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Welcome to the Spring edition of The Bolt Magazine.
In this edition we feature a variety of articles on a wide range of topics.

Some of our regular writers are discussing sport: Fraser talks about the Australian
Cricket team and ‘Sandpaper-gate’, Zach follows up last edition’s article about
Manchester United by talking about their new winning streak while Charlie reviews
the Big Bash League. And in e-sports, Cameron reviews Super Smash Bros.

Two other regular writers are thinking about important days in the calendar. With St
Patrick’s Day on the horizon, Levi takes a look at national holidays, while Owais
explores the History of Valentine’s day.

In two feature articles about science, Yusuf talks about the Periodic Table, while
guest writer Adam explains Gene Editing.

All this and Mr Reavley is in the hot seat for A Day In The Life.

From all of ‘The Bolt’ team, I hope you enjoy this edition.

Aashir Khan, Editor

A Day In The Life Of: Mr Reavley
Mr Reavley is another newcomer to Bolton School this year, having joined the
Physics Department. Maybe it’s not surprising that Albert Einstein would be one of
his fantasy dinner guests and he’s got questions about dark energy. What’s his
issue with blood though? The BOLT went to find out.

Why did you decide to become a teacher?
I’ve always loved physics and I’ve always had empathy for kids and I did
a physics degree and still found out that I still enjoyed physics, unlike
other people that decided that they didn’t like physics after finishing
their degree.

Why did you choose to work at Bolton School?
I really do best when I’m teaching kids who love physics and it’s really a
high attaining school; and I also like that it’s a boys’ school that is not
completely segregated from the girls.
Coke or Pepsi?
Coke
Facebook or Twitter?
Neither
Tea or Coffee?
Neither
Milk, Dark or White Chocolate?
Milk

What is your favourite book and why?
It’s a tie between His Dark Materials and the trilogy
of Troy. I like His Dark Materials because it mixes
physics with fantasy really well and Troy because it
helps me escape to other worlds.

What is your favourite film and why?
The Matrix, but I don’t know why it’s
my favourite.
What is your favourite food and why?
A good gourmet burger.

Where is your favourite place in school and why?
The dining hall, because it’s good to relax and chat to other people
outside my department.
If you could have any superpower, what would it be and why?
Telekinesis. It would make teaching easier.
If you could go back in time and meet anyone, who would you meet and
why?
Leonardo Da Vinci
If you could be any animal, what would you be and why?
A blue whale, because they are the biggest things in the ocean and
nothing is going to mess with you.
If you could visit any place in the universes, where would you go and
why?
The moon, because it’s cool.
Describe yourself in three words.
Loyal, honest and clever.
Favourite sport and why?
Rugby, because it’s a hooligan’s sport played by
gentlemen.
Favourite subject besides Physics?
My favourite science subject is chemistry and my favourite non-science
subject is theology, because I’m interested in ancient gods.

Favourite animal?
Penguin
If you could go back to school what year would
you go to and why?
I would go back to Year 12 and do 4 different Alevels.
What are you afraid of?
Blood. It freaks me out.
What should everyone try once in their lifetime?
The Mongol Rally.
You can invite three people to dinner, living or dead. Who do you invite?
Leonardo Da Vinci, Albert Einstein and my grandad because I’ve never
met him.
Do you collect anything?
Not really, I have some Warhammer and Magic The Gathering cards. I
collect coloured paper to use in origami.

If you could know the absolute and total truth to one question, what
question would you ask?
What is dark energy?
If you were going to do a doctorate thesis on a topic, what would it be
on?
Something relating to cosmology. Maybe something about quasars and
supernovas in the universe.

Many thanks to Mr Reaveley for taking the time and answering
these questions.

National Holidays
With St Patrick’s Day on the 17th March, Levi Higham 8d takes a look at how
other countries celebrate national holidays.
National Holidays? What effect do they have on their country and their
people? Even though people think they are celebrating a good cause, other
ethnic groups may think differently.
Nearly every country has a national holiday. Here are some examples:
17th March: St Patrick’s Day
Ireland’s national holiday celebrates the life of St Patrick,
the Patron Saint of Ireland. It celebrates the arrival of
Catholicism in Ireland. Celebrations include parades and
festivals. Also, people wear green to symbolise the
shamrock, which St Patrick used to explain the Holy Trinity
to the pagan Irish people.
21st July: Ascension to the Throne of King Leopold I
Belgium’s national holiday celebrates King Leopold I becoming the first King of
Belgium after independence from the Netherlands. It also commemorates all
the lives that were lost during the Belgian revolution. Celebrations begin with
a Catholic mass in the Cathedral of Brussels attended by the Royal Family.
Later in the day, there is a parade around the Royal Palace and the Parc de
Bruxelles.
17th May: Syttende Mai
Norway’s national holiday celebrates the signing
of the constitution in 1874. Friends often gather
in parades, where they join in the party
atmosphere with whistles and rattles. Norwegian
people are very respectful and they are known to
calm down their celebrations when they approach nursing homes and
memorials. Many people wear traditional costumes and fancy dress.
26th January: Australia Day
Australia’s national holiday celebrates the 1788 arrival of Captain Cook in Port
Jackson, New South Wales, and the raising of the British flag at Sydney Cove
by Governor Arthur Phillip. In present-day Australia, celebrations reflect the
diverse society and landscape. Outdoor concerts, community barbecues,

