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Editor’s
Note

Physics is often imagined as something distant—

hidden in equations, laboratories, and deep-space
missions, but this issue shows how deeply physics
shapes our dailv lives and our future. From lunar
exploration and hydrogen mobility to ventilation
systems in shopping malls and the invisible
photonic networks carrving our data, physics

is not just theory. It is infrastruciure, progress,

and possibility.

This edition celebrates all the giants whose ideas
transformed science and the modern engineers and
rescarchers applving those principles o solve today’s
challenges. Whether in orbit around the Moon, inside
a fibre-optic cable, or bencath the roof of a shopping

mall, physics continues 1o define the world we live in.
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Physics doesn’t simply
explain the universe—
it gives humanity the
power to shape its

future. 99
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The Fathers of

Physics!

THE GIANTS WHO CHANGED THE WORLD

Every smartphona, satellite, power station, GPS
system, madical scanner, and computor owes its
eistence to a handful of briliant ménds who dared
to ack fundamental questions about the universe,

Physics did not emerge overnight. 1§ was built ower
centuries through observation, expenmentation,
mathematical reasoning, and relentless curiosity.
From understanding planetary motion to unlocking
b mystenies of space and time, these pioneers
laid the foundations of modern civilization

Althaasgh they lved in defferant centuries, thair
work forrmed an interconnected chain of scientific
progress. Each bullt upon the discovenes of those
wiho came befors, creating the framevwork of

modern physics. THE PIONEERS
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AN INTERCONMNECTED LEGACY A LEGACY THAT LIVES ON
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Galileo Galilei

THE FATHER OF MODERN SCIENCE
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Galileo Galilei and _.

Isaac Newton:

Building the Foundations
of Classical Physics

GALILEQ GALILEE: THE FATHER OF MODERN SCIEMCE
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@ Together, Galileo and Mewton establizhed the principles that dominated physics for more than two centuries.
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Albert Einstein:

The Revolutionary Who
Redefined Reality
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Artemis Il was NASA's historic 10-day crewed lunar flyby mission, successfully completed
in April 2026. It marked the first fime humans returned to deep space since the Apollo
program and sel the record for the Farthest humans have ever travelled from Earth.

The mission was designed to test the Orion spacecraft, space launch systems, and human
life-support equipment in deep space to pave the way for future lunar landings.

On April 11, 2026, just after 10 days in deep space, NASA's Orion spacecraft punched
through Earth’'s atrmosphere al nearly 40,000 km/h- a blazing, high-velocity re-entry that
tested its heat shield to the limit. Parachutes were deployed flawlessly, slowing the
capsule to a gentle 32 km/h before it splashed down in the Pacific Ocean, off the coast of
California. The Artemis Il mission was over, and it had been a spectacular success.

e The crew blasted off from the
v o - Kennedy Space Centre atop the

: massive Space Launch System
S N / (SLS) rocket. After orbiting Earth,
N ‘& : . \ ;‘ e ) the crew fired their engines and
|\ A F | }-,,( headed to the moon. The
} ;

g \ spacecraft looped around the far
£~ e side, reaching a record-breaking

. P
- Y . o8 maximum distance of
% 'x /;1 approximately 406,777 km from
- / Earth. During their approach, the
asfronaufts had a unique vantage
poink, spotting and naming
B BB | SO MLES previously unidentified lunar
BROUHR THE-MODIL.FORALL HUMBYITE craters (including Integrity and
Carol) and catching an up-close
A R T E M l S I I look af the lunar far side. The
mission concluded with a
e | eMaGRE | e | oo successful high-velocity

— atmospheric re-entry and a safe
splashdown in the Pacific Ocean.

Artemis Il was crewed by a four-member international team, marking the First
multinational crew to journey around the Moon:
1.Reid Wiseman (NASA) — Commander of the Orion spacecraft.
2.Victor Glover (NASA) - Pilot of Orion, making history as the Ffirst Black astronaut
to travel into deep space.
3.Christina Koch (NASA) — The first woman to venture to the Moon.
4.Jeremy Hansen (CSA) — The first non-American astronaul to participate in a

03 lunar mission, proudly representing Canada.



