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Art & Design - 3ºESO

Francisco Rañal Loureiro (revised by C. Pigott)

Unit 4 -  Light  and  Shadows 
4.1. 
Nature  of  Light

Physics tells us that light is an electromagnetic wave, that is to say, an electric and magnetic oscillation that travels at a very high speed (300.000 km/s). 

We can see objects only when light hits them, bounces off and finally reaches our eyes. Retina cells transform light into electric impulses that are interpreted by our brain.

A beam of light is not perceivable unless it passes through smoke, dust, fog, etc, where it bounces off the suspended particles. That is the reason why the empty outer space is black despite being illuminated by countless stars.
4.1.1. Light  and  Shadow

When light reaches an object, only the part of its surface that faces the source of light is illuminated, while the rest of it remains dark (shadow). 

Shadows show the objects’ relief and help to recognize their form, volume, texture and even their position in a group.
Light and shadow are complementary and inseparable.
4.1.2. Direct  and  Indirect  Illumination


Direct illumination is the type that goes straight from the source of light to the object. It produces strong contrasts and very marked shadows.


Indirect or reflected illumination: the light that reaches the object comes from a reflective surface where the source of light is reflected. After reflection, the light becomes more diffused and produces soft shadows with poorly defined limits. Reflected light can be easily tinged by just using a coloured reflector.
4.2. 
Direction  and  Effects  of  Light  on  the  Objects 

Depending on the source, light is classified as either:
· Natural light: light that comes from the sun. Its luminous intensity is very high, even when it is filtered and diffused by clouds. Its direction, colour and intensity vary as the sun moves and due to atmospheric changes, so the artist has to resort to quick sketches.
· Artificial light: light produced by any kind of lamp. It does not vary throughout the day, so work sessions can be as long as needed. It can be freely manipulated to obtain different effects.

Light is classified in five categories depending on where it comes from:

· Frontal Light: the source of light is just in front of the model and illuminates most of it, creating few shadows. Therefore, the image becomes quite flat, losing references for its volume, relief and texture. 
-   Lateral Light: it illuminates only one side of the model and generates shadow on the opposite side. We lose information about half of the model, but this kind of light shows the relief and enhances the details of the texture.
-    Back Light: it comes from behind the model, so its front remains completely dark while its outline stands out. This kind of light is very useful to separate the figure from the background.
-  Zenithal Light: it comes from above the model. In portraits this light darkens the eyes, the superior lip and the neck while it illuminates the forehead, nose, cheeks and chin. It creates a dramatical effect.
-    Low Light: it comes from below the model and produces a strange and “ghostly” effect because this kind of illumination is infrequent and always unnatural.

Usually, more than one source of light is used to illuminate the model (combined light). In photography, TV and cinema sets is very common to utilize at least three: two lateral sources at 45º (one strong and direct and the other softer and diffused) plus a back light to separate the model from the background. 
4.3.  Effects  of  Light  on  Objects
 When a source of light illuminates a scene, it produces five different zones:

· Direct light: parts of the object that receive light straight from the source.

· Own shadow: areas of the object that don’t receive light from the source.

· Shadow edge: sharp or gradual transition between light and shadow. 
· Cast shadow: dark zone around the object where it hides the source of light.
· Reflected light: parts of the object indirectly illuminated by light reflected off surfaces around it.
The effects of light on the surface of different objects depend on their:

- shape: flat surfaces produce uniform and clearly defined shadows, while curved surfaces (cylinders, spheres, etc.) create gradual transitions between light and shadow.

- texture: polished surfaces reflect light very intensely and sometimes produce highlights (shines), while rough surfaces retain most of the light they receive. 
- colour: dark colours, especially black, absorb most of the light they receive (but if its surface is polished they produce highlights). Clear colours, especially white, reflect most of the light they receive (but if its surface is not polished they scarcely reflect it). Light reflected from coloured surfaces comes tinted with their colour.
- material: opaque objects do not allow light to go through them to illuminate objects placed behind them, but light reflected off them can reach other objects placed in front. Although transparent and translucent objects absorb some light, allow most of it to pass through them. However, polished, transparent objects, like glass, usually produce strong highlights.
4.4.   Light  and  Value:  the  Chiaroscuro

Every colour can be translated into a certain degree of grey that is called its chromatic value or tone. Therefore, in art, value is the lightness or darkness of a coloured surface. For example, a standard yellow has far greater lightness (higher value) than a standard violet. Black-and-white photographs can reveal these relationships very clearly.

Chiaroscuro is an Italian word that refers to the technique that blends light and shade gradually to create the illusion of three-dimensional objects in a space. It was created and developed by the Italian Renaissance painters (Giotto, Masaccio, da Vinci,…).  

Chiaroscuro is the distribution of light and dark in a drawing or painting. When the chiaroscuro is correct, all volumes, spaces and forms are clearly nuanced and contrasted, so the picture is easily interpretable. 
For an achromatic work, it is necessary to develop the ability to reproduce a value scale with at least ten degrees of grey from white to black. Nonetheless, not all of them have to be used in a drawing. Some artworks lean towards low-key values (from middle value to black), while in others high-key values (middle value to white) are predominant.  The key selected usually sets the mood of the work.
4.5.  Capture  of  Light

In polychromatic objects, the value depends not only on the light they receive, but also on the colours of their surface. Therefore, the best way to start the study of the chiaroscuro technique is to draw in pencil achromatic and monochromatic models, because determining their different values is easier.


To draw consists in watching the shapes of light and shadow to translate them into lines and blurred signs. The detailed observation of the object forms, proportions and shadows is the key step in the drawing process. We must spend much longer watching the model than drawing lines on the paper !!!

Before starting to draw, it is essential to analyze carefully the model form and its general structure to find its symmetries, axes and basic geometric shapes.

We could divide the drawing process in several steps:

- STEP 0 (“Fitting”): Drawing soft lines to indicate the horizontal and vertical extremes of the image on the sheet to get it centred.
- STEP 1 (“Sketch”): Drawing the more significant lines, axes and directions to define the main surfaces and volumes. In order to keep the proportions of the model is indispensable to compare the sizes of the different parts.

- STEP 2 (“Shading”): After drawing soft contours for highlights and shadows, we start shading softly from the darkest to the lightest areas. Several consecutive shadings are needed for the darker areas to adjust the chiaroscuro.
- STEP 3 (“Sfumato”): Often the shadows are blurred to homogenize them and to obtain gradual transitions.
4.6.  The  Light  in  Art

The Chiaroscuro technique, born in the Italian Renaissance (14th century), evolved constantly and during the Baroque period (17th century) was led to its extreme, called Tenebrism.


The first tenebrists were an international group of painters (Rembrandt in Holland, George de la Tour in France, Velazquez in Spain…) who were strongly inspired by the work of Michelangelo Merisi da Caravaggio (1571-1610). 

Caravaggio was fascinated by peculiarities of lighting, particularly the way that it affected mood or emotional expression. He deviated from ordinary lighting conditions by placing the light sources in unexpected locations, enhancing volumes and textures, to create unusual realistic and dramatic paintings. 

Caravaggio and the tenebrists probably mark the zenith of the western Painting until the arriving of photography in the middle of the 19th century.
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