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Message from the Editor-in-Chief F4RHIEE

Dear Readers,

We bring you a bonus issue as you return to school after the Lunar
New Year. Hopefully, you will find interesting new topics to discuss with
your teachers and classmates after a well-deserved break.

With smartphones being omnipresent, we provide a simple
suggestion on how fo prevent them from ruining your sleep. When
you are not using them, how many of you charge your smartphones
wirelessly¢ Have you wondered what wireless charging has in common
with auroras, which were unusually common last year? A quick answer:
magnetism. Moving on fo animals, we challenge your prior knowledge
on moth behavior and electric eels. Finally, we bring you the latest on our
understanding of peanut allergy, and new therapeutic strategies that
seem counterintuitive at first.

The School of Science will be organizing a couple of all day activities
in the spring. Please watch out for promotional material in our social
media feeds. We hope to see you on campus in the not-too-distant
future!

Yours faithfully,
Prof. Ho Yi Mak
Editor-in-Chief
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What's Happening in Hong Kong? & 8 fil B 3% ]
Fun in Spring Science Activities H#A# 24788

Any plans for this spring? Check out the following events!
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Jane Goodall — Reasons for Hope E&LiE — EA&EE

This documentary featuring Dr. Jane
Goodall emphasizes her enduring optimism and
commitment to raising environmental awareness.
The show highlights successful restoration efforts,
such as the transformation of polluted land in a
Canadian mining town info a lush green oasis, and
the reintroduction of the endangered American
Bison by an indigenous North American fribe, the
Blackfeet Nation. The show encourages viewers to
embrace hope and take action for a sustainable
future, particularly empowering youth to drive
change.

Show period: Now - March 14, 2025
Time: 5:00 PM (Mon, Wed to Fri)

11:00 AM, 3:30 PM and 8:00 PM

(Sat, Sun and public holiday)
Venve: Space Theatre,

Hong Kong Space Museum
Admission fee: Standard admission:

$40 (stalls), $30 (front stalls)

Concession admission:
$20 (stalls), $15 (front stalls)
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The Sun, Our Living Star ABE — M ZiE

This Sky Show invites audiences fo explore the
deep fascination of humanity with the Sun, from
ancient reverence to confemporary scientific
insights. For billions of years, the Sun has been
essential for life on Earth, influencing weather
patterns and governing our daily rhythmes. This show
delves into the Sun's formation 4.6 billion years ago,
its mechanism fo generate energy, and its impact on
our lives. Highlights include Galileo's groundbreaking
observations of sunspots, the phenomena of solar
flares and auroras, and the advanced telescopes
that enhance our understanding of this vital star.
Read the articles on circadian rhythm and auroras
in this issue and watch the show!

Show period:  Now - May 14, 2025

Time: 3:30 PM and 8:00 PM

(Mon, Wed to Fri)

2:00 PM and 6:30 PM

(Sat, Sun and public holiday)
Venve: Space Theatre,

Hong Kong Space Museum
Admission fee: Standard admission:

$40 (stalls), $30 (front stalls)

Concession admission:

$20 (stalls), $15 (front stalls)
Remark: This show is not suitable for viewers

sensitive fo flashing lights.
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A New Explanation of

oMothtoo)

If you ever lit a candle in the wilderness during
nighttime, you would likely find moths (and other
nocturnal insects) irresistibly drawn to the candle
flame. This phenomenon is so common that there's a
phrase for it, “like a moth to a flame.”

For centuries, scientists wondered what atfracts
insects to flames [1]. Some believe insects mistake
flame light for an indicator of gaps between leaves, or
a celestial compass like the moon. Others propose that
the heat of the light draws them in, or that the intense
light blinds them, causing erratic flight patterns.

To answer this age-old question, researchers at
Imperial College London recorded and analyzed
high-resolution flight trajectories of insects under
artificial lights. Surprisingly, their findings point to a
new explanation: the dorsal light response (DLR) [1-3],
a highly conserved behavior that keeps the dorsal
side, or the back, of insects facing the brightest visual
region.

Flying insects need to stay upright to maintain
correct flight orientation. Throughout the long history

ot X ]

of insect flight evolution, the sky has consistently been
the brightest region in the visual field, making it a
reliable cue for determining which way is up. Thus, by
leveraging DLR, flying insects can adjust their flight
orientation with reference to the sky. This capability
is especially critical for small insects flying with a
relatively low inertia because the gravitational force
they experience can often be masked by other forces
exerted by wind or turbulence, so unlike humans and
plants, gravity cannot be used as a reliable cue of
direction.

