SIZE IMAGE HEIGHT 	

!'

	

.090047 899999.999996	 53.171A90	 9.663494	 116809819	 .07A354	 0020000
4AGNIFICATION SEMIANG.FIELD FRNT.VTX.DIST BARREL LENGTH RACK VTX.DIST SEMIANG.FIELD DEMAGNIFICATN

922106	 00000000	 132.OA22.32	 130.771761	 44.695477	 -1.238164	 -4.502346
IPT.STOP SIZE APT-STOP DIST FROM SRFCE.NO TRACK LENGTH FLD-STOP SIZE FLD-STOP'DIST FROM.SRFCE.NO

0/000000	 6.479563	 35.000000	 -439385006	 00000000	 2.109813	 47/000000	 '"T
I-

r	 I	 •
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DESIGN NO..6437SA. AZIMUTH TELESCOPE 4.3X MAGNIFICATION 	 103177- 0
••Mwwer^wwwawwwwwwawwwwwwwwwwwaw^swewwae► waw+saawwwwwwwsw +roe*wwwwwww^+wwwwwww w wwe^ae •	,^

	.210416=PM(1)	 .01.2500=SIN UM(I)	 2.250000=HP(1)	 0.000000=TAN UP(1)

-2	 1-	 .498972=PM(2)	 -.009854=SIN UM(2)	 9085999=HP(2)	 0.000000=TAN UP(2)
.63280	 .48610	 .65630	 25.4MM=UNIT OF LENGTH

:„

FIRST ORDER PARAMETERS ON MFRIDIONAL PLANE

ORJFCT DSTNCF FNTR.PUP.DIST FRST.PPAL.PNT EOV.FCL.LNGTH SCND.PPAL.PNT EXT.PUP.DSTNC IMAGE DISTNCE

	

16.833283 499499.999996	 0.000000 999999.999996	 09000000 999999.999996	 2.200000	 ^--
ORJErT HEIGHT ENTR.PUP.SIZE OBJT.SPCE.FNO INF.EOUIV.FNO IMGE.SPCE.FNO EXT.PUPL.SIZE IMAGE HEIGHT

	

2.250000 999999.499996	 40o000D00 999999.999996 	 -40.000000 999999.999996	 2.250000	 ^-
MAGNTFTCATION SEMIANG.FIELD FRNT.VTX.DIST BARREL LENGTH RACK VTX.DIST SEMIANG.FIELD DEMAGNIFICATN

1.000000	 0.000000	 18.482757	 16.282757	 .550526	 00000000	 10000000
APT.STOP SIZE APT.STOP DIST FROM SRFCE.NO TRACK LENGTH FLD.STOP SIZE FLD.STOP DIST FROM.SRFCE.NO

	

99994.999996 4999990999996	 160000000	 1.649474	 4.500000	 2.200000	 160000000
i



	

DESIGN N0.64325A• AZIMUTH TELESCOPE 4.3X MAGNIFICATION 	 103177- 0
Ni^iiiil►ii######ii#pirtii ##i##ip##iF ####i#i####iii # i####i##11iiiM #iiiiiiiiiiii#i###

	

? -2	 1	 ,210416=PM(1)	 -.012500=SIN UM(1)	 2.250000=HP(1)	 0*000000=TAN UP(I)	 ^-

	

?. -2	 1	 .49897?=PM(2)	 -.009854=SIN UM(2)	 .085999=HP(2)	 0.000000=TAN UP(?)
.63280	 .48610	 .65630	 25.4MM=UNIT OF LENGTH

RADIUS•ETC	 AXL.DSTNCE M-INDEX L-INDEX U-INDEX GLASS CODE•NAME IST.CA 2ND.CA	 STATION .

	

000000 1 1 00000 1000000 1100000	 0000	 0000	 19.6428

	

1 CYL	 3.6547	 .6500 1,A3269 1.64909 1.63108 636.353 F6 	 2.46	 .58	 19.6428

	

2 CYL	 6.4870	 92149 1.00000 1.00000 1.00000	 00000	 2.46	 .54	 18.9928

	

.3 CYL	 5.?748	 .3500 1.79883 1.82776 1.79609 805.254 SF6	 2.45	 051	 18.7779

	

4 CYL	 INFINITE	 9.5469 1.00000 1.00000 1.00000	 00000	 2.45	 .49	 18.4279	 _-

	

-5 CYL	 1NFTNITF	 .3500 1.79AA3 1.82776 1.79609 805.254 SF6 	 2.33	 .35	 A.AP10

	

6 CYL	 7.7357	 .6000 1.63?69 1.64909 1.63108 636.353 F6	 2.33	 .37	 A.5310

	

7 CYL	 -2.1304	 .2026 1.00000 1.00000 1.00000	 0.000	 2.32	 940	 7.9310 ^-

	

8 CYL	 ® 0	 2.5833	 .6000 1.63269 1.64909 1.63108 636.353 F6	 2.37	 .40	 7.7284 =m

	

9 CYL 	 -3.2796	 .3500 1.79883 1.82776 1.79609 805.254 SF6 	 2.3?	 .37	 7.12A4

	

10 CYL	 C	 TNFTNITE	 293284 1.00000 1.00000 1.00000	 00000	 2.31	 .35	 6.7784

	

11 CYL'	 7^	 -1.7898	 .3500 1.79883 1.82776 1.79609 605.254 SF6	 2.28	 015	 4.4500

	

12 CYL	 5.6466	 10200 1.00000 1400000 1.00000 	 01000	 2.28	 .14	 4.1000

	

13 CYLINFTNITE	 .3500 1979883 1.8?_776 1.79609 805.254 SF6	 2.28	 .14	 4.0800

	

14 CYL	 ,	 2.4613	 00200 1000000 1000000 1100000 	 00000	 2.28	 .14	 307300

	

AS CYL	 .9311	 .3500 1.79883 1.82776 1.79609 805,254 SF6 	 2.28	 .14	 3.7100

	

^16 CYL	 1.2905	 3.3600 1.00000 1.00000 1.00000 	 00000	 2.28	 .11	 3.3600

	

17 SPH	 INFINITE	 1.1600 1000000 1000000 1.00000 	 00000	 0000	 0.00	 -.0000

FIRST ORDER PARAMETERS ON MERIDIONAL PLANE
_^R

RJFCT DSTNCF FNTR.PUP.DIST FRST.PPAL.PNT EQV.FCL.LNGTH SCND.PPAL.PNT EXT.PUP.DSTNC IMAGE DISTNCE
-r

16.833283 Q99999.949996 0.000000 999999.999996 0.000000 999999.999996 2.200000
RJFCT HEIGHT ENTR.PUP.SIZE OBJT.SPCE.FNO INF.EQUIV.FNO IMGE.SPCE.FNO EXT.PUPL.SIZE IMAGE	 HEIGHT

2.250000 999999.999996 -40.000000 999999.999996 -40.000000 999999.999996 2.250000 {
AGN FICATION SEMIANG.FIELD FRNT.VTX.DIST BARREL LENGTH HACK VTX.DIST SEMIANG.FIELD DEMAGNIFICATN

1.000000 0.000000 18.482757 16.282757 .550526 01000000 10000000 --
PT.STOP SIZE APT.STOP DIST FROM SRFCE.NO TRACK	 LENGTH FLD.STOP SIZE FLD.STOP DIST FROM.SRFCE.NO i^
9999.999996 999999.999996 16.000000 1.649474 49500000 2.200000 16.000000

FIRST ORDER PARAMETERS ON EQUATORIAL PLANE
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RJ CT nSTN^FATF'

50.63531.
Y ')N	 U	 S.N	 F'.I	 I_ T

99999.999996
>>	 >fFNS1.F	 AL.I NT

999999.999996
E	 V	 FC	

L,.,,^.,,
T(^	 L.	 H

999999.994«—a
>SCND.f i'	 .NNAL	 T

999999.999996

Now
>FX	 .I UI .O_^1N	 MAGE	 h	 CE_	 T	 C

999999.999996	 2.1	 8
RJECT HFIGHT ENTR.PUP.SIZE OBJT.SPCE.FNO INF.EQUIV.FNO IMGE.SPCE.FNO EXT.PUPL.SIZE IMAGE	 HEIGHT

.089999	 499999.Q99996 -50.739611 9.573566 11.1799992 31933,004880 -.020noo
AGNIFICATION SFMIANG.FIELD FRNT.VTX.DIST BARREL LENGTH PACK VTX.DIST SEMIANG.FIELD DEMAGNIFICATN

-023?560 00000000 18.482755 16.282757 349352558 -.000003 -4.299970
PT.STOP SIZF. APT.S?OP DIST FROM SRFCE.NO TRACK	 LENGTH FLD.STOP SIZE FLD.STOP DIST FROM.SRFCF.NO

.149868 6.454348 4.000000 —329152560 .022304 5.468270 4.000000

0
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DESIGN N0.6432SR9 AZIMUTH TELESCOPE 3.OX MAGNIFICATION. 103177-	 0
•a^a+^^aa^► aaaaaaaa^► aaMwas^a^► aaaa^► aaaaaaaaaaaaaaMN+► aa^► aaa+► +► aaaNaaaaaa+► ^► aaca^,+► aaaaaa

-?	 1 6210124=PM(1) -.012500=SIN UM(1) 2.250000=HP(1) 0.000000=TAN UP(1)
2	 -2	 1	 .23119;=PM(2) -.014124=SIN UM(2) .060000=HP(2) 0.000000=TAN UP(2)

.63280	 .48610 .65630 25.4MM=UNIT OF LENGTH

11 ;

FIRST ORDER PARAMETERS ON MERIDIONAL PLANE
^1^

JFCT DSTNCF
16.809902

JEC:T HEIGHT
2.250000

GNIFICATION
1.000000

T.STOP SIZE
9Q9.gg9996

FNTR.PUP.DIST
999999.999996
ENTR.PUP.SIZE

999999.999996
SEMIANG.FIELD

0.000000
APT.STOP DIST

899999.999996

FRST.PPAL.PNT
0.000000

OBJT.SPCE.FNO
-40.000000

FRNT.VTX.DIST
18.459376

FROM SRFCE.NO
16.000000

EQV.FCL.LNGTH
999999.999996
INF.EQUIV.FNO

999999.999996
BARREL LENGTH

15.759376
TRACK LENGTH

1.649474

SCND.PPAL.PNT EXT.PUP.DSTNC
0.000000 999999.999996

IMGE.SPCE.FNO EXT.PUPL.SIZE
-40.000000 999999.999996

RACK VTX.DIST SEMIANG.FIELD

	

1.050526	 00000000
FLD.STOP SIZE FLD.STOP DIST

	4.500000	 2.700000

IMAGE DISTNCE
2_.7oonnn

IMAGE HEIGHT
2.250000

DEMAGNIFICATN
100000 no

FROM.SRFCE.NO
16.000000
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I DESIGN N0.643 7wA• AZ.TMUTH TELESCOPE 3.OX MAGNIFICATION. 	 103177- 0
}	 N^+^aaaaaaaaae ► aaaaaaaa^► aaaaaaaaa^► aaaaa+► a^► aaaaaaa^► aaaa++aaaaaaaaaaaaa^ ► naa^► aa+► aaa+► as

	

P -2	 1	 .2101P4=PM 0 )	 -.012500=SIN UM(1)	 2.250000=HP(1)	 0.000000=TAN UP(1)

	

P -2	 1	 .733193=PM(2)	 -.014124=SIN UM(2)	 .060000=HP(2)	 0.000000=TAN UP(?)
.63280	 .48610	 .615630	 25.4MM=UNIT OF LENGTH

i	 RADIUSgETC	 AXL.DSTNCE M-INDEX L-INDEX U-INDEX GLASS CODE+NAME 1ST .CA 2ND.CA 	 STATION
	0.0000 1100000 1.00000 1.00000	 0.00	 0.00	 19.1194

	

1 CYL	 3.6547	 .6500 1.63269 1964909 1.63108 636.353 F6 	 2.46	 029	 19.1194

	

2 P.YL'	 6.4870	 .2149 1.00000 1.00000 1.00000	 01000	 2.46	 .27	 18.4694

	

3 CYL	 5.2748	 .3500 1.79883 1.82776 1.79609 805.254 SF6	 2.45	 .25	 1H-2545

	

1 4 CYL	 1NFTNITE	 10.1667 1.00000 1.00000 1.00000 	 00000	 2.45	 .24	 17.9045e

	

5 rYL	 1NFTN,ITE	 .3500 1.74883 1.82776 1.79609 805.254 SF6	 2..37	 031	 7.7178
	6 CYL	 Pa7357	 .6000 1.63269 1.64909 1.63108 636.353 F6 	 293?	 032	 7.3879

	

7 CYL	 -2.1304	 .2026 1.00000 1.00000 1.00000	 00000	 2.3?	 .34	 6.7878

	

8 CYL	 P.583,3	 .6000 1.63269 1.64909 1.63108 636.353 F6 	 2.31	 .34	 6.5H52

	

9 CYL	 -3.?796	 .3500 1.79883 1.82776 1.79609 805.254 SF6	 2.31	 930	 5.9852

	

10 CYL	 INFINITE	 1.1852 1.00000 1000000 1.00000 	 00000	 201	 .2A	 5.6352

	11 CYL	 1.7898	 .3500 1.79883 1.82776 1.79609 805.254 SF6	 2.29	 .17	 4.4500

	

12 CYL	 -5.6466	 00200 1000000 1000000 1.00000	 0.000	 2.29	 .17	 4.1000

	

13 CYL	 TNFTNITE	 .3500 1.79883 1982776 1.79609 805.254 SF6	 2929	 .17	 4.0800

	

14 CYL	 ?.4613	 .0?00 1.00000 1.00000 1.00000	 00000	 2.29	 .16	 3.7300

	

15 CYL	 .93ll	 .3500 1.79883 1.82776 1.79609 805.254 SF6	 2.29	 .16	 3.7100

	

16 CYL	 1.?905	 3.3600 1.00000 1000000 1.00000	 01000	 2.28	 013	 3.3600

	

17 SPH	 INFINITE	 .6600 1.00000 1.00000 1.00000	 0.000	 0.00	 0.00	 -.0000

FIRST ORDER PARAMETERS ON MFRIDIONAL PLANE

PJFCT DSTNCF FNTR-PUP-DIST FRST-PPAL.PNT EQV.FCL.LNGTH SCND.PPAL.PNT EXT.PUP.DSTNC IMAGE DISTNCE

	

16.809902 499 g 99. g 99996	 00000000 999999.999996	 0.000000 999999.999996	 2.700000
AJFCT HEIGHT ENTR.PUP.SIZE OBJT.SPCE.FNO INF.EQUIV.FNO TMGE.SPCE.FNO EXT.PUPL.SIZE IMAGE HEIGHT

	

?.?50000 999999.999996	 -40.000000 999999.999996	 -40.000000 999999.999996	 2.250000
MAGNIFICATION SEMIANG.FIELD FRNT.VTX.DIST BARREL LENGTH RACK VTX.D'IST SEMIANG.FIELD DEMAGNIFICATN	

._

1.000000	 0.000000	 18.459376	 15.759376	 1.050526	 01000000	 1.000000
APT.STOP SIZE APT.STOP DIST FROM SRFCE.NO TRACK LENGTH FLD.STOP SIZE FLD.STOP DIST FROMaSRFCE.NO

	9944.449996 g99999.9g9996	 16.000000	 1.649474	 4.500000	 2.700000	 16.000000

	

FIRST ORDER PARAMETERS ON EQUATORIAL PLANE 	 )`



(1AJrrT 1)STNCF FNT14. Pol l . 01ST FRS1)aPPAI,PNT E(JV.FCL.I„kGTH SCNU.PPAL.NNT EXToPUP.USINC IMAGE 1 	 TNCF	 ~
If+. 9;099	 999999.999996 999999.994996 999999.99 ' 1.6 999999.999996 551508.6$33662	 20 100

CRJFrT HFId	 ENTR.PUP.SIZE ORJT.SPCE.FNO INF.EQUI 	 NO IMGE.SPCE.FNC EXT.PUPL.SIZE IMAGE ETGHT

	

* 060000 999999.999996	 —35.399933	 8.A49996	 11.800000	 46737.795224	 — 002.0000
MAGNIFICATION SFMIANG.fIELD FRNT.VTX.DIST BARREL LENGTH RACK VTX.DIST SFMIANG.FIELD DEMAGNIFICATN

.333334	 0.000000	 18.459376	 15.759376	 .750623	 0000002	 — 20999994
APT.STOP SIZF APT.STOP DIST FROM SRFCE.NO TRACK LENGTH FLD.STOP SIZE FLD.STOP DIST FROM.SRFCE.NO

.2.14809	 6.454348	 4.000000	 1.949377	 e037222	 4.095647	 4.000000

x7
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DESIGN N0.643?5C• AZIMUTH TELESCOPE 6.OX MAGNIFICATION.	 103177- 0
MNII^Mi^1 g 1► 11A4AM^F^FOM^M^ # A•MAIFMIF p ^t gpp ^► i► #1/1Fp1► ## ^► •^F;M^^M p Mi► iF#OM^► ^i► OIFMOfMriN^M^M4 gpp^•	 _	 `

? -2	 1	 .205913=PM(1)	 -.012500=SIN UM(1)	 2.250000=HP(1)	 09000000=TAN UP(1)
If

2	 2	 1	 .538651=PM(2)	 -.007062=SIN UM(2)	 .120005=HP(2)	 0.000000=TAN UP(2)	 k
.63280	 .48610	 .65630	 25.4MM=UNIT OF LENGTH

s.

FIRST ORDER PARAMETERS ON MFRIDIONAL PLANE

i

i

r

i

i

RJECT DSTNCF FNTR.PUP.DIST
16.471002 999999.999996

R'JFCT HEIGHT FNTR.P(JP.SIZE
?.950000 999999.999996

AGNIFICATION SEMIANG.FIELD
1.000000	 00000000

PT.STOP SIZE APT.STOP DIST
99V9.999996 499999.999996

FRST.PPAL.PNT
. o6n000no

ORJT.SPCF.FNO
40.n000no

FRNT.VTX.DIST
18.122.476

FROM SRFCE.NO
16.000000

EOV.FCL.LNGTH
999999.999996
INF.EOUTV.FNO

999999.999996
BARREL LENGTH

17,372476
TRACK LENGTH

1.649474

SCND.PPAL.PNT
0.000000

TMGE..SPCE.FNO
-40.000000

RACK VTX.DIST
-.899474

FLD.STOP SIZE
4.500000

EXT.PUP.DSTNC
999999.999996
EXT.PUPL.SIZF_

999999.999996
SEMIANG.FIELD

0.000000
FLD.STOP DIST

.750000

IMAGE DISTNCE
.750000

IMAGE HFTGHT
?.250000

DEMAGNIFICATN
1.000000

FROM.SRFCE.NO
16.000000

m x



)ESTGN N0.643PSC. AZIMUTH TELESCOPE 6.OX MAGNIFICATION.
+►a•aaaaaaaaaaaaawaaa^aaaaaaaaa^ ►aaaaaaaaaaaaaaaaaaaaaaaaaaa+ ►aaaapaaa+►oaaaaaaaaaaa

103177- 0
,

T	 -2
?	 -2

1	 .205913=PM (1)
1	 .538651=PM(2)

-.012500
-.00706?

=SIN
=SIN

UM(1)
UM(2)

2.250000=HP( 1 )
.120005=HP(2)

0.000000
09000000

=TAN UP(1)
=TAN UP(2)

.63280 948610 .65630 ?5.4MM=UNIT OF LENGTH
RAQIUS•ETC	 AXL.DSTNCE M-INDEX L-INDEX U-INDEX GLASS CODEoNAME 1ST9CA 2ND.CA STATION

000000 1.00000 1000000 1.00000 0.00 0000 20.7325

1 CYL 3.6547 .6500 1.63269 1.64909 1.63108 636.353 F6 2.46 .66 20.7325,
CYL -6+.4870 .2149 1.00000 1.00000 1.00000 01000 2.45 .62 20.0825

3 CYL -5.?748 .3500 1.79883 1982776 1.74609 805.254 SF6 2.45 058 19.6676
4 CYL TNFTNITE 9.1417 1.00000 1.00000 1.00000 00000 2.45 .56 19.5176

5 CYL INFINITE .3500 1.79883 1.82776 1.79609 805.254 SF6 2.33 .31 10.3759
6 CYL ?_.?357 96000 1.63269 1.64909 1.63106 636.353 F6 2.33 .33
7 CYL -?.1304 .20 26 1.00000 1900000 1.00000 00000 2.3? .37

A CYL 7.5833 .6000 1.63269 1.64909 1.f,3108 636.353 F6 2.32 .37
9 CYL -3.2796 .3'500 1.79883 1.82776 1.79609 805.254 SF6 2.32 .34
O CYL INFINITE 3.8233 1.00000 1.00000 1.00000 0 0 000 2.31 .33

1 CYL '_ -1.7898 .3500 1.79883 1.82776 1.79609 805.254 SF6 2.27 008
2 CYL -5.6466 00200 1000000 1000000 1000000 00000 2.26 .07

3 CYL INFINITE .3500 1.79883 1.82776 1.79609 805.254 SF6 2.26 .07
4 CYL 2.4613 .0200 1000000 1000000 1000000 00000 2.26 .07

5 CYL rr,
.9311 .3500 1.79883 1.82776 1.78609 805.254 SF6 2.26 .07

6 CYL 1.2905 3.3600 1000000 1000000 1000000 01000 2.26 005

7 SPH INFINITE 2.6100 1.00000 1.00000 1.00000 01000 0000 0000

FIRST ORDER PARAMETERS ON MERIDIONAL PLANE

10.0259
9.4259

Q.??33
8.6233
8.2733

4.4500__
4.1000

4.01300	
:r

3.7300

3.7100
3.3600

-,0000

JFCT ASTNCF
16.473002

JF.CT HEIGHT
P.250000

GNIFICATION
1.000000

T.STOP SIZF
999.999996

FNTR. PtP. D IST

999999.999996
FNTR.PUP.SIZE
999999.999996
SEMIANG.FIELD

0.000000
APT.STOP DIST

999999.99'9996

FRST.PPAL.PNT EQV.FCL.LNGTH
0.000000 999999.999996

ORJT.SPCE.FNO INF.EQUIV.FNO
-40.000000 999999.999996

FRNT.VTX.DIST BARREL LENGTH
18.12?476	 17.372476

FROM SRFCE.NO TRACK LENGTH
16.000000	 1.649474

SCND.PPAL.PNT
0.000000

IMGE.SPCE.FNO
40.000000

RACK VTX.DIST
-.899474

FLDoSTOP SIZE
4.500000

EXT.PUP.DSTNC
999999.999996
EXT.PUPL.SIZE

9999999999996
SEMIANG.FIELD

0.000000
FLD.STOP DIST

.750000

IMAGE DISTNCE
.750000

IMAGE HEIGHT
2.250000

DEMAGNIFICATN
1.0000(10

FROM.SRFCE.NO
16.000000

FIRST ORDER PARAMETERS ON EQUATORIAL PLANE
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HJFCT (15TH FNfRI'UN.fl1.`iT FNtil.l'I'AI .NNT E_(^V.f CL.i	 .TH sfNl),I 1 I'AL.I'N'f EX1.F'lll'.I)`_,INC IMAGE	 I	 N CF
7f+.?7594A99999

.
.949996 999999.9Q4996 999999.99	 i 501425.957512 71630.536572 .7	 00

RJFCT HEIGHT ENTR.PUP.SIZE ORJT.SPCE.FNO INF.EOUIV.FNO IMGE.SPCE.FNO EXT.PUPL..SIZE IMAGE	 LIGHT -	 --
.01 200.05	 499999.999996 -70*A0?751 10.1.143.42 11.800000 6070.320855., -.020000 ..

AGN FTCATION SEMIANG . FIELD FRNT . VTX.DIST BARREL LENGTH RACK VTX.DIST SEMIANG.FIELD DEMAGNIFICATN -~
-.166660 0.000000 1891PP476 17.372476 58.903470 ,000016 —6.000233 \`

PT.STOP SIZF • APT.STt'P DIST FROM SRFCE.NO TRACK	 LENGTH FLD.STOP SIZE FLD.STOP DIST FROM.SRFCE.NO
.107400 6.454348 4.000000 —58.153470 .021655 5.768262 4.000000'

O

C ;.
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1 DESIGN NO * 64:1?5D• FIRST GOUPP AZIMUTH TELESCOPE. 103177-	 0
iiii#iA##N#iNN#;f#Mi#iiii#N#N#N##iiN#NfNNiNNNNiii#iNNNM###N#•#Nf#iiiiiAiN#####NN 	 ;

2	 -2	 1	 .OA27QA=PM(1)	 -0012500=SIN UM(1) 29250000=HP(1) 09000000=TAN UP(1)
-2	 1	 •538651=PM($)	 -.007062=SIN UM(2) .120005=HP(2) 0.000000=TAN UP(2)

.63280 .48610 .65630 25.4MM=UNIT OF LENGTH

1 .

FIRST ORDER PARAMETERS ON MFRIDIONAL PLANE

DRJECT OSTNCF FNTR.PUP.DIST
6.575854 999994.999996

DRJFCT HEIGHT. ENTR.PUP.SIZE
2.?50000 Q9Q999.Q99996

MAGNIFICATION SEMIANG.FIELD
1.000000	 00000000

kPT.STOP SIZF. APT.STOP DIST
0999Q.999996 999999.999996

FRST.PPAL.PNT
0.000000

OBJT.SPCE.FNO
40.000000

FRNT.VTX.DIST
6.983166

FROM SRFCE.NO
4.000000

EOV.FCL.LNGTH
999994.999996
INF.EOUIV.FNO

999999.999996
BARREL LENGTH

1.214866
TRACK LENGTH

.407312

SCND.PPAL.PNT
0.000000

IMGE.SPCE.FNO
-40.000000

RACK VTX.DIST
S.360968

FLD.STOP SIZE
4.500000

EXT.PU@.DSTNC
999999.909996
EXT.PUPL.SIZE

999999.999996
SEMIANG.FIELD

0.000000
FLD.STOP DIST

5.768300

IMAGE DISTNCE
5.769300

IMAGE HEIGHT
2.250000

DEMAGNIFICATN
1.000000

FROM.SRFCE.NO
4.000000



ORJFCT DSTNCF
76.?75946

ORJECT HEIGHT
.1?0005

MAGNTFICATION
.090224

APT.STOP SIZF
999Qq.gg9996

FNTR.PUP.DIST
999999.999996
ENTR.PUP.SIZE

499999.999996
SEMIANG.FIELD

0.000000
APT.STOP DIST

999999.449996

FRST.PPAL.PNT
-.401046

OBJT. SPCE. FNO
70.A0?751

FRNT.VTX.DIST
6.983128

FROM SRFCE.NO
1.000000

EQV.FCL.LNGTH
7.604222

INF.EQUIV.FNO
7.021661

BARREL LENGTH
1.214866

TRACK LENGTH
-69.29.19

. ,t^+ 	 ,'a ^«;	 _x„ +. c^'	 ; ^w ^	 +^r•± -ai	 s• 	,-%t+^p+-` ,;s "^- _.^	 .w*w..^"^eNe'f ;+"" " 2 W°	 ! 'F"'fj"	 °^7'^^K^ ;^} :-+w +^ r' ^ ` ri ^^'°r	 Ae, p!`:	 a ^ -_^` ^.
-r.	

^	 ^'	 ^ 	 14,	 + 	 kk,:F-, des	 J'• v,3ta	 ' ^.^"^ a 
^s`^t

rr

DESIGN N0.6432S09 FIRST GOUP. AZIMUTH TELESCOPE. 103177-	 0
•swwsa^waoawawawaw»^►ww+^wasaawwaaawaaaa;^eawwaswwawaaaaaawawawwawwwwwwwa•fawwaaaww

-7	 1	 008?1gA=PM(1)	 -.0125 00=SIN Lll(1) 2_ .250000=HP(1)
_

0.000000=TAN UP(1)
?	 -?	 1	 0538+51=PM(2)	 -.00706?=SIN UM(2) .120005=HP(2) 0.000000=TAN UP(2)

.63280 .48610 .65630 25.4MM=UNIT OF LENGTH
RADIUS•ETC	 AXL.DSTNCE	 M-INPEX L-INDEX U-INDEX GLASS CODE•NAME 1ST.CA 2ND.CA	 STATION

0.0000	 1.00000 1.00000 1.00000 0000	 (6.00	 10.3566

3.6547
6.4870

-5.?748
TNFTNITE

TNFINITF

.6500 1.63269 1.64909 1.63108 636.353 F6

	

.0149 1.00000 1000000 1000000	 01000

.3500 1.79993 1.82776 1.74609 805.254 SF6

	

9.1417 100000 1.00000 1.00000	 00000

	

393734 1.00000 1.00000 1.00000	 00000

4.00 1050 10.3566
4.00 1.50 9.7066

4.00 1.50 9.4917
4.00 1.50 9.1417

0000 0400 00000

1 CYL
? CYL

3 CYL
4 CYL

5 SPM

FIRST ORDER PARAMETERS ON MFRIDIONAL PLANE

ORJFCT DSTNCF
6.575854

ORJFCT HEIGHT
?.?5'0000

MAGNTFICATION
1.000000

APT.STOP SIZF
99999.999996

FNTR.PUP.DIST
999999.949996
ENTR.PUP.SIZE

494999.499996
SEMIANG.FIELD

0.000000
APT.STOP DIST

999999.999996

FRST.PPAL.PNT
0.000000

ORJT.SPCE.FNO
40.000000

FRNT.VTX.DIST
6.983166

FROM SRFCE.NO
4.000000

EQV.FCL.LNGTH
999999.999996
INF.EQUTV.FNO

999999.999996
BARREL LENGTH

1.214866
TRACK LENGTH

_407312

SCND.PPAL.PNT
0.000000

TMGE.SPCEaFNO
-40.000000

RACK VTX.DIST
5.360988

FLD.STOP SIZE
4.500000

EXT.PUP.DSTNC
999999.999996
EXT.PUPL.SIZE

999994.999996
SEMIANG.FIELD

0.000000
FLD.STOP DIST

5.768300

IMAGE DISTNCE
5.768300

IMAGE HEIGHT
2.250000

DEMAGNIFICATN
1.000000

FROM.SRFCF.NO
4.060000

FIRST ORDER PARAMETERS ON EQUATORIAL PLANE

SCND.PPAL.PNT
-1.149874

IMGE.SPCE.FNO
6.388136

RACK VTX.DIST
75.061080

FLD.STOP SIZE
.021655

^x

x^
^
r
b

.....,+^:.,
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EXT.PUP.DSTNC
6.454348

EXT.PUPL.SIZE
.107400

SEMIANG.FIELD
-.904128

FLD.STOP DIST
5.768262

IMAGE DISTNCE
5.76826?

IMAGE HEIGHT
.010827

DEMAGNIFICATN
11.083476

FROM.SRFCE.NO
4.000000
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DESIGN N0.643?SE• SECOND GROUPS AZIMUTH TELESCOPE.	 103177- 0
aaaaaarewa_+^e► eaaa+► r+► +^+►^rrwrwrrarraaa+► ^a+^araw^► oar*wsr+► arrraaa+^r^rrorrwr+^srwwrrera^ ► ^► +►

	-?	 1	 .077132=PM(1)	 .012500=SIN U140)	 2.250000=HP(1)	 0.000000=TAN V""(1)

	

?_ - 2	 1	 .264039=PM(2) 	 -.078270=SIN UM(2)	 .042410=HP(2)	 -9015781=TAN UP(2)
.63280	 .48610	 .65630	 25.4MM=UNIT OF LENGTH

I^

FIRST ORDER PARAMETERS ON MERIDIONAL PLANE

RJFC;T DSTNCF
6.170537

RJFCT HEIGHT
?..750000

AGNIFICATION
1.000000

PT.STOP SIZE
!9940.099996

FNTR.PUP.DIST
Q99999.999996
ENTR.PUP.SIZE

999999.999996
SEMIANG.FIELD

0.on0000
APT.S'TOP DIST

099999.999996

FRST.PPAL.PNT
0.000000

ORJT.SPCE.FNO
-40.000000

FRNT.VTX.DIST
6.946411

FROM SRFCE.NO
6.000000

EOV.FCL.LNGTH
999999.999996
INF.EOUIV.FNO

999999.999996
BARREL LENGTH

2.102610
TRACK LENGTH

.775873

SCND.PPAL..PNT
0.000000

IMGE.SPCE.FNC,
-40n00000O.

