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Optics design has been simplified 5.-.;.

and refined since PDR = m‘ﬁf"‘

« Key design decisions made since PDR
— Warm fore-optics
— Reduced number of mechanisms
— No internal calibration sources
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* Cover 40-300 um range in 3 or 4 bands

— What are optimal choices for central wavelengths and bandwidths?

» Preserve highest spatial frequencies of telescope

— 2 pixels per Airy fwhm gives good compromise between efficiency on
small objects and large areas

— Complete sampling of highest spatial frequencies requires subsampling by
about a factor of two

* Spectral bands and pixel sizes determine detector backgrounds and
photon-noise-limited sensitivities

« Pixel size and array size determine field of view

— Field must be larger than physical size of array

To avoid vignetting
To avoid scattered light from outside telescope entrance pupil

So that all detectors see the same pupil illumination (necessary for
good rejection of common-mode noise from modulated background
radiation)



Y\‘ Obsg,
%\‘9

P xR

Requirements flowdown (cont.) Stv'rln

StratoSENsHE DBSsTVUIBNIEOr Infrarea Astronamy

o7

a dA\

* Field of view of longest-wavelength band drives size of window

— Large window must be thick, which implies low transmission and high
emission

— Putting pupil near window results in smallest window, best signal-to-noise
ratio

* Can place pupil at window with warm, reflective fore-optics
— Reduced emission from window offsets emission from warm mirrors
— Common pupil for all bands
— One warm adjustment matches cold pupil to telescope entrance pupil

— One mechanism carries pupil masks or auxiliary filters and serves as
shutter

— Pupil-masking offers simple option for improving signal-to-noise ratio for
highest spatial frequencies

— Re-1maging optics and bandpass filters for four bands can be mounted in a
single mechanism

— Convenient placement of point and “hotplate” calibration sources
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Simple singlet or doublet lenses can achieve diffraction-limited
imaging
— Anti-reflection coating can give high throughput

— Silicon lenses required in shortest wavelength bands to control chromatic
aberration

— Testing required to determine optimal lens material for longest-
wavelength bands



Filters optimized to match atmospheric gwsm ss s

transmission and minimize emission ‘e e

Telescope Elevotion=40%, Fenith H0=5 microns
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CBT: 9.0BAI, B.APEY DEG 0BT: P.00OQ. D PAAE DEC 0BT - 3 DEG 0BT: B.@2133, B.A133 DEG 0BT: P.0RG. B.OAAR OEC
THA; TS -T5 7Y MM THA; TG 9, -T6 BB HH IMA: . B, 0,85 MM
0BT -p.A179. A.0179 DEG DRT: -A.B133. -8.@133 OEC OBT: B.AIG3. -0.0137 DEG 0BT: -B.AZ7A. .027Q DEG
A HR; IR TG, STZ, 16005 HM MR TS 9TE, 16 095 HH THR: TZ.G8T, i M
L S
DBT: B.A179 B, @179 DEG 0BT 18 £24, -0.0179 DEG DBT: A.RZ70 @, @370 DEC 08T :
H i N i . i ke i f i i ' i
IHA: T2.T95, 3Z.6HY HH IHA: =%, 156, 32,661 HH B R AR M IMA: T2.28Y, 3Z.7E7 HH IHR: —J%.76Y, F2.767 HM

SFOT DTAGRAM

SFOT DTAGRAM

WINODW SAG=12.7MM (1MW, 3.25' DIA. POLYETHYLEMEI, SBUM

WINOOW SRG=1Z.7TMM CIMM, 3.25' OIR. POLYETHYLEME], SBUM

SAT OCT 1& 1999 UMITS ARE MICRONS, SAT OCT & 1999 LNITS ARE MICROMS,
FIELD ' 1 2 7 B 9 FIELD ! 1 2
PHS EADILS : IB9. 171 189,475 149.925 165.243 165,157 357.911 358.3@4 u@2.L@Y 4@y, 17l PHS BROILS ! I56.459 156.586 75.176 144.173 144.0B2 291.060 291.596 269,532 209.7&7
GED FADIUS : 549,792 550,688 392,110 Y55.232  Y5A,507 933,565 934,584 1.1E+E03 1.1E+963 GED RROILS ! 363,260 362,545 216,109 348,738 346.7eh 7RI, ISY 7HL.7I5 671,978 &71.689
BOX WIOTH : | pad REFERENCE @ CENTROID BOx WIOTH | pad BEFERENCE : CENTROID
QBT: - DEG OBT: B.0257, B @247 DEG 0BT B.OABO. @ BERE OEG 0BT - DEG OBT: 80354, R.A3GE OEG 0B7: B.OGRA B, BAAA O0EC
© @ g ® @ @
Ihp: "TE B2, - 7 HH IMA: -Te @28, -T6.Fa7 HH IMA: -0 HEd, -8 g0 MM IMA: TE.B7E, - 2 HH IMA: -TG.@79, -16. BB KM IMA: -0 BUd, -@.0802 MM
DBT: -D.AZ&T. -8.0267 OEG 0BT: R.B27. -0.B267 OEG OBT: -B.@Y97. @.8Y497 DEG DBT: -E.B3G6. -B.035h OEG 0BT: B.A3G6. -@.@306 OEG 0BT:
ol i) o »
IMA: 15 873, T6. 111 MM THA: ~T5.B7E. 16,111 MM THR: F@.BTT, -Z9.9T2 KM IHA: T5.BFT. 16, 174 MM IMA: TG 87T, 16, 194 MM IHR:
DB B.A497. ©,@Y497 OEG DBT: -8.@497. -B.@Y97 DEG DBT: @.BY97. -@.8Y497 DEG DBT: B.B&7Y. ©,@47Y OEG 0BT : 4 OEG 0BT:
E“-E‘..g
b 2 - i
subiii TP Eemae 12 THA: 29,987, 30,869 HH IHR: -25,9&7, 38,069 HH cuPifte TR S Ter ! THA: 79,588, 30,624 HH IHR:

SPOT DIAGEAM

WINODW SAG=12.7MM C1HM, 3.25' DIA. POLYETHYLEME]D, LGSUM
SAT OCT 1& 1999 UMITS ARE MICRONS.

FIELD H 4
BHE EAOILS 63.293 43,269 G6.743  EE.203

GEQ PADIUS
BOX KIOTH ENCE CEN

52,226 Z27.635 RIZH.859
Z21. 7YY ZE16M% 183,251 142,605 142.7BT OTLLYOM TOTLIRL N2 TEG
| Bk REFER! TROID

139,474

9
139,633
428,999

SPOT DIAGEAM

WINOOW ERG=1Z.7TMM CIMM, 3.325' OIR. POLYETHYLEME], ZLSUM
SAT OCT 14 1999 LUMWITE ARE MICROMS,

FIELD ' 9
EME RROILS @ 59,882 59.9BB 55.463 45,442 45,469 264,887 267.4H7 166,893 1a7.146
GED RAOILS 194,821 194.562 88,895 114,112 114,538 619,136 622,832 445 293 443.893
BO¥ WIOTH | Bk REFEREMCE * CENTROID




R Optical prescription -~ —— -—
is set e L




Geneva mechanisms assure 5
vr'n
positive location




Mechanisms are being designed
around optics prescription




Optical design is ready to £ =EA
move to critical design stage

Complete tolerance analysis
— Bolt and go? Shim to adjust? If so, then what range?

Detail and finalize design of optical mounts,
mechanisms, and baffles

Detail and finalize design of calibration subsystem

Test optical materials and finalize selection of lens
materials and coating process

Finalize prescription of filter passbands using
filter curves from vendor



