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Let's all toast to the IYPT Founder as 
he celebrates his 80th birthday!

Born in 1943, Dr h.c. Evgeny Yunosov 
designed the Young Physicists' Tournament in 
1979 and created the annual IYPT in 1988.

Happy 80th birthday!



  



  

Is the novel research 
limited and discouraged 
by the existing common 
knowledge and the 
ongoing work of 
competing groups? :-)



 How to structure a report?
 What level is competitive?
 How to set the goals, fix the 

priorities, and set the direction 
of the work?

 How were people resolving 
particular issues in the past?

 Look through the historical solutions in the Archive

 an opportunity for goal-oriented 
critical learning

 examples, not guidelines
 those solutions were good, but 

yours should be better!

How to tackle the IYPT problems?



  

Problem No. 1 “Fractal fingers”
The effect of fractal fingering can be observed if a droplet of an ink-alcohol mixture is 
deposited onto diluted acrylic paint. How are the geometry and dynamics of the fingers 
influenced by relevant parameters?

[Myriam's Nature 2017]



  

Background reading
 IYPT 2023 Problem 1 Fractal Fingers Demonstration (youtube, CAJCS FSA, 28.10.2022), 

https://youtu.be/6GUFSQRVxSM
 Acrylic paint fractals (youtube, APS Physics, 19.11.2021), https://youtu.be/DguNgm9tDFU
 Fast Fractal Fingering in Fructose Fluids (youtube, APS Physics, 19.11.2021), 

https://youtu.be/zf1gR-tNzUs
 FRACTAL ART - HIGH FLOW GOLD ACRYLIC - How to make DIRTY DENDRITES - Fluid Art 

(youtube, Dirty Artist - Acrylic Pouring, 21.06.2019), https://youtu.be/92BOqGwzTxI
 FRACTAL ART - How Big? "DIRTY DENDRITES" Acrylic Pouring / Fluid Art (youtube, Dirty Artist - 

Acrylic Pouring, 26.05.2019), https://youtu.be/lHJL6sSzJVg
 FRACTAL ART - BIGGER DENDRITES Secret Weapon!!! Easy for beginners! (youtube, Dirty Artist 

- Acrylic Pouring, 18.05.2019), https://youtu.be/IFGw1aXvN4A
 35] DENDRITE FRACTALS : Easy Technique - GREAT Results - Different Styles - Acrylics or India 

Ink (youtube, Myriam's Nature, 01.11.2017), https://youtu.be/hZy4kGqoJq8
 Wikipedia: Fractal dimension, https://en.wikipedia.org/wiki/Fractal_dimension
 Wikipedia: Saffman-Taylor instability, https://en.wikipedia.org/wiki/Saffman

%E2%80%93Taylor_instability
 Wikipedia: Hele-Shaw flow, https://en.wikipedia.org/wiki/Hele-Shaw_flow
 W. Song, N. N. Ramesh, and A. R. Kovscek. Spontaneous fingering between miscible fluids. 

Colloids Surf. A: Physicochem. Eng. Asp. 584, 123943 (2020)
 J. A. Canabal, M. A. Otaduy, B. Kim, and J. Echevarria. Simulation of dendritic painting. 

Computer Graphics Forum 39, 2, 597-606 (2020)



  

Background reading
 O. A. Fadoul and P. Coussot. Saffman–Taylor instability in yield stress fluids: Theory–

experiment comparison. Fluids 4, 53 (2019)
 I. Bischofberger, R. Ramachandran, and S. R. Nag. Fingering versus stability in the limit of zero 

interfacial tension. Nature Communications 5, 5265 (2014)
 B. Lagrée, S. Zaleski, I. Bondino, C. Josserand, and S. Popinet. Scaling properties of viscous 

fingering (2014), arXiv:1410.8659 [physics.flu-dyn]
 S. Sinha and S. Tarafdar. Viscous fingering patterns and evolution of their fractal dimension. 

Ind. Eng. Chem. Res. 48, 8837-8841 (2009)
 A. Linder, D. Derks, and M. J. Shelly. Stretch flow of thin layers of Newtonian liquids: Fingering 

patterns and lifting forces. Phys. Fluids 17, 072107 (2005), 
https://math.nyu.edu/~shelley/papers/LDS2005.pdf

 O. Praud and H. L. Swinney. Fractal dimension and unscreened angles measured for radial 
viscous fingering. Phys. Rev. E 72, 1, 011406 (2005)

 A. Hamraoui, M. Cachile, C. Poulard, and A. M. Cazabat. Fingering phenomena during spreading 
of surfactant solutions. Colloids Surf. A: Physicochem. Eng. Asp. 250, 215-221 (2004)

 E. Meiburg and G. M. Homsy. Nonlinear unstable viscous fingers in Hele–Shaw flows. II. 
Numerical simulation. Phys. Fluids 31, 3, 429-439 (1988)

 G. Daccord, J. Nittmann, and H. Eugene Stanley. Radial viscous fingers and diffusion-limited 
aggregation: Fractal dimension and growth sites. Phys. Rev. Lett. 56, 4, 336-339 (1986)

 D. Bensimon, L. P. Kadanoff, S. Liang, B. I. Shraiman, and C. Tang. Viscous flows in two 
dimensions. Rev. Mod. Phys. 58, 4, 977-999 (1986)



  

Background reading
 J. Nittmann, G. Daccord, and H. Eugene Stanley. Fractal growth of viscous fingers: Quantitative 

characterization of a fluid instability phenomenon. Nature 314, 141-144 (1985)
 C. W. Park and G. M. Homsy. The instability of long fingers in Hele–Shaw flows. Phys. Fluids 28, 

6, 1583-1585 (1985)
 A. L. Robinson. Fractal fingers in viscous fluids: Highly unstable viscous fingers break up into 

many-branched structures that are suggestive of fractal geometry. Science 228, 4703, 1077-
1080 (1985)

 G. Saffman and G. I. Taylor. The penetration of a fluid in a porous media or Hele-Shaw cell, 
containing a more viscous liquid. Proc. Royal Soc. A, 245, 312-329 (1958)

 R. Camassa, L. Ding, G. McLaughlin, and R. McLaughlin. V0062: Fast Fractal Fingering in 
Fructose Fluids (GALLERY OF FLUID MOTION Presented by the APS Division of Fluid Dynamics, 
74TH ANNUAL MEETING OF THE APS DIVISION OF FLUID DYNAMICS, Nov. 21-23, 2021), 
https://gfm.aps.org/meetings/dfd-2021/6143b4aa199e4c7029f44f63

 S. T. Chan, S. J. Haward, and A. Q. Shen. V0032: Acrylic paint fractals (GALLERY OF FLUID 
MOTION Presented by the APS Division of Fluid Dynamics, 74TH ANNUAL MEETING OF THE APS 
DIVISION OF FLUID DYNAMICS, Nov. 21-23, 2021), https://gfm.aps.org/meetings/dfd-
2021/613ee397199e4c7029f44b89

 Fast Fractal Fingers (Nicole Sharp, fyfluiddynamics.com, Apr. 21, 2022), 
https://fyfluiddynamics.com/2022/04/fast-fractal-fingers/



  

Problem No. 2 “Oscillating sphere”
A light sphere with a conducting surface is suspended from a thin wire. When the 
sphere is rotated about its vertical axis (thereby twisting the wire) and then released, it 
starts to oscillate. Investigate how the presence of a magnetic field affects the motion.