THE ROLE OF

PHOTONICS

IN OPTICAL FIBER
COMMUNICATION

e ve in an era of instant gratification. With a
sangle tap on a smartphone, a hegh-defmston
widheo streams seamibestly, a finaincial trangaction
Chears BCP0Ss ooang, &nd 3 video call connects
familes on oppotite sdes of the globe. To the
effortiessly through the s

I reality, our modern digital ves. depend on a vast,
plwriacal vweb of glass flbwres Busroed bereath o
sireets and stretched across the sea floors of the
welid's ooeans. But the thee unsung hero of thes
global network, howeer, BT just the cable
iteplf—it i photonics, the stanoe and techrology of
rranipulating lght.

By replacing slow-rmoving electrons with
Lghtning-fast photons, photonscs serves a5 the
foundatsonal engine powering global
telecommumnications. Here's a look at the

three-siage photonat jourmey that kteps our

PHASE 1 | LIGHTING THE FUSE (THE TRANSMITTER)

Every Lext, vidkeo, dnd evnas begins its journey I an slectracal spnal ivside J
g, but electrcity is heay and show over long distances, To fix this, phobome
dhenvieeg whip in Bt the metwerk’s edge, kigh-precieon semiconductor Liers and
LEDs act a5 the starting point, instanthy comverting those electrical digital signals
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PHASE3: rvvrsvrrrrrs

CATGHING THE |

PHOTON

(THE RECEIVER) ™

The journey ends when the licht pulses
reach their destination- whether that is
a bocal data centre oF your home router.
At thas final stage, high-speed i
photodetectors intercept the
incoming photons.

These specialized sensors mstanthy
translate the optical pulses back into
the electrical signals that computers,
phones, and servers can understand.
The invisible light show concludes,
and your video plays without a
single frame of lag.

DELIVER

Tha wlestricad vapnals are
wrchpriioned by deeea—
i ik plling. maltaint
& wrpier b of Lep.



THE ROLE OF

VENTILATION
GIENCE possssemucunon. =

When we step into a modem shopping mall, our eyes re-:lrawnmthmg
glass atriums, the glittering storefronts, and the sprawling comidors. But
beneath this wisual spectacle bes a hidden, massive engineering marvel.
It is a system that processes milions of cubic metres of air every single hour.
This s the world of mall ventilation science- a hagh stakes appbcation of
thermodynamics where physics meets consumer comfort, public safiety,
and energy efficiency.

THE MASSIVE THERMODYNAMIC SCALE

Desigrang a chmate control system for & house o an office blosck i relatreely ;
straightforward. Designing one for a modern, multi-storey shopping mall s a logistical ’ ¢
gaunthet. A modern, multi-storey shoppng mall 5 3 thermally dyname: emaronment. £

At 09:00 on a random Tuesday, a mall might be nearly empty, demanding rmanamal cooling
By 14:00 thousands of shoppers are generating immense sensible heat (body warmth) and
latent heat (moisture from breath and sweat). Add to this the thermal radiation pouring
through glass skylights and the heat generated by the thousands of LED displays, and
youl hanee 3 madsive thermodynamaes koad.

il B THE ROLE OF INDUSTRIAL VENTILATION
FANS in SOUTH AFRICA’S MANUFACTURIN

IMPROVED I wongn T e
=29 amFLOW & i Ay I OPERATIONAL K™
= COOLING EFFICIENCY -

FEATURED IMAGE

To tackle this, HVAC engineers rely heavily on psychrometric— the study of the physical and
thermodynamic properties of gas—gas mixtures, especially moist air. By calculating enthalpy
changes, engineers ensure that giant water-cooled chillers do not just cool the air but
dynamically wring moisture out of it. This prevents the humid greenhouse effect common in
poorly ventilated spaces, keeping the relative humidity at a crisp, comfortable 40% to 50%.