PACK VTX.DIST
4.067927

FLD.STOP SIZE
4.500000

EXT.PUP.DSTNC
999999.999996
EXT.PUPL.SIZE

999999.999996
SEMIANG.FIELD

0.000000_
FLD.STOP DIST

4.843800

IMAGE DISTNCE
4.843A00

IMAGE HEIGHT
2.25000n

DEMAGNIFICATN
.1.000000

FROM.SRFCE.NO
6.000000



DESIGN N0.6432SE9 SECOND GROUPS AZIMUTH TELESCOPE. 103177-	 0
r^l^#il#i##f1### i1###M•MN#i1###################IF#^ ► M *#############C ifq####**##########

7	 -7	 1	 .07713?=PM(1)	 -.012500=SIN UM(1) ?.250000=HP(l) 0.000000=TAN	 UP(1)
2	 •2	 1	 -.264039=PM(2)	 -.078270=SIN UM(2) -.042410=HP(2) -.015781=TAN UP(2)

.63280 .48610 .65630 29.4MM-UNIT OF LENGTH
RADIUS•ETC	 AX!._.DSTNCE	 M-INDEX L-INDEX U-INDEX GLASS CODEoNAME 1ST.CA 2ND.CA	 STATION

000000	 1.00000 1100000 1.00000 0.00	 0000	 509259

.3500 1.79883 1.82.776 1.79609 805.254 SF6 3.20 1.00

.6000 1.53269 1.64909 1.63108 636.353 F6 3.20 085
9202.6 1.00000 1.00000 1.00000 00000 3.20 085

.6000 1.63269 1.64909 1.63108 6369353 F6 3.20 085

.3500 1.79883 1.82776 1.79609 805.254 SF6 3.20 .85
3.8233 1.00000 1.00000 1.00000 0.000 3.20 1000

1 CYL
	

TNFTNITE
2 CYL
	

2.2357
3 CYL	 -2.1.304

4 PYL	 ?.5833
5 CYL
	

-3..2.796
6 CYL
	

INFTNITE

5.9259
5.5759
4.9759

4.7733
4.1733
3.8233 E

7 SPH
	

INFINITE
	

-10205 1.00000 1.00000 1.00000 	 00000
	

0.00	 0.00	 .0000

FIRST ORDER PARAMETERS ON MFRIDIONAL PLANE

RJECT DSTNCF
6.170537

RJECT HEIGHT
2.250000

AGNIFICATION
1.000000

PT-STOP SIZF
Q9Q9.999996

FNTR.PUP.DIST
Q99999.9Q9996
ENTR.PUP.SIZE

Q99999.999996
SEMIANG.FIELD

0.000000
APT.STOP DIST

499499.999996

FRST.PPAL.PNT
0.000000

ORJT.SPCE.FNO
40.000000

FRNT.VTX.DIST
6.946411

FROM SRFCE.NO
6.000000

EOV.FCL.LNGTH
999999.999996
INF.EQUIV.FNO

999989.999996
BARREL LENGTH

2.102610
TRACK LENGTH

.775873

SCND.PPAL.PNT
0.000000

IMGE.SPCE.FNO
-40.000000

RACK VTX.DIST
4.067927

FLO.STOP SIZE
4.500000

EXT_PUP.DSTNC
999999.599996
EXT.PUPL.SIZE

Q99Q99.9Q9996
SEMIANG.FIELD

0.000000
FLD.ST OP DIST

4.843800

IMAGE DISTNCE
4.A43A00

IMAGE HEIGHT
2.2.50000

DEMAGNIFICATN
1.000000

FROM.SRFCE.NO
6.000000

FIRST ORDER PARAMETERS ON EQUATORIAL PLANE

RJFCT DSTNCF
-3.373438

RJECT HEIGHT
.010826

AGNTFICATION
-1.359073

PT.STOP SIZF
.107391

FNTR.PUP.DIST
-2.6A7409

ENTR.PUP.SIZE
.107391

SEMIANG.FIELD
-.904110

APT.STOP DIST
2.697409

FRST.PPAL.PNT
.663155

OBJT.SPCE.FNO
-6.:1AA144

FRNT.VTX.DIST
6.946367

FROM SRFCE.NO
1.000000

EOV.FCL.LNGTH
2.32.5500

INF.EOUIV.FNO
3.680240

BARREL LENGTH
2.102610

TRACK LENGTH
10.319826

SCND.PPAL.PNT
-.642248

IMGE.SPCE.FNO
8.681955

RACK VTX.DIST
5.476049

FLD.STOP SIZE
.029427

EXT.PUP.DSTNC
6.958975

EXT.PUPL.SIZE
.243632

SEMIANG.FIELD
.398552

FLD.STOP DIST
4.843777

IMAGE DISTNCE
4.H43777

IMAGE HEIGHT
-.014714

DEMAGNIFICATN
-.735796

FROM.SRFCE.NO
6.000000



DESIGN NO.643PS F• THIRD GROUP * AZIMUTH TELESCOPE. 	 103177- 0
s•a^aaa^•^► ao^ww^a^► ^*s*#•s*♦ aaoe^+► ao*+► oa+► •eaoe^^ww^^•^«•r^^**^ ► •+► wa*^^rw^t^^► ^r^^rs^sser+t

	

2 -2	 1	 .205913=PM(I)	 -.012500 =SIN UM ( i)	 2.250000 =HP(1)	 0.000000=TAN UP(1)

	

7 -2	 1	 .058770=PM(2)	 .057591=SIN UM(2)	 -.021813=HP(2)	 .006956=TAN UP(2)
.63280	 .48610	 .65630	 25.4MM-UNIT OF LENGTH

{

t

FIRST ORDER PARAMETERS ONMFRIDIONAL PLANE

ORJFCT DSTNCF
16.473002

ORJECT HEIGHT
2.250000

M'AGNTFICATION
1.000000

APT.STOP SIZF
9999o.R99946

FNTR.PUP.DIST
Q99999.999996
ENTR.PUP.SIZE

999999.999996
SEMIANG.FIELD

0.000000
APT.STOP DIST

999999.999996

FRST.PPAL.PNT EQV.FCL.LNGTH
0.000000 999999.999996

OBJT.SPCE.FNO INF.EOUIV.FNO
-40.000000 999999.999996

FRNT.VTX.DIST BARREL LENGTH

	

16.939291	 11090000
FROM SRFCE.NO TRACK LENGTH

	

60000000	 .466288

SCND-PPAL.PNT
0.000000

IMGE-SPCE.FNO
-40.000000

RACK VTX.DIST
15.383002

FLD.STOP SIZE
4.500000

EXT.PUP'.DSTNC
999999.999996
EXT.PUPL.SIZE

9999999999996
SEMIANG.FIELD

0.000000
FLD.STOP DIST

15.849291

IMAGE DISTNCE
15.849291

IMAGE HEIGHT
2.250000

DEMAGNIFICATN
1.000000

FROM.SRFCE.NO
6.000000

1	 _



DESIGN NO•6437SF9 THIRD GROUPS AZIMUTH TELESCOPE.
**MGM##4M^/M ## NIF•M # 11^MMM # f1###11 ############## # p#

p -2	 1	 .205913=PM(1)	 -.012500=SIN UM(1)
P -2	 1	 -.058770=PM(2)	 .057591=SIN UM(2)

	

.63280	 .48610
RADIUS.ETC	 AXL.DSTNCE M-INDEX L-INDEX

000000 1100000 1000000

1 CYL.	 1.7898	 .3500 1.79883 1.82776
P CYL	 -5.6466	 .6200 1.00000 1.00000

3 CYL	 INFTNITE	 .3500 1.79883 1.82776
4 CYL	 2.4613	 .0?.00 1600000 1100000

5 CYL	 .9.311	 .3900	 1.798R3 1.82.776
0; CYL	 1.?.905	 3.3600	 1.00000	 1.00000

7 SPH	 INFINITE	 2.6100 1.00000 1.00000

103177- 0

292.50000=HP(l)	 0.000000=TAN UP(1)	 ;.}
-.02.1813=HP(2)	 .006956=TAN UP(2)-

.65630	 z5.4MM=UNIT OF LENGTH
U-INDEX GLASS CODErNAME 1ST-CA 2ND.CA 	 STATION
1.00000	 0000	 0000	 4.4500

1.79609 805.254 SF6	 3.20	 .70	 4.4500
1000000	 0.000	 3.20	 085	 4.1000

109609 805.254 SF6-	 3.20	 .70	 4.0800
1000000	 00000	 3.20	 .60	 3.7300

1.79609 805.254 SF6	 3,20	 •70	 3.7100
1.00000	 0.000	 3.20	 .60	 3.3600

1.00000	 0.000	 0400	 0.00	 10000

FIRST ORDER PARAMETERS ON MFRIDIONAL PLANE

RJFCT DSTNCF
16.473002

RJFCT HFIGHT
2.250000

AGNIFICATION
1.000000

PT.STOP SIZF
9999.999996

)RJFCT DSTNCF
1.020476

)RJFCT HEIGHT
-.014715

OAGNIFICATION
1.359143

IPT.STOP SIZF
.2.43654

FNTR.PUP.DIST
499999.999996
FNTR.PUP.SIZE

999999.999996
SEMIANG.FIELD

o.on0000
APT.STOP DIST

999999.499996

FNTR_.PUP.DIST
3. 1 39854

ENTR.PUP.SIZE
.243654

SEMIANG.FIELD
.398543

APT * STOP DIST
3.135854

FRST.PPAL.PNT
o.0000no

OBJT.SPCE.FNO
-40.000000

FRNT.VTX.DIST
16.939291

FROM SRFCE.NO
6.000000

FIRST ORDER

FRST.PPAL.PNT
.760671

OBJT.S'PCE.FNO
8.681894

FRNT.VTX.DIST
1.840000

FROM SRFCE.NO
1.000000

EQV.FCL.LNGTH
999999.999996
INF.EQUIV.FNO

999999.999996
BARREL LENGTH

1.090000
TRACK LENGTH

.466288

PARAMETERS ON

EQV.FCL.LNGTH
-2.875412

INF.EQUIV.FNO
-32.855825

BARREL LENGTH
1.090000

TRACK LENGTH
.819524

SCND.PPAL.PNT
0.0n0000

IMGE.SPCE.FNO
-40.000000

RACK VTX.DIST
15.383002

FLD.STOP SIZE
_4.500000

EXT.PUP.DSTNC
999999.999996
EXT.PUPL.SIZE

999999.999996
SEMIANG.FIELD

0.000000
FLD.STOP DIST

15.849291

IMAGE DISTNCE
15.8492.91

IMAGE HEIGHT
2.2.50000

DEMAGNIFICATN
1.ononoo

FROM.SRFCE.NO
6.000000

IMAGE DISTNCE
.750000

IMAGE HEIGHT
-.O1Q999

DEMAGNIFICATN
.735758

FROM.SRFCE.NO
6.000000

EQUATORIAL PLANE

SCND.PPAL.PNT EXT.PUP,DSTNC

	

-.282684
	

36027.974458
IMGE.SPCE.FNO EXT.PUPL.SIZE

	

11.799934
	

3053.171818
RACK VTX.DIST SF_MIANG.FIELD

	

-.069524	 .000032
FLD.STOP SIZE FLD.STOP DIST

	

.039998	 .750000

,a



^DESIGN N0.643P.SJ• PAIR OF AUXILIARY LENSES (TILTED CYLINDER). 	 103177	 0
•aea+a*^ose^a^► +^a^a*^^sM+r+► ss*^^► s► ao^e+^e^e► i^^► aaa^a*^r+► se► ray► as+► a► asae^► ^aa^**^► ^► ss^► e^+^eess+►	 ;

	9 -7	 1	 .027671=PM(1)	 -.012439=SIN UM(1)	 -1.000000=HP(1)	 0.000000=TAN UP(1)

	

2 -2	 1	 -.056028=PM(2)	 .043778=SIN UM(2)	 9020000=HP(2)	 0.000000=TAN UP(2)
.63280	 .48610	 .65630	 25.4MM=UNIT OF LENGTH

?t

i

FIRST ORDER PARAMETERS ON MFRIDIONAL PLANE

ORJFCT DSTNCF
2.224533

ORJFr.T HEIGHT
-1.000000

MAGNTFICATION
1.000000

APT.STOP SI'ZF
999Q4.g99996

awmalmom

FNTR.PUP.DIST
999999.9Q9996
ENTR.PUP.SIZE
499999.999996
SEMIANG-FIELO

0.000000
APT.STOP DIST

499999.499996

^9^r^'sk' li^. 	 Ffisr40 'eEW :p

FRST.PPAL.PNT
0.000000

OBJT.SPCE.FNO
-40.196157

FRNT.VTX.DIST
2.579800

FROM SRFCE.NO
4.000000

EOV.FCL.LNGTH
999999.999996
INF.EOUIV.FNO

999999.999996
BARREL LENGTH

1.300000
TRACK LENGTH

.355267

rrbr„.taw.^	 3

SCND.PPAL.PNT
0.000000

IMGE.SPCE.FNO
-40.196157

RACK VTX.DIST
.924533

FLD.STOP SIZE
2.000000

EXT.PUP.DSTNC
999999.999996
EXT.PUPL.SIZE

999999.999996
SEMIANG.FIELD

0.000000
FLO-STOP DIST

1.279800

J.'^aGiL'4^.u._.v.......,....

IMAGE DISTNCE
1.279800

IMAGE HEIGHT
-1.000000

DEMAGNIFICATN
1.000000

FROM.SRFCE.NO
4.000000



.97 .04 2.5800
098 005 2.1800

.98 005 1.6800
1 98 .05 1.2800

0.00 04100 040000
w.

	

a!a^dl^t^tSN^aA^NI'7F+Mtt+k++l^Mr!'R!.'^._'^u8:i.^+s.I^.°.T-,_,-, y ^ .,	 ..	 .-c^.+•s_:. u._'	 .=.__^^.....	 .. ..,	 ^__,_..._.^.:.<^.._.._^_:._. _.._....--.._ _...._^...._.._... 	 .^..^.___..--^.,-^..---^ 	 ...,.^""..i:.l....

Rt

DESTGN N0.643?5J• PAIR OF AUXILIARY LENSFS (TILTED CYLINDER).	 103177- 0
''	 ••aaaaaaaa+►aaaaaaaaaaaa+^aaaaaaaaeaaaaaaaaaaaaaaaaa^aaaaaaaaaaaaaaaaaaaaaaaaaaaaa

p -2	 1	 .027671=PM(1)	 -.012439=SIN UM(1)	 -1.000000=HP(1)	 0.000000=TAN UP(l)
9 -7" 1	 -.056028=PM(2)	 -.04377A=SIN UM(2)	 .020000=HP(2)	 0.000000=TAN UP(21

	

0632.80	 .48610	 .65630	 25.4MM-UNIT OF LENGTH
RADIUS.ETC	 AXL.DSTNCE M-INDEX L-INDEX U-INDEX GLASS CODE•NAME 1ST-CA 2ND.CA 	 STATION

	

000000 1.00000	 1100000 1100000	 0.00	 0000	 2.5800

.4000 1.79883 1.82776 1.79609 805.254 SF6

.5000 1000000 1000000 1.00000 0.000

.4000 1.79883 1982776 1.74609 805.254 SF6
1.2800 1.00000 1.00400 1.00000 04000

.0002 1.onoo0 1100000 1100000 00000

FIRST ORDER PARAMETERS ON MFRIDIONAL PLANE

	

1 CYL
	

TNFTNITE

	

2 CYL
	

1.2000

	

3 rYL
	

1.2000

	

4 CYL
	

TNFTNITE

	

• 5 RPH
	

INFINITE

OAJFCT DSTNCF
2.224533

OBJFCT HFIGHT
-1.000000

MAGNIFICATION
1.n00000

APT.STOP SIZF
99999.999996

FNTR.PUP.DIST
499499.949996
ENTR.PUP.SIZE

999999.999996
SEMIANG.FIELD

0.000000
APT.STOP DIST

999999.999996

FRST.PPAL.PNT
0.000000

OBJT.SPCE.FNO
-40.196157

FRNT.VTX.DIST
2.579800

FROM SRFCE.NO
4.000000

EQV.FCL.LNGTH
999999.999996
INF.EQUIV.FNO

999999.999996
BARREL LENGTH

1.300000
TRACK LENGTH

.355267

SCND.PPAL.PNT
0.000000

TMGE.SPCE.FNO
-40.196157

HACK VTX.DIST
.924533

FLD.STOP SIZE
2.000000

EXT.PUP.DSTNC
9999999999996
EXT.PUPL.SIZE

999999.999996
SEMIANG.FIELD

0.000000
FLD.STOP DIST

1.279800

IMAGE DISTNCE
1.279800

IMAGE HEIGHT
-1.000n00

DEMAGNIFICATN
1.000000

FROM.SRFCE.NO
4.000000

FIRST ORDER PARAMETERS ON EQUATORIAL PLANE

ORJFCT DSTNCF
-1.279826

OBJECT HEIGHT
.020000

MAGNIFICATION
1.000000

APT.STGP SIZE
.07AB93

FNTR.PUP.DIST
499999.999996
ENTR.PUP.SIZE

999999.999996
SEMIANG.FIELD

0.000000
APT.STOP DIST

.378773
b

G^r

^C U

FRST.PPAL.PNT
.52.2279

OBJT.SPCE.FNO
-11.421262

FRNT.VTX.DIST
2.579825

FROM SRFCE.NO
4.000000

EQV.FCL.LNGTH
.901052

INF.EQUIV.FNO
5.710630

BARREL LENGTH
1.300000

TRACK LENGTH
3.859651

SCND.PPAL.PNT
-.522279

IMGE.SPCE.FNO
11.421256

BACK VTX.DIST
-2.579826

FLD.STOP SIZE
.040000

EXT.PUP.DSTNC
.378773

EXT.PUPL.SIZE
.078893

SEMIANG.FIELD
-1.271545

FLD.STOP DIST
1.279825

IMAGE DISTNCE
1.27982.5

IMAGE HEIGHT
-.020000

DEMAGNIFICATN
1.000000

FROM.SRFCE.NO
4.000000



w

SIGN N0.643PSK9 AUXILIARY LENS ELEMENT. 	 - 0
•#N#N##N91NN#N##N#N###N•N#NN##N##NN{ ►NNNNNNNN^F##N#♦NNNNNNNN##NNNNiN##NNN##NNN##NN#

P -2	 0	 .018685=PM(1)	 •0012439=SIN UM(1)	 --1966073=HP(1)	 09000000=TAN UP(1)
1 -2	 0	 •.064897=PM(2)	 0.000000=SIN UM(2)	 .00364SuHP12)	 -0003574=TAN UP(?_)

.63280	 .48613	 .65627	 25.4MM=UNIT OF LENGTH

,z

FIRST ORDER PARAMETERS ON MFRIDIONAL PLANE

RJF(T DSTNCF FNTR.PUP.DIST FRST.PPAL.PNT EOV.FCL.LNGTH SCND.PPAL.PNT EXT.PI)P,DSTNC IMAGE DISTNCE
1.50?166 499999.999996 00000000 999999.999996 09000000 999999.999996 1.279800„

RJFCT HFIGHT FNTR.PUP.SIZE OBJT.SPCE.FNO INF.EQUIV.FNO IMGE.SPCE.FNO EXT.PUPL.SIZE IMAGE	 HEIGHT
-.966073 499999.999996 -40.196157 999999.999996 -40.196157 999999.449996 -.966073

AGNIFICATION SEMIANG.FIELD FRNT.VTX.DIST BARREL LENGTH RACK VTX.DIST SEMIANG.FIELD DEMAGNIFICATN
1.000000 00000000 1.679800 .400000 1.102166 00000000 10000000

PT.STOP SIZE APT.STOP DIST FROM SRFCE.NO TRACK	 LENGTH FLD.STOP SIZE FLD.STOP DIST FROM.SRFCE.NO
[ _

9900.999996 499999.999996 2.000000 .177634 1.932146 19279800 2.000000
=1i

w



DESIGN N0.64:1?SK•	 AUXILIARY LENS ELEMENT. -	 0
•w•a^ +a+► a^raaaa +ba+a^^ +++► ab+a+^waaaaaaaa^aaaa + aa^► wa ++ aa^► a++► a++a+aaa + ^++u+w+++a+► aaa

p	 -7	 0	 .0186A5=PM(1)	 -.012439=SIN UM(1) -.966073=HP(1) 0.000000=TAN UP(1)
1	 -2	 0	 -.064897=PM(2)	 0,000000=SIN UM(2) .003645=HP(2) -.003574=TAN UP(2)

.63280 .48613 .65627 25.4MM=UNIT OF LENGTH
RADIUS•ETC	 AXL.DSTNCE	 M-INDEX L-INDEX U-INDEX GLASS CODEoNAME 1ST.CA 2ND.CA	 STATION

000000	 1100000 1000000 1000000 1100	 0000	 .4000

1 CYL
	

1.2000	 .4000 1.79883 1982775 1.79609 805.254 SF6
	

3.20	 050	 .4000
2 CYL
	

INFINITE
	

000000 1100000 1.00000 1.00000	 00000
	

3.20	 .50	 0.0000

3 SPH
	

INFINITE
	 -1.279A 1.00000 1.00000 1.00000	 01000

	
0000	 0400	 010000

FIRST ORDER PARAMETERS ON MFRIDIONAL PLANE

)RJFCT DSTNCF
1.502166

)RJFCT HEIGHT
-.966073

AAGNIFICATION
1.000000

1PT.STOP SIZF
)9999.999996

FNTR.PUP.DIST
499999.449996
FNTR.PUP.SIZE

999999.999996
SEMIANG.FIELD

0.000000
APT.STOP DIST

999999.999996

FRST.PPAL.PNT
0.000000

ORJT.SPCE.FNO
-40.196157

FRNT.VTX.DIST
1.679800

FROM SRFCE.NO
2.n00n00

EOV.FCL.LNGTH
994999,999996
INF.EOUIV.FNO

999999.999996
BARREL LENGTH

.400000
TRACK LENGTH

.177634

SCND.PPAL.PNT
0.000000

YMGE.SPCE.FNO
-40.196157

RACK VTX.DIST
1.102166

FLD.STOP SIZE
1.932146

EXT.PUP.DSTNC
999999.9Q9996
EXT.PUPL.SIZE

9999990999996
SEMIANG.FIELD

0.000000
FLD.STOP DIST

1.279800

IMAGE DISTNCE
1.279800

IMAGE HEIGHT
-.96607;1

DEMAGNIFICATN
l.ononno

FROM.SRFCE.NO
2.000000

FIRST ORDER PARAMETERS ON EQUATORIAL PLANE

RJECT DSTNCF
9949.949996
18JF,CT HEI-GHT
9999.999996
IAGNIFICATION

0.000000
PT.STOP SIZE

.077308

FNTR.PUP.DIST
1.019866

ENTR.PUP.SIZE
.1?9794

SEMIANG.FIELD
-.?04774

APT.STOP DIST
.3A5088

FRST.PPAL.PNT
.000000

OBJT.SPCE.FNO
999999.999996
FRNT,VTX.DIST

1.679825
FROM SRFCE.NO

2.000000

EGV.FCL.LNGTH
1.502192

INF.EOUIV.FNO
11.573661

BARREL LENGTH
.400000

TRACK LENGTH
9999999999996

SCND.PPAL.PNT
-.222366

IMGE.SPCE.FNO
11.573661

BACK VTX.DIST
999999.999996
FLD.STOP SIZE

.010738

EXT.PUP.DSTNC
.385088

EXT.PUPL.SIZE
.077308

SEMIANG.FlELD
-.343797

FLD.STOP DIST
1.279825

IMAGE DISTNCE
1.27982_5

IMAGE HEIGHT
-.005369

DEMAGNIFICATN
999999.999996
FROM.SRFCE.NO

2.000000

i



W 'IMPill

DESIGN NO.64325L• RANGE CURVATURE CORRECTOR,	 112277- 0
•*#eaaasaepwe► + a^raaa^^rew•^► ^► •*eeo +► awasaaaa +taus +► *^ris^^ +► ^^eeaeeeee► e► a^^► s^wws^► wn^^► ^so

3 n-2	 0	 10000000=PM(1)	 0.000000=SIN UM(1)	 0.000000=HP(1)	 0010000=TAN UP(i)	 -
3 -P	 0	 1.000000=PM(2)	 0.000000=SIN UM(2)	 0.000000=HP(2)	 9010000=TAN UP(2)

.63280	 .48613	 .65627	 25.4MM=UNIT OF LENGTH

FIRST ORDER PARAMETERS ON MERIDIONAL PLANE

BJFCT DSTNCF
9999.999996
RJF('T HEIGHT
9999.499996
AGNIFTCATION

).038964
PT.STOP SIZE

2.000000

ENTR.PUP.DIST
0.000000

ENTR.PUP.SIZE
2.0n0000

SEMIANG.FIELD
.572.939

APT.STOP DIST
o.on0000

FRST.PPAL.PNT
6332.998839

ORJT.SPCE.FNO
999999.999996
F'RNT.VTX.DIST
999999.999996
FROM SRFCE.NO

1.000000

EOV.FCL.LNGTH
999999.999996

INF.EOUIV.FNO
84433.540086
BARREL LENGTH

1.617500
TRACK LENGTH

9999999999996

SCND.PPAL.PNT
-6581.132926
INGE.SPCE.FNO
64433.540086
RACK VTX.DIST
999999.999996
FLD.STOP SIZE
3377.341603

EXT.PUP.DSTNC
-1.374306

EXT.PUPL.SIZE
2.077928

SEMIANG.FIELD
.551453

FLD.STOP DIST
9999999999996

IMAGE DISTNCE
999999.999996
IMAGE HEIGHT
-1688.670802
DEMAGNIFICATN

.962497
FROM.SRFCEaNO

4oO000nn

-°'.r^Mlrbmaaa'ar^rMoiillA'Ii'
G



1

1,6

DESIGN N0.643PSL9 RANGE CURVATURE CORRECTOR. 112277-	 0
sa•sso4s^asoa+ssaa+raaas^► +► ststs^sas► sras^is+^sssa^ets+sus+sos^rw^retaaaa +dasaa^saasass^assss+^a^saaa+

3 -2 0	 1.000000=PM(1.) 0.000000=SIN UM(1) 0.000000=HP(1) .010000 =TAN UP(1)
3 -2 0	 10000000=PM(2) 0.000000=SIN UM(2) 0.000000=HP(2) .010000 =TAN UP(2)

.63280 .46613 .65627 25.4MM-UNIT OF LENGTH
RADIUS.ETC	 AXL.DSTNCE	 M-INIDEX L-INDEX U-INDEX GLASS CODE•NAME 1ST.CA 2ND.CA STATION'

0.0000	 1.00000 1000000 1.00000 1000 0.00 P.8175 .-,-

1 SPH -6.658? .330P	 1.80037 1.82937 1.79762	 805.254 SF6 1.00 0.00 2.8175
2 CYL -6.6582 .9617	 1.00000 1.00000 1.00000	 00000 1000 0000 2.4873

:.N

3 CYL -163958 .3256	 1.80037 1.82937 1.79762	 805.254 SF6 1.00 0.00 1.5256
4 SPH -7.7230 102000	 1400000 1100000 1100000	 00000 1000 0000 1.2000

5 SPH INFINITE 2.7372	 1.00000 1.00000 1.00000	 00000 0.00 0.00 0.0000 -

FIRST ORDER PARAMETERS ON MFR.IDIONAL PLANE

OBJECT DSTNCF
99994.999996
OBJECT HEIGHT
99989.999996
MAGNIFICATION

1.038964
#PT.STOP SIZE

2.000000

FNTH.PUP.DIST
0.000000

ENTR.PUP.SIZE
2:.000000

SEMIANG.FIELD
.57P939

APT.STOP DIST
0.000000

FRST.PPAL.PNT
-6332.998839
OBJT.SPCE.FNO

999999.999996
FRNT.VTX.DIST

999999,.999996
FROM SRFCE.NO

1.000000

EQV.FCL.LNGTH SCtD.PPAL.PNT EXT.PUP.DSTNC

	

999999.999996	 -6581.132926	 1.374306
INF.EGiUIV.FNO IMGE.SPCE.FN'O E (T.PUPL.SIZE

	84433.540086	 84433.540086	 2.077928
BARREL LENGTH RACK VTX.DIST SEMIANG.FIELD

	

1.617500 999999.999996	 .551453
TRACK LENGTH FLD.STOP SIZE FLD.STOP DIST

	

999999.999996	 3377.341603 999999.999996

IMAGE DISTNCE
999999.999996
IMAGE HEIGHT
-1688.67080?
DEMAGNIFICATN

.962497
FRON.SRFCE.NO

4.000000

FIRST ORDER PARAMETERS ON EQUATORIAL PLANE

ORJFCT CSTNCF ENTR.PUP,.DIST

	

9999 g .999996	 0.000000
CAJECT HEIGHT ENTR.PUP.SIZE

	

99909..999996	 2.000000
MAGNIFICATION SEMIANG.FIELD

	

1.1.59306	 .572939
APT.STOP SIZE APT.STOP DIST

2.000000,	 0.000000

t~ .

FR'ST.PPAL.PNT
-2492,074773
OBJT.SPCE.FNO

999999.999996
FRNT.VTX.DIST

-210-4.366078
FROM SRFCE.NO

1.000000

EGlV.FCL.LNGTH

-18135.368476
INF.EQUIV.FNO
9067.684238

BARREL LENGTH
1.617500

TRACK LENGTH
999999.999996

SCND.PPAL.PNT
-2890.6151=02

IMGE.SPCE.FNO
90679684238

BACK VTX.DIST
999999.999996
FLD.STOP SIZE

362.707370

EXT.PUP.DSTNC
-1.537192

EXT.PUPL.SIZE
2.318613

SEMIANG.FIELD
.494212

FLD.STOP DIST
-21025.983576

IMAGE DISTNCE
-21025.983578
IMAGE HEIGHT
-181.353695

DEMAGN IFI CATN
.862585

FROM.SRFCE.NO
4.000000



low

DESIGN NO * 64325L• RANGE CURVATURE CORRECTOR. 	 112277— 0
LD POINT N0. 0	 0.000000=H(Y)	 0.000000=H(Z)	 0@000000=6(Y) 1.000000=E(Y) 1.000000=E(Z)

	0.000000=HPR(Y)	 09000000=HPR(Z)	 1.038962=NA(Y) 1.160456=NA(7)
.6328=REFERENCE FOCUS WAVELENGTH 	 . 6328=RAY TRACING WAVELENGTH

316 RAYS THROUGH ENTRANCE PUPIL 	 260 RAYS THROUGH EXIT PUPIL 	 56 VIGNETTED RAYS
X	 X	 a	 a	 X	 X

X	 w	 •	 a	 a	 a	 a	 a	 a	 X	 F

X	 +r	 a	 a	 a	 a	 a	 a	 a	 a	 a	 X	 X

X	 X	 a	 a	 a	 a	 a	 a	 a	 a	 a	 a	 a	 a	 X	 X

X	 a	 a	 a	 a	 M	 a	 a	 a	 a	 a	 a	 •	 a	 a	 X

X	 a	 +► 	 *	 a	 r	 a	 a	 a	 a	 a	 +► 	 a	 a	 a	 a	 a	 X'

X	 a	 a	 a	 a	 a	 a	 a	 a	 a	 a	 +► 	 a	 a	 a	 a	 a	 X

X	 X	 a	 a	 a	 a	 a	 a	 a	 a	 a	 a	 a	 a	 a	 a	 a	 a	 X	 X

X	 a	 a	 a	 +► 	 a	 a	 a	 a	 a	 a	 a	 a	 a	 a	 a	 a	 a	 a	 X

X	 X'

X	 a	 a	 a	 a	 a	 a	 a	 a	 a	 a:	 a	 a	 a	 a	 a	 a	 a	 a	 X

X	 a	 a	 a	 a	 •	 a	 a	 a	 a	 a	 a	 a	 a	 a	 a	 a	 a	 a	 X

X	 X	 a	 a	 a	 a	 a	 a	 a	 a	 a	 a	 a	 a	 a	 a	 a	 a	 X	 X

X	 a	 a	 a	 a	 a	 a	 a	 a	 a	 a	 a	 a	 a	 a	 a	 a	 X--

X	 a	 a	 a	 a	 +► 	 a	 a	 a	 a	 a	 a	 a	 a	 a	 a	 a	 X

X	 w	 a	 a	 a	 a	 a	 a	 w	 a	 a	 a	 a	 a	 a	 X.^-

X	 X a	 a	 a	 a	 a	 a	 a	 a	 a	 a	 a	 a	 X	 X t

X	 X	 •	 a	 a	 a	 a	 a	 a	 a	 a	 a	 X	 X	
_..

X	 a	 a	 a	 a	 +► 	 a	 a	 a	 X	 (	
. ^^._

X	 X	 a	 a	 X	 X	 jy, "



all .12 -12 o12 .12 ell

.02 -02 .03 005 .06 .06 .05 .03 002 .02

- .02 --06 --06 - .04 - .02 .01 .02 .02 .01 - .02 --04 --06 - .06 -.02

-.03 -.11 --1.3 -.11 -.08 -.05 -.02 -.00 -.00 -.02 -.05 -.08 -.11 -.13 -.11 -.03

-.11 -.17 -.18 -.15 -.11 -.07 -.03 -401 -.01 -.03 -.07 --11 --15 -.18 -.17 -.11

-.015 -.18 -.22 - .21 --17 --12 - o07 - .04 - .02 --02 -.04 -.07 -.12 -.17 -.21 -.22 -olA -.06

-.17 --2.2 -.25 -.23 - .19 --13 -.OR --04 -.O1 -.O1 --G4 --08 --13 -.19 -.23 --25 -.22 -.12

.02 --16 -.26 -.28 --25 --20 --14 -.08 -.03 -.01 -.01 -o03 -908 -.14 --20 --25 -,28 -.26 -.16	 .02

-.01	 --19 -.28 -.29 -.26 -.20 -.14 -.08 -.03 -.O1 -.01 -.03 -.08 --14 -.20 z .26 -.29 -028 -.19 -.01

-oO3 -.21 -.29 -.30 -.26 -.20 --14 -.08 -.03 -.00 -.00 -.03 -.08 -.14 -o20 -.26 -.30 --29 --21	 -.03

--03 -o91 -.29 -.30 -.26 -.20 --14 -.08 -.03 -.00 -.00 --03 --08 -.14 -.20 -026 -030 -029 -.21	 --03

-.01	 --19 -.28 -.29 -.26 -.20 -.14 -.08 -.03 -901 -.01 -.03 -.08 -.14 -.20 -.26 -.29 -928 -019 -.01

.03 --16 -.26 -.28 -,25 -.20 -.14 -.08 -.03 --01 -.01 -.03 --08 --14 -.20 -025 -028 -026 -016	 .03

-.i2 -.22 -.25 -.24 --19 -.13 -.08 -604 -:01 -.O1 -.04 -.08 -.13 -.19 -.24 -o2.5 --22 -.12

-006 -.18 -.22 - .21 - .17 -.12 -.08 --04 -.02 -.02 -.04 --08 -912 -.17 --21 --22 -018 -606

-.11 -o17 -ol8 -.15 -.11 -.07 --03 -.01 -.01 -.03 -.07 --I1 -.15 -.18 -o17 -.11

`^	 r
--03 -o10 --13 - .11 -.08 -.05 -.02 -.00 --00 -.02 -.05 -.08 -all - 913 --10 - .03

x	 -s -.02 --06 - .06 -.04 -.02 •01 o0.2 -02 .01 - o62 --04 --06 -o06 -.02

.02 .02 -03 .05 .06 .06 .05 -03 .02 .02

all 012 .12 -12 .12 oil

aill
1

r ^4^

k^

i
tt

WAVE AAERRATION (WAVELENGTH UNITS)

^., ...,-	 r> ,..._•L^,+^n^?F'^''S^^.^`i..^^'.eka^^"^!'R::-^=-^-yx+c-••;:'^u^^°a5^sas-^Y^a: cr 	 _	 ...^___..	 ....	 .. .. ..	 ^^-	 -	 -



	

DESIGN kJo643?5M9 SHIFT LENS.	 103177- 0
^► w^• ^^+^euaaaoaaeae4aarM^MMS^ ► oaaa^► aoae+aaau^ ► a^aaaa*^uaoaaoe^a^+^a+aa^sww+ ► oe^o^+► ^► aaae^

	

0 - 2 	 1	 .750000=PM(1)	 0.000000=SIN UM(1)	 0.000000=HP(1)	 9010000=TAN UP(I)

	

0 -2	 1	 .750000=PM(2)	 0.000000=SIN UM(2)	 0.000000=HP(2)	 .010000=TAN UP(2)
.63280	 ,48610	 .65630	 25.4MM=UNIT OF LENGTH

FIRST ORDER PARAMETERS ON MERIDIONAL PLANE
t

OBJECT DSTNCF
9999Q.g99996
OBJECT HEIGHT
99944.999996
MAGNIFICATION

0.000000
APT.STOP SIZE

1.500000

FNTR.PUP.DIST
0.000000

ENTR.PUP.SIZE
1.500000

SEMIANG.FIELD
.572939

APT.STOP DIST
0.000000

FRST.PPAL.PNT
.138979

ORJT.SPCE.FNO
9999990999996
FRNT.VTX.-DIST
-37.7?6075

FROM SRFCE.NO
1.000000

EQV.FCL.LNGTH
-37.976025

INF.EQUIV.FNO
25.317350

BARREL LENGTH
.250000

TRACK LENGTH
9999999999996

SCND.PPAL.PNT
-.000000

IMGE.SPCE.FNO
25.317350

BACK VTX.DIST
999999.999996
FLD.STOP SIZE

.759520

EXT.PUP.DSTNC
-.133472

EXT.PUPL.SIZE
1.494531

SEMIANG.FIELD
.575035

FLD.STOP DIST
-37.976025

IMAGE DISTNCE
-37.976025

IMAGE HEIGHT	 --
-.379760

DEMAGNIFICATN
0.000noo	 E

FROM.SRFCE.NO
2.000000



ESIGN NO.641PSM. 	 SHIFT LENS. 103177-	 0
wos^saaaaaaas^+saaaaeM +► +► aaNpaAaaaaaaaa #+^^► a^► aaaae► apaaaas^s^aaaaaaaaaaaa^► q+► Naaoaaaaaaa

0	 -2	 1	 .750000=PM(1)	 0.000000==SIN UM(1) 0.000000=HP(1) .010000=TAN UP(1)
0	 -2	 1	 .750000=PM(2)	 0.000000=.SIN UM(2) 0.000000=HP(2) .010000=TAN UP(?)

