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I. Orbiter Payloads
1. Soft X-ray Spectrometer (SXS)
Research Objectives:
Develop a soft X-ray spectrometer to support mission investigations of Jupiter's auroral characteristics across multiple energy bands and the processes governing their variability under solar wind dynamics and Io’s plasma supply.
Research Content: 
The instrument shall provide the following capabilities:
(1) Wide-field soft X-ray imaging of key regions, including Jupiter's auroral regions and the Io plasma torus
(2) Soft X-ray spectroscopy capable of distinguishing highly charged heavy ions
(3) In-flight calibration
(4) Stray-light suppression
(5) Data compression
Technical Specifications:
(1) Energy range: 0.2–5 keV
(2) Energy resolution: < 18% @0.5 keV
(3) Effective area: ≥ 6 cm² @0.5 keV
(4) Field of view: ≥ 5° × 5°
(5) Angular resolution: ≤ 4 arcmin
(6) Image-processing frame rate: ≥ 10 fps
(7) Time resolution: Adjustable from 30 s to 10 min
(8) Dynamic range (photon rate): 0–16,000 Photons/s
(9) Signal-to-noise ratio (SNR): ≥ 5
(10) Data compression ratio: ≥ 3
(11) Power: ≤ 45 W
(12) Mass: ≤ 17 kg

2. Magnetometer and Wave Instrument (MAGW)
Research Objectives:
The primary objective is to develop a Magnetic Field and Wave Instrument to investigate the magnitude, direction, and wave characteristics of magnetic fields. The research concentrates on: (1) examining the interactions between Jupiter’s magnetosphere, the solar wind, and the Galilean moons, with a particular emphasis on elucidating the mechanisms responsible for the formation of material escape channels within the distant magnetotail; (2) characterizing Jupiter’s auroral emissions across various energy ranges and assessing the modularory effects of the solar wind and Io; (3) analyzing the induced magnetic field within Callisto; and (4) investigating the properties of the interplanetary solar wind in the area between Venus and Jupiter.
Research Content: 
The instrument is designed to perform the following functions: (1) high-resolution vector measurements of the solar wind, Jupiter’s magnetic field, and the magnetic environments surrounding Jupiter’s moons; (2) detection and analysis of space plasma waves; (3) in-flight calibration to maintain measurement accuracy; (4) onboard data compression to optimize data transmission; and (5) suppression of spacecraft-generated interference.
Technical Specifications:
(1) Fluxgate Magnetometer (FGM): designed for magnetic field measurement
1) Range: ±65,000 nT
2) Resolution: ≤ 0.01 nT
3) Noise: ≤ 0.01 nT/Hz1/2@1 Hz
4) Temperature Stability: ≤ 0.01 nT/℃
5) Sample Rate: 1 Hz, 16 Hz, 64 Hz
(2) Search Coil Magnetometer (SCM): designed for plasma wave measurement
1) Frequency Range: 10 Hz ~ 20 kHz
2) Sensitivity: ≤ 35 fT/Hz1/2@1 kHz
3) Time resolutions of power spectral density: 1s, 10 s, 30s, 1min
4) Number of spectral lines: 256
(3) Boom length: ≥7 meters
(4) Power: ≤ 18 W
(5) Mass: ≤ 10kg

