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Application Form for MICROKELVIN Transnational Access Project

1. General Information

	Project number:
	CNRS05

	Project Title: 
	Specific heat signatures of a Kosterlitz-Thouless transition

	Lead scientist:

	Title:
	Professor

	
	First name:
	Javier

	
	Last name:
	Rodriguez-Viejo

	
	Birth date:
	07/06/1965

	
	Passport number:
	AAC425809

	
	Research status/Position:
	Professor of Physics

	
	New User:

	yes

	
	Scientific Field:
	Condensed matter

	
	Home institution:
	Universitat Autònoma de Barcelona

	
	Is your home institution MICROKELVIN partner?
	      No

	
	Business address:
	Physics Department. Facultat de Ciencies. Universitat Autònoma de Barcelona

	
	Street:
	Edifici C

	
	PO Box:
	

	
	City:
	Bellaterra

	
	Zip/Postal Code:
	08193

	
	Country:
	Spain

	
	Telephone:
	34 935811769

	
	Fax:
	34 935812155

	
	E-mail:
	Javier.rodriguez@uab.cat

	Visiting scientist:

	Title:
	

	
	First name:
	Manel

	
	Last name:
	Moline Ruiz

	
	Birth date:
	02/04/1982

	
	Passport number:
	38827665P

	
	Research status/Position:
	Master in science

	
	New User:

	yes

	
	Scientific Field:
	Condensed matter

	
	Home institution:
	Universitat Autònoma de Barcelona

	
	Is your home institution MICROKELVIN partner?
	      No

	
	Business address:
	Physics Department. Facultat de Ciencies. Universitat Autònoma de Barcelona

	
	Street:
	Edifici C

	
	PO Box:
	

	
	City:
	Bellaterra

	
	Zip/Postal Code:
	08193

	
	Country:
	Spain

	
	Telephone:
	34 935811769

	
	Fax:
	34 935812155

	
	E-mail:
	manelmolinaruiz@gmail.com

	
	AUTOTEXTLISTCurriculum vitae (18 lines max):

Actual Research Lines

• Study of magnetic transitions in ultra-thin films oxides by means of nanocalorimetry.

􀂃 Ultra thin films growth using e-beam and sputtering facilities.

􀂃 Ultra thin films characterisation done by means of XRD, SEM and TEM facilities.

Academic Training

Degree 

Graduate in Physics Universitat Autònoma de Barcelona, Barcelona (Spain)

September 2007

Master in Science and Technology of Materials

Universitat Autònoma de Barcelona, Barcelona (Spain)

October 2008

Previous Scientific or Teaching Activities

Activity Centre / Institution Date

Collaboration Fellow MEC Sciences Faculty / UAB, Spain 2007 – 2008

Specialist Technician for Research GNaM / UAB, Spain 2008 – present

Assistant Professor GNaM / UAB, Spain 2009 – present


	
	Five most recent publications:

	
	M. Molina-Ruiz, A. F. Lopeandía, F. Pi, D. Givord, O. Bourgeois, J. Rodríguez-Viejo, Phys. Rev. Lett., submitted December 2010.

	
	M. Molina-Ruiz, A. F. Lopeandía, F. Pi, D. Givord, O. Bourgeois, J. Rodríguez-Viejo, Phys. Rev. B, submitted january 2011.

	
	M. Molina-Ruiz, A. F. Lopeandía, F. Pi, D. Givord, O. Bourgeois, J. Rodríguez-Viejo Size-dependence of the Néel temperature of the antiferromagnetic phase transitions of CoO ultra-thin films: a nanocalorimetric study
Nanotech Insight 2009, March – April 2009, Barcelona (Spain)

	
	M. Molina-Ruiz, A. F Lopeandía, F. Pi, D. Givord, O. Bourgeois, J. Rodríguez-Viejo Antiferromagnetic phase transition in ultrathin CoO films: the influence of grain size International Workshop on Non-Crystalline Solids 10th, April 2009, Barcelona (Spain)

	Period of stay 
	March to June 2011

	Other participating scientists:

	Name:
	Position:
	New User:2

	
	1-
	
	

	
	2-
	
	

	
	3-
	
	


2. Project Information

	Name of host infrastructure:
	Institut Néel, CNRS, Grenoble (MICROKELVIN TA2-Grenoble)