.63280 .48610 .69630 25.4MM=UNIT OF LENGTH
RADIUS.ETC	 AXL.USTNCF	 M-INDEX L-INDEX U-INDEX GLASS CODE•NAME 1ST.CA 2ND.CA	 STATION

000000	 1.00000 1.00000 1.00000 0.00	 0.00	 1.4500

5.6253
30.3365

INFINITE

c2500 1.79883 1.82776 1.79609 805.254 SF6
IC2000	 1.00000	 1.00000	 1.00000	 0.000

	

-7.2364 1.00000	 1.00000 1.00000	 0.000

	

.50	 o.00

	

.50	 ,^,.00

	oloo 	 0.00

1 CYL
2 SPH

3 SPH

1.4500
1.2000

0.0000

FIRST ODDER PARAMETERS ON MFRIDIONAL PLANE

AJFCT DSTNCF
9999.599996
RJFCT HEIGHT
9999.999996
AGNTFICATION

0.000000
PT.STOP SIZF

1.500'000

FNTR.PUP.OIST
0.000000

ENTR.PUP.SIZE
1.500000

SENIANG.FIELD
.57?939

APT.STOP DIST
0.000000

FRST.PPAL.PNT
.138979

ORJT.SPCE.FNO
999999.999996
FRNT.VTX.DIST

-37.7760?5
FROM SRFCE.NO

10000000

EOV.FCL.LNGTH
37.976025

INF.EDUIV.FNO
25.317350

BARREL LENGTH
.250000

TRACK LENGTH
999999.999996

SCND.PPAL.PNT
-.000000

IMGE.SPCE.FN0
?5.317350

RACK VTX.DIST
99Q999.999996
FLO.STOP SIZE

.759520

EXT.PUP.DSTNC
-.138472

EXT.PUPL.SI7E
1.494531

SEMIANG.FIELD
.575035

FLD.STOP DIST
-37.976025

IMi:5E DISTNCF
-37.976025

IMAGE HEIGHT
-.379760

DEMAGNIFICATN
o.000nno

FPOM.SRFCF.NO
2.000000

FIRST ORDER PARAMETERS ON t ea:-UATORIAL PLANE

AJFCT DSTNCF
9949.999996
HJFCT HEIGHT
9999.999996
AGNIFICATION

0.000000
FT.STOP SIZE

1.500000

FNTR.PUP.DIST
0.000000

ENTR.PUP.SIZE
1.500000

SEMIANG.FIELD
.572939

APT.STOP DIST
0.000000

FRST.PPAL.PNT
-.031496

OBJT.SPCE.FNO
999999.999996
FRNT.VTX.DIST

8.686446
FROM SRFCE.NO

1.000000

EOV.FCL.LNGTH
A<°-96300

INF.EOUIV.FNO
-5.737533

BARREL LENGTH
.250000

TRACK LENGTH
999999.999996

SCND.PPAL.PNT
-.169853

IMGE.SPCE.FNO
-5.737533

BACK VTX.DIST
999999.999996
FLD.STOP SIZE

.172126

EXT.PUP.DSTNC
-.138472

EXT.PUPL.SIZE
1.494531

SEMIANG.FIELD
.575035

FLD.STOP DIST
8.436446

IMAGE DISTMCE
8.436446

IMAGE HEIGHT
.OR6063

DEMAGNIFICATN
0.000000

FROM.SRFCE.NO
2.000noo



PART II

EVALUATION OF WAVE ABERRATION IN TERMS OF LEGENDRE
POLYNOMIALS
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Part II	 I

ILI

NOTES

'In optical systems where the aperture i s square or
rectangular the wave aberration function W(x,y) can be
expanded in terms of Legendre orthogonal polynomials

W(x, ,v)	 E' A nm P n (x) Pm(Y)
where x,y are rectangular coordinates in the exit pupil
normalized to an extreme value of unity and P , P are

nLegendre polynomials of order n and m respective ]
T. 

In
practice even if the series is frij n rated be yond terms_cate
where m+n=8, the expansion provides an excellent
approximation.

The advantage of this polynomial expansion is that
the Strehl Intensity Ratio, SIR, is related to the
coefficients of the expansion by the formula

SIR = I - 4T7 2ZZ A 
2

where	 nm

Anm 	 A' IV(2n+])(2m+]) nm

A system where SIR>80% is generally considered as
an acceptable performance, hence

EEA nm2 < O-O7X

Therefore any aberration coeff icient.A nm>0.07k denotes.
a. large aberration—

(D





_ 0000,.., 	 .

$ASSIGN 15915
STD
DESIGN N0.64325G9 JPL CORRELATOR+ RANGE CURVATURE CORRECTOR+ SHIFT AND AUXILIARY LENSES 	 103177- 0

+► ^^^^^^ts^r^n^s^t^s^s ► s► u^► +► +► ^sea^s^sa^^^^^r^^a^aoa +r^t^t► ^atsa^^a^s^ +► +^oao^sE^sotts► +► ^^+^t► ^tte^ue► a^+s^► ntt+s

	

2 - 2 	 1	 .332500=PM(1)	 0.000000=SIN UM(1)	 1.000000=HP(1)	 09000000=TAN UP(1)._•w

	

2 -2	 1	 1665 0000=PM(2)	 0.000000=SIN UM(2)	 ,025000=HP(2)	 0.0000.00=TAN UP(2)
	.63280	 .48610	 .65630	 25.4MM=UNIT OF LENGTH

RAJIUS+ETC	 AXL,DSTNCE M-INDEX L-INDEX U-INDEX GLASS CODE9NAME 15T.CA 2ND9CA 	 STATION.
000000	 1.00U00	 1.00000 1100000	 0.00	 0100	 132.0518

	

1 RPH	 .0000	 18.0000 1.00000	 1000000 1100000	 -0000 XXXXXX	 0.00	 0.00	 132.0518 ,,
x

	2 SPH	 -10.4469	 1.8839 1.74969 1.77469 104729 755.27115, 5F4	 0000	 0000	 114.0518

	

3 SPH	 13.4J36	 .0307	 1.00000	 1.00000	 14000()0	 00000	 0000	 0000	 112.1679 .`

	

4 SPH	 31.1330	 1.3652 1.74969 1.77469 1.74729 755.276 SF4 	 0.00	 0.00	 112.1372,
5 SPN	 -24.5830	 5.5793 1.00000 1.00000	 1.00000	 0.000	 0800	 0.00	 110 .77201..

	

6 SPH	 14.9126	 1.3477 1.50671 1.51423 1.50592 508.612 ZKN7 	 0000	 0000	 105.19271..;

	

7 SPH	 1598548	 3.6306 1.00000 1.00000 1.00000	 06000	 0000	 0.00	 103.8450

	

8 SPH	 24.54b4	 1.3652 1.74969 1.77469 1.74729 755.276 SF4	 0000	 0.00	 100.2144

	

9 SPH	 -34.5304	 3,5303 1.00000 1.00000 1.00000	 0.000	 0000	 0400	 98.6492^^-
I.

	10 SPH	 13.1420	 1.8553 1.74969 1.77469 1.74729 755.276 SF4 	 0000	 0.00	 95.3189 __._..

	

¢€' 11 SPH	 1.0.5330	 1690000	 1.00000	 1.000UU	 1.00OUO	 00000	 0.00	 0000	 93.41 

	

12 RTN	 .0587	 .1653 1.00000 1.00000 1.00000	 00000	 0.00	 0.00	 77.4636

	

s 13 SPH	 -6.6582	 .3305 1.79883 1.82776 109609 8059254 SF6 	 0.00	 0.00	 77.6288f

	

14 CYL	 -J6.6582	 -01653 1.00000 1.00000 1100000	 0.000	 0.00	 0.00	 77.2983:'`--

	

15 RTN	 C --'  .0587	 1.2919 1.00000	 1.00000	 1.00000	 0.000	 0000	 0000	 77.4b36
s

	

16 RTN	
x	

.0587	 .1630 1.00000 1.00000 1.00000	 00000	 0000	 0000	 76.1717

17 CYL ^ X7.3958	 .3260 1.79883 1.82776 1.79609 805.254 SF6 	 0.00	 0.00	 76.3347¢L'-`

	

18 SPH	 7.7230	 -91630 1.00000 1.00000 1.00000	 0.000	 0.00	 0.00	 76.0087E

	

19 RTN	 -.0587	 1.2522 1.00000 1.00000 1.00900	 00000	 0000	 0.00	 76.17171.^

	

20 CYL	 5.6253	 .2500 1.79883 1.82776 1.79609 805.254 SF6 	 0.00	 0.00	 74.9195;

	

21 SPH	 30.3365	 17.9790 1.00000 1.000U0 1.00000	 00000	 0000	 0.00	 74,6695'E

	

22 SPH	 10.5330	 1.8553 1.74969 1.77469 1.74729 755.276 SF4 	 0.00	 0.00	 56.6905'

	

23 SPH	 13.1420	 3.5303 1.00000 1.00OOU 1.00000	 0.000	 0000	 0.00	 54.8352-:

. <	 _-^_.^.._.•---_. _ _0,00, 0.- .-.t.-..._-..-00,00_ ...^.. ,_ -^.,.._.. _.....^.:^^;___. __,^ .. ^ __



^l4	 Rte..
	 1	 74969 1	 9 1.74729 755.276 SF4	 0000	 0.00	 51 .3049

25 SPH	 -24.5464	 3.6303 1.00000 1.0',^..0 1.00000 	 00000	 0.00	 0 ouW 49.9397

26 SPH	 1598548	 1.3477 1.50671 1.51423 1.50592 508.612 ZKN7 	 0000	 0000	 46.3094
27 SPH	 14.9126	 5.5793 1.00000 1.00000 1000000	 00000	 0000	 0.00	 44.9617

28 SPH	 24.5830	 1.3652 1974969 1.77469 1.74729 755.276 SF4 	 0000	 0.00	 39.3824^--
2.9 SPH	 31.1330	 .0307 1.00000 1.00000 1.00000 	 00000	 0.00	 0000	 38.0172 ?

30 SPH	 13.4336	 1.8839 1.74969 1.774b9 1.74729 755.276 SF4 	 0000	 0000	 37.9865
31 SPH	 10.4469	 13.8798 1.00000 1.00000 1.00000 	 00000	 0000	 0.00	 36.1026

'32 CYL	 3.6547	 .6500 1.63269 1.64909 1.63108 636.353 F6	 0.00	 0.00	 22.2228-i--
p33 CYL	 6.4870	 92149 1000000 1000000 1000000	 00000	 0.00	 0.00	 21.5720
t
X3'4 CYL	 542.748	 .3500	 1.79883 1.82776 1979609 H05.254 SF6	 0000	 0000	 2.1.3579
[35 CYL	 INFINITE	 9.5469 1.00000 1.00000 1.00000	 0.000	 0000	 0000	 21.0079	 '^-r

!36 CYL	 INFINITE	 .3500 1.79883 1.82776 1.79609 805.254 SF6 	 0000	 0000	 11.4610 --
37 CYL	 2.23)7	 96000 1.63269 1.64909 lo63108 636.353 F6	 0.00	 0.00	 11.1110	 a
38 CYL	 2.13U4	 .2026 1.00000 1.00000 1.00000	 00000	 0600	 0.00	 10.5110	 '-

r39 CYL	 2.5833	 .6000 1+63269 1.64909 1.63108 636.353 F6	 0000	 0000	 l0.3P4 ^
4U CYL	 3.2796	 93500 1.79883 1.82776 1.79609 805.254 SF6	 0000	 0.00	 9.7084[
i41 CYL	 INFINITE	 2.3284 1.00000 1.00000 1.00000	 00000	 0000	 0.00	 9.35846

42 CYL	 -1.7898	 .3500 1.79883 1.82176 1.79609 805.254 SF6 	 0.00	 0.00	 7.0300
,43 CYL	 5.6466	 .0200 1.00000 1000000 1100000	 0.000	 0.00	 0000	 696800

^44 CYL	 INFINITE	 .3500 1.79883 1.82776 1.79609 805.254 SF6 	 0000	 0000	 6.6600
45 CYL	 2.4613	 .0200 1.00000 1.00000 1.00000	 00000	 0000	 0000	 693100

46 CYL	 .9311	 .3500 1.79883 1.82776 1.79609 805.254 SF6	 0.00	 0000	 6.2900
147 CYL	 1.2905	 3.3600 1.00000 1.00000 1.00000	 00000	 0000	 0600	 5.9400^^

48 RTN	 .0761	 0.0000 1000000 1000000 1100000	 08000	 0000	 0000	 2.5800

49 CYL	 INFINITE	 .4000 1.79883 1.82776 1.79609 805.254 SF6 	 0 000	 0.00	 2.5800
50 CYL	 1.2000	 0.0000 1000000 1000000 1000000	 00000	 0000	 0000	 2.1800

51 RTN	 -.0761	 05000 1.00000 1000000 1000000	 0.000	 0000	 0.00	 2.1800 C`~

52 CYL	 1.2000	 .4000 1.79883 1.82776 1.79609 8056254 SF6	 0000	 0000	 1.6800
53 CYL	 INFINITE	 192800 1.00000 1.00000 1.00000 	 00000	 0000	 0000	 1.2800 E- ^-

54 SPH	 INFINITE	 -.0305 1.00000 1.00000 1900000	 0.000	 0000	 0000	 -00000- rt-

TABLE OF CONSTANTS'

	

1 4.069600E+05	 3.906200E-01	 -4.557300E+03	 1.106000E+02	 0.000000E+00_,__9

 ....	
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JECT DSTNCE ENTH.PUP.DIST FRST.PPAL.PNT EG+V.FCL-LNGTH
-27.670022 999999.999996 999999.999996 999999.999996
JECT HEIGHT ENTH-PUP.SIZE OBJT.SPCE.FNO INF.EQUIV.FNO

1.000000 999999.999996	 41.609055	 - -20.445409
GNIFICATION SEMIANG -FIELD FRNT.VTX.DIST BARREL LENGTH
-.966063	 0.00-0000	 131.981909	 130.771761

T-STOP SIZE APT-STOP DIST FROM SRFCE.NO  TRACK LENGTH
01000000	 1.248489	 190000000	 159.651930

FIRST ORDER PARAMETERS ON

SCNO.PPAL.PNT EXT.PUP.DSTNC IMAGE DISTNCE

	

372040.205900 182809.719947	 1.210148
INGE.SPCE.FNO EXT-PUPL-SIZE IMAGE HEIGHT

	

-40.196955	 4547.419820	 -.966063
BACK VTX.DIST SEMIANG.FIELD DEMAGNIFICATN

	

1.58.441783	 .000303	 -1.035130
FLD.STOP SIZE FLD.STOP DIST FROM.SRFCE.NO

	

1.932125	 1.210148	 53.000000

EQUATORLAL PLANE

JECT OSTNCF ENTR.PUP.DIST FRST.PPAL.PNT 5QV.FCL.LNGTH SCND.PPAL.PNT EXT.PUP.DSTNC IMAGE DISTNCE
175.467238 999999.999996 198.391415 4.166?55 -3.781136 -3b5119 1.310471
JECT HEIGHT ENTR.PUP.SIZE r,*"JT.SPCE.FNO INF.EOUIV.FNO INGE.SPCE..FNO EXT.PUYL.SLZE IMAGE	 HEIGHT

.025000 99999 y . g 999 g b -53.171890 9.663495 110809819 .078354 -.005553
GNIFICATION SEMIANG.FIELD FRNT.VTX.DIST BARREL LENGTH BACK VTX.DIST SEMIANG.FIELD DEMAGNIFICATN

-.222106 06000000 132.087232 130.771761 449695477 -.343805 -4.502346
T-STOP SIZE APT-STOP DIST FROM SRFCE.NO TRACK	 LENGTH FLD.STOP SIZE FLD.STOP DIST FROM.SRFCE.NO

0.000000 6,479563 35.000000 -439385006 00000000 29109813 47.000000

FL
f.:

{

Ii



1
A ^	 s	 s

Field point #0, r o -re= 0

r

t-
ORIGINAL PAGE Di
OF POUR QL'J!



':x.

.
I. ..:_iy+,.

	 `!ti	 ^A^•'^- `^- ,^_^Y^..:1..^` dk1	 t+Y..	 4kr 7: :L	 ,i+.+!".	 .,	 .,,. 7.	 ^,,..,..5	 .may;. .	 i	 .1;-	
..ar y yt. . ±t%	 %'r,.":^s y'^`4,.iw;	 :^^;^^`r"z ^'k;"i ^'^'^^^^^ F' <t+ilMr

DESIGN NO.64325G9 JPL CORRELATOR+ RANGE CURVATURE CORRECTOR* SHIFT AND AUXILIARY LENSES 103177—	 0
i

FIELD POINT ND„ 0 09000000=H(Y)
— .022514=HPR(Y)

0.000000
0.000000=

=H(Z)
HPR(Z)

0.000000 =G(Y) 1.000000
.012444

=E(Y)
=NA(Y)

1.000000=E(Z)
—.044719=NA(Z)

400 RAYS
.6328=REFERENCE
THROUGH ENTRANCE

FOCUS
PUPIL

WAVELENGTH
400 RAYS THROUGH

.6328=RAY
EXIT PUPIL

TRACING WAVELENGTH
0 VIGNETTED RAYS

# a a # #	 # a a #	 # a ^► a a a #	 a a a #

a a a a a	 a a a a	 a a a a a a a	 a a a a -

a a a s a	 # # a a	 a a a a a # a	 a a a a ,'"

a a a a a	 a # a #	 a a # # a a a	 a a # a
,

a a a # *	 +► a e a	 # a a a a # a	 a a a a

^ o a a a	 a a a a	 # a # a a a a	 a a a a
f

k M M p • +► 	 ^ +► a #	 a a # a a # #	 a a # a
..E

a a a # a	 a a a a	 a # # a a a #	 # s # a ,^J"

a a # e► a	 # # a a	 # a n a # a #	 # a # # . ^^

a # # ^► #	 a # a #	 a a # a a # #	 # # a a

a ^► i^ ,: a	 a a a #	 # # # # a a a	 # a a a

^ ^ t► a p a t+	 a # # #	 +► # a a a a #	 a a # #

C ,.._, a a p a a	 # # # p	 # a a # # # #	 # a # #

`^, ;-^ a • # # a	 # a # a	 a a a a a # a	 a a # a

v ;^ a # a # a	 # # a #	 # # # # # a #	 a # # a
K YJ

^k 3 a a O a p	 a a # #	 a a # # # # #	 # a a a t

# # # a #	 # # # #	 +^ a # . a a #	 a # a #

a M a a a	 # # # a	 a a a a a a #	 a a a # ,.

a a # # #	 a # # #	 # p # a # p a	 # a # a

^. a a # # #	 # # # a	 a # a a # # a	 # a # # •^._



rr.^, t ^

WAVE ABERRATION (WAVELENGTH UNITS)

-.00 -912 -.18 -.19 -.17 -.14 -.10 -.05 -.03 -.01 -.01 -.03 -.05 -.10 -.14 -.17 -119 -•18 -912 -.00

-.02 -.13 -.18 -.19 -.17 -,13 -.09 -.05 -.02 -.00 -.00 -.02 -905 -.09 -.13 -.17 -.19 -.18 -913 -.02

-.03 -.14 -.19 -.19 -.17 -.13 -.09 -.04 -.01 .00 .00 -.01 -.04 -.09 -.13 -.17 -919 -.19 -.14 -903

-.03 -.14 -.19 -.20 -.17 -.13 -.08 -.04 -.01 .01 .01 -.01 -.04 -.08 -.13 -.17 -.20 -.19 -.14 -.03

-904 -.15 -.20 -.20 -618 -.13 -.09 -,04 -.01 901 .01 -.01 -.04 -.09 -.13 -.18 -.20 -920 -.15 -.04

-905 -.16 -.20 -920 -.18 -.14 -.09 -.04 -.01 .01 .01 -.01 -.04 -.09 -.14 -.18 -.20 -.20 -.16 -905

-.06 -.17 -.21 -.21 -.18 -.14 -.09 -.05 -,01 .UO .00 -.01 -.05 -.09 -.14 -.18 -.21 -.21 -.17 -.06

-906 -917 -.21 -.21 -.18 -914 -.09 -.05 -.02 .00 .00 -.02 -.05 -.09 -.14 -.18 -.21 -.21 -.17 -.06

-.07 -.17 -.21 -.21 -.19 -.14 -.09 -.05 -.02 -.00 -.OU -.02 -.05 -.09 -.14 -.1.9 -.21 -.21 •-.17 -.07

-.06 -.17 -.21 -.22 -.19 -.14 -.10 -.05 -.02 -.00 - 9 00 -.02 -.05 -.10 -.14 -.19 -.22 -.21 -.17 -.06

-.06 -.16 -921 -.21 -.18 -.14 -.09 -.05 -.02 -.00 -.00 -.02 -.05 -.09 -.14 -.18 -.21 -.21 -.16 -.06

-.05 -.16 -.21 -.21 -.18 -.14 -.09 -.05 -.02 -.00 -.00 -.02 -.05 -.09 -.14 -.18 -.21 -.21 -.16 -.05

-.03 -.15 -919 -.20 -.17 -.13 -.09 -.04 -.01 .OU .00 -.01 -.04 -.09 -.13 -.17 -.20 -019 -015 -103

-.02 -.12 -.18 -.18 -.16 -12 -.08 -.04 -.UO ,01 .01 -.00 -.04 -908 -.12 -916 -.18 -.18 -.12 -.02

.01 -.10 -.15 -.16 -.14 -911 -.06 -.02 .01 .02 .02 .01 -902 -.06 -.11 -.14 -.16 -.15 -.10 001

905 -907 -.13 -.14 -.12 -.09 -.05 -.01 .02 .04 .04 .02 -.01 -.05 -.09 -.12 -.14 -.13 -.07 .05

.09 -.04 -.10 -.11 -.10 -,06 -.02 •01 .04 .06 •06 .04 .01 -902 -.06 -.10 -.11 -.10 -.04 .09

913 .Ol -.06 -.08 -.06 -.03 & UO .04 .07 908 908 .07 .04 .00 -.03 -.06 -.08 -.06 .01 .13

.19 .06 -901 -.03 -.02 900 .04 907 .10 .lr .11 .10 .07 904 900 -,02 -.03 -.01 .06 .19

.25 .11 .04 .01 .02 .04 .08 •11 .14 .15 .15 .14 .11 .08 904 .02 •01 .04 .11 .25

K

x

,Q



A(6r2)
0.000000 <J O

1

^r
b

ccto

A (690'1
.000042

A(790)
-.000024

A(8r0)
0.000000

A(691)
.000000

A(711)
0.000000

r-_

F-
r__

A(296)
0.000000

A(291) A(292) A(2.3) A(2+4) A(295)
-0000000 .012b93 0000000 0000018 0000000

A(391) A(3+2) A(393) A(3.4) A(395)
-1000000 .000284 -0000000 .000124 00000000

A(41-1) A(492) A(493) A(494)
0000000 -0000110 0000000 00000000

A(591) A(592) A(5+3)
0000000 0000089 00000000

A (2+0)
.037633

A (3+U)
-.013770

A (4+0)
.000006

A(5r0)
.000094

mill m 1	 .11 .u._.-.`i^9e.^^il^k:'^^"+f.^^'W—,.!,`41,.k^.._	 y` 3̂ '-"
4

s^	
^	 a

i1 =-3

:SIGN N0.64325<io JPL CORRELATOR+ RANGE CURVATURE CORRECTORS SHIFT AND AUXILIARY LENSES 103177	 0

FIELD POINT NU.O 96328-MCR=REF.WVLTH .6328-MCR=WVFoWVLTH

RE-NORMALIZED LEGENDRE COEFFICIENTS

A(090)	 A(091) A(0+2) A(0+3)	 A(094)	 A(095) A(096) A(097)	 A(098)
0.000000	 00000000 -.019964 0000000	 .069313	 0000000 -0000211 1000000	 00000000

A(1+0)	 A(191) A(1.2) A(1+3)	 A(1+4)	 A(195) A(lr6) A(197)
00000000	 -0000000 -.010060 -6000000	 .000149	 -8000000 .000048 00000000

.f	 .084074=RMS WAVE DEFORMATION





DESIGN N0.64325G9 JNL CORRELATOH• RANGE CURVATURE CORRECTORS SHIFT AND AUXILIARY LENSES 	 103177— 0
IELD POINT NO'. 1	 1.000000=H(Y)	 0.000000=H(Z)	 0.000000=6(Y) 1.000000=E(Y) 	 1.014919=E(Z)

	•988130=HPR(Y)	 0.000000=HPR(Z)	 .012446=NA(Y) —.045072=NA(Z)
.6328=REFERENCE FOCUS WAVELENGTH 	 .6328=RAY TRACING WAVELENGTH

400 RAYS THROUGH ENTRANCE PUPIL	 400 RAYS THROUGH EXIT PUPIL 	 0 VIGNETTED RAYS

	

a	 a	 #	 #	 a	 #	 #	 #	 a	 +► 	 #	 a	 #	 #	 ^	 #	 #	 #	 a	 #

	

#	 •	 p	 #	 a	 a	 a	 a	 #	 #	 #	 #	 #	 a	 #	 #	 ^► 	 #	 #	 s	 _.^__.

	

a	 •	 a	 a	 M	 a	 •	 +► 	 a	 #	 a	 a	 a	 *	 ^r	 a	 a	 #	 #	 a	 _ "._....

	

#	 M	 M	 #	 M	 #	 #	 M	 M	 M	 #	 M	 #	 M	 #	 #	 A	 #	 #	 M

	

A	 a	 a	 a	 #	 a	 #	 #	 a	 #	 #	 a	 #_	 a	 #	 #	 #	 M	 #	 #	 ^y-^—^--

'	 a	 #	 a	 #	 #	 #	 a	 a	 +► 	 #	 #	 a	 #	 #	 #	 #	 #	 #	 a	 a

	

a	 a	 a	 #	 #	 #	 #	 a	 a	 #	 #	 a	 ^► 	 #	 #	 #	 w	 #	 #	 #

	

a	 M	 a	 #	 a	 #	 #	 #	 a	 a	 a	 a	 #	 #	 #	 #	 #	 #	 a	 #	 ^ .. "'_".-.

6

	

^^ a	 a	 a	 #	 a	 q	 #	 #	 #	 #	 #	 #	 t► 	 a	 a	 a	 a	 #	 #	 #

C	 a	 #	 #	 a	 a	 #	 #	 #	 #	 #	 #	 #	 #	 #	 #	 #	 #	 #	 a
^ R

r^

	

`^ '.^ a	 a	 a	 #	 #	 #	 #	 #	 a	 #	 #	 M	 #	 #	 #	 #	 #	 #	 #	 #	
y A

r^

	

^ O	 a	 a	 #	 #	 a	 #	 #	 a	 #	 a	 a	 a	 #	 #	 #	 #	 #	 ^	 #	 i

i

	

a	 a	 #	 ^	 ^	 a	 a	 #	 #	 #	 #	 a	 #	 a	 #	 a	 #	 #	 a	 #

	

a	 a	 a	 #	 #	 #	 *	 #	 #	 #	 #	 a	 #	 #	 #	 a	 a	 #	 a	 #

w

	

a	 a	 #	 q	 #	 #	 #	 a	 a	 #	 #	 #	 #	 #	 a	 #	 #	 #	 #	 *	 •

	

a	 a	 a	 a	 a	 #	 #	 a	 #	 a	 a	 a	 #	 a	 #	 #	 #	 #	 #	 #	 > .^

_`
	

_ c24.



i

WAVE ABERRATION (WAVELENGTH UNITS)

-.17 -00 -.37 -.39 -.38 -.35 -.31 -.28 -.25 -,24 -924 -,25 -,28 -.31 -.35 -.38 -939 -937 -.30 -.17

-.13 -.26 -.32 -.34 -.33 -.30 -.26 -.22 -.20 -,► 18 -.18 -.20 -.22 -.26 -.30 -.33 --34 -.32 -.26 -.13

-,10 -.22 -.29 -.30 -.29 -926 -.22 -.18 -.15 -.14 -.14 -.15 -.18 -.22 -926 -.29 -930 -.29 -.22 -.10 Yy

-,08 -.19 -.25 -.27 °-.25 -„22 -.18 -.14 -.11 -•10 -.10 -.11 -914 -.18 -.22 -.25 -027 -.25 -.19 -.08

-905 -.17 -.23 -.2y -.23 -.19 -.1.5 -all -.08 -.07 -.07 -,08 -.11 -.15 -.19 -.23 --24 -.2.3 -.17 -.05

-,03 -.15 -.20 -.22 -.20 -.17 -.13 -.09 -.06 -.04 -.04 -.06 -.09 -913 -.17 --20 -.22 -.2.0 -.15 -.03

-.01 -.13 -919 --.20 -.19 -.15 -.11 -•07 -.04 -.03 -.03 -.04 -,07 -,11 -.15 -.19 -.20 -.19 -.13 -.01,

-.00 -.12 -ol8 -.19 -.17 -.14 -.10 -.06 -.U3 -.01 -.01 -.03 -,06 -.10 -.14 -.17 -.19 -.18 -.12 -.00

.01 -911 -917 -,18 -.16 -.13 -.09 -.05 -.02 -.01 -.01 -.02 -.05 -.09 -.13 -.1f., -018 -.17 -.11 .01

.03 -.10 -, 1.6 -.18 -.16 -.13 -.09 -.05 -.02 -.00 -.00 -.02 -.05 -,09 -.13 -.16 -.18 -.16 -.10 .03

.03 -.09 - ,15 -.17 -.16 -.12 -.08 -.05 -.02 -.00 -.OU -.02 -.05 -.08 -.12 -.16 -.17 -.15 -.09 003
-_

.04 -909 -.15 -,17 -.16 -.12 -.09 -.05 -.02 -.01 -.01 -.02 -.05 -.09 -.12 -.16 -.17 -015 -.09 .04

.05 -.08 -.15 -.17 -.16 -.13 -.09 -,05 -.03 -.01 -,01 -.03 -,05 -.09 -.13 -.16 -917 -.15 -.08 .05

.06 -.07 -.15 -.17 --16 -.13 -.10 -.06 -903 -.02 -.02 -.03 -.06 -.10 -.13 -016 --17 -.15 -.07 .06 t,

.07 --07 -.14 -.17 -.1-6 -.14 -.10 -.07 -.04 -.03 -.03 -.04 -.07 -.10 -.14 -.16 --17 -.14 -.07 .07_::

.0'8 -.06 -.14 -.17 -.16 -.14 -.11 -.08 -.05 -.04 -.04 -.05 -.U8 -.11 -.14 -.16 --17 -.14 -.OED .08 k:.

.09 -.05 -.14 -.17 -.17 -.14 -.11 -.08 -.06 -.U5 -.05 -.06 -.08 -.11 -.14 -.17 -017 -.14 -.05 .09 t

.11 -.04 -.13 -.17 -.17 -.15 -.l2 -.09 -.07 -.05 -.05 --07 -.09 -.12 -.15 -917 --17 -.13 -.04 .11
f

-f--,

.13 -.02 -.12 -.16 -.17 -,15 -.12 -.10 -.08 -.06 -.06 -.08 -.10 - • 012 -.15 -017 -.16 -.12 -.02 .13
M

°----

.16 -.01 -,10 -.15 -.16 -.15 -.13 -.10 -•.08 -.07 -.07 -.08 -.10 -.13 -.15 -.16 -.15 -.10 -.01 .16
}

t"`. . ,.':â'T.̂+c- m^ •i,^--	.-"i-;-+r-^z^..^-r^saaR-'c-.-c^.-+ --=--cc-^.rte-,-,--..^-i^-^'..^, •._..	 ..	 -. -.. _ :-,..o....: _	 .. --f-'-'---^--' ̂ '":-^^"-T-r-zs'=t-x;= a'f-exx'^rt.̂ 7r,«^^^: --'.-77^-==7'i. 	
_



-r- `„-

.•
i

DESIGN N0.64325G* JPL CURRELATOR• RANGE CURVATURE CORRECTOR• SHIFT AND AUXILIARY LENSES 103177	 0°

FIELD POINT N0.1 .6328-MCR=REF.WVLTH .6328-MCP=WVF,WVLTH

RE-NORMALIZED LEGENORE COEFFICIENTS`

A(090) A(091) A(0+2) A(093) A(094) A(095) A(096) A(0.7)	 A(098)
01000000 0.000000 .009609 .000000 .069871 .000000 -.000372 1000000	 0.000000

A(190) A(191) A(192) A(1+3) A(1.4) A(1+5) A(196) A(1.7)
0.000000 0000000 -.016271 0000000 -1000591 0000000 :000067 0.000000

A(290) A(2.1) A(292) A(?93) A(? +4) A(295) A(?.o6)
-.035815 -0000000 .012508 0000000 .000120 1000000 0.000000

A(3+0) A(391) A(3+2) A(3,y3) A(394) A(395) ..
-.014691

i

0000000 .000426 1000000 .000272 01000000 H

A(490) A(491) A(4+2) A(493) A(41,4) ---
-.000083 -.000000 9000238 -6000000 0.000000

A(59,0) A(5.1) A(592) A(5+3) ^..