[ 曾賢德 2022]



  

Background reading
 2. Oscillating Sphere (youtube, IYPT Sweden, 12.08.2023), https://youtu.be/-NQfPcArpPU
 Demo IYPT 2023 problem 2 (youtube, 曾賢德 , 30.11.2022), https://youtu.be/ookwVSsbYRE
 Wikipedia: Eddy current, https://en.wikipedia.org/wiki/Eddy_current
 Wikipedia: Eddy current brake, https://en.wikipedia.org/wiki/Eddy_current_brake
 M. A. Nurge, R. C. Youngquist, and S. O. Starr. Drag and lift forces between a rotating 

conductive sphere and a cylindrical magnet. Am. J. Phys. 86, 6, 443-452 (2018)
 R. C. Youngquist, M. A. Nurge, S. O. Starr, F. A. Leve, and M. Peck. A slowly rotating hollow 

sphere in a magnetic field: First steps to de-spin a space object. Am. J. Phys. 84, 3, 181-191 
(2016)

 D. V. Redzic. Electromagnetostatic charges and fields in a rotating conducting sphere. Progress 
In Electromagnetics Research, 110, 383-401 (2010)

 R. Hollerbach, R. J. Wiener, I. S. Sullivan, R. J. Donnelly, and C. F. Barenghi. The flow around a 
torsionally oscillating sphere. Phys. Fluids 14, 4192-4205 (2002)

 E. E. Kriezis, T. D. Tsiboukis, S. M. Panas, and J. A. Tegopoulos. Eddy currents: theory and 
applications. Proc. IEEE 80, 10, 1559-1589 (1992)

 R. P. Halverson and H. Cohen. Torque on a spinning hollow sphere in a uniform magnetic field. 
IEEE Trans. Aerospace and Navigational Electronics ANE-11, 2, 118-122 (1964)

 E. C. Bullard. Electromagnetic induction in a rotating sphere. Proc. R. Soc. Lond. A 199, 413-
443 (1949)



  

Background reading
 K. T. McDonald. Conducting sphere that rotates in a uniform magnetic field (2002), 

http://kirkmcd.princeton.edu/examples/rotatingsphere.pdf
 Torque on a rotating sphere in a uniform magnetic field (physics.stackexchange.com, Dec 24, 

2019), https://physics.stackexchange.com/questions/521105/torque-on-a-rotating-sphere-in-a-
uniform-magnetic-field

 Torsional pendulum: Definition, Derivation, Formula [with Pdf] (mechcontent.com), 
https://mechcontent.com/torsional-pendulum/



  

Problem No. 3 “Siren”
If you direct an air flow onto a rotating disk with holes, a sound may be heard. Explain 
this phenomenon and investigate how the sound characteristics depend on the 
relevant parameters.

[Бобры 2023]



  

Background reading
 Simple siren disc demonstration //. Homemade Science with Bruce Yeany (youtube, Bruce 

Yeany, 07.09.2021), https://youtu.be/-LTtuMj6jZc
 Disk siren (youtube, florencefst, 17.08.2015), https://youtu.be/9OHfQLtMWWc
 Аэроакустика: сирена и скакалка (youtube, GetAClass - Физика в опытах и 

экспериментах, 12.02.2015), https://youtu.be/ljYa5U8MfrI
 Helmholtz double-siren (youtube, Rene Bakker, 25.07.2008), https://youtu.be/xaBoC7tbAE0
 Wikipedia: Siren disk, https://en.wikipedia.org/wiki/Siren_disk
 K. Shalash, F. C. Şahin, and J. Schiffmann. Non-linear transfer function identification of pressure 

probes using Siren Disks. Exp. Therm. Fluid Sci. 91, 459-469 (2018)
 T. B. Greenslade, Jr. The Siren. Phys. Teach. 42, 7, 418-421 (2004)
 C. H. K. Williamson and R. Govardhan. Vortex-induced vibrations. Annu. Rev. Fluid Mech. 36, 1, 

413-455 (2004)
 P. W. Bearman. Vortex shedding from oscillating bluff bodies. Annu. Rev. Fluid Mech. 16, 1, 

195-222 (1984)
 F. L. Wightman and D. M. Green. The Perception of Pitch: The pitch of a sound wave is closely 

related to its frequency or periodicity—but the exact nature of that relation remains a mystery. 
Am. Scientist 62, 2, 208-215 (1974)

 A. Powell. Theory of vortex sound. J. Acoust. Soc. Am. 36, 1, 177-195 (1964)
 E. A. Milne and R. H. Fowler. Siren harmonics and a pure tone siren. Proc. R. Soc. Lond. A 98, 

414-427 (1921)



  

Background reading
 A. Seebeck. Ueber die Sirene. Ann. Physik 136, 12, 449-481 (1843)
 R. Collecchia, D. Somen, and K. McElroy. The siren organ. Proc. Int. Conf. on New Interfaces for 

Musical Expression (Goldsmiths University, London, 30 June - 4 July, 2014), pp. 391-394, 
https://www.nime.org/proceedings/2014/nime2014_558.pdf

 Siren: large, electric motor driven (berkeleyphysicsdemos.net), 
http://berkeleyphysicsdemos.net/node/193

 Siren Discs (Harvard Natural Sciences Lecture Demonstrations), 
https://sciencedemonstrations.fas.harvard.edu/presentations/siren-discs

 Siren Disk (exploratorium.edu), https://www.exploratorium.edu/snacks/siren-disk
 Build a Disk Siren (sciencebuddies.org), https://www.sciencebuddies.org/stem-activities/build-

disk-siren
 Frequency and pitch: How do we know? (pressbooks.pub), 

https://pressbooks.pub/sound/chapter/sirens-and-singing-roads/
 Building a Disk Siren: A noisy science activity from Science Buddies (scientificamerican.com), 

https://www.scientificamerican.com/article/building-a-disk-siren/



  

Problem No. 4 “Coloured line”
When a compact disc or DVD is illuminated with light coming from a filament lamp in 
such a way that only rays with large angles of incidence are selected, a clear green 
line can be observed. The colour varies upon slightly changing the angle of the disc. 
Explain and investigate this phenomenon.