	Access provider / Infrastructure Director: 
	Name: Henri Godfrin
	E-mail address: henri.godfrin@grenoble.cnrs.fr

	
	
	

	Planned project dates:
	Start date:
	01/03/2011
	Completion date:
	30/05/2011

	Project description (12 lines max):
The problem of phase transitions in low dimensional systems is a very open subject. The antiferromagnetic transition, for instance, has been recently studied in collaboration with the group of O. Bourgeois. More precisely, superconducting phase transitions at very low dimension have been widely treated theoretically in the last decade (see Beasley, Halperin) but never address experimentally form a thermodynamic point of view. We do expect that a Berezinsky-Kosterlitz-Thouless (BKT) transition occurs in the presence of vortex-antivortex pairs in two dimensional superconductors. BKT predicted a very different signature in the specific heat near the transition, as compared to a regular second order phase transition. Even with strong fluctuations (which are expected in 2D very thin superconducting lead (Pb) films), they conjectured that a weak singularity in Cp should be observed. This project is part of a more general study of surface phase transitions.

We plan to perform Cp measurements which are essential to understand the true mechanisms taking place at very low dimension in superconductors during such a non-standard transition. 

	Scientific objectives of the project (12 lines max):

The scientific objectives are manyfold. The very first is the measurement of the variation of the heat capacity in very thin lead films. These films can be produced by quench condensation at low temperature directly in the calorimeter. As the number of atomic layers increases, the Pb films encounter an insulator to superconducting transition.  We plan to measure the Cp variation versus temperature as a function of the number of atomic layers deposited on the silicon membrane calorimetric sensor. Then we will be able to see the transition between the insulator state and the 2D superconductor continuously from the heat capacity. The second objective resides in the study of the shape of the Cp jump at the transition in a BKT regime, the detection of the predicted singularity and the more general effect of the fluctuations. This has never been done, despite its profound interest to fully characterize such phase transitions. Moreover, the possible measurement of a thermal signature of vortex-antivortex in the 2D lead films would be an important achievement.

	Technical description of work to be performed (20 lines max):

In this project we plan to perform heat capacity measurement on ultra thin film of superconducting lead (Pb) quench condensed in situ in the calorimeter directly on the membrane sensor. The collaborators will use the facilities of TA2, especially a specific experimental probe developed at the Institut NEEL as well as the nanofabrication facilities of NANOFAB. The thermal evaporation of lead, silver and eventually magnetic materials in situ has to be fully characterized at low temperature. The calibration of the quartz crystal is crucial to control the thickness of the thin films very accurately. The highly sensitive Cp measurement has to be operational at very low temperature in order to follow the appearance of a peak versus temperature as the layer is grown in situ. The major advantage of this method is to be able to measure the Cp signature versus the thickness of the thin film without being obliged to open the system. All the Cp measurement will be performed down to the lowest temperature of the cryostat. 

A first characterization of the superconducting layer by doing regular resistive measurement is the first step. The second step will be the actual measurement of the heat capacity. The overheating during the evaporation of the materials has to be estimated and measured through the thermometer on the membrane, this is an significant milestone. Finally, different types of superconducting layers will be studied: the continuous Pb layer by using an adhesion layer of Ge (BKT transition), and also the granular Pb layer where the Cp jump can be studied in the nanograin limit.
A three month experiment at TA2-Grenoble should allow performing the first exploration of this system. 


3. Joint Proposals / Funding

	Is this project in collaboration with other (concurrent) projects at the infrastructure?        FORMCHECKBOX CaseACocher1    No FORMCHECKBOX CaseACocher2

	If yes, please specify:


	Is this proposal submitted to any funding programmes?                                                        FORMCHECKBOX CaseACocher1    No FORMCHECKBOX CaseACocher2

	If yes, please specify:


____________________

The completed Application Form should be submitted to MICROKELVIN Management Office (Katariina@neuro.hut.fi, fax +358-9-47022969)
� The lead scientist indicated here is expected to participate in the campaign as a user of the infrastructure.


� Indicate ’Yes’ only if the user has never visited the infrastructure before this specific project, otherwise write ’No’.


� The visiting scientist indicated here is expected to participate as a user of the infrastructure.


� Indicate ’Yes’ only if the user has never visited the infrastructure before this specific project, otherwise write ’No’.


� Please list all participating user group members. Expand the table, if necessary.
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