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ABSTRACT

KASI and Seoul National University developed the Fast Imaging Solar Spectrograph (FISS) as one of
major scientific instruments for the 1.6 m New Solar Telescope (NST) and installed it in the Coudé room
of the NST at Big Bear Solar Observatory (BBSO) in May, 2010. The major objective of the FISS is to
study the fine-scale structures and dynamics of plasma in the photosphere and chromosphere. To achieve
it, the FISS is required to take data with a spectral resolution higher than 10° at the spectrograph mode
and a temporal resolution less than 10 seconds at the imaging mode. The FISS is a spectrograph using
Echelle grating and has characteristics that can observe dual bands (Ha and Call 8542) simultaneously and
perform fast imaging using fast raster scan and two fast CCD cameras. In this paper, we introduce briefly

the whole process of FISS development from the requirement analysis to the first observations.
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Parameter Variable Spectrograph Imaging

mode mode

Signal-to-noise ratio| N/ON > 10 > 107

Spectral resolution Vsl - 10° >34 x 10°
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Parameter Spectrograph Imaging mode
mode
F-ratio of the incident 2% 2%
beam
Foc.:al.length of the 416 m 416 m
incident beam
Slit width 16 pm 16 pm
Slit height 10 mm 10 mm
Step size 16 pm drifting
Stepping rate > 10 s 120 s
Collimator/Imager 15 m 15 m
focal length
Grating groove density 79 mm’ 79 mm’
Grating blaze angle 63° 63°
Grating incidence 62.8° 62.8°
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t!
Camera quantum 0.55 - 0.90 0.55 - 0.90
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Camera frame rate
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Servo Motors
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Servo Drivers

Controller PC
—p
Pulse/Direction 4 Axis FISS
Motion Operation
Controller | g | Software
o e
Pulse/Direction (Parker, 6K) L
—
Pulse/Direction

| Modules installed in a rack

: Direct Drive(DD) | #——s Driver
Grat
R Motor power/signal | (Dynaserv G3)
Cameral | Step Servo Motor| ¢— Driver
(Halpha) | (SEL60AE-NFN) |powersignal [ (VIX250AE)
Camera 2 | Step Servo Motor| 4— Driver
(Ca H) (SEIGDAE—NFN) Pov.'erz’signal WZSOAB
% 8. FISS T-§%
¥ 3. FISSE MFEZEH ALY
Item Specification
Diameter 300 mm
Radius of Curvature - 3,000 mm
Surface figure error
g < 1/40)
(RMS)
Roughness < 1 nm
Conic constant -1 (parabola)
Material Astrosital
Coating Protected Aluminum

¥ 4. FISSE Echelle 3] @A A} AL

Item Specification
Size 110 x 220 x 30 mm
Blaze angle 63 degree
Groove 79 / mm
Coating MgF2 on Al
Material Schott Zerodur
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