3. Jovian And Solar-wind Magnetospheric Investigation (JASMIN)
Research Objectives:
Develop an electrostatic analyzer suite to measure the composition, energy, arrival direction, and flux of electrons, ions, and energetic neutral atoms (ENAs) in the Jupiter system, supporting the following scientific requirements: (1) measurements of ions, electrons, and ENAs in the Jovian space environment to investigate the interactions between Jupiter's magnetosphere, solar wind, and the Galilean moons, as well as the escape mechanisms of ions and ENAs through the distant magnetotail; (2) solar wind measurements at apojove to provide key parameters for investigating the dual-source driving mechanism of Jupiter's aurorae; and (3) solar wind measurements along the Earth–Venus–Jupiter trajectory to investigate solar wind propagation from inner to outer heliosphere.
Research Content: 
The instrument shall provide the following capabilities: (1) analysis of the major ion species, electrons, and ENAs in Jupiter's magnetosphere; (2) measurement of key solar wind plasma parameters, including number density, bulk velocity, and temperature; (3) in-flight cross-calibration with comparable instruments on other missions; and (4) data compression.
Technical Specifications:
(1) Ion detector:
1) Energy range: 5 eV ~ 50 keV
2) Energy resolution: better than 15%
3) Energy channel number: 32 ~ 64 (adjustable)
4) Field of view: ≥360° × 90° (≤25 keV)
5) Angular resolution: ≤22.5° × 15°
6) Discrimination capability: Mass range 1~70 amu; mass resolution M/ΔM ≥30 (≤15 keV)
7) Energy flux range: H+: 10⁴~10⁸ eV/(s cm² sr eV); O+ and S++: 10³~10⁶ eV/(s cm² sr eV)
(2) Electron detector:
1) Energy range: 5 eV ~ 30 keV
2) Energy resolution: better than 15%
3) Energy channel number: 32–64 (adjustable)
4) Field of view: ≥360° × 90° (≤20 keV)
5) Angular resolution: <22.5° × 15°
6) Energy flux range: 10⁴–10⁸ eV/(s cm² sr eV)
(3) Energetic neutral atom (ENA) analyzer:
1) Energy range: 50 eV ~ 10 keV
2) Energy resolution: better than 80%
3) Energy channel number: 8 ~ 16 (adjustable)
4) Field of view: ≥360° × 10°
5) Angular resolution: ≤22.5° × 10°
6) Discrimination capability: Ability to distinguish H, He, and groups of heavy atoms, such as O and S
(4) Time resolution: 10 s, 30 s, 1 min, and 5 min
(5) Powe: ≤25 W
(6) Mass: ≤16 kg

4. Medium and High Energy Particle Detector(MEPD)
Research Objectives:
Develop a Medium and high energy particle detector to support the completion of the following detection tasks: (1) Study the interaction of Jupiter's magnetosphere with the solar wind and the Galilean moons, as well as the generation mechanism of material escape channels in the distant magnetotail; (2) Study the characteristics of Jupiter's aurora across multiple energy bands and the processes by which they are controlled by the solar wind and Io; (3) Study the propagation patterns of solar energetic particles into the outer heliosphere.
Research Content: 
Achieve the following functions: (1) obtain the energy spectra and directional distributions of high-energy ions and electrons in Jupiter's magnetosphere; (2) obtain the energy spectra and directional distributions of solar high-energy ions and electrons; (3) in-flight calibration; and (4) data compression.
Technical Specifications:
(1) Ion detection module:
1) Ion discrimination capability: capable of discriminating protons, helium ions, oxygen ions, and sulfur ions; mass number range: 1–32 amu; mass resolution: ΔM/M ≤ 20%@200 keV
2) Energy range: protons 35 keV～1000 keV
3) Energy resolution: protons better than 15%@200 keV
4) Flux range: protons 10⁻¹～10⁴ s⁻¹ cm⁻² sr⁻¹ keV⁻¹
5) Field of view: ≥180° (azimuth) × 10° (elevation)
6) Angular resolution: better than 45° (azimuth) × 10° (elevation)
7) Time resolution: 10 s, 30 s, 60 s, 300 s
(2) Electron detection module:
1) Energy range: 30 keV～600 keV
2) Energy resolution: better than 15%@100 keV
3) [bookmark: OLE_LINK3]Flux range: 10⁻¹～10⁵ s⁻¹ cm⁻² sr⁻¹ keV⁻¹
4) Field of view: ≥180° (azimuth) × 30° (elevation)
5) Angular resolution: better than 30° (azimuth) × 30° (elevation)
6) Time resolution: 10 s, 30 s, 60 s, 300 s
(3) Power: ≤15 W
(4) Mass: ≤6.5 kg

5. Far-Ultraviolet Imager (FUI)
Research Objectives:
The Far-Ultraviolet Imager (JFUI) is designed to conduct the following scientific investigations:(1) Observe Jupiter’s aurorae to investigate the origin and evolution of Jovian auroral dawn storms.(2) Observe the Io plasma torus to characterize its structure and temporal evolution.
Research Content: 
The instrument features the following capabilities:
(1) Acquire far-ultraviolet images of Jupiter’s aurorae and the Io plasma torus.
(2) Support switching among multiple spectral channels.
(3) Provide manual and automatic exposure control.
(4) Enable stray light suppression.
(5) Perform data compression.
Technical Specifications:
(1) Spectral range: covering at least 115–162 nm, with a minimum of three spectral bands: 115–122 nm, 123–130 nm, and 155–162 nm
(2) Field of view (FOV): ≥5° × 5°
(3) Instantaneous field of view (IFOV): ≤60 μrad
(4) Dynamic range: 10 kR–10 MR
(5) Bit depth: ≥10 bit
(6) Signal-to-noise ratio (SNR): ≥20 dB (@100kR)
(7) Compression ratio: Selectable options include uncompressed, near-lossless compression, 4:1, 6:1, etc
(8) Power: ≤25 W
(9) Mass: ≤5.5 kg

