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> Optical design by IAC (calcines et al., 2014)
» Manufactured by WS
> Installed at GRIS

Winlight
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GREGOR Telescope

* 100 um Image slicer  [sjicer width | 100 um (0.38")

) . N° slitlets 8 FoV[] 6" x3"
» Optical design by IAC = oureits n

» Manufactured by WS [ Material Glass Winlight
> Installed at GRIS O

Folding Mirror

Camera

Output slit

IFU AIV (Dominguez-Tagle et al., 2018)

Output Slit \

| s Slicer mirror
Collimator
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* 100 um Image slicer

» Optical design by IAC
» Manufactured by WS
> Installed at GRIS

GREGOR Telescope

Slicer width

100 pm (0.38”)

N° slitlets

3 FoV[] 6" x 3

N° Out slits

Material

p

First IFU based on Image
slicers tested for solar
spectropolarimetry

Camera

Output slit

Collimator
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» Optical design —

» Manufactured by WS

GREGOR Telescope

100 um Image slicer 70 um Image slicer

Slicer width 100 pm 70 um

N° slitlets 8 12

N° Out slits 1 1

Material Glass Folding Mirror
et Camera
Output Slit
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Slicer mirror
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1. Introduction - Actual status

e 70 um Image slicer Winlight

» Optical design —

» Manufactured by WS [] Delivered in June 2023

GREGOR Telescope

Folding mirror .
Camera mirror

.4 . <~ Output

P,
7 % '/ Pupil mask

Slicer mirror

Collimator
mirror
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1. Introduction - Actual status )
NACJ

National Astronomical

[ 35 l‘lm Image Slicer Observatory of Japan

> Slicer mirror manufactured

> IFU additional optics at design status

Dimm | G14edPa

35 um width image slicer (SOLARNET_Dé6.3)

100 pum 70 um 35 um Image
Image slicer | Image slicer slicer

Slicer width 100 um 70 um 35 um

N° Slitlets 8 12 8 - “
! I fax | AI
No Out Slits 1 1 2 GREGOR Telescope

Material Glass Glass Metallic
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35 um width image slicer (SOLARNET_Dé6.3)

100 pum 70 um 35 um Image
Image slicer | Image slicer slicer
Slicer width 100 pum 70 um
N° slitlets 8 12
N° Out slits 1 1 R Teescope
. T
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35 um Image slicer design

e Start requirements and constraints

Slicer Mirror

Slices n° 16
Slices width 35 um
Sliceslength | 1.176 mm

General

F# 40.58

1.565 um,
Wavelength 1.080 um
Illumination Telecentric
Magnification | 1:1

1020 x 1024 px
Detector 18 um/px

12-09-2023 Solarnet-S3 Venice

: Union’s Horizon 2020 research and innovation
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35 um image slicer design

¢ Opﬁcal deSign 6 FOLDING MIRROR

ARRAY

CAMERA MIRROR 7
ARRAY OUTPUT SLITS /
5 SLITLETS
» 4 OVERLAPPED PUPILS /
PUPIL MIRROR
SLICER MIRROR
1 INPUT BEAM

COLLIMATOR 3
MIRROR ARRAY

} : ' ' : | 50 mm
12-09-2023 Solarnet-S3 Venice 10



o 2 Ay This project has received funding from the European
X by Union’s Horizon 2020 research and innovation
* g Kk programme under grant agreement No 824135.

SOLARNET

35 um image slicer design

* Optical design - Input beam

]

|

INPUT BEAM FROM
TELESCOPE

A
v

150 mm
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b = SLICER MIRROR
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* Optical design - Slicer mirror

— - SLICER MIRROR
Slicer mirror # 8

Slicer mirror # 7

Slicer mirror # 6

Slicer mirror # 5

Slicer mirror # 4

Slicer mirror # 3

Slicer mirror # 1 Y axis origin No Of SIICeS 2 X 8

Slicer mirror # 9

Slicer mirror # 10 Slicer Size 1.176 mm X 0.035 mm

Slicer mirror # 11

Slicer mirror # 12

Curvature Flat

Slicer mirror # 13

Slicer mirror # 14

FoV 2.13" x4.47 °

Slicer mirror # 15

Slicer mirror # 16

b

} ' ' i 0.5 mm
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» Optical design - Collimator mirror

COLLIMATOR MIRROR ARRAY
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* Optical design - Collimator mirror

E ; COLLIMATOR MIRROR ARRAY

TOP COLLIMATOR MIRROR ARRAY

|
|
|
|
|
|
I 167 mm
|
|
|
|
|
|
|

#6 #5 4 #1

SLICER BLOCK

#13

#14 #12

BOTTOM COLLIMATOR MIRROR ARRAY

b i 20 mm
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* Optical design - Collimator mirror

S LU VTR
[T,
COLLIMATOR MIRROR ARRAY )

TOP COLLIMATOR MIRROR ARRAY

#1

#6 #5

~ #4

16.7 mm

11 mm INPUT BEAM —_ Ce & SLICER BLOCK

#14 #9

BOTTOM COLLIMATOR MIRROR ARRAY

b i 20 mm
12-09-2023 Solarnet-S3 Venice

N° of mirrors | 2x8
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Focal length | 125 mm
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Diffraction effects y
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> Diffraction effects on the optical design

Diffracted beam at

Slicer mirror collimator mirror
I o —) Diffractive
Airy disk direction
4 —p

Geometrical size
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> Diffraction effects on the optical design

