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Editorial
Dear IPVF Friends,
We will be entering our 5th week of confinement and I hope
you are safe and continue to take good care of yourselves and
your loved ones. I know some of your relatives might be affected by the virus, we wish them all a prompt recovery. I trust
you strictly apply the social distancing and health measures
enforced. By staying home, we are on a mission against the
spread of the virus and saturation of our hospitals. I do miss
seeing the teams but working remotely is our new norm for
the time being, and everyone is making it work!
Since March 16, 2020 the situation has not changed with regards to IPVF operations. Our laboratories are temporarily
shut down and closely monitored so that we are ready to
resume our activities as soon as the confinement comes to
an end.
This letter gives me the opportunity to highlight the essential
contribution of a selection of our teams in the current crisis.
I would like to recognise the role of the Operations teams
and QHSE teams across our ecosystem: they are working
hard to ensure our assets remain monitored and accessible for routine safety inspections. Their commitment on the
frontline, the support to hospital centres they have triggered
and their ability to make the most the situation to reinforce
IPVF QHSE framework, are remarkable. I thank them for their
hard work and invite you to keep the communication link
open with them.
Our Administration and Development teams have been extremely hard at work too. Since the outbreak of the crisis,
they have been in constant contact with IPVF partners and
contractors. They are doing an excellent job pushing their
various dossiers forward, including financial planning, IP
management framework, and IPVF service offer structuring.

At the same time, they are reducing charges to be paid, so as
to reduce our costs while ensuring our company efficiently
maintains its core administrative functions.
I would like to congratulate all Research teams; they are involved in deploying a wide variety of coordination and solidarity initiatives throughout the Programmes to support our
communities and push productivity in this new mode. Despite the organizational challenges we are all facing, demonstrating IPVF’s optimism, agility, determination and ability to
deliver differentiating results is crucial more than ever. Let’s
thoroughly prepare to get off to a flying start when our technological platform is accessible again!
In these difficult times, we stand by our teams and I strongly
encourage each of you to propose new ideas to your management; to all those involved, a big thank you!
All divisions are hard at work to make sure IPVF stays stronger than ever during the crisis. This is IPVF at its best and I
am so proud to lead such an institute!
I send you once again all my appreciation and support.
Warm regards,
Roch DROZDOWSKI-STREHL
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HIGHLIGHTS FROM THE RESEARCH PROGRAM
14.2% EFFICIENCY SOLAR CELL FROM WIDE
BANDGAP COEVAPORATED CU(IN,GA)S2
POLYCRYSTALLINE LAYER
Within the frame of Ms. Thomere’s PhD work (01/2020, CIFRE IMN-EDF) and a
joint program with IPVF on tandem solar cells, the Institut des Matériaux Jean
Rouxel (IMN, UMR6502 in Nantes) has demonstrated 14.2 % conversion efficiency from coevaporated Cu(In,Ga)S2 polycrystalline layer with 1.6 eV bandgap energy (from EQE absorption onset). This unprecedented achievement results from fundamental investigations of Cu-In-Ga-S system, studied as both
bulk materials and thin films. A major outcome of this work is that, in contrast
to well-known Cu(In,Ga)Se2 compounds, the single phase stability domain of
compounds with tetragonal symmetry is very narrow. Transferred to thin films
growth process, this important understanding now allows a fine tuning of In/
Ga gradient throughout the absorber, which is a key-parameter to achieve very
high efficiency. The knowledge and know-how developed during these last four
years open many rooms for the fabrication of efficient and robust silicon/CIGS
tandem devices. With this aim, IMN and IPVF plan to increase their powerful collaboration to stay one step ahead in this relaunched field.
• Contact: nicolas.barreau@univ-nantes.fr

GDEOS profile of the absorber yielding
the bestefficiency and corresponding J-V curve
(in-house measurement).