[Кипящий лёд 2023]



  

Background reading
 IMG 0532 (youtube, MCS-Juniorakademie, 12.09.2022), https://youtu.be/shFvXXDD1xA
 Diffraction grating (youtube, GetAClass - Physics, 20.11.2021), https://youtu.be/LYLjUgr3XI8
 Using a CD as diffraction grating (youtube, Dinmukhammed Bagdat, 19.03.2021), 

https://youtu.be/XP1tvZkECO4
 Wikipedia: Diffraction, https://en.wikipedia.org/wiki/Diffraction
 Wikipedia: Diffraction grating, https://en.wikipedia.org/wiki/Diffraction_grating
 Wikipedia: Compact disc, https://en.wikipedia.org/wiki/Compact_disc
 R. De Luca, M. Di Mauro, O. Fiore, and A. Naddeo. A compact disc under skimming light rays. 

Am. J. Phys. 86, 3, 169-173 (2018), https://physlab.org/wp-
content/uploads/2018/09/luca2018.pdf

 J. J. Birriel. Diffraction by “sheer coincidence. Phys. Teach. 56, 9, 648-649 (2018)
 J. J. Barreiro, A. Pons, J. C. Barreiro, J. C. Castro-Palacio, and J. A. Monsoriu. Diffraction by 

electronic components of everyday use. Am. J. Phys. 82, 3, 257-261 (2014)
 J. Fernández-Dorado, J. Hernández-Andrés, E. M. Valero, J. L. Nieves, and J. Romero. A simple 

experiment to distinguish between replicated and duplicated compact discs using Faunhofer 
diffraction. Am. J. Phys. 76, 12, 1137-1140 (2008)

 R. Khare. Use of a CD as a dispersive element in a tunable dye laser. Am. J. Phys. 73, 6, 559-
562 (2005)

 J. Cope. The physics of the compact disc. Phys. Educ. 28, 1, 15-21 (1993)
 H. Kruglak. Diffraction demonstration with a compact disc. Phys. Teach. 31, 2, 104 (1993)



  

Background reading
 M. G. Cornwall. CD means Colourful Diffraction. Phys. Educ. 28, 12-14 (1993)
 J. E. Kettler. The compact disk as a diffraction grating. Am. J. Phys. 59, 4, 367-368 (1991)
 H. Kruglak. The compact disc as a diffraction grating. Phys. Educ. 26, 4, 255-256 (1991)
 C. Nöldeke. Compact disc diffraction. Phys. Teach. 28, 7, 484-485 (1990)
 Diffraction on a CD (physicsexperiments.eu, Jul. 18th, 2019), 

https://physicsexperiments.eu/1704/diffraction-on-a-cd
 Colours in CDs (thenakedscientists.com, 07 December 2008), 

https://www.thenakedscientists.com/get-naked/experiments/colours-cds
 Why do we see a rainbow of colors reflected off a CD or DVD? (physics.stackexchange.com, 

Mar 6, 2019), https://physics.stackexchange.com/questions/464911/why-do-we-see-a-rainbow-
of-colors-reflected-off-a-cd-or-dvd

 Diffraction Grating (hyperphysics.phy-astr.gsu.edu), http://hyperphysics.phy-
astr.gsu.edu/hbase/phyopt/grating.html, http://hyperphysics.phy-
astr.gsu.edu/hbase/phyopt/gratcal.html

 10.3. The diffraction grating. In: Applications of the Wave Nature of Light, pp. 520-525, 
http://panchbhaya.weebly.com/uploads/1/3/7/0/13701351/phys12_c10_10_3.pdf

 Why does a CD reflect a rainbow and a mirror does not? Can someone answer it to me in 
simple ways? (Brad Moffat, quora.com), https://www.quora.com/Why-does-a-CD-reflect-
rainbow-colors/answer/Brad-Moffat-1



  

Background reading
 the grating equation (Vik Dhillon), 

http://www.vikdhillon.staff.shef.ac.uk/teaching/phy217/instruments/phy217_inst_grating.html
 CDs and DVDs as Diffraction Gratings (nnci.net), https://nnci.net/node/5375



  

Problem No. 5 “Whistling mesh”
When a stream of water hits a rigid metal mesh within a range of angles, a whistling 
tone may be heard. Investigate how the properties of the mesh, stream and angle 
affect the characteristics of the sound produced.

[Кипящий лёд 2023]



  

Background reading
 mesh whistle (youtube, Nicholas Wong, 16.02.2022), https://youtu.be/OXLb40Ab5Jo
 Why does the tea strainer sing? (youtube, odess4sd4d, 07.10.2019), 

https://youtu.be/ouZBN4WM5MU
 Tea strainer weird sound (youtube, cheesemunche, 26.06.2018), 

https://youtu.be/AMbkU_UDDI0
 The humming tea filter (youtube, altsmoosh, 31.07.2017), https://youtu.be/-t_sQ5PrRdk
 Odd sound from tea infuser (youtube, Anthony White, 27.05.2017), 

https://youtu.be/mz0jTEFriKU
 The Amazing Singing Tea Strainer (youtube, samgentle, 01.05.2015), 

https://youtu.be/eiWctlgvTMo
 Whistling Tea Strainer (youtube, Rupert Brun, 05.12.2014), https://youtu.be/BrxjCXdKc5A
 Wikipedia: Aeroacoustics, https://en.wikipedia.org/wiki/Aeroacoustics
 Wikipedia: Aeolian harp, https://en.wikipedia.org/wiki/Aeolian_harp
 Wikipedia: Kármán vortex street, https://en.wikipedia.org/wiki/K%C3%A1rm

%C3%A1n_vortex_street
 H.-J. Schlichting. Das singende Teesieb (spektrum.de, 11.10.2021), 

https://www.spektrum.de/wissen/das-singende-teesieb/1918327
 W. Suhr. Pfeiftöne vom Teefilter - Ein strömungsakustisches Alltagsphänomen. Physik und 

Didaktik in Schule und Hochschule 1/19, 57-66 (2020)



  

Background reading
 W. Zhang, X. Li, Z. Ye, and Y. Jiang. Mechanism of frequency lock-in in vortex-induced 

vibrations at low Reynolds numbers. J. Fluid Mech. 783, 72-102 (2015)
 C. Eloy. Optimal Strouhal number for swimming animals (2011), arXiv:1102.0223v1 

[physics.flu-dyn]
 L. Schouveiler, C. Eloy, and P. Le Gal. Flow-induced vibrations of high mass ratio flexible 

filaments freely hanging in a flow. Phys. Fluids, 17, 4, 047104 (2005)
 C. H. K. Williamson and R. Govardhan. Vortex-induced vibrations. Ann. Rev. Fluid Mech. 36, 

413-455 (2004)
 R. D. Blevins. Review of sound induced by vortex shedding from cylinders. J. Sound Vib. 92, 4, 

455-470 (1984)
 A. Powell. Theory of vortex sound. J. Acoust. Soc. Am. 36, 1, 177-195 (1964)
 B. Etkin, G. K. Korbacher, and R. T. Keefe. Acoustic radiation from a stationary cylinder in a 

fluid stream (Aeolian tones). J. Acoust. Soc. Am. 29, 30-36 (1957)
 B. Etkin, G. K. Korbacher, and R. T. Keefe. Acoustic radiation from a stationary cylinder in a 

fluid stream. J. Acoust. Soc. Am. 28, 4, 776 (1956)
 M. J. Lighthill. On sound generated aerodynamically. II. Turbulence as a source of sound. Proc. 

