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You say you want a revolution,
Well, you know, we all want to change the world.
You tell me that it's evolution,
Well, you know, we all want to change the world.
But when you talk about destruction,
Don't you know that you can count me out
Don’t you know it's gonna be alright.

You say you got a real solution,
Well, you know, we'd all love to see the plan.
You asked me for a contribution,
Well, you know, we're doing what we can.
But when you want money for people with minds that hate,
All | can tell you is brother you have to wait.
Don’t you know it's gonna be alright.

You say you'll change the constitution,
Well, you know we all want to change your head.
You tell me it's the institution,
Well, you know you better free your mind instead.
But if you go carrying pictures of Chairman Mao,
You ain't going to make it with anyone, anyhow.

Don't you know it's gonna be alright. Revolution [ J. Lennon, P. McCartnety]

1968



Context of
Vision of



citizen science

SUSTANTIVO citizen scientist
SUSTANTIVO

— Oraciones de ejemplo

‘The future of our waterways may well depend on citizen
scientists like the Water Sentinels.’

[MASS NOUN]

The collection and analysis of data relating to the
natural world by members of the general public,
typically as part of a collaborative project with
professional scientists:

‘the director of education sees a need for citizen
science in astronomy’

‘Here, we report the results of a detailed demographic study
and conservation assessment of Western Bluebirds conducted

i, . ——— using data collected by citizen scientists.’
[AS MODIFIER]: ‘citizen science projects

= Mss ejempios en oracones “The project uses data collected by citizen scientists to create

‘Across the country, wildlife researchers are discovering an online map of bee populations.’
the benefits of an emerging "citizen science" movement.’

‘Citizen science really is what the Christmas Bird Count is
about.’

‘Finally, we have learned that these high-profile birds of
conservation concern can be surveyed by the "citizen
science" model pioneered in the Cerulean Warbler Atlas
Project.’

http://www.oxforddictionaries.com/es/definicion/ingles/citizen-science



Citizen Scilence

Pooling of resources

Data collection

Human sensing

Analysis tasks

Serious games
Participatory experiments
Grassroots activities

GLOBAL CHALLENGES

plaYieli RA ENHANCEMENT

APPROPRIATION

EVIDENCE Collective Intelligence
CO-CREATION (and more)
POLICY
INNOVATION
SCIENCE
OPENNESS
LEARNING
INFRASTRUCTURES RITICAL AFzIINIAN
SOCIETY '™ A

PARADIGM SHIFT
EMPOWER

ICT  SCALABILITY

PARTICIPATION
TRANSPARENCY

WWW.socientize.eu
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Centralize/share resources/expertise

Hardware computing/storage/backup/monitorization/support
Software/middleware development/integration/adaptation/multi platform
Dissemination/outreach/empowerment/events/exhibitions/awards
Projects/proposals/sustainability/strategy

Research models/impacts/metrics/technologies

Budget/year
s & Uienidd % CS|C
* MINECO-PGE: 60ke St - \"
* Research projects in competitive calls | £7¢C
* Citizen Science as a Service lKerbasque _
=coumo, [ e

http://www.ibercivis.es



10 years in a nuttshell

+50.000 volunteers
— Focus on non-English speaking countries
+40 Research experiments

— Phsysics, Biotechnology, Human Behaviour,
Mathematics, Environmental monitoring,
Biodiversity, Social Sciences,
Humanites&Arts, ICT, Social innovation

2016 Observatories
Quality, Challenges

2015 CitSci Lab
Socioeconomics. S&T&Arts

-
2014 Crowdfunding.
Collective Intelligence

2013 Serious games
Crowdcrafting. Open policy
-

Education, Exhibitions, Publications
+20 scientific publications

2012 National institution

Socientize.eu (FP7)
Crowdsourcing analysis

2011 Volunteer sensing
Virtual excursions

-

2010 Participatory expermnts
Information dynamics

[ 2009 BOINC multiserver ]
-

[ 2008 BOINC Umbrella project ]
-

I 2007 Volunteer computing ]

