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Objectives

The ULTI facility, operated by Low Temperature Laboratory (LTL) of Helsinki University of Technology (HUT) offered to provide expertise, facilities, and equipment for outside users to undertake measurements at temperatures from 4 K down to the lowest attainable to date. ULTI was expected to contribute to scientific progress and technical development in ultra low temperature physics, to serve as a first-rate educational center for young physicists and, because of its long-standing connections with the low temperature research in Russia, to act as a node for scientific collaboration between Russia and EU countries. 

The in-house research of LTL included experimental programs on refrigeration, cryogenics and nanofabricated cryosensors, experimental and theoretical studies of quantum fluids and solids, nuclear magnetism, and electrical transport in nanostructures. The local low temperature research staff consisted of 35 persons of whom 6 are professors, 4 senior scientists, 5 post-doctorals, 5 technicians and 2 secretarial employees; the rest were graduate and undergraduate students. The ULTI facility included three nuclear cooling cryostats capable of reaching sub-mK temperatures and five 20-mK cryostats. As a new addition the facility offered for the users full access to a its 55 m2 semi clean room with electron beam lithography line as well as limited access to a 2600 m2 clean room, jointly operated by HUT and VTT, the neighboring State Research Center. 
Of the total research activity at the ULT installation, at most 18% was supposed to be allocated to the ULTI visitors. On average at any given time 1.5 EU-sponsored Users would work in the LTL (72 total access months in four years), and about 40 persons participating in 35 different projects could benefit from the ULTI in four years.

Selection procedure

Research in ultra low temperature physics is time consuming and requires, in most cases, months of dedicated work in both planning the experiment and especially during the measurements in the ULTI facility. Therefore we were quite selective in accepting User experiments and the following criteria were used:
- The accepted experiments had to represent excellent science with unique goals.

- They had to be technically feasible for the available instruments in our facility.

- Scientific and technical progress was expected.

- Preference on first time users from countries without their own ULT facility.

- In the new ULTI Programme special attention was paid to new EU-countries as well as 

  to nanofabricated cryosensors as a new area.

The user projects were accepted by the following Selection Panel:

Reyer Jochemsen, Leiden University, The Netherlands

Matti Krusius, LTL, Helsinki University of Technology, Finland (Secretary)

Paul Leiderer, University of Konstanz, Germany (absent)

Mikko Paalanen, LTL, Helsinki University of Technology, Finland (Chairman)

George Pickett, Lancaster University, United Kingdom

Bernard Placais from ENS, France 
Luciano Reatto, University of Milan, Italy

Peter Skyba, Slovak Academy of Sciences, Slovakia
The Selection Panel held during 4 years 2 face-to-face meetings and 13 email meetings. 
Transnational access activity
The Selection Panel accepted altogether 56 projects to access the ULTI facility.  The total number of active projects during the four year period was 53. Projects #20, 21 and 41 were accepted but never started. Altogether 68 individual scientists from 50 user groups participated in the active projects (Annex #1).  The total number of access time delivered was 73.67 months, which is slightly more than the minimum access time of 72 months, agreed in the ULTI contract. All active projects were completed.
The 50 user groups came from the following 12 countries: Austria, Czeck Republick, Denmark, France, Germany, Israel, Italy, Norway, Slovakia, Spain, The Netherlands and United Kingdom. Most of the 68 users were experienced male scientists. However ULTI program hosted also 4 postdoctoral scientists, 14 postgraduate students and 4 female scientists.
The active projects included 24 experimental projects and 29 theory projects. The experimental projects were allocated altogether 47.80 visitor months (64.9 %) and the theory projects 25.87 visitor months (35.1 %).
In summary, what comes to the transnational access activity, the ULTI programme reached its objectives in delivering the required amount of visitor months. In addition, it managed to include visitors from a large number of European countries, and also from young and female scientists. 

