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WHY IN NEWS:

The Solar wind Magnetosphere Ionosphere Link Explorer (SMILE) satellite — a landmark joint

mission of the European Space Agency (ESA) and the Chinese Academy of Sciences (CAS) — lifted off

on 19 May 2026 aboard a Vega-C rocket from the Guiana Space Centre, Kourou, French Guiana, at

03:52 UTC. The first signal was received by the New Norcia ground station at 04:48 UTC, confirming

successful spacecraft separation. SMILE is the first jointly selected, designed, implemented, launched,

and operated space science mission between ESA and China — representing a new tier in international

scientific cooperation.

WHAT IS THE SMILE MISSION?

SMILE — Solar wind Magnetosphere Ionosphere Link Explorer — is a space weather science

satellite designed to image and study in real time how Earth’s magnetosphere responds to the continuous

stream of charged particles emanating from the Sun, known as the solar wind.

The mission addresses a fundamental gap in space science: while scientists have studied individual

magnetospheric phenomena for decades, no single spacecraft has ever been able to simultaneously image

the entire Sun-facing boundary of Earth’s magnetic field in X-rays, map auroral activity in UV, and

measure the solar wind’s properties in situ — until SMILE.

PARTNER ROLE

ESA Payload module; Soft X-ray Imager (SXI); Vega-C launch vehicle; testing and

integration facilities; primary ground station (New Norcia, Australia)

Chinese Academy of
Sciences (CAS)

Satellite platform (bus); three science instruments (UVI, LIA, MAG); spacecraft

operations; science data contribution

Partnership Structure

SMILE Mission: ESA-China Joint Satellite toSMILE Mission: ESA-China Joint Satellite to
Map Earth's MagnetosphereMap Earth's Magnetosphere
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UPSC & STATE PCS CURRENT AFFAIRS ujiyari.com ↗

SMILE Mission: ESA-China Joint Satellite to Map Earth's Magnetosphere 2 / 12

https://ujiyari.com/vocab/in-situ/
https://ujiyari.com/


The SMILE spacecraft consists of a platform provided by CAS attached below a payload module built by

Airbus (Spain) for ESA. The CAS platform arrived at ESTEC (ESA’s technology centre in the Netherlands)

on 9 December 2024 on a dedicated flight from Shanghai, marking the final hardware integration phase.

KEY MISSION PARAMETERS

PARAMETER DETAIL

Full name Solar wind Magnetosphere Ionosphere Link Explorer

Mission type Space weather / magnetospheric science

Agencies ESA + Chinese Academy of Sciences (CAS)

Launch date 19 May 2026, 03:52 UTC

Launch vehicle Vega-C (ESA’s medium-lift rocket; payload capacity ~2,300 kg to Sun-synchronous

orbit)

Launch site Guiana Space Centre, Kourou, French Guiana

Spacecraft mass ~2,200 kg

Orbit type Highly Elliptical Orbit (HEO), Molniya-type

Apogee altitude ~121,182 km (≈ ⅓ of the distance to the Moon; ~19 Earth radii) above the North Pole

Perigee altitude ~5,000 km above the South Pole

Orbital inclination 73° (to optimise view of the northern auroral oval)

Orbital period ~51 hours

Time at high altitude ~80% of each orbit (≈ 9 months/year) — maximises science collection

Nominal mission

lifetime

3 years

Primary ground station New Norcia, Western Australia (ESA)

SCIENTIFIC INSTRUMENTS

SMILE carries four science instruments — two remote-sensing, two in situ:
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INSTRUMENT PROVIDER TYPE PURPOSE

SXI — Soft X-ray

Imager

ESA (Airbus

Spain)

Remote

sensing

Wide-field lobster-eye telescope using micropore optics;

images the magnetopause and bow shock in soft X-rays

(0.2–2.5 keV); two large X-ray-sensitive CCD detectors

UVI — Ultraviolet

Imager

CAS Remote

sensing

Images Earth’s northern auroral oval in UV; links

magnetospheric boundary dynamics to auroral

precipitation in the ionosphere

LIA — Light Ion

Analyser

CAS In situ Measures solar wind ion properties in real time;

monitors proton and alpha particle flux and velocity

distribution

MAG —

Magnetometer

CAS In situ Measures magnetic field variations at and near the

magnetospheric boundary; monitors field compression

during geomagnetic storms

The SXI is SMILE’s headline instrument — it will be the world’s first operational wide-field soft X-ray

imager dedicated to imaging the terrestrial magnetosphere. It uses a lobster-eye optics design (inspired by

the compound eyes of lobsters), which allows a large field of view while maintaining sensitivity to faint X-ray

emissions from the magnetopause region.