2006 Desktop Grid
Computing

_

Grupos de investigacion:

BIFI-Unizar, Laboratorio Nacional de Fusion
LNF-CIEMAT, UPV, UPM, UNEX, GEMPPO-
IEM-CSIC, IQFR-CSIC, CBM Severo Ochoa,
UBA, UALP, UFCG, CEAC, Ugranada, CEIT-CSIC,
UPB-EHU, UCAM, Umiddlesex, eutema, 7SI,
UB, UCIII, CITA, AEC, FEE...
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itizen ce projects

The SOCIENTIZE project built on the concept of ‘Citizen Science’, which
sees thousands of volunteers, teachers, researchers and developers put together their skills, time and
resources to advance scientific research. Thanks to open source tools developed under the project, participants
have helped scientists collect data to be analysed by professional researchers and performed tasks that require
human cognition or intelligence like image classification or analysis, thereby supporting advances in areas from
astronomy to social science. For example, the SOCIENTIZE projects ‘SundAll’ and ‘Cell Spotting’ asked
volunteers to label images of solar activity and cancer cells from an application on their phone or computer.
Analysing this data would take years and cost hundreds of thousands of euros if left to a small team of
scientists — but with thousands of volunteers helping the effort, researchers can make important
breakthroughs quickly and more cheaply than ever before.

Socientize successfully provided a dynamic forum for the Citizen Science community and produced a White
Paper on Citizen Science that will stimulate policies in the field of citizen science. In two years, the project has
shown the added value of collaboration and knowledge sharing through digital tools by involving some 12.000
citizens in a large range of science projects from mapping flu outbreaks, labelling images of cancer cells to
collective music creation at one of the most exciting festivals in Europe, Sonar. One sub-project had prisoners
in Portugal participate in labelling images of solar activity, and showed how citizen science can help with social
rehabilitation.

https://ec.europa.eu/futurium/en/content/brochure-excellent-science-digital-age
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European Commission > Digital Sinale Market > Citizen science

# The strategy Economy Society Access ‘esearch DG COMMNECT
& connectivity & innovation

Research & innovation Citizen science

Innovation il
Article | Latest™ Blogs

Digital Infrastructures

. . e
Emerging Technologies Citizen Science spans a range of 45 Srggementeaspes S
Components & Systems LE”EE Of elgegement. rombeng |4 CItIZBI’ISCIEﬂC =
etter informed about science, to Science SCIENCE Pl = =
Open Science " participating in the scientific process _ 95'3""'* HL_
itself by observing, gathering or
Open Access processing data.
Citizen science o
; Citizen science is a broad term,
Global Systems Science covering that part of Open Science in «g Share
ICT & Art which citizens can participate in the
scientific research process in
EU investments different possible ways: as observers, as funders, in identifying
images or analysing data, or providing data themselves. This
Robotics allows for the democratisation of science, and is also linked to

stakeholders' engagement and public participation.

Depending on their personal interest, time, and technological
resources, the citizen decides on how to be involved. Observing
sightings of birds, identifying galaxies, or working out how to fold
proteins, providing resources by lending computer time or direct
financing as in crowd funding of scientific projects.



Green and White Papers on Citizen Science

Partners
Subcontractors Jorking sessions
| 0
EEA DA DI CONSULTATION
JOIN VISION ANALYSIS IEEN PAPI PROCESS WHITE PAPER

Target groups Jnline questionnarie

Experts
“Several Commission services

(including DGs CONNECT, RTD and the JRC)

are using it as a reference document,

and it is featured in the EC Vademecum

for public engagement currently being developed.”

WHITE PAPER

John Magan, Digital Science Unit
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EUROPEAN

CITIZEN SCIENCE
ASSOCIATION

WELCOME DOCUMENTS

LOGIN

Welcome

International ECSA Conference 2016

}L‘ Join the community and be our guest for
'| the first interational conference of ECSA,
. the European Citizen Science Association!