Let's take a closer look at how the researc er
arrived at this unexpected conclusion of DLR.

The first clues for DLR emerged fromrini
experimenfts in Costa Rica, where the feal
infrared high-speed cameras (Footnoie ]iélj z
insect flight under various lighting configurat
analyzing the recordings, researchers obse nre
unusual behaviors that are commion in cor »’/
light but not in complete darkness (Fig _;/ V
the insects are af the same horizont I,'I"é '{ he li
source, they orbit around it: If the i are ab:

Figure 1 Insect flight trajectories demonstrating the three unusual behaviors observed during field experiments:
orbiting (left), inverting (middle), and stalling (right).
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the light source, they inverse, or flip upside down, and
crash onto the ground. While below the light source,
the insects fly upward and then stall, or slow down.
Most importantly, in all three scenarios, the insects tilted
their backs toward the light source.

Combining all lines of evidence, the most plausible
explanation is that the insects are trying to align their
s 0 the light source under the influence of DLR.
‘ heless, these are just qualitative observations
\‘ '_"pos_s'ibly quantify this “dorsal tilting toward

approach is to frack the insects’
measure their body orientation as

il species of interest: Common Darter
} wl(er dragonflies, as well as Yellow
ths and Lorquin’s Atlas Moth. They then
( City vectors of the insects onfo the
C ® ared them fo the instantaneous
’\ is R »vl’ngS showed that the insects mostly
“ /\ angles to the direction of the light
ice (Figure 2) = a piece of sirong evidence that the
Sctfs @ \ attracted fo the light, but are instead
ght in Iébslg}ound it as'they aligned their backs
it due to DLR. The feam demonstrated, through
simulated flight experiments, that DLR alone is sufficient
1o produce the observed behavior in both field and
lab seftings.

The significance of this study goes beyond merely
answering @ longstanding question; it also carries
important implications for our use of artificial light. As
human civilization progresses, we increasingly rely
on arfificial lighting at night for convenience, often
not realizing that these lights could confuse insects.
While many artificial light sources, like streetlamps, are
essentiial, we can still make changes fo help. By simply

Figure 2 When insects tilt their backs toward the light source
under DLR, their flight direction (solid arrow) will form a right
angle to the direction of the light source (dashed arrow).
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gefting rid of unnecessary upward-facing lights that
disorient insects and cause them to crash onfo the
ground (recall.the inversion behavior!), we can seek a
more harmonious coexistence with nature.
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1. Insect movements were captured using infrared illumination,
as infrared light is assumed to be invisible to insects in this study
[1]. This ensures their behavior remains unaffected during the
flight experiments. In fact, none of the insects crashed into or
interacted with the infrared lights set for videography purposes,
which indirectly rejected the hypothesis that the heat of the light
intervenes the flight of insects.

2. Videos in our daily life are filmed at 24, 25 or 30 frames per
second (fps), while slow-motion videos are captured at 50 or
60 fps. In this study, they shot at an incredibly high frame rate of
500 fps.

MR ERBITHMEEC RRIEZERRE
(MEMRITESR ) BRAERBERXE - EEREI
FER UEREABME /—EMEREEE  RBBEX-

LR NER-—EFEHREXERSIESNER
1] - BARRBESZRKXIEGEERERRNRR 2
ENAREUREEMNRE, NBEARLERZEW KA
BIED RTINS N3k 2 K BRI M E UBRITHREAR

HTEZEEERALIRHVEE  mAFEERNHRE
ABRBUSPMTEREALALR THESBRTERTE
M-S ANBRBAENE HREREOD—EEZFNEE . 5
E % F& (Dorsal Light Response / DLR) [1-3]  —7&
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Wireless technology is the new black. Latest
technological advances helped us ditch the hassle of
cables and enjoy seamless use of devices with wireless
charging pads and stands. Have you ever wondered
how these chargers work? The answer is much simpler
than you might think!

Wireless charging, also called inductive charging, is
based on some physical principles of electromagnetism
and electromagnetic induction. The first principle to
know is Ampere’s law, which implies that an electric
current in a conductor generates a magnetic field
with a strength proportional to the current. If we pass a
current through a solenoid (a helical coil), the solenoid
becomes an electromagnet with the north and south
poles at either of its ends depending on the current
direction.