sports competitions, festivals and fireworks are some of the many events held
in communities across Australia.
1st October: Anniversary of the Founding of the People’s Republic of China
China’s national holiday celebrates the creation of the People’s Republic of
China and driving the Republic of China to the Island of Taiwan. The holiday is
celebrated in mainland China, Hong Kong and Macau. There is often a big
parade in Tiananmen Square.
4th July: Independence Day
America’s national holiday celebrates independence from
the UK and the adoption of the Declaration of
Independence in 1776. Independence Day is commonly
associated with fireworks, parades, barbecues, carnivals,
fairs and more. Many people celebrate by wearing and
decorating with the colours red, white and blue to
represent the American flag.

British National Day?
There is a proposed official national day for the United Kingdom and a
celebration of Britishness. Currently the UK has no single official national day,
although the Queen’s Official Birthday is used for this purpose.
So, are national holidays a good idea? First of all, there is the element of
patriotism. National holidays can encourage people to be proud of their
country and ancestors. They can restore hope and faith in a nation where it
may feel like these feelings have been lost.
Although they are a time of celebration for many countries, some ethnic
groups may feel that the day represents a negative event that happened many
years ago. For example, Australia Day is known to the native Aboriginal people
as ‘Invasion Day’, ‘Day of Mourning’ or ‘Survival Day’. This is because it
celebrates the Europeans taking control of Australia. There later went on to
be 91 massacres of Aboriginal people, the first being in 1788 and the last
being in 1928. Another example of this is the Anniversary of the Founding of
the People’s Republic of China. Although the PRC may
think that this is independence, the Republic of China
thinks differently. During the Chinese civil war, supporters
of the Republic of China were forced to flee to the Island
of Taiwan. The Taiwanese people dislike this holiday
because it reminds them of their loss to the communist
regime.

The History of Valentine’s Day
This half term’s edition of The BOLT is published a few hours after St
Valentine’s Day, the annual celebration of love. Where did the traditions come
from? Owais Khalid 10b explains.
With the day of love swiftly passing, people begin to think how long Valentine’s
Day has been happening for. It has become tradition to celebrate it annually,
but with each passing year, many people believe that Valentine’s Day came
from recent centuries, while some other people believe that it came from
ancient civilisations. Although festivals of Aphrodite (the Greek goddess of love)
were celebrated throughout Ancient Greece, there was no love involved within
the festival. In fact, Valentine’s Day was believed to have originated in the 3rd
century in Rome!
As you can observe from its name, Valentine’s Day was dedicated to one
person, not to the lovers from around the world – it was dedicated to a man
called Valentine (obviously), who is shrouded in mystery. Valentine was often
referred to as a saint due to his martyrdom during the rule of Emperor Claudius
II, who cruelly imprisoned Christians in his prisons. It was believed that
Valentine freed all of the mistreated Christians from their torture whilst, at the
same time, falling in love with his jailor’s daughter - who visited him during his
sentence. After being discovered for releasing all of the prisoners, Claudius
ordered a bounty for Valentine’s head. Before Valentine was captured, it was
said that he sent a letter to his lover, signing it off ‘From Your Valentine’ – a
signing off we still use to this day.

However, when one story arises, there will often be different versions of it.
Another version of said story was that Claudius forbade young men from
marrying women as they would fight better as soldiers without worrying about
a family. Valentine (a priest this time) refused to obey by Claudius’ rules, and
continued to marry lovers together. When Claudius discovered that his rules
were not being followed, he hastily ordered Valentine’s martyrdom. Hoping
that Valentine would be forgotten quickly, Claudius refused to allow people to
talk of him again, as if he had never existed. People, obviously, didn’t go by rules
and Valentine turned into a hero for lovers all over Rome.
Today, Saint Valentine is known as a symbol for all lovers everywhere. And even
though he personally may not be remembered, we still celebrate his just
causes, whether it be freeing people of unfair punishment or assisting those in
love around him. His martyrdom has led to one of the biggest celebrations
around the world, and has led to many poems (like ‘Valentine’ by Carol Ann
Duffy) and many stories and books.
The most iconic of love figures though is probably Cupid, with his angelic cherub
looks, flying over lovers and firing his arrows. Cupid, came from Rome, being
the son of War and Love. Although Love can be beautiful, it can also be as cruel
and painful as War.
But Valentine’s Day is the day of lovers around the world and it has been for
many centuries – though the cynic in us would say that it’s just another
commercialised gimmick for the retailers who want to cash in for a tidy profit
by duping the public.

