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Abstract. Practical activities can help teachers deliver material because students
are directly involved and observing. In addition, practical activities also help stu-
dents understand concepts. This research aims tomake teaching aids to understand
the concept of light propagation on fibre optic cables in schools. The method used
is the experimental method, namely analyzing, designing, making, and testing the
props made. Testing of teaching aids is done by finding the value of the Numeri-
cal Aperture (NA) of the optical fibre used by varying the distance of the screen
from the laser light source (L) to the laser light capture diameter (D). The results
showed that the measured average numerical aperture (NA) for single-mode fiber
optic cableswas 0.1. This corresponds to theNAmagnitude for single-mode cables
ranging from 0.05 to 0.4. Light propagation props on fiber optic cables are suitable
for use in optical practicum activities at school. It is expected that teachers cannot
only make teaching aids but must innovate in making them as long as the learning
objectives can be achieved.
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1 Introduction

Technological developments can not be avoided even humans tend to follow them.
Technology has a very important role in human life in themilitary, education, economics,
communication, information, and so on. In the field of communication, for example,
humans can interact remotely. Communication that can be done with technology today is
not only in the form of text and voicemessages but can already communicate face to face.
According to Aceto, G. et al [1]. The main supporting information and communication
technology are truly changing the world. Technology in the field of communication in
its transmission using the internet.

The internet is a fast-growing computer network consisting of millions of corporate,
educational, and government networks that connect hundreds of millions of computers
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and their users in more than 200 countries [6]. Two media are used by the internet
in data transmission, namely wired and wireless, each of which has advantages and
disadvantages [3]. Cables are often used in urban areas. This is to avoid interference
with wireless use. Cables that are often used today are Fiber Optic (FO) cables made
from fibre. Optical fibre is a transmission medium that uses light media as a conduit of
information (data), offering greater data rates over longer distances and various other
advantages [10]. FO cable has the advantage of a faster data transmission speed than
copper cable (Fig. 1).

FO cable is a type of cable whose main material is made of glass fibre and plastic
that uses light as the transmission medium in data transmission. The realization of the
FO cable used today is an extraordinary form in physics. The light propagating through
fibre optic fibre is a wave and a particle. In principle, light propagating through the
optical fibre is based on Snell’s law. Physics is one of the subjects that discusses how
light propagates through a medium and how it refracts and reflects (Fig. 2).

The optical material in physics lessons in practical activities still uses simple tools
such as a light source from a flashlight, various types of lenses, and several other tools.
In addition, the use of practicum tools that students at school have used in understanding
a concept still tends to be monotonous and lacks innovation in the tools used.

Practical activities can help teachers deliver thematerial because students are directly
involved and observing. The practicum tools used as learningmediamust be by the learn-
ing objectives. Students can use fiber optic cables connected to laser light to understand
light propagation on optical fibre. In practical activities, students can look for the fibre
optic cable’s acceptance angle and numerical aperture (NA). The numerical aperture
(NA) is a value that has no units that characterize the range of angles at which the
system can receive or emit light [12]. The size of the numerical aperture of fibre can
determine how strongly the fibre guides light and how resistant it is to losses caused by
bending [4].

Practising using fibre optics to understand the concept of light propagation on optical
fibreswill certainly provide a different experience for students. In addition to understand-
ing the process of light propagation in fibre, students also know that the cables are made
of copper and glass fibre. Based on the description above, the title of this research is
"Making Light Propagation Props on Fiber Optic Cables.

2 Method

Themethod used is the experimental method, namely analyzing, designing, making, and
testing the props made.

1) Tools and Materials
a. Visual Fault Locator
b. Single-mode Fiber Optic Cable
c. Precision Rail 50 cm
d. Precision Rail Feet
e. Clamp Rider
f. Support Pole (Visual Fault Locator, Fiber Optic Cable End, Light Capture Screen)
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Fig. 1. Props and Materials

2) Tool Assembly Way
a. Prepare tools and materials
b. Install precision rail legs and clamped stacks
c. Install support poles for visual fault locators, fibre optic cable ends, and light

capture screens.
d. Install the visual fault locator and connect the fibre optic cable from the visual

fault locator to the end support pole of the fibre optic cable

3) Steps to Use Tool
a. Assemble tools and materials according to existing instructions
b. Position the light capture screen at the very end of the zero point on the precision

rail
c. Set the end support pole of the fibre optic cable (output) between the light capture

screen and the visual fault locator.
d. Turn on the visual fault locator and do the practicum.

