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Disaster Cycles & Innovation

May 2020. The end of the beginning, perhaps, of the transition to the New World triggered
by Covid-19. A lot of uncertainty. A lot of trouble and strife. A lot of (dire) attempts to
predict what might happen next. In times of chaos and crisis, trying to predict anything is
something of a fool’s errand. When we’re all surrounded by this much volatility, its difficult
to know which domino might fall over next. And when one does, what other ones will it
take with it? History doesn’t repeat. But, per the cliché, it does often rhyme. Or at least it
does if we’re looking at things from a first principle level.
This is what we think is happening when we look at the Reference 1, ‘Disaster Cycle’.
Here it is in its recently re-surfaced form in the wake of the pandemic:

The ‘first principles’ underpinning this model, I believe come from the Kübler-Ross Grief
Cycle (Reference 2). The Disaster Cycle feels like it is the collective, emergent outcome of
lots of individual grief cycles.

Come to think of it, for kind of opposite, but nevertheless equivalent reasons it also bears
a lot of similarities to the Gartner Hype Cycle. There’s another collective, emergent
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outcome of individuals – prospective innovators in this case – who get things wrong before
they eventually (hopefully, assuming they don’t run out of resources) get things right.
Time may or may not bubble up the truth of these hypotheses. In the meantime,
Reference 1 has quite a lot of history-rhyming patterns to inform discussions about how
the post-pandemic months and years might pan out:
Phase 1, the pre-disaster phase, is characterized by fear and uncertainty. The specific
reactions a community experiences depend on the type of disaster. Disasters with no
warning can cause feelings of vulnerability and lack of security; fears of future,
unpredicted tragedies; and a sense of loss of control or the loss of the ability to protect
yourself and your family. On the other hand, disasters with warning can cause guilt or selfblame for failure to heed the warnings. The pre-disaster phase may be as short as hours,
or even minutes, such as during a terrorist attack, or it may be as long as several months,
such as during a hurricane season.
Phase 2, the impact phase, is characterized by a range of intense emotional reactions. As
with the pre-disaster phase, the specific reactions also depend on the type of disaster that
is occurring. Slow, low-threat disasters have psychological effects that are different from
those of rapid, dangerous disasters. As a result, these reactions can range from shock to
overt panic. Initial confusion and disbelief typically are followed by a focus on selfpreservation and family protection. Hoarding of essentials is one of the most visible signs
of this phase. The impact phase is usually the shortest of the six phases of disaster.
Phase 3, the heroic phase, is characterized by a high level of activity with a low level of
productivity. During this phase, there is a sense of altruism, and many community
members exhibit adrenaline-induced rescue behaviour. As a result, risk assessment may
be impaired. The heroic phase often passes quickly into phase 4.
Phase 4, the honeymoon phase, is characterized by a dramatic shift in emotion. During
the honeymoon phase, disaster assistance is readily available. Community bonding
occurs. Optimism exists that everything will return to normal quickly. As a result, numerous
opportunities are available for providers and organizations to establish and build rapport
with affected people and groups, and for them to build relationships with stakeholders. The
honeymoon phase typically lasts only a few weeks.
Phase 5, the disillusionment phase, is a stark contrast to the honeymoon phase. During
the disillusionment phase, communities and individuals realize the limits of disaster
assistance. As optimism turns to discouragement and stress continues to take a toll,
negative reactions, such as physical exhaustion, emotional stress, and/or substance use,
may begin to surface. The increasing gap between need and assistance leads to feelings
of abandonment. Especially as the larger community returns to business as usual, there
may be an increased demand for services, as individuals and communities become ready
to accept support. The disillusionment phase can last months and even years. It is often
extended by one or more trigger events, usually including the anniversary of the disaster.
Phase 6, the reconstruction phase, is characterized by an overall feeling of recovery.
Individuals and communities begin to assume responsibility for rebuilding their lives, and
people adjust to a new “normal” while continuing to grieve losses. The reconstruction
phase often begins around the anniversary of the disaster and may continue for some time
beyond that. Following catastrophic events, the reconstruction phase may last for years.
We’ll leave readers to speculate on where our Covid-19-triggered world is in the Cycle at
the time you’re able to read this analysis.
©2020, DLMann, all rights reserved