Sandpaper-gate. What next?
What next indeed? Fraser Sackfield 7d explores the scandal which rocked the
wearers of the baggy green to their core.

On the 24th of March in Cape Town, South Africa, Australian cricketer
Cameron Bancroft was caught by the umpires attempting to tamper with the
ball. This rocked the cricketing world and embarrassed Australian people, fans
of cricket or not.
In cricket, a fast bowler needs to take wickets for his team. That’s his job. If he
uses sandpaper to tamper with the ball, it will make the ball swing, helping
him take more wickets and carry on being selected. He and the team will
benefit.
Other cases of tampering with the ball include one in 2001. Arguably the best
cricketer of all time, Sachin Tendulkar, was accused of ball tampering, but he
denied this claim. Also in 2010, Shahid Afridi bit the seam of the ball and was
banned for two games. Back in the 90s, Michael Atherton rubbed dirt on the
ball and was fined £4000 in today's money. None of these sanctions come
close to the severity of the bans of Bancroft, Warner and Smith.
Bancroft was pictured by the
television cameras rubbing the
sandpaper on the ball. He swiftly
put the sandpaper down his pants,
but the umpires had already seen.
After Bancroft was spoken to by
the umpires, the ICC (International
Cricket Council) gave Bancroft
three demerits. Smith admitted
that it was the "leadership
group’s" idea and he was subsequently suspended for one test. Warner also
was banned for a game as well. Ashamed and embarrassed, the trio were sent
home and followed by security at Cape Town airport.
The press conference at home showed Smith and Warner breaking down into
tears as they learnt of their additional punishment by Cricket Australia:


Bancroft, for committing the crime,
misleading umpires and even denying his
knowledge of the incident, was given a
nine month ban.

Smith, who was captain at the time,
for knowing of the plan and not stopping
the tampering incident was banned for
twelve months.

Warner, who was vice-captain at the
time, for being the mastermind behind the plan was also given twelve
months on the sidelines.
Australia coach Darren Lehman subsequently quit his job, yet he still denies
having any involvement.
Cameron Bancroft recently did an interview where he claimed that David
Warner was the "Mastermind" behind the plan. His reasoning was for doing it
that he "wanted to fit in" and he "knew nothing better". Smith meanwhile
honestly claimed he was "absolutely gutted". He has done no further
interviews clarifying his thoughts.
So is Warner an easy scapegoat? Bancroft claims it
was all his idea and he told Bancroft how to do it,
but we have no idea about who else is in the
"Leadership Group" that orchestrated the plan.
Darren Lehman may have been part of that group,
but he said he did not to know the plan. Other
potential wrongdoers included the batting bowling
and fielding coaches at the time.
So, were the bans too severe? Personally, I feel Bancroft was let off lightly and
he should have probably got a year like the others. Warner was apparently the
mastermind, so maybe he should have got eighteen months, but we don't
know until he or Darren Lehman speak further. Smith arguably should have
been given nine months because he knew, but didn't orchestrate or commit
the crime, but…. he was the captain. There were maybe other players that
knew about the plan that have may got away without punishment. Did other
fast bowlers know? If they did, we will never know.
Now Cricket Australia and newly appointed captain Tim Paine have a difficult
scenario on their hands. The bans run out soon and banned players may be
selected for Australia, but the trust between the fans and the three men may
have been destroyed.

For the world of cricket these incidents are common. Surely you would think
the example made of these three should deter others, but clearly not. Even
later that year Sri Lanka were found ball tampering in a T20 international
against the West Indies. If these incidents continue then cricket could be
branded as a game for cheats forever and no one wants that. The Australian
case has set down a marker and hopefully it will be the last of this incident for
years to come.
And if the banned players are selected again, it will be interesting to see the
reception Smith and Warner receive from the English in this year's Ashes!

The Big Bash League
A happier note for Aussie cricket has been the exhilarating Big Bash League.
Charlie Parrott 7f reports.
This winter a new Big Bash Cricket™ league has commenced. This event, which
is held in Australia, includes six teams all battling it out to become the
ultimate Big Bash cricketers and has included star players with reputations as
high as the likes of Joe Root, Jason Roy, Ben Stokes, Jos Buttler, Shane Watson
and Nic Maddison.

Most successful?
In the league’s brief history, the most
successful team has been Perth Scorchers,
who have three separate campaign wins
since the 2011-2012 commencing season.