-.000149 0000000 -0000019 00000000

?	 A(69U) A(691) A(692) l'
j	 .000034 -0000000 0.000000

A(79U) A(791)

r	 ..-

`	 -.000016 00000000

A(89U)

0.000000

.083035=HMS WAVE DEFORMATION :-



~~~ ^^,

^7	 lField point "_, [` -[° = - O.

0`.



DESIGN NOs64325G9 JPL CORRELAT`OR• RANGE CURVATURE CORRECTOR+ SHIFT AND AUXILIARY LENSES 103177-	 0
ELD POINT h0. 2 -1.000000=H(Y) 0.000000=H(Z) 0.000000=G(Y) 1.000000=E(Y) .985081 =E(Z) ..^

•943092=HPR(Y) 0,000000=HPR(Z) .012446=NA(Y) -.044782=NA(Z)
.6328=REFERENCE FOCUS WAVELENGTH .6328=RAY TRACING WAVELENGTH

400 RAYS THROUGH ENTRANCE PUPIL 400 RAYS THROUGH EXIT PUPIL 0 VIGNETTED RAYS
a a a a	 a	 a a a a	 a a a a a a	 a	 a a a a !

'

_

a a s► ^	 w	 a a a a	 a a a a a a	 +t	 a a a a
i

* a a a	 a	 a a a a	 a a a a a a	 a	 a a a a
4

• a a a	 a	 a a a a	 +t a a a a ^	 a	 a a a a ;

1.
M ♦ ^! p	 a	 1F a p •	 • a a a a s	 M	 a a a a ^.

* a a a	 a	 a a a a	 a a ^► • a a	 ^	 a a a a

a ^► a a	 e	 a a a a	 a a a a a a	 a	 a w a a +^^

a e a a	 a	 ^ a a a	 a a a a a a	 a	 a a a a .

a a a a	 a	 a a a a	 a a a a a a	 a	 a a a a i.^---_.--,.

a a a e► 	 a	 a a a a	 a e► a a 4 a	 a	 a a a a -.-.,._

a a a a	 a	 a a a a	 a a p a a a	 a	 a a a a  --.----

^'
a a a a	 a	 a a a a	 a a a a a a	 a	 a a a a a#_-._ ^----

a ^ a a	 e► 	 a a a a	 a a a a a a	 a	 a a a a
t	 .

-•---^,.

¢,,	 ^ a a a a	 a	 a a +► a	 a a a a a e	 a	 a a a a i

^, a a a a	 a	 a a a a	 a a a a a a	 a	 a a a a ".'"°"^,- (k`

a a t► a	 a	 a a a a	 a a a a a a	 a	 a a a a "'"
^	

f
k

^-:` a a p a	 a	 a a a a	 a a a a a a	 a	 a a a a }
^ ^

3

a a a z► 	 a	 a a a a	 a a a a a a	 a	 a a a a

a a a a	 a	 a a ^► a	 t^ a ^t a a a	 a	 a a a a '^	 .

a

low

a a a	 a	 a # a a	 a	 a a ^ a a	 a	 a a p• a
4

i...c



;mow' ••J^.'E 	...^.^-.r '	 .F^A	 i.. .. ,M1a {^i 1	 dr	 :.,.^,	 , 	 1	 x, y'.
t.,-+

Now

-- 11-J

"",:. NAVE ABERRATION (WAVELENGTH UNITS) z
t

P	 .19 .02 -.08 -.13 -,, 15 - . - 14 -.112 -.10 -.08 -.U7 -.07 -.08 -.10 -.12 --14 - .1.5 - .13 --08 -02 -19 .,

.20 .02 -.07 --12 -.13 -912 -610 -.08 -.06 -.05 -.05 -.06 --OED -,10 -.12 -013 -.1?_ -.07 .02 .20 f=
`
R	

.19 .02 - -07' -.12 --13 -.11 -.09 -.U7 --05 -.03 -.03 -.05 --U7 --09 -.-11 -.13 --12 --07 •0?_ .19 r--

s

.19 .03 -.07 -.11 -.12 -911 -.08 --05 - 404 - .02 - .U2 - .04 - .OS - .OB -.11 -.12 --11 --07 .03 .19

.18 .02 -.07 --11 -..11 -.10 -90 .7 -.05 -.03 -:02 -.02 -.03 -.05 -.07 --10 -,11 -.11 -.07 .02 .18
}N

.18r .02 --07 -.11 --11 -.10 --07 -.04 -.02 -.01 --01 -.02 -.04 -.07 -.10 -011 --11 -607 .02 .18

017 * 02 -.07 -.11 --11 --09 --07 -.04 -.02 --U1 -.01 '-.02 -eU4 -.07 --09 --11 --I1 -.07 .0? •17

.17' .02 -;. 07 - .11 - .11 -.09 -.07 -.04 -.U2 -.01 -.Ui -.U2 -.04 -.07 -.09 -.11 - .11 -.07 .0.2 .17

.17 .U2 -. 07 - 1U -11. -U9. -06. -. 04 -01. -00. -.00 -01. -.04 -.06 -.09 -.11 -.10 -.07 .02 .17 L^

.18 .02 -.07 -.IU -.11 -.U9 -.06 -.04 -.UZ --00 --UU --01 -.U4 -.06 -.09 -.11 -.10 -.07 .02 .18

.18 .03 -. {fib -.10 -.11 --09 --06 -.03 -.,01 --00 -.00 --01 -,.03 -.06 -.09 --11 -.10 -.06 .03 .18
I

.18 .02 -.06 -.10 -.10 -.09 -.06 -.03 -.01 .OU .00 -.01 -.03 -.06 -.09 --10 --10 -.06 .02 .18

.19 .04 -.05 -.09 -.10 -.08 -.06 -.03 --01 -00 .0U -.01 -.03 -.06 --08 --10 --09 -.05 -04 .19

.21 .05 -.04 -.U:8 -.09 -.07 -.05 -.02 -+00 -01 -01 -.00 -.'02 -.05 -.07 -.09 -.U8'-.04 .05 121

.?_3 .07 --UL -.06 -.UB -.06 -.04 -.02 100 .01 -01 .00 -.02 -.04 -906 -.08 -.06 -.02 .07 23
i

.26 .09 -.00 -.05 --06 -.05 -.03 -.00 .01 .03 .03 .01 -.00 -.U3. --05 -.06 --05 -.00 .09 .26

y.28 •12 .OZ -.0i -.04 -.03 -.OZ .01 .03 .04 .U4 .03 .Ul --02 -.03 -.04 -.03 .02 .12 .29 Y

.32 .15 .05 -.00 -.02 -.01 .00 .03 .04 .05 .05 ,04 .03 -00 -.01 -.OZ -.00 .05 .15 .32
>k

.37 a:19 .09 .03 .01 .02 .03 .05 .07 -08 .08 .07 .05 .03 .02 .01 .03 .09 .19 .37

.43 .24 .13 .07 -05 .05 .06 .08 .U9 -10 .10 .09 .08 .06 .OS .05 .07 -13 .24 .43



01 1 9 NOUN

DESIGN NO.6432569 JPL CURRELATOR9 RANGE CURVATURE CORHECTORt SHIFT AND AUXILIARY LENSES 103177	 0

FIELD POINT N092 .6328—MCR=REF.WVLTH .6328—MCR=WVF.WVLTH

RE—NORMALIZED LEGENDRE COEFFICIENTS

+t-A(090) A(091) A(0r2) A(093)	 A(094) A(0+5) A(0e6) A(Oe7) A(098)
00000000 00000000 9058083 0000000	 .069459 0000000 -9000007 0000000 00000000

A(190) A(1.1) A(192) A(193)	 A(194) A(195) A(196) A(1+7)
00000000 —0,000000 —9005737 -1000000	 9000604 0000000 ,000004 00000000

C

A(2rU) A(2.1) A(292) A(293)	 A(294) A(295) A(2rh) Y
.020U51 0000000 0012819 .0-000OU	 ,00U122 0000000 00000000

A(390) A(391-) A(392) A(3+3)	 A(394) A(395)^= —>—'
— .013683 .OQ000U —0000009 .000000	 —.000096	 00000000

A(490) A(491) A(4v2) A(493)	 A(4r4)
.000205 —0000000 .000026 —0000000	 00000000

A(5tO) A(591) A(592) A(593)

f

,000u14 —0000000 0000019 00000000

A (6+0) A (6, 1) A (692)
— .000067 0000000 00000000'

A(7+0) A(791)
— 000OU31 00000000

a.

A(890)
0.000000

.094789=HMS WAVE DEFORMATION

r



OF pwll 

.I	 i
	 s	 i 	

jE

U

Phase I

p



^.^..._..	 .^.+.t	 Sf	 > - :,x W.	
..l ili:.
	

"'	 a:^%.•t.^. ". v-, r^:::w_.ec °.-..
-9990._ -="0000-, 	 ..........	 .^........^:.c.a...^^...-.++^.... 	-i:'•	 .^s:4.^.:b`^'Y1^l' F 	'Y'.'^1.. 1ai' .^.-.

t DESIGN N0.64325IX9 JPL CORRELATOR9 RCC9 SHIFT LENS. DUMMY AZIMUTH TELESCOPE. 	 032377-347	 f.
q#q#################tF#####################iF#ft#^F##1F########11#######Ii#i1#AiF111F###iF##

	2 -2	 1	 .332500=PM(1)	 09000000=SIN UM(1)	 1.000000=HP(1)	 0.000000=TAN UP(l)'

	

2 -2	 1	 1.650000=PM(2)	 0.000000=SIN UM(2)	 0.000000=HP(2)	 0.000000=TAN UP(2)`,'
963280	 .48610	 .65630	 25.4MM=UNIT OF LENGTH

RADIUSrETC	 AXL.DSTNCE M-INDEX L-INDEX U-INDEX GLASS CODEgNAME IST.CA 2ND.CA 	 STATION
000000	 1000000 1000000 1000000 	 0000	 0000	 130.7153

l 	f

	

. 1 RTN	 -.0053	 000000 1100000 1.00000 1100000	 00000	 O.OU	 0000	 130.7153

	

2 TRN	 594900	 090000 1.00000 1.00000 1100000	 09000	 0.00	 0000	 13007153

	

3 RPH	 90000	 090000 1.00000 1900000 1100000	 -9056 XXXXXX	 0.00	 0.00	 130.7153F,

	

1 4 THN	 594900	 1890000 1.00000 1.00000 1100000 	 O0000	 0.00	 0000	 130.7153r-^`

	

5 SP-H	 10.4469	 1.8839 1.74969 1.77469 1.74729 755.276 SF4 	 0.00	 0.00	 112.7153:`

	

6 SPH	 -13.4336	 .0307 1.00000 1.00000 1000000	 0.000	 0.00	 0000	 110.8314

	

7 SPH	 31.1330	 103652 1.74969 1.77469 i-74729 7559276 SF4 	 0000	 0000	 11098007

	

8 SPH	 -24.5830	 5.5793 1000U00 1900000 1.00000	 00000	 0.00	 0000	 109.4355

	

9 SPH	 -14.9126	 1.3477 1.50671 1.51423 1.50592 508.612 ZKN7 	 0.00	 0.00	 103.8562

	

10 SPH	 1598548	 3.6306 1.00000 1.00000 1.00000	 00000	 0000	 0.00	 102.5085

	

11 SPM	 2495464	 1.3652 1.74969 1.77469 1.74729 755.276 SF4 	 0.00	 0000	 98.8779

	

12 SPH	 34.5304	 3.5303 1.00000 1.00000 1.00000	 00000	 0.00	 0000	 97.5127,

	

13 SPH	 13.1420	 1.8553 1.74969 1.77469 1.74729 755.276 SF4	 0.00	 0.00	 93.9824`^Y^

	

14 SPH	 10.5330	 1690000	 1.00000 1.00000 1.00000	 00000	 0.00	 0.00	 9?-1271:.T -

	

. 15 RTN	 .0587	 -.1653 1.00000 1000000 1.00000	 00000	 0.00	 0000	 76.1271_

	

16 SPH	 -6.6582	 .3305 1.79883 1.82776 1.79409 805.254 SF6 	 0000	 0000	 76.2923[,--1,

	

17 CYL	 -6.6582	 -.1653 1.00000 1000000 1000000	 0-000	 0900	 0.00	 75.9618 1,

	

18 RTN	 ,0587	 1.2919 1.00000 1000000 1.00000 	 0.000	 0.00	 0.00	 76.1271•

	

19 RTN	 90587	 -.1630	 1.00000 1.00000 1.00000 	 00000	 0.00	 0000	 74.8352f,

	

20 CYL	 -793958	 932'-0 1.79893 1.82776 1.79609 805.254 SF6	 0000	 0.00	 74.9982 '

	

21 SPH	 -707230	 .1630 1.00000 1.00000 1.00000 	 0.000	 0.00	 0.00	 74.6722

	

22 RTN	 -.0587	 1.2522 1@00000 1.00000 1000000 	 0.000	 0.00	 0000	 7498352

	

k23 4-ft^	 -.0223	 0.0000	 1100000	 1.00000	 1000000	 0.000	 0.00	 0000	 73.58301

"":-,	 , .	 .•_, .	 .. , .	 .. 	 ... , .- . . ,	 _ ... 9999.. , .`.. _v.,.., ^.... .^.*^.<_...._.W_...^...,:;ix^.:::^.: 	--	 ..,,.^



4 CYL	 g 5.13253 1,79883
L

805.2.54 SF6 0,0	 73.5830.2500 1.8i	 5 1.796U9 0,00

5 `"'^SPH 30.3365 04U000 1100000 1.Ul;.^r0 1.00000 00000 0100 0.0 73.3330

6 RTN .0223 17.9790 1.00000 1.00000 1000000 0.000 0000 0000 73.3330'-"-^*

7 SPH -10.5330 1.8553 1.74969 1.77469 1.74729 7559276 SF4 0100 0000 55.3540
8 SPH -13.1420 395303 1.00000 1900000 1900000 01000 0000 0.00 53:4987

9 SPH 34.5304 1.3652 1.74969 1.77469 1.74729 755.276 SF4 0.00 0000 49.9684

3

0 SPH -24.5464 3.6303 1900000 1.00000 1900000 00000 0000 0000 48.6032 `'" y

1 SPH -15.8548 1.3477 1.50671 1.51423 1.50592 508.612 ZKN7 0000 0000 44.9729
2 SPH 14.9126 5.5793 1.00000 1.00000 1.00000 00000 0000 0000 43.6252

3 SPH 24.5830 1.3652 1.74969 1.77469 1.74729 755.2 7 6 SF4 0.00 0000 38.0459
4 SPH -31.1330 •0307 1.00000 1.00UU0 1000000 0.0uU 0000 0000 36.6807 -`

5 SPH 13.4336 1.8839 1.74969 1.77469 1.74729 755.276 SF4 0.00 0000 36.6500
6 SPH 1094469 17.2604 1.00000 1900000 1.00000 0.000 0.00 0000 34.7661 .

7 CYL 497640 .6500 1.75759 1.77722 1.75566 .028 XXXXXX 0100 0.00 17.5057 '.
8 CYL -4.4429 U.0000 1.00000 1.00000 1.00000 00000 0100 0000 16.8557 r--

9 CYL -3.6353 0.0000 1.61868 1.63477 1.61711 .029 XXXXXX 0000 0.00 16.8557
0 CYL 28.9670 8.3670 1.00000 1.00000 1.00000 01000 0.00 0.00 16.8557

1 CYL 3.3555 .1750 1.79583 1.82462 1.79308 .040 XXXXXX 0000 0.00 A,.4886
2 CYL -2.1443 5.7336 1.00000 1.00000 1.00000 0.000 0.00 0000 8.3136

3 RTN .0761 0.0000 1.00000 1.00000 1.00000 0.000 0.00 0.00 2.5800'

4 CYL INFINITE .4000 1.79883 1.82776 1.79609 805.254 SF6 0.00 0000 2.52.00 {
5 CYL -1.2000 0.0000 1000000 1000000 1000000 00000 0.00 0.00 2.1800

6 RTN	 -.0761 .5000 1100000 1000000 1000000 00000 0000 0000 2.1800 .._

7 CYL 1.2000 .4000 1.79883 1.82776 1.79609 805.254 SF6 0.00 0.00 1.6800..-----
8 CYL INFINITE 1.2600 1.00000 1.00000 1.00000 00000 0000 0.00 1.28001

9 SPH INFINITE -90226 1.00000 1.00000 1.00000 00000 0000 0000 -.0000
----

TABLE OF CONSTANTS
3 4.069600E+05 3.9U620UE-01 -4.557300E+03 1.106000E +02 6.563200E +03 t"-^-

k

FIRST ORDER PARAMETERS ON MERIDIONAL PLANE - -^--

JECT DSTNCE ENTR.PUP.DIST FRST.PPAL.PNT EQV.FCL.LNGTH SCND.PPAL.PNT EXT.PUP.DSTNC IMAGE DISTNCE
-27.670022 999999.999996 999999.999996 999999.999996 372250.382545	 1829130015351 1.254943
JECT HEIGHT ENTR.PUP.SIZE OBJT.SPCE.FNO INF.EOUIV.FNO IMGE.SPCE.FNO EXT.PUPL.SIZE IMAGE	 HEIGHT

1.000000 999999.999996 41.609055 -209445409 -40.196955 4550.388522 -.966063 ___



_.:. ^r.^•.	 _ ,ate ^-riN'	 +{^N	 .'I^>^'pX.._t.."`°A-x +r ^:sM ;n^ ^ u '- r^ ^:.at •t ^.a'^^'.._.'^.'.'^."^^^'^^.rxN'f'L..__; 6..^_. ̂ 4 `g ^ 4#-_- -:`a a^'	 .: ^'^ 0000	 0000.... ..^. 	 .^	 _	

•.,

wiryr	 _
ML	 IL

 '

151o1P11.wiiu 3t-,Lm-	 r I L L	 U	 rhlrl.v i out.31

	.966063	 0.000000	 130.690195
4PT.STOP SIZE APT.STOP DIST FROM SHFCE.NO

	

00000000	 1,248490	 22.000000

FIRST ORDER

)EJECT DSTNCE ENTR.PUP.DIST FRST.PPAL.PNT

	

175.46723E	 999999.999996	 00000000
)EJECT HEIGHT ENTR*PUP.SIZE OBJT.SPCE.FNO,

	

0.000000	 999999.999996	 -53.171890
4AGNIFICATION SEMIANG.FIELD FRNT.VTX.DIST

	

-.219849	 00000000	 1309737852
IPT.STOP SIZE APT.STOP DIST FROM SRFCE.NO

	

0.000000	 00000600	 0.000000

t7NR1\LL L	 11

129.435252
TRACK LENGTH

1589360217

PARAMETERS ON

EQV.FCL.LNGTH
0.000000

INF.EQU?V.FNO
9.582985

BARREL LENGTH
'129.435252
TRACK LENGTH
-44.729386

I

RH I. IN v I^ 0 0 A.3 1

-157.1u5274
FLD.STOP SIZE

1.932125

EQUATORIAL PLA

SCND.PPAL.PNT
0.000000

IMGE.SPCE.NNO
11.689796

BACK VTX.DIST
46.031986

FLD.STOP SIZE
0.000000

JLI•,I H19u01 It_1-U	 ULI•IHUIVII	 ^411v

	

.000303	 -1.03^F-'130
FL•D.STOP DIST FROM.SRFCE.NO

	

1.254943	 48.000000

NE

EXT.PUP.DSTNC IMAGE DISTNCE

	

9419999.999996 	 1.302600
EXT.PUPL.SIZE IMAGE HEIGHT

	

999999.999996	 01000000
SEMIANG.FIELD DEMAGNIFICATN

	

00000000	 -4.548573
FLD.STOP DIST FROM.SRFCE.NO

	

4.476031	 42.000000

I)kt

t

r	 .

i

1

^l.

.t`

d



a- I I- I	
Field point #0, ro -rte 0

- A

0



DESIGN N0.64325IX9 JPL CORRELATOR• RCCv SHIFT LENS+ DUMMY AZIMUTH TELESCOPE. 032377-347
MELD POINT N0. 0 09000000=H(Y) O.000000=H(Z) 09000000=6(Y) 1.000000=E(Y) 19000000 =E(Z)

-.073927= HPR(Y) - .000042=HPR(Z) .012496=NA(Y) -.044519=NA(Z)
.6328=REFERENCE FOCUS WAVELENGTH .6328=RAY TRACING WAVELENGTH

400 RAYS THROUGH ENTRANCE PUPIL 400 RAYS THROUGH EXIT PUPIL 0 VIGNETTED RAYS
t► w # w w	 a p a w a # a	 a w a # p a # a

:,	 a w w w M	 w w w ^► w a M	 w w w w a p w p ,

,',	 w • w w a	 p p w w w a w	 w N w w w w a a ^	 !

tN M w w a	 w a w w w w N	 N N w N w M a w

N N M M N	 w a 1! N a w p	 p N N w w w w N

w w w p w	 p w A N p N p	 a w w w w i w w
l^.a

i	 w w w p a	 p w w w w N N	 A IF w w w w w w

N w a # w	 w w w w w w #	 a w w a w a w a #'

w w p # w	 a w a # w w #	 a a # # # w a #

w w p p M	 a a w # w w w	 w w a w w w N # ,'^^

w w a # a	 a a a +► p a #	 w w a a w w p a

,7	 w ^ p w w	 p p # p a a a	 p a # p a w w #

w w w w +►	 p a ^, # w a w	 a w w # a w a # ^ µ-._ _^;

w w a # •	 w a p w w w p	 N w w a w N w # !^...,^,-_,

w ^► w p N	 w w ^,. # p w a	 w w a N w w w a w

w w a w p	 a w # a # w a	 w s p # w w p a ^..._..^.

w p p # ^► 	 w p w a # a p	 p p a a a w a p ,:.--^'-^-

w w # w w	 a a a a # w p	 w w p w w w w a :._._^	 -

• w a p w	 p w w N p a a	 p w s w a w w # • ...:-_ ::,._:..	 _.

p • N p N	 N N w w N N N	 w w N N w a p w .-"'

-
4,



Aft

WAVE ABERRATION (WAVELENGTH UNITS)
.13 -.07 - . l y -.24 -.24 -.21 -.17 -.13

.14 -.06 -.18 -.22 -.22 -.19 -.15 --11 -.10 -.09 -.lU -
a.

.13 --17 -.23 -.29 -.34 --37 -.37 -.31 -.17
-.08 -.07 - .U7 - .10 -.14 -	 ^.15 --05 -.17 --21 --21 	 .2U _ .26 --31 --34 --33 --

27 -.13	
_-

- - 18 -- 14 
-.09 -.06 --05 --5 -.08 --12 -.17 -.23 -.28 -932 -.3

	 rd015 -.04 -.16 --20 -.20 -.17 
--12 -.08 -0U5	 1 -.24 -.11

--03 -,04 --U6 -010	 ,
-16 -.21 -.26 -.30	

-_#
.16 -.04 -.15 -.19 -.19 -.P9 -.22 --08-.16 -.11 -.07 --04 -.02

-.u2 -.05 --09 -.14 --20 -.25 -.28 -.27 -.21 -107.16 -.04 --15 -.19 -.19 -.15 -.11 -

.Uf, -.03 -.01 -.O1 -.04 -.OH -.13 -.19 -.?4 -.?6 -.?5 -

.16 --04 -.15 -.19 .18 -.15 -.10 -.06 -.03 -.01 -,01 _.U3 --07 --12 -.18 -.23 -.25 -.24 --17 -.04
-19 -105

.16 -.04 -.15 -.19 -918 -.15
-.10 -.06 -.02 -.00 -.00	

?1 -

-.03 -.U7
12 -.17 -22 -.24 --24	

^_ t
016 -.04 -.15 -.19 -.18 -.15 -.10 -.06 -.02 -9

0 0 . -.OU -.02 -.O6	
-.17 -.03

-.19 --18 --15 -010	
-.11 -.17 --22 --24 -.23 -.16 -.02.17 -.04 -,14

	

	
_._

-.06 --U2 -.U0 -.00 -.02 -.U6 -all -.16 -
. .24 --22 -.16 .O 1.16 --03   - .14 - .18 - .18

	

	
----.•-4

r15 -.10 -.06 --02 -.OU -.00
.	 -.18 -.1 -.02 -906 -.11 -,16 -.21 --24 -.22 --16 	

{.._..._
-17 -.03 -14	 t3	 -.01- .1.5 -.10 

-.06 -.02 -.UO -.00 -.U2 -.06 -.1j 
= .16 -.21 -	

w
-18 -002 -.13 --17 --17 --14 --1U --06 -.02 -000

	

	
-23 -.22 -.15 -.01

-- UO --02 - .06 - e
ll --16 -.21 --23 --22 -.15 -..19 -400 -._12 --17 -.17 -.14 --.1U - - 0 5 .U2 -000 -.00	

00
 -.U2 -.p -ell -.16 --21 -6	

•2.3 --22 -.15.21	 .00 -.11	 .00-.16 -.16 
-.13 -.U9 -.US -.U1 -OU -00 -.02 --05 -010 -.16 -.20 -.23 -

- 23 - 0 3 -009 --14 --15 --12 -.08 --04 -901 	 pl -U1 _	
-22 -.14 100

.
-01 --05 -.10 -915 -.20 -.22 -.21 -.14 .01-26 905 --07 -.12 - .13 - . 11 --07 --03 000 .02 -02 -.01 -

.U4 -.09929 008 -.04	 --75 -919 -.22 -.20 •-.13 .0?_-.10 -.11 -.09 -.05 -901 .U2 .03 .03 -01 -.03 -.08 -
	

8 -.21 -.19 -.12 .02--06 -
.38	

.14 -.1 .33 .12 -.O1 -.07 -.08	 ^	 a-03	 .O1	 903	 00 5 	 .04	 L 
.02 -.02 -.07 -.12 -.17 -.20 -.18 -.11-16 - 03 --03 --05 -.03 -.00 -03 .06 -07 -06 .04	

.03

	

UU --05 -.11 -.16 -.18 -.17 -010	 .05	 __ _.



ot

:SIGN N0.64325?n•	 JPL CORRELATORt RCC9 SHIFT LENS• DUMMY AZIMUTH TELESCOPE. 032377	 347

FI'tLD POINT N0.0 .6328-MCR=REF9WVLTH .6328-MCR=WVF.WVLTH

RE-NORMALIZED LEGENDRE COEFFICIENTS -yam

A(090) A(091) A(092) A(093) A(094) A(Or';) A(096) A(097)	 A(098)

0	 0.000000 09000000 .011533 -.016490 .091987 -.000499 -.001422 .000179	 00000000

IA(190) A(191) A(1+2) A(193) A(1.4) A(1+5) A(196) A(197)	 -.
0.000000 .000576 -.007612 0000990 .000500 -6000608 .000005 00000000

A(290) A(291) A(292) A(2•3) A(294) A(2+5) A(296)E'	
.000139 -.013614 .003558 -.000431 -.000142 .U00015 00000000

A(3+0) A(391) A(3+2) A(3+3) A(3.4) A(3+5)
1
`^--^-

-.014072 .000942 .000068 1000101 .000029 0.000000

A(490) A(491) A(4.2) A(4.3) A(494)
.000022 -.000038 -.000073 -.000045 00000000 F._.

4

A(590) A(5.1) A(5+2) A(593)

r

t

0000008 -.000086 9000074 00000000

A(6+0) A(691) A(692)

1

^G
.000002 -9000020 0.00000

A (7r0) A (791)..
^.._

.000009 0.000000,_. x
1-

A(8r0)
00000000

I

...	 .}

.096570 =RMS WAVE DEFORMATION
R.-



I10

Field point #1, ro -rc= 1.0

n 1 0 
1 -)

Nit

x

A

4

r



7 M&Add-6

.-.r .w.

. 

i—
.---... ..ti...--._ .,-»e_.......,Li«-..-.__....n.....-rw.-n-...._...r..-.......- .._._^-....__ ...._..., ta. ,..n-... ,...—n ...»,..rv.. ..	 r.,.-.	 _............ ....,....... _._.._ ^ _._.^ ^	 ,

DESIGN N0.64325IX9 JPL CORRELATOR• RCC• SHIFT LENSP DUMMY AZIMUTH TELESCOPE. 032377-347

"FIELD POINT NO. 1 19000000 =H(Y) 0*000 00 =H(Z) 0o000U0U=G(Y) 1.000000=E(Y) 1.014919=E(7)
—1.040223= HPR(Y) —.010695=HPR(Z) .012502=NA(Y) — .044451 =NA(Z) ^.

.632E=REFERENCE FOCUS WAVELENGTH .6328=RAY TRACING WAVELENGTH
400 RAYS THROUGH ENTRANCE PUPIL 400 RAYS THROUGH EXIT PUPIL 0 VIGNETTED RAYS

^' a a e a a	 a	 a a a a a a a e a a a a a a

s
N a a s► a	 a	 a N a p a a a a a a N N a a

N N a a a	 o	 a a * a 1► a a N a a a a a a

a N a N a	 N	 a a q N a a a a t► N a a a a

^

f
N N a a M	 a	 N N a N a M N N a a a • a p

^ ^ • w a a	 N	 N +► a a N N N N a a a a a N ,^

• a a a a	 a	 a N a a a a a a a a a a a a

a a a a N	 N	 a a N a a a a N a a a a N a
3

a a a a a	 a	 a N a a a a a N a a a a a a a	
-..

y<

N N a p a	 a	 a a a a a a a a a a a a a a }

a a a p a	 a	 a a a a a e a a N a a a a a

a N a a a	 a	 ^► a a a a a a s a a a a a a

+^ a a a a	 a	 a a a a a a a a a a a N a a

i`
C a a a a a	 a	 a a a a a a a a a a a a a a

N N a a a	 a	 a a a a a a a a a a a N a a

a a a a a	 a	 a a a a a a a a a a a a a a

311

a a a a e► 	 et	 a a a a a a a a a a a a a a
W .. .

3{'

i

a a a a a	 a	 a a a a a a N a a a # a a a

#
f

N N a a a	 N	 a N a a a a a a a a a a a a

r a a a a a	 a	 a a N a a ^ a a a a a a a a

.T=r..^,,:a^wwerrsxv^s^'^r'r'i'r--.^..-r .... 	 _-..,... -	 ^..-	 ...- ...,..a .,R• _ _ ...--,.._ _.	 -.-.--._..



..^_^._

TICnow.^....^.....^	 ,..,..^.^.,,^	

__..."'

WAVE ABERRATION (WAVELENGTH UNITS)
{

.19 --12 -.32 -.42 -947 -.47 --43 -.39 -.36 -.33 -932 -.34 - .38 - .43 -.49 - .57 - .63 - 070 - .74 -.76--

.27 -.05 -..24 -.35 -.39 -.39 -.36 -.32 -.28 -.26 -o25 -.27 -.30 -.36 -.42 -.49 -.56 -.62 -.66 -.67 	 .5

.35 .03 -918 -.28 -933 -.32 -.29 -926 -.22 -.20 -.19 -.2U - 924 - .29 -.36 -.43 -950 -.56 -.60 -.61 	 -.

.40 .08 -.12 -.23 -.27 -.27 -.24 -920 -.17 -.14 -914 -.15 -.19 -.24 -.31 -.38 --45 -.51 -.55 -.56 	 =-=r:

.46 .14 -.06 -.18 -.22 -.22 -919 -.16 -.12 -.10 -.10 -911 -915 -.20 -.26 -.34 -.41 -.47 -.50 -.51

951	 .18 -.02 -.13' -.18 - .18 =.15 -.12 -.09 - * 07 -906 - .08 -.11 - .17 -923 -.30 -.37 -043 --47 - 04A	 --^-•
z

.55 .22 .Ol -.10 -.15 -.15 - .13 -.09 -.06 -904 -.04 -.05 --09 -.14 -.21 -.28 -.35 -941 --45 -.45

059 .26 .05 - .07 - *12 - .13 - .10 - .07 - .04 - .02 - •02 - .04 - .07 - .13 - 919 - .27 - .33 - .39 - .42 - .43
}

.62 .29 .U7 .05 -.10 --11 -.09 -.06 -903 -.01 -,01 -.03 -906 -.12 -.19 -.26 --32 -.38 -.42 - .42

.65 .31 .09 --03 -.09 - •lO -.08 -•05 -.02 -.UU -.00 -.02 -.06 -.11 - .18 - 925 -.32 -.38 - .41 -041

067 .33 .11 -.02 -.08 -.09 -.07 -.04 -.02 -.UO -.00 -.02 --06 -912 -.19 -.26 -.33 -038 -.42 - 041

069 .34 .12 -.01 --07 -.08 -.07 --05 -.02 -.01 -.U1 --03 -.07 -.13 -.20 -.27 -.34 -.39 --42 -.42

.71 -36 .13 -.UO -.07 --U8 -.07 --05 -.03 --02 -.02 -.04 -.09 -914 -.21 --28 -.35 -.41 - -44 =.44	
^'..."

_..72 .37 .14 ,OU --07 -.09 -908 -.06 -.04 -.03 -.03 -.06 -.10 -.16 -.23 -.30 -.37 -043 -.46 -.46

.74 938 .15 ,00 - 907 - 909 -909 -.07 -.U5 -905 -.05 -.08 - .12 -.18 -.25 -.33 -.40 -.45 -.48 _009 n O

.75 .39 .15 .00 -.07 -.10 -.lU -.08 -907 -.06 -907 -.10 -.15 -.21 -.28 -.35 -.42 -048 -051 -.1 
0

.77 940 .16• 100 -.08 -.11 -.11 --10 -.09 --09 -.10 -.13 -917 -.23 -.31 -.38 --45 -.51 -.54 - .44

.79 941 .16 .00 --08 -.12 -.12 -.12 -.11 -.11 -.12 -.15 -.20 -.27 -.34 -.41 -.49 -.54 -057 -..6~

.81 .43 .1.7 .00 -.09 -913 -.14 -.13 --13 -.13 - .15 -.18 -.23 -.30 -937 -.45 --52 -058 -.61 -.R50	 f

982 .44 .17 .O1 -.09 - .13 -.15 - .15 - .15 - 915 - .17 - .21 - 926 - .33 -.40 -.49 -.56 -.62 -.65 -.64

:l

z-	 .-^	 .-	 ._-^--^^r^^-x-^  ̂ ^--tip-	 ,--^-^:^^`•	 _ _ _. _	 _	 _	 _ _ _- _. - _ _ _ ^---	 -	 _ - _	 _



. ki`	 ^'"{	 'Y;,^VIKfN+gW^rlk'"'lN4i`
.... 00:
18 W+W_iy7.:.:3:^^^'.J^f' 'f iM'Frl fl' :53...LG`_s:...v._^^.<^_^ a..-'«:i....Y.: :sw K._....c_.Ci.i:_:M	 r^—=--.-i•V,_.y	 ':^...._'.^^.-^J.^Lf^'̂6.._T.'31_'Yw='h'^-- .-^-..

^	 ^	 ^

S	 }```...e.. "4es3