Just about every commentator, meanwhile has already begun to recognize that these
times offer some of the best ever times to innovate. Chaos is the bonfire that burns many
existing bridges, and forces people to get creative and rethink how the world works.
However, as with all things, it’s not quite that simple. I’ve seen several commentators
speaking highly of some of the ‘innovation’ they’ve already started to see. Dave Snowden
and his deluded view that innovation is all about ‘exaptation’ makes for a good – albeit
dangerously naïve – example. Exaptation is what happens during the third ‘Heroic’ phase
of the Cycle. It is hospital staff making PPE equipment out of bin-bags. It is allowing
homeless people to sleep in temporarily redundant school buses. It is the Government
asking non-ventilator manufacturers to start building ventilators. It is working from home,
logged in to a zoom call for 8 hours at a time listening to colleagues prattle on about the
usual nothing.
Crucially, none of this is innovation.
Rather it is expedience. It is shallow, desperate creativity borne of urgency.
We know this because it is very obvious that none of these solutions will survive much
past the fourth, Honeymoon phase.
As soon as the (UK) Government wakes up and gets its PPE inventory in order, medical
personnel will stop wearing bin-bags. When the lockdown ends, kids will go back to school
and the buses will no longer be made available to homeless people. None of the
embarrassed non-ventilator manufacturers will deliver a single useful ventilator. People
will go back to the office. Or learn how to schedule more effective, shorter, zoom calls.
Sad but true.
The actual innovation doesn’t start until the Phase Five, ‘Disillusionment period properly
kicks in. This is in part because, after the heat of the moment, people are finally able to
take a breath and actually start thinking about the problems that need to be fixed. But
mainly it is because it is only during the disillusionment phase that the contradictions start
to become clear. And as anyone familiar with TRIZ/SI knows, the vast majority of all actual
innovations come when contradictions get solved.
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Phase 1

Phase 5
Phase 2

EXPEDIENT
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Frustration is the mother of innovation. Fear and anger are the opposite. It is only after this
pair of emotions have died down that the innovators are given the space to do their thing.
This is the period in which we will start to see a desire for medical masks that don’t scar
the wearer’s face after they’ve been wearing them for a 12-hour shift. The period when
ventilators that discharge virus into the hospital ward because their filtration systems aren’t
up to the job get properly re-designed and properly certified. The period when managers
think about eliminating chunks of the meaningless busy-work that goes on in most
meetings, and lands in most peoples’ inbox each day.
Phases 5 and 6 are the times the innovators of the world need to be ready for. Firstly, with
their Contradiction Matrices ready to hand, and then later, in the ‘Consolidation Innovation’
period getting their intangibles stories right. By my reckoning, we’ve got until the end of the
year to ‘sharpen the (contradiction) saw’. The precise timing after that still depends an
awful lot on the November election in the US and how disastrously the Brexit story
concludes at the end of the year…
…maybe that gives us just enough time to build the Political Contradiction Matrix?
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One Jump Good, Two Jumps Great

I’m not a big customer for lip balms, and probably even less for ‘lip butter’, but that said I
must admit to being ever so slightly impressed when I saw the packaging for the Burt’s
Bees product recently. Here is one of those situations where, should you choose to get
your lip balm from a tin rather than from a stick, you quickly finding yourself needing three
hands. One to hold the tin, one to remove the lid and then another one to get a fingerful of
‘butter’ out of the container and smear it on your lips. Thankfully, unlike other tinned
equivalents, the designers at Burt’s Bees have understood that not every one of their
customers is in possession of three hands. They have also understood that they don’t
want to lose the elegant simplicity of their packaging by adding some kind of sticky-out or
expensive feature that facilitates getting the lid off. Compactness is a virtue. Which in turn
means there is an ease-of-use versus compactness conflict that needs to be solved. Here
is what that problem looks like when mapped on to the Contradiction Matrix:

Figure 1: The Ease-Of-Use Versus Compactness Conflict

And, in case you didn’t spot the subtle Principle 4, Asymmetry feature in the first image,
here it is in action. Simply press the tin at the asymmetric cutaway feature, and hey presto,
the tin magically opens:
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Figure 2: One-Handed Tin Opening