Biggest Six?
The biggest six hit was by Chris Lynn, who
hit a monstrous shot that easily cleared the roof of the stadium against Hobart
Hurricane’s bowler Shaun Tait. In his
first ball of the match he was smashed
121m back past him.

Fastest Bowler?
The quickest ball ever recorded was by
Usman Shinwari at a mind boggling
151km/hr in his first season of the BBL,
after he signed for Melbourne
Renegades. (That’s 95 miles an hour.)
And what’s the Big Bash Boom? Will it be good?
This year’s edition of the Big Bash Cricket involves a new video game called Big
Bash Boom, which is a cartoon game that consists of all six teams. It also
includes different modes, including a quick play game, a campaign and nets
for extra practice. The game has been created by Big Ant Studios, the same
people who created Ashes Cricket. They also produced the iOS game of Big
Bash Cricket that will now be available on consoles.

Manchester United back on the winning streak
In our last edition we were lamenting Manchester United’s form. What a
difference a couple of months makes. Zach Taylor 7g picks up the story.
After Mourinho’s sacking on the 18th
December, Manchester United have
won all of their games under Ole
Gunnar Solskjaer. He has made big
difference to United’s style of play.
When Mourinho was the United boss,
once they got one goal they sat back
and defended, which ended up in
United conceding goals.
When United beat Tottenham 1-0, it
was only United’s third clean sheet of the season. In Solskjaer’s first six EPL
games, United have scored 17 goals, which is an incredible difference. He has
United playing attacking football so when they score one they want to score
another and so on.
Manchester United fans stopped coming to games because the way Mourinho
had them playing was really negative. I presume that most Manchester United
fans want Solskjaer to remain in the United job because the way he has them
playing is exciting to watch. Instead of bringing on Scott McTominay and
Marouane Fellaini as subs, which has been slowing the play down a lot,
Solskjaer has been playing the best possible team that is available every game.
Additionally he has been playing teams with great pace and some teams have
included the likes of Angel Gomes, Tahith Chong and James Garner, all
youngsters from the Under 23’s. He is trying to give all the youngsters a tryout
in the first team and seeing what they can do. It is a really good idea because,
in my opinion, Angel Gomes and Tahith Chong could become superstars for
United. Chong has explosive pace and skill and Gomes will be able to run the
midfield like Paul Pogba. He also
has lots of skill, like Chong.
The reason Paul Pogba was not
playing towards the end of
Mourinho’s reign was because they
had an argument in training. It has
been clearly shown that United
need him in the side.

Super Smash Bros Ultimate Review
Cameron Weatherley 8d looks at the
newest version of this enduring series.
Super Smash Brothers Ultimate is the fifth
instalment of the Super Smash Brothers
series. It was the main Nintendo first party
game of 2018, released on 7th December,
2018.
This specific game is meant to celebrate the franchise’s 20th
anniversary. Every character that has ever been in the game has
been added, as well as new characters in this chaotic 2D fighter.

CHARACTERS
Super Smash Bros Ultimate boasts 72 crossover
characters from many video game franchises such
as Link, Sonic and Simon Belmont.

NEW CHARACTERS
Since every characters in the franchise has returned, there haven’t been many new
characters added to the roster, but the developers added echo fighters who have
the same move set as other characters, but sometimes are slightly different. These
include Incinaroar, King K Rool, Isabelle and Inklings.
ECHO FIGHTER
You know an echo fighter is an echo fighter because
it has an ε. The echo fighters in the game include
Chrom, one of the main protagonists in Fire Emblem
Awakening; Richter Belmont from Castlvania, and
an ancestor of Simon Belmont; Lucina, one of the
main protagonists from Fire Emblem Awakening; and Chrom’s daughter Daisy,
princess of Sarasaland and the damsel in distress in Super Mario Land. Ken is Ryu’s
rival from Streetfighter and, just like Ryu, he has two final smashes.
CLASSIC MODE/BOSSES
Classic mode is a mode in the game in which you battle some opponents, then a
bonus stage and then a boss. The bosses include Master Hand/Crazy Hand, from