This is the transmitter coil installed in the charging
pad. When the transmitter is plugged in, a current runs
through the coil and turns it to an electromagnet. An
alternatfing current (a.c.) with the direction of electron
flow reverses regularly can be supplied, so that we
get an electromagnet with the two poles switching
constantly, creating a changing magnetic field.

Then here comes the second principle: Faraday's
law of electromagnetic induction. Discovered
by Michael Faraday in 1831, this law states that a
changing magnetic field can induce a voltage called
an electromotive force (e.m.f.), which can drive a
current to flow through a conductor.

Let's say we take advantage of this principle
and install a receiver coil into the device we want to

charge. The coil picks up the changing magnetic field
and develop an e.m.f. across it, eventually inducing
a current to flow through the device. Voild, the
current is now transmitted wirelessly. As smartphones
and wafches can only be charged by direct current
(d.c.), there is an electrical device called a rectifier
to convert the induced a.c. into d.c. by restricting
the electron flow to only one

direction.

Many people
may not know:
Wireless
charging could
be much
more than a
convenient
accessory
for your
phone.



Researchers have long sought a wireless solution to
power biomedical devices. Theoretically, magnetic
fields can penefrate the skin to induce a current
to charge the implanted device [1]. This capability
could be a game-changer, eliminating the need of
repeated surgeries to replace pacemaker batteries [2],
and the infection risk associated with percutaneous
wire insertion to power left ventricular assist devices
(mechanical pumps for patients with advanced
heart failure) [3]. Nevertheless, before the wireless
charging technology can be commercialized in
biomedical devices, some technical challenges
still need to be overcome, such as misalignment
between coils and burn injury caused by the high-
power fransmission [2, 4].

Wireless charging systems could be a future
direction for electric cars as well. Mercedez-Benz has
already been offering a wireless charging option in
a car model back in 2017 [5]. Recently, the leading
electric car company Tesla has also expressed interest
in developing their own wireless charging tfechnology
[6]. However, infrastructural support, such as setting up
charging statfions with charging pads, is crucial to the
promotion of the use of wireless charging. This may
explain the general reluctance of car manufacturers
to incorporate wireless fechnology into their products
[4]. It is a chicken and egg situation: The motivation of
car companies to invest in wireless fechnology is driven
by the demand of electric cars, which, however, is now
hindered by the accessibility to public charging.

Although a lot of development is sfill due, engineers
have conceived some futuristic ideas in city planning.
Deftroit has built the first wireless charging road in the
US with electromagnetic coils installed underground for
pilot testing [7]. While driving down the 400-meter road,
the car battery can be charged through inductive
charging. This could be a solution to extend the range
of electric vehicles.

This is just a glance at what wireless charging
could do. In a desire to make technology better
and smarter, developers take on the responsibility
to make our lives easier without wires. From homes
to high-tech endeavors, more and more devices go
wireless. What's next?e
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Have
you ever felt
the craving for a
warm peanut butter
and condensed milk toast?

While most of us can probably
relate, peanut allergy is one of the
most common food allergies. It typically
develops in early childhood and persist in
around 80% of patients for life [1, 2]. In severe
cases, life-threatening symptoms can occur after
ingestion of even a small trace of peanut. The
presence of these traces in everyday meals
makes it challenging to avoid accidental
ingestion. In the past, “treatment” of
peanut allergy was largely limited
to complete avoidance. However,
recent studies have brought
forward ways to prevent as well as
manage this common condition:
Let’s delve into them and crack
the peanut allergy!

In 2015, a landmark
clinical trial published in the
New England Journal of

Medicine suggested that the
intfroduction of peanuts

in the diets of infants

at risk could

prevent the

development

of peanut

allergy [3]. The

mechanism is

called desensitization:

a tfreatment to increase

the body's tolerance to peanuts by

exposing the infant o an increasing amount of peanut

antigen, the allergy-causing component in peanuts.

Termed "oral immunotherapy,” desensitization can

modify the developing immune system of infants so that

peanutfs can be recognized by the body as a safe food
instead of a threat.

