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Etymology
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1948 Dennis Gabor



The first hologram



what is Light… a wave or a particle?



light properties – Geometric optics
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diffraction

• What happens when light comes across an obstacle?
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• What happens when light comes across an obstacle?



Light as an electromagnetic wave

𝜓 𝑥, 𝑡 = 𝐴 ⋅ cos 𝑘𝑥 − 𝜔𝑡 + 𝜑0



Light as an electromagnetic wave



Interference constrictions
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interference



Light field propagation in free space

17

Modelling 
diffraction

Rayleigh-
Sommerfeld

Fresnel Fraunhofer

Modelling waves

Plain waves/ 
Spherical…U(x,y) U’(x’,y’)

z

x’
y Y’

x

T(x,y)



18

Modelling
diffraction

Rayleigh-
Sommerfeld

Fresnel Fraunhofer

Modelling waves

Plain waves/ 
Spherical…U(x,y) U’(x’,y’)

z

x’
y Y’

x

T(x,y)

Light field propagation in free space



19

U(x,y) U’(x’,y’)
z

x’
y Y’

x

T(x,y)
𝑈′ 𝑥′, 𝑦′ =

ⅇⅈ𝑘𝑧

𝑖𝜆𝑧
ⅇ
ⅈ𝑘

2𝑧
𝑥′

2
+𝑦′

2

𝛴׭
𝑈 𝑥, 𝑦 𝑇 𝑥, 𝑦 ⅇ

ⅈ𝑘

2𝑧
𝑥2+𝑦2  ⅇ

−ⅈ2𝜋

𝜆𝑧
𝑥𝑥′+𝑦𝑦′ 𝑑𝑥𝑑𝑦

𝑧3 >>
𝜋

4𝜆
max 𝑥′ − 𝑥 2 + 𝑦1 − 𝑦 2

NEAR FIELD CONSTRICTIONS:

Light field propagation in free space
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Light field propagation in free space



When the obstacle is a phase object
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When the obstacle is a phase object



What do we see 
when taking a 
hologram?
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What do we see when taking a photography?



What do we see through a photography?

Vila-Andrés, R., Esteve-Taboada, J. J., & Micó, V. (2024). Soft Contact Lens Engraving Characterization by Wavefront Holoscopy. Sensors, 24(11), 3492.



DIGITAL IN-LINE HOLOGRAPHY → CLASSIC ARRANGEMENT
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Coherent source (R)

CCD
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DIGITAL IN-LINE HOLOGRAPHY → CLASSIC ARRANGEMENT
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Sample (O)

Coherent source (R)
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𝑅 + 𝑂 2 = 𝑅 2 + 𝑂 2 + 𝑅𝑂∗ + 𝑅∗𝑂



DIGITAL IN-LINE HOLOGRAPHY → CLASSIC ARRANGEMENT
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Sample (O)

Coherent source (R)
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𝑅 + 𝑂 2 = 𝑅 2 + 𝑂 2 + 𝑅𝑂∗ + 𝑅∗𝑂

WAIT… WHERE ARE THE LENSES?



DIGITAL IN-LINE HOLOGRAPHY → CLASSIC ARRANGEMENT
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So… what is holography for?

Conventional 
imaging Holography

Vila-Andrés, R., Esteve-Taboada, J. J., & Micó, V. (2024). Soft Contact Lens Engraving Characterization by Wavefront Holoscopy. Sensors, 24(11), 3492.



Some OTHER examples

• Biological applications: Cell visualization and tracking

Sanz, M., Picazo-Bueno, J. Á., Granero, L., García, J., & Micó, V. (2017). Compact, cost-effective and field-portable microscope prototype based on MISHELF microscopy. Scientific reports, 7(1), 43291.



Daily life: bank notes



Daily life: passport and identity cards



Is this a hologram?



Is this a hologram?

The answer is NO... But it is a funny experience to create at home!
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