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Editorial

Hi ScienceSIGers,

I hope you all had a good winter and I’m more

than delighted to say this issue has been an

editor’s dream. It more or less wrote itself for

me and my thanks are due to the contributors

who did all the hard work!
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My special thanks go to Alan who emailed me

his article several times without success, then

sent it to my iPad from which I then emailed it

to myself on the Mac AND also sent hard

copy by signed-for mail from North Carolina,

thus getting me out of bed at 08:00. But Rebecca, who is sending me regular news snippets which I recommend readers to use as a source for further information,

and Simon’s and Brian’s inputs are equally appreciated. Thank you all. Gold

stars all round.
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Copy date for the June issue is May 27 th. I’m so

looking forward to seeing what I receive from you!

Ron

ESSENTIAL INFORMATION

COPYRIGHT Copyright of each contribution to this

newsletter remains with the acknowledged owner.

Permission to reproduce content in part or as a whole must

be obtained from the acknowledged owner. Contact the

SIGSec in the first instance.

DISCLAIMERS This is the newsletter of the Science

Special Interest Group (SIG) of British Mensa, for controlled

circulation within this SIG. Additional circulation is not

authorised unless sanctioned by the SIGSec. Published,

printed and distributed by British Mensa Ltd., St John’s

House, St John’s Square, Wolverhampton WV2 4AH.

Mensa as a whole has no opinions. Views expressed in this

newsletter are not necessarily those of the editor, the

SIGSec, the officers or the directors of Mensa. The editor

reserves the right to edit or exclude contributions for space,

legal or other reasons.



CONTACT DETAILS



Ron Gerard

60 Longland Drive, London, N20 8HJ

ron@gerard.as except for Alan!

Nicky Fernández

5 Poplar Farm Close, Surrey, KT19 9EH

YouthScienceSIG@gmail.com
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ANOTHER CARTOON BY NICK KIM



Copyright, as always, is Nick Kim’s.

THE NUMBER 53

Sadly, the sixteenth prime is not the most exciting of numbers!

The sum of the first 53 primes is 5830, which is divisible by 53, a property

shared by few other numbers.

53 written in hexadecimal is 35, that is, the same characters used in

the decimal representation, but reversed. Four multiples of 53 share this property: 371 = 17316, 5141 = 141516, 99481 = 1849916, and 8520280 = 82025816,

and these are the only numbers that do.
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QUIZ ANSWERS – Laws, Principles and Units

Whose law or principle is:

1

When one body exerts a force on a second body, the second body simultaneously exerts a force

equal in magnitude and opposite in direction on the first body. Newton

2

The upward buoyant force that is exerted on a body immersed in a fluid, whether fully or partially

submerged, is equal to the weight of the fluid that the body displaces.

3



Archimedes



For an inviscid flow of a non-conducting fluid, an increase in the speed of the fluid occurs simultane-



ously with a decrease in pressure or a decrease in the fluid's potential energy.



Bernouilli



4

Planets move in an ellipse, with the star at a focus

Kepler

5

The absolute pressure exerted by a given mass of an ideal gas is inversely proportional to

the volume it occupies if the temperature and amount of gas remain unchanged within a closed system.



Boyle

6



The current through a conductor between two points is directly proportional to the voltage across the



two points.

Ohm

7

The more precisely the position of some particle is determined, the less precisely its momentum can

be known, and vice versa.

8

9



Heisenberg



No two identical fermions can occupy the same quantum state Pauli

The partial vapour pressure of each component of an ideal mixture of liquids is equal to the vapour



pressure of the pure component multiplied by its mole fraction in the mixture.

Raoult

and 10 The rate of diffusion of a gas is inversely proportional to the square root of its molecular

weight?



Graham



and who are these SI units named after:11



Electric current



12



Temperature



13



Heat



15

17

19



Ampere

Kelvin [not deg. Celsius or, heaven forfend, Fahrenheit],



Joule

Power Watt

Magnetic flux Weber

Inductance

Henry



Newton



14



Weight



16



Magnetic field strength



18



Radioactivity



20



Frequency?



Tesla

Becquerel

Hertz



Well, I did tell you it was easy, but it was aimed at U3A rather than Mensa.

U3A, to inform the younger amongst you, is an organization for the selfeducation of us wrinklies [sorry, I meant “those no longer in full-time

employment]. Education is a term used rather loosely. The groups of which I’m

a member are Science and Technology, Scrabble, Rummikub, Music

Appreciation, London Walks and Digital Photography. My partner, Tina, does

Hebrew, Belly Dancing, Contract Bridge and Art. U3A awards no

qualifications, has no entrance requirements, is amazingly inexpensive and

now has 1,000 groups around the UK.

