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In this study, we developed an optical mirror
technology for a synchrotron radiation accelerator to
analyze marine materials. Currently, the Pohang
Accelerator Center in Korea uses imported optical
mirrors. Therefore, we studied existing foreign products
and developed a mirror suitable for installation in an
accelerator to enable the analysis of various marine
materials. We focused on specifications such as the
surface shape (slope error), roughness, curvature value
(radius), and Au coating technology.
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Development of Synchrotron Radiation
Accelerator Optical-Mirror Technology for Marine
Material Analysis
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Fig. 1. Accelerator beamline optical system
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Fig. 2. Ultra—precision mirror
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Table 1. Mirror development specifications

Cylinderlcal mirror Development Specifications

Material = Si
= 160 mm x 50 mm x50 t

Size = Product: Cylinder 1ea
Curvature * Infinity (o)
(Efficiency area 70%) «1.5km<R<1.95km
Tangential slop =Tangential (Efficiency area 70%)
error :<1pradrms
Slop Error - - —
Sagittal =Sagittal (Efficiency area 70%)
slop error :<2.0prad rms

* MSFR: <0.4 nm rms

Surface roughness - HSFR: < 0.4 nm rms

Coating * Au (30 nm more)/Cr binding layer
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Fig. 3. Silicon material mirror manufacturing
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Fig. 5. Polishing condition test
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Fig. 6. Final polishing

--Del. System Settings--
Magnet (Amps) 1500
~ Wheel (RPM). 22700
Wheel Eadius (mm). 7525
Delivery Pump (REM): 231500
Return Pump (RPM): 150.00
Viscosity (cP); 57.00
Flusicd Typee: 01
--Actual Fluid Readings-
Pressure (PSI: 701
 Flowe (Ifmin):. 050
“iscosity (cP)y: 5640
Ribbon (mm 123

----- -Spot Parameters--
Duration (sec) 1 30
Gapimm): 083
Depth (mm): 030
Offget (mm) -015
Scale (mmipix): 1.0000
Spot Scale: 100

-----Spot Dimensions--
RMS: 0.075 Wt (. 396
—— —— Length {mm): 780
-0836 Wy L Spot Part----—----

Fig. 7. MRF spot condition

Peak: 35.6 wevimin Yol 0.277 mimdimin.

P 0836

70 2026, 9(1); pp. 068-072

7| B0 71= I

Fig. 8. PLC smoothing manufacturing
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Fig. 9. Coating machine
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Fig. 10. Coating thin film structure
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Din 19.0m : 22.01.n 2'3.5m 29:8m
HSFR(X100) RMS(Rq) : 0.2803nm
Fig. 11. Ray tracing beamline structure Fig. 12. Surface roughness

Table 2. Cylinderical mirror result indicators

ontens |
A
;e o o
3 Radius km 1.5km<R<1.95 km 0.42 100%
4 Coating - A 80 100%

(30nm more)
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3.2.2 Slope error o]-&5to] I AW Au ZRY FAE ST 2
¥+ 60 nm9| 23ghg AA = At
2149 AREAYYEY7] (UAR)E ol &3t
o] tangential slope error 0.43 urad, sagittal slope
error 0.42 urad 2 E ¥ ZIS FA 59t

Fig. 15. Measurement of Au coating thickness
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Fig. 14. Curvature measurement data
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