Scientific output of the users at the facility

The supported ULTI projects can be grouped into 5 main scientific categories: 

1) Vortex physics and turbulence in superfluids (17 projects)

2) Quantum crystals (3)
3) Nuclear magnetism (1)
4) Cosmology and low temperature physics (6)

5) Quantum electronics in mesoscopic structures of normal metals and superconductors (26).
The results of ULTI-projects have been published in 69 articles (Annex 2). Most of these articles (51) have appeared in scientific journals with referee practice. The users have also written 1 article in popular science magazine and 17 articles in conference proceedings. The scientific success of the ULTI programme is best reflected by the high number of publications in high-impact-factors journals: 

· 1 publication in Reviews of Modern Physics (Impact factor 33,058)

· 4 publications in Nature (Impact factor 26,681)

· 9 publications in Physical Review Letters (IF = 7,072)

· 1 publication in Applied Physics Letters (IF = 3,977)
Several interesting results were obtained by the users in the ULTI facility during the 4 years of access program. They are all reported in the annual reports. In the following we will report only the top two highlights.
Spin Current Turbulence (project # 11)


In this project it was finally confirmed that the spin-superfluid precessing state of 3He-B, with its off-diagonal long-range order and quantum coherence, represents the Bose-Einstein condensation (BEC) of spin waves - magnons. This is actually the first realization of the BEC of excitations in magnets. Using this picture of magnon condensation, the new phenomena have been found and identified in 3He liquids. In particular, theoretical prediction of Coleman of Q-balls in relativistic quantum fields has been realized experimentally in 3He-B [29].  The observed condensed-matter analogs of relativistic Q-balls are responsible for an extremely long-lived signal of magnetic induction, the so-called Persistent Signal, observed in NMR at the lowest temperatures, where the bulk BEC of magnons is unstable due to catastrophic relaxation. Thus the Q-ball is another representative of a state with phase coherent precession of nuclear spins in 3He-B. Very recently the observation of BEC of magnons has been preliminary reported for 3He-A in aerogel. 
Experiments of Mesoscopic SQUID Arrays (project #19)

The initial goal of this project was to learn about high frequency properties of 
Josephson junction and SQUID arrays and to make use of them in 
experiments on Cooper pair pumps and as switches. However, it was soon realized that the mesoscopic SQUID arrays provide a platform to study the quatization of heat conductivity of photons.

 
The thermal conductance of a single channel is limited by its unique quantum value GQ, as was shown theoretically in 1983. This prediction is valid for both fermion and boson excitations, and closely resembles the quantization of electrical conductance in ballistic one dimensional conductors. The single mode heat conduction is particularly relevant in nanostructures. The quantization of low temperature heat conduction by phonons and electrons has already been demonstrated. In this project the quantization of the photon heat conduction was finally observed. The observation has practical implications, for example, for the performance and design of ultra-sensitive bolometers and electronic micro-refrigerators. The results were published in Nature [54 and 55].

In summary, what comes to the quality and quantity of the scientific output of the ULTI program, it was a great success. The author list of publications also demonstrates that the ULTI program manage to increase the collaboration between the European and Russian scientists as well as between different European user groups.

Dissemination of scientific results: User meetings
In addition to the scientific publications the ULTI results were disseminated in two User Meetings. The first User meeting was organized in April 21-26, 2006, in Lammi, Finland for 101 participants. The participants included 31 users, 35 potential users, 5 members of the Selection Panel, and 30 staff-members of the ULTI-facility.  The full program can be found at the WEB-address: http://ltl.tkk.fi/ULTI2006/Lammi2006.html. The Proceedings of the Meeting were published in the January 2007 issue of the Journal of Low Temperature Physics (JLTP 146, 1-2, 2007). The 294-page long Proceedings contained 16 scientific articles.

The second User meeting was organized in April 28-30, 2008, in Espoo, Finland for 132 participants. The participants included 29 users, 6 members of the Selection Panel, and 30 staff-members of the ULTI-facility.  The full program can be found at the WEB-address: http://ltl.tkk.fi/wiki/ULTI2008. The Proceedings of the Meeting will be published in the Journal of Low Temperature Physics. 