Mens sana in corpore sane.
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IODINE

Iodine is a chemical element with symbol I and atomic number 53. The name is

from Greek ioeidēs, meaning violet or purple, due to the colour of iodine vapour,

see page 27.

Iodine was discovered by French chemist Bernard Courtois in 1811. He was born to

a manufacturer of saltpeter (a vital part of gunpowder). At the time of the Napoleonic

Wars, France was at war and saltpeter was in great demand. Saltpeter produced

from French nitre beds required sodium carbonate, which could be isolated

from seaweed collected on the coasts of Normandy and Brittany. To isolate the sodium carbonate, seaweed was burned and the ash washed with water. The remaining waste was destroyed by adding sulfuric acid. Courtois once added excessive

sulfuric acid and a cloud of purple vapour rose. He noted that the vapour crystallized

on cold surfaces, making dark crystals. Courtois suspected that this was a new element but lacked funding to pursue it further.

Courtois gave samples to his friends, Charles Bernard Desormes (1777–1862)

and Nicolas Clément (1779–1841), to continue research. He also gave some of the

substance

to chemist Joseph

Louis

Gay-Lussac (1778–1850),

and

to physicist André-Marie Ampère (1775–1836). On 29 November 1813, Desormes

and Clément made Courtois' discovery public. They described the substance to a

meeting of theImperial Institute of France. On 6 December, Gay-Lussac announced

that the new substance was either an element or a compound of oxygen. It was

Gay-Lussac who suggested the name "iode”. Ampère had given some of his sample

to English chemist Humphry Davy (1778–1829). Davy did some experiments on the

substance and noted its similarity to chlorine. Davy sent a letter dated 10 December

to the Royal Society of London stating that he had identified a new element. Arguments erupted between Davy and Gay-Lussac over who identified iodine

first, but both scientists acknowledged Courtois as the first to isolate the element.

Iodine and its compounds are primarily used in nutrition, and industrially in the production of acetic acid and certain polymers. Iodine's relatively high atomic number,

low toxicity, and ease of attachment to organic compounds have made it a part of

many X-ray contrast materials in modern medicine. Iodine has only one stable isotope. Iodine radioisotopes, such as 131I, are also used in medical applications.

Iodine is found on Earth mainly as the highly water-soluble iodide ion I−, which concentrates it in oceans and brine pools. Like the other halogens, free iodine occurs

mainly as a diatomic molecule I2, and then only momentarily after being oxidized

from iodide by an oxidant like free oxygen. In the universe and on Earth, iodine's

high atomic number makes it a relatively rare element. Its presence in ocean water

has given it a role in biology. It is the heaviest essential element used widely by life

in biological functions (only tungsten, employed in enzymes by a few species of bacteria, is heavier). Iodine's rarity in many soils, due to initial low abundance as a

crust-element, and also leaching of soluble iodide by rainwater, has led to many deficiency problems in land animals and inland human populations. Iodine deficiency affects about two billion people and is the leading preventable cause

of intellectual disabilities.[4]
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Iodine is required by higher animals for synthesizing thyroid hormones, which contain the element. Because of this function, radioisotopes of iodine are concentrated

in the thyroid gland along with nonradioactive iodine. If inhaled, the radioisotope iodine-131, which has a high fission product yield, concentrates in the thyroid,

and can be remedied with non-radioactive potassium iodide treatment.

Iodine is rare in the Solar System and Earth's crust (47–60th in abundance); however, iodide salts are often very soluble in water. Iodine occurs in slightly greater concentrations in seawater than in rocks, 0.05 vs. 0.04 ppm. Minerals containing

iodine include caliche, found in Chile. The brown algae Laminaria and Fucus found

in temperate zones of the Northern Hemisphere contain 0.028–1.0 dry weight percent of iodine. Aside from tungsten, iodine is the heaviest element to be essential in

living organisms. About 19,000 tonnes are produced annually from natural sources.

Organoiodine compounds are produced by marine life forms, the most notable being iodomethane (commonly called methyl iodide). About 214 kilotonnes/year of iodomethane is produced by the marine environment, by microbial activity in rice paddies and by the burning of biological material. The volatile iodomethane is broken up

in the atmosphere as part of a global iodine cycle.

Elemental iodine is used as a disinfectant in various forms. It is useful in analytical

chemistry because of its reactions with alkenes, starch and oxidizing and reducing

agents. The highly colored species involved in these reactions make it easy to detect the endpoints in many analytical determinations. Iodine is a common general

stain used in thin-layer chromatography. Iodine forms an intense blue complex with

the glucose polymers starch and glycogen. Several analytical methods rely on this

property. As an element with high electron density and atomic number, absorbs Xrays well. Therefore, it may be used as a radiocontrast agent by filtering out imaging

X-rays weaker than 33.3 keV, where iodine's innermost electrons begin absorbing Xrays strongly due to the photoelectric effect. Organic compounds of a certain type

(typically iodine-substituted benzene derivatives) are thus used in medicine as Xray radiocontrast agents for intravenous injection. This is often in conjunction with

advanced X-ray techniques such as angiography and CT scanning. At present, all

water-soluble radiocontrast agents rely on iodine. It is on the World Health Organization's List of Essential Medicines, a list of the most important medication needed in a

basic health system. It is used for the purification of hafnium, zirconium and titanium.

