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UV/EUV spectroscopic telescope
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Reimgaging lens (focus adjustment)
f=1414.4 (F/23.57)

Detector

4 Scan mirror
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Folding mirror (fixed) L \ L
Filter wheel || ~x
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Littrow mirror

) o Grating (offset asph?ric)
814.4 ) 720 g
»  Spatial resolution | 45 |
—  <0.2” sampling for chromospheric lines
—  <0.1” sampling for photospheric lines Integral Field Unit (|FU)

«  Spectral resolution
—  Chromospheric line: MOA > 1x10°  ( 8V< 2km/s)
—  Photospheric line: M8\ > 2x105 ( 8V< 1.5km/s) 246mm |

Wavelength coverage
—  Chromospheric line: He | 1083 nm & Ca Il 854 nm

— Photospheric line: Fe | 525 nm (or Fe | 630 nm) | I
225
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Entrance of the focal plane
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Spatial direction
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Slit & IFU are switched by changing the camera read-out area. 5
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Spectral window corresponding
to 220pix on the detector
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Sampling

# of pixels

Wavelength range

He | 1083.0 nm

45.2 mA

220 pixels

1082.50 — 1083.49 nm (0.99 nm)

Call 854.2 nm

35.6 mA

220 pixels

853.72 — 854.50 nm (0.78 nm)

Fe 1 525.0 nm

21.9 mA

220 pixels

524.65 — 525.13 nm (0.48 nm)
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40 um
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— Does they have enough accuracy for | |
constructing a 2D array? :; ‘ ‘
- HHHEDFE. E—L7HH = 3 | |
— Critical for the design of the spectrograph % 3 | |
. HORR—% E | |
— Does the thin cladding work for A~1um? | |
. AR

— Because we have an pol analyzer after the
IFU.
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* Accuracy of the size and the alignment of a

single fiber ribbon.
— The size of the elemental fiber is 10umx=43um with
less variability.

— Though there are 2—-3 pm offsets in the longer
direction of the rectangles at some fiber elements,
the straightness is well within acceptable level.

» There are slightly dark portions, but the transmission uniformity is within the
acceptable level.
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Stop L ~100 - 150 mm
Pin hole (5-10 mm) fiber sample output F

Lamp |(100 pum) a
e

Interference filter
(900 nm, 633 nm, 500 nm)
BW 10 nm

camera

(There is an uncertainty of
| I | ~10 = 20 mm the detector position inside
! ~170 mm ! ~170 mm | the camera.)
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* F~10-20 for the 1_~1OO mm sample and F~ 4-9 for the L~150 mm sample.
« Vertical stripes (parallel to the ribbon) are clearly seen for the short sample.
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* Not only the vertical stripes but also the horizontal stripes appear at the

longer wavelengths.
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Zigohﬁlri) lens fiber sample «  The camera position is
Lamp adjusted to have focus at
g H| the exit of the fiber ribbon.
Interference filter

camera lens camera

(1100nm, 1000nm,900 nm, | 350 mm |
633 nm, 500 nm, BW 10nm) [ |
| | |
[ [ |

500 nm F=17.5

600 600

633 nm F=17.5 900 nm F=17.5 1000 nm F=17.5
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400 400 400 400

200 - 200 200 200

(urmn)
a

—200

—200 —200

—400

—400 —400
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=600 —400 -200 0 200 400 600 —-600 —400 -200 o} 200 400 800 —600 —400 -200 o} 200 400 600 —600 —400 -200 0 200 400 60O
(um) (um) (um) (um)

At the visible wavelengths (A~500 - 633 nm), the cores of the ribbon are uniformly
illuminated.

* At the longer wavelengths (A~900 - 1100 nm), the cores are not uniformly illuminated. Some

patterns (fringing?) are seen dependent on the wavelength. The patterns at the exit of the
fiber are probably related with the vertical stripes.
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spectrograph

Mueller{T %] ;8 5 (400-11000nm)
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spectrograph WP-1 Wp.2

Ocean Photonics

OP-Maya2000ProHC Astropribor, APSAW

ret ~ 127deg. over 500 — 1100nm
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27AN—DEWNGE 274/\—%4%E A (BendD#H) 774/ —ZiEA (bend+twust)

clear long— 1T bend long—T1 bend & twist
1100 1100 1100 ¢
1000 1000 1000
900 900 900
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E E E
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N L
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long=1 bend, wi= 525.0nm long—1 bend, wi= 856.3nm long—1 bend & twist, wi= 525.0nm long—1 bend & twist, wi= 856.3nm
2.0 2.0 2.0 2.0
Bend ' VAP Bend & - \ AWA
‘ Twist =</ L[}/
05h 0.5 . % 05y 8 - N 0.5

. » Good medulation only when, The madutation,amplitude’js slightly, degraded

“tHe bend is applied when the berid + twist are applied? "
long=1 bend, wi= 854.2nm long=1 bend, wi=1083.0nm long—1 bend & twist, wi= 854.2nm long=1 bend & lwisl, wi=1083.0nm
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Ideal Mueller matrix
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Pin hole Stop

Lamp (¢5 Um) (5'15 mm)
—>|] 4%“ ‘ gamera lens
Interference filter fiber sample

, camera
BP 10 nm ~185 mm (straight, L=100 mm)

I ~200 mm I ~260 mm
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. == |nput (F/12.3) =& Output (F/12.3)
The size of the output beam | _._.n,fu,.,,.-lgb-, _l__o“im.m S 4
monotonically increases as a \"i 35 | ~@=input(F/37)  =O= Oupur(§f37) A2

function of the wavelength. Fo
— The degradation of the beam size is not '% 25
so significant in the visible wavelength 32
range (500 nm, 580 nm, and 633 nm). X .

7

The degradation becomes significant in
the IR wavelength range (800 nm, 900
nm, and 1000 nm), which indicates
significant leakage to adjacent fibers
(crosstalk) at these wavelengths.

When the F-ratio of the incident beam is
slow (F>30), the crosstalk becomes small.

AM—=7(Rhm

500 600 700 800 900

wavelength (nm) 5& E

Penetration of the Evanescent wave into the cladding

E=E, exp(—x/xg)

1000 1100

The penetration depth x, can be expressed as below:

1 ) A

X, = =

nk, \/ sin’0_ —sin* 6 2n\/ n’cos’@ —nl
sin@, =/n? —n2 [n, =\2A
k, =27/ A
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