In May 2017, after taking recent evidence into
consideration, the United States National Institute of
Allergy and Infectious Diseases (NIAID) recommended
early introduction of peanuts to infants at risk, especially
to those aged four to six months with severe eczema
and/or egg allergy [4]. Preliminary immunological test
should be conducted to infants with severe eczema
and/or egg allergy to ensure safety and fo determine
the preferred method of the administration of dietary
peanut. However, their recommendation for infants who
had already been identified as allergic was avoidance.

In 2023, further data from a new study urged the
promotion of this preventive intervention to the general
population [5]. Compared to the marginal reduction
of 4.6% by targeting only the highest-risk infants with
severe eczema, extending the scope to all infants could
lower the prevalence by 77%. The study also showed
that the older a child grows, the less effective the
intervention would become. This could explain the ten-
fold lower rate of peanut allergy in the children in Israel,

where peanut is

frequently fed to infants

in large quantities as snacks,

when compared to the UK [6]. This

prompted the National Health Service (NHS) of the UK
to recommend introducing crushed or ground peanuts,
or peanut butter to infants from the age of six months,
after the infant is ready to ingest solid foods [7, 8].

The breakthroughs in the study of peanut allergy
also came with the development of Palforzia, a novel
drug for young patients already diagnosed with peanut
allergy. Targeting patients aged from four to 17 years
old, this drug was approved by the US Food and Drug
Administration (FDA) in January 2020 [?]. It contains
peanut allergens in powder form which can be
ingested with a soft food [10]. By gradually escalating
the dose until a limit is found, the patient can build up
folerance to small amounts of peanut protein. After
the up-dosing stage, the patient will need to take a
maintenance dose every day for the freatment to
remain effective. This fact, combined with the high
cost and the requirement of biweekly visits to doctors
in the first six months of the freatment discouraged
the widespread use by patients, especially during the
pandemic shortly after its launch. These limitations
eventually led to Palforzia's flop in sales — showing us
how a medical breakthrough does not necessarily lead
fo a successful business [10, 11]!

The study of peanut allergy highlights the tentative
nature of science - scientific theories are subject to
change when new evidence arises. Therefore, it is
crucial o be open-minded and keep abreast of the
latest developments in scientific research. Before you
share this article to those with peanut allergy, please

By Roshni Printer

make sure they understand that
any attempt on the new therapeutic
strategies should be closely supervised by
medical professionals.

RV BRBENZAM N TEEERAZLIF?

HARAHPIAZHALEEHRS BEEBHUERERN
BYBYZ— ©EBRNZHRGELHIE BEERELNN
MEEPEFHERE [1 2]-aBREERT BIEREANME
TEEMREER B REMRVER RMETENREEHERER
PoBREENME ERHEHLSTERERAICE -ERE
LB UaEA ERRBRERTCE BIFHIE
RE VBRI ERRERBMTTE - FHMARATE
I E A AR TEE BRI EEREIE |

20015 F (W= B8 2% ) (New England
Journal of Medicine ) 338 7 R MR BRIRER BB 45 5% - TR
TeREEZNEETMATCEBMERTTER [3]- 2
hRIBIE S TIREUE L (desensitization)  EiEEEFIBEL
DEFFEBNMNICENIR (TEENBERD) - MRS S
BHTTENESEE - EBRES TORREEE . RS
AEAES I ERRERPHNRERF  FERICEH BTG
BHZEBYMIFINREE -

2017 5 B wERIEMEER ZEEZEH G
P FEFR (United States National Institute of Allergy
and Infectious Diseases / NIAID) &&= %5252 (Y
ENERRBERERPN (&) HEBH) WERPSIA
164 [4] BUERTESETYIS R  DIRL WK
HEFIEENRESE - BENL HRAAECEZICES
FREWEZR DA R EIICE -

N\A



2023 - KB5S —18
MRNE—DEIRERRTR RS

FRBEE5R [5] - MEHHEARERZHNSEMERIET R
B 4.6% LRUR /DAL S EEE R EIMARE R TEE
BN EBRERK77% - HREBHEERYEREEZFE
R IB RMREE - B L AR EREMUEIZENITTEL
FEREREBET-ENRE ARUEIIREERETER
AREBTTENER 6] ERFEBEBRREE (National
Health Service / NHS) 22 NERE M EERSERE
BEYE DETHEERPMAEBENICESIEEE [7,8] -

TE B R _ERBIE R E—TEFELEEY) Palforzia
WER BREVHNHZZCHZEHATTEBENFEER
EH-ZEMHHNE 17 mEE - R 2020 F£ 1 BEEE
BmZEYEIEF (US Food and Drug Administration /
FDA) #t & & [9] - Palforzia 2B 1EE BRI A -
EAREEYER [10]- ZEZFEMBEEEKE L
IR BEHRCESANEZEEINS LN FHAEES
DETCE - EIBMEIEMNRERTEE SEREBRRAS
BESU@REEY ] - AME—H NLSSNERTE
BRENERBMBMBEEMZ —RNERMS [ Palforzia
REEERMRE  TEEHRHEBAATRE TSRS <
1S _EN5E - B LERRA SR ASE R Palforzia $H1B183% - ELLEL
SEFRMEE LRRBARNEREZE LRI [10, 11] !

TEEBYRIARETL T RBHER Y — EfEBHIR
R RIBIER G RE 2 8L - B - (RIS IR LAY/ O
REMER ERNZERXELTCEBRYER BRI
MR MR AR ESEERA BRI EE NET-

References 2E&H} :

)

Whitsel, R. M, Bjelac, J. A., Subramanian, A., Hoyt, A.
E. W., & Hong, S. J. (2021). Cleveland Clinic Journal
of Medicine, 88(2), 104-109. https://doi.org/10.3949/
ccjm.88a.20130

Al-Ahmed, N., Alsowaidi, S., & Vadas, P. (2008). Allergy,
Asthma & Clinical Immunology, 4(4), 139-143. https://doi.
org/10.1186/1710-1492-4-4-139

Du Toit, G., Roberts, G., Sayre, P. H., Bahnson, H. T.,
Radulovic, S., Santos, A. F., Brough, H. A., Phippard, D.,
Basting, M., Feeney, M., Turcanu, V., Sever, M. L., Gomez

Lorenzo, M., Plaut, M., Lack, G., & LEAP Study Team (2015).

Randomized trial of peanut consumption in infants at risk

for peanut allergy. The New England Journal of Medicine,

372(9), 803-813. https://doi.org/10.1056/NEJMoa1414850

Togias, A., Cooper, S. F., Acebal, M. L., Assa'ad, A., Baker,
J.R., Jr., Beck, L. A., Block, J., Byrd-Bredbenner, C., Chan,
E.S., Eichenfield, L. F., Fleischer, D. M., Fuchs, G. J., Il
Furuta, G. T., Greenhawt, M. J., Gupta, R. S., Habich, M.,
Jones, S. M., Keaton, K., Muraro, A., ... Boyce, J. A. (2017).
Addendum guidelines for the prevention of peanut
allergy in the United States: Report of the National
Institute of Allergy and Infectious Diseases-sponsored
expert panel. Journal of allergy and clinicalimmunology,
139(1), 29-44. https://doi.org/10.1016/j.jaci.2016.10.010

[5] Roberts, G., Bahnson, H. T., Du Toit, G., O'Rourke, C., Sever,

M. L., Brittain, E., Plaut, M., & Lack, G. (2023). Defining
the window of opportunity and target populations to
prevent peanut allergy. Journal of Allergy and Clinical
Immunology, 151(5), 1329-1336. https://doi.org/10.1016/
j.jaci.2022.09.042

Du Toit, G., Katz, Y., Sasieni, P., Mesher, D., Maleki, S.

J., Fisher, H. R., Fox, A. T., Turcanu, V., Amir, T., Zadik-
Mnuhin, G., Cohen, A., Livne, I., & Lack, G. (2008). Early
consumption of peanuts in infancy is associated with

a low prevalence of peanut allergy. Journal of Allergy
and Clinical Immunology, 122(5), 984-991. https://doi.
org/10.1016/j.jaci.2008.08.039

Gallagher, J. (2023, March 17). Give babies peanut
butter to cut allergy by 77%, study says. BBC News.
https://www.bbc.com/news/health-64987074

National Health Service. (2021, November 5). Food
allergies in babies and young children. https://www.
nhs.uk/conditions/baby/weaning-and-feeding/food-
allergies-in-babies-and-young-children/

U.S. Food and Drug Administration. (2020, January 31).
FDA approves first drug for treatment of peanut allergy
for children. https://www.fda.gov/news-events/press-
announcements/fda-approves-first-drug-treatment-
peanut-allergy-children