THE SCIENCE: WHY STUDY THE MAGNETOSPHERE?

The magnetosphere is the region of space around Earth dominated by its magnetic field, extending from

roughly 500 km above the surface (where it merges with the ionosphere) to ~60,000 km on the Sun-

facing (dayside) side and stretching hundreds of thousands of km on the night side (the magnetotail).

It acts as Earth’s primary shield against the solar wind — a continuous outflow of charged particles (protons,

electrons, alpha particles) from the Sun travelling at 400–800 km/s. Without the magnetosphere, the solar

wind would strip away the upper atmosphere and erode the ozone layer, making Earth inhospitable.

Earth’s Magnetosphere — The Invisible Shield
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BOUNDARY LOCATION PROCESS

Bow Shock ~90,000 km sunward Solar wind abruptly decelerates from supersonic to subsonic —

analogous to a sonic boom

Magnetosheath Between bow shock and

magnetopause

Turbulent, heated solar wind plasma fills this region

Magnetopause ~60,000 km sunward The true boundary of Earth’s magnetic field; where solar wind

pressure equals magnetic pressure

Magnetotail Night side; >300,000 km Stretched magnetic field lines; site of magnetic reconnection

and substorm energy release

SMILE’s highly elliptical orbit lets it spend prolonged periods at high altitude (beyond the magnetopause on the

dayside), enabling it to observe the entire magnetospheric interaction zone in a single field of view

— something no prior mission has achieved.

Key science goals:

SMILE will image up to 40 hours of continuous observations per orbit, accumulating a dataset that will

reveal, for the first time, the global-scale, real-time response of Earth’s entire magnetic shield.

SPACE WEATHER — SOCIETAL SIGNIFICANCE

Space weather refers to dynamic conditions in Earth’s near-space environment driven by solar activity.

Understanding the solar wind–magnetosphere interaction is critical for predicting and mitigating space weather

impacts.

Solar Wind Interaction — Key Boundaries

What SMILE Will Study

Dayside magnetosphere dynamics — How does the magnetopause move and flex in response to

changing solar wind pressure and direction?

1

Magnetic reconnection — When and where do the solar wind’s magnetic field and Earth’s field

merge (reconnect), allowing solar plasma to enter the magnetosphere?

2

Magnetospheric substorms — How does energy stored in the magnetotail suddenly release,

driving auroral displays and particle acceleration?

3

Magnetosphere–ionosphere coupling — How are processes at the remote magnetopause

(thousands of km away) instantaneously reflected in auroral activity visible in the ionosphere?

4
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DOMAIN AFFECTED RISK

Satellites Increased drag in low Earth orbit; charging damage to components; orbital decay during

geomagnetic storms

GPS / GNSS

navigation

Ionospheric scintillation disrupts signal accuracy; aviation and precision agriculture

affected

Power grids Geomagnetically Induced Currents (GICs) can overload transformers — the 1989 Quebec

blackout (9 hours) affected 6 million people

Radio
communications

HF (shortwave) radio blackouts during solar flares; affects aviation communications

Astronaut safety Elevated radiation exposure during solar energetic particle (SEP) events

Financial systems Any sustained disruption to GPS/satellite banking infrastructure cascades into financial

sector

The most severe space weather events — such as the 1859 Carrington Event (the most intense recorded

geomagnetic storm) or the May 2024 G5-class storm (the strongest in 20 years) — demonstrate that

extreme solar events remain an underappreciated civilisational risk. SMILE data will significantly improve

predictive models.

