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ABSTRACT
[bookmark: _GoBack]The evolution of digital cinematography in recent years, especially with the ARRI ALEXA 65 camera and SkyPanel Pro lighting system, has greatly changed how filmmakers translate creative vision into images. This study explores how strategic manipulation of colour temperature influences emotional engagement and narrative depth in modern film, focusing on Dune 2 (2024) as its main case. Using cognitive and phenomenological frameworks, and supported by quantitative physiological data and self-reported audience feedback, the research shows that warm colour temperatures reliably evoke nostalgia and emotional closeness. In contrast, cool temperatures generate tension and psychological distance. These effects, though significant, are influenced by cultural background and individual experience. The results illustrate that precise control of colour temperature greatly enhances emotional impact and storytelling immersion, while also highlighting ongoing challenges in balancing aesthetic stylisation with naturalism and managing technical limitations, thus suggesting that cinematographers must consider target audience demographics when making colour temperature decisions.
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Introduction
	The art of filmmaking has perpetually mirrored humanity's broader technological innovation and creative evolution. From the pioneering silent films of cinema's nascent decades to the visually stunning spectacles defining contemporary blockbuster productions, technological advancements have consistently expanded the creative possibilities available to filmmakers. Leading this transformative evolution are groundbreaking camera innovations and sophisticated lighting equipment that establish new industry standards for visual excellence. This revolutionary shift has not merely transformed production methodologies but fundamentally redefined cinema's aesthetic dimensions, permanently altering visual storytelling's landscape and creating unprecedented opportunities for emotional expression through visual media.
	The digital camera's advent ushered in a transformative era in film production where Lucas's Star Wars Episode II: Attack of the Clones (2002) pioneered major studio filmmaking shot entirely with digital cameras, catalyzing significant industry-wide technological adoption that forever changed production paradigms. Contemporary tools like the ARRI ALEXA 65 are now extensively employed across prestigious cinematic productions, providing filmmakers with unprecedented creative flexibility and technical control. Digital cinematographic development has been particularly marked by the transition toward high-definition image capture capabilities, with films like Dune 2 (2024) shot primarily using ARRI ALEXA 65 and ALEXA Mini LF cameras, definitively establishing digital formats as capable of producing images matching or exceeding traditional film quality in resolution, dynamic range, and colour fidelity.
	Lighting's role in digital cinematography has also evolved dramatically alongside the digital revolution, fundamentally transforming how cinematographers approach visual storytelling. With the use of High dynamic range (HDR) capture capabilities, cinematographers like Deakins in Blade Runner 2049 (2017) were able to harness natural and artificial light sources in creating visually striking sequences that challenged traditional film lighting conventions and expanded the boundaries of what was technically achievable. LED lighting technology's emergence, exemplified by ARRI's SkyPanel Pro, has revolutionised cinematographic lighting by offering unprecedented control over colour spectrum and intensity variations, allowing real-time adjustments that previously required extensive preparation and multiple takes.
	Despite these transformative innovations reshaping cinematography, fundamental questions persist: how precisely do these technologies influence cinematic aesthetics and emotional engagement in measurable ways? This study analyses the technical capabilities of ARRI ALEXA 65 and SkyPanel Pro systems, exploring psychological and emotional effects of colour temperature manipulation through empirical measurement, and examining case studies demonstrating their practical narrative impact in professional productions. This paper contributes substantively to cinematography studies, affective film theory, and technical film production knowledge.
Conceptual Clarification and Theoretical Framework
The ARRI ALEXA 65
	According to ARRI rental (2025), the ARRI ALEXA 65, introduced in 2014, represents a quantum advancement in digital cinema technology, featuring the revolutionary ALEV IV sensor, delivering over 17 stops of dynamic range, substantially exceeding previous models' 14.5 stops of image quality. 
This has fundamentally transformed cinematographic approaches by enabling simultaneous detail capture in both highlight and shadow regions without complex multiple-exposure lighting setups that previously constrained production efficiency. Key technical improvements include superior highlight handling mimicking film's natural gradual roll-off characteristics rather than harsh digital clipping artefacts that plagued earlier digital systems. 
The ARRI SkyPanel Pro
	According to ARRI rental (2025), the SkyPanel Pro offers revolutionary LED lighting control capabilities with continuous colour temperature adjustment spanning 2,700K to 10,000K while maintaining exceptionally high 
colour rendering index (CRI) values exceeding 95, ensuring accurate colour reproduction that faithfully represents how objects appear under natural lighting conditions. Beyond fundamental colour temperature control, the system provides comprehensive RGBW spectrum capabilities and spectral tunability, allowing cinematographers to create custom lighting spectral distributions and precisely match specific skin tones or predefined colour palettes, essential for maintaining visual continuity across complex productions.
The ALEXA 65's exceptional dynamic range perfectly captures SkyPanel Pro's precise colour output, while the lighting system's instantaneous adjustability eliminates time-consuming technical setup modifications that traditionally disrupt creative momentum. This integration streamlines production workflows, maintains consistent visual language throughout projects, and future-proofs content for evolving display technologies, including HDR and wide colour gamut displays, ultimately allowing artistic vision to supersede technical limitations.

