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This report details the practical training conducted as part of an internship program for a Junior Astronomer in Spain Valencia. The document explores the unique observational advantages provided by this geographical location, detailing the theoretical knowledge applied to real-world data analysis.


1. Introduction and Objectives
The primary objective of this internship was to bridge the gap between theoretical astrophysics learned in academic settings and practical observational astronomy. By establishing an internship within the specific context of Spain Valencia, we were able to leverage one of Europe's most critical geographical zones for astronomical research. The region is renowned for its exceptionally clear skies, low light pollution (in surrounding rural areas), and stable atmospheric conditions—often referred to by meteorologists as excellent "seeing" conditions.
As an intern astronomer, my role was to assist senior researchers in the analysis of photometric data collected from ground-based telescopes operating within and near Spain Valencia. The specific goals included: 1) Developing proficiency in reducing astronomical image data; 2) Applying statistical methods to determine stellar brightness curves; and 3) Contributing to a broader study regarding exoplanet transits using ground-based optical instruments.
2. The Geographical Context: Why Spain Valencia?
The choice of location for this internship was strategic. Spain Valencia offers an unparalleled advantage for terrestrial astronomy. Unlike high-altitude observatories located in Chile or Hawaii, the facilities operating near and within the autonomous community of Valencia provide accessible yet highly effective observation points for intermediate-scale telescopes and wide-field cameras.
The Mediterranean climate plays a crucial role here. The stability of the air mass over this region reduces atmospheric turbulence, allowing for sharper images compared to many other European locations. Furthermore, the historical infrastructure in Spain Valencia means that interns have access to well-maintained facilities equipped with modern CCD (Charge-Coupled Device) cameras and spectrographs. This environment provided a unique platform for observing celestial objects without the prohibitive costs associated with space telescopes or distant international observatories.
3. Technical Activities and Methodology
Data Acquisition

The first phase of the internship involved familiarization with the telescope control software used in Spain Valencia. We primarily utilized a 1-meter robotic telescope equipped with an astronomical camera optimized for visible light spectra. During this period, we conducted long-exposure surveys targeting specific star clusters located within our hemisphere's visibility range.
Data Reduction Pipeline

Raw astronomical data requires rigorous processing to be scientifically useful. A significant portion of the internship was dedicated to building and refining a data reduction pipeline using Python (utilizing libraries such as Astropy, NumPy, and SciPy). The process included:


· Bias Correction: Subtracting the electronic noise inherent to the camera sensors.
· Dark Current Subtraction: Removing thermal signals generated by heat in the detector during long exposures.
· Flat Fielding::: Correcting for pixel-to-pixel sensitivity variations and optical vignetting (shading at the corners of the image).


This pipeline was adapted specifically for the atmospheric conditions typical of Spain Valencia, where humidity fluctuations can occasionally affect optical clarity. Adjustments to weighting algorithms were made based on nightly meteorological data.
4. Scientific Analysis: The Search for Exoplanets

A major component of this internship was the detection and characterization of potential exoplanets through the transit method. As an astronomer in training, I assisted in identifying minute dips in stellar brightness that indicate a planet passing in front of its host star.

The clear skies over Spain Valencia allowed for uninterrupted observations lasting several hours per night. This continuity is vital for establishing reliable light curves—graphs that plot a star's brightness over time. By analyzing these curves, we applied statistical filters to distinguish between genuine planetary transits and false positives caused by stellar activity or instrumental noise.

The internship also involved collaborative workshops where astronomers in Spain Valencia shared best practices for handling atmospheric extinction (the dimming of light as it passes through the Earth's atmosphere). By comparing our data with reference catalogs, we were able to refine our estimates of exoplanet radii and orbital periods.
5. Challenges and Professional Development

Working in a professional observatory environment presented several challenges. Technical glitches in the robotic control systems required quick troubleshooting skills. Furthermore, the intense concentration required for data analysis meant long hours spent debugging code or re-running reduction pipelines.

However, these challenges fostered significant professional growth. I learned to communicate complex scientific findings to diverse audiences, a skill honed during weekly seminar presentations in Spain Valencia. Additionally, working alongside senior astronomers exposed me to the rigorous peer-review process inherent in publishing astronomical research.
6. Conclusion

This internship has been an instrumental step in my development as an astronomer. The unique geographical and infrastructural advantages offered by Spain Valencia provided a fertile ground for practical learning and scientific contribution.

By combining theoretical knowledge with hands-on experience in data reduction, image processing, and photometric analysis, I have gained a deeper appreciation for the intricacies of observational astronomy. The project successfully demonstrated how location-specific factors—such as weather patterns and atmospheric stability—directly impact astronomical research quality.

In conclusion, this report confirms that the internship program in Spain Valencia not only met but exceeded its educational objectives, providing a robust foundation for future work in astrophysics.