[10] Aimmune Therapeutics. (2022). Palforzia Treatment

Handbook. https://www.palforzia.com/sites/default/
files/2022-10/treatment_handbook.pdf

[11] Halpert, W. (2022, December 3). Peanut allergies: Parents

worry after Palforzia drug sales flop. BBC News. https://
www.bbc.com/news/world-us-canada-63788730

[12] Speed, M. (2023, September 4). Nestlé sells peanut
allergy business after insufficient demand. Financial
Times. https://www.ft.com/content/436756c9-80c5-499a-
bddf-e7f56defe844

Shock You in
More Than One Way

KPS E

5 =

=

%




References 2E&iHY :

(1]

SPARK Museum of Electrical Invention. (n.d.). Volta's
Fishy Invention. https://www.sparkmuseum.org/voltas-
fishy-invention/

Chetan-Welsh, H. (n.d.) How do electric eels work?g
Natural History Museum. https://www.nhm.ac.uk/
discover/how-do-electric-eels-work.html

The University of Western Australia. (2015, February).
Electrical circuits é: Electric eels (fact sheet). https://
www.uwa.edu.au/study/-/media/faculties/science/
docs/electric-eels.pdf

Bennett, M. V. L. (1971). Electroreception. In W. S. Hoar,
& D. J. Randall (Eds.), Fish Physiology (pp. 493-574).
Academic Press. https://doi.org/10.1016/S1546-
5098(08)60038-2

Catania, K. C. (2019, April 1). Shocking Secrets of

the Electric Eel. Scientific American. https://www.
scientificamerican.com/article/shocking-secrets-of-
the-electric-eel/

Catania, K. (2014). The shocking predatory strike of the
electric eel. Science, 346(6214), 1231-1234. https://doi.
org/10.1126/science.1260807

Scientific American. (2005, December 5). How

do electric eels generate a voltage and why do

they not get shocked in the process2 https://www.
scientificamerican.com/article/how-do-electric-eels-
gene/

BBC Wildlife Magazine. (2023, July 3). How an
electric eel works: You wouldn't want to be on the
receiving end of its high voltage charge. https://
www.discoverwildlife.com/animal-facts/fish/how-an-
electric-eel-works

13



QD 1@- */fﬁe 9EEI:I ﬁlé EJE *ﬂ% How fo Resynchronize the Clocks?

Blue Light from Electronic Screens

EFERREHMEX

Melatonin-Suppressing Effect of Blue Light



\

¢
\\\\\\\\\\ \\\V Q
AR\ j\\ § §\§$

A\ V4 W %P\ >\\Q§\s
i ¥ N \\ue YN °

References 2EEiHY :

[11 Harvard Medical School. (2024, July 24). Blue Light Has
a Dark Side. https://www.health.harvard.edu/staying-
healthy/blue-light-has-a-dark-side

[2] UC David Health. (2022, August 3). How blue light
affects your eyes, sleep, and health. Cultivating
Health. https://health.ucdavis.edu/blog/cultivating-
health/blue-light-effects-on-your-eyes-sleep-and-
health/2022/08

Duffy, J. F., & Czeisler, C. A. (2009). Effect of Light on
Human Circadian Physiology. Sleep Medicine Clinics,
4(2), 165-177. https://doi.org/10.1016/j.jsmc.2009.01.004

St Hilaire, M. A., Amundadéttir, M. L., Rahman, S.

A., Rajaratnam, S. M. W., RUger, M., Brainard, G. C.,
Czeisler, C. A., Andersen, M., Gooley, J. J., & Lockley, S.
W. (2022). The spectral sensitivity of human circadian
phase resetting and melatonin suppression to light
changes dynamically with light duration. Proceedings
of the National Academy of Sciences of the United
States of America, 119(51), €2205301119. https://doi.

