AN )

Thanks to its unique structure,
the Morpho butterfly has very
beautiful blue wings.

Many other living things also
have structural colors.

For example, the beetle's shell
has a shiny blue color, which is
a structural color.
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The color ofithelbutternfly

This\was|becauselthere wereino,
Qigme\pt.s in‘the bgcgrfly’rs wings
that produced the color: i '
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When{lighthits'this detailed
structure¥certain colors are
strongly reflected.

When we look at thgtrui ‘cture @ﬁ
a butte@ siwing underianielectron
microscope, we can see that itis! )

very de't%'iled

The celor EB not created by
plgments butiby, the structure
of the wmg Y 4
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Many other living things also
have structural colors, not just
butterflies.
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Among butterflles the Morpho
o "butterfly 1S famous for its beautiful
| wmg color Its wings are very. brlght
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V. ..............
Thanks ‘{E‘{!}]B uniquejstructure,

LR theIMorpho butterflylcameitolhave
AVeny, beautlful blue wings:
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The secret toits color [f@g mﬂthls
tile=like structtﬂ'e This structure)
reflects,onlyibluellightiandihardly,
reflectsfotherico lors:

By




This involves making reflective
displays that use natural light.
These dlsplays reflect external light
to create VIVId colors on the screen.

T

So, where can structural colors
Aty . - -

be used? By using th:elp: :ril:n: :c:l:p:l:es

of structural color,'we can create

.
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Displays that use structural colors
are very useful becausejthey/can

make brightjlightiwhilelsaving
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That is,notjall: The‘principles of _+The numbers printed on'thelback
;s;t_-guetural coloriare also used of~b‘a"‘nknotes can appear red, gold,

ogies torpreve‘ﬁ}c fake o, gre%n depending on the viewing
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ilhis,color-shifting ink was inspired
byithelwings of the Morpho

buttenfly?
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-.Th|s‘|s‘because1cglor,,sh|f‘t|ng |nk|s* ; .
~used'to? p_re_ventlpeoplefmmmaklng 'S = ‘
fake money Color-shlftlng ink is ﬁ':'t

aﬁsecurlty)technology that makes
the color look different dependmg
on the wewmg angle
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dififerentiwaysiWhen
changelwhenjwe
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ot he Nk tretlectslortithe

thelmaterialslinside?

iiheselreflectionsimixétogetherdand
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ihelink§hasispeciallmaterialsithat:

look§atithemifro

makekthelcolors

sulifacefand

light{in
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_For banknotes,with this technology,
"'?::"'f"'brlnglng s ’artphone or magnet

L ge thejarrangement
j !-k* - } ( ”ca”usil_gg the color
T £ &ef: e, coloiy
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gMagnetidresponsivelcolonashifting
technologyafalsolusesithisiwayito
detectjfake]money?
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Holograms can also be used to
prevent fake money.

Hologram stickers have 3D images
inside tﬁ‘é?\_? = e
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S\Whenjwelchange thefanglejwelsee
W themifromithelimagefappearsito
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Hologramsjcanjbelmadejinitwolway S S
analoglandidigital;lbutitheylboth / \

workithelsame'inoimakefalhologram?
wejlusejtwollasersbeams®
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