Iy il AR, CCRY-SRE

R e e
Citizen Science

Innovation in Open Science, Society and Policy

Join us for the 1st international ECSA Conference "Citizen Science - Innovation in Open Science, Soclety and Policy™ that will take place in Berlin, 19-21 May 2016.

http://ecsa.citizen-science.net



Association

of public participation in scientific rese

Citizen Sc1enc;
A community of practice
- .

Overview Planning Membership Conference

OVGI‘Vi ew Recent Posts

White House Recognizes Citizen Science,

CSA Commitments, at Science Fair
Free, inaugural membership now available.
Your Citizen Science 2015 Stories

Coop's Citizen Sci Scoop: Crowdsourced
Hopes for the 1st Citizen Science Associa-
tion Conference

2%

http://citizenscienceassociation.org




Australian Cltlzen Science Association

A COMMUNITY THAT SUPPORTS, INF OPS CITIZEN SCIENCE

HOME ABOUT US MEMBERSHIP WHAT'S ON RESOURCES PAST EVENTS

— -

h'mp
o

Welcome!

We're currently developing a national community of practice for all types of citizen science within Australia.

http://csna.gaiaresources.com.au



Federal Crowdsourcing and Citizen Science Toolkit

HOME HOW TO CASE STUDIES ~ RESOURCE LIBRARY LAW AND POLICY

Resource Library

Welcome to the Resource Library! Here you will find all the resources included in this toolkit and you can browse through them by
category. These resources are also placed within the relevant process steps within the “How To" section of the toolkit.

Disclaimer: This toolkit provides external links to resources as a convenience to users. The appearance of the links in the toolkit does not

constitute endorsement by the federal government of the linked websites or of the information, products or services contained in them.
What is Citizen Science?

= Citizen Science (Scientific American) &

» Co-Founder of Innocentive Speaks on Challenge Authoring (GovLab Video) &
= Public Participation in Scientific Research (Workshop, PDF) &

What Is Iterative Development? (IBM, PDF) #

How can | use Citizen Science?

» Choosing the Right Question for Crowdsourcing (Nature Magazine) &

= Citizen Science Central: Resources for Projects (Cornell Lab of Ornithology) &
= Citizen Science Central: Toolkit Conference (Cornell Lab of Ornithology) &

= Designing a Social Change Praoject (GovLab Academy) &

» Guide to Citizen Science (FUK Environmental Observation Framework, PDF} &
= Most Participants in Citizen Science Give Up (ARS Technica) &

= Public Participation in Scientific Research (Workshop, PDF) &

https://crowdsourcing-toolkit.sites.usa.gov
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WHAT IS CITIZEN SCIENCE
OR OPEN INNOVATION?

Citizen Science, Open Innovation, Co-Creation, Crowdsourcing - science starts to open up: More and
more citizens support researchers. They measure, observe, map. They work on a voluntary basis in
scientific projects and enrich science with their special know-how and exciting new points of view.

elHea nore
NEWS EVENTS
#&. Top Citizen Science @ open Innovation Platform < April 2016 =
The new funding initiative Top Citizen Science funds Borders between science/research and citizens are T
expansions projects of currently running FWF and opening up and new knowledge can be produced. This
Sparkling Science projects. means: More knowledge for everybody! 1 2 3
a Fasrd mnre & RFaard mor

https://www.zentrumfuercitizenscience.at



(our) CS approach to the
transformation of Society

Hyperconnected age / 4th industrial revolution / Post innovation / Policy
making 3.0

New ways of thinking, behaving, interacting, knowing
New data, new skills, new media, new spaces
New ways of creating, sharing, producing

New references, human-centered, sustainable, responsible

Evidence-based, global systems+microknowledge, closer to society

Digitally-enabled borderless transformation of science and research.
The use of ICT is allowing new synergies and collaborations in knowledge sharing at large scales.
New innovations, new questions, new solutions and new approaches arise

from the involvement of researchers from all the disciplines with a wide range of contributors

from all societal groups underpining more efficient research outcomes that benefit both science and society
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Collective intelligence