AT E AR A IR A EE ? 0rg/10.1073/pnas. 2205301119

Doghramii K. (2007). Melatonin and Its Receptors: Solar Magnetic Field and Solar Wind
A New Class of Sleep-Promoting Agents. Journal of

Clinical Sleep Medicine, 3(5 Suppl), S17-S23. https://

www.ncbi.nlm.nih.gov/pmc/articles/PMC1978320/

Arendt, J., & Aulinas, A. (2022, October 30). Physiology
of the Pineal Gland and Melatonin. Endotext. https://
www.ncbi.nlm.nih.gov/books/NBK550972/

Hazanchuk, V. (2019, May 7). Should You Use Night
Mode to Reduce Blue Light? American Academy of
Ophthalmology. https://www.aao.org/eye-health/tips-
prevention/should-you-use-night-mode-to-reduce-
blue-light

Johns Hopkins Medicine. (n.d.). Melatonin for Sleep:
Does It Work?2 https://www.hopkinsmedicine.org/
health/wellness-and-prevention/melatonin-for-sleep-
does-it-work

Nierenberg, A. (2022, January 11). Melatonin Isn't a
Sleeping Pill. Here's How to Use It. New York Times.
https://www.nytimes.com/2022/01/11/well/mind/
melatonin-sleep-insomnia.html




Magnetic Reconnection

Electron Transition and Aurora Colors

........................................................



PN TR RPN )

EFRERGAHE

References 2Z&i :

[11 Turgeon, A., & Morse, E. (2024, February 3). Sun.
National Geographic Education. https://education.
nationalgeographic.org/resource/sun/

NASA Science. (2024). Heliophysics Big Idea 3.1.
https://science.nasa.gov/learn/heat/big-ideas/big-
idea-3-1/

Petersen, L. (2020, September 27). What Causes the
Aurora. https://www.lwpetersen.com/science-and-
nature/what-causes-the-aurora/

Fox, K. (2018, April 30). The Dynamic Solar Magnetic
Field with Introduction. NASA's Scientific Visualization
Studio. https://svs.gsfc.nasa.gov/4623/

NASA. (2007, October 22). The Sun-Earth connection.
The European Space Agency. hitps://www.esa.int/
ESA_Multimedia/lmages/2007/10/The_Sun-Earth_
connection

Frey, H. U., Han, D., Kataoka, R., Lessard, M. R., Milan,
S. E., Nishimura, Y., Strangeway, R. J., & Zou, Y. (2019).
Dayside Aurora. Space Science Reviews, 215. https://
doi.org/10.1007/s11214-019-0617-7

Day, C. (2001). Spacecraft Probes the Site of Magnetic
Reconnection in Earth’s Magnetotail. Physics Today,
54(10), 16-17. https://doi.org/10.1063/1.1420541

Burch, J. L., & Drake, J. F. (2009). Reconnecting
Magnetic Fields. American Scientist, 97(5), 392. https://
www.americanscientist.org/article/reconnecting-
magnetic-fields

[?] Benesch, T. (2013, January 25). Earth’s
Magnetosphere. NASA. https://www.nasa.gov/image-
article/earths-magnetosphere-4/

[10] Bussio, A. (2020, May 15). Variations of particle motion
in the Van Allen Belts. Journal of Research in Progress,
3. https://pressbooks.howardcc.edu/jrip3/chapter/
variations-of-particle-motion-in-the-van-allen-belts/

[11] Hutchinson, I. H. (2022). Introduction to Plasma
Physics. http://silas.psfc.mit.edu/introplasma/

[12] Evans, J., & Hatfield, M. (2018, November 14). Science
on the Cusp: Sounding Rockets Head North. NASA.
https://www.nasa.gov/solar-system/science-on-the-
cusp-sounding-rockets-head-north/#hds-sidebar-
nav-1

[13] NASA's Goddard Space Flight Center. (2018,
September 24). Grand Challenge-Cusp Graphics.
NASA Scientific Visualization Studio. https://svs.gsfc.
nasa.gov/13076/

[14] The UCAR Center for Science Education. (n.d.).
Auroras: The Northern and Southern Lights. https://
scied.ucar.edu/learning-zone/sun-space-weather/
aurora

[15] Canadian Space Agency. (2022, September 27). The
colours of the northern lights. https://www.asc-csa.
gc.ca/eng/astronomy/northern-lights/colours-of-
northern-lights.asp

[16] National Oceanic and Atmospheric Administration.
(2013, April 17). Aurora. https://sos.noaa.gov/catalog/
datasets/aurora/

[17] Schmidt, T. (2024, May 14). What causes the different
colours of the aurora? An expert explains the electric
rainbow. UNSW Newsroom. https://www.unsw.edu.au/
newsroom/news/2024/05/what-causes-the-different-
colours-of-the-aurora-an-expert-explains-the-
electric-rainbow

21