Added value to the European scientific community

Traditionally, low temperature research work has been small-scale table-top science, conducted in isolated university laboratories which have evolved around a single professor. The research was focussed on a narrow topic and each group has developed its own refrigeration and measurement techniques. A young professor is exhausting his/her energy when setting up alone his ultra-low temperature laboratory, which usually takes up to 4-5 years. The community is fragmented into sub-critical units, which alone lack the capacity to offer services to other fields or to attack large-scale cross-disciplinary problems.  At the same time emerging topics in nanophysics, material science and quantum information processing demand novel low temperature equipment, methods and services. 

The ULTI has provided the fragmented European low temperature research community
a) state-of-the-art services in ultra-low temperature physics,
b) a possibility to collaborate with each other,
c) a bridge to Russian low temperature community,
d) a better educated workforce by training young graduate students, 
e) novel ultra-low temperature technology and its quick penetration through the community, including SMEs,
f) combined access to both nanomanufacturing and low temperature  characterization facilities.
Annex 1
Transnational access summary

	Contract Number1
	RITA-CT-2003-505313
	Contract Acronym2
	ULTI

	Organisation

short name
	Short name of the Infrastructure
	Country code of operatorors
	Unit of access
	For the whole duration of the project

	
	
	
	
	Access provided
	Number of users
	Number of user groups

	HUT
	LTL
	FI
	Visitor

month
	73,67
	68
	50

	
	
	
	
	
	
	


Annex 2
List of publications:
· 69 publications

· 1 publication in Reviews of Modern Physics (Impact factor 33,058)
· 4 publications in Nature (Impact factor 26,681)

· 9 publications in Physical Review Letters (IF = 7,072)

· 1 publication in Applied Physics Letters (IF = 3,977)

Project #2
1. Hakonen, P., Lechner, L., ja Tomi, M., Nanokitara soi giga-aaltoja, Prosessori, 1/2007, p. 38-39 (2007). 
2. Tsuneta, T., Lechner L., and Hakonen P.J., Gate-Controlled Superconductivity in a Diffusive Multiwalled Carbon Nanotube, Physical Review Letters 98, 087002 (2007).
Project # 3
3. Kivotides, D., Turbulence without inertia in thermally excited superfluids, Physics Letters A, 341, p. 193-197 (2005).
Project #4

4. Schaller, G., and Schützhold, R., The role of symmetries in adiabatic quantum algorithms, arXiv:0708.1882. 
Project # 5
5. Pekola J.P., Heikkilä T.T. Savin A.M., Flyktman J.T., Giazotto F., and Hekking F.W.J., Limitations in cooling electrons using superconductor - normal metal tunnel junctions, Physical Review Letters 92, 056804 (2004).
6. Savin A. M., Pekola J.P., Flyktman J.T., Anthore A., and Giazotto F., Cold electron Josephson transistor, Applied Physics Letters 84, 4179 (2004).´
7. Giazotto, F., and Pekola, J.P., Josephson tunnel junction controlled by quasiparticle injection, Journal of Applied Physics, 97, p. 023908/1-4 (2005). 
8. Giazotto, F., Heikkilä, T., Luukanen, A., Savin, A., and Pekola, J., Opportunities for mesoscopics in thermometry and refrigeration: Physics and applications, Reviews of Modern Physics 78, p. 217-274 (2006).
9. Laakso, M.A., Virtanen, P., Giazotto, F., and Heikkilä, T.T., Nonequilibrium characteristics in all-superconducting tunnel structures, Physical Review B  75, p. 094507/1-7 (2007). 
10. Laakso, M.A., Virtanen, P., Giazotto, F., and Heikkilä, T.T., Nonequilibrium characteristics in all-superconducting tunnel structures, Proceedings of the XLI Annual Conference of the Finnish Physical Society, p. 123 (2007). 
11. Pekola, J.P., Giazotto, F., and Saira, O.-P., Radio-frequency single-electron refrigerator, Physical Review Letters 98, p. 037201/1-4 (2007).
12. Saira, O.-P., Meschke, M., Giazotto, F., Savin, A.M., Möttönen, M., and Pekola, J.P., Heat transistor: Demonstration of gate-controlled electronic refrigration, Physical Review Letters 99, p. 027203/1-4 (2007).
13. Kopnin, N.B., Taddei, F., Pekola, J.P., and Giazotto, F., Influence of photon-assisted tunneling on heat flow in a normal metal–superconductor tunnel junction, Physical Review B 77, 104517 (2008).
14. F. Giazotto, T. T. Heikkilä, G. Pepe, P. Helistö, A. Luukanen, and J.P. Pekola, Ultrasensitive proximity Josephson sensor with kinetic inductance read-out, Applied Physics Letters 92, 162507 (2008).
15. S. Tirelli, A. M. Savin, C. Pascual Garcia, J. P. Pekola, F. Beltram, F. Giazotto, Manipulation and generation of supercurrent in out-of-equilibrium Josephson tunnel nanojunctions, (http://arXiv.org/abs/0804.2649).
Project #8

