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Abstract 

 

Brownian motion is the random motion of nanoparticles in a fluid that studies the distribution of partcles 

in stochastic dynamics. The concept of Brownian motion is one of the abstract concepts of physics., 

making it difficult to learn. The concept of Brownian motion is widely found in everyday life, but Senior 

High School never teaches Brownian motion. Including the Senior High School 5 Bengkulu City. For this 

reason, the introduction of Brownian movements with easy to understand language needs to be taught to 

students learned at increasing knowledge and information. The method carried out in this study is the 

stage of preparation, implementation, and evaluation methods. From this research, it can be seen that 

students are very enthusiastic about listening and answering every question asked. It also looks very 

active. The competitive spirit of the students is also visible. Thus, it can be concluded that, no matter how 

difficult and abstract Brown's motion, if taught in simple language, then students are also able to 

understand them well.  
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A. Introduction 

Brownian motion is the random movement of microscopic particles dissolved in a liquid. Based on the 

research of Robert Brown, a Scottish Botanist, two results were obtained regarding Brownian motion, 

namely the irregularity of the particle trajectory in the fluid and the absence of the interaction effect of 

two different particles [1]. Then Gouy added a few things about Brownian motion, namely the faster the 

Brownian motion, the smaller the particle. Second, motion is affected by the density and composition of 

the particles. In addition, fluids with low viscosity accelerate Brownian motion and high temperatures 

also accelerate the motion. Finally, particle motion never stops [2]. Brownian motion can be observed in 

nanoparticles that are in certain fluids, for example crushed marbles and then the grains are immersed in 

water, so the particle motion will be inhibited by fluid viscosity and stochastic forces. This is caused by 

collisions of molecules moving randomly in the fluid. Stochastic processes themselves are included in the 

physics of dynamics. Because, physics can be interpreted as an effort to realize mathematical concepts to 

contextual or scientific concepts that contain numbers [3]. Stochastic processes can also be considered as 

state space trajectories [4]. The formulation of particle dynamics in a diffusing fluid inevitably has 

resistance due to the fluid's viscosity and stochastic forces. This is caused by collisions of molecules 

moving randomly in the fluid [5]. Diffusion in Brownian motion causes the emergence of translational 

motion in elementary [6]. This perspective comes from the change in probability decicity and random 

motion isotopes in a quantum volume (ћ) related to the distribution of Brownian motion and the Fokker-

Planck equation [7]. Brownian motion with the stochastic concept can also be reviewed using the STA 

method.  

Brownian motion is a material that studies the distribution of particles in stochastic dynamics. Stochastic 

processes themselves are included in physics related to dynamics. Because physics can be stated as an 

effort to translate mathematical concepts into contextual or scientific concepts that contain numbers. 

Stochastic dynamical systems use a lot of modeling data along with systems for future masses [8]. 

Stochastic dynamical systems or also known as stochastic differentials can be applied to systems that 

move randomly, especially non-relativistic systems [4]. If Brownian motion is disturbed in the form of an 

external force, the equilibrium will be disrupted. It took a very long time to get back into balance again. 
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To be able to speed up the process of evolution of Brownian particles to an equilibrium state, several 

researchers have started conducting experiments. As done by Martinez et al.  

One of the concepts used is the concept of accelerated quantum dynamics, namely Shortcuts to 

Adiabaticity (STA). This concept was developed by a scientist named Gonzale Muga. This is done by 

setting one control parameter, usually the control parameter is lambda. By setting these control 

parameters, additional energy is obtained in the form of additional potential to accelerate Brownian 

motion back to equilibrium after being disturbed. STA was originally used to achieve the final result in a 

short time under adiabatic conditions. However, it has now been extended to look for adiabatic shortcuts 

[9] [10] and developed in quantum dynamics. For example, in tracking without transitions that apply to 

various initial states and then switch to overdamped [11] as in the stochastic system [12] which is being 

discussed in this Brownian motion. The STA method is used to accelerate the slow Brownian motion in 

reaching equilibrium. To accelerate the movement to reach a balanced state, there must be a change in 

control parameters and a change in phase space offset by system adjustments to shorten the time to reach 

final equilibrium [13]. The STA method aims to develop protocols, both in quantum and classical and 

allows the system to move as quickly as possible from one equilibrium to a new one provided that events 

occur in adiabatic states [14] [15] and isolated systems [16]. To speed up theequilibration and increase 

power, a method known as Engineered Swift Equilibration (ESE) can be used [12].  

Based on the results of initial observations and interviews with several students at SMA Negeri 5 

Bengkulu City. It was found that Brownian motion had actually been explained indirectly in high school, 

especially on Atomic material and some Biology material on flower pollen, but had never been discussed 

in depth or in a special sub-theme, even though the application of Brownian motion was very broad. 

applied in everyday life. day, such as in traffic flow, cell function, and ecological models [17]. Brownian 

motion is included in the concept of abstract physics. So students find it difficult to understand. Based on 

this, the writer is interested in introducing Brownian motion to high school students. This study aims to 

increase students' knowledge about Brownian motion. In addition, this research which aims to introduce 

Brownian motion also aims to provide information to students about physics concepts, namely stochastic 

dynamics and how to accelerate stochastic dynamics using the acceleration method of quantum dynamics 

in simple and easy-to-understand language. 