Smash Bros, Ganon from the Legend of Zelda
Series, Giga Bowser from the Super Mario
series, Rathalos from Monster Hunter, Marx
from Kirby, Galleom from Super Smash Bros
Brawl and Paulutena from Kid Icarus.
Paulutena is the only main fighter who is also
an actual boss. Each classic mode battle
focuses around those characters, for example Marth’s classic mode is about dragon
slaying so you fight lots of dragons and Rathalos is a boss. After completing a classic
mode for the first time, you get a character spirit and then another spirit.
SPIRITS MODE
Spirits mode is a mode where spirits to help you in battle. There are two types of
spirits: primary spirits and support spirits. In
total there are over 1200 spirits in the game.
There is a rating system for spirits.
 Novice is 1*
 Advanced is 2*
 Ace is 3*
 Legend is 4*
Each spirit has an effect, for example Ho-Oh,
a legend support spirit, gives you an extra
jump. Spirit battles can be very exciting and fun, but some of them just feel really
annoying. Each spirit battle relates to the spirit, for example in the Lon’qu spirit
battle the map is Arena Ferox. You fight him in Fire Emblem Awakening; he is
equipped with a killing edge, a weapon he is associated with, and the fighter he
controls is Chrom. Primary spirits can be levelled up to the max level of 99.
WORLD OF LIGHT
World of Light is the main campaign for Super
Smash Bros Ultimate, which revolves around a
light angel called Galleem who attacks the
fighters. The only one who escapes is Kirby.
There are 625 spirits to fight on the World of
Light map, including boss fights, character
unlocks and normal spirit battles. World of Light starts off well, but doesn’t add up,
for example Kirby, the only person who survived, has maps in which you have to
battle him. The ending for the story is really weird and just puzzles me. World of
Light is a good idea, but executed quite poorly.
CONCLUSION
I love Super Smash Brothers Ultimate and I highly recommend this game to any
switch owner. The online works well, the challenges are interesting and you can suit
battles to your style. I rate Smash Bros. 4/5, just because of how certain parts of
spirits mode are a bit underwhelming and it’s a good chunk of the game.

2019: International Year of the Periodic Table of
Chemical Elements
Science editor Yusuf Adia 12f celebrates the past and contemplates the future of
science’s most instantly recognisable image.

The iconic periodic table, universal in nature, from finding itself on shower
curtains and coffee mugs to residing in CERN laboratories, now finds itself
permanently emblazoned in human history as a result of its 150th birthday.
The periodic table has claimed 2019 as its own. This was not the PR stunt of
some STEM company however. Indeed it was the United Nations General
Assembly and the UN Educational, Scientific and Cultural Organisation that
proclaimed this.

It has been 150 years since the publication of Dimitri Mendeleev’s periodic
table of elements and its implications have been long standing in the scientific
community. However, with the synthetic production of new elements, these
foundations that originally seemed so solid are now beginning to shake.
The History
Since antiquity, 11 elements were known. Naturally, as it was antiquity, they
all served a purpose that suited the time. There was Carbon for burning, Iron
for swords, Copper for bronze and Gold and Silver for coins. Over time, more
and more elements were discovered and so, as humankind has naturally done,
there was an attempt to categorise and explain these different elements.

The endeavour began 203 years ago when French nobleman Antoine Lavoisier
produced his list of 33 chemical elements – the first of its kind. Due to his
contributions, ranging from discovering the role of Oxygen in combustion to
predicting the existence of the element Silicon and even constructing the
metric system, he is dubbed the “father of modern chemistry”. Lavoisier
played a pivotal role in shifting the dynamic of chemistry from a qualitative
science – mixing chemicals in a flask, swirling them around and seeing what
happens – to a quantitative one, as shown through his attempt to list the
elements. In fact it was his list of elements that led chemists to spend the next
century attempting to find a more precise classification scheme for the
elements which they knew and studied.
40 years later, in 1829, Johann Wolfgang Döbereiner reported certain trends
that different elements exhibited; allowing them to be grouped together in
some form. For example, Lithium, Sodium and Potassium all reacted in similar
ways when they came into contact with water. Such was his revelation that
we still study this specific example at GCSE to explain trends in the periodic
table 163 years later. Another revelation of his was that if one were to arrange
these triplets – or “triads” as they were called – in order of ascending atomic
mass: the second member of each triad had an atomic weight approximately
equal to the average of the first and the third. When continuing his work, he
had found five different triads:
1) Lithium, Sodium, Potassium (now Group 1 elements)
2) Calcium, Strontium, Barium (now Group 2 elements)
3) Chlorine, Bromine, Iodine (now Group 17 elements)
4) Sulphur, Selenium, Tellurium (now Group Group 16 elements)
5) Iron, Cobalt, Nickel (now Period 4 transition metal elements)
This became known as his Law of Triads, a useful tool with which German
chemist Leopold Gmelin found another five triads. By 1843, ten triads were
found, providing scientists a feasible way to categorise each element.
However, before we encounter the table that changed everything, five more
attempts were made.
The attempts to create the Periodic Table
The first came in 1862 by a French geologist who noticed the “periodicity” of
elements. He found that elements with seemingly similar chemical properties,
such as reactivity with water or heat of combustion, occurred in different
elements at regular intervals. However, the geologist decided that it would be
a good idea to use geological terminology as opposed to chemical terminology
to explain his chart – which he did not show in his research paper. As a result,
his work – rather unfortunately – went largely unnoticed.
The second came in 1864 from a German chemist, detailing 28 elements. He