I imagine the designer was quite pleased with themselves when they first thought of the
idea. I think I would have been the same. It’s what I always think of as a ‘drown the puppy’
moment: You have just come up with an attractive idea, one that other people will tell you
is a good one, so you begin to get protective about it. You tell yourself about all its good
features and any negative stuff gets pushed to one side.
There was certainly nothing wrong with stopping here in this case. I have seen situations
where one Burt’s Bees purchaser has been proudly demonstrating it to their friends. Come
and look at this. When that happens, you know, as a designer, that you have done
something good.
But, was it good enough? If you are busy petting the puppy rather than trying to drown it,
the answer is probably yes. If, on the other hand, you put your puppy-drowning TRIZ-hat
on and start looking for potential deficiencies, you quickly come to see that the design isn’t
perfect by any means.
The user has been provided with easy-opening, but has the two-handed use problem
been solved? Not really. The Figure 2 picture shows the lid at the end of its motion. To
open the can further now requires the other hand to prise the crack opening further so that
a finger on the third hand can retrieve some of the product. Why doesn’t the lid open
further?
Probably two reasons. The first is that the shape of the asymmetric feature isn’t as
pronounced as it perhaps should have been. The second – related to this problem – is the
likelihood that, as the lid opens more, the forces involved will cause the join to slip,
possibly then causing both lid and container to be dropped.
From a TRIZ perspective, what we’ve now done is found what sounds like a good ‘next’
contradiction. Or a pair of contradictions. Ones that we can map onto the Matrix like this:
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Which in turn ought to suggest a number of potential, simple modifications to the design.
Like, for example:
- Rather than using a flat faceted asymmetry, make it curved.
- Add grooves or protrusions locally on either the rim of the lid or the protrusion on
the container to increase the friction between lid and container, to reduce the
likelihood of slippage (in theory, this sounds like it might add an extra manufacture
operation, which is not desirable as it increases cost, so merely re-profile the
tooling)
- Switch from circular tin to oval shape (would also give potential for branding
advantage relative to every other circular tin on the market)
The point being that solving a contradiction is always a good thing to do. Solving the next
one offers the potential to turn ‘that’s neat’ into ‘wow, that’s really good’. Drown the onecontradiction puppy. You know it makes sense.
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Not So Funny – Venn Diagrongs

I’m a big fan of cartoonist, Tom Gauld, the man of the moment when it comes to making
geeks laugh (hint: his regular income comes from magazines like New Scientist). Given
some of the pretentious reading recommendations we’re seeing floating around Covidlockdown social media at the moment, I was particularly taken by this recent Gauld effort.
Especially the zone on the Venn diagram showing the intersection between ‘books I
recommend to people’ and ‘books I feel I should have read’.

Which, of course, then made me think about other Venn diagram related, a-picturespeaks-a-thousand-words kind of humour…
First up, a whole different kind of geek-ery:

Not quite so geek-y, but if you’re not British, and want to get a better understanding of
what it means to be British, these two probably cover the spectrum…
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Or, maybe, in these post-Brexit-decision days of Fake News and every politician trying to
surreally out-do the stupidity of his (nearly always male, except Priti Patel or Nadine
Dorries) colleagues, it’s this one:

Or, for anyone that’s ever been in a long-term relationship, or eight weeks of spousallockdown, I quite like this one:

Squint hard enough, and there’s probably a parallel here:
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We leave the final word, though, to Stephen Wildish. He’s quite good at this sort of thing…

Or, my current favourite, a British colloquialism special…
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Patent of the Month – Sorption-Based Atmospheric Water Harvesting

Our patent of the month this month is US10,640,954, which was granted on 5 May to a
group consisting of half a dozen of MIT’s finest. The background description in the patent
document is pretty sparse, but fortunately, coming from academia, the team has also
published a number of much more readable papers. Here’s what they wrote about their
invention in an issue of Nature from a couple of years ago
(https://www.nature.com/articles/s41467-018-03162-7):
Enabling access to fresh potable water in desert and arid regions is a critical challenge and tightly
coupled to social and economic development. Water scarcity is difficult to address in areas that
are landlocked and have limited infrastructure, such that mature water purification technologies,
i.e., reverse osmosis and multi-stage flash, are challenging to implement. Atmospheric water
generators (AWGs) can take advantage of solar energy via photovoltaics (refrigeration-based) or
solar thermal (sorption-based) to harvest moisture from air. Typical AWGs utilise refrigeration to
cool large volumes of air well below the dew point to condense water. The amount of energy
consumed to harvest water from the air dramatically increases as the humidity or ambient
temperature decreases. Desert and arid regions, unfortunately, have day-time relative humidities
(RH; Pvap/Psat, vapour pressure over saturation pressure) as low as ~10% with a vapour content
of approximately 3 L of liquid water for every one million litres of air. For these conditions, the
dew point can be sub-zero, requiring a large amount of energy to freeze and collect water
out of air. Though the typical night-time RH can be as high as ~40%, the lower ambient
temperature (~20 °C) prevents water harvesting with refrigeration-based AWGs. As a result,
the practical implementation of refrigeration-based AWGs is infeasible.