INDIA ANGLE: ISRO’S SPACE WEATHER EFFORTS

India is not a partner in the SMILE mission, but Indian space science is directly relevant to its goals:

Aditya-L1, launched by ISRO on 2 September 2023 and placed in halo orbit around the Sun–Earth

Lagrange Point 1 (L1) at ~1.5 million km from Earth, is India’s first dedicated solar observation mission. It

carries seven payloads including:

Aditya-L1 and SMILE are complementary missions: Aditya-L1 observes the solar source of space weather

(the Sun), while SMILE observes the terrestrial response (the magnetosphere). Data from both missions

together will provide an end-to-end picture of solar storm propagation and impact.

Why Space Weather Matters

Aditya-L1 — India’s Sun Watcher

VELC (Visible Emission Line Coronagraph) — images the solar corona

SUIT (Solar Ultraviolet Imaging Telescope) — full-disc UV images

SoLEXS & HEL1OS — soft and hard X-ray flare monitors

ASPEX & MAG — in situ solar wind particle and magnetic field instruments
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In October 2024, Aditya-L1’s in situ instruments captured data showing a powerful solar storm compressed

Earth’s magnetic field to unusually low altitudes, briefly exposing geostationary satellites to harsh

conditions — precisely the kind of event SMILE is designed to characterise globally.

PROGRAMME ROLE

Aditya-L1 Solar monitoring from L1; solar wind and CME tracking

NAVIC India’s regional navigation satellite system — vulnerable to ionospheric disruption from

space weather; improved forecasting directly benefits NAVIC reliability

GSAT series Geostationary communication satellites operate at ~36,000 km — within geomagnetic storm

damage zone

IRNSS ground

network

Ionospheric TEC (Total Electron Content) monitoring stations across India

India’s satellite fleet — including NAVIC, GSAT communication satellites, and Earth observation satellites — is

increasingly vulnerable to space weather as the fleet grows. SMILE’s improved models will benefit all nations

operating satellites, including India.

ESA-CHINA COLLABORATION: GEOPOLITICAL CONTEXT

SMILE is the first joint ESA–China mission to be jointly selected, designed, launched, and operated by

both agencies. The mission was formally approved in 2015 following a joint call in 2011 between ESA’s Science

Programme and CAS.

The collaboration is significant given the Wolf Amendment (USA, 2011), which prohibits NASA from

bilateral cooperation with China’s space programme without specific congressional approval. This has

effectively barred the United States from participating in joint space science missions with China. ESA,

operating under different political constraints, has proceeded independently — making SMILE a prominent

symbol of European strategic autonomy in space science.

However, the mission has drawn scrutiny in Western policy circles regarding dual-use technology transfer risks

in joint spacecraft integration and data-sharing arrangements.

ISRO’s Space Weather Infrastructure
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UPSC RELEVANCE

Prelims-level facts:

Mains-level analysis:

Keywords: Magnetosphere, solar wind, SMILE, ESA, CAS, space weather, Vega-C, soft X-ray, magnetopause,

bow shock, Aditya-L1, Lagrange Point, lobster-eye optics, geomagnetically induced currents, Wolf Amendment.

Sources: ESA, PIB

GS Paper 3 — Science & Technology / Space Science

SMILE = Solar wind Magnetosphere Ionosphere Link Explorer

Launch date: 19 May 2026 on Vega-C from Kourou, French Guiana

Joint mission: ESA + Chinese Academy of Sciences (CAS)

Orbit: Highly Elliptical Orbit (HEO); apogee ~121,000 km; period ~51 hours

Key instrument: SXI (Soft X-ray Imager) — world’s first wide-field X-ray imager of Earth’s

magnetosphere; uses lobster-eye optics

Mission duration: 3 years

Magnetopause location: ~60,000 km on the dayside

Significance of magnetosphere for life and civilisation (space weather mitigation)

Complementarity of SMILE and India’s Aditya-L1 in the solar-terrestrial observation chain

Geopolitical dimensions: ESA–China cooperation vs NASA’s Wolf Amendment restriction

