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INTRODUCTION

On occasion of the World Year of Physics [1] the European Particle Physics Outreach Group (EPOG) and European Physics Society organized (EPS) a project called „Hands on Particle Physics – European Physics Masterclasses for High School Students“ [2]. This event for secondary schools students lasted for two weeks: 7 – 18 March 2005, and about 70 universities and scientific institutes from 18 European countries took part in it. The event consisted of two main parts: lectures given by physicists and student’s exercises, where groups of 15 to 40 students at each institution under professional guidance of physicists analysed experimental data from CERN. In this way they investigated the properties of the structure of matter, they were acquainted with basic ideas of quantum mechanics and with models describing microworld. At the end of each day, as it is common in international collaborations of physicists, students discussed and compared their results via videoconference connection.

Slovak universities (Faculty of Mathematics, Physics and Informatics, Comenius University in Bratislava; Faculty of Electrical Enginee, University of Žilina; Faculty of Science, Pavol Jozef Šafárik University in Košice; Matej Bel University in Banská Bystrica; University of Trnava; Alexander Dubček University in Trenčín) and institutes of Slovak Academy of Sciences also took part in this event. Virtual Collaboration [3] was the project coordinator in Slovakia. Project was supported by European Physics Society and by national grant agencies. Videoconference connection of project participants with CERN, the coordinator of the whole event, was technically realised by the expert group of Virtual Collaboration VRVS – SK with wide support of California Institute of Technology in Pasadena, USA. The multipoints videoconference technology VRVS [4] was chosen as an effective communication tool.

ABOUT THE PROJECT

The aim of this project was to work out the methodics of the transfer of new scientific knowledge to secondary schools. Some of the new fields of science are on the borders of human knowledge. They bring qualitatively new information, which is the result of the research work of the teams of specialists in top national, European and world centres of basic research.  The top scientists who do this research bring new scientific information, which should be also interpreted by these professionals. In this case education process differs from the standard way of information transfer: scientist – university – secondary school teacher – secondary school student. For a short time the student becomes a member of simulated scientific collective, he takes part in problems solving using up-to-date scientific methods and tools of research implementation. The form is simplified, of course, proportionally to the secondary school student’s level of knowledge. The specific and not less important aim of the project, as far as the Virtual Collaboration research collective is concerned, was to prove that the effective collaboration (sharing of material and human resources) of academic institutions in Slovakia is a strong tool for effective and flexible problems solving. 

The Comenius University in Bratislava was the first one who worked with students in the frame of this project on 8 March 2005. Fourteen students of two grammar schools in Bratislava (Gymnázium in Vazovova street and Gymnázium in Novohradská street) worked at the university premises. Doc. RNDr. Stanislav Tokár, PhD. was the main coordinator of this event.  

The next one was the University of Žilina. On 10 March twenty-four students with deep interest in physics, chosen from different grammar schools (in Žilina – Gymnázium Veľká Okružná, Sv. Františka z Assisi, Varšavská cesta; in Martin – Gymnázium Viliama Paulínyho Tótha; in Vrútky; in Rajec and in Liptovský Mikuláš – Gymnázium Michala Miloslava Hodžu), came to the Department of Physics.  Coordinator of the project in Žilina was RNDr. Ivan Melo, PhD. The lectures “Standard Model of Elementary Particles” and “Accelerators and Detectors of Elementary Particles” were presented and also archived. They are accessible on the website [5].

On 14 March the event took place at the other four universities (Pavol Jozef Šafárik University in Košice, Matej Bel University in Banská Bystrica, University of Trnava and Alexander Dubček University in Trenčín), where together seventy-six secondary school students were present. All universities were in videoconference connection from the morning, because they had a common programme transferred from the Faculty of Science, Pavol Jozef Šafárik University in Košice. 

At the beginning the principal coordinator of the project RNDr. Pavel Murín, CSc., welcomed students, then the lectures “Hands on Microworld” (doc. RNDr. Júlia Hlaváčova, CSc.) and “Accelerators and Detectors”  (RNDr. Sabina Lehocká) followed.  Both lectures were archived and they are accessible on the website [6]. The transfer to universities was then interrupted so the exercises that followed took place separately at each university with the help of high energy physicists.

After lunch break the students in Košice (from Gymnázium Šrobárova, Gymnázium Tomáša Akvinského, Gymnázium Opatovská and SPŠ Elektrotechnická) were divided into two groups: DELPHI group (22 students) and OPAL group (15 students). After a short introduction and instructions to exercise (RNDr. Janka Vrláková and RNDr. Sabina Lehocká) the students began to analyse the data on Z0 boson decay from LEP particle accelerator in CERN. Since the students were clever and they did the analysis in a short time, the OPAL group had enough time to visit the Nuclear physics laboratory at the Department of Nuclear and Subnuclear Physics.   

At the end the Faculty of Science in Košice connected again with the other Slovak universities via VRVS. In a brief discussion, moderated from Košice, the participants from different universities compared the results obtained and spoke about their experience with the analysis of scientific data. After then the CERN – the coordinator of this international project – and some other European universities (University in Mons, Belgium and University in Torino, Italy) were connected. Our students presented their results and took part very actively in the discussion moderated by CERN’s physicist Silvia Schuh.  The excellent work of students was appreciated and they were given materials from CERN and CD with interesting information on particle physics. 

The students reactions indicate that the Masterclasses for High School Students were successful. The students found the lectures very interesting, they obtained a lot of new information on particle physics. They liked the data analysis, the videoconference connection with partners from other European countries and the time during the breaks with refreshments. 

The success of this project resulted in its continuation in East Slovakia. The members of the Department of Nuclear and Subnuclear Physics, Faculty of Science, Pavol Jozef Šafárik University in Košice work a lot in the field of popularisation of physics mainly in the Virtual Collaboration projects. They decided to organize similar events on occasion of the World Year of Physics.  The students from grammar school in Prešov (Gymnázium J. Raymana) were very keen to take part in the continuation of the project Masterclasses. Twenty-one of them took part in it.  The event took place at University of Prešov and at Pavol Jozef Šafárik University in Košice on 17 – 18 May.  The programme was divided into two days. The timetable was as follows:

First day  – University of Prešov 

  9:00 World year of physics 2005, EPOG project

  9:10 Hands on microworld – lecture

10:00 Break

10:30 Accelerators and detectors – lecture

11:30 Disscusion of students in Prešov with S. Lehocká

   in Košice via videokonference connection

Second day –  P. J. Šafárik University,  Košice

  9:30 Introduction

10:00 Methodical instructions

10:45 Analysis of experimental data OPAL

12:00 – 12:30 Lunch

12:30 – 13:30 Visit in Nuclear physics laboratory

13:30 Results comparing, disscusion, interpretation

14:00 Assessment of the project, filling the 

    questionnaires

14:30 Closing

The students reaction was positive. They liked that they obtained detailed information on elementary particles physics, and they appreciated very much the practical part of the programme. Dividing the programme into two days made possible for students to work in the nuclear physics laboratory. This experience from the laboratory was for them most worthful.

CONCLUSIONS

In the frame of this project secondary school students could become members of simulated scientific collective for a short time. They could take part in problems solving using modern scientific methods and research tools. The answers of students in anonym questionnaire indicate that they liked this event very much and that it increased their interest in physics. Positive responses from students as well as from their teachers induced continuation of such meetings with students, not only in the frame of World Year of Physics.
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