Thousands of kilos of silver iodide are used annually for cloud seeding and this also

was used in photographic film.



M53

M53 is a globular cluster in the Coma Berenices constellation. It was discovered

by Johann Elert Bode in 1775. M53 is one of the more outlying globular clusters, being about 60,000 light-years away from the Galactic Center, and almost the same

distance (about 58,000 light-years) from the Solar system.



There is a picture on the page 27.
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eLISA

If ever in my lifetime there has been excitement about a scientific discovery it must

be about gravity waves. Simon Brook, SIGSec of SpaceSIG, wrote an editorial in

December last year ending “eLISA will be a triangular laser interferometer, with approximately 5 million km separation between three spacecraft. Set up at L1 and able

to measure perturbations in the fabric of spacetime, which are predicted to be

caused by gravitational waves, it will operate to an accuracy in the order of picometres over millions of km. It does this by flying shielded gold‐platinum masses and

maintaining their relative position very exactly indeed. Truly a prodigious feat, and I

hope that the experiment goes according to plan. If gravitational waves prove to be

elusive yet again, a rethinking of Einsteinian theory may be required ‐ so failure in

this sense will be just as profound as success. I look forward eagerly to the results of

the experiment.”

I disagreed and sent him an email, “If we can guarantee that the experiment would

have managed to detect perturbations of a few picometres; if we carry out the experiment for sufficient generations of time; if this, that and the other, then all we have

shown is that such perturbations may not, even probably don’t, exist. But to prove

non-existence is altogether more difficult. In this case, I’d think it can’t be done.

I can’t paint a Mona Lisa, compose a Beethoven’s ninth or write a War and Peace.

That doesn’t mean it’s impossible to do such things - indeed we know all these are

possible. Similarly, if 21st century mankind can’t find these gravity waves, it doesn’t

mean it’s impossible to find them.”

We concluded our correspondence on the subject with his “The part of the Editorial

you quoted has been paraphrased somewhat, which alters the intent; the actual

sentence is: 'If gravitational waves prove to be elusive yet again, a rethinking of Einsteinian theory may be required - so failure in this sense will be just as profound as

success'.

The point being that if, as a result of not detecting gravitational waves (and the scientists do genuinely believe that if they exist, eLISA will detect them), then the subsequent possible rethinking of Einsteinian theory may indeed yet yield new physics,

or a different way of viewing the universe, which will be just as profound - perhaps

more so - than success in finding gravitational waves, with its concomitant confirmation of Einstein's predictions.

I agree with you that in a practical sense non-existence of GWs can't really be

proved, unless Einstein can be reimagined so as to account for the failure of this

particular prediction.”

Since then, of course, we have had the result that gravity waves have been found. I

would be very pleased to have someone explain their significance to me!
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REBECCA RIDOLFO’S ALTERNATIVE LIVING and NEWS DIGESTS

[It will be about three months from when you receive this until you receive Wissenschaft 54.

If you want to fill this time usefully, you can follow up some or all of these! Opinions expressed are Rebecca’s. My comments are italicized and bracketed – Ron]



ArchiPods

Self-contained garden offices, with the standard version seating 1 person &amp;

the FatPod seating 3 people. They manage to look simultaneously organic &amp;

science-fiction from the outside, while the inside looks like any well-designed

modern office (in a choice of styles), but with rounded walls. It would take a

very long time for the novelty of going to work in a steampunk diving-bell to

wear off. Especially one at such a bargain price compared to renting office

space every year or buying a permanent building – the single pod is £15,000

and the FatPod costs £19,000.

! http://www.archipod.com

EcoCapsules

Miniature, self-sufficient, beautiful &amp; portable homes that go on sale at the end

of this year [2015]. They generate their own water &amp; electricity from their surroundings and the clever spatial layout can house 2 adults (though for full-time

living, you might want one each). “EcoCapsule merges an energy-efficient

shape, compact volume and off-grid capabilities with the luxuries of a warm

bed, running water and a hot meal. EcoCapsule fits into a standard shipping

container and can be shipped, airlifted, towed or even pulled by a pack animal.” ! http://www.ecocapsule.sk/

Choices

Given the current price of housing and changing demographics in the UK,

there is far more. These designs could hold the key to different modes of independent-yet-communal living that would solve various problems, like the

greater demand for than supply of single-person housing or how to inhabit

flood-prone land without too much disruption (put your Pod on a pontoon or

your Capsule in a boat). Obviously one needs somewhere to put the modules

with legal permission and access to essential services like waste disposal, but

here are some ideas as a starting point.