Connecting and complementing

Computers Human brains

Billions massively interconnected



Crowdsourcing

The Norwich line steamboat train, from New-
London for Boston, this ran off the track
gseven miles north of New-Londbn.

rmmorning

Type the two words:




Communities

GitHub
PUBLIC l;] torvalds / linux

Linux kernel source tree

10,0004 commils

11 branch © 356 releases

Iy branch: master ~ | linux / [+

This repository ~ | Search or lype a command @ Explore Features Enterprise Blog

.11 3,438 contributors

Merge tag ‘trace-fixes-3.14' of git:figit.kemel.org/pub/semilinuxke... =

- torvalds authored 6 hours ago

B8 Documentation

B arch
B8 block
8 crypto
Bl drivers
I firmware
s

8 include
i init

i ipc

B8 kernel
i lib

B mm

Merge tag 'stable/for-finus-3.14-rc0-tag’ of git://git.kernel.org/pub...
Merge tag 'cris-for-3.14" of git:Ajni.nulcris
Merge branch for-3.14' of git/git.kernel.org/pub/semfinuxrkernel/. ..

Merge git://git.kernel.org/pub/scmilinuxkernelgitherbert/crypto-2.6

Merge tag 'pwm/for-3.14-rc1’ of git:/igit.kernel.org/publscm/linuxfke. .

USB: emiB2: Provide the correct bitstream firmware

Merge branch for-linus' of git://git.kernel.org/pub/scm/linux/kernel...

Merge tag 'mmec-updates-for-3.14-re1’ of git:Agit.kernel.org/publ/scm/...

Merge branch for-linus' of git://git.kernel.org/pub/scm/linux/kernel...
ipc,shm: correct error return value in shmetl (SHM_UNLOCK)
Merge tag ‘trace-fixes-3.14' of git:/git.kemel.org/publ/semilinuxfke. ..
Merge tag 'stable/for-linus-3.14-rc0-tag’ of git://git.kernel.org/pub...

mm: ignore VM_SOFTDIRTY on VVMA merging

latest commit bab3Sfacd? B |

6 hours ago

6 hours ago

6 days ago

4 days ago

6 hours ago
2 months ago
a day ago

a day ago

2 days ago

2 months ago
6 hours ago

& hours ago

4 days ago

12,048 s Fork 4502

<> Code

Il Pull Requests 28

4~ Pulse

fali Graphs

¥ Network

HTTPS clona URL
https://github. coms I E.

You can clone with HTTPS, or
Subversion. @

[« Clone in Desktop

c,l‘b Download ZIP



54a. International collaboration networks in science, 1998
Whole counts of internationally co-authored documents

Japan p Russian Federation

Ialy

Switzerland

Sweden
.

4

United Kingdom

Y
g

United States

France
Australia

Source: OECD calculations based on Scopus Custom Data, Elsevier, version 5.2012, June 2013, See chapter notes,

borderless o
transformation of o
science and "
research a0
Scalability
Network of

collaborators

HUN

57. Intemational mobility network, 1996-2011
Counts of bilateral flows, by first and last affiliation
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Source: OECD calculations based on Scopus Custom Data, Elsevier, version 5.2012, June 2013,




From past to future {and back): a few ideas about supercomputing

Enzo Marinari, Univ. La Sapienza

Can we get intellectual revolutions again, with supercomputing?
Let me summarize my point.

Are we able to give to students and to people starting their research
with us the idea that “supercomputer” tools can change their
approach to scientific questions?

Can we have (and do we need to have) our beginning student

thinking to a new problem moving very fast to the use of large
computer resources and being able to see the problem in a different
way because of it? And maybe to find new perspectives?

November 2012 Zaragoza Page 18









Message-ID: <64B4@cernvax.cern.ch>
Date: 6 Aug 91 14:56:20 GMT

From: timbl@info.cern.ch (Tim Berners-Lee)
Newsgroups: alt.hypertext

Subject: Re: Qualifiers on Hypertext links...