decided that instead of ordering the elements by their atomic weight, as was
the norm up until then, he prioritised their reactivity over their weight if there
happened to be any inconsistencies in his table.
Concurrently, an English chemist published his own much larger arrangement
of 57 elements. Working independently to the German chemist who published
in the same year, he decided to adhere to tradition and to order the elements
by their masses.
Between the years 1863 and 1866 our fourth attempt of mastering the
Periodic Table was brought forth by another English chemist, John Newlands.
Due to his likening of periodicity of different elements to octaves in music –
his “Law of Octaves” – he was ridiculed by the scientific community, so much
so that the Chemical Society refused to publish his work. Despite this, he still
drafted his own table and even went on to predict the existence of missing
elements, a feat Dimitri Mendeleev is highly regarded for. The injustice
Newlands had received was so great, that only after Mendeleev published his
table did the Chemical Society acknowledge the significance of Newlands’
discoveries.
The fifth and final attempt was given by a Danish born academic chemist
based in America, who proposed a spiral based periodic table. The work may
have been wonderful but due to its labyrinthine nature and it being too hard
to use regularly, it gained neither recognition nor acceptance.
Since Antoine Lavoisier began to categorise the elements 203 years ago, the
search for a comprehensive assortment of elements that was both
theoretically sound and practically reinforced raged between the European
scientific powers of the day, eventually culminating with the work of a Russian
scientist, trying to make some quick money by selling his textbook.
Mendeleev’s Intervention
Mendeleev is said to have obsessed over his table, not sleeping for days and
eventually having an epiphany in his dreams. He is quoted as saying:
“I saw in a dream a table where all elements fell into place as
required. Awakening, I immediately wrote it down on a piece of
paper, only in one place did a correction later seem necessary.”
In the same year as Mendeleev, there was another attempt to classify the
elements that seemed a lot like Mendeleev’s. However, the true brilliance of
Mendeleev was a special feature of his periodic table, which wasn’t actually
the presence of something groundbreaking. Instead it was the very noticeable
absence of elements in his table that made his table a cut above the rest.

In places where the periodicity of elements seemed to flow incorrectly,
Mendeleev simply drew a dash, proposing the existence of elements that had
not yet been found. Further to this, Mendeleev, using his knowledge of
periodicity (which shows trends in chemical properties of elements) managed
to correctly predict the chemical properties of elements that were at that time
undiscovered, the most notable of which was Eka-Aluminium, now discovered
and called Gallium. The term Eka, Sanskrit for “one”, meant that this new
element would be found one position down from Aluminium. He then used
his knowledge of periodicity and of the proposed atomic mass to predict EkaAluminium’s properties:
Property
Atomic Mass
Density (g/cm3)
Melting Point (◦C)
Formula when reacted
with Oxygen

Eka-Aluminium (predicted
by Dimitri Mendeleev)
68
6.0
low
Ea2O3

Gallium
69.723
5.91
29.76
Ga2O3

Not long later French scientist Paul Emile Lecoq de Boisbaudran managed to
isolate the metal Eka-Aluminium, which he called Gallium, and he published
his results. He claimed that Gallium had a density of 4.7g/cm3, quite different
from Mendeleev’s prediction. Such was Dimitri Mendeleev’s confidence in his
own predictions that despite not having a sample to test himself, he wrote to
Boisbaudran who had the element readily available, and asked him to reweigh his sample. On re-weighing, they found that Mendeleev was indeed
correct.
Dimitri Mendeleev undoubtedly changed the course of science and chemistry
through his periodic table but he never received the Nobel Prize for Chemistry
for his efforts. To make up for that injustice, he was deservedly “given” an
element. There have been over 800 Nobel Prize winners but only 15 scientists
have an element named after them. Element 101, Mendelevium, will forever
remind us of the brilliant mind that led to the production of quite possibly the
most iconic scientific image of our world.
The foundations shake, the cracks widen, the table falls
The previous part of the article was obligatory history and back-story, given
that this article is celebrating an anniversary. However, when looking to the
future, that’s when the science gets really interesting.
Humanity has effectively completed Mendeleev’s task. The classic periodic
table has been entirely filled with elements. In late 2015 IUPAC – the
International Union of Pure and Applied Chemistry -officially confirmed the