R. Soc. Lond. A 222, 1148, 1-32 (1954)
 M. J. Lighthill. On sound generated aerodynamically. I. General theory. Proc. R. Soc. Lond. A 

211, 1107, 564-587 (1952)
 Lord Rayleigh. Acoustical Observations II: The Aeolian Harp. Philosophical Magazine V, VII, 161-

162 (1879), http://www.archive.org/details/s05philosophicalmag07londuoft



  

Background reading
 V. Strouhal. Über eine besondere Art der Tonerregung. Ann. Phys. Chemie NF V 241, 10, 216-

251 (1878), 
http://www.weltderphysik.de/intern/upload/annalen_der_physik/1878/Band_241_216.pdf

 E. F. F. Chladni. Über eine verunstaltete Nachricht von der bekannten Wetterharfe zu Basel. 
Ann. Phys. 79, 471-473 (1825)

 J. Liu. Simulation of whistle noise using computational fluid dynamics and acoustic finite 
element simulation (PhD thesis, Univ. of Kentucky, 2012), 
https://uknowledge.uky.edu/cgi/viewcontent.cgi?article=1008&context=me_etds

 C. Eloy. Instablité multipolaire de tourbillons (thèse de Doctorat, Université Aix Marseille II, 
2000)

 H. S. Gurr. Aeolian Harp (Univeristy of South Carolina, 2005), 
http://www.usca.edu/math/~mathdept/hsg/aeolian.html

 Peter Költzsch. Zur Geschichte der Strömungsakustik (TU Dresden, 2000), 
https://web.archive.org/web/20070622164256/http://www.ias.et.tu-
dresden.de/akustik/Publikationen/Stroemungsakustik/koe2000-1.pdf

 Aerodynamic Noise (diracdelta.co.uk), 
https://web.archive.org/web/20060614150243/http://www.diracdelta.co.uk/science/source/a/e/
aerodynamic%20noise/source.html

 Ron Konzak. Wind Harp Physics (konzak.com), 
https://web.archive.org/web/20101022160426/http://www.konzak.com/windharp/physics.html



  

Background reading
 Uli Wahl. Bibliography of Kite Musical - / Aeolian Instruments (windmusic.com), 

http://www.windmusik.com/html/litratur.htm
 W. K. Blake. Mechanics of flow-induced sound and vibration (Academic Press, New York, 1986)
 William Bragg. The World of Sound (Bell, London, 1921), pp. 107-116, 

http://www.archive.org/details/worldofsoundsixl00braguoft
 Thomas L. Hankins and Robert J. Silverman. Instruments and the Imagination (Princeton Univ. 

Press, 1999), pp. 95-99, http://books.google.com/books?id=O9e_7E22caAC
 Aeroaccoustics. In: Robert T. Beyer. Nonlinear Acoustics (U.S. Dept. of Defense, 1974), pp. 3-7, 

http://www.dtic.mil/cgi-bin/GetTRDoc?Location=U2&doc=GetTRDoc.pdf&AD=ADA098556
 U. Backhaus und H. J. Schlichting. Regular and chaotic oscillations of a rotating pendulum. In: 

G. Marx (Ed.): Chaos in Education II. Vesprem (Hungary, 1987), pp. 312-317, http://www.uni-
muenster.de/imperia/md/content/fachbereich_physik/didaktik_physik/ 
publikationen/regula_rchaotik.pdf



  

Pr. No. 6 “Magnetic-mechanical oscillator”
Secure the lower ends of two identical leaf springs to a non-magnetic base and attach 
magnets to the upper ends such that they repel and are free to move. Investigate how 
the movement of the springs depends on relevant parameters.

[MCS-Juniorakademie 2022]



  

Background reading
 Magnetic Mechanical Oscillator (youtube, IYPT Sweden, 12.08.2023), 

https://youtu.be/cUIpTVGQQEI
 Magnetic-Mechanical Oscillator (youtube, MWU, 20.06.2023), 

https://www.youtube.com/shorts/ZaxRxZtesew
 Биения связанных маятников (youtube, GetAClass - Физика в опытах и экспериментах, 

18.02.2023), https://youtu.be/e7GmpqLyl_w
 6. Magnetic-Mechanical Oscillator (IYPT 2023) (youtube, Fenix Science Club, 25.09.2022), 

https://youtu.be/tqd2lbA7-bU
 IMG 0648 (youtube, MCS-Juniorakademie, 12.09.2022), https://youtu.be/L_fZLFQ744w
 Demo IYPT 2023 problem 6 (youtube, 曾賢德 , 15.08.2022), https://youtu.be/iEmHyCkgIfU
 Unusual Physics Toy - Coupled Oscillator Giraffes (youtube, physicsfun shorts, 03.08.2021), 

https://youtu.be/79yeIw20aAM
 Wikipedia: Force between magnets, https://en.wikipedia.org/wiki/Force_between_magnets
 Wikipedia: Coupling (physics), https://en.wikipedia.org/wiki/Coupling_(physics)
 Wikipedia: Magnetic dipole, https://en.wikipedia.org/wiki/Magnetic_dipole
 Wikipedia: Neodymium magnet, https://en.wikipedia.org/wiki/Neodymium_magnet
 Wikipedia: Magnetization, https://en.wikipedia.org/wiki/Magnetization
 Z. Hao, D. Wang, and M. Wiercigroch. Nonlinear dynamics of new magneto-mechanical 

oscillator. Commun. Nonlinear Sci. Numer. Simul. 105, 106092 (2022)



  

Background reading
 S. Liu, F. L. Duan, and X. Li. Study of magnetic force between the two magnets for the torque 

and speed evaluations of rim-driven motor. AIP Advances 11, 12, 125321 (2021)
 Abdullah, J.-H. Ahn, and H.-Y. Kim. Effect of electromagnetic damping on system performance 

of voice-coil actuator applied to balancing-type scale. Actuators 9, 1, 8 (2020)
 I. T. Georgiou and F. Romeo. Multi-physics dynamics of a mechanical oscillator coupled to an 
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Background reading
 Coupled oscillators (instagram, physicsfun, 11.08.2022), 

https://www.instagram.com/p/ChIXIVjlAak/
 Force between two magnets (physics.stackexchange.com, May 8, 2019), 

https://physics.stackexchange.com/questions/478810/force-between-two-magnets
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Problem No. 7 “Faraday waves”
A droplet of less viscous liquid floating in a bath of a more viscous liquid develops 
surprising wave-like patterns when the entire system is set into vertical oscillation. 
Investigate this phenomenon and the parameters relevant to the production of stable 
patterns.