0B FCMAGATINE | JUNE 2006




RIDING THE ' THE STACK EFFECT

THERMAL ===
URRENTS:

FLUID DYNAMICS IN ACTION

iz of the greatest challengas in mall design is
that central atrivem, These multi-story open Spaces
are beautiful, but they are thermodynamic
volatile zones.

Al -
I ..i-"’-

Coiadber air 15 delrem i
po al lower howels

Becovese warrm air is less dense than cold air, it
naturally riset—3 phenompnon known as the stack
effect or bugyancy. In the past, this meant mall
upper levels were stiflingly hot while the ground
floor remained fréezing,

Furthesmore, malls must manage “open-door eachange
Because individuwal retailers ranely close their stonelront doors,
air flows continuously between the emaller boutigue shops

and the massive central concoursa. Thenmadynamics models
these pressure differentials to prrvant uncomipetable drafts,
ensuring shoppers move seamiessly from store to store
without feeling a sudden blast of cald or wanm air.

Tostlay, wentilateon Scibntists wse this natural
thermadynamic behaviour to their advantage.
Lising Computational Fluid Dynamics (CFD)
software, engineers simulate air currents long
bafore construction begins. Instead of fighting
the rising warm alr, modern systerns utilize
matorized roof vents to passively exhaust

stale, hot air out of the building. This drastically
reduces the mechanical workioad on return-air
fans, saving millions in electrical costs.

— e

GREEN ENGINEERING:
THE ERA OF SMART VENTILATION

Historically, malls were prodigious consumers of ebactricity, consuming
wast amounts of electricity to pump fresh air continuously. Today,
sustainability randates and rising energy costs have forced the
industry to evolve. Enter Demand-Controlled Ventilation (DCV).

Modern malls ane embadded with networks of Carbon Dioxide sensors,
In high-density zones like food courts and cinemas, carbon dioxide
lewvals rise rapidly. When these sensors detect a spike, they signal the
variable-air-volume (VAV) systems 1o ramp up fresh air intake, Cormersely,

ir guset wangs of the mall, the system dials back, -

To ensure this fresh air doesn™ shock the indoor clamate, malls deploy p ﬁ )
thermal energy recovery wheels. These devices. captune the thermodymamic ®
energy of the climate-controlled air being exhausied from the buillding ENERGY SUSTAINABLE
and wse it 1o pre-condition the incoming raw outdoor air. In the sSUMmer,  ERFICIENCY SAVINGS AIR QUALITY FUTURE
the exhaust air cools the incoming hot air; in the winter, it warms it pogee pveall | Lowers operational | Healthier ervironment | Supparting green
It is a near-perfect loop of waste-heat recycling. Pty Eonsumption experefibure fior shoppers busldding goalk

07 rcmacazve | JunE 2026




In a landmark move for Africa’s green energy ftransition, the Department of Science, Technology and Innovation
(DSTI), through Hydrogen South Africa (HySA), has officially launched the nation’s first locally developed mobile
hydrogen refuelling station. Deployed at North-West University (NWU), this pioneering infrastructure marks a
critical shift from academic concept to real-world clean mobility solutions.

Developed in collaboration with Toyota South Africa Motors (TSAM), the transportable unit serves as a live testing
ground for zero-emission Fuel Cell Electric Vehicles (FCEVs) and establishes a blueprint for the country’s Future
green transport network.

While battery electric vehicles (EVs) dominate consumer markets, heavy duty fransport, aviation, and long-haul
shipping require the high energy density and rapid fuelling fimes that only hydrogen can provide.
Historically, the lack of localised refuelling infrastructure has stalled hydrogen adoption in sub-Saharan Africa. The
DSTI's new mobile station addresses this boftleneck. Because it is fransportable, the skation can be deployed
dynamically to support fleel testing, public demonstrations, and regional industrial hubs without the prohibitive
costs of permanent building projects.

._ / i This project represents a highly
o ' synchronised effort between government,
1 academia and the private sector, the
< government provided the strategic vison
- and funding aligned with the national
Hydrogen Society Roadmap (HSRM), NWU
and HySA supplied the localized
engineering expertise and safely
compliance protocols, and the private
secltor supplied the commercial Fuel cell
vehicles including the advanced Toyola
Mirai, o rigorously stress-test the skation’s
dispensing capabilities under local climate
conditions.

