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i. JcUVj Who we are

AEGORA 1s a multidisciplinary group with a scientific activity
focused on ultraviolet astronomy
and the development of new SClentlflc 1nstrumentatlon

JcU\(é{' Joint Center for UltraViolet Astronomy located at
Compiutense University of Madrid
Ground Station Satellite Ground Small Radio Laboratory of UV

Station Telescope (LUV)

jcuva.ucm.es
blogs.mat.ucm.es/aegora/



The

LUV

Contamination-controlled area for
FUV experimentation

ISO 7 modular cleanroom. MITEC 4MTF SE146
ISO 5 laminar airflow module. SPETEC FMS37

Dirty laboratory area

Atomic Force Microscope. Nanomagnetics ezAFM
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Gbmez de Castro, et al. Sci. Rep. 2021, 11, 2492.
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The LUV

FUV Irradiation
effects on materials

Carbon Fibers

Gbmez de Castro, et al. Sci. Rep. 2021, 11, 2492.

Graphite layers Diamond
Csp? Csp3

Highly energetic processes:
- High values of Pressure (GPa).
- High Temperature (several hundreds of K).

Examples: strong shocks and high energy femtolaser excitation
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ENIMUS

ENIMUS

GOAL: Measure the enantiomeric excess of amino acids (and their

| abundances) in Solar System bodies through their

spectropolarimetric signature in the uv range.
Preparatory activities for the URIEL mission:
Talk of Ana Inés Goémez de Castro, Tuesday 7%

Amino acids are the building blocks of proteins. L-enantiomers are the unique isomer of the chiral amino acids

present in proteins.

C0o0 (elolell

o

Limited information about amino acids in Solar System bodies:

- Study of meteorites samples: Contamination with . 8
aa from Earth, composition affected by the impact, oo/

few samples available.

- Space missions: very expensive (and scarce

number of missions).
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ENIMUS

ENIMUS

GOAL: Measure the enantiomeric excess of amino acids (and their
abundances) in Solar System bodies through their
spectropolarimetric signature in the uv range.
Preparatory activities for the URIEL mission:

Talk of Ana Inés Goémez de Castro, Tuesday 7%

Amino acids are the building blocks of proteins. L-enantiomers are the unique isomer of the chiral amino acids

present in proteins.

C0o0 (elolell

Limited information about amino acids in Solar System bodies:

- Study of meteorites samples: Contamination with . 8
aa from Earth, composition affected by the impact, %,

few samples available.

- Space missions: very expensive (and scarce

number of missions).

- Study through remote sensing by VUV

spectropolarimetry?
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ENIMUS. Instrumentation

Significant CD transitions below 200 nm (180 nm for alanine) assigned to m—mt* transitions of the carboxyl group
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Alanine is the most
abundant chiral aa
detected in space ices
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Significant CD transitions below 200 nm (180 nm for alanine) assigned to m—mt* transitions of the carboxyl group
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Study of the ee of aa through
their spectropolarimetric
UV signature

Alanine is the most
abundant chiral aa
detected in space ices

INSTRUMENTATION’S
DESIGN AND DEVELOPMENT

a

SAMPLE GENERATOR

- Creation of two types

{ 1. Mixture of amino acids

of samples 2. Space-like ices

- Controlled growth of the film

- Deposition of the sample with control of temperature (from 80 K to rt)

- Operation range: 120 to 200 nm

- Study (in real time) of the crystal growth of amino acids (and
mixture samples) while being process with VUV light

- Performance range: 140 to 240 nm

- To provide the ORD and the CD signature in the radiation
reflected by the alanine (and other amino acids mixtures) samples
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ENIMUS. Instrumentation

Significant CD transitions below 200 nm (180 nm for alanine) assigned to m—mt* transitions of the carboxyl group
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Study of the ee of aa through
their spectropolarimetric