Colour Theory
	According to Joan Eckstut et’al (2013), colour theory represents the study of how colours work together and affect human emotions and perceptions, functioning as a comprehensive toolbox for artists, designers, and creators to help them choose appropriate colours for their projects. This is to say that colour theory enables practitioners to select colours that harmonise effectively and convey intended moods or messages in creative work. Based on the above statement, Gage (1999) traces these origins to Newton's groundbreaking 17th-century prism experiments, which revealed that white light contains the complete visible colour spectrum, establishing the physical basis for colour perception. Goethe (1840) subsequently expanded this scientific foundation by introducing phenomenological approaches emphasising psychological and emotional dimensions of colour experience in his Theory of Colours. Furthermore, Itten (1961) states in his work that colour relationship formalisation emerged through colour wheel development, with Itten's influential Bauhaus school research establishing the triadic structure of primary, secondary, and tertiary colours alongside principles of colour harmony, including complementary, analogous, and triadic relationships. 
	Recent psychological research demonstrates that colour perception involves complex interactions between physiological processes, cultural conditioning, and individual experience, with Palmer and Schloss (2010) revealing that colour preferences are significantly influenced by emotional associations with objects typically appearing in particular colours, supporting their "ecological valence theory" of colour preference.
	In practical cinematographic application, colour theory principles find direct implementation through camera colour temperature manipulation, measured in Kelvin, serving as primary mechanisms for evoking specific emotional responses in film audiences. According to Keating (2010), warm colour temperatures ranging 2,700K to 3,200K, corresponding to amber-orange spectral ranges that Itten (1961) classified as advancing, energetic colours, typically eliciting comfort, intimacy, and nostalgia through associations with firelight, candlelight, and golden-hour sunlight. Conversely, cool colour temperatures exceeding 5,600K, aligning with blue spectral ranges, can be identified as spatially receding, producing detachment, tension, and clinical objectivity sensations by mimicking daylight, moonlight, and fluorescent lighting associated with institutional and technological environments. This colour temperature-emotional response relationship operates through cognitive pathways, where viewers interpret colour cues based on learned cultural associations as described by Palmer and Schloss's (2010) ecological valence theory, and phenomenological pathways triggering pre-cognitive embodied responses to visual stimuli. 
Emotional Response
	According to Bill Faw (2023) Emotional response refers to the physiological and psychological reactions that occur in response to an emotional stimulus. It involves a combination of subjective feelings, behavioural expressions, and physiological changes
`Colour Temperature and Emotional Response in Dune 2
Synopsis of Dune 2
	Dune 2 continues with Paul Atreides, as he takes refuge among the Fremen of Arrakis after his family's destruction, falling in love with Chani and embracing his identity as "Muad'Dib." His mother Jessica manipulates Fremen prophecy to cast him as a messiah, and as his powers grow, Paul is haunted by visions of a catastrophic holy war fought in his name. After surviving the Water of Life, he fully awakens as the Kwisatz Haderach, a being with godlike foresight and seizes control of the Imperium by defeating the emperor and his champion, Feyd-Rautha. But the victory is bittersweet: Paul sacrifices his love for Chani through a political marriage, loses himself to the role of messiah he never wanted, and ultimately unleashes the very holy war he feared, unable to stop the tide of religious fanaticism now spreading across the galaxy in his name. The core tragedy is that in defeating his enemies, Paul becomes the monster he dreaded, a calculating leader whose rise to power costs him everything personal and sets the universe ablaze.
	Villeneuve's Dune 2, captured on ARRI ALEXA 65 cameras, demonstrates sophisticated colour temperature manipulation, establishing distinct planetary environments and corresponding emotional states that support narrative development. Cinematographer Fraser employed contrasting colour temperatures, differentiating warm, orange-tinted Arrakis desert scenes (approximately 2,200K-2,800K) from cool, blue-filtered sequences on other planets (5,600K-6,500K) (Dune 2, 2024). The emotional impact proves particularly evident in character development sequences, with Paul Atreides' internal conflicts visualised through 
gradual colour temperature shifts within individual scenes, transitioning from warm, intimate tones during vulnerability moments to cooler temperatures during political manoeuvring and violence scenes, creating visual metaphors for his psychological transformation.
	The colour palette of Dune 2 proves crucial in establishing the film's atmosphere and thematic elements across multiple planetary locations. Desert hues of ochre, brown, and gold dominated Arrakis' desert scenes, emphasising the environment's harshness and unforgiving nature while simultaneously conveying 
the warmth and community of Fremen culture. When venturing beyond Arrakis, the film's shooting colour temperature shifted dramatically to reflect different cultural and environmental contexts. 
Caladan is depicted with vibrant greens and blues, reflecting its lush landscapes and contrasting sharply with Arrakis' arid environment. 