16. Tuoriniemi, J., Juntunen-Nurmilaukas, K., Uusvuori, J., Pentti, E., Salmela, A., and Sebedash, A., Superconductivity in lithium below 0.4 millikelvin at ambient pressure, Nature 447, p. 187-189 (2007). 
Project # 9
17. Kivioja, J.M., Nieminen, T.E., Claudon, J., Buisson, O., Hekking, F.W.J., and Pekola,J., Weak coupling Josephson junction as a current probe: effect of dissipation on escape dynamics, New Journal of Physics, 7, 179, p. 1-21 (2005).
18. Kivioja, J.M., Nieminen, T.E., Claudon, J., Buisson, O., Hekking, F.W.J., and Pekola, J., Observation of transition from escape dynamics to underdamped phase diffusion in a Josephson junction, Physical Review Letters 94, p. 247002/1-4 (2005). 
19. Hekking, F.W.J. and Pekola, J., Finite frequency quantum noise in an interacting mesoscopic conductor, Physical Review Letters 96, p. 056603/1-4 (2006). 
20. Pekola, J.P., and Hekking, F.W.J., Normal-metal-superconductor tunnel junction as a Brownian refrigerator, Physical Review Letters, 98, p. 210604/1-4 (2007).
21. Brosco V., Fazio R., Hekking F.W.J., and Pekola J.P., Model of qubits as devices to detect the third moment of current fluctuations, 
Physical Review B 74. 024524 (2006).
22. Möttönen M., Pekola J.P., Vartiainen J.J., Brosco V., and Hekking F.W.J., cond-mat/0604198, submitted.
Project # 10 

23. L'vov, V.S., Nazarenko, S.V., and Volovik, G.E., Energy spectra of developed superfluid turbulence, Pis´ma v ZhETF, 80, 7, pp. 546-550 (2004). 
24. L'vov, V.S., Nazarenko, S.V., and Volovik, G.E., Energy spectra of developed superfluid turbulence, JETP Letters, 80, 7, pp. 479-483 (2004).
Projects  #10, #22 and #38  

25. L'vov V.S., Nazarenko S.V., Skrbek L., Energy spectra of developed turbulence in helium superfluids, Journal of Low Temperature Physics 145 (1-4), p . 125-142 (2006).
Projects  #10 and #38  

26. L'vov, V.S. and Nazarenko, S., Differential model for 2D turbulence, Pis´ma v ZhETF 83, 12, p. 635-639 (2006).
Projects #10 and #40 