[Кипящий лёд 2023]



  

Background reading
 Faraday's Worms Look Like Alien Lifeforms (youtube, The Action Lab, 19.01.2023), 

https://youtu.be/3E0jZumGPIk
 Galaxy-like organization of floaters on Faraday waves (youtube, APS Physics, 15.11.2016), 

https://youtu.be/sZzHS2G25dE
 Faraday Instability and Couder Droplets (youtube, ENS MAG, 24.06.2016), 

https://youtu.be/l5UpWZzWzbA
 Faraday Waves (youtube, John Starrett, 17.01.2015), https://youtu.be/8HkVDU1ofVQ
 Faraday Instability in Floating Drops (youtube, APS Physics, 25.11.2014), 

https://youtu.be/OLUZMXuCAxY
 ME312_Lab4: Viscosity and Faraday Waves (youtube, Samuel Acuña, 01.08.2012), 
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(2015) 



  

Background reading
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Background reading
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 Faraday waves (Jorge Viñals, umn.edu), https://www-
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 Faraday Waves (physics.utoronto.ca), https://www.physics.utoronto.ca/nonlinear/faraday.html



  

Problem No. 8 “Euler's pendulum”
Take a thick plate of non-magnetic material and fix a neodymium magnet on top of it. 
Suspend a magnetic rod (which can be assembled from cylindrical neodymium 
magnets) underneath it. Deflect the rod so that it touches the plate only with highest 
edge and release it. Study the motion of such a pendulum under various conditions.

[Fenix Science Club 2022]



  

Background reading
 IYPT 2023 Problem 8 Euler's Pendulum Demonstration (youtube, CAJCS FSA, 18.10.2022), 

https://youtu.be/e2giFlKOmlg
 8. Euler’s Pendulum (IYPT 2023) (youtube, Fenix Science Club, 17.09.2022), 

https://youtube.com/shorts/QjHW-PBc2tE
 8. Euler’s Pendulum (IYPT 2023) (youtube, Fenix Science Club, 16.09.2022), 

https://youtu.be/zrjZfR0s1KY
 Amazing Magnetic Pendulum | Magnet oscillations (youtube, Lifehacker & Experimenter, 

19.07.2018), https://youtu.be/opWY6s0e9Yo
 This is an Euler's Disk (youtube, Guesite, 28.08.2016), https://youtu.be/0ivpvYMZ2ss
 Inverted Euler's Disk (youtube, Ludic Science, 08.02.2016), https://youtu.be/v0XdcihiSo8
 ЗАКОЛЕБАТЕЛЬНАЯ ИГРУШКА Почти ВЕЧНЫЙ ДВИГАТЕЛЬ ДИСК ЭЙЛЕРА Amazing Euler's 

Disk ИГОРЬ БЕЛЕЦКИЙ (youtube, Игорь Белецкий, 30.11.2015), https://youtu.be/q0u-
_QZC8r0

 Wikipedia: Eddy current, https://en.wikipedia.org/wiki/Eddy_current
 Wikipedia: Euler's disk, https://en.wikipedia.org/wiki/Euler%27s_Disk
 Wikipedia: Neodymium magnet, https://en.wikipedia.org/wiki/Neodymium_magnet
 Wikipedia: Magnetization, https://en.wikipedia.org/wiki/Magnetization
 Wikipedia: Magnetic dipole, https://en.wikipedia.org/wiki/Magnetic_dipole
 Wikipedia: Moment of inertia, https://en.wikipedia.org/wiki/Moment_of_inertia
 Wikipedia: Faraday's law of induction, https://en.wikipedia.org/wiki/Faraday

%27s_law_of_induction



  

Background reading
 Wikipedia: Lenz's law, https://en.wikipedia.org/wiki/Lenz%27s_law
 H. Caps, S. Dorbolo, S. Ponte, H. Croisier, and N. Vandewalle. Rolling and slipping motion of 

Euler’s disk. Phys. Rev. E 69, 5, 056610 (2004)
 P. Hrasko. The Rotating Magnet (2003), arXiv:physics/0304015 [physics.gen-ph]
 A. A. Stanislavsky and K. Weron. Nonlinear oscillations in the rolling motion of Euler’s disk. 

Physica D: Nonlinear Phenom. 156, 3-4, 247-259 (2001)
 H. K. Moffatt. Euler's disk and its finite-time singularity. Nature 404, 833-834 (2000)
 Force between two magnets (physics.stackexchange.com, May 8, 2019), 

https://physics.stackexchange.com/questions/478810/force-between-two-magnets
 Euler's Disk (real-world-physics-problems.com), https://www.real-world-physics-

problems.com/eulers-disk.html
 Physics, Euler's disk (eulersdisk.com), http://www.eulersdisk.com/physics.html, 

http://www.eulersdisk.com/FunPhysics_insert.pdf
 Bar Magnet (hyperphysics.phy-astr.gsu.edu), http://hyperphysics.phy-

astr.gsu.edu/hbase/magnetic/elemag.html
 Question Video: Understanding Electromagnetic Induction for a Rotating Magnet (nagwa.com), 

https://www.nagwa.com/en/videos/860137075132/



  

Problem No. 9 “Oscillating screw”
When placed on its side on a ramp and released, a screw may experience growing 
oscillations as it travels down the ramp. Investigate how the motion of the screw, as 
well as the growth of these oscillations depend on the relevant parameters.

[Jiří Zůna 2011]



  

Background reading
 IYPT 2023 Problem 9 Oscillating Screw Explanation (youtube, CAJCS FSA, 27.10.2022), 

https://youtu.be/wu3NZhO3ZIk
 9. Oscillating Screw (IYPT 2023) (youtube, KlubNaukowyFenixWarszawa, 15.08.2022), 

https://www.youtube.com/shorts/qbhLouPe8r8
 Oscillating Screw (youtube, LuckyKaloo, 09.03.2022), https://youtu.be/iwerWvbOyoE
 G. Csernák. Analysis of pole acceleration in spatial motions by the generalization of pole 

changing velocity. Acta Mech. 230, 7, 2607-2624 (2019)
 S. P. Bhat and N. Crasta. Correction to: Rolling cones, closed attitude trajectories, and attitude 

reconstruction. J. Astronaut. Sci. 66, 121 (2019)
 S. P. Bhat and N. Crasta. Rolling cones, closed attitude trajectories, and attitude 

reconstruction. J. Astronaut. Sci. 65, 261-290 (2018)
 R. Cross. Motion of an inclined cylinder on an inclined plane. Eur. J. Phys. 36, 5, 055011 (2015)
 R. W. Gómez, J. J. Hernández-Gómez, and V. Marquina. A jumping cylinder on an inclined plane. 