6. Wide Angle Camera (WAC)
Research Objectives:
Develop a Wide Angle Camera (JWAC) to support exploration tasks including: (1) Imaging the surface of Callisto; (2) Detecting the topography of Callisto.
Research Content: 
provides the following capabilities: (1) Manual and automatic exposure control; (2) Stray‑light suppression;(3) Image data compression; (4) Imaging at the solar elevation angles above 10°;(5) On‑orbit calibration.
Technical Specifications:
(1) Imaging mode: RGB Color
(2) Spectral range: covering at least 0.45 ~0.76 μm
(3) Field‑of‑view angle: ≥ 40°×40°
(4) Instantaneous Field of View (IFOV): ≤ 200 μrad
(5) Bit depth: ≥ 8 bit
(6) Image signal‑to‑noise ratio (SNR): ≥ 40 dB (target reflectance 0.2, solar elevation angle 30°)
(7) Static Modulation Transfer Function (MTF): ≥ 0.2 @ Nyquist frequency
(8) Compression ratio: selectable options including uncompression, (near‑)lossless compression, 4:1, 6:1, etc.
(9) Power: ≤ 22 W
(10) Mass: ≤ 3 kg

7. Medium Angle Camera (MAC)
Research Objectives:
Develop a Medium Angle Camera (MAC) to support Jupiter monitoring and other observation tasks during Callisto-orbit operations.
Research Content: 
provides the following capabilities: (1) manual and automatic exposure control; (2) image data compression; (3) stray-light suppression; (4) image windowing and pixel binning; (5) Imaging at the solar elevation angles above 10°.
Technical Specifications:
(1) Imaging mode: RGB color
(2) Spectral range: covering at least 0.45–0.76 μm
(3) Field of view (FOV): ≥ 5° × 5°
(4) Instantaneous field of view (IFOV): ≤ 20 μrad
(5) Bit depth: ≥ 10 bit
(6) Image signal-to-noise ratio (SNR): ≥ 40 dB (target reflectance 0.5, solar elevation angle 30°)
(7) Static modulation transfer function (MTF): ≥ 0.2 @ Nyquist frequency
(8) Compression ratio: selectable options including uncompression, (near‑)lossless compression, 4:1, 6:1, etc.
(9) Power: ≤ 12 W
(10) Mass: ≤ 3.5 kg

[bookmark: OLE_LINK1]8. Callisto Laser Altimeter (CLA)
Research Objectives:
To develop a laser altimeter to support the exploration of Callisto's surface topography and other related scientific objectives.
Research Content: 
[bookmark: OLE_LINK6]The payload is designed to provide the following functions: (1) Capability to measure icy moons such as Callisto; (2) Measurement of the distance from the payload to the sub-satellite point (nadir) on the target surface; (3) Stray light suppression; (4) Time synchronization with the satellite.
Technical Specifications:
(1) Number of laser beams: single beam
(2) Laser wavelength: 1064 ± 0.5 nm
(3) Measurement range: maximum 400 km (surface albedo > 10%)
(4) Laser beam divergence: ≤ 0.1 mrad
(5) Range accuracy: ≤ 1 m
(6) Measurement frequency: 1 Hz
(7) Power: ≤ 90 W
(8) Mass: ≤ 13 kg