27. Eltsov, V.B., Golov, A.I., de Graaf, R., Hänninen, R., Krusius, M., L'vov, V.S., and Solntsev, R.E., Quantum turbulence in a propagating superfluid vortex front, Physical Review Letters 99, p. 265301/1-4 (2007).
28. V.B. Eltsov, R. de Graaf, R. Hanninen, M. Krusius, R.E. Solntsev, V.S., L'vov, A.I. Golov, and P.M. Walmsley, Turbulent dynamics in rotating helium superfluids, Proceedings in Low Temperature Physics, ed. M. Tsubota, Vol. XVI (Elsevier Publ., Amsterdam, 2008); arXiv:0803.3225v1 [cond-mat.other].
Project #11

29. Bunkov, Yu.M. and Volovik, G.E., Magnon condensation into a Q ball in 3He-B, Physical Review Letters 98, p. 265302/1-4 (2007). 
30. Winkelmann, C.B., Elbs, J., Bunkov, Yu.M., Collin, E., Godfrin, H., and Krusius, M., Bolometric calibrtion of a superfluid 3He detector for dark matter search: Direct measurement of the scintillated energy fraction for neutron, electron, and muon events, Nuclear Instruments and Methods in Physics Research A, p. 264-271 (2007).

31. Bunkov, Yu.M. and Volovik, G., Bose-Einstein condensation of magnons in superfluid, Journal of Low Temperature Physics, 150, p. 135-144 (2008).
32. J. Elbs, Yu. M. Bunkov, E. Collin, H. Godfrin, and G.E. Volovik "Strong orientational effect of stretched aerogel on the 3He order parameter", arXiv:0707.3544, accepted to PRL.
Projects #11 and #10

33. Bunkov, Yu.M., L'vov, V.S., and Volovik, G.E., On the problem of catastrophic relaxation in superfluid 3He-B, Pis´ma v ZhETF 84, 6, p. 349-353 (2006).
34. Bunkov, Yu.M., L'vov, V.S., and Volovik, G.E., On the problem of catastrophic relaxation in superfluid 3He-B, JETP Letters 84, 6, p. 289-293 (2006).
Project #12 and  #44

35. Lindell, R.K., Sillanpää, M.A., Heikkilä, T.T., Delahaye, J., Sonin, E.B., and Hakonen, P.J., Effect of non-Gaussian noise in small Josephson junction, AIP Conference Proceedings, 850, p. 1421-1422 (2006).
Projects #13, # 15, #16, #17, and #22

36. de Graaf R., Solntsev R.E., Chagovets T., Zmeev D., Blaauwgeers R., Eltsov V.B., Haley R.P., and Krusius M, Can the onset of superfluid turbulence be expressed with scaling laws?, abstract submitted to the International Conference on Quantum Gases, Fluids, and Solids 2006, Kyoto, Japan, 7 July – 8 Aug, 2006; and to be published.
Projects  #13, #16, #17,  #22, and #46

37. Blaauwgeers, R., Blazkova, M., Clovecko, M., Eltsov, V.B., de Graaf, R., Hosio, J., Krusius, M., Schmoranzer, D., Schoepe, W., Skrbek, L., Skyba, P. Solntsev, R.E., and Zmeev, D.E. , Quartz tuning fork: Thermometer, pressure- and viscometer for helium liquids, Journal of Low Temperature Physics 146, 5/6, p. 537-562 (2007).
Projects # 14 and #24

38. Lindell, R.K., Sillanpää, M.A., Heikkilä, T.T., Delahaye, J., Yamaguchi, T., Sonin, E.B., and Hakonen, P.J., Small Josephson junction as detector of non-Gaussian noise, in Conference Proceedings of “Unsolved problems of noise and fluctuations”: UPoN 2005, AIP Conference Proceedings 800, p. 563-568 (2005).
Project #15

39. Bradley, D.I., Fischer, S.N., Guénault, A.M., Haley, R.P., Kopu, J., Martin, H., Picket, G.R., Roberts, J.E., and Tsepelin, V., Relic topological defects from brane annihilation simulated in superfluid 3He, Nature 4, Letters, p. 46-49 (2008).