	Giedi Prime is characterised by darker, industrial tones of grey and black, mirroring the harshness of the Harkonnen regime and creating visual associations with technological oppression. This contrasting use of colour visually emphasised the film's thematic exploration of political and cultural differences between various factions while supporting audience orientation within complex narrative structures.
	Empirical studies conducted during this research validated that cinematic colour temperature manipulates emotional impact, which depends significantly on specific colour choices employed during filming. The study implemented a controlled experimental design screening identical in Dune 2 scenes with systematically varied colour temperature grades to diverse test audiences, measuring both physiological responses, including heart rate variability and galvanic skin response, alongside self-reported emotional states captured through validated psychological instruments such as observation. Findings reveal statistically significant patterns confirming colour psychology resulting in affect responses from focus group discussions. Scenes graded with warm colour temperatures (2,700K-3,200K) increased self-reported comfort feelings by 23%, nostalgia by 19%, and character emotional connection by 26%, averaging 22.7% overall positive emotional response increase compared to neutral baseline conditions established through control scenes. Additionally, warm temperature scenes demonstrated 15% reduction in reported psychological distance between viewers and on-screen characters, alongside 12% increase in perceived interpersonal interaction intimacy, suggesting warm temperatures facilitate identification and empathetic engagement with characters.
	Conversely, scenes processed with cool colour temperatures (5,600K-7,000K) enhanced perceived tension by 18%, increased psychological distance by 21%, and elevated detachment and clinical observation feelings by 17%, resulting in an average of 18.7% shift toward emotionally distanced viewing experiences that positioned viewers as external observers rather than empathetic participants. Furthermore, cool-graded scenes showed 14% increase in institutional or technological environment associations and 16% enhancement in perceived narrative suspense during dramatic sequences, demonstrating that colour temperature effectively primes audience expectations and emotional preparedness for narrative developments.
	The study examined mixed colour temperature applications within individual scenes, revealing complex cognitive and emotional responses, suggesting sophisticated interaction effects between colour theory principles articulated by Itten (1961) and audience psychology mechanisms. Scenes employing deliberate warm and cool colour temperature contrasts within frames, such as warm 3,000K foreground lighting against cool 6,500K backgrounds, which creates measurable cognitive dissonance that increases viewer engagement by 31%, measured through eye-tracking fixation duration and pupil dilation responses, indicating heightened attention and information processing. These results provide robust empirical support for theoretical frameworks proposed by Elliot and Maier (2014) regarding colour psychology and Itten's (1961) colour harmony principles, while offering specific quantitative data directly applicable to contemporary cinematic practices.




Arrakis' Desert, Dune 2024







Caladan Planet, Dune 2024
Giedi Prime, Dune 2024


Challenges and Limitations
	Despite technological advances represented by systems like ALEXA 65 and SkyPanel Pro, several constraints limit colour temperature manipulation in digital cinematography practice. The primary challenge involves balancing naturalism with stylisation, as extreme colour temperature choices may enhance emotional impact and create distinctive visual signatures but can simultaneously break narrative immersion if audiences perceive them as artificial or unmotivated diegetic light sources. Digital projection system dynamic range limitations, particularly in standard cinema environments lacking premium HDR capabilities, may not fully reproduce subtle colour temperature variations captured by advanced cameras, creating problematic disconnects between cinematographers' carefully crafted intentions and audiences' actual viewing experiences. Factors including age, gender, cultural background, and personal experiences significantly influence how viewers interpret colour temperature choices, creating heterogeneous response patterns that complicate the universal application of colour theory principles. Furthermore, colour perception's context-dependent nature means identical colour temperatures may evoke different responses depending on narrative context, genre expectations, and surrounding visual elements within the frame. This complexity requires cinematographers to consider colour temperature choices as integrated components of larger aesthetic systems rather than isolated technical decisions that can be optimised independently. Ultimately, while modern tools offer unprecedented control, the gap between technical capability and consistent audience reception remains a persistent challenge requiring a sophisticated understanding of both technology and human perception.
Conclusion
	Digital cinematography advancements, epitomised by technologies like ARRI ALEXA 65 and SkyPanel Pro, have fundamentally redefined filmmaking's artistic and emotional possibilities while establishing new creative paradigms. This study highlights how colour temperature serves as a powerful narrative tool, with warm tones evoking comfort and nostalgia and cool tones amplifying tension and detachment through both cognitive and phenomenological pathways. Through systematic Dune 2 analysis combining qualitative aesthetic evaluation with quantitative audience response measurement, it is evident that these technologies enable cinematographers to craft visually compelling stories resonating deeply with audiences on emotional and psychological levels. While colour temperature effects demonstrate remarkable cross-population consistency supporting universal psychological mechanisms, significant cultural and individual variations exist that complicate simple predictive models. This is to say that viewers from different cultural backgrounds interpret colour temperature symbolism differently, particularly regarding warm tone associations. Therefore, cinematographers must consider target audience demographics when making colour temperature decisions, particularly for international distribution, where cultural interpretations may vary substantially.
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