[ —

Engineered for local compliance
Safety and international
standardization were
paramount during development.
The mobile unit integrates
advanced compression, storage,
and cooling fechnologies Fo
dispense hydrogen gas safely
info vehicles al high pressures.
According to project engineers,
the system complies with over a

dozen skringent infernational
safety standards. This proves
that South African scientisks and
engineers have capabilities Fo
produce world-class
infrasfructure.

08



This launch is a milestone in South Africa’s broader Hydrogen valley. The initiative aims to create an
industrial corridor skretching from Limpopo through Johannesburg to Durban. By establishing
localised Ffuelling technology, South Africa positions itself not just as an exporter of raw platinum
metals bul as a premium exporter of high-tech green energy systems.

As NWU testing hub gathers data over the coming months, the DSTI and its partners plan to scale

this fechnology. The ultimate goal is to clear a path for zero-emissions commercial trucking fleets
along the country’s major freight corridors.




On 16 June 2026, South Africa marked half a century:since the
Soweto Uprising—a moment that changed the course of history.
But as the nation honours the courage of 1976, a new generation is
asking: what future have we built for them?

On the morning of 16 June
A% 1976, more than 20,000
B 2 schoolchildren gatheredin
_ ‘ Soweto, their voices rising
In protest against a
_ M Jovernment that had
S Jeclared Afrikaans the
8 compulsory medium of
instruction in black
secondary schools. What
began as a peaceful march
ended in violence, tears and
1 blood—the first shots fired,
e ~ dlthe first life lost: 13-year-old
eh| ~ 8 \-cctor Pieterson. By the
v ’ - time the uprising had run its
course, hundreds of young
people lay dead.

10



That day, the youth of Soweto did not merely protest a language policy. They
stood against the very architecture of apartheid—against Bantu Education, a
system designed not to educate but to confine black South Africans to a life of
labour and servitude. As H.F. Verwoerd, the architect of the Bantu Education Act,
once declared: “There is no place for [the African] in the European community
above the level of certain forms of labour.”

The students of 1976 refused to accept that fate. Their defiance
ignited a nationwide revolt, exposed the brutality of the apartheid
regime to the world, and revitalised the struggle for liberation. It laid
the groundwork for the release of Nelson Mandela and the eventual
fall of aparthgid.

A Sacred Memory—And a Call
to Account

’ ifty years later, the memory of 16 June
remains sacred. But as one commentator

recently observed, “memory alone is not
l enough. Commemoration honours the

courage of the past. Accountability tests
the institutions of the present.”

This year's Youth Month theme—"RESET@50 — The Future Calls’—
captures that tension. It acknowledges that this is not an ordinary
anniversary. It demands that we examine the barriers still blocking
young people from economic inclusion, social participation and
meaningful influence over their own futures.

L
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PHYSICS

S NOT JUST
A SUBJECT
WE STUDY.
IT'S THE
LANGUAGE
THE UNIVERSE

EF E n Hs With the scientific programme now complete, attendees can look forward
nr"] ]'H[ H[llr to a rich schedule of presentations, plenary sessions, and netwoarking
opportunities. The conferance team has also opened tours for delegates

WE I_IEE T[I wishing to explore the surrounding area.

PROGRAMME FINALISED

The TOth Annual Conference of the South African Institute of
Physics (SAIP) is set to take place from 6-10 July 2026 at the
University of the Western Cape.

UNDERSTAND
EVERYTHING. ,

Registration for the event is now closed, but all registered
participants are reminded that payment must be finalised
before 23:39 SAST on 26 June 2026 o secure thair place,

anline portal to avobd amy disruption to thelr attendance. This
milesione event promises to be a highlight of the physics calendar,
celebrating six decades of scientific excellence and innovation in

@ Delegates are eancouraged to settle their fees promptly via the

South Africa.
ACADEMIC PROGRAMME TOURS & EXCURSIONS
Ther detailed academic programmee A variely of social and scientific
for SAIP2026 i now available mnd fours are npw open for registered
can be viewed on the conferance SAIP2026 delegates bo sign up for

wigbesite,

SCAN TOD VIEW FOUR

JETAILS & REGISTRATION
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By joaning SAIP, you connect with & nationwide netecrk,
access valuable rescurces, and contribute 1o the growth

and dewelopmant of physics and its impact on society.