40. Bradley, D.I., Fisher, S.N., Guénault, A.M., Haley, R.P., Kopu, J., Martin, H., Picket, G.R., Roberts, J.E., and Tsepelin, V., The AB interface in superfluid 3He as a simulated cosmological brane, Journal of Low Temperature Physics, 148, p. 465-473 (2007).
Project #16 

41. Finne, A.P., Blaauwgeers, R., Boldarev, S., Eltsov, V.B., Kopu, J., and Krusius, M., Onset of turbulence in superfluid 3He-B and its dependence on vortex injection in applied flow, AIP Conference Proceedings 850, p. 177-180 (2006).  
Projects #16 and #17

42. Hosio, J., Blaauwgeers, R., Eltsov, V.B., de Graaf, R., Krusius, M., and Solntsev, R., Quartz tuning fork as probe of quantum liquids, Proceedings of the XL Annual Conference of the Finnish Physical Society, p. 139 (2006).
Project #17

43. Solntsev R.E., de Graaf R., Eltsov V.B., and Krusius M., Dynamic remnant vortices in superfluid 3He-B, Journal of Low Temperature Physics 148, 311 (2007).
44. Heikkinen, P. and de Graaf, R., Frictionless rotation in superfluid helium, Proceedings of the XLI Annual Conference of the Finnish Physical Society, p. 230 (2007).
45. Hosio, J., Eltsov, V.B., de Graaf, R., Krusius, M., and Solntsev, R., Generation and detection of quantum turbulence with a quartz tuning fork, Proceedings of the XVI Annual Conference of the Finnish Physical Society, p. 265 (2007).
Project # 18
46. Todoshchenko, I., Alles, H., Junes, H., Parshin, A., and Tsepelin, V., Measurements on the surface tension of 3He crystals near 100 mK, Journal of Low Temperature Physics, 138, 3/4, p. 811-816 (2005).  
47. Junes, H.J., Alles, H., Parshin, A.Ya., Todoshchenko, I.A., and Tsepelin, V., Measurements of the step energy on melting 3He crystals around 1 mK, Proceedings of the XL Annual Conference of the Finnish Physical Society, p. 33 (2006).
48. Junes, H., Alles, H., Parshin, A.Ya., Todoshchenko, I.A., and Tsepelin, V., First observation of the critical size of facets on 3He crystals near 1mK, Journal of Low Temperature Physics 146, p. 85-93 (2007).
49. Todoshchenko, I.A., Alles, H., Junes, H., Parshin, A.Y., and Tsepelin, V., Growth dynamics and faceting of 3He crystals, Journal of Low Temperature Physics 148, p. 635-643 (2007).
50. Todoshchenko, I.A., Alles, H., Junes, H.J., Parshin, A.Ya. and Tsepelin, V., Absence of low temperature anomaly on the melting curve of 4He, Pis´ma v ZhETF, 85, p. 555-558 (2007).
51. Todoshchenko, I.A., Alles, H., Junes, H.J., Manninen, M.S., Parshin, A.Ya, and Tsepelin, V., Elementary of excitations in solid and liquid 4He at the melting, Journal of Low Temperature Physics 150, p. 258-266 (2008).
Projects #18 and #42 
52. Todoshchenko, I.A., Alles, H., Bueno, J., Junes, H.J., Parshin, A.Ya., and Tsepelin, V., Melting curve of 4He: No sign of a supersolid transition down to 10 mK, Physical Review Letters 97, 165302/1-4 (2006).

53. Alles, H., Bueno, J., Junes, H.J., Parshin, A.Ya., Todoshchenko, I., and Tsepelin, V., Melting curve of helium-4: No sign of a supersolid transition down to 0.01 K, Proceedings of the XLI Annual Conference of the Finnish Physical Society, p. 38 (2007). 
Project #19

54. Meschke, M., Quichard, W., and Pekola, J.P., Single-mode heat conduction by photons, Nature 444, 9, p. 187-190 (2006).