4) Practical Steps Using the Tool
a. Turn on the light source (visual fault locator)
b. Adjust the distance of the optical fibre light output support pole with the light

capture screen.
c. Make sure the light caught on the screen is 10 mm in diameter
d. Repeat the above steps for diameters 20 mm, 30 mm, 40 mm, and 50 mm.
e. Record the data obtained in the following table:

Fig. 2. Design of Light Propagation Props on Fiber Optic Cables
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Table 1. Data Collection of Experimental Results

No. D
(cm)

L
(cm)

2L
(cm)

Reception
Angle

Numerical
aperture

1 1.00

2 2.00

3 3.00

4 4.00

5 5.00

Average

3 Results and Discussion

The experimental data using teaching aids are followed by data analysis to determine
the numerical aperture (NA) value can be seen in the Table 2.

From the results of experiments conducted, the distance from the screen to the laser
light source (L) is directly proportional to the diameter of the laser light capture on the
screen (D) as shown in the graphic below (Fig. 3).

To get a laser light capture diameter on the screen of 1 cm, the distance between
the capture screen and the laser light output is adjusted to obtain a distance of 4.7 cm.
Likewise, the diameters of 2 cm, 3 cm, 4 cm, and 5 cm each get a distance of 9 cm,
13.2 cm, 17.4 cm, and 21.5 cm. Next, look for the acceptance angle and numerical
aperture (NA), and based on the results of the data analysis above, it is found that the
diameter captured by the screen starts from 1 cm, 2 cm, 3 cm, 4 cm, and 5 cm, resulting
in values with insignificant differences as well as with Numerical aperture (NA) value.
The average numerical aperture (NA) value obtained in the experimental results is 0.11.
Usually, the size of the NA in a single-mode cable generally is in the range of 0.05 to 0.4.
The NA value obtained is included in the NA value for single-mode FO cables (Table 1).

Table 2. Experimental data using visual aids

No. D
(cm)

L
(cm)

2L
(cm)

Reception Angle Numerical aperture

1 1.00 4.70 9.40 6.051 0.105

2 2.00 9.00 18.0 6,333 0.110

3 3.00 13.2 26.4 6.504 0.113

4 4.00 17.4 34.8 6,560 0.114

5 5.00 21.5 43.0 6,617 0.115

Average 6,413 0.111
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Fig. 3. Graphics Distance of the screen with Laser light source (L) to Laser light capture diameter
(D).

4 Conclusion

The results showed that the measured average numerical aperture (NA) for single-mode
fiber optic cables was 0.1. This corresponds to the NAmagnitude for single-mode cables
ranging from 0.05 to 0.4. Light propagation props on fiber optic cables are suitable for
use in optical practicum activities at school. It is expected that teachers cannot onlymake
teaching aids but must innovate in making them as long as the learning objectives can
be achieved.
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References

1. Aceto, G., Persico, V., & Pescapé, A. (2020). Industry 4.0 and health: Internet of things, big
data, and cloud computing for healthcare 4.0. Journal of Industrial Information Integration,
18, 100129. Retrieved from https://doi.org/10.1016/j.jii.2020.10 0 129

2. Ananto, B., Darjat, D., & Setiyono, B. (2011). Simulation of Light Propagation in Optical
Fibers (Doctoral dissertation, Department of Electrical Engineering, Faculty of Engineering).
Retrieved from http://eprints.undip.ac.id/25558/

3. Hanif, I., & Arnaldy, D. (2017). Analysis of Access Fiber Optic Cable Connection with
Backbone Fiber Optic Cable in Indosat JabodetabekArea.Multinetics, 3(2), 12–17. Retrieved
from https://doi.org/10.32722/multinetics.v3i2.1131