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DESIGN N0.64325IX9 JPL CORRELATORP RCC9 SHIFT LENS9 DUMMY AZIMUTH TELESCOPE. 032377	 347 —

FIELD POINT N001 .6328—MCR=REF.WVLTH .6328—MCR=WVF.WVLTH

RE—NORMALIZED LEGENDRE COEFFICIENTS

A(09U) A(0+1) A(092) A(0+3) A(0+4) A(0+5) A(0+6) A(0+7) A(098)
0.000000 00000000 .027644 -.099366 .086085 -0005494 -.00256U .001053 0.000000

A(190) A(1+1) A(1+2) A(1+3) A(1+4) A(195) A(1o6) A(197);

0/000000 0U46h25 -00i:	 654 .000271 -.000683 -0000865 100()()16 00000000 ^	 -
f

A(?.+U) A(?91) A(?92) A( ?93) A(?94) A(?95) A(2rr))
-.076844 -.Ule895 +003011 -.00043U -.000123 .000OU5 00000000

A(39U) A(3+1) A(3+2) A(3+3) A(3+4) A(3+5)
r

— .015092 0000944 0000082 —.000064 —.000037 00000000

A(49U) A(4+1) A(492) A(4+3) A(49,4)
-.000164 —1000001 —.000lUO .000049 0/000000

A(5+U) A(b+1) A(592) A(5+3) __-
o000022 —.000127 .000257 01000000

A(690) A(6+1) A(6+2)
—0000170 -.000114 00000000

A(790t A(791)
.000055 00000000 k,

^.__
A(89 0) n

0.000000 `--'

.164309 =RMS %AVE DEFORMATION
r
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u-y^-DESIGN N0 * 64325IX9 JPL CORHELATOR+ RCC• SHIFT LEN59	 DUMMY AZIMUTH TELESCOPE. 03?377-347
KLD POINT NO. 2 - 19000000=H(Y) 0.000000 =H(Z) 09000000=G(Y) 1 * 000000=E(Y) .9850H1 =E(Z)

•892189=HPR(Y) *010595=HPH(Z) •012492=NA(Y) -.044727=NA(Z)
.6328=REFERENCE FOCUS WAVELENGTH .6328=NAY TRACING WAVELENGTH

400 RAYS 'THROUGH ENTRANCE PUPIL 400 RAYS THROUGH EXIT PUPIL 0 VIGNETTED RAYS
# a a # a	 a ^ a # a a # a # # # # # #	 a

a a # # #	 # # a a a # a a # # # a # a	 a

a # # # #	 # a a # # # # a a a # a # a	 #

a a a ^ #	 a a ^► a a +► a # a p a a # #	 #

k^

d
a a a # a	 a a a a # # a a a a a # # a	 a

a a # a a	 # # # # a a # a # a a # a a	 #

# # ^► a #	 # # # a a # a a a a # # a a	 #

E # # e► a	 # a # # a # # a a # a a a ^	 a

c) a a a a a	 a # # a a # # a a # # a a a	 a

^' co# # # # p	 # a # # # a # # # # # # # #	 # S.



AMMOMMOMMOM

WAVE ABERRATION (WAVELENGTH UNITS)

.12 -.05 -.14 -.19 -.19 -.18 -.16 -.13 .13 -.13 -.15 -.18 .22 -.27 -.3 0 -.31 -.27 -016 004 037

13 -•04 -.13 -.17 -.18 -.lb -.13 -.11 -,1 0 -.10 -.11 -.15 -.18 -923 -.2b -.2b -022 -.11 .09 .42

.12 -,04 -.13 -.17 --16 -.15 -.11 -.09 -.07 -.07 --08 -.11 -.15 --19 --22 --23 -.18 -.07 .13 .46

.1? -.04 -.13 -.16 -.16 -.13 -.10 -.07 -.05 -.05 -,06 -.09 -912 -.16 -.19 --19 -015 -004 .17 .50_,

.11'-.05 -.13 -916 -.15 -913 -.09 --06 -.04 -903 -,U4 -907 -,lO -.14 .16 --16 -.12 -001 .19 .53

.10 -.05 -.13 -.16 -.15 -.12 -909 -.US -.03 -.U2 - * 03 --OS -.U8 -.12 -.14 -.14 -.10 .02 .22 .56

.09 -.06 -.14 -.16 --l5 -:12 --08 -.O5 -.02 -.U1 --U2 --04 --07 - * 10 -.12 --12 -.07 .04 02.5 .58

,08 -907 -.15 -.17 -.16 -912 --08 -.05 -.02 -.01 -.U1 -.03 -.06 --09 -.11 -,11 -.06 005 .26 •60 	
j-

.06 -.08 -916 -.1H -.lb -.1.1 --09 --05 --02 --UU --Ul --0? -.U5 -008 -110 --09 --05 907 -28 .61	 -

.05 -.10 -.17 -.19 -.17 -.13 -.09 -.05 -.02 -.OU - * OU -.02 -.04 --07 --09 -.08 -.03 908 .29 .62

04 -.10 -.17 -.19 --17 -.14 -.09 --05 -.02 -.UU -.00 -.02 -.04 -.07 -.08 -.07 --03 .09 .30 .63

.03 -.11 -.18 -.20 -.18 -.14 -.10 -.06 -.02 -00 -.UO --01 -.04 --06 -,08 --07 -.02 .10 .31 	 .64

.02 --12 -.19 -.20 -.19 -.15 --10 .06 --U2 --UU -.UU -.O1 --U4 -906 --07 -.07 -901 	 .11	 .31	 .65

.01 -.13 -.19 -.21 -.19 -.15 -.10 -•U6,-.U3 --01 -.00 --U1 -.03 -.06 -.07 -.06 -.01 .11 .32 .65
Z> 0	

.U1 -.13 -.19 --21 -.19 -.15 -.11 -.06 -.03 -.U1 --00 -.Ui -.03 -.05 -.07 -.05 -.00 .12 -33 .66

.U1 --12 -.19 -.21 -.19 -.15 -.11 -.U6 -.U3 -.UO -.UU -.O1 -.U3 -.05 -.Ub -.05 .00 013 034 .66

.01 -.12 -.19 -.21 -.19 -.15 -.10 -.06 -.02 -.OU .00 -.01 -.02 -.04 -.05 -.04 .01 .13 .34 .67

r	
.03 -.11 -.18 -.20 -.18 --14 -.10 -.05 -.02 -UO 001 .OU -.U1 --U3 -.05 -.03 .02 •14 •35 .68

.04 -10 -.17 -.19 -.17 --13 -.09 -.04 -.O1	 -01	 .02 -01 -.01 -.03 -.03 -.02 -03 -15 .36 .69

.06 -.08 -.15 -.16 --15 -.12 -.07 -.03 .00 -02 •03 •02 .U1 -.01 -.02 -901	 •04 .16 .37 •70

E

E

4



RE-NORMALIZED LEGENDRE COEFFICIENTS

A(090) A(0.1) A(0+2) A(0+3) A(094) A(U95) A(09b) A(097)
0 0 000000 OOOUOOOO .095288 .053955 0099118 0003862 -.000863 -.000662

A(190) A(1.1) A(1+2) A(1+	 ) A(1.4) A(1.5) A(196) A(1.7)
00000000 -.0392OU 0002b8U .001949 9UU182b -0000380 -0000016 00000000

A(29U) A(2+1) A(29,2) A(2+3) A(294) A(295) A(29b)
-.013198 -001392b .003667 -.000318 -.000064 0000100 0.000000

A(390) A(391) A(3.2) A(3e3) A(3.4) A(395)
-.01376c .00Ud23 9000070 -.000017 -.000130 00000000

A(490) A(4.1) A'(4+2) A(493) A(494)
.000023 -.000049 -0000100 -.000043 0.000000

A(590) A(591) A(5+2) A(5+3) CO
.000036 -.000151 .00uOl8 0.000000 r,

b^
A(69U) A(691) A(692) Nt-.
0000119 .OU0058 00000000 m

y ^
^y

-.000073 0.000000

A(Oe8)
0.000000

s--
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PART	 III }

EVALUATION OF PHASE G WITH THE RANGE CURVATURE CORRECTION
LENSES AFTER THE SHIFT LENS.
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DESIGN N0.64325619 JPL CORRELATOR9 SHIFT LENS N0.29	 RCC9 AUXILIARY LENSES. 103177- 26
4^^M^paaaae ► a^a^aa^ +^aaaaaaa^oa+► ae+^a^► anaasa +^aaa^^► ^► *auaaaaaaa^ra^aaaaaaaa^ ► a^*a+^oa^a^+^

R

2 -2 1	 .332500=PM(1) 0,000000 =SIN UM(1) 10000000=HP(1) 0.000000 =TAN UP(1)

2 -2 1	 1.650000=PM(2) 0.000000 =SIN UM(2) .025000 =HP(2) 0.000000=TAN UP(2)
.63280 .48610 .65630 25.4MM=UNIT OF LENGTH

RADIUS•ETC	 AXL.DSTNCE M-INDEX L-INDEX U-INDEX GLASS CODErNAME 1ST.CA 2ND.CA STATION

060000 1100000 1000000 1100000 0.00 0400 132.0518 ^.

132.05181 RPH	 .0000 18.0000 1.00000 1100000 1.00000 -0000 XXXXXX 0.00 0.00

2 SPH -10.4469 1.8839 1.74969 1.77469 1.74729 755.276 SF4 0.00 0.00 114.0518

3 SPH -13.4336 .0307 1400000 1.00000 1.00000 0.000 0000 0.00 112.1679

4 SPH 31.1330 1.3652 1.74969 1977469 1.74729 755.276 SF4 0600 0000 112.1372 t
5 SPH -24.5830 5.5793 1.00000 le00e00 1.00000 00000 0000 0.00 110.7720

6 SPH -14.9126 1.3477 1.50671 1.51423 1.50592 508.612 ZKN7 0.00 0.00 105.1927

7 SPH 15.A548 3.6306 1.00000 1900000 1.00000 08000 0000 0000 103.8450

e SPH 24.5464 1.3652 1.74969 1.77469 1.74729 755.276 SF4 0000 0000 100.2144

9 SPH -34.5304 3.5303 1.00000 1100000 1100000 00000 0000 0000 98.8492 -_

10 SPH 13.1420 1.8553 1.74969 1.77469 1.74729 7559276 SF4 0000 0000 95.3189^ -

11 SPH 10.5330 1801159 1000000 1000000 1000000 00000 0000 0000 93.4636,)

12 CYL 4.7071 .2500 1.79883 1.82776 1.79609 805.254 SF6 0000 0000 75.3477

13 SPH 28.0492 191154 1.00000 1.00000 1.00000 00000 0.00 0.00 75.0977

14 RTN -.0948 -.165 3 1.00000 1.00000 1.00000 00000 0.00 0000 73.9823

15 SPH -6.6582 .3305 1.79883 1.82776 1.79609 805.254 SF6 0.00 0000 74.1476 r^
16 CYL -6.6582 -61653 1.00000 1900000 1.00000 0.000 0000 0000 73.8171

O O

17 RTN .0948	 b 192919 1.00000 1.00000 1.00000 01000 0000 0000 73.9823

l	 18 RTN .0948 -.1630 1.00000 1.00000 1.00000 00000 0000 0.00 72.6905 f.

19 CYL -7.3958	
9

.3260 1.79883 1.82776 1.79609 805.254 SF6 0000 0000 72.8535
20 SPH -7 .7230 - .1630 1.00000 1.00000 1.00000 00000 0.00 0.00 72.5275

21 RTN -.0948	 * 16.0000 1.00000 1000000 1000000 00000 0000 0000 72.6905
.^

.22 SPH -10.5330 1.8553 1.74969 1.77469 1.74729 755.276 SF4 0.00 0400 56.6905

23 SPH -13.1420 395303 1.00000 1900000 1.00000 00000 0000 0000 54.8352

24 SPH 34.5304 1.365?_ 1.74969 1.77469 1.74729 755.276 SF4 0000 0000 51.3049
v

4



!9	 r•^

	

4-04.D4h4	 -	 i OJUJ 1•11000U 1•vk"	 16Vt)VUU	 U.I)U1)	 V U 	 U.UU w"p- 4Y V-37I^

!6 SPH	 -15.854A	 1.3477 1.50671 1.51423 1.50592 508.612 ZKN7 	 0.00	 0.00	 46.3094
!7 SPH	 14.9126	 5.5793 1.00000 1.00000 1.00000	 0.000	 0.00	 0.00	 44.9617

!8 SPH	 24.5830	 1.3652 1.74969 1.77469 1.74729 755.276 SF4 	 0000	 0.00	 39.38241"
.1 9 SPH	 -31.1330	 . 0307 1 . 00000 1.00000 1.00000 	 0 0 000	 0 . 00	 0.00	 38 .0172.LL i

10 SPH	 13.4336	 1.8839 1.74969 1.77469 1.74729 755.276 SF4 	 0.00	 0.00	 37,9A65	 ='
11 SPH	 10.4469	 13.8798 1.00000 1.00000 1.00000 	 00000	 0000	 0.00	 36.1026

12 CYL	 3.6547	 .6500 1.63269 1.64909 1.63108 636.353 F6	 0000	 0.00	 ??. 2 228
13 CYL	 -6.4870	 .2149 1.00000 1.00000 1.00000 	 0.000	 0.00	 0000	 21.5728	 i--^

f
14 CYL	 i	 -5.?748	 .3500 1.79883 1.82776 1.79609 605.254 SF6 	 0.00	 0000	 21.3579•
15 CYL	 INFiNITE	 9.5469 1.00000	 1.00000 1.00000	 01000	 0000	 0000	 21.0079';

16 CYL	 INFiNITE	 .3500 1.79883 1.82776 1.79609 805.254 SF6 	 0000	 0000	 11.4610
17 CYL	 2.?357	 96000 1.63269 1.64909 1.63108 636.353 F6	 0.00	 0.00	 11.1110
18 CYL	 2.1304	 .2026 1.00000 1.00000 1.00000 	 04000	 0000	 0000	 10.5110

9 CYL	 ?.5833	 .6000 1.63269 1.64909 1.63108 636.53 F6	 0.00	 0.00	 10.3084
i0 CYL	 3.?796	 93500 1.79883 1,82776 1.79609 805.254 SF6	 0000	 0000	 9.7084
11 CYL	 INFINITE	 2.3284 1.00000 1,00000 1.00000	 0.000	 0.00	 0000	 9.3584

►2 CYL	 1.7898	 .3500 1.79883 1.82776 1.79609 805.254 SF6	 0000	 0.00	 7.0300
►3 CYL	 5.6466	 .0200 1.00000 1.00000 1.00000	 0.000	 0000	 0000	 6.6800

4 CYL	 INFiNITE	 .3500 1.79883 1.82776 1.79609 805.254 $F6 	 0000	 0.00	 606000
15. CYL	 2,4613	 00200 1000000	 1000000	 1.00000	 00000	 0.00	 0.00	 h•3100^ [4

^6 CYL	 .9311	 .3500 1.79883 1.82776 1.79609 805.254 SF6	 0.00	 0.00	 6 2900
i7 CYL	 1.2905	 3.3600 1.00000 1.00000 1.00000	 00000	 0.00	 0000	 5.9400

^8 RTN	 ,0761	 010000 1.00000 1000000 1100000	 0.000	 0.00	 0000	 2.5800

^9 CYL	 INFIIFJITE	 . 4000 1 .79883 1 . 82776 1.79609 605.254 SF6	 0.00	 0 0 00	 2.5800
i0 CYL"	 1.2000	 000000	 1.00000	 1.00000	 1000000	 0.000	 0.00	 0000	 2. 1800.j....',._r.<

it RTN	 -.0761	 05000 1000000 1000000 1.00000 	 00000	 0.00	 0.00	 2.1800_. w

i2 CYL	 1.2000	 •4000 1.79883 1.82776 1.79609 805.254 SF6 	 0.00	 0000	 1.6800'"-^°--
3 CYL ,;.^.	 INFINITE	 1.2800 1.00000 1.00000 1.0000°0	 0.000	 0000	 0000	 1.2600

4 SPH	 INFINITE	 -•0283 1.00000 1.00000 1.00000	 0.000	 0.00	 0000	 -,0000!E

TABLE OF CONSTANTS

	

1 4.069600E+05	 3.906200E-01	 -4.557300E+03	 1.106000E+02	 0.000000E+00,,

•	 rTDQT nonrn DADAUrTCDC nm mcovnTnAIAI 01 TIC



UHJt("f	 US IN tNIK.I'UF'.U1>I tK,I.NNPL.NNI ti,rV.tIL.L"	 (n SUN U.rrAt_.rrvl Z1l1 1MAVt	 U1F`Nl;t	 --
2.7.670022 999999.999996 -7380.10?740 -3609.315838 7090.854430 3481.538592 1.240g6O

OBJECT HEIGHT(

-
ENTR.PUP.SIZE OAJT.SPCE.FNO INF.EGUIV.FNO IMGE.SPCE.FNO EXT.PUPL.SIZE IMAGE	 HEIGHT

1.0n0000 999999.999996 41.609055 -20.425923 -40,121703 86.743518 -.964254
'MAGNIFICATION SEMIANG.FIELD FRNT.VTX.OIST BARREL LENGTH FLACK	 VTX.OIST SEMIANG.FIELD DEMAGNIFICATNj,

-.964254 0.000000 132.012748 130.771787 -158.441809 .015874 -1.037071
APT.STOP SIZE APT.STOP-DIST FROM SRFCE.NO TRACK	 LENGTH FLD.STOP SIZE FLD.STOP DIST FROM.SRFCE.NO
f0.000000 .000202 12.000000 159.682769 1.92850A 1.240960 53.000000

ORDER PARAMETERS ON EQUATORIAL PLANE ILFIRST

^OBJECT  OSTNCF FNTR.PUP.DIST FRST.PPAL.PNT EOV.FCL.LNGTH SCND.PPAL.PNT EXT.PUP.DSTNC IMAGE DISTNCE i

175.467238 999999.999996 203.183038 4.659074 -4.292188 .366886 1.308345 is
'OBJECT HEIGHT ENTR.PUP.SIZE OBJT.SPCE.FNO INF.EDUIV.FNO IMGE.SPCE.FNO EXT.PUPL.SIZE IMAGE	 HEIGHT

.025000 999999.999996 -53.171890 8.938286 10.744446 .087623 -.005052
'MAGNIFICATION SEMIANG&FIELD FRNT.VTX.DIST BARREL LENGTH RACK VTX,DIST SEMIANG.FIELD DEMAGNIFICATN ►'t,

-.202070 00000000 1329090132 130.771787 44.695451 -.307439 -4.948779
JAPT.STOP SIZE APT.STOP DIST FROM SRFCE.NO TRACK	 LENGTH ;FLD.STOP SIZE FLD.STOP DIST FROM.SRFCE.NO
r	 0.000000 68411054 35.000000 -43.387106 0.000000 26107819 47000000 ^.

^r

O

It r

..

((	 G

}
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DESIGN NO.64325619 JPL CORRELATOR• SHIFT LENS N0.2+ RCC9 AUXILIARY LENSES.	 103177— 26	 ! +---
`IELD POINT NO 0	 0.000000=H(Y)	 0.000000=H(Z)	 0.000000=G(Y) 1.000000=E(Y)	 1.000000=E(Z)

	

-.023602=HPR(Y)	 0.000000=HPR(Z)	 •012471=NA(Y) -.048902=NA(Z)

	

.6328=REFERENCE FOCUS WAVELENGTH	 .6328=RAY TRACING WAVELENGTH
400 RAYS THROUGH ENTRANCE PUPIL 	 400 RAYS THROUGH EXIT PUPIL	 0 VIGNETTED RAYS ^-

	

#	 w	 w	 #	 w	 i	 #	 w	 w	 #	 #	 #	 i	 i	 #	 #	 #	 #	 w	 i

	

•	 i	 #	 i	 #	 •	 #	 #	 #	 #	 #	 #	 a	 w	 #	 #	 #	 s	 #	 #

	

s	 #	 #	 w	 i	 #	 i	 i	 #	 s	 #	 •	 w	 w	 i	 #	 #	 w	 w

	

•	 w	 •	 #	 N	 i	 w	 #	 i	 w	 w	 w	 #	 ^► 	 #	 i	 #	 #	 w	 w

	

•	 M	 ti	 #	 #	 •	 M	 N	 a	 •	 M	 M	 #	 #	 #	 #	 M	 N	 #	 #

.	 #	 #	 •	 w	 #	 #	 #	 #	 #	 #	 w	 M	 #	 #	 #	 w	 i	 #	 w	 w

	

N	 i	 #	 a	 #	 1^	 w	 #	 •	 #	 i	 w	 #	 w	 #	 #	 w	 w	 #	 #

	

•	 #	 #	 #	 #	 M	 #	 #	 #	 w	 w	 #	 a	 M	 w	 N	 a	 N	 N	 #	
^ ---a

	

#	 •	 N	 i	 #	 N	 O	 i	 w	 w	 i	 w	 w	 #	 #	 i	 N	 w	 N	 w

	

#	 M	 #	 w	 #	 #	 R	 #	 N	 #	 #	 •	 •	 #	 #	 w	 #	 #	 w	 w	 ^ `

	

Ox#	 N	 •	 #	 #	 s	 w	 #	 i	 s	 #	 #	 #	 w	 #	 w	 w	 w	 N	 w	

^ :,., _..

*ry	 ,

	>#
	 w	 a	 w	 i	 i	 i	 i	 N	 i	 #	 i	 i	 #	 #	 #	 w	 #	 w	 i	 +.^; r

	

^,.^#	 #	 i	 a	 i	 i	 #	 #	 w	 #	 #	 #	 i	 #	 #	 w	 w	 i	 i	 w	 ;^:^

	

•	 •	 w	 w	 i	 i	 a	 i	 #	 w	 i	 i	 w	 #	 #	 i	 w	 i	 w	 i

	

^•	 •	 a	 i	 #	 ^► 	 #	 •	 w	 i	 •	 #	 a	 #	 w	 w	 #	 N	 s	 #	 ^	 _

	

#	 w	 a	 #	 #	 i	 #	 a	 #	 i	 #	 #	 i	 i	 i	 w	 •	 #	 #	 #	 '^

i

	

#	 •	 N	 •	 N	 #	 #	 M	 #	 N	 #	 #	 M	 #	 w	 #	 #	 #	 #	 w	 ^¢ ^r
j

	#	 N	 w	 N	 #	 •	 i	 w	 w	 #	 #	 i	 w	 i	 i	 M	 s	 w	 i	 w	 jj ^:, ^,...



WAVE ABERRATION (WAVELENGTH UNITS)
.04

.04

.03

.03

002

.02

.00

-.13

-.1?

-.1?.

- all

-.1?

-.l?

-.'i?

-.23

-.22

-.20

-.20

-.19

-.19

-819

-.28 -.28

-.25 -.26

-.24 - .23

- .22 - .22

-.21 -.20

-.21 -.19

-120 -019

-.27 -.24

-.24 -.1.0

-.21 -.17

- .19 - .15

-.17 -.13

-916 -.12

-.15	 -911

-.21

-.17

-.14

- .11

-.09

-.08

-.07

-.19 -.17 -.17

-.15 -.13 -.13

-.11	 -.10	 -.10

- .08 - .07 - ,07

-.06 -.05 -.05

-.05 -.03 -.03

-.03 -.02 -.02

-.19 -.21

-.15 -917

-,11	 -.14

- .08 - .11

-.06 -.09

-.05 -.08

-.03 -.07

-.24

-.20

-.17

- .15

-.13

- .12

-.11

-.27

-.24

-.21

- .19

-917

- .16

-.15

-.28

-.26

-023

- .22

-.20

- .19

-.19

-.28 -.23

-.25 -.22

-.24 -.20

-,22 - .20

-.21	 -.19

- .21	 - .19

-920 -.19

-.13

-.12

-.12

- .11

-.12

- .12

-.12

.04

.04

.03

.03

.02

002

.00
.00 -.13 -,19 -.20 -,19 -.15 -.10 -,06 -.03 -,01 -.01 -,03 -.06 -.10 -.15 -.19 -920 -,19 -.13 ,00

-000 -913 -619 -.?0 -618 -914 -.10 -,06 -.02 -.00 -.00 -.02 -.06 -.10 -.14 -018 -.20 -.19 -.13 -100
-.01

-.01

-001

.00

-.13

-.73

-.13

-.13

-.19

-.19

- .19

-.19

-.20

-.20

-,20

-,20

-.18

- .18

- .18

-,18

-.14

- .14

- .14

-.14

-.10

- .10

- ..10

-.10

-.05

-.Q5

- ,05

-.06

-.02

-.02

-.02

-902

-.00

-.00

-.00

-901

-.00

-.00

-.00

-.01

-.02

-.02

-.02

-.02

-.05

-.05

-905

-906

-.10

-.10

-.10

-.10

-.14

-.14

-.14

-.14

-.18

-.18

-.18

-018

-.20

-.20

-.20

-.20

-.19

- 919

-019

-.19

-.13

- .13

-913

-.13

-.01

- .01

-.O1

.00
r^...01	 -011

x ;^- .03 -.10

y.06 -.08
r

`- `F•09	 -•06
u^

.13 -007

.18	 .G2

-018

-.17

-.15

-.13

-.10

-@67

-.19

-.19

- 018

-.16

-,14

-.11

-,18 -.14

-.17 -.14

- .17 -.13

-.15 -.13

-.14 -ell

-.12 -•10

-.10 -.06 -.02

-.10	 - • .06	 -.03

-,09 -.06 -.02

-.09 -.05 -.02

- .08 - ,04 - 102

-.07 -.03 -.Ol

-.01

-.01

- .Ol

-.01

- .00

001

-.01 -.02

--01	 --.03

- ,Ol	 -.02

-.01	 -.02

- ,00 - ,02

901	 -.O1

-.06

-.06

- .06

-.05

- 904

-.03

-.1 .0	 -.14	 -.1e	 -= .1919

-.10 -.14 -.17 -.19

- .09 - .13 -.17 -.18

-.09 -.13 -.15 -.16

- .08 -.11	 -914 -.14

-,07 -.10 -.12 -.11

-.18 - .11

-.17 -.10

-.15 -.08

-.13 -.06

-.10 -,02

-.07	 002

.03

106

.09

013

.18
.23 .07 -,03 -.08 -e09 -.07 -.OS _.02 001 .02 .02 .01 - .02 - .05 - .07 -909 -.08 -.03 .07 .23

i'	 .

oi



.j,

NOW

IGN N0.64375G1r JPL CORRELATOR+ SHIFT LENS NO.2+	 RCC+	 AUXI LIA RYN	 ILIA NSLENSES* 1.0.3177	 26 ^

FIELD POINT N0.0 .6328-MCR=REF.WVLTH .6328-MCR=WVF.WVLTH

RE-NORMALIZED LEGENDRE COEFFICIENTS

A(090) A(091) A-(0+2) A(0+3) A(0+4) A(0+5) A(096) A(0+7)	 A(0+8)	 J -
01000000 00000000 .010536 0000000 .074978 0000000 -.001372 0000000	 00000000

A(1r0) A(191) A(1+2) A(7+3) A(1+4) A(195) A(1+6) A(197)
060 00000 -0000000 .000193 --0000000 .000560 -0000000 .000013 00000000	 1

A(?90) A(2+l) A(292) A(2+3) A(2+4) A(2+5) A(296) -
.001505 •000000 .024315 0000000 9000298 0000000 00000000

A(3r0) A(391) A(3+2) A(3+3) A(3+4) A(395)
-.017047 0000000 -0000089 0000000 -.000020 00000000

A(4+0) A(4r1) A(4+2) A(4+3) A(4+4)
1

--

.000157 -4000000 .000076 -.000000 00000000

`r

A(5+0) A(5.1) A(5+2) A(5+3)
.000173 -.000000 9000156 06000000

r
i

+^

A(6+0) A(6+1) A(692) i
-.000056 -0000000 06000000

k

A(7r0) A(7r11 .
-8000001 00000000

A (8+0)
00000000

I

.081358=RMS WAVE DEFORMATION .-



PART IV

PHASE G AND PHASE 1, BOTH WITH DUMMY AZIMUTH TELESCOPE
'	 TO SHOW NECESSARY AMOUNT OF REFOCUSING.

r!

I	 '-

4

I ;
I

•	

Y,

i^





fr^vd'^Y^+	 '^er^iKM^`:"?5^•^`Xt7^Si^tlVi.'^^^srt9"^ °^'^,_x'e.,L* ii..x::.^...^k..
000 0 	,	 ;	 . ._..._.:.....w

q^►
_^	 00_„____0_0_.,_......._.._. 0,000_ ^..._ ,.._^-^ .,__ =^" 	 e..4 fR4 '"'".,,^__..,y.

,..,..

NNW- rwwliM lw'J ^^.....`

ESIGN NO*64325GX9 JPL CORRELATOR9 RCC9 SHIFT LENS9	 DUMMY AZIkUTH TELESCOPE. 032377-331
aaaaaaaaaaa^aaaaaggaaaaaaaaaaaaaaaaaa qaaaa +► aaaa p aaaa a ^► a+sapa a aa a pa aa aa ^► anaa+► aaaa+^ ^-^

2 -2 1	 .332SUU =NM(1) 0.0000U0=SIN UM(1) 10000000=HN(1) 0.000000 =TAN	 UP(1)

2 -2 1	 1.650000=PM(2) 0.000000=SIN UM(2) O.000UUU=hp(2) 0.000000 =TAN UP(2) 4M'
.63280 .48610 .65630 25.4MM=UNIT OF LENGTH

RADIUS,E:TC	 AXL.DSTNCE M-INDEX L-INDEX U-INDEX GLASS CODEsNAME 1ST.CA 2ND.CA STATION '^I:y j
O.UUDh 1.00000 1.00000 1.00000 0.00 0.00 125.9525

^^

1 RTN 010000 0.01000 1000000 1 0 00000 10000OU 0.000 0.00 0000 126.9525

2 TRN 0.0000 000000 1100000 1100000 1100000 0.000 0000 0000 126.9525

3 ►SPH ,0000 000000 1600000 10000UU 1 0 00000 -0000 XXXXXX 0.00 0000 126.9525

4 THN 000000 1800000 10000Ou 1.00000 1100000 0.000 0000 0.00 126.9525 - --

S SPH -10.44614 1.8n39 1.74969 19774 69 1.74729 755.?7h SF4 0.00 0000 lUN.9h25

h SPH -13.43.36 .0307 1900000 1100000 1600000 0.U01) 0.00 0.00 107.0686

7 SNN 31.1_!30 1. 3h5? 1.1 49 69 1.71469 1.7472') 755.176 SF4 0000 0600 107.0379 `.

8 SPH -24.5d3u 5.5793 1.00000 l.000U0 1.00000 04000 0000 O.OU 105.672.7

9 5Ph -14.9126 1.3477 1.50671 1.51423 1.50592 508.612 ZKN7 0.00 U.uO 100.0934 fir,--

 -0 SPH 15.854H 3.6306 1900000 1000U00 1.00000 06000 0000 0.00 98.7457 $:.

1 SPH 24.5464 1.3652 1.7w969 1.77469 1.74729 755.276 SF4 0.00 0.00 95.1151
^-2 SPH -34.5304 3.5303 1.0000U 1.00000 1.00000 00000 0000 0.00 93.7499 -°--'

3 SPH 13.1420 1.8553 1.74969 1.77469 1.74729 755.276 SF4 0.00 0000 910.2196
4 SPH 10.5330 1600000 1000000 1000000 1.00000 0.000 0.00 0.00 AA.3643

5 RTN -.0587 -.1653 1100000 1000000 1.000UO 0.0Ou 0000 0000 72.3643

6 SPH -6.6582 03305 1.79883 1.82776 1.79609 805.254 SF6 0.00 0.00 72.5295
7 CYL -6.6582 -.1653 1.00000 1000000 1000000 U.uuO 0000 0000 72.1990

,8 RTN 90587 1.2919 1.00000 1.00000 1.6UOOO 00000 0.00 0000 72.3643 k

9 RTN .0587 -.1630 1.00000 1.000UU 1.00000 0.000 0100 0.00 71.0774
fi _	 w

1 0 CYL -1.3958 .3260 1.79883 1.62776 1.79609 805.254 SF6 0.00 0.00 71.?354
!l SPh -7.7230 -.1630 1000400 1000000 1.00000 0.000 0.00 0.00 70.9094

1 2 RTN -.0587 1.2522 1.00000 1.0000U 1.00000 00000 0.00 0.00 71.0724'* ,.

1 3 RTN O.QOUO U.000U 1000000 1000000 1.000u10 00000 0.00 0.00 69.8202 ^~



.._-. ,	 .	 •... ,.,. 	 0000	 ..	 ,	 _.

yi p 3 r	 1 t 	 L	 t	 >,.-i^ti..r..•2...._.__+..+.'i+:' 	 - 1i.a.^.::^-..	 mss..: ......._.^_'.......,._+..`. "!:...-...._....a...i....:,'i,=..f.,...,..n_.yi^»i..__.-..

ry

24 CYL	 - ~-- 5.766E .2500	 1.79NN3	 1.I	 76 1.7S609	 805.i54 SF6	 0000 (0.04 h	 F	 (}9r?
25 SPH 35.1212. 0.0000	 1.00000	 1.00000 1.00000	 00000 0000 0.00 69.

.
570?F.:

26 RTN 000000 17.9790	 1.00000	 1.00000 1.00000	 00000 0.00 0000 69.57021 ,_

27 SPH	 J -10.5330 1.8553	 1.74969	 1.77469 1.74729	 755.276 SF4	 0.00 0.-00 51.^g12 r
28 SPH -13.142.0 3.5303	 1.00000	 Ie00000 1.00000	 0.000 0.00 0.00 49.7359`,

29 SPH 34.5304 1.3652	 1.74969	 1.77465+ 1.74729	 755.276 SF4	 0000 0000 46.2086,
30 SPH -24.5464 3.6303	 1.00000	 1.00000 1.00000	 00000 0.00 0.00 44.e4(Wj.

31	 SPH -15.8548 1.3477	 1.50671	 1.51423 1.50592	 508.612 ZKN7	 0.00 0000 41.2101

32 SPH 14.9126 5.5793	 1900000	 1.00000 1 * 00000	 0.000 0.00 0.00 39.8624'.-,-,.

33 SPH 24.5830 1.3652	 1974969	 1.77469 1.74729	 755.276 SF4	 0000 0000 34.2831--'
34 SPH -31.1330 o0307	 1000000	 1.00000 1100000	 00000 0.00 0.00 3299179

35 SPH 13.4336 1.8H39	 1.74969	 1.77469 1.74729	 755.276 SF4	 0000 0000 32.E+87? -

36 SPH 1004469 1793761	 1.00000	 1.000U0 '1000000	 00000 0000 0000 31.1033 °.-T--^

37 CYL 4.7640.' .6500	 1.75759	 1.77722 ' 1.75566	 .028 XXXXXX	 0000 0.00 13.6271^7-`"""j
38 CYL -4.4429 0.0000	 1000000	 1.00000 •1000000	 00000 0.00 0000 12.9771

39 CYL -3.6353 000000	 1.61868	 1.63477 1.61711	 .029 XXXXXX	 0000 O.UO 12.9771
40 CYL 28.9670 8.3670	 1.00000	 1.00000 1.00000	 00000 0000 0.00 12.9771 "-

