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Degree competences to which the subject contributes

This is an eminently practical course on optical tweezers/traps that consists on four laboratory projects. Each session is 
divided into two parts, an initial and brief introduction, in which the theoretical background is discussed with the students,
and an extended laboratory stay with a very hands-on approach. We expect that all students build and align a simple 
optical tweezers setup, calibrate and measure forces, and generate traps and manipulate samples on a holographic setup.
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Teaching staff

Transversal:
1. EFFECTIVE USE OF INFORMATION RESOURCES: Managing the acquisition, structuring, analysis and display of data
and information in the chosen area of specialisation and critically assessing the results obtained.
2. ENTREPRENEURSHIP AND INNOVATION: Being aware of and understanding how companies are organised and the 
principles that govern their activity, and being able to understand employment regulations and the relationships 
between planning, industrial and commercial strategies, quality and profit.
3. FOREIGN LANGUAGE: Achieving a level of spoken and written proficiency in a foreign language, preferably English, 
that meets the needs of the profession and the labour market.
4. TEAMWORK: Being able to work in an interdisciplinary team, whether as a member or as a leader, with the aim of 
contributing to projects pragmatically and responsibly and making commitments in view of the resources that are 
available.

Learning objectives of the subject

-

Teaching methodology

Timetable: mario_montes@ub.edu  
estela.martinb@ub.edu
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Leinward (Cold Spring Harbor, NY, Cold Spring Harbor Press)
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Total learning time: 75h Theory classes: 
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- Written report (100 %): The students will be evaluated mainly by the outcome of their practical work in the lab. They 
will have to present a written formal report of their activities and results, which will be graded accordingly. Also, the 
laboratory sessions may need thorough preparation and advanced study on the part of the student, work that we intend 
to take into account as well to set the final scores.

Qualification system

Content

Bibliography

1. Introduction: micromanipulation with optical tweezers

2. Building an optical tweezers setup

3. Calibration of an optical trap

4. Holographic optical tweezers: advanced micromanipulation

Degree competences to which the content contributes:

Degree competences to which the content contributes:

Degree competences to which the content contributes:

Degree competences to which the content contributes:

Basic tweezers theory: trapping force. Force measurement. Novel holographic techniques. Applications

Main components of an optical tweezers setup: laser, steering optics, high numerical aperture objective. System 
constraints. Alignment of the optical setup. Trapping and moving a sample.

Direct and indirect methods of force calibration. Harmonic potential approximation. Calibration based on 
comparison with viscous forces. Calibration based on the power spectrum method. Back-focal plane 
interferometry and position sensing devices.

Review of spatial light modulators and digital holography. Holographic optical tweezers setup: constraints. 3D 
micromanipulation with a single holographic trap. Generating exotic traps.

Description:

Description:

Description:

Description:


