Noi Grotesk
Typeface Specimen

Designed by
Robin Eberwein
Felix Pfaffli

© 2022
Studio Feixen Fonts
fonts.studiofeixen.ch

O



Noi Grotesk
Version 2.0

Designed by
Robin Eberwein
Felix Pfaffli

© 2022
Studio Feixen Fonts
fonts.studiofeixen.ch



Noi Grotesk

IIIII

26 Construction

36 Features

118 Variable

126 lext
Examples




[All Glyphs] [Latin Set]

Latin

[Main Alphabet]

ABCDEFGHIUKLMNOPQRSTUVWXYZ
abcdefghijklmnopqrgstuvwxyz

[Accents]
AAAAAAAAAAARZ£ZABCCCCCCDBDBEEEEEEEEEEFGGGGG
HI=tHIIIIIIIIIIJI‘!IJJKKKLLLLLLMNNNNI\]NOOOOOOOOO@@OQ‘EPI3

7 v v A e N

7 T W N e L

7 VUV N ee N\ s

uuuuuuquuvwwwwwxggyggzzzz&ﬁ

[Numbers]

009123456789 00123456789 00123456789 0123456789
01234567800000000000000®EGEOEM

0123456789012356789

[Punctuation]
28 HNO]-——, " eovo™!
[Currency and Symbols]

CaPELF¥ TAFNL K RGTOONISOO™OROC [T#ENe

[Mathematical Symbols]
F+—=X+=ES<E<tzxz~100+—X+=E>I><+t=xz-~

AQUTL [TIZVOU% %Y.V Ve % e Ts

[Alternates]

[a — ssO1] [a — ss02] [y — ss03] [Creamy ft — s504] [Creamy Alternates — ss05]
a a y ft abdgjknwxANMVWXZ

[Small Size Numbers — ss06] [Thinner Punctuation — ss07]

234569 O] o i?d*#/\,/,”””<<>><>”/———_4\%%&$K%K%ﬁ

It —xs=2><><trant—x==£><><+x~—000 [[15 %V %o

[Headline Letters— ss09]

bdfghjklpqy

[Square Dots — ss08]
ACEEGGIIKLNORSTUWY Zacdée
ggiiiiklIndrsttawg., ... 1126 ,,“™

[Spaghetti Alternates — ss10] [Ampersand — ss11] [Double Storey g — ss12]

[0 100121 (QQI1TT00NQ0000012! 7@ & g

Noi Grotesk Overview Character Set
[All Glyphs] [Cyrillic Set]
Cuyrillic

[Uppercase Alphabet]

ABBFILI",EI,I%EE')KSI/I NMNKKIMHOMPCTYYOXYLULWLLIbbbI
IbHSEIINJRIOABRBEOVFKKHY ¥ XHhIDNBY

[Lowercase Alphabet]

abBrirgeééx3snmmnKKkNMHONPCTYYdoXHLWLLLIbbbI/bHSED
iifhtoahbevixkHyyxwhlaney

[Alternates]

[a-cy — ss01] [a-cy — ss02]  [u-cy — ss03]

a a y

[Creamy Alternates — ss05]
abeoykankmMmpydxjhroahxyhABIXK3INKMYXIOAY

[Square Dots — ss08] [Headline Letters — ss09]

El&iT] oydphnhbyyhly

[All Glyphs]

Greek

[Greek Set]

[Uppercase Alphabet]

ABFAEZHOIKAMNZOMPETYOXWQAEHTOYQIY

[Lowercase Alphabet]

apBydelnOikApvEoTpgoTLPX P WIlivDTowaEeEN

[Alternates]

[Creamy Alternates — ss05]

ABAZHKAMNZY XWQaRyde(NKAUVELQOLPXW

[Headline Letters — ss09] [Greek Phi — ss13]

ByeCnNOAPEDPXY ]

[Square Dots — ss08]

IYTTO0
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Character Set

[Languages Supported]

[Total Set]

1'540 Glyphs

Noi Grotesk Overview Character Set 9

[Latin-Based Languages]

Abenaki, Afaan, Afar, Afrikaans, Albanian, Alsatian, Amis, Anuta, Aragonese,
Aranese, Aromanian, Arrernte, Arvanitic, Asturian, Atayal, Aymara, Azerbaijani,
Basque, Bemba, Bikol, Bislama, Breton, Cape Verdean Creole, Catalan, Cebua-
no, Chamorro, Chavacano, Chichewa, Chickasaw, Cimbrian, Cofan, Cornish,
Corsican, Creek, Crimean, Tatar, Croatian, Czech, Danish, Dawan, Delaware,
Dholuo, Drehu, Dutch, English, Esperanto, Estonian, Faroese, Fijian, Filipino,
Finnish, Folkspraak, French, Frisian, Friulian, Gagauz, Galician, Ganda, Genoe-
se, German, Gikuyu, Gooniyandi, Greenlandic, Guadeloupean Creole, Gwich'in,
Haitian Creole, Han, Hawaiian, Hiligaynon, Hopi, Hotcak, Hungarian, Icelandic,
Ido, Igbo, llocano, Indonesian, Irish, Istro-Romanian, Italian, Jamaican, Java-
nese, Jerriais, Kaingang, Kala Lagaw Ya, Kapampangan, Kaqgchikel, Kashubian,
Kikongo, Kinyarwanda, Kiribati, Kirundi, Kurdish, Ladin, Latin, Latvian, Lithua-
nian, Lombard, Low Saxon, Luxembourgish, Maasai, Makhuwa, Malay, Maltese,
Manx, Maori, Marquesan, Megleno-Romanian, Meriam Mir, Mirandese, Mohawk,
Moldovan, Montagnais, Montenegrin, Murrinh-Patha, Nagamese Creole,
Nahuatl, Ndebele, Neapolitan, Niuean, Noongar, Norwegian, Occitan, Old Ice-
landic, Old Norse, Oshiwambo, Palauan, Papiamento, Piedmontese, Polish, Por-
tuguese, Q'eqchi’, Quechua, Rarotongan, Romanian, Romansh, Rotokas, Inari
Sami, Lule Sami, Northern Sami, Southern Sami, Samoan, Sango, Saramaccan,
Sardinian, Scottish Gaelic, Seri, Seychellois Creole, Shawnee, Shona, Sicilian,
Silesian, Slovak, Slovenian, Somali, Sorbian, Sotho, Spanish, Sranan, Sunda-
nese, Swabhili, Swazi, Swedish, Tagalog, Tahitian, Tetum, Tok Pisin, Tokelauan,
Tongan, Tshiluba, Tsonga, Tswana, Tumbuka, Turkish, Tuvaluan, Tzotzil, Vene-
tian, Vepsian, Voro, Wallisian, Walloon, Waray-Waray, Warlpiri, Wayuu, Welsh,
Wik-Mungkan, Wolof, Xavante, Xhosa, Yapese, Yindjibarndi, Zapotec, Zarma,
Zazaki, Zulu, Zuni

[Cyrillic-Based Languages]

Abkhazian, Adyghe, Aghul, Avar, Azeri, Bashkir, Balkar, Belarusian, Bosnian,
Bulgarian, Buryat, Chechen, Chukchi, Chuvash, Crimean Tatar, Dargin, Dargwa,
Dolgan, Dungan, Enets, Erzya, Even, Evenki, Ingush, Kabardian, Kalmyk, Kara-
chay, Karakalpak, Kazakh, Khinalugh, Kirghiz, Komi-Permyak, Koryak, Kryashen
Tatar, Kumyk, Kurdish, Khakass, Kyrgyz, Lak, Lezgian, Macedonian, Mari-High,
Moldovan, Mongolian, Montenegrin, Mordvin-Moksha, Nanai, Negidal'skij, No-
gai, Ossetian, Russian, Rusyn, Rutul, Serbian, Shor, Tabasaran, Talysh, Tat, Tatar
Volgaic, Tofalar, Tuvan, Tsakhur, Udmurt, Uyghur, Ukrainian, Ulch, Uzbek

[Greek-Based Languages]

Greek

OTF, TTF, WOFF, WOFF2, 2xTTF (Variable)

[About] [Contact]

© 2022 hello@studiofeixen.ch
Studio Feixen Fonts fonts.studiofeixen.ch
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[Medium] [ Med ium]

ABBITTOEEEXX3 ~ ABFAEZHOIKAMN
UANKKITIMHOMPCT  ZOMPETY®OXWO

YYOXYLLL LLLIbb AEHTOYQIY
blJbHSEIIIJH apyoenOIKApV
IOABBOVE)KKHY SOTIPSOTLPX
¥X4hioey Pwittodvbowaen
abBrrroeeeXx3nnm
KKIIMHOMNPCTYYdoxy
LI LIbbbISbHSED
ljhtoahbevi>KKHY

yx4yhloney
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1 Thir 1 Thin
2] Ultralignt 21 Ultralight
3] Lignt 3] Light

41 Regular 41 Regqular
51 Medium 1581 Medium
61 Semibold 61 Semibold
71 Bold 171 Bold

s1 Black s1 Black
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Bdo.ééhy! {b&ééhy!)
@/GgHI+5 @GIHI+§
NimmhNeil /Mmh! Ngi

Ouch!

[Medium]

| AdBb@®?
— . a @Q

0@ OuchlPpQ@

«Rr8sshth  «RrSShti»
"Uh\WWoow™ "UhWow!"
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[n — All Weights]

NNNNN

[Construction Points]
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[Difference of Weights (a)]

CSS Value — Weight

Thin
100

Ultralight
200

Light
300

Regular
400

Medium
500

Semibold
600

Bold
750

Black
9200

Noi Grotesk Construction

Grid

33

[Construction Grid]

Ascendant (Default)

Uppercase + Headline Ascendant (ss08) + Case Numbers

Default Numbers

x Height

Base Line

Headline Descendant (ss08)

Default Descendant
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[Difference of Weights (n)] 10° Angle

TN

_—

[n — All Weights ltalic]

CSS Value — Weight (wght) and ltalic (ital)

Thin Ultralight Light Regular Medium Semibold Bold Black
100 200 300 400 500 600 750 900
10 10 10 10 10 10 10 10
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penlype
Features

36

[1 Alternates]

1] Alternates

Noi Grotesk OpenType Features Alternates 37
[a] [a — ss01] [a — ss02]

a d d

[yl [y - ss03]

[Creamy Alternates] [Creamy f,t — ss04] [Creamy Alternates — ss05]

creamy

ft  dnajwAWNM

[Numbers]

234569

[Small Size Numbers — ss06]

254569

[Punctuations]

{[(?..)1}

[Thinner Punctuation — ss07]

L))

[Dots/Accents]

?1.,a6éi

[Square Dots — ss08]

?1..-ael

(...) + All Punctuations

[Ascendant/Descendant]

[Headline Letters — ss09]

bdfjlpgy

(...) + All Dots/Accents

bdfjlpqy

[H.M,UW,?,@] [Spaghetti Alternates — ss10]

HMUW?'@2 ml MG)QJW@IG?. .l@
[Ampersand] [Ampersand — ss1i]

5 &

[g] [Double Storey g — ss12]

g g

[p] [Greek Phi — ss13]

¢ I
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Semibold

alpaca alpaca
radiations  radiations
alphabet alphabet
pbartender  bartender

alpaca alpac
radiations  radiations
alphabet alphabet
bartender  bartender

alpaca alpac
radiations  radiations
alphabet alphabet
partender  bartender
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LLLLL

Capﬂo\a Mall is a shopping
mall located in Capitola,
California. It was managed
and owned by Macerich

LLLLL

Cc::pﬂo\o Mall is a shopping
mall located in Capitolag,
California. It was managed
and owned by Macerich

LLLLL

LLaru/lTona Mann je TPXXHW

LIeHTap KOj\ ce Hanasn Yy

LlanvTonu, UanmndopHua.
FbME |e ynpaBibao U

LLLLL

Capﬂo\a Mall is a shopping
mall located in Capitola,
California. It was managed
and owned by Macerich

ggggggggggggg

Ll,C]I'Il/ITOJ'IOI Mann je TPXXHU

LIEHTAP KOj\ ce Hanasum y

LlanuTonu,LlanmndoopHua.
FbME e ynpaBIbAO U

ggggggggggggggg

Llanl/lTona Mann je TPXXHU

LleHTap Ko\ ce Hanasn Yy

Llanutonun,LlanmngopHnma.
FbME |e ynpaBibao U
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[Default y] [Default y and y.ss03]

Many study
Happy day! I
Physiological y ®

Photography

Lovably Foxy I
~ Many study E h
Happy day! @

Physiol ical
[Defauty] ~  [gss0d
O Og ra p y It is through the study of light that, for It is through the study of light that, for

example, we can understand many example, we can understand many
composition of stars and galaxy that are composition of stars and galaxy that are

many light years away or watch inreal many light years away or watch in real
Ova Ox time the microscopic physiological pro- time the microscopic physiological pro-
cesses that occur within living cesses that occur within living
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ttttttttttttt

Hein qualified for the men's 20 >XOBTHA 1975 poKy)
400 freestyle at the Sum- - iIHOINCbKa aKTpuca,
mer Olympics in Athens, by peXxucep i CLUEHaAPWUCT,
finishing second from the Aka nepeBa>HO nNpavtoe B
Olympic trials, dard entry  bonniByacbkux dinbmax,

ediu

[yssO3] @ Mediu

Trained by Nikolai Evseev. AHTapa Mani (Hapogunacs
Hein qualified for the men's 20 >KOBTHA 1975 poOKY)
400 freestyle at the Sum- - IHAICbKa aKTpuca,
mer Olympics in Athens, by pe>Xxucep | CLLeHapuCT,
finishing second from the Aaka nepeBa>HO nNpaLoe B
Olympic trials, dard entry.  bonniBygcbkux coinibmax,
Hein missed out a spot a TaKOXX 3HIManaca



Noi Grotesk OpenType Features Alternates 46 Noi Grotesk OpenType Features Alternates 47
[ss04/ss05 — Creamy Alternates] [ss04/ss05 — Creamy Alternates]

Cledl

h
2L,
'.9 Se
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[ss04/ss05 — Creamy Alternates] [Latin Set]

KOy

wWaXxXimu

Niva
3
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[ss04/ss05 — Creamy Alternates] [Cyrillic Set]

ABAKXS
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53

[ss04/ss05 — Creamy Alternates] [Greek Set]

OONUSP
CoOTLUYW

VPGKXTT




Alternates
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Alternates

OpenType Features

Noi Grotesk

[w.ss05/v.ss05 ltalic]

[w.ss05/v.ss05]
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Noi Grotesk OpenType Features Alternates

[d/d.ss05] [d.ss05]
[1 (1]
- 378,695 588,695 1
() 378,544
94512 o 33351
L \\% I
S~ 230,512 { 378,460
7~ N\
/ ANY 410,433
A \
-~ 382,44§Y&J
63385 )/ \
/
/,
/ 266,370 334,370 367,270
/ //: ™~ 401,360 ﬁ\L
/ 246,316 / \383,315 [ ] 441,338
| e/ \ ®
| \[ 421,331
O 29,248 246,249 ) 383,249
\ /
\ \ /
o\ ®
265,182 382183
\ /
L[] fA 265,13®.;H8,13®3911ﬁ2 [ [ [ |
\ 334,130 410,105
\
\
\
\
® i 390,76
N\, 366,55 378,37
q J A 3704
IS 227,12 A 3780 588,0 4
S ~—— _~ + I L
— .
Er)d e
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[k.ss05]

OpenType Features

Alternates

Noi Grotesk

OpenType Features

Alternates

59

[x.ss05]
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61

[ss04/ss05 — Creamy Alternates] [ss04/ss05 — Creamy Alternates]

Kuwax
Tactory
jackets
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The University of Namibia
is a Multicampus Public
Research University in
Namibia, as well as the

largest University in the
Country. R was established
by an Act of Parliament
on 31 August 1992. UNAM
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[ss04/ss05 — Creamy Alternates] [Cyrillic Set]

Kopavnnepa NMNanuxe e
ITVIaHVIHCKaA Irpyna B
HaLlIOHaJIeH napk Topec

aen NMNaviHe B Hvinuncka

NaTtaroHya. HaMmvipa ce Ha

280 K1 ceBepHO oT lNyYyHTa
ApeHac, n Ha okono 1960

KVl FO)KHO OT YMJTNIICKA
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rTaviel Kioourtpuc ‘Hrav
Apepucavocg ZKNVooETING,
ZEVAPLOYRPNOOC Kot
Mapaywy 0¢. AvaoEpesTon
roxva Q¢ ’Evag AATo
Toucg Meya Aotepoug
Kot Mo ETTiopaoctucoug
2 KNVoOETEC TV IoTOoPLO
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ssssssssss — Creamy Alternates] Light

The Wizard

Quickly jinxed Quickly jinxed
the Ghomes the Ghomes
Before they Betore they

Vaporized Vaporized

Pack my Box Pack my Box

with five with five
Dozen Liguor  Dozen Liguor
jugs |acket jugs jacket
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sssssssssssssssssssssssssssssssssss

T he leard Th@ szard
Quickly jinxed QuUICKlY jinxed
the Gnomes the Gmcm@s

Beiore they Setore they
Vaporized Vaporzeo
Pack my Box ~ack my Box
with Tive with five

Dozen Liguor [Dozen Liguor
jugs jacket JUgS jacket
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[Creamy Alternates — ss04/ss05] Black [Creamy Alternates — ss04/ss05] Black
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[Default Numbers] Semibold

2
24
o0

[Small Size Numbers — ss06] Semibold

94
0069

[Default Numbers] Medium

The speed (SI) of light in a vacuum is defined to be exactly 299'792'458 m/s. All electromagnetic
radiation move at exactly this same speed in vacuum. Light, (or Visible Light), commonly refers

to electromagnetic radiation that can be detected 69 by the human eye. The entire electromagne-
tic 15 spectrum is extremely broad, ranging from low energy radio waves with wavelengths that
are measured in meters, to high energy gamma rays with wavelengths that are less than 1 x 10-11
meters. Electromagntic 543 radiation, as the name suggests, 3 describes fluctuations of electric
and magnetic fields, transporting energy at the Speed of Light (which is~300,000 km/sec through

[Small Size Numbers — ss06] Medium

The speed (SI) of light in a vacuum is defined to be exactly 299'792'458 m/s. All electromagnetic
radiation move at exactly this same speed in vacuum. Light, (or Visible Light), commonly refers

to electromagnetic radiation that can be detected 69 by the human eye. The entire electromagne-
tic 15 spectrum is extremely broad, ranging from low energy radio waves with wavelengths that
are measured in meters, to high energy gamma rays with wavelengths that are less than 1 x 10-11
meters. Electromagntic 543 radiation, as the name suggests, 3 describes fluctuations of electric
and magnetic fields, transporting energy at the Speed of Light (which is~300,000 km/sec through
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[Thinner Punctuation-ssory] ... Thn . [Thinner Punctuation — ss07]

G©|d nour [Gold hour]
«Bre/men?»  "Bre/men’?"

Que+s onst  {Que-+stion}
>N]=18+" —M=18+2"

N
Y

[Thinner Punctuation-ssor] ... Regwar ... [ThinnerPunctuaton-ssor] . Black

Gold-hour [Gold hour|
«Bre/men’» «Bre/men»
{Que-+stion} {Que-+stion;
>M=18+2" —\1=18+2°
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sssssssssssssssssssssssss

"Visible” "Visible”
ight;is not  light; Is not
inherently.  inheréntly.

different! différent!

eeeeeeeeeeeeee

“isible" “isible”
light;is not  light; is not

inheréently. inherently.
different! different!

BBBBBBBBBBBBBB

nyisible”  “Visible”
light; is not light;is not

inheréntly. inheréntly.
different! different!
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The speed (SI) of light in
a vacuum is defined to
be exactly 299'792'458
m/s. All electromagnetic
radiation move at exactly
this same speed

The speed (SI) of light in
a vacuum is defined to
be exactly 299792458
m/s. All electromagnetic
radiation move at exactly
this same speed
Itis the speed of anything
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Medium

mmumm WQQOQ@QJ
| IOOOVE 001ACKoA
SPAGIOUETTI DO YOUI LIKE
POYO'ZDODORO SPAGITAETTIG?/

AN EIO0)AIL WWEB 2.

@I00)E IFYOQI SQFrJ000)ER
(QQIAAANT IS COVO0MNNG
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[Default Ampersand]

OpenType Features

Alternates

Noi Grotesk

OpenType Features

Alternates
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[Ampersand.ssii]




Six big devils
Jumpy halfling
amazing gym
Jumpy halfling

Quickly forgot
Six big devils
Jumpy halfling

amazing gym
Jumpy halfling
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- Amazing|

Gwyneth
algorithm
jumping
Goodbye
Mickey!
Pyramyds
Legends

tttttttttt

[ssO2 — No Taila] [ssO083 -yl [ss08 — Square Dots] [ss12 — Double Storey gl

Gwyneth
alzorithm
jumping
Goodbye
Mickey!
Pyramyds
Legends
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[Default] [ssO2 — No Taila] [ssO083 -yl [ss08 — Square Dots] [ss12 — Double Storey gl

Five jumping Five jumping
wizards hex bolty wizards hex bolty
Fox nymphs Fox nymphs

rab quick-jived ¢£rab quick-jived
waltz. walltz.

Friendly Friendly
or Serious? or Serious?
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[Default]

The Prudence Crandall Museum
is a historic house museum, so-
metimes called the Elisha Payne
House for its previous owner. It is
located on the southwest corner
of the junction of Connecticut
Routes 14 and 169, on the Canter-
bury, Connecticut village green.
It is designated a U.S. National
Historic Landmark as Prudence
Crandall House. The house is no-
table for having been the site of
Prudence Crandall's Canterbury
Female Boarding School.

The house was empty and for
sale in 1831, and Crandall purcha-
sed the house for a $500 down
payment plus a $1500 mortgage.
The school operated from 1831 to

[ssO2 — No Taila] [ssO083 -yl [ss08 — Square Dots] [ss12 — Double Storey gl

The Prudence Crandall Museum
Is a historic house museum, so-
metimes called the Elisha Payne
House for its previous owner. It is
located on the southwest corner
of the junction of Connecticut
Routes 14 and 169, on the Canter-
bury, Connecticut village green.

It is designhated a U.S. National
Historic Landmark as Prudence
Crandall House. The house Is no-
table for having been the site of
Prudence Crandall's Canterbury
Female Boarding School.

The house was empty and for
sale in 1831, and Crandall purcha-
sed the house for a $500 down
payment plus a $1500 mortgage.
The school operated from 1831 to
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[Default phi]

gyyplopa - dbéyyplopa

OLOLPOPETIKERQ OLOPOPETIKERQ
(POUCKWHATOC  POUVOKWHATOG
OTOPUAL OTAPUAL
pLAo&evnoel dlAo&evnoel
KOPLP KopLON
EVOLAPEPOVOES EVOLAPEPOLCEQ
HOPPES HOPPE]
TIPOC(PEPEL MPEOCPEPEL

(PPEOCKO PIAETO PPEOKO PLAETO
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[2 Discretionary Ligatures]

2] Discretionary
Ligatures [iig]

Noi Grotesk

OpenType Features

Discretionary Ligatures

99

[Discretionary Ligatures OFF]

<< >>

[Discretionary Ligatures ON]

« »

[Discretionary Ligatures OFF]

NoO.

[Discretionary Ligatures ON]

NE

[Discretionary Ligatures OFF]

-—>

[Discretionary Ligatures ON]

[Discretionary Ligatures OFF]

< m

[Discretionary Ligatures ON]

+

[Discretionary Ligatures OFF]

[Discretionary Ligatures ON]

©

[Discretionary Ligatures OFF]

o

[Discretionary Ligatures ON]

®

[Discretionary Ligatures OFF]

(CH)

[Discretionary Ligatures ON]

<)

[Discretionary Ligatures OFF]

+ All the combination of these letters

e/l o/a

[Discretionary Ligatures ON]

o
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[Contextual Numbers]

Numbers will change automatically if an Uppercase occurs before them

Case Sensitive Default Number
Number

[3 Contextual Alternates]

31 Contextual
Alternates [cai

[Contextual f/t]

"f" and "t" will be automatically adapted, if "I","d,"r" occur before them

[Contextual f.ss03/t.ss03]

"f" and "t" will be automatically adapted, if "I',"d,"r" occur before them
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Noi Grotesk OpenType Features Contextual Alternates 103

[Contextual Alternates] If it appears between two numbers, "x" will automatically become "multiply"”

multiply, automatically changed

[3 Contextual Alternates]

31 Contextual
Alternates [cai

[Contextual Alternates OFF] "Colon" will automatically adapt if it occurs between two numbers

[Contextual Alternates ON] "Colon" will automatically adapt if it occurs between two numbers

10:25




Noi Grotesk OpenType Features Case Sensitive Forms 104 Noi Grotesk OpenType Features Case Sensitive Forms 105

Openlype
Features

[4 Case Sensitive Forms] [Case Sensitive Forms ON]

4] Case Sensitive
FOrms I[casel

[Case Sensitive Forms ON] [Thinner Punctuation]
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[All symbols are sensitive to Uppercase Letters]

[Case Sensitive Forms OFF]

[4 Case Sensitive Forms]

4] Case Sensitive
FOrms I[casel

[Case Sensitive Forms ON]

[Case Sensitive Forms OFF] [Case Sensitive Forms ON] [OFF] [ON]
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Openlype
Features

[5 Fractions] [Fractions OFF] [Fractions ON]

51 Fractions [frac

[Fractions ON]

12916/5095
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00123456789 OOOOO
00123456789 QOO OO
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0123456789
0123456789
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[Noi Variable Flex]

Noi Variable
Flex

[Noi Variable Fix]

Noi Variable
Fix

For a more performing result, it's recommended "Metrics" as kerning option
for Desktop use of the Variable Formats (InDesign, lllustrator,...).

Noi Grotesk Variable

119

[Noi Variable Flex]

,
/
/
. _

[

Regular — Width 517
Black — Width 614

Thin — Width 495 ‘

[Noi Variable Fix]

Thin — Width 572
Regular — Width 572
Black — Width 572
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Variable

Namopurs
Nammpurs
Nammpurs
namburs
hamburs
hamburs
hamburs
hamburs

hamburs
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[Noi Variable Flex] [Noi Variable Flex]

[Noi Variable Fix] [Noi Variable Fix]
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RRECEOCTTTOREREEURNTT
CRREETHETOEEREEERRRET
CREETHOTCOOCRRETRNREMTN
OERERCOTCOTEREIOORRNREN
CCOOERRCHERRENMRTOTRNRNE
CEOERERCEEETEOTOOTREN
OO RERERGEOGOTOMOEE
OOCOOOEREEEEOTTHHROOMN
(OO OREAEERE GO EOTEHOEN
COOECRERAERIERTOITHTMMGE
COCOAEREORRREMOTCOOCEREN
COOAERACOTERRENTDTOTRNREE
CEARRETOCTOOEAERAETTRRRENT
CREETHOTCOOERREGORNREEN
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NOI Grotesk The spe@d Sl) of |\9ht
N avacuum is defined
{0 pe exactly 299792
458 m/s.Visible lignt is
Not inherently different
from the other parts

777777777

[1] Thln +italic

Th@ 8/@660/ (S1) of light
N a vacuum Is aefined
0 be exactly 299797
458 mys. Visible lignt is
not inherently different
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_ignt Is our pr
mneans of perce
the world around us.

[Latin] 128

Tar

\/f\

Noi Grotesk Thin [35/34pt]

The atoms, 10Ns or molecules have
defined energy levels, usually
associated with energy levels that
electrons in the matter can nold.

Noi Grotesk Thin [15/16pt]

As light interacts with matter it can be
become altered, and by studying light
that has originated or interacted with
matter, many of the properties of that
matter can be determined. It is through
the study of light that, for example, we
can understand the composition of stars
and galaxies that are many light years
away or watch in real time the microsco-
pic physiological processes that occur
within living cells. Matter is composed of
atoms, ions or molecules and it is throu-
gh their interactions with light which
gives rise to the various phenomena
which can help us understand the nature
of matter. The atoms, ions or molecules
nave defined energy levels, usually asso-
ciated with energy levels that electrons
in the matter can hold. Light sometimes
be generated by the matter, or more
commonly, a photon of light can interact
with the energy levels in a number of
waysWe can represent the energy levels
of matter in a scheme known as a Ja-

Thin [12/13pt]

Matter is composed of atoms, ions or molecules
and it is through their interactions with light which
gives rise to the various phenomena which can
help us understand the nature of matter. The
atoms, ions or molecules have defined energy
levels, usually associated with energy levels that
electrons in the matter can hold. Light sometimes
be generated by the matter, or more commonly, a
photon of light can interact with the energy levels
In a number of waysWe can represent the energy
levels of matter in a scheme known as a Jablonski

Thin [9/10pt] Thin [7/8pt]

le inthe |

An atom or n

The atoms, ions or molecules
have defined energy levels,
usually associated with energy
evels that electrons in the
matter can hold. Light someti
mes be generated by the
matter, or more commonly, a
photon of light can interact with
the energy levels in a number of
waysWe can represent the
energy levels of matter in a
scheme known as a Jablonski
diagram, represented in Figure
2. An atom or molecule in the
owest energy state possible,
known as the ground state, can
apsorb a photon which will

allow the atom or molecule to o
be raised to a higher energy are eithe
evel state, known as an excited

e raised toah
known as an excited state

wavelength) than t
golst

bed or emitted by
characteristic energy
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ignt is our primary
means Oor perceiving
the world around us

Noi Grotesk Thin Italic [35/34pt]

The atoms, ions or molecules have
defined energy levels, usually
associated with energy levels that
slectrons in the matter can hold

Noi Grotesk Thin Italic [15/16pt]

As light interacts with matter it can be
become altered, and by studying light
that has originated or interacted with
matter, many of the properties of that
matter can be determined. It is through
the study of light that, for example, we
can understand the composition of stars
and galaxies that are many light years
away or watch in real time the microsco-
pic physiological processes that occur
within living cells. Matter is composed of
atoms, ions or molecules and it is throu-
gh their interactions with light which
gives rise to the various phenomena
which can help us understand the nature
of matter The atoms, ions or molecules
have defined energy levels, usually asso-
clated with energy levels that electrons
in the matter can hold. Light sometimes
be generated by the matter, or more
commonly, a photon of light can interact
with the energy levels in a number of
ways.We can represent the energy levels
of matter in a scheme known as a Ja-

Thin Italic [12/13pt]

Matter is composed of atoms, ions or molecules
and it is through their interactions with light which
gives rise to the various phenomena which can
help us understand the nature of matter. The
atoms, ions or molecules have defined energy
levels, usually associated with energy levels that
electrons in the matter can hold. Light sometimes
be generated by the matter, or more commonly, a
photon of light can interact with the energy levels
In a number of waysWe can represent the energy
levels of matter in a scheme known as a Jablonski

Thin Italic [9/10pt] Thin Italic

[7/8pt]

The atoms, ions or molecules
have defined energy levels,
usually associated with energy
levels that electrons in the
matter can hold. Light someti
mes be generated by the
matter, or more commonly, a
photon of light can interact with
the energy levels in a number of
waysWe can represent the
energy levels of matter in a
scheme known as a Jablonski
diagram, represented in Figure
2. An atom or molecule in the
lowest energy state possible,
known as the ground state, can
absorb a photon which will
allow the atom or molecule to
be raised to a higher energy
level state, known as an excited
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BET-0TO HALLE
OCHOBHOE CDEOCTBO
B0CHPUIATUR

Noi Grotesk Thin [35/34pt]

ATOMbI, MOHbI T MONEKYb
ANMEIOT OMNPEOElIEHHbIE SHEPTETU-
JEeCKMe YPOBHW, ODObIMHO CBA3Aa-
HHblE C SHERTETUHECKMIN YDOBH-

Noi Grotesk Thin [15/16pt] Thin [12/13pt]

1oV B3aMOASNCTBMI CBeTa C
BELWIECTBOM OH MOXXET N3MEHATBCH, U,
3ydaA CBET, BOSHUKLLWI NN
B3aMMOACVICTBYIOLLVI C BELIESCTBOM,
MOXXHO OnpenenTb MHOre CBOMCTBA
STOro Beuwectsa. VMiMeHHO bnarogapd
MBYHEHMIO CBETa Mbl MOXXEM, HANpUMep,
MOHATH COCTaB 3BE3M 1 rallakTuk,
HaxoOALMXCA Ha PacCTOAHMI MHOTX
CBETOBbIX 1T OT HaC, MK HabMoaaTb B

N MMEHHO bnarofapa Mx B3arMogenCTBMIO CO
CBETOM BO3HMKAOT pasnnyHble ABNEHMA, KOTOPbIE
MOTYT MOMOYb HaM MOHATb MPMPOOY MaTEPKIN.
ATOMBI, VIOHbBI I MONEKYTbI UMEKOT
OMPEnENeHHbIE SHEPTETNHYECKME YPOBHM, OOBIMHO
CBASAHHbLIE C SHEPIETUYECKMMY YPROBHAMY,
KOTOPbIE MOTYT 3aHMMAaTL ONEKTPOHbI B BELLECTBE.
CBET MHOTra reHePUMPYETCA BELIECTBOM, UMK, YTO
bonee pacnpocTpaHeHo, POTOH CBETa MOXET
B3aMMOLOENCTBOBATL C OHEPIETUNHECKMM

MaTtepua COCTOUT 13 aTOMOB, VIOHOB IV MOSIEKYTT,

peanbHOM BREMEHV MUKDOCKOMUYECKME  Thin [o/10pt] Thin [7/8pt]
PUBNONOrNYECKME MPOLIECCHI,
MPOUCXOAALIME B XKVBbIX KIETKaX.
MaTepra CoCTONT 13 aTOMOB, MOHOB

N MOMBKYT, 1 MEHHO Onarofapa inx (et e
B3AUMOMAENCTBUIO CO CBETOM BOSHVIKAKOT  nexTpons s seutsctae. Cset
DA3INYHBbIE ABMNEHUA, KOTOPbLIE TSR

BELECTBOM, UMK, YTO Bonee

ATOM UV MOFIEKYNE B CAMOM H/BKOM
SHEPreTM4EeCcKOM COCTOAHUM,
V3BECTHOM Kak OCHOBHOE COCTOAHME,
VIOXKET MOMMOTUTE (DOTOH, KOTOPbIV

AUT NOAHATL aTOM MM MONEKYNyY
1€ BbICOKMIA SHEPTETNHECKN
M8BECTHbIN Kak

YKOEHHOE COCTOAHME. TakM
30M, BELLECTBO MOXKET MOMNOUAaTH
DHbBIX ONWVH BOMH. ATOM

2 00bI4HO OCTalOTCA B

ATOMbI, OHbI UK MOJEKYTbI
VIMEIOT onpeaerieHHble
SHEpPreTn4eckre ypoBHM,
0ObIYHO CBABAHHbIE C

HOMOFa}’OT HaM HOHgTb ﬂpmpoﬂy pacnpocTpaHeHo, CbOTOH cBeTa ;; oM U}g?\:ég : 0 H/
MOXKET B3aVIMOABNCTBOBATD C penakcupytoT obpatHo B 0CHOBHOE
MaTepu. ATOMbI, MIOHbI UM MONEeKYnbl

SHEPreT4eCK M YyooBHAMN COCTOAHWE C NOMOLLbLIO pAJA
MEIOT OMPEAENEHHBIS SHEPTETMECKNE [ TR Mt o eiis s i wonrins
YpOBHM, 0ObIYHO CBA3AHHbIE C SHEPTETUHECKIE YPOBHH B

BeWeCTBa B BMOE CXEMDbI,
SHEPIETUYECKUMIA YDOBHAMM, KOTOPBIE  passerion kax amar o
MOMYyT 3aHMMaTb SI1EKTOOHbLI B
BellecTBe. CBeT MHorga reHeprpyeTcH

penaxkcrpyeT B Ng
COCTOHAHME C DOonee HM13
HONOHCKOTO, NPeACTaBeHHanA
Ha PUCYHKE 2. ATOM Wi
MOSIEKYNa B CaMOM HIBKOM

3arem NPoOMEXYTO4HbI
SHEPreTNYeCKNA YpOBEHb DENakcnpyeT

Noi Grotesk Thin ltalic [65/55pt] [Cyrillic] 131

CBET-2OTO Halle
OCHOBHOE CcpedcTBo
BOCMOVATIIA

Noi Grotesk Thin Italic [35/34pt]

ATOMBI, MOHbBI WS MOJIEeKYSIbl

UMEKOT ONpeneneHHbsIe SHEPreT-
HecKme YpoBHKW, ODbIYHO CBA3A-
HHbIE C BHELIETUYECKUIMI YDOBH-

Noi Grotesk Thin Italic [15/16pt] Thin Italic [12/13pt]

[lov B3ammogencTBImy ceeta C
BEUIECTBOM OH MOXET M3MEHATLCA, U,
M3y4ad CBEeT, BOSHUKLUMA W
B3arMOOeUCTBYIOLLIMM C BeLLECTBOM,
MOXKHO OnpenesinTe MHOIMe CBOMCTBa
STOro BelecTaa. VimeHHoO briarogaps
NBYHCHMIKO CBETa Mbl MOXKEM, Hanpumep,
MMOHATL COCTaB 3BE3[ W rafakTuk,
HaxOOALMXCA Ha PacCTOAHM MHOMIX
CBETOBbIX fIET OT HaC, Wn Habmoaars B
peanbHOM BPReMeHV MUKDOCKOMAYECKE  Thin ltalic [9/10pt] Thin Italic [7/8pt]
OUBNONIOrMHECKME MPOLECCH,
MOONCXOOALNE B XKUBbBIX KNETKaX.
Matepima CoCToMT 13 aToOMOB, MOHOB
oz /\AOﬁ@Kuyﬂ, Y MMEHHO GnarogapA mnx igfféffewﬁigﬁ"?QH%?TW’
B3ariMoOenCrBKO CO CBETOM BOSHWKAKOT  enexipoHsi & seliecise. Ceer
pasfnYHbIe ABSICHA, KOTOPbIE MNOMOrarT gg%ﬁ%ﬁ%%”r?@onee
HamMm MOHATH MPVPOAY MaTepu. ATOMbI,  PacrpOCTpaHeHo, (oToH ceeta
MOXKET B3armMongencrsoBarb C
MOHbBI T MOJIeKyribl ViMetoT SHEPIETUHECKUMI YPOBHAMY
ornpefdeneHHble SHepreT4eckKme ﬁiﬂgm%ﬁ;gg;ﬁfa’w v
YpOBHY, 0ObINHO CBA3AHHbBIE C BHEDIETUHECKIE YPOBHM
OHEPIETUHECKUMU UYDOBHAMY, KOTODBIC  amoerst s avaromn
MOIyT 3aHMaTh SNeKTPOHbI B
BellecTBe. CBeT VHOrAa reHepmnpyeTcA

Matepmsa cocTomT 13 aToMOB, MIOHOB WU MOMEKY/T,
Y IMEHHO briarofgapA 1x B3anmMOoOeriCTBIMIO CO
CBETOM BOSHUWKAIOT PasINYHbIe ABMEHVS, KOTOPbIE
MOrYT MOMOYb HaMm MOHATL MPUPOLOY MaTepum.
ATOMBbI, MOHbI U MOMEKYSBI UMEIOT
onpeneneHHbIe SHEePreTUYeCKe YpOoBHM, OObIYHO
CBA3aHHbIE C SHEPreTUYECKMY YPOBHAMUY,
KOTOPbIE MOrYT 3aHUMAaTb SfIEKTPOHAI B BELECTBE,
CBET MHOrOa reHepUPYETCA BELECTBOM, UM, YTO
bonee pacrpocTpaHeHo, (OOTOH CBeTa MOXKET
B3aVMOOEICTBOBATL C SHEPrETUHECKIMM

ATOMBI, MOHBI VA MOSIEKYIb]
VIMEIOT OMpeneneHHbIe
OHEDIETUHECKIE YDOBHM,
0ObI4HO CBAZEHHbIC ©

M3BECTHOW Kak auarpamma
AbrioHcKoro, npencTasieHHaA
Ha PYCYHKe 2. ATOM 1
MOSIEKYr1a B CaMOM HUZKOM
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10 WS slval To Kuplo

800 QVTIANYNG Tou
<OOUOU YUPW HAG

Noi Grotesk Thin [35/34pt]

Ta dTopq, Ta 1ovTa N Ta Juopla
EYOLV KABOPIoLEVES eveQYEITKER
OTAGLIES, TIOL CLVNBWS CLVOEOVTA
e TIC evepyelakes oTabuec Tou @

Noi Grotesk Thin [15/16pt]

O1av 10 WS AAANAETUOPC e TNV UAN
uttopel va aAAd&el, KAl HeEASTWVIAS TO
PWS TIOL €Xel TIPOKLYEL T} AAANAETLOPC
ue TNV VAN, UTIOPOLY Va TIROCOOI0PIOTOUV
TIOAAEG 1010TNTES QLTS TNG UANG. Meow
NG LUEAETNCS TOL PWTOS UTIOPOUUE, VIa
TTOOAOEIYUQ, VA KATAvONooLUE TN
olvBean Twv ACTOWY Kal TWV YAAQ&IWY
TIOL BplokovTal TIOAAG €T QWTOS UAKPLG
1) VO TIAQATNENCOLLE O TIRAYUATIKO
YOOVO TIG UIKOQOOKOTIKES (PUCIOAOVYIKES
dlepyaoieg TTou AauBAvoLY YWoa OTa
CwvTava KLTTapa. H LAN aroteAeital
ato Atoua, 1VTA 1) Lopla Kal N
AAANAETIOOAOT) TOLG e TO PWS elval
AULTY) TIOL TIPOKAAEL QaAlvVOUEVA TIOU LIAG
BonBoLv va KatavorcovLe T GLON TNG
OANG. Ta atoua, Ta 1BVTA 1) Ta uopla
EX0LV OPIOUEVA EVEQYEIOKA ETIITIEDQ, TA
oTtola cuvnBwe oxetidovTal Le ta
EVEPYEIAKA ETITIEDA TIOL UTIOPOLV VA
KATAAGBOLY Ta NAEKTEOVIA 0TV VAN,
MepIKES (POPES TO PWS TIAPAYETAL ATIO
Vv VAN, 1, cuvnNBeoTeq, Eva PWIOVIO

Thin [12/13pt]

H UAN amoteAeital anod Atouq, 1VIA 1 poPIa Kal n
AAANAETIOLOOT) TOLG UE TO QWS elval QUTr) TIoL
TIOOKAAEl dIGQOPa QavVOuEVA TIOL UTIOQOLV va
uag BonBriooLy va Katavorjoouue TN euon Qg
LANG. Ta Atoua, Ta 1BVTA N TA POPIA EXOLY
OPlOEVQ evepvelaKA eTiTeda, Ta OTola CLVTBWS
oxetidovTal Ue Ta evepyelaka eTmeda Touv
UTIOPOUV VA KATAAQBOULY TA NAEKTOOVIA GTNV LAN.
MEePIKES POPES TO PWS TIAPAYETAL ATIO TNV VAN, 1),
ouvNBECTEPQ, VA PWTOVIO PWTOS UTtope! va
AAANAETIONACEL PE evepyelakd eTiTeda e

Thin [9/10pt] Thin [7/8pt]

/TQ 1) TA LOPLa EX0ULV

Ta atouq, Ta 1OVTa 1) Ta YopLa Taatoua, 1a
£Y0LV OPIoUEVA VEPYEIAKK op
ettinedaq, Ta omola oLvNBWS
oyetidovtal pe ta evepyelaka
eTtireda oL uUIopoLV va
KATaAGRBOoLY Ta NAEKTROVIa
atnVv LAN. MePIKES POPES TO
OWS TIapayeTal ano Ty VAN 1,
owvnBeoTEPQq, VA PWTOVIO avarna
PWTOS uttopsl va
AAANAETIORAOEL e evepyelakd
ettineda pe dlAapopous
TPOTIOLG. MTIoPOLLE Va
QvarnapaoTrioovpe ta
evepyelaka emimeda g VANG
o€ eva dlAyPAULA YVWOoTO WS
dlaypapua Jablonski, Ttou
qalvetal 0to oxnua 2. Eva
ATOMO 1) LOPLO OTN YaunAotepn
dUVATI) eVEQYEIQKT KATGOTAoN

Noi Grotesk Thin ltalic [65/55pt]
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10 QWe slval TO KUPIO
LECO QvTIANYNG TOU
KOOLIOU yUOW QG

Noi Grotesk Thin Italic [35/34pt]

Ta Qrouq, ta wvia n a Lopla
EYOUV KQBOPIOLIEVES EVEOVEIQKES
OTQELEC, TIOU OLVNBWS CUVOEOVTA
LIE TIC eveQpYEIlaKeS OTABLIES TIOU 1A

Noi Grotesk Thin Italic [15/16pt]

Ot1av 10 QWs arAANAeTIONA UE TNV UAN
uttopel va ailadel, Kal LeAetvIag 1o
QWS TIOL exel TIPOKUWEL 1T AAANAETIIONA
e v VAN, UItopoLV va TeoooIo0I0TOUV
TTOAAES 10I0TNTESG QUTNG NG VANG Meow
NG UEAETNG TOU PWTOS UTIOOOULUE, YIa
TTAOAOELY LA, VA KATAVONooUUE TN
ouvBeon Twv ACTOWY Kal TwV yaAasiwv
TTIOU BploKovTal TIOAAQ TN QWTOS LUAKOLA
1 va TTapATnENooUUE O TIOAYUATIKO
X0OVO TG LUKOOOKOTIKESG (PUOIOAOYIKES
OlepYAoIes TIOL AQUBAVOULY XWEA OTa
Cwvtava Kottapa. H VAN anoteAsltal
QToO ATOLA, IOVTA ) LOoIA Kal N
AAANAETIIOPAON) TOUG UE TO WS elval
QUTN TIOL TIDOKAAEL palvoeVA TIOU LUAG
SonBoUv va Katavonoouvue T Quon NG
VANG Ta dtouaq, ta 1OvIa n a Lol
EXOUV OPIOLEVA EVEQYEIQKA ETITIEOQ, TA
ortola ouvnNBws oxetiCovtal e 1A
EVEQYEIAKA ETITIEOA TIOU LUTIOOOUVV VA
KATAAQBOLY Ta NAEKTOOVIA OTNV VAN,
Mepikes QopeS TO PwS TTapAyeTal Amo
v UAn, n, ouvnBeoTeNq, Eva PWTOVIO

Thin Italic [12/13pt]

H OAn amoteAeitar amo atoua, 1ovia ) Lopia Kai n
AAANAETTIOLQOT) TOUG UE TO pwe§ elval auTr) TToU
TTOOKAAE! OIAPOOA QAIVOLEVA TIOU UTIOPOUV VA
uas BonBnoouy va katavornoouvue tn euon e
OANG. Ta atouaq, 1Ta 1ovTa n 1a uopla exouvv
oploueva evepyelakd erinedaq, ta omnola ouvnBuws
oxetidovtal Ue T eVELYEIAKA ETUTIEOQ TIOU
UTIOOOUY VA KATAAABOLV TA NAEKTOOVIA OTNV UAN.
MepIKES POOES TO PWS TTapdyetal amno TNy VAN, N,
ouvnBEoTENQ, VA PWTOVIO PWTOG UTIopE! va
QAAANAETIIONAOEL UE EVELYEIQKA ETUTIEOA UE

Thin Italic [9/10pt] Thin Italic

[7/8pt]

Ta droua, ta 1ovTa n 1a Jopla
EX0OUV OPICLEVA EVEQYEIOKA
entineda, 1a omnola ouvNBwWe
oxetidovtal Ue 1a evepyelaka
enirneda mou UmopoLV va
KataAdBouv 1a nAeKTpOVIa OTNY
UAN. MePIKES QOPES TO WS
napayetal Qno v UAN 1,
ouvnBeaTEPQ, EVa PWTOVIO
PWTOG UTIoPEl va
AAANAETIIOPAOE! LE evepyEIlaKd
entineda ue dlapopous
TOOTIOVG. Mriopouue va
avanapaotroouue ta
evepyelaxa erninmeda s VANG
o€ eva olaypauUa yvwoTo WS
oldypauua Jablonski, mou
@alvetal oto oxnua 2. Eva
ATOLO 1) LOPIO TN XaunAoteon
OuUVaATr) eVEDYEIQKT] KATAOoTAon,
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NOI GFOteSk he speed (Sl) of light
N avacuum is defineo

to be exactly 299792
468 m/s.Visible light is

not inherently different
[1] U|!ra||9ht from the other parts
The speed (SI) of light

N avacuum is defined
O be exactly 299792

458 m/s. Visible light is
not inherently different
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The atoms, ions or molecules have

defined energy levels, usually
associated with energy leve
electrons in the matter can

s that
nold.