An ArchiPod at the bottom of the garden could make a great annex for a noisy

teenager or granny, without the hassle of building an extension. They get a

measure of independence, but can still use all of the facilities &amp; be nearby for

family activities. And if you move, you just take the Pod with you.
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Modular housing would give people more flexibility, like a form of glamping

[glamorous camping]. You could take your Pod/Capsule with you when you

move or rent one temporarily. They could make great starter homes for young

people, unburdened by loads of possessions, who want to prioritise moving to

find work easily.

If you had a central building with large grounds, you could create communities

based around work or hobbies. People could enjoy economies of scale for

having a communal laundry, dining room, hot-tub, workshop or extra storage

space, while still maintaining independence. Each individual has the choice of

spending time alone in their Pod or going to the main building for community

activities, giving the best of both worlds. An artists’ colony could share the cost

of a gallery/shop, a kiln, a blowtorch for metal-working … A writers’ colony

could share the cost of an agent, a bookshop, printing … Inventors could

share a workshop &amp; tools and tips on building prototypes … There are so

many possibilities!

[See the pictures on the back cover. I just had to tell her about the Earthship

Brighton, an enterprise of which my partner’s son is a director.

http://www.lowcarbon.co.uk/earthship-brighton - Ron]



Innovations

⋅ Beyond Science, 22/12: Top 15 Major Scientific Breakthroughs of 2015 –

new species, AI, space exploration, medicine, food, batteries … They’re all

impressive &amp; exciting and some of them are going to be world-changers!

Where are the ‘Buy Now’ buttons? I want perfect-vision lenses, a battery wall

and bacon seaweed asap! : https://youtu.be/UZKtl2g5AvI

⋅ Economist, 3/12: Discover the solar frontiers, from Haiti to Alabama, where

clean energy is sparking a revolution in how the planet is powered. There are

some amazing technological breakthroughs going on – solar villages, world’s

first solar-powered steel plant, new lithium-ion batteries, new solar coating that

can be applied to glass or double old panels’ output.

Great video of good news: : https://youtu.be/4-m9OR9vcaM

⋅ An Island made from plastic bottles by EcoArchitect Richart Sowa. This

man is an absolute genius! This is the home of the future and I really really

want one. To be mobile, nearly self-sufficient and clean up the environment

simultaneously is wonderful. : https://youtu.be/GnLhWpy_nqI
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⋅ SCMP, 11/12: “Fridge designed for India’s rural poor is really cool.”

⋅ CBS Sunday: Cave-digging artist finds inspiration underground. Utterly

beautiful – genius!

: https://youtu.be/oxcftjJ39BU

⋅ Beyond Science, 22/12: 6 Mysterious Historical Discoveries of 2015 –

There is so much we don’t know about the past. :

https://youtu.be/iYQ4aeRq9qk

HiTechyTechy

⋅ VisualCapitalist, 29/12: Infographic: A Timeline of Failed Tech Predictions.

Hilarious and kinda disturbing – what if I’m just as wrong as these 10 senators,

CEOs &amp; professors? OMG!

" http://www.visualcapitalist.com/a-timeline-of-failed-tech-predictions/

⋅ SCMP, 21/12: China’s share of the global market for driver integrated circuits (ICs), the high-precision chips used for liquid crystal display (LCD) panels, is poised to rise from almost zero a few years ago to 12% by 2018 as LCD

production ramps up on the mainland.

⋅ SCMP, 23/12: China invents way to use a bra to charge a smartphone.

Traditional capacitors such as those in a radio could store only a tiny amount

of energy. With the advances in science in recent years, scientists were able

to increase their energy storage significantly with the hope to rival or even replace batteries with the so called supercapacitors. The new supercapacitor

material developed by the Chinese team was soft, expandable and could

stand a pull to three times its original length. [It] could even be transparent. I

wonder if they could use one’s body movements to charge it up? Supercapacitor pants that juice your phone while you walk!

“I bet it will increase the risk of breast cancer, with a supercapacitor over (the)

chest,” said a woman in Beijing who declined to be named. Only fools believe

officials who tell us things are safe these days; gotta be duly diligent &amp; check.

Health &amp; Food

⋅ RT, 6/12: Russia could become the world's largest exporter of ecologically

clean and high-quality organic food, said President Vladimir Putin on Thursday. He also called on the country to become completely self-sufficient in food

production by 2020. Which is what any govt worth its salt should be doing. All

that blah blah about war, but without food security, it’s all over the minute the

larder is bare.
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