The Ultraviolet Researcher for the
Investigation of the Emergence of Life

GOmez de Castro on behalf of the URIEL consortium

el § . § e




INTERACTION OF RADIATION WITH MATTER
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The complex refractive index of alanine differs for L and R
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Optical Rotatory Dispersion (ORD)

results in a phase lag in the propagation
of L-CPR with respect to R-CPR.

If the impinging radiation is linearly
polarized, ORD produces a rotation of
the plane of polarization.

Circular Dichroism (CD)

results in different absorbance of L-CPR and R-
CPR, which can be denoted as A, and Ag,
respectively. The Beer-Lambert law relates
these absorbances to the absorption of
radiation:
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Expected ORD signal for alanine in gas phase

(For C67 parameters)
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UV spectropolarimetry key to AA remote sensing
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Silicate Carbonate Iron
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Figure 2. Dust attenuation curves of our full sample of z ~ 2 — 12 galaxies binned by redshift. The median curves of
subsamples are depicted as solid lines. The corresponding shaded regions illustrate their 1o dispersion, obtained with the
bootstrapping procedure (see Attenuation curve parametrization section). The Calzetti, the MW, and the SMC empirical curves
are shown as cyan, purple and magenta dashed lines, respectively.

Markov et al. (2025)



YOUNG PLANETARY SYSTEMS:
POLARIZATION IS VARIABLE ON TIME SCALES OF DAYS
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Stellar atmosphere Accretion shocks : . ,
» Comets during early life of planetary systems will

be accessible

Distribution of CS matter in AK Sco
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Hussain et al. 2007

Stellar activity at early phases

- Zeeman-Doppler imaging -
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Frequent bright flares produced by different mechanisms
optimally discerned in the UV.

URIEL will be able to measure the variable magnetic fields
associated with the flaring activity.

URIEL will provide the set of observables required:
Kinematics-Energetics-Magnetic field
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MASSIVE STARS RESEARCH - Zeeman-Doppler imaging
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UV bright — native UV sources.

UV spectropolarimetric monitoring has not been
exploited.

Main engines in the cosmic evolution of matter.
Sources detectable at high redshifts — lighthouse for
cosmological research.



Comet C/2012 S1 ISON April 10, 2013 = Enhanced
Hubble Space Telescope = WFC3 /UVIS

Scientific Objectives:

* Study of the dustin the comma
* Study comet photoevaporation
* Detect the AAs signature

Main Spectral Tracers:

Spectral lines: OI,SI, HI

Molecular bands: OH, CS

Spectral range: 120-320 nm

Resolving power: 300

Distance: 0.1-5 AU

Pointing stability: <0.1 arcsec

Expected Polarization:

~7% at 180 nm for phase angle 40°-60°

Flux from the nucleus:

2x107%erg s cm2at 180 nm- Alanine feature
5x10"3erg s'cmZat 306 nm - OH bands
Polarization precision: 5x10

Scientific Objectives:

* Study of magnetic activity

» Study the disk-star interaction

* Study dusty winds and outflows

* Track disk evolution

Main spectral tracers:

Spectral lines: Mg ll, Ol, Lyman-alpha

SCIENTIFIC

REQUIREMENTS

Spectral range: 120-320 nm
Resolving power: 30,000
Distance: 140 pc

Pointing stability: <0.1 arcsec
Flux:

3x10"2ergs'cm2at 140 nm, H,
5x10'2erg s'cm2at 280 nm, Mg |l
Polarization precision: 103 AB Aur - VLT/SPHERE




International Ultraviolet Explorer
High dispersion: 30,000
Low dispersion: 300

- SW:115-200 nm
- | LW: 200-320 nm




LW range: 190-320 nm

Modes of operation:

Low dispersion spectropolarimetry
High dispersion spectropolarimtry
Low dispersion spectroscopy

High dispersion spectroscopy

SW range: 120-200 nm
Modes of operation:
Low dispersion spectropolarimetry
High dispersion spectropolarimtry
Low dispersion spectroscopy

High dispersion spectroscopy
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High resolution mode

Off-axis parabola

with grating
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Detector 2
Off-axis parabola with grating



28.0000 Millimeters

Scale
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Low resolution mode
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28.0000 MilTlimeters
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225 kg Optical Telescope &
Electronics included
ﬂ 70 W Thermal Control is included

@ 1100 x Baffles are not included
2300

Only four mechanisms:

» one multi-turn mechanism for the rotation of the polarizer

 three rotating mechanism from one end to the other: one, to switch
the Polarizer/Analyser to a Reflective Optical Relay, and the other
two, to switch the echelle grating to a flat mirror in the LW and SW
branches of the spectrograph.
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Mission 4 years nominal + 2 years extension
Lifetime

Spacecraft: 1000 kg (compared to ARIEL w/o
cryogenics); Payload (225 Kq)

Science Data 200 Gbits /week
1 kW (ARIEL reference)
Link rate Downlink: 5,4 Mbits/s; Uplink: 16 kbits/s

URIEL is planned to be operated from a halo orbit in the L2 to avoid the contribution of the geocoronal
background and increase the observational efficiency.

The URIEL spacecraft is proposed to have a configuration with two modules very similar to the one
followed for ARIEL and allows to easily separate platform and payload developments. The Service module
will require a dedicated development that could take advantage of previous M missions developments (like

ARIEL, Euclid).

URIEL science operation is planned to be a mix: Key programs and Observatory program.
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PLANNING OF THE CALL

ACTIVITY DA7éS

Step-1 proposal submission deadline 21-May- 2025 (12:00 CEST)
Gtep-1 proposal assessment May-September 2025
Step-1 proposer hotifiCation End of September
M-Class missions workshop October 2025
gzgz-ﬁn%romsa I SStissiel 19-March-2026 (12:00 CEST)
[etters of Endorsement deadline 19-MarCh-2026 (12:00 CEST)
Proposal evaluation and scientifiC

ranking March-September 2026

November 2026 (Up tO 5

Celection of missions for study candidates)



Summary:

« UV spectropolarimetry is a fundamental technology is
an observational window that has not been open.

» UV Spectropolarimetry will result in a major
breakthrough for astronomy and astrobiology.

» The very successful mission, IUE, could updated and
upgraded to open this window with low technological
risk and very reasonable cost.

Please, contact Prof. Ana | Gomez de Castro, aig.at.ucm.es, if interested in participating in URIEL