Eur. J. Phys. 33, 5, 1359 (2012)
 How does a screw roll down an inclined plane? (Tanreom, physicsforums.com, Sep 6, 2022), 

https://www.physicsforums.com/threads/how-does-a-screw-roll-down-an-inclined-
plane.1045390/



  

Background reading
 Kinetic Energy of a Cone Rolling on a Plane (M. Fowler, phys.libretexts.org), 

https://phys.libretexts.org/Bookshelves/Classical_Mechanics/Graduate_Classical_Mechanics_(Fo
wler)/25%3A_Moments_of_Inertia_and_Rolling_Motion/25.02%3A_Analyzing_Rolling_Motion

 General motion of a cone on an inclined surface (physics.stackexchange.com, Jan 21, 2014), 
https://physics.stackexchange.com/questions/94660/general-motion-of-a-cone-on-an-inclined-
surface



  

Problem No. 10 “Upstream flow”
Sprinkle light particles on a water surface. Then allow a water stream to be incident on 
the surface from a small height. Under certain conditions, the particles may begin to 
move up the stream. Investigate and explain this phenomenon.

[Кипящий лёд 2023]



  

Background reading
 Upstream Flow - Die Kontaminierung durch stromaufwärts schwimmende Partikel 

(Versuchsvideo) (youtube, Timer1719, 13.02.2023), https://youtu.be/rw2JtoDLXsU
 Beware of Upstream Contamination! (youtube, ActionLabShorts, 13.06.2022), 

https://www.youtube.com/shorts/xLPwKAk5JdU
 HOW THIS PHENOMENON RELATED TO COVID SPREAD? - UPSTREAM CONTAMINATION 

EXPLAINED - #VeritasiumContest (youtube, Shanmukh praveen kumar Devarakonda, 
25.08.2021), https://youtu.be/LZ-BgI7fmoA

 These Particles Flow Upstream Instead of Down (youtube, The Action Lab, 19.09.2020), 
https://youtu.be/kIKEG9kSplI

 Upstream Contamination by Floating Particles (youtube, Ewa Tymoszewska, 03.03.2014), 
https://youtu.be/PCKu_mwTTI0

 Upstream contamination by floating particles (youtube, Alejandro Lage Castellanos, 
07.08.2013), https://youtu.be/Jk-qAIcZk74

 Upstream Flowing Chalk Particles (youtube, Popular Science, 03.07.2013), 
https://youtu.be/L4c2E0Za7oM

 Wikipedia: Upstream contamination, https://en.wikipedia.org/wiki/Upstream_contamination
 Wikipedia: Marangoni effect, https://en.wikipedia.org/wiki/Marangoni_effect
 D. Suárez-Fontanella and A. Cabo-Montes de Oca. About the upstream contamination. Rev. 

Cubana de Fisica 36, 1, 8-14 (2019), 
http://www.revistacubanadefisica.org/RCFextradata/OldFiles/2019/v36n1/RCF_v36n1_2019_00
8.pdf 



  

Background reading
 S. Bianchini, A. Lage, T. Siu, T. Shinbrot, and E. Altshuler. Upstream contamination by floating 

particles. Proc. R. Soc. A 469, 20130067 (2013)
 S. Bianchini, A. Lage-castellanos, E. Altshuler. Upstream contamination in water pouring 

(2011), arXiv:1105.2585 [physics.flu-dyn]
 Particles defy gravity, float upstream (A. Grant, sciencenews.org, July 2, 2013), 

https://www.sciencenews.org/article/particles-defy-gravity-float-upstream
 Small Particles Can Flow Up Waterfalls, Say Tea-Drinking Physicists (V. Greenwood, 

discovermagazine.com, May 18, 2011), 
https://www.discovermagazine.com/environment/small-particles-can-flow-up-waterfalls-say-
tea-drinking-physicists

 Some particles are able to flow up small waterfalls, physicists show (B. Yirka, phys.org, May 18, 
2011), https://phys.org/news/2011-05-particles-small-waterfalls-physicists.html



  

Problem No. 11 “Ball on ferrite rod”
A ferrite rod is placed at the bottom end of a vertical tube. Apply an ac voltage, of a 
frequency of the same order as the natural frequency of the rod, to a fine wire coil 
wrapped around its lower end. When a ball is placed on top of the rod, it will start to 
bounce. Explain and investigate this phenomenon.

[GetAClass 2020]



  

Background reading
 11. Ball on Ferrite Rod (youtube, IYPT Sweden, 12.08.2023), https://youtu.be/kRrDYxms9Oc
 ข�อ 5. Ball on Ferrite Rod (3) ฟ�ส�กส
ส�ประย�ทธ
 2566 (youtube, Apisara JJ channel, 28.12.2022), 

https://youtu.be/cpSOJKn9neI
 Homemade ultrasonic transducer (youtube, Artem Kositsyn83, 21.11.2021), 

https://youtu.be/VtGQyZPDC7o
 Прыгающий шарик и динамический хаос (youtube, GetAClass - Физика в опытах и 

экспериментах, 24.09.2020), https://youtu.be/jIyoo-Rmqqw
 Longitudinal Resonance measurement on new ferrite rods (youtube, aniccame, 08.02.2014), 

https://youtu.be/dU0YO_U945c
 Wikipedia: Magnetostriction, https://en.wikipedia.org/wiki/Magnetostriction
 Wikipedia: Ferrite core, https://en.wikipedia.org/wiki/Ferrite_core
 Wikipedia: Ferrite (magnet), https://en.wikipedia.org/wiki/Ferrite_(magnet)
 J.-Y. Chastaing, E. Bertin, and J.-C. Géminard. Dynamics of a bouncing ball. Am. J. Phys. 83, 6, 

518-524 (2015)
 S. Vogel and S. J. Linz. Regular and chaotic dynamics in bouncing ball models. Int. J. Bifurcat. 