UV signature

Alanine is the most
abundant chiral aa
detected in space ices

- Operation

range: 120 to 200 nm

- Study (in real time) of the crystal growth of amino acids (and
mixture samples) while being process with VUV light

Operational
in 2026




The LUV

FUV Irradiation
effects on materials

Instrumentation
Development

Optical Elements Test

Carbon Fibers

Icy samples
generator chamber

Optical Properties

VUV Microscope

VUV Ellipsometer

Surface
characterization

Reflectometer

Instruments for
Optical tests




The LUV

FUV Irradiation
effects on materials

Instrumentation
Development

Optical Elements Test

Carbon Fibers

Pre & Post Irradiation

Icy samples
generator chamber

Optical Properties
[

VUV Microscope

Surface

VUV Ellipsometer

characterization

Reflectometer

Instruments for
Optical tests




The Optical Emulator

NUV detector “Cold” heat pipe  “Cold” heat
electronics (CEB) connection pl‘a(e CCD det FUV Channel Of the
With radiator

Field Camera Unit

(RR) with MCP

NUV detector
Radiation Receiver
{Enclosure, ) with CCD

FUV M2 with
alignment
mechanism
FCU OB mountings
to the telescope 08

3% Optical
compartment
p 2
UVSPEX UVSPEX \ Ish: tight
electrical FCU OMU FCU OMU volume
patch panel electrical patch panel  optical bench

| / " Filters Wheels

4 ;V\CP Detector Optical design of the FUV channel

M ick-off
Sp\'\erical irror

— % fg/h h
ven asphere
. ,” P

-

The Optical Emulator is an optical relay that transfers the object plane to the image plane in a scale close to 1:1, replicating the
main optical parameters of the FCU: focal ratio, exit pupil position, exit pupil diameter, etc.

Mask Plate
Entrance focal plane

Optical design of the optical emulator

Optical element to test

MCP
Detector



The Optical Emulator
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The Optical Emulator

Flat VUV
mirror

Mask plate:
Slit or pinhole

Filter wheel

2"d off axis-
parabola

.
0
b

a
| vuv

Deuterium lamp

Optical
element

------ > Towards the

detector

15t off axis-
parabola
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The Optical Emulator

Measurement conditions

- P=10* mbar
- Slit or pinhole
- With or without VUV neutral density filter
- Frame rate
- Number of frames/measurement
- Adjustable voltage MCP detector (gain)
- Optical elements:
. MgF, Prism manufactured by Korth

. MgF, Prism Manufactured by Rafael 1zazaga
and Miguel Chavez (INAOE)

. CaF, Lens manufactured by Tecnottica

. BaF, Lens manufactured by Tecnottica

Without Neutral Filter

Composite image (200 frames), without prism,
17.5 FPS, voltage =0 V

With Neutral Filter

Composite image (200 frames), Korth prism,

with ND filter, 5 FPS, voltage = 0 V

Composite image (200 frames), Korth Kristalle
prism, 17.5 FPS, voltage =0 V

Composite image (200 frames),
with ND filter, 5 FPS, voltage = 0.25 V

Korth  prism,
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The Optical Emulator

MgF, Prism
357
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Composite image (200 frames), INAOE prism, with ND
filter, 5 FPS, voltage = 0.5V

Composite image (200 frames), Korth Kristalle prism, with
ND filter, 5 FPS, voltage = 0.25 V
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The

AFM

ezAFM

Compact AFM: 15 x 15 cm
Scan head: 120 x 120 x 40 pm

Lateral resolution: 0.2 nm

Motorized stage for accurate position of the sample

Scanner Mode: Tapping and contact

VUV Mirror- Edmund Optics Topography

Diameter: 15 mm
Thickness: 3 mm
Substrate: Fused Silica

Coating: Enhanced Aluminum
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Conclusions and acknowledgments

Expertise in the design and integration of
innovative scientific instrumentation.

Hands on-experience in the characterization of
optical elements under laboratory conditions.

Specialized knowledge in UV astronomy.
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