The third last and second last sentences do a pretty good job of describing the pair of
conflicts that have traditionally prevented the deployment of atmospheric water
generators. Here’s what the pair look like mapped onto the Contradiction Matrix:
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And here’s how the inventors have solved the problem, again from the Nature paper rather
than the patent document… with the corresponding Inventive Principles inserted…
Our operational principle involves a single daily cycle [Principle 19] where adsorption occurs
during night-time at a higher humidity (20–40% RH) and solar-assisted desorption/water
production occurs during day-time at a lower humidity (10–20% RH), schematically described in
Fig. 1a. The device consists of two key components, an adsorbent layer (MOF) [Principle 35] and
an air-cooled condenser in an enclosure. The [Principle 3] back side of the MOF layer is coated
black and serves as a solar absorber. During night-time adsorption [Principle 19], the enclosure
side walls are opened and the MOF layer is saturated with vapour from the natural flow of ambient
air and passively cooled with radiation to the sky. During day-time water production, the enclosure
is closed and the solar absorber side is covered with an optically transparent thermal insulator
(OTTI aerogel) [Principles 3, 31]. The MOF layer is heated by exposure to solar irradiance,
causing water release (desorption). The desorbed water vapour diffuses from the MOF layer to the
condenser due to a concentration gradient. Accumulation of vapour in the enclosure leads to
saturation conditions and consequently, the condensation process occurs at ambient temperature.
The heat of condensation is dissipated to the ambient by a heat sink. The adsorbents need to be
selected based on the typically available ambient RH for water adsorption. MOF-801 was chosen
in our study because it exhibits an adsorption step located around 20% RH and is well-suited for
the specific climate tested (Tempe, AZ, USA). Furthermore, MOF-801 is hydrothermally stable and
well-characterised for water adsorption including having high stability to cycling water in and out of
the pores [Principle 31].
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Best of the Month – Creativity Inc.

I have to admit this one has sat on my shelf, unread, for several years now. I’m not sure
why. Maybe I thought it was going to be light on content. Another celebrity company head
writing his memoirs? But these are strange times and so, I reached the point where I
figured I deserved a little bit of light and breezy. What I ended up with, however, was a
book that was as good if not better than every Pixar movie I’ve ever watched and enjoyed.
Which is all of them. Ed Catmull’s memoir, first up, is beautifully structured, beautifully
scripted and refreshingly ego-free. Just as there is never a wasted scene in any Pixar film,
every word in this 319 page gem counts.
Told largely chronologically, from the early years of struggle, to being bailed out by Steve
Jobs, through the release of Pixar’s first film, Toy Story, through to IPO and then the
creation and constant re-invigoration of one of the worlds’ very few Innovation Capability
Maturity Level 4 enterprises, the story offers a string of mini Hero’s Journeys. I’ve still to
finish compiling the ICMM Journey book for the Level 3 to Level 4 transition, and in many
ways I’m glad I haven’t otherwise I might well have missed the importance of Creativity
Inc. as an exemplar of what that Journey looks like. From the horse’s mouth.
In fact, we get more than that. The fledgling company was a classic Level 0 start-up,
desperately trying to find its way in the world. By page 137, we’re listening to a bunch of
keen insights into what Level 3 is all about. Take this snippet as an example:
The Beast thrives not only within animation or movie companies, of course. No creative business
is immune, from technology to publishing to manufacturing. But all Beasts have one thing in
common. Frequently, the people in charge of the Beast are the most organised people in the
company – people wired to make things happen on track and on budget, as their bosses expect
them to do. When those people and their interests become too powerful – when there is not
sufficient push-back to protect new ideas – things go wrong. The Beast takes over.
The key to preventing this is balance. I see the give and take between different constituencies in a
business as central to its success. So when I talk about taming the Beast, what I really mean is
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that keeping its needs balanced with the needs of other, more creative factes of your company will
make you stronger.”

The ‘Beast’ here being the inevitably emerged Operational Excellence part of the
business. Alongside ‘The Beast’, Catmull talks about ‘The Ugly Baby’, the innovating part
of the business. The Ugly Baby is every new film as it enters the company’s production
process. In other words, films like Toy Story don’t appear fully formed. You don’t build a
$358M success in one iteration. The Ugly Baby needs to be nurtured. Like raising a child.
By page 150, we understand that the Pixar leadership team understand complexity, and
the fundamental incompatibilities between ‘efficiency’ and ‘creativity’:
“If I start on a film and right away know the structure – where it’s going, the plot – I don’t trust it. I
feel like the only reason we’re able to find some of these unique ideas, characters, and story twists
is through discovery. And, by definition, ‘discovering’ means you don’t know the answer when you
start”.

