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Design of Offner Imaging System Used in Spatial Heterodyne Spectroscopy
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Abstract  Comparing with traditional transmission imaging lens, the Offner refractive imaging lens has the
advantages of wide band, small aberration, relatively large numerical aperture, compact structure and better space
adaptability. In combination with the characteristics and requirements of spatial heterodyne spectroscopy (SHS), the
Offner imaging lens and the light path structure are designed. Several pieces of lens are added to the exit light in
order to change the pantograph ratio, while the aberration caused by the lens is eliminated by using off-axis assembly,
so the requirement of variability in the magnification of interferometric fringe on localization plane on the SHS can be
satisfied. Under the precondition of SHS requirements of a 0. 042 numerical aperture and a — 0. 8622 : 1
magnification, the design example is provided, and the biggest root mean square radius of spot diagram is smaller
than 1.81 pm. Finally, the imaging quality of the system is evaluated and the tolerance is analyzed, the result shows
that the imaging quality can meet the imaging lens requirements of SHS, the Offner imaging of SHS can be achieved
in engineering under the level of conventional machining and assembly.
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Fig. 1 Structure drawing of Offner optical system
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Fig. 2 Schematic diagram of Offner imaging system
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Fig. 3 Schematic of Offner imaging spatial heterodyne spectroscopy
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Table 1 Optical design specifications of imaging system

Parameter Value
Distortion <0.1%
Spectral range 307~311 nm
Objecth eight 15.44 mm
Objects pace NA 0.042
MTF@38.5 lp/mm >0.6
Magnification —0.8622:1
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Table 2 Structure specifications of imaging system

Element Parameter Value /mm
Grating TTHI 7
Beam splitter TTHI 35
M, Semi-diameter 22.345
M, Radius 109.809
Semi-diameter 5.015
M, Radius 220
Semi-diameter 43.772
L, Radius 124.516.,205.351
TTHI 7
L Radius 28.924.,26.354
TTHI 5
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Fig. 4 Spot diagram of optical system Fig. 5 MTF curves of optical system

23 BMEBEREZAESN

Ho2E RGN A ZEALEE N TN 25 RPN 25 LU R R S0 22 . 38 HDG 2 B T J00R X 2 22 3E AT B 4
Br 1 5E 0 8 RGN A 25, RIARHEALAEIN TORS B2 O TORS B2 A0 i 22 8 RGN 240 L . T T %
T 118 P 238 20 A28 TR 2 G DR A 1) Ml 258 3 A6 BB R TR R B2 A 25 5k 0.2 6T Je R R B/ 25 45 <[]
BN 24 420.05 mm , F AP ST AR 17, S840 o8 £0.05 mm, Jr i A 254 0.001, BT DLECH

0911007-4



ot % % i1

Distortion Distortion
X
\\‘
| _
| \
-0.01 0 0.01 -5X10 0 5X10°?
Percent Percent

&6 J6oE RGN AR
Fig. 6 Distortion of optical system
1% . SERARGN 250G UL RMS RHURE R /N A8 AR R r v, X BUR 3 58 3E4T BURREE 53 7 . i T T 954X
RG T4, A2 NS 5 T IR S BF A A B 2852 I R G R VERE I AT 10 DA 22 3R 3 iR .
#3 10D FEHEAL

Table 3 Ten main tolerances

Type Surfacel Surface2 Value Criterion Change
TIRR 11 —0.1 0.00180 0.000695
TIRR 11 0.1 0.00167 0.000568
TFRN 11 —2.0 0.00140 0.000293
TETY 12 12 —0.0167 0.00137 0.000273
TFRN 11 2.0 0.00134 0.000234
TEDX 12 12 —0.05 0.00130 0.000201
TFRN 7 —1.5 0.00130 0.000196
TSDX 19 0.05 0.00123 0.000126
TETY 10 10 0.008 0.00123 0.000124
TEDX 10 10 0.03 0.00122 0.000115
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