9. Visible and Infrared Imaging Spectrometer (VIRIS)
Research Objectives:
To develop a visible and infrared imaging spectrometer that supports the following investigations: (1) characterization of Callisto's surface composition and (2) analysis of Jupiter's atmospheric composition.
Research Content: 
The instrument shall provide the following capabilities: (1) infrared spectral imaging over the 0.7–4.7 μm; (2) selective extraction of data in the spatial and spectral dimensions; (3) stray-light suppression; (4) onboard data compression; and (5) in-flight calibration.
Technical Specifications:
(1) Spectral range: 0.7–4.7 μm
(2) Spectral resolution: ≤5 nm @ 0.7–1.6 μm and ≤10 nm @ 1.6–4.7 μm
(3) Field of view (FOV): ≥4.0°
(4) Instantaneous field of view (IFOV): ≤0.3 mrad @ 0.7–1.6 μm and ≤0.6 mrad @ 1.6–4.7 μm
(5) Signal-to-noise ratio (SNR): ≥30 dB @ 0.7–3.0 μm and ≥15 dB @ 3.0–4.7 μm (target reflectance 0.3, solar elevation angle 30°)
(6) Static modulation transfer function (MTF): ≥0.1 @ the Nyquist frequency
(7) Bit depth: ≥12 bit
(8) Compression ratio: selectable options including uncompression, (near‑)lossless compression, 4:1, etc.
(9) Power: ≤75 W
(10) Mass: ≤20 kg

10. Callisto Gamma-Ray Spectrometer（CGRS）
Research Objectives:
To develop a gamma-ray spectrometer payload, which supports the implementation of scientific missions including the detection of gamma rays from the decay of radioactive elements on the surface of Callisto.
Research Content: 
The instrument will deliver the following key capabilities:
(1) Acquisition of gamma-ray energy spectra from the Callisto surface;
(2) Rejection of high-energy charged particles (≥ 10 MeV).
Technical Specifications:
(1) Energy range: 0.3 MeV ~ 3 MeV
(2) Energy resolution (FWHM):  ≤3.1% @ 1.46 MeV
(3) Full energy peak efficiency: > 40% @ 1.779 MeV
(4) Detector geometric area: > 42 cm²
(5) Detector intrinsic background count rate: < 0.5 cps @ (40K peak region: 1.38 MeV ~ 1.54 MeV); < 0.13 cps @ ( 232Th peak region: 2.545 MeV ~ 2.685 MeV)
(6) Anti-coincidence rejection efficiency for charged particles above 10 MeV: > 98%
(7) Spectrum integration time: adjustable from 1 s to 60 s
(8) Power: ≤ 13 W
(9) Mass: ≤ 6.5 kg





II. Lander Payloads
1. Callisto Surface Composition Analyzer (CSCA)
Research Objectives:
To develop a Surface Composition Analyzer to enable exploration tasks such as conducting Raman spectroscopy measurements at the Callisto landing site and qualitative identification of surface composition.
Research Content: 
The instrument shall realize the following functions: (1) acquisition of Raman spectra from the surface targets in the landing area, (2) capability of in-situ calibration.
Technical Specifications:
[bookmark: _Hlk242963066](1) Spectral Range: 300 – 3800 cm-1
(2) Spectral Resolution: ≤16 cm-1
(3) Laser Wavelength: 266 nm (to be determined)
(4) Detection Distance: 100 – 250 mm
(5) Dimensions: ≤ 200 mm × 160 mm × 120 mm
(6) Power: ≤75 W
(7) Mass: ≤4.5 kg (probe)

2. Callisto Lander Magnetometer(CLMAG)
Research Objectives:
The primary objectives in the development of the Callisto lander magnetometer are as follows: (1) to conduct in-situ measurements of the magnetic field on Callisto’s  surface; (2) to distinguish between magnetic fields originating internally and those coming from external sources, particularly from the ionosphere and fields induced within Callisto, by integrating magnetic field data from both orbiting and surface instruments; and (3) to investigate Callisto’s internal electrical conductivity properties, providing critical observational constraints that improve knowledge of its internal structure and the potential existence of a subsurface ocean.
Research Content: 
The instrument is designed to achieve the following capabilities: (1) high-resolution vector measurements of the solar wind, Jupiter’s magnetic field, and the local magnetic environment surrounding Callisto; (2) in-flight calibration capabilities to maintain measurement accuracy; (3) onboard data compression to optimize data transmission; and (4) effective suppression of platform-generated interference. 
Technical Specifications:
(1) Range: ±10,000 nT, ±65,000 nT (ground testing)
(2) Resolution: ≤ 5 pT
(3) Noise: ≤ 10 pT/Hz1/2@1 Hz
(4) Temperature Stability: ≤ 0.01 nT/℃
(5) Sample Rate: 1 Hz
(6) Power: ≤ 7 W
(7) Mass: ≤ 0.5 kg (probe)
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