It saves a lot of money by freezing the script of a film early, saving potentially thousands of
hours of re-work. But at the same time the increased efficiency inherently detracts from
the effectiveness of the business, negating opportunities for improvised, in the moment,
genius and therefore a never-ending quest to make the best possible film.
I last worked as a salaried employee over 25 years ago now. Within six months of
experiencing the freedom that comes with running your own company, I declared myself
unemployable. That continues to be true today. Until reading Creativity Inc. in all of the last
twenty-five years of my privileged existence, visiting salaried employees in other
companies or reading about them in rose-tinted-spectacle-wearing books, I’ve never had
the feeling that I could work there full-time. And, whilst I know there’s no such things as
the model company, I have a feeling that Pixar, from its President’s words at least, is as
close as I’ve ever seen to what I think I could call ‘home’.
Read this book. Be inspired. Better is possible. (‘Creative enterprises must hold lightly to
goals and firmly to intentions’.) This is what ICMM Level 4 looks like. This is what a
company run by a (uniquely) Yellow Mental Gear boss looks like. This is what meaningful
work looks like.
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Wow In Music – Pulling Mussels (From The Shell)

By 1980, punk rock had already done its job of shaking up the music industry, and now the
fans wanted something that was listenable again. Pogoing and being spat upon in a
sweaty club has its charms, but not-pogoing and not being spat upon quickly began to
seem like the preferable option. The musical old-guard, however, had been suitably
shaken and stirred, and it was time for a new guard to step into the breach. The King is
dead, long live the King. Enter ‘New Wave’ and power-pop. Enter Squeeze. With two
songwriters – Glenn Tilbrook and Chris Difford – the music-press decided were the ‘new
Lennon and McCartney’. I don’t think the duo over overcame the pressure that those
words brought, but in 1980 they were giving it a very good shot. ArgyBargy was their third
album. It and their next, East Side Story, probably define their pinnacle years (although
2015s, ‘Cradle To The Grave’ gives both a run for their money). Pulling Mussels (From
The Shell) was the first track and the first single taken from ArgyBargy. Even though it only
reached number 44 in the UK charts upon its release, it has since taken on classic status.
To me it probably offers the definitive 4-minute ‘gem’ of a song. Not a note or a word
wasted. The Beatles rarely got this good. And they invented the pop gem.
That said, Squeeze, probably in no small part due to the media pressure put on the
songwriting heart of the band, never made it as big as they deserved. Despite being one
of the best live bands ever (their show in Nottingham in 1983 still ranks as one of my top
five gigs, and I’ve averaged 70+ gigs a year since my first in 1977), and having people like
Elvis Costello produce them.
According to Squeeze lyricist Chris Difford, this song was inspired by a holiday that his
parents sent him on to Margate, a seaside resort in Kent, England. Difford has said in
interviews: "We stayed in the caravan at a holiday camp. There was a club there where
bands played and the song reflects that atmosphere of the traditional working class 'get
away from it all' weekend. It was the first time I had really looked up into the sky to see
what it was like. It was a beautiful dark sky and it felt amazing to be away from London."
Difford wrote this in the style of Small Faces, which he describes as "An English band that
wrote very English lyrics."
Glenn Tilbrook, who writes the music for Squeeze, told us about writing the song: "Songs
to me are like diary excerpts, as musically when I hear them, I go right back to where I
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was at that point. Where I was at that point, I don't know whether you call it an apartment,
but it was basically just one room and a kitchen. And from my first royalty check I bought a
piano, I bought a mini Moog, I bought a 4-track recorder. And that was all I needed, I was
happy. So I'd just stay in the middle of the night and write and write and write, and that
was great for me. It was really good. I was also smoking a bit of weed at the time, so
everything was very slow. But 'Pulling Mussels' and 'Another Nail For My Heart,' which we
wrote within days of each other, were really, really slow."
“When I'm writing, I will always work, I'm so disciplined about what I do. It's one of the
things I learned very early on. If I allowed it to be some craft where I'm working for
inspiration, I think I probably would have written 30 songs by now. Instead I've written a
couple thousand. Not all of them are good, but I learned - again, early on - that some
songs would just come to you, and that would be great. Other songs you have to work
really hard at. And that can still be great. Other songs you work really hard at, and they
would be rubbish. There's all sorts of in between, you know. I know that Bob Dylan quote
that if it's not done in a couple of hours it's not worth it - well, not in my experience.
Sometimes you can labour onto something. But sometimes writing music is like creating a
piece of sculpture, you're sitting there chipping away at this block of marble. And you take
a step back from it and see how you can change it, and see if you make it more beautiful.
But the route to getting there isn't always clear.”
Pulling Mussels is definitely one of the ‘chipping away at a block of marble’ songs. Not a
note is wasted anywhere, as the song oscillates between major and minor (Principle 19,
version 1). Tilbrook’s guitar solo starting at 1’49” sets the standard in terms of not overplaying. Say what you have to say, then let everyone else come back to the fore. Squeeze
are another band that write great Middle 8’s (see del Amitri, Toad The Wet Sprocket, The
Bodeans). Pulling Mussels, strictly speaking doesn’t have one. Apart from the fact that
Tilbrook’s solo is it. If the middle 8 is supposed to tell us what the song is really about, the
guitar solo still somehow manages to do the job… all we have to do is imagine what
William Tell and Maid Marian might possibly be doing behind the chalet, and that’s pretty
much what Glenn is playing. Think Principle 19, version 2, and listen to the call and
response of each guitar note and its echo.
All of which brings us to Chris Difford’s ‘very English’ lyrics. Starting with the unexpected,
contradictory (Principle 37) coupling of Camber Sands and Waikiki…
They do it down on Camber Sands
They do it at Waikiki
Lazing about the beach all day,
At night the crickets creepy
Squinting faces at the sky
A Harold Robbins paperback
Surfers drop their boards and dry
And everybody wants a hat
But behind the chalet
My holiday's complete
And I feel like William Tell
Maid Marian on her tiptoed feet
Pulling mussels from a shell
Pulling mussels from a shell
Shrinking in the sea so cold
Topless ladies look away
A he-man in a sudden shower
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Shelters from the rain
You wish you had a motor boat
To pose around the harbor bar
And when the sun goes off to bed
You hook it up behind the car
But behind the chalet
My holiday's complete
And I feel like William Tell
Maid Marian on her tiptoed feet
Pulling mussels from a shell
Pulling mussels from a shell
Two fat ladies window shop
Something for the mantelpiece
In for bingo all the nines
A panda for sweet little niece
The coach drivers stand about
Looking at a local map
About the boy who's gone away
Down to next door's caravan
But behind the chalet
My holiday's complete
And I feel like William Tell
Maid Marian on her tiptoed feet
Pulling mussels from a shell
Pulling mussels from a shell
But behind the chalet
My holiday's complete
And I feel like William Tell
Maid Marian on her tiptoed feet
Pulling mussels from a shell
Pulling mussels from a shell
And, as for the title, probably best if you work it out for yourself.
If you need a clue, Principle 7 will probably help.
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Investments – Light-Emitting Silicon