BENEFITS OF MEMBERSHIP

COMMELDT WITH SOUTH AFRPCATS PRHYSICS DOMMUMITY
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Continung Profedsisral Duvelogssant [CFD 71 ENGW[EDGE,

ADWARCING PFHYSICS 1M SOUTH AFRICA TDG[THEH

Sopport an organduation that ]
WE INSPIRE

THE FUTURE.
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	ARTEMIS II: THE RETURN TO THE MOON
	THE COMPLETED MISSION
	MISSION PROFILE:  The crew blasted off from the Kennedy Space Centre atop the massive Space Launch System (SLS) rocket. After orbiting Earth, the crew fired their engines and headed to the moon. The spacecraft looped around the far side, reaching a record-breaking maximum distance of approximately 406,777 km from Earth. During their approach, the astronauts had a unique vantage point, spotting and naming previously unidentified lunar craters (including Integrity and Carol) and catching an up-close look at the lunar far side. The mission concluded with a successful high-velocity atmospheric re-entry and a safe splashdown in the Pacific Ocean.
	THE CREW:  Artemis II was crewed by a four-member international team, marking the first multinational crew to journey around the Moon:
	Reid Wiseman (NASA) – Commander of the Orion spacecraft.
	Victor Glover (NASA) – Pilot of Orion, making history as the first Black astronaut to travel into deep space.
	Christina Koch (NASA) – The first woman to venture to the Moon.
	Jeremy Hansen (CSA) – The first non-American astronaut to participate in a lunar mission, proudly representing Canada.



	Engineered for local compliance  Safety and international standardization were paramount during development. The mobile unit integrates advanced compression, storage, and cooling technologies to dispense hydrogen gas safely into vehicles at high pressures.  According to project engineers, the system complies with over a dozen stringent international safety standards. This proves that South African scientists and engineers have capabilities to produce world-class infrastructure.
	A TRI-PARTITE CATALYST FOR INNOVATION This project represents a highly synchronised effort between government, academia and the private sector, the government provided the strategic vison and funding aligned with the national Hydrogen Society Roadmap (HSRM), NWU and HySA supplied the localized engineering expertise and safety compliance protocols, and the private sector supplied the commercial fuel cell vehicles including the advanced Toyota Mirai, to rigorously stress-test the station’s dispensing capabilities under local climate conditions.
	DRIVING TOWARD THE HYDROGEN VALLEY  This launch is a milestone in South Africa’s broader Hydrogen valley. The initiative aims to create an industrial corridor stretching from Limpopo through Johannesburg to Durban. By establishing localised fuelling technology, South Africa positions itself not just as an exporter of raw platinum metals but as a premium exporter of high-tech green energy systems. As NWU testing hub gathers data over the coming months, the DSTI and its partners plan to scale this technology. The ultimate goal is to clear a path for zero-emissions commercial trucking fleets along the country’s major freight corridors.
	Youth Day at 50: The Future Calls
	The students of 1976 refused to accept that fate. Their defiance ignited a nationwide revolt, exposed the brutality of the apartheid regime to the world, and revitalised the struggle for liberation. It laid the groundwork for the release of Nelson Mandela and the eventual fall of apartheid.

	A Sacred Memory—And a Call to Account
	Fifty years later, the memory of 16 June remains sacred. But as one commentator recently observed, “memory alone is not enough. Commemoration honours the courage of the past. Accountability tests the institutions of the present.”
	This year's Youth Month theme—“RESET@50 – The Future Calls”—captures that tension. It acknowledges that this is not an ordinary anniversary. It demands that we examine the barriers still blocking young people from economic inclusion, social participation and meaningful influence over their own futures.