 

B. Method 

Based on the problems that have been formulated previously by the researcher, the most suitable 

approach is qualitative. This activity is designed in several stages. Each stage is an interrelated part. 

a. Preparation 

Stage This preparation stage is to prepare all materials and sources of information both from journals and 

books and electronic media regarding Brown's motion and prepare media in the form of power points. 

b. Practice 

Stage The core stage, namely visiting school and starting to get acquainted with students, showing 

information about Brown's motion through smart TVs while providing brief information accompanied by 

discussions with students of Senior High School 5 Bengkulu City 

c. Stage 

At this evaluation stage, asking students to conclude from the discussion that has taken place, then the 

author adds conclusions to strengthen the knowledge of students. After that, give prizes to students who 

successfully answer the questions that have been asked. At this stage, it can also be concluded that class 

XII students at Senior High School 5 Bengkulu City are very active in participating in activities, and they 

are students who are quick to respond when given new knowledge. This can be seen from the number of 

students who scramble to answer the questions we ask.   

  

C. Results and Discussion 

Implementation of Brown's motion recognition activities that are packaged in community service 

activities for class XII students of Senior High School N 5 Bengkulu City begins with several reasons. 

First, the Senior High School 5 Bengkulu city is the best school in Bengkulu Province. This school is 

famous for various achievements from the regional level to the national level. Thus, the ability of students 

at Senior High School 5 Bengkulu City is unquestionable and we think this school is capable of accepting 
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this abstract concept of physics. Second, we chose class XII because it is in class XII that they will study 

quantum material. So, what we will convey can be their initial capital for quantum learning.  

Community service activities were carried out on October 24, 2022 at Senior High School 5 Bengku City. 

Diwali activities with the introduction stage, here we introduce ourselves one by one to students. The 

students responded with great enthusiasm. In fact, they can immediately remember the names and titles 

that we introduced that day. It can be seen in the following picture, 

 

Figure 1. Introduction to Students 

From the picture above, it can also be concluded that students in class XII of Senior High School 5 

Bengkulu city are very enthusiastic about what we are going to convey and these students are typical 

good listeners. Ambitious and competitive nature among students is deeply embedded in students. 

After the introductory session was completed, then the implementation of the provision of material in the 

form of Brown's motion recognition which was displayed on a smart TV through power point was carried 

out for 1.5 hours. In the process of recognizing Brownian motion, it begins by giving examples of the 

application of Brownian motion which are often found in everyday life, so that students can understand 

easily what Brownian motion is. Then, they entered into the abstract material in the form of stochastic 

dynamics which was explained in light language and easily understood by students. In addition, there is 

also material in the form of attenuation in the form of underdamped and overdamped which is explained 

in the introduction of Brownian motion. In delivering the attenuation material, it is done by direct 

discussion to students because the material is familiar to class XII students of Senior High School 5 

Bengkulu City. 

 
Figure 2.  Introduction of Brownian Motion Material to Students 
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Figure 3. Students are Enthusiastic to Listen to the Explanation of Brown's Motion Materials  

 
Figure 4. Underdamped and Overdamped Explanations  

 

We choose to spend more time on discussion so that students can participate more in the activities that we 

do. We also intersperse each presentation of material with a little joke and refresh the brain so that 

students do not feel bored with the abstract concepts they receive. According to some students, Brown's 

motion material is very interesting. They are also very serious about listening to the difference between 

underdamped and overdamped Brown's motion. According to some other students, underdamped and 

overdamped were similar to attenuation in waves. Especially their experiment on rope waves. This makes 

it easier for students to accept the concept of the two dampings in Brownian motion. Several other 

students also asked questions related to our material. This proves that the student has a high curiosity. 

They also said that physics lessons were also fun. From this activity, we can see that physics is actually 

easy if it can be explained in simpler language.  

The last of this activity is to conduct discussions with students and at the same time ask students to 

conclude the results of the discussions that have taken place during community service activities in the 

form of introducing Brown's movements in light and easy to understand language. In addition, at the final 

stage of this activity, feedback is provided to students, where for students who succeed in answering the 

questions asked, students will get prizes. The author also helps students in concluding and straightening 

students' answers during the discussion process. All community service activities ended at 12.00 with the 

closing of the service implementation. And don't forget to hold a group photo session as a documentation 

of the activities.  

 

D. Conclusion 

This service aims to increase students' knowledge about Brownian motion. In addition, this study which 

aims to introduce Brown's motion also aims to provide information to students about the concepts of 

physical science at Senior High School 5 Bengkulu City. This is based on students' knowledge of science 

in physics, especially on Brownian motion which still looks minimal. From the introduction of Brown's 

movement at Senior High School 5 Bengkulu City, students got a good response. Students were 

enthusiastic in listening, answering, and asking questions. This proves that abstract physics can be 

explained with simpler concepts.  