Emitting light from silicon has been the 'Holy Grail' in the microelectronics industry for
decades. Solving this puzzle would revolutionize computing, as chips will become faster
than ever. Researchers from Eindhoven University of Technology now succeeded: they
have developed an alloy with silicon that can emit light. The results have been published
in the journal Nature. The team will now start creating a silicon laser to be integrated into
current chips.
Every year we use and produce significantly more data. But our current technology, based
on electronic chips, is reaching its ceiling. The limiting factor is heat, resulting from the
resistance that the electrons experience when traveling through the copper lines
connecting the many transistors on a chip. If we want to continue transferring more and
more data every year, we need a new technique that does not produce heat. Bring in
photonics, which uses photons (light particles) to transfer data.
In contrast to electrons, photons do not experience resistance. As they have no mass or
charge, they will scatter less within the material they travel through, and therefore no heat
is produced. The energy consumption will therefore be reduced. Moreover, by replacing
electrical communication within a chip by optical communication, the speed of on-chip and
chip-to-chip communication can be increased by a factor 1000. Data centers would benefit
most, with faster data transfer and less energy usage for their cooling system. But these
photonic chips will also bring new applications within reach. Think of laser-based radar for
self-driving cars and chemical sensors for medical diagnosis or for measuring air and food
quality.
Dropping electron emits a photon
To use light in chips, you will need a light source; an integrated laser. The main
semiconductor material that computer chips are made of is silicon. But bulk silicon is
extremely inefficient at emitting light, and so was long thought to play no role in photonics.
Thus, scientists turned to more complex semiconductors, such as gallium arsenide and
indium phosphide. These are good at emitting light but are more expensive than silicon
and are hard to integrate into existing silicon microchips.
To create a silicon compatible laser, scientists needed to produce a form of silicon that
can emit light. That's exactly what researchers from Eindhoven University of Technology
(TU/e) now succeeded in. Together with researchers from the universities of Jena, Linz
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and Munich, they combined silicon and germanium in a hexagonal structure that is able to
emit light. A breakthrough after 50 years of work.
Hexagonal structure
"The crux is in the nature of the so-called band gap of a semiconductor," says lead
researcher Erik Bakkers from TU/e. "If an electron 'drops' from the conduction band to the
valence band, a semiconductor emits a photon: light." But if the conduction band and
valence band are displaced with respect to each other, which is called an indirect band
gap, no photons can be emitted - as is the case in silicon.
Here’s what the problem looks like mapped as a contradiction:

"A 50-year old theory showed however that silicon, alloyed with germanium (Principle 24,
Intermediary), shaped in a hexagonal structure (Principle 17, Another Dimension) does
have a direct band gap, and therefore potentially could emit light," says Bakkers.
Shaping silicon in a hexagonal structure, however, is not easy. As Bakkers and his team
master the technique of growing nanowires (Principle 1, Segmentation), they were able to
create hexagonal silicon in 2015. They realized pure hexagonal silicon by first growing
nanowires made from another material, with a hexagonal crystal structure. Then they grew
a silicon-germanium shell (Principle 24) on this template. Elham Fadaly, shared first
author of the Nature paper: "We were able to do this such that the silicon atoms are built
on the hexagonal template, and by this forced the silicon atoms to grow in the hexagonal
structure."
Silicon laser
But they could not yet make them to emit light, until now. Bakkers’ team managed to
increase the quality of the hexagonal silicon-germanium shells by reducing the number of
impurities and crystal defects. When exciting the nanowire with a laser, they could
measure the efficiency of the new material. Alain Dijkstra, also shared first author of the
paper and responsible for measuring the light emission: "Our experiments showed that the
material has the right structure, and that it is free of defects. It emits light very efficiently."
Creating a laser now is a matter of time, Bakkers thinks. "By now we have realized optical
properties which are almost comparable to indium phosphide and gallium arsenide, and
the materials quality is steeply improving. If things run smoothly, we can create a siliconbased laser in 2020. This would enable a tight integration of optical functionality in the
dominant electronics platform, which would break open prospects for on-chip optical
communication and affordable chemical sensors based on spectroscopy."
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In the meantime his team is also investigating how to integrate the hexagonal silicon in
cubic silicon microelectronics, which is an important prerequisite for this work.

Read the full story:
Elham M. T. Fadaly, Alain Dijkstra, Jens Renè Suckert, Dorian Ziss, Marvin A. J. van
Tilburg, Chenyang Mao, Yizhen Ren, Victor T. van Lange, Ksenia Korzun, Sebastian
Kölling, Marcel A. Verheijen, David Busse, Claudia Rödl, Jürgen Furthmüller, Friedhelm
Bechstedt, Julian Stangl, Jonathan J. Finley, Silvana Botti, Jos E. M. Haverkort, Erik P. A.
M. Bakkers. Direct-bandgap emission from hexagonal Ge and SiGe alloys. Nature, 2020;
580 (7802): 205 DOI: 10.1038/s41586-020-2150-y
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Generational Cycles – Mad Men

Mad Men was an American period drama television series created by Matthew Weiner
and produced by Lionsgate Television. The series ran on the cable network AMC from
2007 to 2015, lasting for seven seasons and 92 episodes. Its fictional time frame runs
from March 1960 to November 1970.
The series' main character is the womanizing advertising executive Don Draper (played by
Jon Hamm), who is initially the talented creative director at Sterling Cooper, and later a
founding partner at Sterling Cooper Draper Pryce. The fictional Draper character was born
in 1926. The plot tracks the people in both their personal and professional lives. As the
series progresses, it depicts the changing moods and social mores of the United States
throughout the 1960s – cigarette smoking, drinking, sexism, feminism, adultery,
homophobia, antisemitism and racism. Themes of alienation, social mobility and
ruthlessness then set the tone of the show. MSNBC noted that the series "mostly remains
disconnected from the outside world, so the politics and cultural trends of the time are
illustrated through people and their lives, not broad, sweeping arguments". According to
Weiner, he chose the 1960s because "every time I would try and find something
interesting that I wanted to do, it happened in 1960. It will blow your mind if you look at the
year on the almanac. And it's not just the election [of JFK]. The pill came out in March
1960, that's really what I wanted it to be around. ... That's the largest change in the entire
world. Seriously, it's just astounding. Especially if you look at the movies from the 50s.
Once it was acceptable to talk about this idea that teenagers were having sex, which they
have been doing, obviously, since time immemorial, there were all these movies like Blue
Denim and Peyton Place ... [T]he central tension in every movie that does not take place
on the battlefield is about a girl getting pregnant. So, all of a sudden that entire issue [of
pregnancy] has been removed from society. That was what I was interested in in 1960."
The question, then, is why was the series so successful? Why was it screened, in effect,
47 years after the period in which the show as set?
One of our Generation Maps perhaps holds the answer. Here’s what the Mad Men story
looks like…
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Don Draper depicts a classic ‘Artist’ generation archetype. Specifically, the ‘Silent
Generation’ born between the two World-Wars. Artist generation members, however, were
highly unlikely to be attracted to Mad Men. Rather, the people who picked up on it and
took the series to their hearts were Generation X, Nomads. Precisely two generations
apart. Two generations that – per the alternating-affinity characteristics of the overall
Generation Cycle model – although quite different to the Artists, are close allies.
Mad Men didn’t just parody the 60s, but it also took a knife to the hypocritical politicallycorrect attitudes of the Boomers that came after. Something else that Nomads rarely pass
up the chance to indulge in.
Series creator, Matthew Weiner, perhaps not coincidentally, was born in 1965. The
archetypal Nomad.
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Biology – Japanese Pufferfish