LIFE CYCLE ASSESSMENT OF PEROVSKITE
ON SILICON TANDEM MODULES
To prepare the field for potential perovskite tandem architectures in the future
PV market, their possible environmental impacts need to be studied to drive
development towards an environmentally performant energy production and
to enhance the technology’s competitiveness in future markets. For this reason,
program I’s work package 2 is currently performing an analysis of such tandem
modules in collaboration with researchers from the University of Leiden in the
Netherlands. The Life Cycle Assessment (LCA) includes the impacts originated from all energy and materials incorporated and emitted during the module
lifetime, as shown in the figure (cradle-to-grave approach). The focus of this
study is to incorporate estimations for a large-scale production of perovskite
on silicon tandem modules (1GW/year). Both degradation rates of the top and
bottom cell are assumed to be compatible with the commercialization of the
technology, keeping in mind that high degradation rates would be a barrier for
a competitive entry to the market. Abstracts of this study were sent to the EU
PVSEC 2020 and to the HOPV2020 conferences. As many other PV international
events, the HOPV2020 has been postponed to 2021, planning to hold an additional HOPV20 online conference, which will run over 4 days from 25 to 28 May
2020.
• Contact: Katherine Alvino-Saavedra & Lars Oberbeck
katherine.alvino-saavedra@ipvf.fr / lars.oberbeck@total.com
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NEWS FROM THE PLATFORM
MALWARE CLEANER TERMINAL
Every USB stick that we bring into the IPVF could be a security risk. To mitigate
this risk, we have installed a mini-terminal in the Atrium that quickly lets users
clean malware from their USB sticks.
When the user starts the cleaning process, the automated cleaning process initiates five different types of anti-virus search engines to find and destroy malware on the inserted USB sticks. If the system is uncertain how to handle files,
they will prompt the user whether the infected file should be deleted or quarantined instead.
SOME DATA IN THE BUSINESS WORLD:
26% of operating system infections are spread by a USB stick.
70% of employees use USB sticks from outside the company and connect
them to the company network and 68% have not taken any protection before inserting them on their professional PC.
At the IPVF, USB sticks are used in laboratories to copy research data to be processed on the PC in the office. The risk is to contaminate the PCs that are used
to operate the devices (Scanning Electron Microscopy, reactor…).
• Contact: Pascal Obry and Arwin Afshar Destin Guerengomba
Pascal.obry@ipvf.fr / Arwin.Afshar@ipvf.fr

Women’s day, celebrated at IPVF on Monday March 9

MARCH 2020, INTERNATIONAL WOMEN’S DAY
The Institut Photovoltaïque d’Île-de-France (IPVF) is celebrating us, women, the women of IPVF, who have made a difference in changing lives through our innovations and mentorship. This day provides an important opportunity to celebrate
our ideas, our infallible spirit and our commitment to encourage others to take on challenges and pursue their dreams.
In order to meet one of our main objectives to be the world’s
leading research center in the field of photovoltaic solar energy, we know that it is important to provide a diverse and inclusive workplace where we all feel supported and welcome. In
that way, we can all bring our best and succeed together. We
understand that to accomplish this, everyone is needed: men
and women. There must be no gender in Science, Technology and Engineering; all men and women with same ambitions
put a joint effort towards this.
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Personally, as a woman, as an IPVF PhD-researcher-engineer,
I feel lucky to be able to say that I am in the right place. I have
always aimed to work on the photovoltaic field and to contribute to serve humanity. The differences between genders
should not lead to difference in each one’s rights, instead,
these differences should allow us to work complementarily. To build a diverse and inclusive environment, we need to
include women’s role and such models can be found here. I
am encouraging you to not give up, to believe in your ideas, to
continue to feel empathy and to aim for leadership positions.
I would like to thank all women and men for helping to build a
workplace with equality!
Cordially,
Pilar Lopez-Varo
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CONFERENCES AND PUBLICATIONS
CONFERENCES
Stefania Cacovich: “Light induced passivation in triple cation
halide pérovskites : interplay between surface chemistry and
transport properties”, KAUST Research Conference: Emerging
Concepts in Solar Energy Conversion – from Computation to
Implementation, KAUST Solar Center, Saudi Arabia, 10-12 February 2020