DIKDIMAS: Jurnal Pengabdian Kepada Masyarakat                          ISSN: 2830-2834 

 

97 

 

Vol 1 No 3 2022 (93-97) 

E. Acknowledgement 

The author would like to express his gratitude to the Physics Education Study Program, Faculty of 

Teacher Training and Education, University of Bengkulu, which has contributed greatly to the output of 

this research. In addition, the authors also want to express their gratitude to the big family of SMA Negeri 

5 Bengkulu City who have agreed to be a sample in this study. 

 

References 

[1] A. Romadani and MF Rosyid, "The process of relativistic diffusion through the Langevin and 

Fokker-Planck equations," J. Technoscience, vol. 11, no. 2, p. 101, 2022, doi: 

10.22146/teknosains.63229. 

[2] I. Najmudin, "Study of the process of relativistic brown motion with the Hanggi-Klimontovich 

approach," 2018. 

[3] Physics Education, "National Seminar on Physics Education 2019 Think Pair Share (Tps) 

Cooperative Model with the 2019 National Seminar on Physics Education,” vols. 4, no. 1, pp. 

152–158, 2019. 

[4] W. Jannah, “THE FORMULATION OF STOCHASTIC DIFFERENTIAL,” J. Phys. A Math. 

Theor., 2016. 

[5] PS Pal and S. Deffner, “Stochastic thermodynamics of relativistic Brownian motion,” New J. 

Phys., vol. 22, no. 7, 2020, doi: 10.1088/1367-2630/ab9ce6. 

[6] AF Kracklauer, “Comment on the derivation of the schrödinger equation from newtonian 

mechanics,” Phys. Rev. D, vol. 10, no. 4, pp. 1358–1360, 1974, doi: 10.1103/PhysRevD.10.1358. 

[7] MD Umar, "The Schrödinger Equation in View of Pseudo-Brown Motion: F-33 F-34," pp. 33–45, 

2009. 

[8] E. Apriliani, "Data Assimilation Method as an Estimation of Solving Environmental Problems," 

Limits J. Math. Its Appl., vol. 1, no. 1, p. 14, 2004, doi: 10.12962/j1829605x.v1i1.1345. 

[9] CA Plata, A. Prados, E. Trizac, and D. Guéry-Odelin, “Taming the Time Evolution in 

Overdamped Systems: Shortcuts Elaborated from Fast-Forward and Time-Reversed Protocols,” 

Phys . Rev. Lett., vol. 127, no. 19, pp. 1–6, 2021, doi: 10.1103/PhysRevLett.127.190605. 

[10] D. Guéry-Odelin, A. Ruschhaupt, A. Kiely, E. Torrontegui, S. Martínez-Garaot, and JG Muga, 

“Shortcuts to adiabaticity: Concepts, methods, and applications,” Rev. Mods. Phys., vol. 91, no. 4, 

2019, doi:10.1103/RevModPhys.91.045001. 

[11] G. Li, HT Quan, and ZC Tu, “Shortcuts to isothermality and nonequilibrium work relations,” 

Phys. Rev. E, vol. 96, no. 1, pp. 1–12, 2017, doi: 10.1103/PhysRevE.96.012144. 

[12] IA Martínez, A. Petrosyan, D. Guéry-Odelin, E. Trizac, and S. Ciliberto, “Engineered swift 

equilibration of a Brownian particle,” Nat. Phys., vol. 12, no. 9, pp. 843–846, 2016, doi: 

10.1038/nphys3758. 

[13] H. Jeffreys, “On the Dynamical Theory of the Tides.,” Geophys. J.Int., vol. 1, pp. 244–246, 1925, 

doi: 10.1111/j.1365-246X.1925.tb05372.x. 

[14] X. Chen, A. Ruschhaupt, S. Schmidt, A. Del Campo, D. Guéry-Odelin, and JG Muga, “Fast 

optimal frictionless atomic cooling in harmonic traps: Shortcut to adiabaticity,” Phys . Rev. Lett., 

vol. 104, no. 6, pp. 1–4, 2010, doi: 10.1103/PhysRevLett.104.063002. 

[15] DJ Papoular and S. Stringari, “Shortcut to Adiabaticity for an Anisotropic Gas Containing 

Quantum Defects,” Phys. Rev. Lett., vol. 115, no. 2, pp. 1–5, 2015, doi: 

10.1103/PhysRevLett.115.025302. 

[16] JF Schaff, XL Song, P. Capuzzi, P. Vignolo, and G. Labeyrie, “Shortcut to adiabaticity for an 

interacting Bose-Einstein condensate,” Epl, vol. 93, no. 2, pp. 1–5, 2011, doi: 10.1209/0295-

5075/93/23001. 

[17] M. Haw, “Einstein 's random walk,” no. January 2005, pp. 19–22, 2013. 

 

 Copyright Holder 

© Ainayah, N., Elisa, N. E., Setiawan, I., & Hamdani, D. 

First publication right : 

Dikdimas: Jurnal Pengabdian Kepada Masyarakat 

This article is licensed under: 

 
 

http://creativecommons.org/licenses/by-sa/4.0/