In article <64...{Ecernvax.cern.ch> I promised to post a short summary
of the WorldWideWeb project. Mail me with any gqueries.

WorldWideWeb - Executive Summary

The WWW project merges the techniques of information retrieval and
hypertext to make an easy but powerful glcbal information system.

The project started with the philosophy that much academic information
should be freely available to anyone. It aims to allow information

sharing within internationally dispersed teams, and the dissemination
of information by support groups.



m
E i
g N
E
1]
| <L
=







. » lerahertz-driven linear electron
Y Arya FaIIahl Gustavo Moriena, R. J. Dwayne Miller & Franz X. Kértner; Nature Co

Credit: DESY/Heiner



Curiosity controller

Future Innovators Summit. Group F
Ars Electronica 2014

https://youtu.be/8FUkDhwgKEU




A new kind of CS based on experimentation
and observation is needed
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Agora

Researchers

Society



CITIZENS ARE...

O[] > L

Discovering Learning Initiating Developing Emerging

|b-ﬂu,£’\

Supporting Catalyzing Participating Using Collaborating

= @5

Evaluating Appraising Changing Shifting Evolving

RESEARCH



Topic selection, plan and design, formation of collaboration group

e Open peer review, crowd funding of research, online problem data bases and open
innovation systems, international cooperation

Development of tools, pooling of resources

e Open source, digital prototyping and manufacturing, crowdfunding, open
methodologies

Experimentation, observation, data collection

e Big data, new sensor systems, automated data collection from ‘internet-of-things’,
laboratory robots, interaction with citizens, open science commons, volunteer
computing

Data analysis, generation of hypotheses and theories

 Atrtificial Intelligence-based and statistical methods of knowledge discovery, data
mining, interactive and visual data analysis; new computing infrastructure, interaction
with citizens

Cooperation, discussion, evaluation and critical reflection

* New electronic forms of discussions, collection of micro- knowledge, interaction with
citizens and artists, new metrics, reputation and recommender systems

Publication, knowledge sharing, education, outreach,

e Open access publication, open data (data re-use), open source software (software
re-use), open methodology, collaborative writing, new media, social networks



Trust (in you & in others]

knowledge
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Models

Participatory experiments




Volunteer computing

MNC

Heading ExaFLOPS
CPUs 2 billion PCs by 2015
(1 ExaFLOPS = (40MPCsx 100GFLOPS x 0.25 availability]

%)

Cost per TeraFLOPS-year
Cluster: $124,000
Amazon EC2: $1,750,000€
Volunteer computing: $2,000

(source. David Anderson Univ. Berkeley])

IBERCIVIS: Up to 8TFLOPS equivalent and 14Mhours/year

Folding@home




/IVIS Fusidon nuclear (2006)
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POINT OF VIEW
Paget
SIMULATION

Sran | Reset

wCellivany
Electric Field
Mandam pashel
SIM PARAMETERS
Num. particlas:
oo

Time Step:

] in=)
Tail Length:

&

val, paraltal;
150 {Kmis)
vl purp.:

{Kmis)

l_a b() ra t()ri() Instituto Universitario de Investigacion
/l . C" © | Biocomputaciony Fisica
IF\Ia(_:',OnaI rCm qe Za ra goza [“rﬂ == de Sistemas Complejos
usion Centro de Investigaciones AYUNTAMIENTO b Universidad Zara goza

Energéticas, Medioambientales
y Tecnolégicas



Volunteer computing

+40.000 users

Up to 8TFLOPS equivalent
14Mhours/year

+20 scientific publications

POWERED BY

> CARTODB




Perfil

Fermin
fermin@bifi.es

i Boletin

= Cuestionario de sintomas
4 Mi perfil

A Migrupo

4+ Configuracién

& salir

Si lo deseas y tienes su permiso, puedes aiiadir a
mas personas a tu perfil (por ejemplo, familiares
o personas que viven contigo, van a tu clase o
trabajan en tu empresa), € informarnos de su
estado de salud en su nombre.Para ello, pulsa el
pequefio recuadro a la derecha de la columna
"Miembro”. Para comunicarse con el equipo de
GripeNet, recibir informacién, enviar sugerencias,
ete, envia un mail a info@gripenet.es .

