Progress Report of ESP-EURECA
Barcelona, october 5th, 2006
Objective 1. Mo-based thin films and bilayers.

a) Study of the first Mo/Au bilayers obtained before summer.
DRX studies (Fig.1) reveal that both the Mo and Au layers are polycrystalline, although a preferential orientation is observed. The cell parameters obtained from these analysis show that Au is nearly relaxed, whereas Mo is under compressive stress (a<abulk). This fact is further confirmed by the roughness (Fig.2) that membranes covered by Mo display, and will be the object of deeper studies.

The surface topography of the bilayers has been observed by AFM. As expected from their polycrystalline nature, the films are granular, with peak-to-peak heights of several nm.
The R(T) curves of selected patterned bilayers were tested only down to 300mK with a 3He refrigerator, using a 4-point technique and 10A (Fig.3) . While bilayers with 100nm Mo and 50 and 100 nm Au displayed a Tc still quite high (760 and 725mK, respectively), the series of bilayers with 40nm Mo did not show superconducting behaviour down to 300mK. It is worth remarking that the transition of the former was as narrow as that o single Mo layers.
b) New bilayers
The process to clean the wafers and obtain bilayers on optimized membranes is ready and has been tested (Fig.4). Nevertheless, it is pointed out that in the future thinner Si wafers will be required to obtain higher densities of devices.
Coming work:

· Fabrication and characterization (down to 20 mK) of a series of bilayers with 25nm Mo and 25nm, 50nm, 75nm and 100nm Au on 300nm Si-nitride membranes.
Objective 2. LC filters

a) Nb deposition

Tests with an electron gun have been unsuccessful, likely because of the too low maximum power attainable at INA.

b) Devices from SRON have been characterized using the dilution refrigerator and the newly build experimental setup. 

Coming work:

· Tests of Nb deposition with both electron gun and sputtering systems will be undertaken in Madrid. The goal is to have at least some Nb films in order to start litography tests.

Objective 3. Software for EURECA

Last july took place a meeting in Santander, devoted to the top level design. Since then, IFCA has concentrated on three modules: multiplexing, I-V analysis of TES, and calculation of the energy resolution.
During the software group meeting in Santander last septembrer, the three modules were presented working. 

IFCA is also involved in: frequency domain filtering, error treatment and mantenimiento del repositorio de paquetes.

Coming work:

· More work on the three modules responsibility of IFCA

· Start of the spectra analyzer.

Other information
· The three year project financed by the National Space Plan started officially on october 1st. We used the Barcelona meeting to hold a kick-off for the EURECA-related work package. Within this project, there will be funds for a PhD student to work on TES, and also for the software engineer at IFCA. 
· Next meeting of the spanish consortium will take place in Santander on January 12th.
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Fig.1. Expanded -2 diffractogram around the main peaks, for several Mo/Au bilayers. It may be seen that the Au is nearly relaxed, whereas Mo is under compression.
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Fig. 2. Stressed 100nm membrane, after deposition of 80nm Mo.
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Fig.3. Superconducting transition of the first two Mo/Au bilayers: 100/50 and 100/100
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Fig.4. Image of a patterned 83-nm thick Mo film grown on an optimized membrane (300nm-thick)
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Fig.5. Insert developed at INA to characterize filters.
� EMBED KGraph_Plot  ���








[image: image5.wmf]0,01

0,1

36

37

38

39

40

41

42

40/40

40/100

40/200

40/300

100/50

100/100

100/200

I (arb. units)

2

q

Au (111)

Mo (110)

Si

bulk

bulk

[image: image6.wmf]0,01

0,1

36

37

38

39

40

41

42

40/40

40/100

40/200

40/300

100/50

100/100

100/200

I (arb. units)

2

q

Au (111)

Mo (110)

Si

bulk

bulk

[image: image7.png]


[image: image8.png]


[image: image9.jpg]


_1223733864.bin