Chaos 21, 3, 869-884 (2011)
 M. C. Vargas, D. A. Huerta, and V. Sosa. Chaos control: The problem of a bouncing ball 

revisited. Am. J. Phys. 77, 9, 857-861 (2009)
 N. B. Ekreem, A. G. Olabi, T. Prescott, A. Rafferty, and M. S. J. Hashmi. An overview of 

magnetostriction, its use and methods to measure these properties. J. Mat. Proc. Techn. 191, 1-
3, 96-101 (2007)



  

Background reading
 S. Majumdar and M. Kearney. Inelastic collapse of a ball bouncing on a randomly vibrating 

platform. Phys. Rev. E 76, 3, 031130 (2007)
 J.-C. Geminard and C. Laroche. Energy of a single bead bouncing on a vibrating plate: 

Experiments and numerical simulations. Phys. Rev. E 68, 3, 031305 (2003)
 E. Falcon, C. Laroche, S. Fauve, and C. Coste. Behavior of one inelastic ball bouncing 

repeatedly off the ground. Eur. Phys. J. B 3, 1, 45-57 (1998)
 C. R. de Oliveira and P. S. Goncalves. Bifurcations and chaos for the quasiperiodic bouncing 

ball. Phys. Rev. E 56, 4, 4868-4871 (1997)
 A. C. J. Luo and R. P. S. Han. The dynamics of a bouncing ball with a sinusoidally vibrating table 

revisited. Nonlinear Dyn. 10, 1, 1-18 (1996) 
 S. Warr, W. Cooke, R. C. Ball, and J. M. Huntley. Probability distribution functions for a single-

particle vibrating in one dimension: Experimental study and theoretical analysis. Physica A 
231, 4, 551-574 (1996)

 S. Warr and J. M. Huntley. Energy input and scaling laws for a singleparticle vibrating in one-
dimension. Phys. Rev. E 52, 5, 5596-5601 (1995)

 J.-M. Luck and A. Mehta. Bouncing ball with a finite restitution: Chattering, locking, and chaos. 
Phys. Rev. E 48, 5, 3988-3997 (1993)

 K. P. Ivanov and G. N. Georgiev. Some properties of the circular waveguide with azimuthally 
magnetized ferrite. J. Appl. Phys. 67, 10, 6529-6537 (1990)

 R. Sondergaard, K. Chaney, and C. E. Brennen. Measurements of solid spheres bouncing off flat 
plates. J. Appl. Mech.-T ASME 57, 3, 694-699 (1990)



  

Background reading
 N. B. Tufillaro and A. M. Albano. Chaotic dynamics of a bouncing ball. Am. J. Phys. 54, 10, 939-

944 (1986)
 J. Reed. Energy losses due to elastic wave propagation during an elastic impact. J. Phys. D 

Appl. Phys. 18, 12, 2329-2337 (1985)
 P. J. Holmes. The dynamics of repeated impacts with a sinusoidally vibrating table. J. Sound 

Vib. 84, 2, 173-189 (1982)
 F. W. Schott, T. F. Tao, and R. A. Freibrun. Electromagnetic waves in longitudinally magnetized 

ferrite rods. J. Appl. Phys. 38, 7, 3015-3022 (1967)
 R. M. Bozorth, E. F. Tilden, and A. J. Williams. Anisotropy and magnetostriction of some ferrites. 

Phys. Rev. 99, 6, 1788-1798 (1955)
 J. P. A. Tillett. A study of the impact of spheres on plates. Proc. Phys. Soc. B 67, 9, 677-688 

(1954)
 C. W. Diethelm. Ferrite als magnetostriktive Resonatoren und deren Anwendung als Elemente 

elektrischer Filter (ETH Zürich, Promotionsarbeit, 1951), 
https://www.mikrocontroller.net/attachment/265504/Ferrite_als_magnetostriktive_Resonatoren
_eth-32736-02.pdf

 G. Bulai and O. F. Caltun. 33 - Magnetostriction effects in ferrites. In: Ferrite Nanostructured 
Magnetic Materials Technologies and Applications (Woodhead Publishing Series in Electronic 
and Optical Materials, 2023), pp. 651-667

 A. Stadler. Radiated magnetic field of a low-frequency ferrite rod antenna. Proc. 7th Int. Conf.-
Workshop Compatibility and Power Electronics (CPE) (2011)



  

Background reading
 Magnetostriction (libretexts.org), 

https://eng.libretexts.org/Bookshelves/Materials_Science/Supplemental_Modules_(Materials_Sci
ence)/Magnetic_Properties/Magnetostriction

 Jumping beads - A model for phase transitions and instabilities (10 points) (IPhO 2016, 
Experiment, 2016), 
https://cpho.pku.edu.cn/__local/A/71/21/977FCF8F558B6391CCC53AFA4EE_8D441BBB_70311.
pdf?e=.pdf



  

Problem No. 12 “Rice kettlebells”
Take a vessel and pour some granular material into it, for exampleI rice. If you dip e.g. 
a spoon into it, then at a certain depth of immersion, you can lift the vessel and 
contents by holding the spoon. Explain this phenomenon and explore the relevant 
parameters of the system.

[TheDadLab 2018]



  

Background reading
 Rice kettlebells demonstration (youtube, PhasePrimal, 05.02.2023), 

https://www.youtube.com/shorts/tFJvrUjVLa4
 IYPT 2023 Problem 12 Rice Kettlebells Demonstration (youtube, CAJCS FSA, 17.10.2022), 

https://youtu.be/MBQXv_ksGPk
 12. Rice Kettlebells (IYPT 2023) (youtube, Fenix Science Club, 09.08.2022), 

https://youtu.be/m6T08bwYHhE
 Science At Play: Friction Rice (youtube, Connecticut Science Center, 02.12.2020), 

https://youtu.be/ny9pXhK-rHg
 Flying Circus of Physics: Rice Lifting (Episode 4.4) (youtube, The Flying Circus of Physics, 

19.12.2018), https://youtu.be/tmtoMETbpfc
 Friction Experiment with Rice in A Bottle | Kids Science (youtube, TheDadLab, 28.11.2018), 

https://youtu.be/g0ehYKswgFk
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Problem No. 13 “Ponyo's heat tube”
A glass tube with a sealed top is filled with water and mounted vertically. The bottom 
end of the tube is immersed in a beaker of water and a short segment of the tube is 
heated. Investigate and explain the periodic motion of the water and any vapour 
bubbles observed.

[GetAClass 2021]
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Problem No. 14 “Jet refraction”
A vertical jet can be refracted when passing through an inclined sieve with a fine 
mesh. Propose a law for such refraction and investigate relevant parameters.

[Кипящий лёд 2023]
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Problem No. 15 “Pancake rotation”
Place a few balls in a round container. If you move the container around a vertical axis, 
the balls can move co-directionally with the movement of the container, or they can 
move in the opposite direction. Explain this phenomenon and investigate how the 
direction of movement depends on relevant parameters.