Volunteer Sensing

‘ Estds completando el cuestionario para fermin

* ¢Has tenido alguno de los siguientes sintomas desde tu
altima entrada (o en las pasadas semanas, si es |la primera
vez que entras)?

(| Ningiin sintoma

[l Fiebre

| Escalofrios

[ Moqueo y/o congestién nasal

(| Estornudos

("] Dolor de garganta

O Tos

|_| Dificultad para respirar

(| Dolor de cabeza

(| balor muscular y/o de articulaciones
() Dolor en el pecho

|| Cansancio

(] Pérdida de apetit

(] Esputo coloreado, flemas

"] Ojos rojos y/o llorosos

| Nduseas

(| Vémitos

[ Diarrea

() Dolor de estémago

[C] otros

www.gripenet.es

GripeNet..




Volunteer thinking

How many live cells are there? And dead? The cells in the first
sample image are alive, while the ones in the below image are dead.

Exampie of live cells

Example of dead cells

Apoptosis
Necrosis

Alive Dead

Not sure

Hlive Cells Cell Shape e b

Mitochondrdia >, Nucleus
Distribution /" Mobilty Mobilty ) Pemarks )

Cellspotting.socientize.eu

GALAXY ZO O
R vl

Classify galaxies
Answer the question below using the
buttons provided

Is the galaxy simply smooth

and rounded, with no sign of
a disk?

Star or artifact

Invert galaxy image Add to my favourites

https://www.galaxyzoo.org
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e Transcribe logs

Unalga (II)'s crew Similar vessels
The crew of this ship for the current voyage There are no similar vessels

View all vessels
Jpiquard
Captain
575



Volunteer thinking

You've started a Wiggle Back
The protein's backbone will improve
hda for a while. ClickStc jgle or hit

ﬁ@ space to stop it.
|

\
: o

Repeat Intr ¥ GE -

ear Lahe

—

Progress: |

8317

Puzzle Completel

Solve Puzzles for Science




Participatory experiments

Mindpaths.socientize.eu
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el dilema del

-

EXPERIMENTOS PARTICIPATIVOS

Large participatory experiment on human behaviour in real time
+1300 students




Collective Music Experiment
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[Swarm surveys] Project Q - The Lab

o Personal Opensource Business Explore Pricing Blog Support  Thisrepository Search Sign in
IZ nukru / projectQ © Watch 1 W Star 0 YFork 0
<> Code (1) lssues 0 1"l Pull requests o - Pulse lili Graphs

implementation of experiment "ciencias sociales, ciencias ciudadanas" on the platform Swarm Surveys

) 522 commits ¥ 1 branch 5 O releases 1 contributor
. _____________________________________________________________________________________|  —

Branch: master ~ ew pull request Mew file | Findfile  HTTPS~  https://github.com/nukr E [  Download ZIP

nukru fixed bug and change write_stats o shoy the correct results Latest commit Ba27a85 on Dec 2, 2014
B8 SchemaDisplay update changes 2 years ago
@ app fixed bug and change write_stats o shoy the correct results a year ago
B diseno/the lab web update changes 2 years ago
B html update changes 2 years ago
B jmeter update changes 2 years ago
B logs update 2 years ago
| pruebas update changes 2 years ago
B temp update changes 2 years ago
B8 tests Update email.py 2 years ago
Ba varios update changes 2 years ago
E) .gitignore fixed bug when QuestionChoice.render="select' a year ago

E! LICENSE undate chanoes 2 vears aao



OPEN DIGITAL SCIENCE Study (2015)

Open Science is the idea that scientific outputs of all sorts should be openly shared as early as is
practical in the discovery process. The use of digital technologies facilitates openness regarding
data, methods, results, or actors involved.

