o
DOE
Gratings (dispersive, coupler/combiner, mirrors)
Wave guide optics
Effective media
Polarization, birefringence

Plasmonics
Metamaterials
_ | 10F
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IAP Jena  15.0KV 4.9mm x180k SEQU} 41182008

IAP Jena  10.0kV B.0mm x260k SE(U) 4152008’ " "

|AP Jena 2.0k\ 8.1mm x25.0k SE(L) 3/2/2010
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etching tools
IBE

RIBE

RIE

ICP RIE

max. writing field:
resolution:
address grid:
overlay accuracy:
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Sizes available

6" X 6"

9” X 9”

12" x 4”

(20” x 207)
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wavefront | placement
PV | 12.8nm <10.3 nm
rms | 2.7nm <2.2 nm

grating wave front gradient up to 5nm/mm

wavefront | placement
PV |[12.8nm <10.3 nm
rms | 1.4nm <1.1 nm

period uniformity < 40pm

A
i
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100mm x 100mm: £ 3nm

line edge roughness

Height {nm}

ﬁ'u_; ) 20mm . depending on writing strategy
-10.0 - 6 — 10nm
I LILLEL l LELELEL I rrri I LINEL B I | I LI
0 100 200 300 400
Distance [pix)
v

Uniformity of diffraction efficiency
Depends on

—designtoterances

E- E ! o - technology applied
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period 1040nm

Optimized for combining Optimized for TE
TE 99.4% TE 99.9%
™ 99.6%

Combining efficiency 99%

typically values 97 — 99% (depending on design and technology)
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d 4 4 4 4 4

rd

TE-Efficiency
design 93%
not fabricated

'4

TE-Efficiency
design  100%
measured 98%

TE-Efficiency

design
measured

> 99%
97%
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substrate

IIII

coated

v"!} S AR

ey 7y N

170ns 360 250 0.65

8ns 80.(200) | 35 27 10 —

8ps 1AP) (33(55)] 162 | 1.73 2.2 0.7 (55 _ﬁ
150fs 15 ~—}1—

0% damage probability [J/cm?]
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Gaia (Dec. 2011)

-1E9 Stars
- Magnitude: 22.5-20

Distance measurement by read shift measurement

e

s

Radial Velocity Spectrometer
Spektral range: 847-874 nm ‘

Grating
i lap.
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Pol’arization sensi.tivity: < 5% pattern geometry optical equivalent
back side reflectivity <0.3%

e-beam writing time for 210mm x 155mm
- diffraction grating: 36 -75 h (depends on design)
- AR-Grating: 10 h

- { | ) 12
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P-V: 81nm
RMS: 8.4nm
RMS: < 5nm (on quality area)

n.1z25 wave W g0.81 T
WAV B.43 nm
0.56 prad grating area:
ihil .79 prad
0&. [ Tt
wave front on @60mm < 5nm

E 1 C —
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