41 CYL 3.3555 01750	 1.79583	 1.82462 1.79308	 .040 XXXXXX	 0000 0000 4.6101'
42 CYL -2.1443 494351	 1.00000	 1.00000 1000000	 00000 0000 0000 40.4351•'. -

,43 SPH INFINITE -.0287	 1.00000	 1.00000 1.00000	 0.000 0000 0.00 .0000

TABLE OF CONSTANTS'
3 4.069600E+05 3.906200E-01	 -4.557300E+03	 1.106000E +02	 0.000000E +00

FIRST ORDER PARAMETERS ON MERIDIONAL PLANE

BJECT OSTNCF ENTR.PQ	 .DIST FRST.PPAL.PNT	 EQV.FCL.LNGTH SCND.PPAL.PNT EXT.NUP.DSTNC IMAGE	 DISTNCE
-2.7.670022 999999.999996 999999.999996	 999999.999596 367233o541038	 180404.3534b5 40396651 -----
BJECT HEIGHT ENTR.PUP.SIZE OBJT.SPCE.FNO	 INF.EQUIV.FNO IMGE.SPCE.FNO EXT.PUPL.SIZE IMAGE	 HEIGHT

1.000000 999999.999996 41.609055	 -20.440294 -40.177190 4490.108854 -.9655H8
AGNIFICATION SEMIANG.FIELD FRNT.VTX.DIST	 BAHHEL LENGTH BACK VTX.DIST SEMIANG.FIELD DEMAGNIFICATN rt.

,-.965588 00000000 1.26.914030	 122.517379 -150.187400 .000307 -1.035639 ^`	 -
PT.STOP SIZE APTOSTOP DIST FROM SRFCE.NO	 TRACK	 LENGTH FLD.STOP SIZE FLD.STOP DIST FROM.SHFCE.NO

000000. 0 1.248490 22.000000	 1544584052 1.931175 4.396651 42.000000 -

FIRST ORDER PARAMETERS ON EQUATORIAL PLANE

EJECT DSTNCE ENTR.PUP.DIST FRST.PPAL.PNT	 EQV.FCL.LNGTH SCND.PPAL.PNT EXT.PUP.DSTNC IMAGE	 DISTNCE	 #;;
175046723E 999999.499996 00000000	 00000000 00000000	 999999.999996___



r 	 1)/(^__^w^.^^^..4 .w_..x..i:...	 -	 ..;.^3_....._•, ..	 '^..1E_::ua.^`^,^.1^...^^.r^...^_._.e.._......:^:..._......^.._...:.a....._.^,^_.:^-o.,.._.^.a—,.:.._..Lw_ ^.^--=—•...«_...	 - .._^..1..^'^.,......,.--.—^...ti^...9...eY'1i'`^t?*s^. ^i^^Ve^^i;Sp{',f

^...0 	.-^^....

WL

,. y ..^ ..	 ^	 ...... .. ^ _.	 _	 ^	
^ .^ ^ ^ ^

: L G G i./ G ^^+^^s	 .)y y y • Y `s 7 .^	 ^ :J J • 1 1 1 b 7 V L 't • :J V 1.-,:^ U 1 1 • J 7 ..1 7 1 tJ ^1	 l̀ `f '1	 '7	 t?	 7 . ^ 7	 7 7 ^ V •	 t / l/

4GNiFICATLOK SEMIANG.FIELD FRNT.VTX.DIST HAt2HEL LENbTH RACK VTX.DIST SEMIANV.FIELD DEMAGNIF CATN a;
•214322 00000000 126.981180 122.517379 52.949b6U 06000000 4.665871.

)T.STOP SIZE APT,.STOP DIST FROM SHFCE.NO TRACK	 LENGTH FLD.STOP SIZE FLD.STOP DIST FROM.SRFCE.NO
01000000 00000000 00000000 —49.486059 00000000 5.779178 40.000000 ^'-



DESIGN NO.64325GX9	 JPL COkRELATOR.	 RCC9 SHIFT LENSs DUMMY AZIMUTH TLLFSCOPE. 032377-331
IELD POINT NO, 0 0.000000=H(Y) 0.000000 =H(L) 0.000000=6(Y) 1.000000=E(Y) 1.000000 =E(Z) --

-.005633=HPR(Y) 0.000000= HPH(Z) .012450=NA(Y) .043292=NA(Z) ?	 .•
.6328=REFEHENCE FOCUS WAVELENGTH .6328=RAY TRACING WAVELENGTH -`-

400 ''AYS THROUGH ENTRANCE PUPIL 400 RAYS THROUGH EXIT PUPIL U VIGNETTED RAYS LJ-# # a a	 a	 # # # # # # a # # # # a a a a

a # a ^	 #	 # a # a a a # a # # a a # a a '.^-

p a a #	 #	 p # # # a # it # . a a # a a a # ^.

a # # a	 a	 # # a ^ a # a a # # ^ # a a a
f

- • _J

^^
N M 11 #F	 M	 # # M M q # b tl a a a # e a a y_

k1

t► # # #	 #	 # # a a # a a a # # a # a # a `^

a # a ^► 	 #	 # a a a a # # # # # # a a a #

r # # # #	 a	 # # # # # a a a a # # ^-	 ^^# a # #

a # # t► 	 a	 ^ # # # # a # # # # # # a a #

a a # #	 #	 a a # # # ^ # # # # # # a # a `

a a # a	 a	 a # a ^ # # # a # # a # # a a

6 . W	 _	 _....Y..,.^4L.n.ui4.• . 	 ._...esas...mry st ^-.a.t.JFa^J.caa.. - .

y



..	 -	 !k1 k'	 '1e iii rr K.,	 f 4	 .0 J.L_^...,..«S...S_..:'r.  G i'.F	 a.,^"'Li....a.._a..__._..._,^_..^^"_-.•^.,.'._^....:^_...:^^S_..__._._^-.^.r,+^^^YC..=..['^'k l.• •Liif^!a^^R +Tis: Y'' '
xo

T .,

NK

WAVE ABERRATION	 (WAVELENGTH UNITS)

-.OU -.16 -.24 -.28 -.21 -.23 -.19 -.1.4 -.11 -.09 -.09 -.11 -.14 -.19 -.23 --27 = .28 -924 -.16 -.00 #s

.01 -.14 -.22 -.25 -.24 -.21 --17 -.12 -.U9 -.U7 -907 -.09 -.12 --17 -.21 --24 -.25 -.22 -.14 .01

.03 --12 -.21 -.24 -.23 - * 19 -.15 - * 10 -.U7 -.05 -.05 -.07 --10 -.15 - * 19 -.2.3 -024 -021 -.12 .03

-04 -.11 -.20 -.22 -.21 -.1H -.13 -.09 --U5 -.03 -.03 -.05 -.U9 -.13 -.1H -.21 -.22 -.20 -.11 .04

.05 -.10 -.18 -.21 -92U -.17 -.12 -.U8 --04 -.U2 -.02 -.04 -.08 -.12 -.17 -.20 -.21 -018 -.10 .O5 { w
t^

' 005 -.lU - .ld -.20 --19 -916 -ell -.07 -.U3 -.U1 -.01 -.03 -.07 -ell --16 -.19 -.?U -.IR -.10 105

.06 - .09 - 918 - .2U -.19 -.15 -.11 -.06 -.03 -.01 -.U1 -.03 -.06 -.il --15 -919 -.?.0 -.18 -.09 .06

-06 -.09- -.17 -.20 -..19 -.15 -910 -.06 -.02 -.UU --UU -.02 -.U6 -.10 -.15 -.19 -.20 -.17 -.09 .06
I-

.06 -.09 -.17 -.20 -.19 -.15 --10 -.U6 --U2 -.OU - .UU -.02 -.06 -.1U -.15 -.19 -.20 -.l7 -.09 106

.06 -.09 -.17 -.20 -.18 -.15 -.10 -.06 -.U2 -.UU -.00 -.02 -.06 --10 -.15 -.18 -.20 -.17 -.09 .06

.06 -.09 -.17 -.20 -.18 -.15 -.IU -.06 -.02 -.UU -.OU -.02 -.U6 --10 -.15 -.18 --20 -.17 -.09 .06

.06 -.09 -.17 -.20 -.18 -.15 -.14 --06 -.02 -.UU -.00 -.02 -.06 -.10 -.15 -.1E{ -.20 -.17 -.09 .06^^

.06 --09 -.17 -.2U -.18 -.15 -.lU -.06 -.02 -.UU -.OU -.02 -.06 -.10 -.15 -.18 -.20 -.I7 -.09 .05

.06 -.UA_ -.16 -.19 --18 -.14 -.IU -.05 -.02 .00 .UU -.02 -.05 -.10 -.14 --18 --19 -.16 -.08 .06 $:

.U7 --08 -.16 -419 --18 -.14 --09 -905 -.02 .00 .UU -.02 -.05 -.09 -.14 -.le --19 --16 -.08 .07

.08 --07 -.15 -.18 -.17 --13 -.09 -.U4 -.01 .01 .01 -.01 -.04 --09 -.13 -.i7 -.18 -.15 -.07 OR ^

-U9 -.06 -.14 -.17 -.16 -.12 -.08 -.U4 -.UU .02 .02 -.UU -.U4 -.08 -.12 -.16 -.17 -.14 -.06 .OQ

.11 --04 -.12 -.15 -.14 -.11 -.07 -.02 .01 -U3 .03 .01 -.02 --07 -.11 -.14 -.15 -.12 -.04 .11

.13 -.02 -.11 -.13 -.13 -.09 -.U5 -.01 .03 -U5 .05 .03 -.01 --05 -.U9 -.13 -.13 -.11 -002 .13'..w

.15 .00 -.UEI -.11 - * IU -.07 -.03 .02 .OS .07 .07 .05 .02 -.U3 --07 -910 -.11 -.08 .00 .15 ?-

1



SIGN NO.64325GX9 JPL CORHLLATOH * RCC9 SHIFT LENS9 DUMMY AZIMUTH TELESCOPE. 	 032377 331 'T

FIELD POINT NO.0	 .6328-MCR=REFaWVLTH	 .6328-MCR-,iVFOWVLTH

RE-NORMALIZED LEGENDHE COEFFICIENTS	 E^

	

A(090)	 A(U•1)	 A(092)	 A(0.3)	 A(094)	 A(0.5)	 A(0.6)	 A(0.7)	 A(0•H)
	U.,00000U	 00000000	 0008410	 0000000	 .064005	 0000000	 -.002940	 1000000	 00000000

	

A(1.0)	 A(1.1)	 A(1+2)	 A(1.3)	 A(194)	 A(1.5)	 A(1.6)	 A(1.7)

	

00000000	 0000000	 .000144	 0000000	 9000521	 .000000	 -.000130	 00000000

s	 -

	

A(29U)	 A(2.1)	 A(2.2)	 A(2.3)	 A(2.4)	 A(2.5)	 A(2.6)_

	

.0UUlb9	 0000000	 .002934	 -0000000	 -.000104	 -0000000	 00000000

	

A(390)	 A(3.1)	 A(3.2)	 A(393)	 A(3.4)	 A(3.5)
	.0136bl	 .000000	 0000120	 0000000	 -9000046	 00000000

	

A(49U)	 A(4.1)	 A(4.2)	 A(4.3)	 A(494)_

	

.000059	 0000000	 -.000079	 0000000	 00000000

	

A(5.0)	 A(5.11	 A(5.2)	 A(5.3)

	

.000110	 .000000	 .000135	 0.000000

	A(6• U) 	 A(6. 1) 	 A(6r2)
	-.00000e	 0000000	 04000000

	

A(7.0)	 A(7+11

	

.0000L5	 09000000	 .`

A (89U)

0.000000

.085659=HMS WAVE DEFORMATION	 m

w	̂ ^:	 ,-	 - ._	 -.z. -	 ^a-- 	 ;.. :e ti Y .^	 .+wF-•-isa..--^,.:aex:na,,ra;•:"r^^ ^i*r.^`-"'^'$47crr^ze«#^.e: -'R0000





01A
t

SIGN h0.64325IX9 JPL CORHELATOH• RCC• SHIFT LENS• DUMMY AZIMUTH TELESCOPE. 	 032377-335	 '
aaagaaat► a^aa^uaa^► aaaaa#n#au^^a^^ua++an^aaa^s^ua^st ► a^at^aaanaau^as► a^naa^t^aa^ae► a^► aat► aa

2 -2	 1	 .332500=PM (1) 	0.000000=SIN UM(1)	 1.000U00=HP(1)	 0.000000=TAN UP(1)
2 --2	 1	 1.650000=PM(2)	 0.000000=SIN UM(1)	 0.000000=HP(2)	 0.000000=TAN UP(2)

	

063280	 .48610	 .65630	 25.4MM=UNIT OF LENGTH

	

RA01USoETC	 AXL.D:TNC't. M-INDEX L-INDEX U-INDEX GLASS CUDEtNAME 1ST.CA 2ND.CA 	 STATION
0.0000	 1100000	 1.00000	 1.00000	 0.00	 0.00	 120+.9525

rt,

RTN	 .0053	 000000	 1.00000 1.00000	 1.00000	 0.000	 0000	 0.00	 126.9525

TRN	 -5.4900	 00u000	 1.00000	 1000000 1.00000	 00000	 0.00	 0000	 126.9525

RPH	 00000	 0.0000 1.00000 1.00000 1600000	 -.057 XXXXXX	 O.OD	 0000	 126.9525

TRN	 5.4900	 18.0000 1000000	 1.00000 1.00000	 00000	 0.00	 0.00	 125.9525

SPH	 10.44b9	 1.BN39 1.74969 1.77469 1.74729 755.276 SF4 	 0.00	 0000	 108.9525--
SPH	 1394336	 .0307	 1000000	 1000000 1000000	 00000	 0000	 0100	 107.0686

SPH	 31.1330	 1.3652 1.74969 1.77469 1.74729 755.276 SF4	 0.00	 0000	 107.0379
SPH	 -24.5830	 5.5793 1.00000 19U0000 1.00000	 00000	 0.00	 0.00	 105.6727"^	 --

SPH	 -14.912.6	 1.3477 1.50671	 1.51423 1.50592 508.612 ZKN7 -	0.00	 0.00	 10().0934:-----
SPH	 15.8548	 3.6306 1.00000 1.U00U0 1.00000 	 00000	 0000	 0.00	 98.7457

SPH	 24.5464	 193652 1974969 1.77469 1974729 755.276 SF4	 0000	 0.00	 95.1151	

y

SPH	 -34.5304	 395303 1.00000 1.00000 1.00000	 00000	 0.00	 0.00	 93.7499

SPH	 13.1420 ;	 1.8553 1.74969 1.77469 1.74729 755.276 SF4	 0.00	 0.00	 90.2196
SPH	 10.5330	 ,'L<	 16.0000	 1000000	 1.00U00	 1600000	 0.000	 0.00	 0.00	 88.3643 _^.

RTN	 -.0587	 n ;p-	 -01653 1.00000 1.00000 1.00000 	 00000	 0000	 0000	 72.3643

SPH	 -6.6582	 93305 1.79883 1982776 1.79609 805.254 SF6 	 0.00	 0.00	 7?.5295
CYL	 -6.6582	 ;a	 -.1653 1.00000 1.O00U0 1.00000	 00000	 0.00	 0.00	 72.1990

RTN	 .0587	 '{	 1.2919 1.00000 1.00000 1.00000	 0.000	 0000	 0.00	 77.3643

RTN	 90587	 -91630	 1900000 	 1100000	 1.00000	 00000	 0.00	 0.00	 71.0724'1

,YL	 7.3958	 .3260 1.79883 1982776 1.79609 80x.254 SF6 	 0.00	 0.00	 71.2354
SPH	 -7.7230	 -.1630 1.00000	 1000000	 1000000	 •0.000	 0000	 0000	 70.9094	 --

RTN	 -.0587	 1.2522 1000000 1000000 1000000	 00000	 0800	 0.00	 71.0724;L-----,-

' RTN	 -.0228	 000000 1000000 1000000 1.00000 	 00000	 0000	 0.00	 69o82021

. ...,	 rx.	 ,	 ..Q:.i :.	 `_. .	 •.,	 t ..	 .	 .. ._	 4 . .. _ t^,' - _ .... _.-._ ., ....msw.a_..r ,.....,.,..^tt.t ,.s4_ m 	 .i..$ n •	 --^' , se.tihfi- .ii ^^: ^`it



-	 f	 ,
____0000	 _._	 __._.,._......,....	 ^_	 ._-__v,.._...______..__._-_0_000.__.._-..------__	 _^_..____._-.._.__...,_._._^..___.._^___....__._.______...._..__._..	 ^•^^

L5	 SPH	 '	 35.1212	 0.0000	 1.00000	 1...._..00	 1000000	 0.000	 0000	 0,0	 _	 69.5702	 --°-
r.	 •t.t	 •	 /11 1.	

rr, ^^•.17i
	 •	 4 ^l V --Ti 	 _ .^`.l4	 b	 (1000	 O• fi4.H"o,

26	 RTN	 90228'	 17.9790	 I.OU000	 1900000	 2.00000	 00000	 0.00	 0000	 69.5702 -,,-.-

27	 SPH	 '	 -10,5330	 1.8553	 1,.74969	 1.77469	 1.74729	 755.276	 SF4	 0.00	 0.00	 51.5917
28-SPH	 -13.1420	 3.5303	 1.60000	 1.00000	 1.00000	 0.000	 0.00	 0.00	 49.7359,

29.SPH	 34.5304	 1.3652	 1974969	 1x77469	 1.74729	 755.276 SF4	 0.00	 0000	 46.2056
30	 SPH	 -24.5464	 3.6303	 1.00000	 1.00000	 1000000	 .00000	 0600	 0000	 44.fi404'^	 -

31	 SPH	 -15.H'i48	 193477	 1',50671	 1.51423	 1.50592	 508.612	 ZKN7	 0.00	 0000	 41.2101,ti..-1
32	 SPH	 14.9126	 5.5793	 1000000	 1600000	 1000000	 00000	 0000	 0000	 39m8b24^

t
33 SPH	 24.:5830	 1.3652	 1.74969	 1.77469	 1.74729	 755.276	 SF4	 0000	 00'00	 34.2831
34	 SPH	 -31s1330	 •0307	 1.00000	 190UUOU	 1.(1OODU	 00000	 0000	 0000	 3?r9i7^ --

35	 SPH	 13.4336	 1.8839	 1.74969	 1.77469	 1.74729	 755.276	 SF4	 0.00	 0.00	 3?.R872	 -°
36	 SPH	 10.4469	 17.3592	 1900000	 1.00000	 1.00000	 00000	 0.00	 0.00	 3190033`

37	 CYL	 4.7640	 -96500	 1.75759	 1.77722	 1.75566	 0028	 XXXXXX	 0000	 0.00	 13.6441,
38	 (:Y L,	 rb	 -4.4429	 UOUIi()U	 1.000(10	 1.0UUU0	 1aa0u()0	 00000	 0.0(9	 0000	 1 ?..4941 ^	 ---__,

v
39	 CYL -3.6353	 0.0000	 1.61H68	 1.63477	 1.61711	 0029	 XXXXXX	 0.00	 0000	 12:9y41
40 CYL	 b	 28.9670	 803670	 1.00000	 1.00000	 1000000	 0.000	 0000	 0000	 12.9941 

4.1	 CYL.	 r	 3.3555	 .1750	 1.79583	 1982462	 1.79308	 .04-0	 XXXXXX	 0,00	 0000	 496270
42 CYL	 -2.1443	 4.4520	 1.00000	 1.00000	 1.00000•	 00000	 0000	 0600	 4.4520 .

43 SPH	 INFINITE	 -.0127	 1.00000	 1.00000	 1000000	 0.000	 0000	 0600	 .0000

TABLE OF CONSTANTS	 r"

1	 .

3	 4.069600E+05	 3*9062OOE-01	 -4.557300E+03	 1.106000E+02	 6.563200E+03

FIRST	 ORDER PARAMETERS	 ON	 MEPIDIONAL	 PLANE	 t_._:___..___

OBJECT USTNCE	 ENTR.PUP.DIST	 FRST.PPAL.PNT	 EQV.FCL.LNGTH	 SCND.PPAL.PNT	 EXT.PUP.DSTNC	 IMAGE DISTNCE
.-27.67UU22	 999999. yg 9996	 999999.999946	 999949.999996	 367233.557985	 180404.370414	 4.413600

OBJECT HElbHT	 ENTR.PUP•SIZE	 OBJT.SPCE.FNO	 INF.EOUIV.FNO	 IMGE.SPCE.FNO	 EXT.PUPL.SIZE	 IMAGE	 HEIGHT	 _..
1.000000	 999999.999996	 419b09055	 -20.440294	 -40.177190	 4490.108h64	 -.9655RR

MAGNIFICATION	 SEMIANG.FIELD	 FRNT.VTX.DIST	 BARREL LENGTH	 SACK VTX.DIST	 SE•MIANG.FIELD	 DEMAGNIFICATN
-.965588	 0.000000	 126.914030	 122.500430	 -150.170452	 .000307	 -1.035639

APT.STOP SIZE	 APT.STOP DIST	 FROM SRFCE.NO	 TRACK	 LENGTH ' FLD• 'STOP SIZE	 FLD.STOP DIST	 FROM.SPFCE.NO	 '•	 .
00000000	 1.248490	 22.000000	 154.584052	 1.931175	 4.413600	 42.000000

FIRST ORDER PARAMETERS ON EQUATORIAL PLANE 	 !

OBJECT DSTNCE	 ENTR.PUP.DIST	 FRST.PPAL.PNT	 EUV.FCL.LNGTH	 SCND.PPAL.PNT	 EXT.PUP.DSTNC	 IMAGE DISThJCE
1750467238	 9999996999996	 00000000	 0.000000	 00000000	 999999.999996	 4.464714

OBJECT HEIGHT 'ENTR.PUP.SIZE	 09JT.SPCE.FNO	 INF.EQUIV0FN0	 IMGE.SPCE.FNO	 EXT.PUPLOSIZE	 IMAGE	 HEIGHT	 '	 4	 p
^'°"'	 .y.:...-,aj.. .x-b .,.	 .	 . 	 0000.	 ..	 _	 _	 .,. 	 -.	 '.	 ^	 .._-a	 fit..	 ♦.__..^	 ^smu.A ^1	 -	 _--	 _^	 _N	 -	 'J.^.I1^N.1®1lLiM.



• 7:j 71n 'y 'Y ly 'r 	7	 f I I14 1 VL)	 111) u	 tj;w	 yyyko 4. 4447
I

'1D.3	 1 0 tj Y.

DEMAGNA—_'—'ATNAGNIFICATIUIV`' 	 SEMIANG * FIELD FRNT * V7XeDIST HAHREL LE-s,oTH BACK	 VTX.UIST SEMIANG.FIELD jr-
214322	 0.000000 126*965144 122o500430 52*966808 01000000 49665871

PTmS;0P SIZE	 APTeSTOP DIST FROM SRFCE&NO	 • RACK LENGTH FLDoSTOP SIZE FLDsSTOP DIST FROM*SRFCE,NO

0 * 000000	 '00000000 000000001 —48*502094 00000000 5,779494 40*000000

• i.



hot,

DESIGN NCo64325IX• JPL CORRELATOR9 RCC• SHIFT LENS9 DUMMY AZIMUTH TELESCOPE * 	032377-335
'IELD POINT NO. 0	 0*000000=H(Y)	 0.000000=H(Z)	 0.000000=G(Y) 1 * 000000=E(Y)	 1*000000=E(Z)

— * U56984=HPR(Y)	 •000046=HPR(Z)	 *012503=NA(Y)	 o043077=NA(Z)
* 6328=REFERENCE FOCUS WAVELENGTH	 *6328=RAY TRACING WAVELENGTH

400 PAYS THROUGH ENTRANCE PUPIL	 400 RAYS THROUGH EXIT PUPIL	 0 VIGNETTED RAYS

Id

^^	 z



WAVE ABERRATION	 (WAVELENG H UNITS)

.16 -.02 -.12 -.17 -.18 -.16 -.12 -.09 -.06 -.04 -.04 -.06 -.09 -.12 - .16 - .18 - .17 - .12 - .02 -lfi

.16 -.02 -.12 -.16 -.17 -.15 -.11 -.07 -.04 -.U3 -.03 -.04 -.U7 -.11 -.15 -.17 -.16 -.12 -.02 .16
Fil

.16 -.01 -.12 -.16 -.16 -.14 -.10 -.06 -.03 -.02 -.02 -.03 -.06 -.10 -.14 -.16 --16 --12 -.01 .16

.16 -.01 -.12 -.16 -.16 -.14 -.10 -.06 -.03 -.U1 -.U1 -.03 -.06 -.10 --14 -916 -.16 -.12 -.01 .16
6

'µ

.15 -.02 -.12 -.16 -.16 -.13 -.09 -.05 -.02 -.00 -.0U -.U2 -.05 --.09 -.13 -.16 -.16 -.12 -.02 .15

.15 -.02 --12 -,16 --16 --13 -909 --05 -.02 -.00 --00 -.02 -.U5 -909 -.13 -.16 -.16 --12 -.02 .15
._,...

.15 -.02 -.12 -.16 -.16 -.13 -.09 -.05 -.02 -.0U -.00 -.02 --05 -.09 -.13 -.16 -.16 --12 -.02 .15

.14 -.03 -.12 -.16 -.16 -.14 -.09 -.05 -.02 --00 -.00 -.02 -.05 -.09 -.14 -.16 -.16 --12 -.03 .14

.14 --03 -.12 -.17 -.16 -„14 -.10 -.05 --02 -.00 -.00 -.02 -.05 -.10 -.14 -.16 -.17 -012 -.03 .14

.14 -.03 -.12 .16 -.16 - .14 - .10 - 0 5 -.02 --UU -.00 -.02 -.U5 -.10 -.14 -.1.6 -.16 -.12 --03 .14

.14 -.03 -.12 -.16 -.16 -.14 -.10 -.05 -.02 -.00 -.00 -.02 --05 -.10 -.14 -.16 --16 -.12 -.03 .14

. 14 -.02 -.1.2 -.16 -.16 -.13 -.U9 -.US -.02 -.00 --00 -.02 -.U5 -.09 -.13 -.16 -.16 --12 -.02_ .14 

.15 -.01 -.11 -.15 -.15 -.13 -.09 -.05 -.02 .00 .UU -.02 -.05 -.09 -.13 -.15 -.15 -.11 -.01 .15

.17 .00 -.10 -.14 -.14 -.12 -.08 -.04 -.01 .01 .01 -.01 -.04 -.08 -.12 -.14 -.14 -.10 .00 -17 ;J.
4

.19 9 01 -.08 -.13 -.13 -.11 -.07 -.03 -.00 .01 .01 -.00 -.03 --07 -.11 -.13 -913 -.08 .01 -19 i(

.21 .04 -.06 -.11 -.11 -.09 -.05 -.02 .01 .03 .03 .01 --02 -.05 -.09 --11 --11 -.06 .04 -2l
I`

-24 .07 -.04 -.08 -.09 -.07 -.03 -.00 .03 .04 .04 .03 --00 -.03 -.07 -. 0 9 -908 --04 -07 .24 (^

.27 .10 -.00 -.05 --06 --04 -.01 .02 .05 .06 .06 .05 -02 -901 --04 -906 -905 --00 .10 .27

.32 .15 -04 --02 --03 -.01 -02 .05 .08 .09 .09 .08 .05 .02 -.01 -903 -902 .04 .15 .32

.37 .19 -08 .03 .02 903 .06 .09 -11 912 .12 .11 .09 .06 .03 .02 .03 .08 .19 .37
i

't



z- wA ,,	 v —	 ;.. Fill

Ma-

ESIGN N0.64325IX9 JPL CORRELATOR9 RCC9	 SHIFT LENS, DUMMY AZIMUTH TELESCOPE. 032377	 335 ^r^:•
f^

FIELD POINT N0.0 .6328—MCR=REF.WVLTH .6328—MCR=WVF.WVLTH
k

RE—NORMALIZED LEGENDHE COEFFICIENTS

A(0+0)
08000000

A(091)
00000000

G

A(092)
9042253

A(0+3)	 A(094)
0000000	 .084630

A(095)
0000000

A(096) A(097) A(098)
—e002892 0000000 00000000 r

A(1+0) A(1.1) A(192) A(1.3)	 A(1.4) A(1+5) A(1.6) A(197)
00000000 0000000 —.004634 0000000	 .001677 0000000 —,000173 0.000000^

A(290) A(291) A (2+2) A (2;3;	 A(294) A(295) A(296)
0026290 —0000000 .008835 —0000000	 —.001539 —0000000 0.000000 q ty;

a

^,

A(3+0) A(3+1) A(3+2) A(393)	 A(3+4) A(395)
— .014987 -0000000 —.000414 —.000000	 —.000017 0.000000

A(490) A(4r1) A(492) A(493)	 A(494)
i

f
.000087 -.000000 -9000027 —0000000	 00000000

i

A(590) A(5.1) A(592) A(593)
.000004 —0000000 .000121 04000000 !^•

A(690) A(691) A(692)
.000018 —0000000 00000000

i

^,^ --

A(790) A(7a1)
0000089 00000000 —

A (890)
00000000

0099883=RMS WAVE DEFORMATION



PART V

DISTRIBUTION OF INTENSITY IN THE IMAGE OF A POINT (POINT
SPREAD FUNCTION) OBTAINED BY FOURIER TRANSFORMATION OF

THE PUPIL FUNCTION.

i

r	 ^	 .!	 e^	 .	
_	 1.	

L	
.t	

'^	 fi^	 I	 T..	

Y	

f

	

y	 yy	 J	

^	 }	 '	 t

i^.	 I i
^.	 -	 ^	 9	 •€..w....,rA vx.—r.F.. ^...e9.^^...i	 a...e.-.^.^,.-..•-1-...a......_.^<.	 ^u^a ._-u.i.1«.....^^^^.i._.v _.	 -_

rw1	 _nA'.=;.;v"].1^.'^^^R^'.Y73-
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Aberration-free system, .free aperture.



r7
$OPTIONS 11#12913r14922•
STD

DESIGN NO.XXXXXX• ABERRATION-FREE SYSTEM. 112377-	 0
^^.• Hwwww^wwwb wwrwwaww^wwi^^wwwwww N u ^wrwwwww wwww• wwwwwwwww^^wwwww^wwwwwlww N wow i'

2	 2	 1
2	 2	 1

.124378=PM(1)	 -.012438=SIN UM(1)

.423729:PM(2)	 -.042373=SIN UM(2)
0.000000=HP(1)
0.000000-HP(2)

1,000000
1.000000

=TAN UPII)
=TAN UP(2)

.63280	 .48613 .65627 25.4MM=UNIT OF LENGTH 'w.o
RADIUS.ETC AXL.DSTNCE	 M-INDEX	 L-INDEX U-INDEX GLASS CODE.NAME 1ST.CA 2ND.CA	 STATION

0.0000	 1.00000	 1.00000 1.00000 1.00 0.00	 10.0000

1 SPH INFINITE 10.0000	 1.00000	 1.00000 1.00000	 0.000 0.00 0.00	 10.0000

2 SPH INFINITE 0.0000	 1.00000	 1.00000 1.00000	 0.000 0.00 0.00	 0.0000

FIRST ORDER PARAMETERS ON MFRIDIONAL PLANE
r

OBJECT DSTNCE ENTR.PUP.DIST FRST.PPAL.PNT	 EOV.FCL.LNGTH SCNO.PPAL.PNT EXT.PUP.DSTNC IMAGE DISTNCE
10.000000 0.000000 0.000000	 999999.999996 0.000000 0.000000 10.000000

OBJECT HEIGHT ENTR.PUP.SIZE OBJT.SPCE.FNO	 INF.EOUIV.FNO INGE.SPCE.FNO EXT.PUPL.SIZE IMAGE	 HEIGHT
10.000000 .248756 -40.200000	 999999.999996 -40.200000 .248756 10.000000

MAGNIFICATION SEMIANG.FIELD FRNT.VTX.OIST	 BARREL LENGTH BACK VTX.DIST SEMIANG.FIELD DEMAGNIFICATN
1.000000 45.000000 10.000000	 0.000ouO 10.000000 45.000000 1.000000

APT.STOP SIZE APT.STOP DIST FROM SRFCE.NO	 TRACK	 LENGTH FLD.STOP SIZE FLD.STOP UIST FROM.SRFCE.NO
.248756 0.000000 1.000000	 0.000000 20.u00000 10.000000 1.000000

FIRST ORDER PARAMETERS ON EOUATORIAL PLANE

OBJECT OSTNCE ENTR.PUP.DIST FRST.PPAL.PNT	 EOV.FCL.LNGTH SCND.PPAL.PNT EXT.PUP.DSTNC IMAGE DISTNCE
10.000000 0.000000 0.000000	 999999.999996 0.000000 0.000000 10.000000

OBJECT hEIGHT ENTR.PUP.SIZE OBJT.SPCE.FNO	 INF.EOUIV.FNO IMGE.SPCE.FNO EXT.PUPL.SIZE IMAGE	 HEIGHT
10.000000 .847458 -11.800000	 999999.999996 -11.800000 .847458 10.000000

MAGNIFICATION SEMIANG.FIELD FRNT.VTX.DIST	 BARREL LENGTH BACK VTX.DIST SEMIANG.FIELD DEMAGNIFICATN
1.000000 45.000000 10.000000	 0.000000 10.000000 45.000000 1.000000

APT.STOP SIZE APT.STOP DIST FROM SRFCE.NO	 TRACK	 LENGTH FLD.STOP SIZE FLD.STOP DIST FROM.SRFCE.NO
.847456 0.000000 1.000000	 0.000000 20.000000 10.000000 1.000000

j

_
Ir



^	 .

DESIGN NO.XXXXXX9 ABERRATION-FREE SYSTEM.	 112377- 0

0.000000-HPR(Y)	 0.000000-HPR(Z)	 .012438-NA(Y) .042373-NA(Z)
66328-REFEREt4CE FOCUS WAVELENGTH	 .6328-RAY TRACING WAVELENGTH

400 PAYS THROUGH E14TRANCE PUPIL	 400 RAYS THROUGH EXIT PUPIL	 0 VIGNETTED RAYS

	

°	 °	 °

^
.`	 ~	 °

i

i
!
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_^.,^-
N '*''tl''au"d°	 °:_:'

dmw	 Nor" -
,A<c,i+^:: ^t u'dY:r^i .33-K•n 5`r,.F.."IhL^^Y ..__- ^.,.^.,...tat's ^s':l c.. ̂ .

---
st .'^+ i	 r^,.A';:K`	 ♦ "Y`	 a+yF,:a.45. _...._`"Yii 'Sj!^^" ^ .^__	 y^__.^.^...^	 .^._.^

X WAVE ABERRATION (WAVELENGTH Uh :^)

-.00 .00 -.00 .00 -.00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 -.00 .00 -.00 .00 -.00

-.00 .00 -.00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 -.00 .00 -.00 f31^-

{t
.00 .00 -.00 .00 -.00 .00 -.00 .00 .00 .00 .00 .00 .00 -.00 .00 -.00 .00 -.00 .00 .00

-.00 .00 -.00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 -.00 .00 -.00

-.00 .00 -.00 .00 .00 -.00 .00 .00 .00 .00 .00 .00 .00 .00 -.00 .00 .00 -.00 .00 -.00 i

-.00 .00 -.00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 -.00 .00 -.00

-.00 .00 -.00 .00 .00 .00 -.00 -.00 .00 .00 .00 .00 -.00 -.00 .00 „00 .00 -.00 .00 -.00

-.00 -.00 -.00 .00 .00 .00 .00 `.0u -.00 .00 .00 -.00 .00 .00 .00 .00 .00 -.00 -.00 -.00

-.00 .00 -.00 -.00 -.00 .00 .00 .00 -.00 .00 .00 -.00 .00 .00 .00 -.00 -.00 -.00 .00 -.00

