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With the SClentific Qt application for Learning from Observations of Plasmas (SciQLop), analyzing space physics data is made easier. The project aims to solve the technical challenges involved Iin

retrieving and interpreting data from remote servers, which can be daunting for students or newcomers. Even analyzing data from a single instrument on a given mission can raise some technical

difficulties such as finding where to get them, how to get them and sometimes how to read them. These challenges can compound when building complex machine learning pipelines involving multiple
“Instruments and even multiple spacecraft missions. The SciQLop project removes these technical difficulties while maintaining high performance, allowing scientists to focus on their data analysis.

iﬁ : Making Space Physics Data Access Easy

Speasy

Speasy Is an open-source Python package that streamlines the discovery and retrieval of space physics data from remote servers. By providing a
user-friendly API, Speasy removes the technical complexities involved in finding and downloading data from sources such as CDAWeb, SSCWeb,
CSA, and AMDA, making it easier for researchers and students to focus on data analysis.

‘Key features

+Simple API e« Efficient caching mechanism Speasy + NumPy/SciPy: Power Up Your Analysis:

With just one function, get_data( what, [when] ), you can retrieve any Speasy delivers instant data access by reusing cached

combination of data products and time ranges. This makes it easy to access requests, no archive queries needed. Its cache auto-detects Run NumPy functions on Speasy variables and get Speasy variables back.
the specific data you need for your analysis, without having to navigate updates, removing outdated entries for fast, reliable results and Use SciPy to resample, filter, or interpolate—all with built-in wrappers.
complex server structures or learn multiple APIs. lighter load on public archives.

* No array conversion: np.sgrt(your_data) keeps metadata intact.

Juno FGM = spz.inventories.data tree.amda.Parameters.Juno.FGM

L * Ready-to-use tools: Smooth resampling, Butterworth filters, interpolation

Juno _FGM.orbit jupiter.juno fgm orbfull.juno fgm orbfull mag, In one call.
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plt.figure(figsize=(10,4))
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) Users |ocal def vect_to_mfa_delta(start, stop):
plt.tight_layout() - B=spz.get_data(spz.inventories.tree.amda.Parameters.Cassini.MAG.orbit_saturn.cass_mag_krtphr.cass_b_krtphr,
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- . i ’ cachne matrix_REF_to_MFA[2]=np.cross(matrix_REF_to_MFA[@] ,matrix_REF_to_MFA[1])
* Effortless Data Discovery: {aSpeasy
‘\/ B_mfa = np.einsum('kj,ij->ik', matrix_REF_to_MFA, delta_B)
/ B mfa = sosfiltfilt( sos=sos,var=B mfa)
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Instantly—no manual queries or digging through docs. ' Public
. def mirror mode threshold(start time: float, stop time: float) -> SpeasyVariable or None:
archives mmsl products = spz.inventories.data tree.cda.MMS.MMS1

* Live inventory: Always see the latest available products.
products = [mmsl products.DIS.MMS1 FPI FAST L2 DIS MOMS.mmsl dis temppara fast,

Ay Amda - =
- . . : : : mmsl products.DIS.MMS1 FPI FAST L2 DIS MOMS.mmsl dis tempperp fast,
* Code-friendly discovery: Tab-complete datasets directly in your script or e 1s e e T T T s B e e T
notebook_ mmsl products.DIS.MMS1 FPI FAST L2 DIS MOMS.mmsl dis numberdensity fast]
« Zero setup: Start browsing data sources immediately—no preconfigured tpara, tperp, b, n = spz.get_data(products, start_time, stop_time)
lists. anisotropy = tperp / tpara
Pperp = tperp * n * le6
b = interpolate(tperp, b)
betaperp = Pperp * cst.mu 0 * cst.e * 2 / (b["Bt"] * le-9) ** 2
. . . . ' = b * isot 5l
Spend less time searching, more time analmyzing. | u N or ipetaperp © {anisotropy = 1
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SciQLop: A Fast and User-Friendly GUI for Space Physics Data Analysis
The SciQLop GUI app Is a fast and extensible data analysis tool written in Python using PySide. Built with the aim of simplifying the analysis of in-situ space physics measurements, this app
utilizes Speasy to access data from remote servers. In addition to its speed and simplicity, the app is also designed to be highly extensible, with an embedded IPython kernel and JupyterLab
for easy integration with other Python tools and libraries. E
Key features:
e N O _ _ _ _ N _ _ ] ] N
e« Effortless Exploration for Everyone: * SciQLop + JupyterLab: Code, Customize, Visualize: * Build Virtual Products, Visualize Instantly:
SciQLop’s intuitive interface balances power and simplicity, Bridge interactive science and Python’s power: Craft custom plot panels and Create custom virtual products—Python functions that take a time
letting researchers at all coding levels focus on science—not products in Jupyter Notebooks using SciQLop’s API. range and return time series or NumPy arrays. SciQLop automatically
software. * Hybrid workflows: Combine SciQLop’s responsive Ul (pan/zoom, real-time ;?]%O?np;ftifst?neg‘ on-the-fly as you zoom or pan, with live visualization
* Drag-and-drop simplicity: Build workflows, layer data, and updates) with Python’s rich libraries (NumPy, Pandas). y PP-
customize plots with clicks, not code. + Rapid prototyping: Build and test custom data pipelines or visualizations without Deflne In rr_nnut_eg. Combine data sources or algorithms into reusable
: : : . . functions with minimal code.
* Lightning-fast interaction: Seamless, lag-free zoom/pan leaving Jupyter.
keeps exploration fluid, even for gigabyte-scale datasets. - Best of both worlds: Deploy polished, interactive panels in SciQLop or export Dlyé?samlc updates: Results refresh seamlessly as users interact with
~_ results to Python for deeper analysis. )\ PO
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