Ryo Tamaki, Yasushi Shoji, Laurent Lombez, Jean-François
Guillemoles, Yoshitaka Okada: “Quasi-Fermi level splitting in
InAs quantum-dot solar cells from photoluminescence measurements”. Proceedings Volume 11275, Physics, Simulation,
and Photonic Engineering of Photovoltaic Devices IX; 112750X
(2020)

Philip Schulz (invited): “Interfaces in Halide Perovskite Solar
Cells”, KAUST Research Conference: Emerging Concepts in
Solar Energy Conversion – from Computation to Implementation, KAUST Solar Center, Saudi Arabia, 10-12 February 2020

https://doi.org/10.1117/12.2545657

Pilar Lopez-Varo, Yong Huang, Jean-Baptiste Puel, Katherine
Alvino-Saavedra, Manuel Garcia-Rosell, Juan-Antonio Jimenez-Tejada: “Effect of Ion Migration in Perovskite Solar Cells”.
NanoGe Conference. Origins of Electronic Defects in Halide
Perovskite. (e-conference) 2020.
https://www.nanoge.org/EDHP/home

CONFERENCE PROCEEDINGS

Olivier Durand, Antoine Létoublon, Charles Cornet, Ang Zhou,
Nicolas Barreau, Eric Gautron, Matteo Balestrieri, Damien
Coutancier, Lincot Daniel: “CIGS growth on a GaP/Si(001) platform: towards CIGS/Si tandem solar cells”. Proceedings Volume 11275, Physics, Simulation, and Photonic Engineering of
Photovoltaic Devices IX; 1127505 (2020)
https://doi.org/10.1117/12.2550687
Philip Schulz: ”Interfaces design for halide perovskite solar
cells”. Proceedings Volume 11275, Physics, Simulation, and
Photonic Engineering of Photovoltaic Devices IX; 112750F
(2020)

Hamidreza Esmaielpour, Maxime Giteau, Amaury Delamarre,
François Gibelli, Dac-Trung Nguyen, Nicolas Cavassilas, Yoshitaka Okada, Jean-François Guillemoles, Laurent Lombez,
Daniel Suchet: “Advanced analysis for hot-carriers photoluminescence spectrum”. Proceedings Volume 11275, Physics,
Simulation, and Photonic Engineering of Photovoltaic Devices IX; 112750A (2020)

https://doi.org/10.1117/12.2551792

https://doi.org/10.1117/12.2547244

https://doi.org/10.1109/PVSC40753.2019.8980570

Maxime Giteau, Kentaroh Watanabe, Naoya Miyashita, Hassanet Sodabanlu, Fabien Atlan, Daniel Suchet, Stéphane Collin, Jean-François Guillemoles, Yoshitaka Okada: “Fabrication
and optical characterization of ultrathin III-V transferred heterostructures for hot-carrier absorbers”. Proceedings Volume
11275, Physics, Simulation, and Photonic Engineering of Photovoltaic Devices IX; 1127507 (2020)
https://doi.org/10.1117/12.2544537
Nicolas Cavassilas, Daniel Suchet, Amaury Delamarre,
Jean-Francois Guillemoles, Marc Bescond, Fabienne Michelini, Michel Lannoo: “Physics of the inter-subband transition in
quantum-dot intermediate-band solar cell”. Proceedings Volume 11275, Physics, Simulation, and Photonic Engineering of
Photovoltaic Devices IX; 112750Y (2020)
https://doi.org/10.1117/12.2543573
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Yong Huang, Shan-Ting Zhang, Pilar Lopez-Varo, Philip Schulz:
“Theoretical study of the MAPbI3/SnO2 interface band offset in
perovskite solar cells considering mobile ions”. IEEE 46th Photovoltaic Specialists Conference (PVSC), 0841-0848. (2019).