-.00 .00 -.00 -.00 .00 .00 .00 .00 -.00 .00 .00 -.00 .00 .00 .00 .00 -.00 -.00 .00 -.00 {^^••

-.00
^

-.00 -.00 -.00 0.00 -.00 .00 -.00 -.00 -.00 -.00 -.00 -.00 .00 -.00 0.00 -.00 -.00 -.00 -.00
^

^	 -.00 0.00 -.00 -.00 -.00 .00 0.00 .00 -.00 -.OQ -.00 -.00 .00 0.00 w00 -.00 -.00 -.00 0.00 -.00

a

-.00 -.00 -.00 0.00 .00 0.00 0.00 -.00 -.00 -.00 -.00 -.00 -.00 0.00 0.00 .00 0.00 -.00 -.00 -.00

-.00 .00 -.00 -.00 .00 .00 -.00 -.00 -.00 -.00 -.00 -.00 -.00 -.00 .00 .00 -.00 -.00 .00 -.00

-.00 .00 -.00 0.00 0.00 .00 0.00 -.00 -.00 .00 .00 -.00 -.00 0.00 .00 0.00 0.00 -.00 .00 -.00
{

r..
-.00 0.00 -.00 0.00 -.00 -.00 -.00 -.00 -.00 0.00 0.00 -.00 -.00 -.00 -.00 -.00 0.00 -.00 0.00 -.00

i

-.00 -.00 -.00 -.00 -.00 -.00 -.00 -.00 -.00 -.00 -.00 -.00 -.00 -.00 -.00 -.00 -.00 -.00 -.00 -.00 1_

-.00 .00 -.00 -.00 -.00 -.00 -.00 -.00 0.00 -.00 -.00 0.00 -.00 -.00 -.00 -.00 -.00 -.00 .00 -.00

-.00 .00 -.00 0.00 -.00 -.00 -.00 -.00 -.00 .00 .00 -.00 -.00 -.00 -.00 -.00 0.00 -.00 .00 -.00

-.00 0.00 -.00 -.00 -.00 -.00 -.00 0.00 -.00 -.00 -.00 -.00 0.00 -.00 -.00 -.00 -.00 -.00 0.00 -.00 Y-.--

^ _y



Bw

SQUARED-COSINE YEIGHTED 4PERTUAE -

FILTER WEIGHTS (AMPLITUDE RATIO)

.21 .22 .25 .28 .31 .35 .39 .42 .+̀ 4 .46 .46 .44 .42 .39 .35 .31 .28 .25 .22 .21	 Y

.22 .23 .26 .29 .33 .37 .41 .45 .47	 .48 .47 .45 .41 .37 .33 .29 .26 .23 .22

.25 .26 .29 .32 .37 .41 .46 .49 .52 .53 .53 .52 .49 .46 .41 .37 .32 .29 .26 .75

.28 .29 .32 .36 .41 .46 .51 .56 .59 .60 .60 .59 .56 .51 .46 .41 .36 ,32 .29 .28	 --r.^-

.31 .33 .37 .41 .47 .53 .58 .63 .66 .68 .68 .66 .63 .58 .53 .47 .41 .37 .33 .31

.35 .37 .41 .46 .53 .59 .66 .71 .75 .7T .77 .75 .71 .66 .59 .53 .46 .41 .37 .35

.39 .41 .46 .51 .58 .66 .72 .78 .83 .85 .85 .83 .78 .72 .66 .58 .51 .46 .41 .39

.42 .45 .49 .56 .63 .71 .78 .85 .8.9 .92 .92 .89 .85 .78 .71 .63 .56 .49 .45 .42

.44 .47 .52 .59 .66 .75 .83 .89 .94" .97 .97 .94 .89 .83 .75 .66 .59 .52 .47 .44

.46 .48 .53 .60 .68 .71 .85 .92 .97 .99 .99 .97 .92 .85 .77 .68 .60 .53 .48 .46 	 }..^

.46 .48 .53 .60 .68 .77 .85 .92 .97 .99 .99 .97 .92 .85 .77 .68 .60 .53 .48 .46

.44 .47 .52 .59 .66 .75 .83 .89 .94 .97 .97 .94 .89 .83 .75 .66 .59 .52 .47 .44 	
F..._'

F	
.42 .45 .49 .56 .63 .71 .78 .85 .89 .92 .92 .89 .85 .78 .71 .63 .56 .49 	 AS .42

.39 .41 .46 .51 .58 .66 .72 .78 .83 .85 .85 .63 .78 .72 .66 .58 .51 .46 	 Al. 	 .39

.35 .37 .41 .46 .53 .59 .66 .71 .75 .77' .77 .75 .71 .66 .59 .53 .46 .41 .37 .35
E	

,

.31 .33 .37 .41 .47 .53 .58 .63 .66 .68 .68 .66 .63 .58 .53 .47 .41 .37 .33 .31

.28 .29 .32 .36 .41 .46 .51 .56 .59 .60 .60 .59 .56 .51 .46 .41 .36 .32 .29 .28

.25 .26 .29 .32 .37 .41 .46 .49 .52 .53 .53 .52 .49 .46 .41 .37 .32 .29 .26 .25 	
...

.22 .23 .26 .29 .33 .37 .41 .45 .47 .48 .48 .47 .45 .41 .37 .33 .29 .26 .23 .22

.21 .22 .25 .28 .31 .35 .39 .42 .44 .46 .46 .44 .42 .39 .35 .31 .28 .25 .22 .21

c tr 	 ..

a
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HORIZONTAL SCALE 1-INCH= 3.111-MICRONS 	 71
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FREE APERTURE
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FREE APERTURE
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1	 1
4	

AA

4

Phase G



1.774F9
1.0000u

1.77469
1.000UU

1.514?.3
1.000u0

1.77469
1.000OU

1.77469
1.00000

1.00000

1.62776
1.00000

1.00000

1.00000

1 b?776
1.000uu

1.u0u00

1.82776
1.00uub

1.77469
1.00u00

1.77469
1.000U0_

1.74729 755.2 7 5 SF4
1000 () 00	 01000

1.74729	 755.275 SF4
1.000UO	 00000

1.50592 508.61?. 7Kh7
1.00000	 00000

1.74129 755.276 SF4
1100000	 00000

1.74729 755.276 SF4
1.U0000	 0,000

1.00000	 0.000

1.79609 805.254 SF6
1.00000	 09000

1.00000	 00000

110000U	 06000

1.79609 8059254 SF6
1.00000	 01000

1960000	 06000

1.75609 805.254 SF6
l.uouou	 00000

1.74729 7559276 SF4
1000000	 00000

104129 755.276 SF4
1900000

0.00	 0.00
U.U0	 0.00

0.00	 0.00
0.00	 0.00

0.00 0.00
0.00 0.00

u.n0 0100
0.00 0.00

0.00 0000
000n 0.00

00u0 0.00

0000 0	 uo
0.00 0.00

0.00 0.00

0 0 00 0100

0 1 00 n.00
0.00 0.00

0.00 0100

0.00 0.UO
0100 0.00

0.00 0.00
0.00 0.00

0.00 0.00
0 .00 _0.00

114.01;18
11?11E79

117.1372
110.7720

1 0c; 1 427
1 O 3. F+ 45 -)

1'10.?144
9N.H492

45.31.49
43.4636

77.4635

77. (-268
77.298'1

77.4636

7A.1717

76,.3347	 -
76.0014'

7F.1717

74.5x195

74.6695

56.690%
54.6352

51.3649
44.9397

dq

ESIbN NO. 64??_5C-.	 JNL	 CO P HEL ATOP 9	 NAtJ()'E	 CU u vr.TUPF Co w HECTOR -̀,rIFT	 ANU	 AUXILIAPY LE,i'4	 103177- 0
oaape00000couaneaoonnpooaanooa00000000anuoanoasenoaaunaaoes000aeappooeoee00000e•

2	 -2 1	 .3325uu=PM(1)	 0.000000=SIN UM(1) 100000un=HP(I) 0.000000=7AN,	 UP(J)
2	 - 2 1	 1.650000=PM(^)	 0.000000=SIN UM(?) .0?_5000=HP(2) 0.000000=TAN	 UP(P)

.632du .48610 .F5630 25.4NM=UtiTT	 OF LE?+F:TH
PA[)lUSrETC	 AXL.oSTNCF	 "-INDEX L- INOFX U-Ir%OcX	 ULASS	 COUEgNArE 1ST.CA	 ?ND.CA STATION

O.000u	 1.00000 1.0!OUu 10600ou 0000	 0000 1??.4519

1 RPH opp000aeo	 .0000	 1800000	 1.00000 1.00000 1.000U0	 6.000 0100	 01()0 13?.0519

2 SPH -10.4469 1."639 1.74969
3 SPH -13.4336 .0307 1.00000

4	 SPh 31.1330 1.365? 1.74969
5 SPH -24.5830 5.579.1 1100000

6 SPH -1499126 1*3477 1.50671
7 SPH 1`_.8i4b :3163UO^ 1.n0000

A SPH 24.5464 1.3652 1.74969
9 SPH -34.5304 3.0303 I.00uou

0 SPH 13.1420 1."553 1.14969
1	 SFF+ 10.5330 16.0000 1.00000

2 RTN -105d7 -.1651 1900000

3 SPH -506592 93305 1.79L83
4 CYL -6.6562 -.1653 1.00000

5 PTN .0567 1.7.419 1100000

6 RlN .0547 -.1630 1000000

7 CYL -7.39iH .32E+0 1.79893
8 -7.7230 -.1630 1000000

9 kTN -.0587 1.2522 1.00000

0 CYL 5.6?53 .2500 1.79693
1	 SPH 3U.3365 17.9790 1.00000

2	 SP14 -10.5330 1.8553 1.74969
3 SPH -13.1420 3.5303 1.00000

4 SPH ?495304 1.3052 1.74969
5 SPH -24.5464 3.6303 1.00000

r



-1').WD4-+ 1.J41 SUb.h1C IKN7 0,00 U.UU 4	 1)V4
7 SNr- -	 14991 ?h 5657QJ 1000000 1.u' l.0UuU0 00000 0000 0.00*40W 44.9617

8 SPH 1405930 1.365? 1.74969 1.77469 1.74729 755.276 SF4 0.00 0.00
9 SPh -31.1330 .0307 1.00000 1.000Ou 1.00000 u0Uu0 0.u0 01100 3N.0172

0 SPH 13.4336 1.8839 1.74969 1 0 ',1469 1.74729 755.276 SF4 0.00 0.00 37.11h6S

i S:'H 10.446'4 13.8798 1.00000 1.000U0 1.00000 0.000 0.00 0.00 3(- .1026

2 CYL 3.6547 .59300 106326 11 1.64909 1.63108 636.353 F6 ().on 0000 ?202??A
3 CYL -6.4870 .2149 1.0n000 1.0000u 1.00000 0.000 0.00 0000 21.5729

4 :YL -5.2743 .3500 1.79+193 1.82776 1.79609 605.254 SF6 0.00 000() ?1.3579
5 CYL INFINITL 9.5469 1900000 1.00000 1.00000 01000 u.0(1 0000 21.0079

6 CYL INFINITE .3500 1.79A 43 l.hZ7T6 1. 79609 bu5.?54 SF6 0.00 0000 11.461n
7 CYL ?92357 .6000 1.63269 1.64409 1.63108 636053 Fb (,.0n o.uo 11.1110
8 CYL -2.1304 .2026 1.00000 1000000 1000000 00000 O.Un o.On 1ri.511n

co CYL 295833 .6000 1.63269 1964909 1.63108 636.353 Fb 0.00 0.o0 1n.30P.4 ^.
0 CYL -3.2796 .3500 1.798"3 1.82776 1.79609 8u502S4 SF6 0.00 0.00 9.70P4
1 C.YL INFINITE 2.32!4 1000U00 10UUu()U 1000000 0.000 0000 000n 9. 3584

2 CYL -1.7894 .3500 1.79883 1.82776 1.79609 805.254 SF6 0000 O.Un 7.0300
3 CYL -5.6466 .02UO 1.000UO 1.00000 1 1 00000 00000 O.OU 0000 60(,600	 a

CYL INFINITE .3500 1.79883 1.42776 1.79609 805.254 SF6 0.no 0.00 6.6600
CYL 2.4613 .0200 1000000 I.UUCUI) 1000000 O.uuo 0.00 0000 6.3100

^r
CYL .9311 .3500 1.798A3 1.82776 1.79609 805.254 SF6 0.00 0000 6.2900	 -
rvL 1.2905 3..!600 1.00000 1,00000 1.00000 0.000 0.00 n.00 509.00

uTN AL0161 010000 1.00uoo 1.00000 1100000 U.000 01100 0000 20SAu4

CYL INFINITE .4000 1.79d83 1982776 1.79609 P,U59254 SF6 0.00 0100 ?95800
CYL - 1.2000 O.000O 1000000 1.00uuo 1.00000 00000 0.00 0000 ?11800

.v
RTh V061 05000 1.00000 1.00uou 1900000 O.uoo 0000 0000 291000

CYL 1.2000 .4000 1.79883 10b2776 1.79609 805.254 SF6 0000 0.00 1.6800
CYL ''^	 INFINITE

^v
1.24ou 1100000 1.u0000 1.00000 04000 0.00 0000 1.2900

SPH INFINITE -.0305 1000000 1000000 1.00000 00000 0.00 0000 -110000

TAbLE OF CONSTANTS
1	 40069600E +05 3.906200E -01 -4.557300 E + 03 1010Eo00E+02 00000000E+00



ENTR,PUP.DIST
999999.Q99996
ENTR.PUP.SIZE

999999.999996
SEMIANG.FIELO

0.000000
APT.STOP DIST

1.24H4d9

FRSr.PPAL.PNT
949999.449946
OHJT.SPCE.FNO

41.609055
FRNT.VTA.DIST

131.981909
FROM SPFCE.NO

19.000000

r4 ME N I W UNAL PLANE

E0V.FCL.LI+CTH
999999.94v496
INF*EUUIV.FNO
-20.445409

BARREL LENGTH
130.7717b1

TRACK LENGTH
159.65193.0

V 1145 1 Okl)FH PAHAMh I tt

UH.JECT CSTNCF
-?7,67u02k

CBJECT HE1bHT
1.000000

MAGNIFICATION
-.96bU63

APT.STOP SIZE
u.noouoo

SCND.PPAL.PNf EXT.PUP.DSTNC IMAGF DI-TNCE
37?040,?05900 1h?R09.7199 4 7 1.210148
IP(,E.5NCE.FNO EXT. PUPL.S IZE IMAGE	 HEIGHT

-4U. 19b955 4547.b1982O -.96 +0(+3
BAC K	VTX.DIST SEMIANG.FIFLD DEMAGNIFICATN

-15A.4417n3 .u00303 -1.035130
FLD.STOP	 SIZE FLD.STOP DIST FROM.S`.CE.NO

1.932125 1.?10148 53.000000

FIRST ORDER PARAMETERS ON EQUATORIAL PLANE

C H oFCT DS•INCF
175.4672311

OBJECT HEIGHT
.025000

MAGNIFICATION
-.222106

APT.STOP SIZE
o*ouoouo

FNTRoPUP.DIST
999999.949496
ENTH.PUP.SIZE

999999.999996
SEMIANG.FIELO

O.00ou"
APT.STOP GIST

6.479563

FRST.NNAL.PNT
194.391415

OBJT.SPCE,FNO
-53.171990

FRNT.VTX.DIST
132.082232

FROM SRFCE.NO
35.000000

EUV.FCL.LNbTH
4. 1 bA?55

INF.EUUIV.FNU
9.6b3495

BARREL LENGTH
130.771761

TRACK LEIIGTH
-43.385006

SCND.PPAL.PNT
-3.7++1136

IMGE.SPCEoFNO
llo009819

BACK VTX.DIST
44 .695477

FLD.STOP SIZE
U.000OU0

EXT.FUP.I)STNC
.3 8 511 9

EXT.PUPL.SIZE
.078354

SEMIANG.FIELD
-.343805

FLD.STOP DIST
2.104813

IMAGE 015TNCE
l.jli)471

IMAGE HE!6HT
-.005553

DEMAGNIFICATN
-4.502346

FROM.SRFCE.NO
47.000000

t

rr C^

ru
	 r

0-



+6, !	 - '

Field point #0, r o -rc= 0

Free aperture

I

G



r

DESIGN N0 . 6432SG, JPL CORRELATOR # RANGE 0004VATURE COPRECTOP • SHIFT AND AUXILIARY LENSES	 103177—	 0
IELD POINT NC• 0 00800000=H(Y) 0.000000=M(Z) 09000000=6(Y) 1.000000=E(Y)	 1.000000=E(Z)

—•022514="PR(Y) 0.000000=MPR(L) •412444=NA(Y) —0044719=NA(Z)
.632b=REFEFE fvCE FOCUS WAVELENGTH .6328=RAY T R ACING UAVELENGTH

400 RAYS THROUGH ENTRANCE PUPIL 400 RAYS THROUGH EXIT PUPIL 0 VIGNETTEQ RAYS
O • • •	 •	 •	 • •	 a	 !	 O 4 O	 q e	 •	 e	 e	 +	 •

a a 4 a	 O	 L	 . 4	 ,	 O	 O . +	 , +	 + 	 •	 .	 •

O	 a	 •

, O G h	 i	 a	 , L	 •	 ,	 a , .	 , O	 ,	 O	 ,	 •

•	 4

I

f^

^ 1
d a a	 4	 e c s	 a o	 t	 •

+

O 4	 O	 O	 O	 e

r S	 4	 O	 e	 O	 e

~ fi

O + h .	 .	 •	 • e	 a	 O	 c , 4	 , G	 •	 O	 .	 e

• • h L	 h	 O +	 G	 G .	 G ,	 •	 4

• i 4 !	 e	 • ^	 a	 . •	 e u	 h	 e	 ,



k

aAVF ARENHATION 0- AVELENGT H UNITS)

-.Ou	 -.12	 -.18	 -.14	 -.17	 -.14	 -.10	 -.U5	 -.03	 -.01	
-.Ul	 -.03	 -.05	 -.10	 -.1 4	-.17	 -.19	 --18	 -.12	 -.110

-.02 -.13 -.18	 -.19 -.17	 -.13 -.09	 -.05	 -•02 -.UU
	 -.UO	 -.02	 -.05 -.U9	 -.13	 -.17	 -.19	 -.18	 -.13	 --02

-.03	 -.14	 -.19	 -.19	 -.17	 -.13	 -.09	 -.04	 -.01	
.U0	 .OU	 -.01	 -.04	 -.09	 -.13	 -.17	 -.19	 -.19	 -.14

	 -.03
1

-.03	 -.14	 -.19	 -.20	 -.17 -.13 -.06	 -.04	 -.01	
001	 0 01	 -.01	 -.U4	 -.UH	 -.1 3	-.17 -.20	 -•1 9	-.1 4	-.03

-.U4	 -915 -.20	 -.?.0	 -.ld -913	 -.09	 -.04	 -.01	 901
	 ,01	 -.01	 - 9 04	 -.09	 -.13 -.18 -.20	 -.20 -.15 -.04	 Y'

-.U5	 -.16	 -.20	 -.20	 -.18	 -.14	 -.09	 -.04	 - 9 01	 .01	 .U1	 -.01	 -.04	 -.09	 -.14	 -.18	 -•20	 -.20
	 -.lh	 - 0()S -

 
--

-.06	 -.17	 -.21	 -.21	 -.18 -.1 4 	- * 09 -.05 -.01	 .UU	 .UU	 -001	 -005 -.09	 -. 1 4	 -.18 -.21	 -.21	 -.17	 -.06

-.06	 -.17	 -.21	 -.21	 -.18 -.1 4	-.09	 -.05 -.02	 .UU	 .UO	 -.02 -005 -.09 -.1
4	 -.18 -.21	 -.21	 -.17	 -.06

-.07	 -.17	 -.21	 -.21	 -.19 -014	 -.09 -.U5 -.02	
-.UO	 -.OU	 -.02	 -.0S -.0S	 -. 1 4 -.19 -•?1	 -.21	 -.17 -.07

-.06	 -.17	 -.21	 -.22	 -.19 -.14	 -.lU	 -.05 -.02	 -.00	 -•UO -.02
	 -.05 -.10	 -.14	 -.19	 -.2.2	 -.2l	 -.17	 -.06

-.Ub -.16	 -.21	 -.21	 -019	 -.14	 -.U9	 -.05	 -.02	 -.Uio	 -.'OU	 -.02 -005 -.09	 -.14	 -.19 -.21	 -021	 -016 -.06

-.05	 -.16	 -.21	 -.21	 - 9 18	 -.14 -.09	 -.05	 -.02 -.u0	 -.00 -.02	 -.05 -.U9	 -.14	 -.18	
-.21	 -.21	 -.16 -.05

-.03	 -.15 -.19 -.20 -.17	 -.13	 -.09 -.04 -.01	 .OU	 .00	 -.O1	 -.04	 -.U9	 -.13 -.17	 -.20	 -.19 -.15 -.03

O p -.02	 -.12	 -.18	 -.18 -.16 -.12	 -008	 -.04	 -900	 001	
0 01	 -.GO	 -.04	 -.08	 -.12 -.16	 -.18	 -.1 8 	 -.12 -.02

.01	 -.10	 -.15	 -.16	 -.14	 -.11	 -.06 -.02	 .U1	 .02	 .02	 .U1	 -.02	 -.Uh	 -.11	 -.14	 -016	 -.15	 -.10	 .01

4 Cam'	 .05	 -.07	 -.13 -.14	 -.12	 -.09	 -.05	 -.01	 .02	 .04	 .04	 .02 -.01	 -.US	 -.09
	 -.li	 -.14	 -.13	 -.07	 •OS`

f;	 . U9	 -904	 -.10	 -.11	 -.10	 -.06	 -.02	 .01	 0 04	 .06	 .06	 .04	 .U1	 -.02	 -.06 -.10	 -.11	 -.10
	 - 9 04	 .09	 T

.13	 .01	 -.06 -.UH -.06	 -.03	 .OU	 .U4	 .07	 .08	 .U8	 .07	 9 04	 .OU	 -.03 -.06 -.OA	 -.06	 .O1	 o13

• v.

.19	 .06	 -.01	 -.03	 -. 0 2	 .00	 .04	 .07	 010	 .11	 .11	 •lU	 .U7	 .04	 .00	 -.02	 -.03	 -.O1	 .06	 .19

.25	 .11	 .04	 .01	 .02	 0 04	 008	 .11	 .14
	 .15	 .15	 .14	 .11	 .08	 .04	 .02	 .01	 .04	 .11	 025	 __

L	 T77 L=77



SQUARED-COSINE wEIGHTEO APERTURE

FILTER WEIGHTS (APPLITUDE RATIO)

.21 922 .25 .28 .31 .35 .39 .42 .44 9 46 .46 044 .42 .39 .35 .31 .28 .25 .22 .21

.22 .23 .26 .29 .33 .37 .41 .45 0 47 9 48 .418 .47 045 .41 .37 .33 .29 .26 .P3 .22

925 .26 .29 .32 .37 .41 .46 .49 .52 .53 .53 .52 .49 .45 .41 •37 .32 .29 .26 .25

.28 .29 .32 .36 .41 .46 .51 .56 .59 .60 .60 •59 956 .51 .46 •41 .36 .32 .29 .2A

.31 933 937 .41 •47 .53 .59 .63 .66 .6H .68 .bb .63 •5H .53 .47 . 4 1 .37 933 .31

.35 .37 .41 .46 •53 .59 966 .71 .75 .77 977 .75 971 966 .59 .53 .46 .41 .37 .36;

.39 .41 .46 .51 .58 .66 .72 .78 .63 * dS .85 983 .78 .72 966 958 .51 .46 .41 .3a

. 4 2 .45 .49 .56 * 63 .71 .7A .h5 •89 .92 .92 .69 9 85 .78 .71 .63 .56 .49 .45 .47

.44 .47 .52 959 .66 .75 .93 .89 .94 .07 .97 .94 .89 .63 975 .66 .SSP .52 .47 .44

.46 .49 953 .60 .68 .77 .85 .92 .97 .99 .99 997 .92 .95 .77 .68 .60 .53 .4A .46

.46 .4P. .53 960 . 158 977 .85 .92 .47 .99 .99 .97 .92 .85 .77 .tb .60 .53 . 4K .46

.44 .47 .52 .59 .66 .75 .83 .A9 .94 .97 .97 .94 .89 .63 .75 966 .59 .52 .47 .44

.42 .45 .49 .56 .63 .71 .78 985 .39 .92 .92 .69 * 85 976 .71 .63 .56 .49 .45 .42

.39 .41 .46 .51 .58 .66 .72 .7P . ;?3 .b5 .85 .63 .78 .72 .66 .58 .51 .46 .41 .39

.35 .37 .41 .45 953 .59 .66 .71 .75 .77 .77 .75 .71 .66 .59 •53 .46 0 4 1 .37 .35

.31 .33 .37 .41 .47 .53 .58 963 966 .68 .68 .66 963 .5H .53 .47 .41 .37 933 .31

.28 .29 .32 .36 .41 .45 .51 .56 .59 .60 .60 .59 .56 .51 .46 .41 936 932 .29 .7E

.25 .26 .29 .32 •37 .41 ."< .474 .52 .53 .53 .52 .49 .46 .41 937 .32 .29 .26 .25

.22 .23 .26 .29 •33 .37 .41 .45 .47 .48 .46 .47 .45 .41 .37 933 929 926 .23 .22
-A-

-	 .21 922 .25 .28 .31 935 .39 .42 .44 .46 .4< ,44 042 .39 .35 .31 928 925 .22 .21
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IRHAOIANCE ON THE FOCAL P LA NES 1000=WEAK INTENSITY ON THE ABEHPATION-FREE IMAGE

MONIZONTAL SCALE 1 -INCH= -2.948-MICRONS

VERTICAL SCALE 1-INCH = 10.593-MICRONS

FREE APERTURE

Allow
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0
IRRADIANCE ON THE FOCAL PLANE• 10000-PEAK INTENSITY ON THE ABERRATION-FREE IMAGE

HORIZONTAL SCALE 1-INCH m -2.948-MICRONS

VERTICAL SCALE 1-INCH= 10.593-MICRONS

FREE APERTURE
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IRHACIANCE ON THE FOCAL P LANE9100000= P EAK INTENSITY ON THE ABERRAIION-FREE IMAGE

hORIZONTAL SCALE 1-INCH= -2.948-MICRONS

VERTICAL SCALE 1 -INCH= 10.593-MICRONS

FREE APERTURE
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IRRADIANCE ON THE FCCAL PLANET
	 O=PEAK INTENSITY ON THE ABERRATION-FREE IMAGE

+	 HORIZONTAL SCALE 1-INCH= -2.948-MICRONS 	
M

VERTICAL SCALE 1-INCH m 10.593-MICRONS

FREE APERTURE
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DESIGN NC.5432569 J P L CORNELATOR, RANGE CURVATURE CORRECTOR, SHIFT AND AUXILIARY LENSES 	 103177— n

IELO POINT NO. 1	 1.000000=H(Y)	 0.0000U0=H(Z)	 O.n000UO=G(Y) 1.000000=E(Y)	 1.014919=E(Z)

	

— .998130=hPR(Y)	 0.000000=HPR(Z)	 .012446=NA(Y) —.045072=NA(7)
.6328= ►DEFERENCE FOCUS WAVELENGTH	 .6328=RAY TRACING WAVELENGTH

400 PAYS THROUGH ENTRANCE PUPIL 	 400 RAYS THROUGH EXIT PUPIL	 0 VIGNETTEO RAYS
a	 p	 s	 r	 e	 p	 o	 •	 n	 o	 ♦ 	 s	 •	 e	 e	 e	 a	 o	 e	 a

♦ 	 q	 q	 q	 •	 o	 a	 {	 O	 O	 M	 •	 •	 o	 •	 O	 •	 a	 c	 a

•	 {	 {	 p	 •	 e	 O	 •	 •	 •	 •	 O	 •	 O	 e	 O	 •	 •	 O	 O

♦ 	 ♦ 	 •	 tl	 •	 •	 O	 •	 n	 e	 •	 i	 O	 •	 p	 O	 e	 ♦ 	 •	 •	 W'

•	 e	 D	 A	 •	 e	 •	 •	 o	 •	 •	 •	 •	 e	 •	 e	 •	 o	 •

O	 e	 O	 O	 o	 #	 O	 e	 o	 o	 a	 o	 tl	 O	 ^	 O	 o	 o	 e	 O

7	 O	 O	 •	 .	 •	 •	 O	 •	 O	 d	 •	 p	 o	 e	 O	 O	 4	 O	 .^

•	 o	 O	 p	 D	 d	 O	 O	 O	 p	 O	 O	 ♦ 	 .	 0	 •	 O	 a	 N	 o

♦ 	 O	 ^	 C	 a	 O	 A	 e	 A	 O	 O	 O	 d	 O	 O	 P	 O	 •	 e	 O	 ^

♦ 	 O	 46	 O	 4	 o	 O	 q	 O	 p	 p	 O	 O	 q	 D	 O	 a	 O	 o	 A

{	 O	 {	 O	 fi	 O	 p	 O	 .'^	 O	 P	 O	 O	 {	 «	 O	 O	 O	 o	 O

{	 9	 L	 O	 a	 •	 O	 O	 •	 •	 •	 O	 O	 i	 O	 •	 O	 #	 O	 O

•	 O	 •	 O	 O	 o	 O	 #	 p	 O	 •	 O	 •	 O	 p	 T^	 O	 6	 tl	 O	 ( FE

{	 e	 tl	 O	 O	 C	 O	 o	 n	 O	 O	 O	 P	 .	 O	 '^ ^J	 •	 O	 •	 O
2 G

r	 a	 O	 tl	 #	 a	 •	 tl	 O	 O	 O	 •	 6	 O	 • ^^	 •	 #	 o	 O	 -

O	 O	 O	 i	 O	 O	 O	 O	 d	 •	 O	 •	 •	 O	 O	 •	 tl	 O
H r^l

o	 #	 o	 •	 n	 o	 o	 •	 e	 o	 o	 •	 o	 •	 n	 o	 tl

#	 ^	 o	 e	 e	 e	 a	 ♦ 	 e	 •	 o	 #	 e	 •	 s	 •	 •	 0	 0	 0

.	 ^	 O	 O	 •	 !	 e	 •	 o	 e	 e	 •	 •	 o	 a	 e	 o	 e	 •	 0	 0



r'

NAVE ABERRATION ( W AVL-ENcTH UNITS)

-.17 -.30 -.37 -.39 -.3d -.35 -.31 -.28 -.25 -.24 -.24 -.2` -928 -031 -035 -138 -039 -037 -.30 -117
-.13 -.26 -.32 -.34 -.33 -.30 -.26 -.?2 -.20 -.18 -.18 -.2 f) -.22 -.26 -.30 -.33 -.34 -.32 -.26 -.13
-.10 -.22 -.29 -.30 -.29 -.26 -.22 -.18 -.15 -.14 -.14 -.15 -.18 -.12 -.2f. -929 -.30 - 029 -.22 - 010
-.08 -.19 -.25 -.27 -.25 -022 -.18 -.14 -.11 -910 --10 -.11 -014 -.18 -.?2 -.25 -.27 -.25 -.19 -009
-.05 -.17 -.23 -.24 -.23 -.19 -.15 -.11 -.08 -.07 -.07 -.Od -:11 -915 --19 -.23 -024 - 0 231 --17 -.05
-.03 -.15 -.21 -.22 -.20 -.17 -.13 -.09 -.06 -.04 -.U4 -.06 -.09 -.13 -.17 -.20 -022 -221 -.15 -.03
-.01 -.13 -.19 -.20 -.19 -.15 -.11 -.07 -.04 -.U3 -003 -.04 -.07 -.11 -.15 -.19 -020 -.19 -.13 -.01
-.0U -.12 -.18 -.19 -.17 -.14 -.10 -.06 -.03 -.01 -.U1 -.03 -.O6 -.10 -.14 -.17 -919 -.14 -.12 -.00
.01 -.11 -.17 -.1H -.16 -,13 -009 -.U5 -.02 -901 -.U1 -.02 -9U5 -.09 -.13 -.16 -.18 -.17 -.11 001
002 -.10 -.16 -.18 -.16 -.13 -009 -.05 -.02 -.OU -.00 -002 -.U5 -009 -.13 -.16 -.18 -.16 -.10 .02

• 0 3 -.09 -.15 -.17 -.16 -.12 -.08 -91105 -.02 -.00 -.00 -.02 -005 -.08 -.12 -016 -.17 -.15 -.09 .03	 ►
.04 -.09 -015 -.17 -.16 -.12 -.09 -.05 -.U2 -.U1 -001 -.02 -.05 -.U9 -.12 -.16 -.17 -.15 -.09 .04
.05 -.08 -.15 -.17 -.16 -.13 -009 -.05 -.03 -001 -.Ul -.G3 -.OS -.09 -.13 -.16 -.17 -.15 -008 .05
.06 -.07 -.15 -.17 -.16 -.13 -.lO -.06 -.03 -.U2 -.02 -.03 -.66 -.10 -.13 -.16 -.17 -.15 -.07 .06
.07 -.07 -.14 -.17 -.16 -.14 -.10 -.07 -.04 -903 -.03 -.04 -.07 -.10 -.14 -.16 -.17 -.14 -007 .07

b7C
O

.08 -.06 -.14 -.17 -.16 -.14 -.11 -.08 -.05 -.04 -.04 -.05 -.U8 -.11 -.14 -.16 -.17 -.14 -006 .08

b• ^

Y
009 -.05 -.14 -.17 -017 -.14 -011 -.08 -.06 -.05 -.U5 -.66 -.U8 -.11 -.14 -.17 -.17 -014 -005 .09

7 .11 -.04 -.13 -.17 -.17 -.15 -.12 -.U9 -007 -.05 -.U5 -.07 -.09 -.12 -.15 -.17 -.17 -913 -.04 011
►̂ .13 -.02 -.12 -.16 -.17 -.15 -.12 -.10 -0()8 -005 -.U6 -.08 -.1U -.12 -015 -.17 -•lh -.12 -002 013

.16 -.01 -.10 -.15 -916 -.15 -.13 -.10 -.08 -.07 -.07 -.0 8 -.10 -.13 -.15 -.16 -.15 -.10 -.01 .16

.,air-	 __. -m-1  -- --
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SQUA RED-COSI NE WEIGHTED A PERTURE

FILTER wEIGHTS ( AMPLITUDE RATIO)
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0 94 .97 .97	 .94 .851 .83 .75 .66 .59 

052 .47 .44

'' ^^'-,
.42 .45 .49 .56 .63 .71 .78 .85 .89 .92 .92 .89 .85 .78 .71 .63 OS6 .44 .45 .42
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IRFACIANCE ON THE FOCAL PLANE, 1000=FR EAK INTENSITY ON THE ABERRATION-FREE IMAGE

HORIZONTAL SCALE 1-INCH= -2.924-MICRONS

VERTICAL SCALE 1-INCH= 10.591- ►4ICHONS

FREE APERTURE
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IRRADIANCE ON THE FOCAL PLANE+ 10000= P EAK INTENSITY ON THE ABERRATION-FREE IMAGE

HORIZONTAL SCALE 1-INCH= -2.924-MICRONS

E
	 VERTICAL SCALE 1-INCH= 109591-MICRONS

FREE APERTURE
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VERTICAL SCALE 1-INCH = 10.591-MICRONS

FREE APERTURE
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HORIZONTAL SCALE 1-INCH= -29924-MICRONS

VERTICAL SCALE 1-INCH= 10.591-MICRCNS
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Field point #2, ro-rG=-1.0

Free aperture
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DESIGN N0.64 1 25G9 JPL CCRAELATOPt PANGE CURVATURE COkRECTOkr SHIFT	 AN 0 AUXIL APY	 NI	 LENSES 103177 — 0
FIELD FLINT NO. 2 —10000000 = H(Y) 0.00Ou00 =H(Z) 0.000000 = G(Y) 1.on0000 = El y ) 99PS081 =E(Z)

9943092=HPH(Y) 0.000000=HPR(Z) .012446=NA(Y) —•044782=NA(Z)

.6328=REFERENCE FOCUS WAVELENGTH 96328=RAY TPACING WAVELENGTH
400 RAYS THROUGH ENTRANCE PUPIL 400 RAYS THROUGH EXIT PUPIL 0 VIGNETTED RAYS