55. Schwab, K., Information on heat, Nature 444, News and Views, 9 Nov 2006.
Project #22

56. R. de Graaf, R.E. Solntsev, T.V. Chagovets, V .B. Eltsov, R. Hanninen, and M. Krusius, The dynamics of vortex generation in superfluid 3He-B, arXiv:0708.3003v1 [cond-mat.stat-mech], to be submitted to Physical Review B.
57. Barenghi C.F. and Skrbek L., On decaying counterflow turbulence in HeII, Journal of Low Temperature Physics 146 (1-2), 5 (2007).
Projects #22 and #46

58. Blazkova, M., Clovecko, M., Eltsov, V.B., Gazo, E., de Graaf, R., Hosio, J.J., Krusius, M., Schmoranzer, D., Schoepe, W., Skrbek, L., Skyba, P., Solntsev, R.E., and Vinen, W.F., Vibrating quartz fork - a tool for cryogenic helium, Journal of Low Temperature Physics 150, p. 525-535 (2008).
Project #24 

59. Hakonen, P.J., Paila A., and Sonin E.B., Statistics of electron tunneling in normal tunnel junctions: An analytical and numerical study including circuit effects, Physical Review B 74, 195322 (2006),

60. Sonin, E.B., Tunnel junction as a noise probe, Journal of Low Temperature Physics 146, p. 161-191 (2007).
61. E. B. Sonin, “Charge transport and shot noise in ballistic graphene”, submitted to Physical Review B (http://arxiv.org/abs/0805.0843v1).
Project #25

62. Virtanen, P., Zou, J., Sosnin, I., Petrashov, V.T., and Heikkilä, T.T., Phase states of multiterminal mesoscopic normal-metal-superconductor structures, Physical Review Letters 99, p. 217003/1-4 (2007).
63. Zou, J., Sosnin, I., Virtanen, P., Meschke, M., Petrashov, V.T., and Heikkilä, T.T., Influence of supercurrents on low-temperature thermopower in mesoscopic N/S structures, Journal of Low Temperature Physics 146, p. 193-212 (2007).
Projects #26 and #47

64. Cuevas, J.C., Hammer, J., Kopu, J., Viljas, J.K., and Eschrig, M., Proximity effect and multiple Andreev reflections in diffusive superconductor-normal-metal-superconductor junctions, Physical Review B 73, p. 184505/1-6 (2006). 
Project #35

65. Hänninen, R., Tsubota, M., and Vinen, W.F., Generation of turbulence by oscillating structures in superfluid helium at very low temperatures, Physical Review B 75, p. 064502/1-12 (2007). 
Project #42

66. Bueno, J., Blaauwgeers, B., Parshin, A.Ya., and Jochemsen, R., Effect of the magnetic order on 3He, Journal of Low Temperature Physics 150, p. 306-310 (2008).
Project #43 

67. N. B. Kopnin, Y.  M. Galperin, and V. M. Vinokur, Charge transport through weakly open one dimensional quantum wires, submitted to PRL; preprint http://arxiv.org/abs/0804.3979v1 ).

68. Kopnin, N.B., Galperin, Y.M., and Vinokur, V., Low-voltage current noise in long quantum superconductor/insulator/normal-metal/insulator/superconductor junctions, Physical Review B 76, p. 100504/1-4.

Project #54

69. F.R. Klinkhamer and G.E. Volovik,  Self-tuning vacuum variable and cosmological constant,  Phys. Rev. D 77, 085015 (2008).
	B. Final Management Report  (financial information)


The coordinator will also submit, within 45 days of the end of the project a Final summary financial report consolidating the costs of the contractor(s) taking into account any adjustments made by the Commission, in an aggregate form covering the entire duration of the project. This report must be submitted as separate document in the format given in Appendix 4 - Summary financial report. 






