elements with atomic masses of 113 (Nihonium), 115 (Moscovium), 117
(Tennessine) and 118 (Oganesson).
Despite Mendeleev being wholly confident in his periodic system, the system
is starting to falter as chemists push the laws of nature to its limits through
the synthesis of new elements. Some already in fact test the laws that govern
the Periodic Table. These new elements have chemical properties that do not
fall in line with the trend exhibited by others in its group. Scientist Eric Scerri,
in his article “Cracks in the Periodic Table” published in Scientific American,
writes that these new elements “might undermine the very rationale behind
the table’s existence: the recurring patterns that give the periodic table its
name”. In other words, the fact that these new elements do not obey the
trends outlined by the table’s periodicity may have far-reaching consequences
concerning the table’s future as a “stalwart symbol” of chemistry.
The path to find new elements has been an arduous one. Scientists could
usually focus their efforts on observing the products of nuclear activity to see
if any new element could be found. It was a simple and secure way to find a
new element. Before this, only 92 naturally occurring elements were found,
up to and including Uranium. By looking at radioactive waste from nuclear
reactors and explosions, another 8 were found, bringing the total up to 100,
the element Fermium.
Following this however, the use of nuclear power was expensive, unsafe and
too unpredictable and so the scientists changed their plan of attack. Their plan
was to find an atom of an element that already had many protons and add
another proton to it (making a new element). Through the use of cyclotrons
and particle accelerators, they managed to carry out this process and found
element 101, aptly called Mendelevium.
However, this too has become increasingly difficult. Nuclear physicist Yuri
Oganessian, the inspiration for element 118’s name Oganesson, wrote in his
article Voyage to Superheavy Island, how the creation of these nuclei of the
new elements are incredibly short lived, lasting milliseconds before they split
apart to more stable elements.
As with everything that gets pushed to its limits, nature always seems to put
up ever harsher resistance. Let us take the element lithium for example, a
nucleus of Lithium contains 3 protons and 3 neutrons. From an early age we
learn that opposites attract and like charges repel, so why do protons, which
are equally positively charged, stick together in the nucleus of an atom? The
nucleus of Lithium is stable due to the Strong Nuclear Force, the strongest of
the four fundamental forces that govern all of matter. However, as the
number of protons in the nucleus of atoms increases, this Strong Nuclear
Force is actually overtaken and begins to lose out to another force – the
Coulomb Force (essentially a fancy name for “opposites attract, like charges

repel”). For me I find this especially fascinating: when humans have pushed
science to its limits, scientific ‘guarantees’ such as the Strong Nuclear Force
being the strongest fundamental force start to contort and twist to make sure
nature stays king. In this case, it is the Strong Nuclear Force losing out to the
Coulomb force. It is for this very reason that super heavy nuclei split almost
instantly following their production in an effort to become more stable.
Despite not knowing when or where elements 119 and 120 will come from, I
am already excited about the discovery of element 121 as we will move into a
new and completely unexplored plane of chemistry.
The chemical properties of any element are governed by the way its electrons
behave, especially the outermost region, the outer orbitals that the electrons
inhabit. The shape of these orbitals - regions around the nucleus where an
electron is likely to be found – are different and varied, ranging from a simple
sphere (the s-orbital) to a more dumbbell pattern (the p-orbital). With the
discovery of element 121, we will encounter a new orbital shape – we already
have the s, p, d, and f orbitals but we will find the never-before seen g orbital.

The struggle to complete the periodic table has been long and extensive. It
began 203 years ago with the initial attempt by Lavoisier. There was a major
advancement with Mendeleev and his periodic table 150 years ago. Now that
chemists have completed Mendeleev’s challenge, it’s time to change the
course of chemical history without his watchful gaze, exploring new areas that
even he didn’t hope to dream about.

Genome Editing
In our second science feature article, guest writer Adam Vahed 12f explores the
practicalities, the potential and the ethics of genome editing.

What is Genome Editing?
Genome editing is a method that allows scientists to change the DNA of pretty
much any organism, be they animals, plants or even bacteria. Editing DNA can
lead to changes in physical traits which affect appearance, which has given
rise to the idea of ‘designer babies’. By also finding the sequence of genes
involved in disease, we can scan individuals in order to make an early
diagnosis and offer treatment, or even change the variant giving rise to the
disease into one which functions normally.
There are two different categories of gene therapies: germline therapy and
somatic therapy. Germline therapies change DNA in reproductive cells, such
as the sperm and eggs. This causes the changes in DNA to be passed down
from generation to generation. Alternatively, somatic therapies target nonreproductive cells hence, only affecting the person receiving the therapy.
How is it done?
Scientists have known for many years how to edit genomes, however the
methods were slow, inaccurate, inefficient and very expensive. But six years
ago, scientists reported that the CRISPR system, used by bacteria as an
immune system to kill invading viruses, could be repurposed into a simple
reliable technique for editing in living cells.
With CRISPR (meaning Clustered Regularly Interspaced Short Palindromic
Repeats), researchers create a short RNA template that matches a target DNA
sequence in the genome. These strands of RNA can bind to DNA as they have
matching sequences. This RNA portion of the CRISPR is called a guide RNA,
which as its name suggests guides an enzyme to the targeted DNA sequence.
The enzyme (most commonly Cas9, though other enzymes can be used) cuts
the genome at this location to make the edit. In this way CRISPR can be used
to make deletions in the genome or insert new DNA sequences.
Future Possibilities
Though currently not known to be safe or effective, scientists are exploring if
genome editing can prevent human diseases from occurring, particularly
single-gene disorders. These diseases include cystic fibrosis, which affects
approximately 100,000 people and sickle cell disease, which affects millions of

