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𝑛𝑐 𝑳,𝑹 = 𝑛𝑳,𝑹 ± 𝑖𝑘𝑳,𝑹

The complex refractive index of alanine differs for L and R

Circular Dichroism (CD)

results in different absorbance of L-CPR and R-

CPR, which can be denoted as AL and AR,

respectively. The Beer-Lambert law relates

these absorbances to the absorption of

radiation:

𝐼𝐿,𝑅 = 𝐼𝐿,𝑅
0 10−𝐴𝐿,𝑅

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.

INTERACTION OF RADIATION WITH MATTER



Expected ORD signal for alanine in gas phase 

(for C67 parameters)



UV spectropolarimetry key to AA remote sensing



Rayleigh regime
𝑎 ≪ 𝜆

Resonance regime
𝑎 ≈ 𝜆

Geometrical optics
𝑎 ≫ 𝜆

Rojas et al. (2021) López-Viejobueno & Gómez de Castro (2025)

Ultraviolet radiation  & SMALL particles



Markov et al. (2025)



YOUNG PLANETARY SYSTEMS: 
POLARIZATION IS VARIABLE ON TIME SCALES OF DAYS

• It is a complex area where many physical 

components share similar electron temperatures 

and radiate at UV wavelengths

• Polarization variability has been detected in 35% 

of the stars with more than 2 observations.

• Similar spectral tracers and polarimetry enables 

discrimination trough the dust column, dust size 

distribution and alignment.

• Comets during early life of planetary systems will 

be accessible

Nadeau & Bastien, 1986

H2, CO, inner disk

Stellar atmosphere 

Inner disk wind 

Accretion shocks

Magnetosphere

Distribution of CS matter in AK Sco

Gómez de Castro et al. 2013
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Hussain et al. 2007

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

Gómez de Castro 2002

Stellar activity at early phases 
- Zeeman-Doppler imaging -



MASSIVE STARS RESEARCH

Ud-Doula+2013
Oksala+2015

• 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.

- Zeeman-Doppler imaging





International Ultraviolet Explorer

High dispersion: 30,000

Low dispersion: 300

SW: 115-200 nm

LW: 200-320 nm



URIEL



High resolution mode

350 mm

Detector 2

Echelle grating

Echelle grating

Off-axis parabolas

Off-axis parábola 
with grating

Off-axis parábola with grating

Polariser



182 nm

321 nm

185 nm

314 nm
200.5 nm

204.4 nm

115.3  nm 116.7 nm



Low resolution mode

Detector 1

Detector 2

Polariser

Flat mirror

Flat mirror

Off-axis parabolas

Off-axis parabola with grating

Off-axis parabola
with grating



115 nm

200 nm

180 nm

320 nm



Parameter Value Comments

Mass 225 kg Optical Telescope & 

Electronics included

Power 70 W Thermal Control is included

Volumen Ø 1100 x 

2300

Baffles are not included

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.



Component TRL Comments

Telescope 7 UV coating of the primary

Spectrograph 8/9 IUE, HST, WSO-UV

Detectors 8/9 WSO-UV, CUTE

Polarimeter 5 Other concepts (CLASP, 

WUPPE have TRL:9)

Dichroic 7 GALEX 

Mechanisms 7 WSO-UV

QE of the WSO-UV Teledyne-e2V detectors

measured during the validation tests.

MgF2 birrefrigence curve. As No-Ne decreases,

the separation between the two rays decreases.



Concept Requirement

Mission 

Lifetime

4 years nominal + 2 years extension

Mass Spacecraft: 1000 kg (compared to ARIEL w/o 

cryogenics); Payload (225 Kg)

Science Data 200 Gbits /week

Power 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.



Science Consortium        



ACTIVITY DATES

Step-1 proposal submission deadline 21-May- 2025 (12:00 CEST)
Step-1 proposal assessment May-September 2025
Step-1 proposer notification End of September
M-class missions workshop October 2025
Step-2 proposal submission 
deadline 19-March-2026 (12:00 CEST)

Letters of Endorsement deadline 19-March-2026 (12:00 CEST)
Proposal evaluation and scientific 
ranking March-September 2026

Selection of missions for study November 2026 (up to 5 
candidates)

PLANNING OF THE CALL



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

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.