Societal risks of space weather: power grids, GPS, satellites, aviation

India’s vulnerability and preparedness: satellite fleet, NAVIC, ionospheric monitoring

UPSC & STATE PCS CURRENT AFFAIRS ujiyari.com ↗

SMILE Mission: ESA-China Joint Satellite to Map Earth's Magnetosphere 8 / 12

https://www.esa.int/
https://pib.gov.in/
https://ujiyari.com/vocab/mitigation/
https://ujiyari.com/vocab/complementarity/
https://ujiyari.com/vocab/vulnerability/
https://ujiyari.com/


FACTS CORNER — KNOWLEDGEPEDIA

SMILE MISSION — CORE FACTS:

SMILE INSTRUMENTS:

MAGNETOSPHERE — KEY BOUNDARIES:

SPACE WEATHER RISKS:

INDIA’S RELATED MISSION:

Full name: Solar wind Magnetosphere Ionosphere Link Explorer

Agencies: ESA + CAS (Chinese Academy of Sciences)

First-ever: jointly selected, designed, launched, and operated ESA–China space science mission

Launch: 19 May 2026, 03:52 UTC, Vega-C rocket, Kourou, French Guiana

Spacecraft mass: ~2,200 kg

Orbit: Highly Elliptical Orbit (HEO) — apogee ~121,182 km; perigee ~5,000 km; inclination 73°

Orbital period: ~51 hours; spends ~80% of orbit at high altitude

Mission duration: 3 years (nominal)

SXI (Soft X-ray Imager) — ESA; lobster-eye optics; 0.2–2.5 keV; first X-ray imager of the
magnetosphere

UVI (Ultraviolet Imager) — CAS; northern auroral oval imaging

LIA (Light Ion Analyser) — CAS; in situ solar wind ion measurements

MAG (Magnetometer) — CAS; in situ magnetic field measurements

Bow shock: ~90,000 km sunward (supersonic → subsonic transition)

Magnetopause: ~60,000 km sunward (true magnetic boundary)

Magnetotail: night side, stretches >300,000 km

Power grids: Geomagnetically Induced Currents (GICs) — 1989 Quebec blackout: 9 hours, 6 million
people

Most severe recorded event: Carrington Event, 1859

Recent strong event: May 2024 G5-class geomagnetic storm

Aditya-L1: ISRO solar observatory; launched 2 September 2023; halo orbit around L1 Lagrange Point
(~1.5 million km from Earth); 7 payloads

Complementary to SMILE: Aditya-L1 monitors the Sun (source); SMILE monitors Earth’s magnetic
response (impact)
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VEGA-C ROCKET:

WOLF AMENDMENT (USA, 2011):

← NEWER ARTICLE

WHO Declares Bundibugyo Ebola Outbreak in
DRC-Uganda a PHEIC

OLDER ARTICLE →

Rajnath Singh in Seoul: India-South Korea
Sign Defence MoU,...

RELATED EDITORIALS

INDIAN EXPRESS

For WTO to Matter, It Needs to Recognise the Politics Behind Trade
19 May

INDIAN EXPRESS

Why Iran War, Monsoon Worries Could Make 2026 India's Year of Millets
18 May

INDIAN EXPRESS

Why India and Pakistan Don't Talk Any More — Looking Back, and Ahead
18 May

THE HINDU

Oslo Summit Must Mark India's Northward Turn
18 May

ESA’s medium-lift launch vehicle

Payload capacity: ~2,300 kg to Sun-synchronous orbit

Operated by Arianespace from Kourou, French Guiana

Prohibits NASA from bilateral cooperation with China’s space programme without explicit
congressional approval

Result: SMILE is ESA–China only; NASA is excluded
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RELATED KEY TERMS

KEY TERM

Act East Policy
India's strategic foreign policy framework prioritising active...

KEY TERM

Active Case Finding (TB)
A proactive public health strategy where health workers systematically...

KEY TERM

Advanced Technology Vessel (ATV) Programme
India's classified, decades-long programme to indigenously design and...

KEY TERM

Agri-Photovoltaic
A dual land-use technology that integrates elevated solar panels with...
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