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WAVL ARERHATION (WAVELEN O O UNITS)

.19 .02 -.Ud -.13 -.15 -.1 4 -.11 -.lo -.)H --U7 --U7 -.Ub --lU -.12 -.1 4 -.15 -.13 -.OH .0? 119

.20 .02 -.07 -.1? - 9 13 -.12 --10 -.08 -.06 -.05 -.05 -.06 -.Ub -.10 -.12 -.13 -.12 -.07 002 .2.0

.19 -02 -.07 --12 -.13 -.11 -.09 -.07 -.05 -.03 -.U3 -.05 -.07 -.09 --11 -.13 -.12 --07 .02 019

.19 -U3 -907 -.11 -.12 -.11 -.08 -.06 -.04 -.02 -002 -.04 -.U6 -.Ub -.11 --12 -011 -.07 .03 .1Q

.18 002 -.07 -.11 -.11 -.10 -.07 --05 -.03 -.U2 --02 -.03 -.05 -.07 -•10 -.11 --11 -.07 002 .18

old •02. -.07 -.11 -.11 -•10 -.07 -.U4 -.02 --U1 -.U1 -.02 -.U4 -.07 -.1 0 -.11 -.11 -.07 002 -1H

.17 .02 -.U7 -.11 --11 -.09 -.07 -.04 -.02 --01 -0 01 -.02 -.04 -.07 --09  11 --11 -.07 •02 •17

.17 .02 -.U7 -.11 -.11 -.09 -.07 -.04 -.02 -.01 --U1 -.02 -.04 --07 -.09 -.11 -.11 -.07 •02 .17

.17 -02 -.07 -.10 -e ll -.09 --06 -.04 -.01 --00 -.00 -.01 --U4 -.06 -.09 --ll -.10 --07 .02 .17

.IS 0 02 -.07 -.10 -.11 --09 --06 -.04 -.U1 -.OU -.UU -.01 -.04 -.U6 --09 -.11 --10 -.07 .02 118

.16 .03 -.06 -.10 --11 -.09 -.06 -.03 --U1 -.00 -.UO -.01 --03 -.06 -.09 -.11 -.10 -.06 .03 .18

.lE .02 -.06 -.10 -.10 -.09 -.06 -.03 -.01 .00 .UU -.01 -.03 -.06 -.09 --10 -.10 -.06 .02 .18

.1S .04 -.05 --09 -.10 --08 -906 -.03 - - UI .UO .00 -.01 - 9 03 -.06 -.06 -.10 --09 --05 .04 .1Q

.21 .05 -.04 -.08 -.09 -907 -.05 -.02 --01 001 .01 -.01 -.U2 -905 -.07 -.09 -.08 -.04 .05 .21

.23 .07 -.02 --06 -.G8 -.06 -.04 -.02 .00 1 01 .01 .00 -00?_ -.0 4 -.06 -.08 -906 -.02 .07 .23

.26 .09 -.OU -.05 -9 0 6 -.05 -.03 -.UO .01 .03 .03 0 01 - 9 00 -.U3 -.05 -.06 -.05 -.00 -O9 .26

.28 012 002 -.03 -.04 --03 -.02 -U1 9 03 .04 .U4 .03 .01 -.U2 -.03 -.04 --03 902 .12 .2A

.32 .15 -05 -.00 -.02 -.01 -00 .03 .04 .05 -U5 .04 .03 .UO --U1 --02 -900 .05 .15 .32

.37 -19 009 .03 .01 .02 -03 .05 •07 •08 .08 •07 -05 .03 .U2 0 01 .03 .09 •19 •37

.43 .24 .13 .07 .05 905 -06 -08 -09 -10 .10 .09 -08 .06 .05 .05 .07 .13 .24 .43

^4



.21	 .22

.72	 .23

.25	 .26

.28	 .79

•31	 .33

.35	 .37

.39	 .41

.42	 .45

.44 .47

.46	 .48

.46	 .48

.44	 .47

.42	 .4'5

.39	 .41

	

.35	 .37
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.36	 .41
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.46 .53

	

•51	 .58

.56 .63

	

.59	 .66

	

.60	 .68

	

.60	 .68

.59 .66

	

.56	 .63

	

.51	 .58

	

.46	 .53

	

.41	 •47

.36 .41

.32 .37

	

.29	 •33

	

.28	 .31

.35

.37

.41

•46

•53

.59

.66

.71

•75

.77

.77

•75

.71

.66

.59

.53

.46

.41

.37

.35

•25

.26

.29

.32

.37

.41

.46

.49

.52

.53

.53

.52

.49

•46

.41

.37

.32

.29

.2b

.25

doom

SOUA W ED-COSI N E WEIGHTED APERTURE

FILTER WEIGHTS (AMPLITUDE PATIO)

.39	 .42	 .44	 .46	 .46	 .44	 .42	 .39	 .3`
	 .31	 .2P	 .25	 .22	 .2.1

041	 .45	 .47	 •48	 .4b	 .47	 .45	 .41	 .37	 .33	 .29	 .26	 923	 .22

.46	 .49	 .52	 .53 .53 .52	 .49	 .46	 .41	 .37 .32 .29 .26	 .25

.51	 .56	 .59	 .60	 .60	 .59	 .56	 .51	 .46	 .41
	 .36 .32 .29 .2a

•5b .63	 .66 .6b .68 .66 963 .58 .53 .47
	 .41	 .37 .33 .31

•66	 .71	 .75	 .77	 .77	 .75	 .71	 .66	 .59	 .1)3
	 .46	 .41	 .37	 .35

.72 .78	 .83 .85 985	 .P3 .78 .72 .66 .5N .51
	 .46	 .41	 .39

.78	 .85 .89 •92 .92	 .P9 .85 .78	 .71	 .63 .56	 9 49 .45	 .42

.83 989 .94 .97 .97	 .94 .89 .A3 .75	 .66 .59 .52 .47 .44

.85 .92 .97 0 99 999 .97 .92 .85 .77 .68 .60 .53 .48 .46

.85 .92 .97 199 099 .97 .92 .85 .77 •6P .60 953 .48 .45

.83 .89 •94 .97 .97 .94 .89 .83 •75
	 .66 .59 .52 .47 .44

.78	 .85 .M9 .92 .92 90 9 985 •78 .71	 .63 .56 .49 .45 .42

.72	 .78	 .83 .85 .85 983 .78 .72 •66 .58 .51
	 .46	 .41	 .3Q

•66	 .71	 .75 .77	 .77	 .75 .71	 .66 .59 .53	 .46 .41	 .37	 .35

.58 .63 .66 168 .68 .66 .63 .58	 .53 .47 .41	 937	 .33 .31

.51	 .56 959	 .60	 .60	 .59 .56 .51	 .46 .41	 •36 .32 .29 .2P

.46 .49 .52 .53 .53 .52 .49 .46 .41
	 .37 .32 .29 .26 .25

.41	 .45	 .47	 .48	 .48	 .47	 .45 .41	 .37 .33 .29	 .26	 .23 .22

.39 •42	 .44	 .46	 .46 .44 .42	 .39	 .35	 .31	 .28 .25	 .22	 .21

i _j
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IRRADIANCE ON THE FOCAL PLANE* 1000=PEAK INTENSITY ON THE ABERRATION-FREE IMAGE

HORIZONTAL SCALE 1-INCH= -2.943-MICRONS

VERTICAL SCALE 1 -INCH= 10.591-MICRONS

FREE APERTURE
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IP P bCIANCE ON THE FOCAL PLANE • 10000=PEAK INTENSITY ON THE ABERRATION-FREE IMAGE

HORIZONTAL SCALE 1 — INCH= — 2 . 943 — MICRONS	 -

VERTICAL SCALE 1-INCH= 10.591-MICRONS

FPEE APERTURE
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IRRADIANCE ON THE FOCAL PLANE9100000=PEAK INTENSITY ON THE ABERRATION-FREE IMAGE

HORIZONTAL SCALE 1-INCH= -2.943-MICRONS

VERTICAL SCALE 1-INCH= 10.591-MICRONS

FREE APERTURE
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IRRADIANCE ON THE FOCAL PLANE•	 0=PEAK INTENSITY ON THE ABERRATION-FPEE IMAGE

HCRIZONTAL SCALE 1-INCH= -2.943 - MICRONS

VERTICAL SCALE 1 -INCH= 109591-MICRONS

FREE APERTUPE
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IRRADIANCE ON THE FOCAL PLANES 1000=PEAK INTENSITY ON THE ABERRA?ION -FREE IMAGE

HORIZONTAL SCALE I-INCH= -2.943-MICRONS

VERTICAL SCALE 1-INCH= 10.591-MICRONS

.207FILTER TRANS?OI T TANCE AT EDGE OF APERTURE
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DESIGN N0.64325IX9	 JNL CUNRELATOR9 kCC• SHIFT	 LENS•	 UUF:MY AZI M UTH TELESCOPE. 032377-347
aaanaaaaoaaaaaaaaauaannaaaaaaaaanauaaaaaaaaaaaunaaaanaaaaauaaaaaanaan a a no o na oaan -

2 -2	 l	 .332500=PM(1) U.0000DU=SIN UM(1) 10000000=HP(1) 09000000 =TAN	 UP(1)

2 -2	 1	 1.650000=PM(2) 09000000=SIN UIa([) 0.000000=HP(2) 0.000000 =TAN UP(2)
.b3?do 9 4A6 10 .E5630 2.5.4MM =UNIT OF	 LEA+GT ri

NADIUS ► ETC	 l ► XL.uSTVCE M-INDEX L-INDEX U-INDE X GLASS CODEvNAME 1ST.CA 2ND.CA SToTION
0.0000 1000000 1.00uu0 1.GOuoo 0000 6000 130.7153

1 RTN -.OU53 0.0ou0 1.00000 l.000UO 1.00000 o.uuu 0.00 o.ou 13097153

? TRN -5.49UO 0.01"Ou 10000UO 1.000uu 1000000 00000 0.00 0000 130.7153

3 RPM oaasnnaoa	 ,0000 090000 1100010 1.u000U 1.00uou -.05b XXXXXX 0000 0000
Z

1:0.7153

4 THN -).4900 1H.000U 1.1lOOUO I.000Uo 1.00000 00000 0.00 0000 130.7153

5 SPH - 10.4469 198M39 1.74vb9 1.77469 1.74/29 755.276 SF4 0000 0000 112.7153 i_'

6 SPh
C)

	
-13.4336 .0307 1.00000 1.00000 1100000 0.00u 0.00 0000 110.-4314

7 SFh 31.1330 1.3552 1. 74969 1.774E+9 1.74729 755.276 Si4 (0000 0000 11n.8007
A S ar .0
	

-24.5830 5.5793 1.0000U 1.0uUuo 1000000 o.uoo 0000 0100 109.43'.+5
f

9 SPH =..	 -1499126 1.3477 1.5Uhr1 19 1^14?3 1.50'392 50N06121 ZKN7 U000 0.00 103,,562_
10 SPh 15.8549 3.6306 1 1 00000 1.000OU 1 1 00000 U*Uoo 0100 0000 10205085

11 S ►= H 24.5464 1.3652 1.74965 1.77469 1.74729 755.276 SF4 0.00 0.00 4P.8779
12 SPH -34.5304 3.5.!03 1.000UO 1.00000 1.n0uoO o.uuo 0000 0.00 97.5127

13 SPr 13.1420 1.n553 1.74969 1.77469 197471.9 755.276 SF4 0000 0000 Q3.9h24-

14 SPH 10.5330 16.000U 1,00000 I.00000 1.o000U U6000 O.00 0000 9291271

15 kTN -.0587 -.1653 1.00000 1 0 00000 1100000 00000 0.00 0000 75.1271 i

16 SPH -6.6582 .3305 1.79683 1.82776 1.75609 8059254 SF6 0.00 0.00 71401923

17 CYL -5.6582 -.1653 ).n()11()0 1.0!1Uu0 1.00000 000uo 0000 o.UO 75.9E+19 -

16 RTN .0587 1.2419 1.0(1000 1.00000 1000(luo 00uou 0.00 o.on 76.1?71

!	 19 RTN 60587 -.1630 1.U00 ,)0 1.UOuou 1.00000 0.000 0.00 0.0o 74.14352

w	 20 CYL -7.3956 .3260 1.79b-43 1.8e776 1.7Qb09 805.254 SF6 0000 0.00 74.9982
21 SPH -7.7230 -.1630 1 1 00000 1 1 000Ou 1.00000 U.uov 0.00 0.00 74.6722

22 RTN -.0587 1926+22 1.0000U 10000uo 1100000 00000 0.00 0.00 74.14352

23 RTN -.0223 000000 1000000 l.0uuoo 1000000 00000 O.Oo 0000 7395630
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24 CVL 5.6253 .2500 1.79883 1.82776 1.79609 805.254 SF6 0.00 0.00 73.5830
25 SPh 36.3365 0.0000 1.00000 1.00000 1.00000 O.UOu 0.00 0.00 73.3330

26 WTh .0223 11.9790 1.00000 1.00000 1.00000 0.000 0.00 0.00 73.3330

27 SPM -16.S330 l.dS53 1.74469 1.77469 1.74729 755.276 SF4 0.00 O.no SS.3540
2A SPh -13.1420 3.53u3 1.000u0 1.000vu 1.06000 0.000 0.00 0.00 53.4987

29 SPh 34.5306 1.3652 1.76969 `.77.69 1.74729 7SS.276 SF4 0.00 0.00 49.9664
30 S 3 rl -i4.54b4 3.6303 1.00000 1.o000U 1.000JU 0.000 O.ou 0.00 48.6032

31 SPH -1S.@S44 1.3477 1.50071 1.!1423 1.50592 506.612 ZKN7 0.00 0.00 44.9729
32 SP1- 14.9126 S.S793 I.000O0 1.0vGUO 1.000UU 0.000 0.00 0.00 43.biS2

i	 33 SPh 24.5830 1.3652 1.76964 1.77664 1.74719 755.276 SF4 0	 00 0	 00 3.	 04S9
1 34	 SPh
1

-31.1330 .0307	 1.00000	 1.000UO 1.00000	 0.0uu	 0.00 0.00	 36.ebo1

35 SPH 13.4336 1.8639	 1.74969	 1.77464 1.76729	 755.276	 5F4	 0.00 0.00	 36.6500
36 $3M 1C. N 69 17.2604	 1.00000	 1.06000 1.Ouu00	 U.UoO	 0.00 0.00	 34.7661

j37	 C7L 6.7640 .6500	 1.75729	 1.77722 1.7SSbb	 .u2e	 XAXAXI	 0.00 0.00	 17.5057
132	 CTL -4.4429 O.00uo	 1.00000	 1.00u(10 1.u0J10	 0.000	 0.00 0.00	 16.6557

39 C7L -3.6353 0.0000	 1.6leb8	 1,6!477 1.41711	 .029	 AAAAXX	 0.00 0.00	 16.6557
40 C7L 28.9570 8.3670	 1.000uu	 1.111)000 1.00Ju0	 U.UuO	 0.00 0.00	 16.8557

41	 C7L 3.3555 .1750	 1. 7 4ia3	 1.1-2662 1.743vd	 .06u	 XXXXXX	 0.00 0.00	 F.4F86
4 2 C7L -2.1463 5.7336	 1.00000	 I.uuouo I.UUuou	 o.uuu	 0.00 0.00	 8.3136

43 PTN .0761 0.0000	 1.000U0	 1.00400 1.000JJ	 0.000	 0.00 0.00	 2.5600

44 CTL INFINITE .6000	 1.79083	 1.82776 1.79609	 805.254	 SF6	 0.00 0.00	 2.5@00
45 C7L -1.20u0 0.0000	 1.00JU0	 1.OW000 1.00000	 0.000	 0.00 0.00	 2.11-00

46 RTh -.0151 .5000	 I.Ou000	 1.000uo 1.60000	 0.000	 0.00 0.00	 2.1800

47 C7L 1.2000 .4u00	 1.79d g 3	 I.b277b 1.79bU9	 805.254	 SF6	 0.00 0.00	 1.6800
4h C7L INFINITE 1.2000	 1.00000	 1.1)uu00 1.600uo	 0.uu6	 0.00 0.00	 1.2800

44 53N INFINITE -.0226	 1.00000	 1.uuuuu 1.00000	 O.000	 0.00 0.00	 -.0000

TABLE Of CONSTANTS
3 4.Ot9e00E•05 3.9J6200E-o1	 -4.557300E+03	 l.lUt000E402	 6.563200E•03

FIRST ORDER 3ARAMETEWS UN AEk IOIONAL PLANE

OBJECT DSTNCE ENTR.PUP.0I57 FRST.PPAL.PNT	 EUV.FCL.LKGTn 5Ch0.PPAL.11 hT	 EXT.PUP.DSTNC IMAGE	 OISTNCF
-27.670042 95;;99.999496 999999.999996	 999499.994946 37i25U.3d2545	 162913.015351 1.254943

OBJECT ME1uhT E 6 14. 3UP.SIZE OHJT.SPCE.FNo	 INF.E':UIV.FKO I ► bE.SPCE.FKj	 EXT.PUPL.SIiE IMAGE	 HEIGHT
1.0000uu C4i:99.99.996 41.60905b	 -c0.6496uv -40.14695b	 4550.3@8522 -.966063	

i

MAGNIFICATION SE w IAh;.F{ELO FRNT.VTX.OIST	 dAdQEL LEhuTN PACK	 VTA.UIST	 SEMIANG.FIELO OEMAUNIFICATh	 j
-.96hue3 0.000UUU 1300690195	 1t9.4j2i52 -177.10274	 .GOu3u3 -1.035130

APT.STOP	 SIZE a r l.SToP	 DIST FROM SwFCt.NO	 TRACK	 LE 1.GTh FLr.5ToP SIZE	 FLD.STOP DIST FROM SMFCE.NO
0.0Ouvou 1.248440 22.000000	 158.3b0i17 1.432125	 1.254943 4b.000000

FIRST ORDER PAHAMETL^S UN EiuATORIAL PLANE

OBJECT OSTHCE E%TW.PUP.UIST F g ST.PFAL.PhT	 EOV.FCL.LhUTH SCnC.PPAL.PNT	 EXT.PuP.oSTNC IMAGE	 DISTVCE
175.46723d 9G=:99.949~46 O.OVUVOU	 0.00u0Uu O.UUuuuu	 99V999.449996 1.302600	 ( '

C6JtCT	 1-E1GhT E % TF.PuoJ .SiZE CBJT.SPCE.FNO	 INF.e.UIV.FNO I0, GE.S1-CL.FNC	 EXT.PUPL.S:,, IMAGE	 HEIGHT
0.0:,0GVu 99.V99.944v .46 -53.171490 ll.bd974b	 949999.494v46 0.0000o0	 i

MAONL'1CATILh SE • IAN;.FltLO FRNT.VTA;OIST	 BA- ,iEL	 LENuTH PAC K	vTx.01ST	 SEMIAKG.FIELD DEMAGNIFICAT%	 i
-.2190 6 9 O.UOuJUu 130.737oS?	 124.43--2bc 66.0319H6	 U.otoovo - 4 . 56h1;73

APT.STOP im AFI.STOP	 DIST FROM S^FCE.ho	 TRACK	 LENUTH FLD.STu3 S1ZE	 FLD.STO3 DIST FROM.SWFCE.NO
0.uouJ00 O.Uvoov0 O.Ou00u0	 -.4.724386 O.Uouuuu	 4.47bu31 42.000JO0

7
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DESIGN NC.643?5Ix, JPL COHRtLATUk•	 gCC9	 SHIFT LENS, DOM MY	 AZIMUTH TELESCGPF. 031377-^47
FIELD POINT k0. 0 u.uuoGuu=H(Y) o.00000u_H(Z) G.0uuuuo=G(Y) 1000(lu0n=E( y ) 1.000000 =E:(Z)

-.073927=hPk(Y) -.000U42=HPR(Z) 9012496=NA'Y) -.044519=NA(Z)
.bj j?h= RtFERthCE FOCUS WAVELE,4GTH .632d=kAY TRACING wAVcLENGTH

400 PAYS THRUUHH ENTRANCE PUPIL	 400 RAYS THROUGH EXIT PUPIL 0 VIGNETTEU RAYS
a o a • o	 p a a	 a	 a a o a b w	 p o s o w

a 4 p o •	 a a y	 O	 a u n ¢ ., a	 o o a o p

a o b o «	 p o tl	 a	 O u o u tl o	 0 o e 0 0

a o U b tl	 o u p	 o	 0 o a p o a	 o 0 o p o

p O O O ,^	 tl n n	 K	 b P O O (^ A	 O  O O O

C:

F

p O U O tl	 O u o	 b	 U U a O r O	 O O O o 0

b O O v O	 O 7 A	 ¢	 O J O O C o	 O O O O V

o n o p o	 a o tl	 p	 n b a o u e	 u o e o 0

a o a a b	 a o n	 u	 a n n u A O	 O tl b o 0

a o n ¢ o	 o b a	 n	 o c ^ o 0 0	 0 0 0 o n

b o o b a	 o a o	 A	 o o b ¢ 4t)	 a o n n tl

0 0 n b o	 n a o	 n	 O o tl u o	 0 tl e n o

4 O b b O	 O U G	 ti	 p ¢ p p p p	 O p a p tl

O b Q a O	 v O tl	 O	 U O O n O O	 O a O O b

o a p a o	 ^ ., u	 o	 o a a a o o	 a e A c ¢

a n u o a	 b n u	 a	 a o a o 0 o	 n n o n

O Q e O a	 O O O	 O	 O O b O a O	 O O p O O

O n b p a	 a o a	 ¢	 b U o b O a	 O O p O ^

O O a U e	 O ¢ O	 a	 b O O 493 a b	 O O O 8 A

a O a b p	 p a O	 U	 o ^. a O e O	 o 0 o O O

t6^

F

t

ra



RAVE	 AHERRATIO4	 (WAVELEN67H UNITS)

.13 -.07 -.19 -.2 4 -•2 4 -.21 -.17 -.lj -.I() -.U y -.1'^ -.lj -.17 -.23 - . ?4 -.j 4 -.37 -.37 -.31 -.17

.14 -.06 -.IH -.22 -.<< -.19 -.15 -.11 -.06 -.U7 -.UT -.10 -.14 -.cu -.16 - 931 -.34 -.33 -.27 -.13

.15 -.05 -.17 -.21 -.21 - • 1 H -.14 -.09 - 0 06 -.U5 -.U5 -.08 -01! -.17 -.23 -,Pb -93? -.31 -.24 -.11

.15 -.04 -.lh -.?.O -.2U -.17 -.11 -. 0 14 -.u5 -.U3 -.04 -.Ob -.10 -.16 -.21 -.Zt+ -030 -.? y -.?2 -.Ow

elf -004 -.15 -.19 -.19 -.16 -.11 -.07 -.04 -.U2 -.t%2 -007 -00 4 -.14 -.2U -.25 -.28 -.27 -.?1 -.U7

.lb -.U4 -.15 -.19 -.19 -015 -.11 -.ub - • U3 -.01 -.ul -.04 -.UN -.13 -.19 -.?4 -976 -.25 -.19 -605

016 -.04 -.15 -. l y -.lh -.15 -.lb -.O1~ -.U3 -.01 -.01 -.03 -.07 -.12 -.1 11 -.i3 -.25 -.?4 -.17 -.04

.lh -904 -.15 -.l y -91 4 -.15 -.10 - .t16 - .02 -.uU - .uU - .Uj -.u7 -.11. -.17 -9?2 -.24 -.t'4 -.1T -.03

.16 -004 -.15 -.:.9 - .lb -.15 -.10 -.00 -.u2 -.90 - .uU -.02 -.06 -.11 -.17 -022 -92 4 -.23 -016 -.02

.17 -.U 4 -.14 -.19 -.1H -.15 -.10 -.O h -.01 -000 -.UO -.U2 -.Oh -.11 -.16 -.21 -9?4 -.22 -.lh -901

.16 -.U3 -.14 -.18 -.1K -915 -.1( 1 -.U6 -002 -.OU -.OU -.02 -.06 -.11 -.lh -.21 -.24 -.22 -.16 -.01

.17 -.03 -914 -.1H -.lt3 -915 -.10 -. l 1h -. i)2 - . IC U - .UU - .U2 - .06 -.11 -.lh -021 -.23 -022 -.15 -.01

01A -.U2 -.13 -.17 -.17 -.14 -.1G -.U6 -902 -.UU -.OU -.02 -106 -•11 -.lh -.21 -.23 -.?2 -.15 -.00

.19 -.OU -.12 -.17 -.17 -.1 4 -.16 -.05 -9U2 -.OU -.UU -.Or -.U6 -.11 -.1F -.21 -.1 + -.22 -.15 .00

021 .00 -.11 -.lh -.1,5 -.13 -.09 -905 -.U1 .UO .uO -.u? -.U5 -.10 -.lb -.20 -.?3 -.22 -.14 000

.?3 .03 -.09 -.14 -015 - . 1 ? -.OP -.04 -.01 .U1 .U1 -.O1 -.U5 -.10 -.15 -.20 -.?2 -.21 -.14 01

.26 .OS -.07 -.12 -.13 -.11 -.1!7 -.03 • 00 0 02 .OZ - .01 -.U4 -.09 -.15 -.19 -.?2 -.20 -.13 .0?

029 .OP - .u4 -.lu -.11 -.U y -.U5 -.01 .u2 .03 .03 . U 1 - .Uj - .1)h -.14 - .lb -921 -.19 -.12 .02

.33 .12 -001 -.07 -oOb -.U6 -.03 01 .0"4 .u5 .U4 .02 -.U? -.u7 -.12 -.17 -.20 -.ld -.11 .03

.3H .16 .03 -.03 -.O5 -.03 -.UO .Uj .U6 .u7 .06 0 04 -.UO -.05 -.11 -.1b -.IA -.17 -.10 .05

err°"`	 , •	 v . ^	 ^. w



SQUARED -COSINE NEIGHTED APERTURE

FILTEREIGHTS (AMPLITUDE RATIO)

.21	 .?2	 .15	 .28	 931	 .35 ,39	 .4 tJ	.144	 .4b .46	 .44	 .42 .39	 .35	 931	 028	 .?5	 .22 021

.22 923	 .?"	 .29 .33 .37 .41	 .45	 .47	 .48 946 .47 .45	 .41	 .37 933 929	 .26 .23 02

.25	 .26	 .29 .32 .31 .41	 .46	 .49 .52 .53 .53 .52 .49 .46	 .41	 .3 7 	.32 .29 .26 .25

.28 .29 e32 .36 . 4 1	 940 .51	 .56 059 06 0 	 .b0 .59 .Sb 951	 .46 .41	 .36 .32 .29 .?K

.31	 .33	 .37	 .41	 .47	 .53	 .5H	 .63	 .hc.	 .6H	 .h8	 .66	 .6i	 .5H	 .53	 •47	 .41	 937	 .33	 .31

.35	 .31	 .41	 .46	 .53	 .59	 .66	 .71	 .75	 .17	 .77	 .75	 .71	 .66	 .59	 .53	 .46	 .41	 .37	 .35

.3 y	.41	 .46 .51	 .5b 9 66 .72	 .78 .83 .85 .65 .H3 .7y .72	 .66	 .58 .51	 .46 .41	 .3Q

.4?	 .45	 .49	 .`i6	 .63	 .71	 97H	 .85	 v#14	 092	 .92	 .89	 085	 .78	 .71	 963	 .56	 .49	 .4S	 .4?

.44	 .47 952 .59 966 .75 .83 .A9 994 .97 .97 .94 .N9 9 83 .75 966 .59 95? .47 .44

.46 •48 953 .60 .68 .77 085 .92 .97 .99 .99 .97 992 985 .77 .68 .60 953 .48 •46

.46 .4P 953 .5U .6e .77 .65 .92 .97 9 99 .Q Q .97 .92 .85 .77 .68 960 .53 .48 046

.44 .47 .52 .54 .66 .75 .b3 .89 .94 997 .97 . y4 .69 .83 .75 .66 .59 .52 .47 044

.42	 .45	 .49 .56 .63 .71	 .78 .85 .89 .92 .92 .b9 .b5 .78	 .71	 .63 .56 .49 .45 .42
r.?

.39 .41	 .46 .51	 .58	 .66	 .72	 .74 983	 .65 .65 .83 .78	 .72	 .66 958 .51	 .46 .41	 .39

C,0	 .35 .27 .41 .46 .53 .59 .66 .71	 975 .77 .77 .75 .71 .66 .59 .53 .46 .41 .37 .35
ti .31	 933	 .37	 .41	 .47	 .53 .5A	 .E3 .66 .6d 968 .66 963 958	 953 .47 .41	 937	 .33 .31
x^

.28 .29 .32 .36 .41 	 .46 .51	 .56 959 .6U .60	 .59 956 .51	 .46	 .41	 936 932 .29 .28oo
f7: b

>	 .25 .21+ .2 y .32 .37 .41	 .46 .49 .52 .53 .53 952 .49 .46 .41	 .37 .3? .?9 .?6 .?.5

r^	 .22	 •7.3	 .26	 .?.9	 .33	 .37	 .41	 .45	 •47	 . '.h	 .48	 .47	 .45	 .41	 .37	 .33	 929	 .26	 .23	 .?2lF	

.21	 .22	 .25	 .28	 .31	 .35	 •39	 .42	 944	 .46	 .4b .44	 .42	 939	 .35	 .31	 .28	 .25	 .2?	 .?.l

J
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I ku AOIAnCc: O ► j THE FOCAL PLANtio

HG k IZONTAL SCALE 1 — It4CH= —2.961 —MICRONS

VERTICAL SCALE	 1 — INC H = 10.'-48—MICRONS
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•^ L	 IRNACIANCE ON THE FOCAL PLANE9 10000= P EAK INTENSITY ON THL AbERFATION —FREE IMAGE

i 0 
HORIZON TAL SCALE 1 — INCH= —2°961—MICRONS

vERTICAL SCALE 1 — INCH= 109549—MICRONS
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IRRADIANCE ON THE FOCAL P LANEY	 0=PEAK P4TENSITY ON THE ABER P ATION-FREE IMAGE

HORIZONTAL SCALE 1-INCH= - 2.961 -MICRONS

VERTICAL SCALE 1-INCH = 10,54e-MICRONS
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HOFIZONTAL SCALE 1-INCH = -2.965-MICRONS

VERTICAL SCALE 1-INCH= 10.543-MICRONS
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IRkADIANCE ON THE FOCAL PLANET
	 O=PEAK INTENSITY ON THE ABERRATION-FREE IMAGE

HCRIZONTAL SCALE 1-INCH= -2.965-MICRONS

VERTICAL SCALE 1-INCH= 10.543-MICRONS
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DESIGN H0e643 25IX9 JPL CORRELATOR• RCC• SHIFT LENS• DUMMY AZIMUTH TELESCGPE, 032377-347

FIELU PC.(:T NC, 2 —19000000=H(Y) O.U000UO=H(Z) 0.('o0000=6(Y) 1.01)0000=E(Y) e9Qci0W1 =E(Z)
."92189=HPR(Y) .010595=HPR Q ) .012492=NA(Y) .044727=NA(7)

.6328= ►DEFERENCE FOCUS WAVELENGTH .6328=RAY TPACING WAVELENGTH
4 00 9A YS THROUGH ENTRANCE PUPIL 400 RAYS THROUGH EXIT PUPIL 0 VIGNETTED NAYS
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WAVE	 AAERRATION SWAVELENGTH UNITS)

.i2 -.OS -.1 4 -.la -.19 -.18 -.I6 -.13 -.13 -.:3 -.15 -.ld -.?2 -.?7 -.30 -.31 -.?7 -.16 .04 037

.13 -.0 4 -.13 -.17 -.18 -.16 -.13 -.11 -.10 -.10 -.il -.15 -.18 -.23 -.26 -.26 -.?2 -.11 .0 Q ,4a

.12 -.04 -.13 -.17 -.16 -.15 -.11 -.09 -.07 -.u7 -.08 -.11 -.15 -.19 -.?2 -.23 -•18 -.07 .13 .46

.12 -.04 -.13 -.16  1 6 -.13 -.IU -.07 -905 -.05 -.06 -.09 -.12 -.16 -.19 -.19 -.15 -.04 .1 7 .50

.11 -.05 -.13 -.16 --.15 -.13 -.09 -.06 -.04 -.03 -.04 -.07 -.10 -.14 -.16 -.16 -.12 -.U1 .19 .53

110 -005 -.13 -.16 -.15 -.l2 -.09 -.05 -.0.i -.02 -,03 -.05 -.O6 -.1? -.14 -.14 -.10 .02_ .22 o56 

009 -006 -. 1 4 -.16 -.15 -.12 -,OA -.05 -.02 -,01 -.02 -.U4 -007 -,10 -012 -.12 -.07 .04 .25 .59

,08 -.07 '.15 -.17 -.16 -°.12 -,08 -•05 -902 -.01 -•O1 -.03 -.U6 -.09 -.11 -.11 -.06 .OS .26 .60

.U6 -.OA -.16 -.19 -.16 -.13 -,09 -.05 -.02 -.UU -,01 -,02 -.05 -,OA -.10 -,04 -.05 .07 .29 .0+1

.05 -.10 -.17 -.19 -• 1 7 -.13 -.09 -.05 -.02 -.00 -.UO -.02 -.04 -.07 -.09 -.08 -903 .Od .29 .62

.04 -.10 -.17 -.19 -.17 -.14 -.09 -.05 -.02 -,OU -000 -.02 -.U4 -.07 -.08 -.U7 -903 .O9 .30 .63

.03 -.11 -.18 -.20 -.18 -,14 -.10 -.06 -.02 -.00 -.OU -.ol -004 -.UE -.08 -.07 -.02 .10 .31 .64

.02 -.12 -.19 -.20 -.19 -.15 -.10 -.06 -.02 -.00 -.00 -.01 -.04 -.06 -.07 -.07 -.O1 .11 .31 .65

.01 -.13 -.19 -,21 -.19 -.15 -.10 -.06 -.03 -9U1 -.00 -.G1 -.03 -.U6 -.07 -.06 -.01 •11 .32 .65

.U1 --.13 -.19 -,21 -.19 -.15 -.11 -.06 -.U3 -.U1 -.00 -.O1 -.U3 -.OS -.07 -	 US -.00 .12 .33 .56

r
-C 001 -01 2 -.19 -.21 -919 -.15 -.11 -.Uf, -.03 -.UO -.00 -.01 -.03 -.05 -.06 -.05 .00 .13 .34 .66

c

.O1 -012 _019 -.21 -.1 q -015 -.10 -.06 -•02 -.00 ,00 -.01 -.02 -.04 -.05 - 9 04 ,01 .13 .34 .67

.03 -.11 -.ld -.20 -.18 -014 -.10 -.05 -.02 .00 .01 .oO -.01 -.03 -.05 -.03 .02 .14 .35 *68

.04 -910 -.17 -.19 -.17 -913 - 0 09 -.04 -.01 .01 .02 .01 -.01 -.03 -.03 -.02 903 .1 c; .36 .69
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IRRADIANCE ON THE FOCAL PLANET 1()000= PE AK INTENSITY ON THE AHENRATION — FkEE IMAGE

HORIZONTAL SCALE 1 — INCH = —2.947—MICRONS

VERTICAL SCALE 1-INCH= 10.551-MICRONS

FREE APERTUNE
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iRHACIQNcE ON THE FOCAL PLANE•	 OuPEAK INTENSITY ON THE ABERWATION-FREE IMAGE

NCRIZONTAL SCALE 1 -INCH= -2.947- MICRONS

VERTICAL SCALE 1-INCH= 10.551-MICRONS
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