All steps in the scientific process

4
\
4

Experiments,
construction
Evaluation,
monitoring,
validation
discourse
learning
Outcomes,

and funding
Publication,

Identification of
Plan and design
Group formation
Tools, resources,

Data processing and
analysis
technology transfer
b4
Dissemination,
awareness raising

Education, training,

\.
4
€

Digital tools, open resources
and open processes




OBSERVATORIO CIENCIA CIUDADANA EN ESPANA
WwWw.clencla-ciudadana.es

legges Clermont-Ferrand; . Lyon
o

humanidades

Map of agents, places, projects
Meta analisis
Repositories of resources and tools

Workshops, also #CitSciChatES
Impact analysis -— data science (Kampal) and social sciences (Antonio Lafuente CSIC]



Tools for science




Sonar+D - STARTS EC programme
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No more silos. Non linear outcomes.

1 ® cut and fold
Cut along the outer edge. Fold up or
down as indicated by the dotted and
dashed fines. All labels should stay on the

outside.
a) .
"/ et
fald down
B

»

Except for the diffraction grating door, glue
or tape all flaps down onto the outside.

back view with
doat open

rant view with

Join up, calibrate, & share spectra
Go online to Spectralwurkgencﬁ.wg
follow the calibration instructions,
and you'll be ready to upload
calibrated spectral

Don't forget to share and publish your
research as Research Notes on
Publiclaboratory org, and ask
questions through the Public
Laharatory Spectrometry mailing list.

2 ® make a diffraction grating from a DVD-R

A diffraction grating is a series of close
slits that disperse light.

rainbon —

e sl ovo
To make one from a DVD-R, split it into
quarters, peel off the reflective layer
and trim a small clean square out of the
transparent layer. Try to pick a clean
piece without fingerprints or scratches.

e

b) @ €)=

To work as a diffraction grating the
OVD-R must be placed so that its
grating is vertical, making a horizantal
spectral rainbow. Tape your DVD piece
to the inside of the spectrameter’s
door, then tape or glue the door closed

(o — rainbow
—

tape down

' ® attach to a webcam, phone, or laptop
The spectrometer can be mounted on a

camera phone, laptep. or with the help of
a box, attached to a webcam. Line up
carefully so that the rainbow is in the
middle of the image, and tape down firmly
so that the spectrometer stays rigid

/
reading spectra 2

Every molecule emits only certain
frequencies of light, and under the right
conditions a spectrometer can detect
these as rainbow bands. With two clear
bands, the mercury in compact
fiuorescents makes calibration easy.

wialet

woge b

wellow

areen oringe red

£
=z
3

linnanometers) e —mercury— 46

L'l S5USII SJEMPUEH UDQ NYID

Si0'Ai01eI00E721gNd

Assembly instructions and usage at:
PublicLaboratory.org/wikiffoldable-spec

dnpy

Vs
Jajawodoads-lupy 4
s|geploiqetongnd | S«
s E
e =
&, 5

contributors; You are free to reproduce, share, & distribute

This open hardware design was developed by Public Lab
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digital transforme ciety, innovation

citizen science - oVve a8 wide range of
parti ons

these contribu f the scientific

citizen scie 2vance, more
COOIC ing
the challenge | society to fully
exploit its novation

new virtual narrat
to work with new &

1ri0S are emerging
ills and creativity
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RTICIPA,
PROTAGONISTA

SC1IN YOUR MOBILE

CELL SPOTTING

EN ES PT

ACTUALIDAD

Entrevista acerca del
movimiento de software
libre y cédigo abierto

La app “Science in your
maobile” en los medios

iEste veranc sol para
todos! Prueba nuestra app

EVENTOS

Il Jornadas de Divulgacion
Innovadera D+i

La Comisidn Eurcpea
presenta el nueve
programa STARTS —
Innovacién en el nexo
entre Ciencia, Tecnologia y
Arte- en el festival Sénar.

SUBSCRIBIRME

Suscribete a nuestra
newsletter y te
mantendremos informado:

[E-mail:

ibercivis.es

rcivis

ciaciudadana
nscience
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