The Japanese pufferfish is one of nature’s more anonymous creatures. Partly, I guess,
because standing out from the crowd, or from your surroundings, can often be a good way
of guaranteeing being spotted by predators. So far so good. When it comes finding a
mate, however, suddenly the anonymity is a bit of a problem. How does one indistinct
male pufferfish standout relative to every other indistinct male pufferfish?
What we have here is a classic contradiction. The male pufferfish wants to be seen and
not seen. He wants to be seen in order to have the opportunity to pass on his genes, and
at the same time he doesn’t want to be eaten. Here’s how we might map this problem on
to the Contradiction Matrix:

The pufferfish’s strategy? Prior to attracting a potential mate (Principle 10, Preliminary
Action), he makes an enormous piece of sand art on the seabed. Something that I think
might just be my favourite example of a Principle 24, Intermediary ever. Some of the
sculptures are over 2m in diameter.
I think that’s worth another picture:
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Short Thort
“Anyway, I keep picturing all these little kids
playing some game in this big field of rye and all.
Thousands of little kids, and nobody's around
- nobody big, I mean - except me.
And I'm standing on the edge of some crazy cliff.
What I have to do, I have to catch everybody if they start to go over the cliff
- I mean if they're running and they don't look where they're going
I have to come out from somewhere and catch them.
That's all I do all day.
I'd just be the catcher in the rye and all.
I know it's crazy, but that's the only thing I'd really like to be.”
J. D. Salinger

“Daring plays the game to its edge.”
Talismanist Giebra

News
Lockdown
Well, it looks like global lockdown isn’t going to end any time soon. Unless you live in
Slovenia or are thinking of joining an armed ‘freedom’ militia in the US. Darrell’s scheduled
trip to India next month has turned virtual, and trips to Ireland and Canada are on hold
until such times as the UK Government doesn’t require a 14-day quarantine upon return
home from international trips.
TRIZ Future 2020
While it is still not clear this year’s European TRIZ Association will take place physically
(October 14-16 in Romania), the usual trawl for papers is progressing as if it will. We’re
doing a joint paper with partner, Viktoria Zinner, in Austria. ‘Mindful TRIZ’ is the subject.
With a following wind, we’re expecting to submit in time for the 1 June full-paper deadline.
Hero’s (Start-Up) Journey
This month sees the launch of Darrell’s new book. Incubating for over twelve years and
ending up at 250 – hopefully easy to read – pages. We’ve taken the unusual step of
launching the ebook slightly before the paper version. The ebook will be available on our
online shop at the special launch prices of £8 (full-price will be £22). We’ve decided to
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print a strictly limited edition of 500 copies of the paper-version of the book. This is priced
at £25, and includes a free-copy of the ebook.

Everythink
…will be the next book to make it to the printer. Another project with a long gestation
period – we started work on this Spiral Dynamics primer text before The Hero’s (Start-Up)
Journey was a glint in the eye. At the moment, it looks like it will be hitting our online store
before the summer vacation season.

New Projects
This month’s new projects from around the Network:
Energy – Problem-Solving Project
Food – Start-Up/Resilience Workshops (Online)
Conglomerate – Design-Thinking Workshops (Online)
Consulting – ‘Prof Mann As A Service’
Consulting – Industry Disruption Study
Consulting – Psychometrics Project
FMCG – Technology Development Project
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