[Numberphile 2016]



  

Background reading
 ข�อ 9. Pancake Rotation //2 ฟ�ส�กส
ส�ประย�ทธ
 2566 (youtube, Apisara JJ channel, 29.12.2022), 

https://youtu.be/OKgFSRGjvXY
 IYPT 2023 Problem 15 Pancake Rotation Demonstration (youtube, CAJCS FSA, 12.11.2022), 

https://youtu.be/II_FUdLZJw4
 15. Pancake Rotation (IYPT 2023) (youtube, Fenix Science Club, 13.09.2022), 

https://youtube.com/shorts/qZymQFDiuO0
 15. Pancake Rotation (IYPT 2023) (youtube, Fenix Science Club, 13.09.2022), 

https://youtu.be/VyuIRd2Pww4
 PANCAKE EFFEKT erstmals gelöst [Compact Physics] (youtube, CompactPhysics, 15.09.2019), 

https://youtu.be/7gauIogGHZ4
 Research sheds light on the transition from liquid to solid in macroscopic particles (youtube, 

Harvard John A. Paulson School of Engineering and Applied Sciences, 29.08.2019), 
https://youtu.be/TwqnNJ1pPJM

 A Strange Change of Rotation - Numberphile (youtube, Numberphile, 14.08.2016), 
https://youtu.be/QFeG9CeeH88

 Wikipedia: Frictional contact mechanics, 
https://en.wikipedia.org/wiki/Frictional_contact_mechanics

 L. M. Lee, J. P. Ryan, Y. Lahini, M. Holmes-Cerfon, and S. M. Rubinstein. Geometric frustration 
induces the transition between rotation and counterrotation in swirled granular media. Phys. 
Rev. E 100, 1, 012903 (2019)



  

Background reading
 A. Feltrup, K. Huang, C. A. Krülle, and I. Rehberg. The rotation-reptation transition under 

broken rotational symmetry. Eur. Phys. J. Special Topics 179, 1, 19-24 (2009)
 M. A. Scherer, K. Kötter, M. Markus, E. Goles, and I. Rehberg. Swirling granular solidlike 

clusters. Phys. Rev. E 61, 4, 4069-4077 (2000)
 M. A. Scherer, V. Buchholtz, T. Pöschel, and I. Rehberg. Swirling granular matter: From rotation 

to reptation. Phys. Rev. E 54, 5, R4560-R4563 (1996), arXiv:cond-mat/0203437 [cond-mat.stat-
mech]

 Solving the pancake problem: Research sheds light on the transition from liquid to solid in 
macroscopic particles (Leah Burrows, harvard.edu, August 29, 2019), 
https://seas.harvard.edu/news/2019/08/solving-pancake-problem



  

Problem No. 16 “Thermoacoustic engine”
A piston placed in the open end of a horizontal test tube which has its other end 
partially filled with steel wool may oscillate when the closed end is heated up. 
Investigate the phenomenon and determine the efficiency of this engine.

[Бобры 2023]
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Problem No. 17 “Arrester bed”
A sand-filled lane results in the dissipation of the kinetic energy of a moving vehicle. 
What length is necessary for such an arrester bed to entirely stop a passively moving 
object (e.g. a ball)? What parameters does the length depend on?

[Jordi Escuer 2011]
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 The basic goal of this Kit is not in providing students with a start-to-finish manual or in 
limiting their creativity, but in encouraging them to
 regard their work critically,
 look deeper,
 have a better background knowledge,
 be skeptical in embedding their projects into the standards of professional research,
 and, as of a first priority, be attentive in not “re-inventing the wheel”

 An early exposure to the culture of scientific citations, and developing a responsible 
attitude toward making own work truly novel and original, is assumed to be a helpful 
learning experience in developing necessary standards and attitudes

 Good examples are known when the Kit has been used as a concise supporting material 
for jurors and the external community; the benefits were in having the common 
knowledge structured and better visible

 Even if linked from iypt.org, this file is not an official, binding release of the IYPT, and 
should under no circumstances be considered as a collection of authoritative “musts” or 
“instructions” for whatever competition

 All suggestions, feedback, and criticism about the Kit are warmly appreciated

Important information



  

Habits and customs
 Originality and independence of your work is always considered as of a first priority
 There is no “correct answer” to any of the IYPT problems
 Having a deep background knowledge about earlier work is a must
 Taking ideas without citing is a serious misconduct
 Critically distinguishing between personal contribution and common knowledge is likely 

to be appreciated 
 Reading more in a non-native language may be very helpful
 Local libraries and institutions can always help in getting access to paid articles in 

journals, books, and databases
 The IYPT is not about reinventing the wheel, or innovating, creating, discovering, and 

being able to contrast own work with earlier knowledge and the achievements of 
others?

 Is IYPT all about competing, or about developing professional personal standards?



  

Requirements for a successful IYPT report

 Novel research, not a survey or a compilation of known facts
 Balance between experimental investigation and theoretical analysis
 Comprehensible, logical and interesting presentation, not a detailed description of 

everything-you-have-performed-and-thought-about 
 Clear understanding of the validity of your experiments, and how exactly you analyzed 

the obtained data
 Clear understanding of what physical model is used, and why it is considered appropriate
 Clear understanding of what your theory relies upon, and in what limits it may be applied
 Comparison of your theory with your experiments
 Clear conclusions and clear answers to the raised questions, especially those in the task
 Clear understanding of what is your novel contribution, in comparison to previous studies
 Solid knowledge of relevant physics
 Proofread nice-looking slides
 An unexpected trick, such as a demonstration in situ, will always be a plus



  

Feynman: to be self-confident?

 “I’ve very often made mistakes 
in my physics by thinking the 
theory isn’t as good as it really 
is, thinking that there are lots of 
complications that are going to 
spoil it 

 ― an attitude that anything can 
happen, in spite of what you’re 
pretty sure should happen.”

R.P. Feynman. Surely You’re Joking, Mr. Feynman (Norton, New York, NY, 1985)



  

Call for cooperation
 If you are interested in the idea behind the Kit — to structure the existing knowledge about 

the physics behind the problems and to encourage students to contrast their personal 
contribution from the existing knowledge — your cooperation is welcome

 If more contributors join the work on the Kit for 2023, or plan bringing together the Kit for 
2024, good editions may be completed earlier

 It would be of benefit for everybody,
 students and team leaders, who would have an early reference (providing a first impetus 

to the work) and a strong warning that IYPT is all about appropriate, novel research, and 
not about “re-inventing the wheel”

 jurors, who would have a brief, informal supporting material, possibly making them more 
skeptical and objective about the presentations

 the audience outside the IYPT, who benefits from the structured references in e.g. physics 
popularization activities and physics teaching

 the IYPT, as a community and a center of competence, that generates vibrant, state-of-
the-art research problems, widely used in other activities and at other events

 and also the author (-s) of the Kit, who could rapidly acquire a competence for the future 
activities and have a great learning experience



Cheers to IYPT Memes!



  

Ilya Martchenko 1 * and Nikita Chernikov 2

1 Foundation for Youth Tournaments
2 Novosibirsk State University
 

July 26, 2022…December 28, 2023

* http://kit.ilyam.org
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