4. Fibercore contributors. Numerical aperture na. In fiberpedia, The Free Encyclopedia.
Retrieved from https://fibercore.humaneticsgroup.com/services-support/fiberpaedia/n/num
erical-aperture-na

5. Khairunnisa, S. (2019). Design of a Transmission Attenuation Measurement System for Sin-
gle Mode Step Index and Multimode Step Index Optical Cables Due to Bending (Band-
ing) With Radius Factors Using Opm And Otdr Measuring Instruments (Doctoral Disserta-
tion, Padang State Polytechnic). Retrieved from http://jpr-pnp.com/index.php/jpr/article/dow
nload/135/117

6. O’Brien, James. A. (2005). Introduction to Information Systems. McGraw-Hill. New York

https://doi.org/10.1016/j.jii.2020.10
http://eprints.undip.ac.id/25558/
https://doi.org/10.32722/multinetics.v3i2.1131
https://fibercore.humaneticsgroup.com/services-support/fiberpaedia/n/numerical-aperture-na
http://jpr-pnp.com/index.php/jpr/article/download/135/117


Manufacture of Light Propagation Instruments on FO Cables 65

7. Pertiwi, PK, Fahmi, P., Sakinah, A., & Prajitno, G. (2015) Analysis of the Effect of Changes
in Solution Concentration and Voltage Using Fiber Optic. Retrieved from https://www.aca
demia.edu/19397064/FIBER_OPTIC

8. Pramarata, IBA, &Wendri, N. (2017). Optical Fiber Loss Based on Evanescent Wave Effect.
Udayana University. Retrieved from https://simdos.unud.ac.id/uploads/file_penelitian_1_dir/
346eeefba6573094906050b131bd44d1.pdf

9. R. Paschotta. (2008). numerical aperture in the RP Photonics Encyclopedia. Retrieved from
https://www.rp-photonics.com/numerical_aperture.html

10. Uternate, I., Saifuddin,MZ,&Saman,H. (2016). FiberOpticCableSplicing andMeasurement
System Using Optical Time Domain Reflectometer (OTDR) at PT. Telkom Kandatel Ternate.
PROTEK: Scientific Journal of Electrical Engineering, 3(1), 26–34. Retrieved from https://
doi.org/10.33387/protk.v3i1.39

11. Widyana & Setijono, H. (2010). Fiber Optic Sensor Design For Measurement Of Object
Shift In The Order Of Micrometers Using Multimode Optical Fiber. Ten November Institute
of Technology (ITS). Retrieved from http://digilib.its.ac.id/ITS-Undergraduate-310001003
9123/10612

12. Wikipedia contributors. (2022, January 10). Numerical aperture. In Wikipedia, The Free
Encyclopedia. Retrieved 01:22, June 8, 2022, from https://en.wikipedia.org/w/index.php?
title=Numerical_aperture&oldid=1064770511

Open Access This chapter is licensed under the terms of the Creative Commons Attribution-
NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/),
which permits any noncommercial use, sharing, adaptation, distribution and reproduction in any
medium or format, as long as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons license and indicate if changes were made.

The images or other third party material in this chapter are included in the chapter’s Creative
Commons license, unless indicated otherwise in a credit line to the material. If material is not
included in the chapter’s Creative Commons license and your intended use is not permitted by
statutory regulation or exceeds the permitted use, you will need to obtain permission directly from
the copyright holder.

https://www.academia.edu/19397064/FIBER_OPTIC
https://simdos.unud.ac.id/uploads/file_penelitian_1_dir/346eeefba6573094906050b131bd44d1.pdf
https://www.rp-photonics.com/numerical_aperture.html
https://doi.org/10.33387/protk.v3i1.39
http://digilib.its.ac.id/ITS-Undergraduate-3100010039123/10612
https://en.wikipedia.org/w/index.php?title=Numerical_aperture&oldid=1064770511
http://creativecommons.org/licenses/by-nc/4.0/

	Manufacture of Light Propagation Instruments on Fiber Optic Cables
	1 Introduction
	2 Method
	3 Results and Discussion
	4 Conclusion
	References