people worldwide. Much promising research is also being done on more
complex diseases such as HIV, cancer and heart diseases.
As mentioned earlier the concept of ‘designer babies’ is also being talked
about, where parents can potentially choose the physical characteristics of
their children. Although such technology isn’t available, laboratories in the
future might be able to make it possible, essentially creating genetically
modified humans.
It is also thought that genome editing could be used to increase the suitability
of animal organ transplants into humans. Producing a steady constant source
of organs in this way would give hope to millions of people around the world,
who are in need of an organ transplant.
Issues with Genome Editing
Firstly, a very important issue within research is that the benefits must be
greater than the risks involved, especially when these risks may damage a
living being or the environment. The main risk with gene editing is that the
CRISPR-9 technique could cause off target mutations which can have very
severe implications. This is because genomes can have many identical
sequences to that of the targeted DNA sequence. Causing mutations in these
sequences could cause transformations or cell death. In addition to this,
application of the CRISPR-Cas9 into cell types or tissues that are hard to infect
have not been shown to be as efficient or safe. As a result of this, many
scientists have called for a moratorium on germline editing.
There is also concern that genome editing, even for therapeutic reasons, will
eventually lead to people using it for enhancement purposes. It could be used
to enhance performance of athletes, diminish addiction or prevent violent
behaviour. It could also be used to create genetically modified soldiers in the
future, due to the lack of regulations placed worldwide, especially as different
countries have different ethical views upon the matter.
Furthermore, there will also be social issues if some populations or individuals
may have genetically enhanced advantage over others, for example in
intellectual ability. There is also the possibility that genome editing will only
be accessible to the wealthy. Without a doubt this would also increase the
disparities in access to healthcare.
Much controversy also surrounds the concept of ‘gene drive’, where it is
possible to use genome editing to completely wipe out an entire species. This
involves passing on negative traits down generations in the hopes it will
eventually prevent the species from reproducing. The big risk is the possibility
that these genes can be transferred across species, passing the negative trait
to related organisms.

Finally, there are concerns with obtaining informed consent for germline
therapy because the patients affected by the edits are the embryo and future
generations.
The counterargument holds, whereby parents already make many decisions
that affect their future children. For example, let’s say a baby is born with a
genetic defect such as Autism, Cystic Fibrosis or Down syndrome. Would it be
the ethical duty of a doctor to recommend genome therapy as the technology
becomes available? If so, and the parents decline, would the baby be able to
sue its parents in the future for not fixing the flaw whilst the technology
existed? Just in this one case, we are presented with many legal and ethical
issues, which would require a global body that doesn’t exist to regulate.
Current Projects
 Malaria-resistant mosquitos – Researchers have used CRISPR-Cas9
gene editing to delete a gene which enables malaria to survive in the
mosquito’s gut. They are, however, less likely to survive in the wild and
pass on their genes.
 A limitless supply of transplant organs – Scientists are using CRISPR to
eradicate the pig-based diseases embedded in their DNA known as
PERVs (porcine endogenous retroviruses). Recently they have been
able to breed pigs which are 100% PERV-inactivated. The next stage is
making xenotransplantation possible.
 More efficient crops – It may be possible to use CRISPR to improve the
efficiency of how crops use water. This is by causing the plant to
partially close its stomata, reducing water loss. This editing has so far
been done in tobacco crops, but as the gene altered is common to
every plant, there is possibility for it to be applied.
 Treating genetic disorders – Shutting off genes which cause these
disorders to occur is becoming very successful in mice. For example
they were able to disable the defective gene which causes ALS in mice,
although it was not permanent in increased their life span by 25%.
There are many more research projects being conducted, which can be
revealed with a quick google search!
As research continues, gene editing is definitely going to become a big part of
our lives in the future. Methods of performing gene editing are only going to
become more efficient, safer and cheaper, with much investment from
businesses, health organisations and governments. Hopefully a global body
will be created to regulate the use of genome editing, as surely this could
become a double edged sword, with the technology saving millions of lives,
but also opening up individuals to greater discrimination and creating greater
disparities between populations.