POP simulation at collimator mirror

Diffracted beam at b
Slicer mirror collimator mirror 446
(7]
.
'r_g 2.23
>
I o —) Diffractive 9
Airy disk direction = 0
T
o
(@]
2 -1.23
D=

Geometrical size
-4.46

-5.57 — =
0 3.58

-3-X coordinate value

Beain size at collimator mirror
Geometrical 3.1 mm
Diffracted (0. = 1.565 um) 11.9 mm
Diffracted (A = 1.080 um) 8.0 mm

Geometrical and main diffractive lobe beam for F# 40.58
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> Diffraction effects on the optical design
POP simulation Footprint

Diffracted beam at

Slicer mirror collimator mirror 4.46 :
Y
o 2.23 ~
> .
o o ) Diffractive % . “g?
Airy disk direction = .
o 3

g -2.23 1L ‘

Scale: 4.8000 MiTTimeters '

«—> =
Geometrical size ~4.46
557 — ” g B Collimator mirror’s size
3.X coordinate value 46 mmX5.4mm

Beain size at collimator mirror
Geometrical 3.1 mm
Diffracted (0. = 1.565 um) 11.9 mm
Diffracted (A = 1.080 um) 8.0 mm

Geometrical and main diffractive lobe beam for F# 40.58
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* Optical design - IFU Pupil

IFU PUPIL/ PUPIL MIRROR
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* Optical design - IFU Pupil |

IR E— A

T

OVERLAPPED PUPILS/ PUPIL MIRROR
OVERLAPPED PUPILS / /

PUPIL MIRROR

i 50 mm

PUPIL MIRROR

b

i 20 mm
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* Optical design - IFU Pupil |

AR

b ‘
OVERLAPPED PUPILS/ PUPIL MIRROR
OVERLAPPED PUPILS / /
PUPIL MIRROR
h: i 50 mm
PUPIL MIRROR
FOOTPRINT AT PUPIL PLANE
g 1 10.08 mm
: . |
g N° of pupll mask 1 ﬁ-—;'
i Diameter 3.56 mm
E ko i 20 mm

ScaTe: 3.6000 MiTTimeters
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CAMERA MIRROR ARRAY

* Optical design - Camera mirror Y
|
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CAMERA MIRROR ARRAY

* Optical design - Camera mirror

5§ £

TOP CAMERA MIRROR ARRAY

#16 w15 714 #13 w12 1l | # 10 #9
5,

i
i
| .
: ]
I !

g -
: : N° of mirrors | 2x8
: 16.2 mm | 10.8 mm
! : ! B Mirror Size | 4.6 mm x 5.4 mm
I g

! 5
: ' T Focal length | 125 mm
| F===
! L

#8 #7 #6 #5 g; #2 #1

" BOTTOM CAMERA MIRROR ARRAY
?_1
1 20 mm
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FOLDING MIRROR ARRAY

* Optical design - Folding mirror
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FOLDING MIRROR ARRAY

* Optical design - Folding mirror |

COMMON
INITIAL PLANES

CAMERA MIRRORS INDIVIDUAL FM

A

REFOCUSING 1
&=y

1

E——= Mirror shape Rectangular
Bt Mirror size
i (width x height) | 2-8X4mm
114 e \l Mirror curvature | Flat
LZ 50 mm QUTPUT MINI-SLITS
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* Optical design - Output slits

OUTPUT SLITS / MINI SLITS

S
SLICER MIRROR
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* Optical design - Output slits

OUTPUT SLITS / MINI SLITS

“# SLICER MIRROR

37 mm

13 mm
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* Optical design - Output slits

18 mm
}?++ +++ +++ +++ +++ ++4+ +++ ++;‘7| T
#9 #10 #11 #12 #13 #14 #15 #16 :
|
Top slit :
:
1
I
I
:
! ==
: SLICER MIRROR
1
1
18 mm |
I
1
1
I
I
1
1
I
I
I
1
1
I
I
:
Bottom slit |
I
1
++4+ +++ +++ FF+ +++ +++ +——
#1 #2 #3 #4 #5 #6 #7 #8
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FOLDING MIRRORS

* Optical design - Output slits

‘V—L E ‘
° &
= a

OUTPUT SLITS / MINI SLITS

#8

#7

#14
#6

“# SLICER MIRROR

#13

AT THE DETECTOR
Top slit Bottom slit

+4++ ++4+ +++ ++
+++
#5

#a

Bottom slit

#12
Top slit

#11
+++
#3

Beam 1

X (Sun area)

#10
#2

Beam 2

18 mm

++ +++ +++

ww g7

#1

— ¢ —>

F”
+++

18 mm 18 mm

\ 4
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35 um image slicer design

* Optical design - Analysis
All pupils overlapping at diffraction grating

Spot diagram at image plane for 1.56 um

--0000000000000000 |
- DO D00 DT
b ol el e e e
-~
-~ ccoocnooag e
~-~G0000e0000B0000E
~= Q@000 00000
- OO OO0 D0DC0ODO0
- D )

Configuration n°

Scale: 420.0000 Millimeters

Scale: 220.0000 Millimeters
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Conclusions

The capabilities of image slicers for solar spectropolarimetry have been
demonstrated (Dominguez-Tagle et al., submitted)

The new designs that we are evaluating improve the spatial resolution and FoV

%
Future steps W
/- OS5 |
N, Study how to handle with multiple slits at detector stage - |

/‘\
-— Evaluate the operating coditions with a metallic image slicer in terms of:

» Thermal requirements
> Image quality

12-09-2023 Solarnet-S3 Venice 21
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