PUBLICATIONS
D. Coutancier, S.-T. Zhang, S. Bernardini, O. Fournier, T. MathieuPennober, F. Donsanti, M. Tchernycheva, M. Foldyna,
N. Schneider: “ALD of ZnO:Ti : growth mechanism and application as efficient transparent conductive oxide in silicon nanowire
solar cells”. ACS Applied Mater. & Interfaces (accepted)
Nicolas Cavassilas, Daniel Suchet, Amaury Delamarre,
Jean-Francois Guillemoles, Fabienne Michelini, Marc Bescond,
and Michel Lannoo : “ Optimized operation of quantum-dot
intermediate-band solar cells deduced from electronictransport modeling”. Phys. Rev. Applied. (accepted)
Solène Béchu, Maryline Ralaiarisoa, Arnaud Etcheberry,
Philip Schulz: “ Photoemission Spectroscopy Characterization
of Halide Perovskites”. Adv. Energy Mater. (accepted)
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EVENT

A SUCCESSFUL PVSCHOOL 2020 !
The thematic school on the Physics of Solar Cells: from basic principles to advanced characterization (PVSchool2020)
was hosted by Les Houches School of Physics located in the
French Alps, from 1st to 6th March 2020. The school was organized by Stéphane Collin and Andrea Cattoni from the C2N,
Daniel Suchet from the IPVF and Laurent Lombez from the
LPCNO, and it was supported by the CNRS, the IPVF and the
Labex NanoSaclay.
This second edition of the PVSchool attracted a great interest
with many applications from all over the world and held at full
capacity with 68 registered attendees. The program covered the
physics of solar cells with a special focus on characterization techniques. The lectures and tutorials (25h) were given by renowned
scientists strongly committed to the success of the program (Uwe
Rau, Daniel Abou-Ras, Edgardo Saucedo, Philip Schulz, Sascha
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Sadewasser, Susan Schorr, Jean-François Guillemoles, Etienne
Drahi). Two poster sessions were also organized in a vibrant
and friendly atmosphere, and we were glad to see attendees
enjoying passionate discussions until midnight and more!
Videos of the lectures can be viewed on the Youtube channel
of the Les Houches School of Physics
Overall, this second edition of the PV School was a great success. Be sure that the organizers will do their best to organize a
third PVSchool edition in 2022 with a novel program, stay tuned!
The organizers,
Stéphane Collin, Laurent Lombez,
Andrea Cattoni, Daniel Suchet
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A few words from attendees
• “I want to tell you that this is one of the best experiences I have had in my
relatively short life.” (A. from France)
• “I would like to thank all the organizers and I hope the event will be successful
in the future.” (Y. from UK)
• “It has been one of the best weeks of my Ph.D., especially with the tutorials
and discussions. Thank you also for providing a platform to present a poster.
In so many ways, the School has been very beneficial for my Ph.D.” (C. from Thailand)
• “Thank you again to you and all of the organizers for such a great event.
It was a really nice experience and we learned interesting things while having
a good time! Congrats.” (A. from Spain)
• “Thank you so much for your great organization, I really did enjoy the school.”
(T. from Taiwan)
• “I was very happy to meet so many nice people, thanks again.” (A. from France)
• “It was a learning experience.” (D. from Luxemburg)
• “Thank you for the lectures and all the discussions we have had this week!
It has been great! I’ve learnt a lot of things, really.” (P. from France)
•“Many thanks again for the quality of the organization and the interventions
of PV School 2020. Well done.” (J. from France)

CONFERENCES TO COME
37th EU PVSEC

7-11 SEPTEMBER 2020, LISBON
https://www.photovoltaic-conference.com/

Meetup Conference: Contemporary
Stability Challenges in Hybrid Perovskite
Photovoltaics

200 Anniversary of Edmond Becquerel

ONLINE - 16TH OF APRIL 2020, 14:00 CEST
A E-POSTERS SUBMISSION IS OPEN

NOVEMBER 30
https://www.ipvf.fr/edmond-becquerel-symposium/

ViPerCon2020 - Virtual Perovskite
Conference 2020
14TH APRIL, 2020

Online Meetup - Beyond Lead Halide
Perovskites: Syntheses and Applications
of Metal Halide Semiconductors
ONLINE, 23RD - 23RD APRIL 2020

Online International Conference
on Hybrid and Organic Photovoltaics
ONLINE, 25TH - 28TH MAY 2020
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