Noi Grotesk Ultralight [15/16pt]

As light interacts with matter it can be
become altered, and by studying light
that has originated or interacted with
matter, many of the properties of that
matter can be determined. It is through
the study of light that, for example, we
can understand the composition of stars
and galaxies that are many light years
away or watch in real time the micro-
scopic physiological processes that
occur within living cells. Matter is com-
posed of atoms, ions or molecules and it
is through their interactions with light
which gives rise to the various pheno-
mena which can help us understand the
nature of matter. The atoms, ions or
molecules have defined energy levels,
usually associated with energy levels
that electrons in the matter can hold.
Light sometimes be generated by the
matter, or more commonly, a photon of
light can interact with the energy levels
iIn a number of ways.We can represent
the energy levels of matter in a scheme

Ultralight [12/13pt]

Matter is composed of atoms, ions or molecules
and it is through their interactions with light which
gives rise to the various phenomena which can
help us understand the nature of matter. The
atoms, ions or molecules have defined energy
levels, usually associated with energy levels that

electrons in the matter can hold. Light sometimes
be generated by the matter, or more commonly, a
photon of light can interact with the energy levels
in a number of waysWe can represent the energy
levels of matter in a scheme known as a Jablonski

Ultralight [9/10pt]

The atoms, ions or molecules
have defined energy levels,
usually associated with energy
levels that electrons in the
matter can hold. Light someti-
mes be generated by the
matter, or more commonly, a
photon of light can interact with
the energy levels in a number
of ways.We can represent the
energy levels of matter in a
scheme known as a Jablonski
diagram, represented in Figure
2. An atom or molecule in the
lowest energy state possible,
known as the ground state, can
absorb a photon which will
allow the atom or molecule to
be raised to a higher energy
level state, known as an excited

Ultralight [7/8pt]

An atom or molecule in the lowest
energy state possible, known as the
ground state, can absorb a photon
which will allow the atom or molecule to
be raised to a higher energy level state,
known as an excited state. Hence the
matter can absorb light of characteristic
wavelengths. The atom or molecule
typically stays in in an excited state only
for a very short time and it relaxes back
to the ground state by a number of
mechanisms. In the example shown, the
excited atom or molecule initially loses
energy, not by emitting a photon, but
instead it relaxes to the lower energy
intermediate state by internal processes
which typically heat up the matter. The
intermediate energy level then relaxes
to the ground state by the emission of a
photon of lower energy (longer
wavelength) than the photon that was
initially absorbed.How do we study
matter using light? Since photons that
are either absorbed or emitted by
matter will be of a characteristic energy,
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Light is our primary
means of perceiving
the world around us

Noi Grotesk Ultralight Italic  [35/34pt]

The atoms, ions or molecules have
defined energy levels, usually
associated with energy levels that
electrons in the matter can hold.

Noi Grotesk Ultralight Italic  [15/16pt]

As light interacts with matter it can be
become altered, and by studying light
that has originated or interacted with
matter, many of the properties of that
matter can be determined. It is through
the study of light that, for example, we
can understand the composition of stars
and galaxies that are many light years
away or watch in real time the micro-
scopic physiological processes that
occur within living cells. Matter is com-
posed of atoms, ions or molecules and it
is through their interactions with light
which gives rise to the various pheno-
mena which can help us understand the
nature of matter. The atoms, ions or
molecules have defined energy levels,
usually associated with energy levels
that electrons in the matter can hold.
Light sometimes be generated by the
matter, or more commonly, a photon of
light can interact with the energy levels
in a number of ways.We can represent
the energy levels of matter in a scheme

Ultralight Italic  [12/13pt]

Matter is composed of atoms, ions or molecules
and it is through their interactions with light which
gives rise to the various phenomena which can
help us understand the nature of matter. The
atoms, ions or molecules have defined energy
levels, usually associated with energy levels that

electrons in the matter can hold. Light sometimes
be generated by the matter, or more commonly, a
photon of light can interact with the energy levels
in a number of ways.We can represent the energy
levels of matter in a scheme known as a Jablonski

Ultralight Italic  [9/10pt]

The atoms, ions or molecules
have defined energy levels,
usually associated with energy
levels that electrons in the
matter can hold. Light someti-
mes be generated by the
matter, or more commonly, a
photon of light can interact with
the energy levels in a number
of ways.We can represent the
energy levels of matterin a
scheme known as a Jablonski
diagram, represented in Figure
2. An atom or molecule in the
lowest energy state possible,
known as the ground state, can
absorb a photon which will
allow the atom or molecule to
be raised to a higher energy
level state, known as an excited

Ultralight Italic  [7/8pt]

An atom or molecule in the lowest
energy state possible, known as the
ground state, can absorb a photon
which will allow the atom or molecule to
be raised to a higher energy level state,
known as an excited state. Hence the
matter can absorb light of characteristic
wavelengths. The atom or molecule
typically stays in in an excited state only
for a very short time and it relaxes back
to the ground state by a number of
mechanisms. In the example shown, the
excited atom or molecule initially loses
energy, not by emitting a photon, but
instead it relaxes to the lower energy
intermediate state by internal processes
which typically heat up the matter. The
intermediate energy level then relaxes
to the ground state by the emission of a
photon of lower energy (longer
wavelength) than the photon that was
initially absorbed.How do we study
matter using light? Since photons that
are either absorbed or emitted by
matter will be of a characteristic energy,
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ATOMbI, MOHbI N MONEKYIb
MMEKOT ONpedeneHHble S9HEPIreTn-
4eckre YpoBHK, 0ObIMHO CBA3a-
HHblE C OHEPIETUYECKNMIU YPOBH-

Noi Grotesk Ultralight

[Mpn B3aVIMOOENCTBUM CBETA C
BELLECTBOM OH MOXET M3MEHATLCA, U,
13ydaa CBET, BOSHUKLLWI LK
B3aMMOLAENCTBYIOLLMIN C BELECTBOM,
MO>XHO OMpedenTb MHOrMe CBOVCTBA
STOro BellecTtra. ViIMeHHO bnarogapAa
M3YHEHMIO CBETA Mbl MOXEM, HaNprMep,
MOHATH COCTaB 3BE3M M ranakTuk,
HaxoOALMXCA Ha PaCCTOAHVW MHOTKX
CBETOBbIX 1ET OT HaAC, UK HabntogaTb B
peanbHOM BPEMEHW MUKPOCKOT-
NYeckne ranonorm4eckre nPoLeccehbl,
NPOVCXOOALIME B XKMBbIX KIIETKAX.
MaTtepmnAa COCTOUT M3 aTOMOB, MOHOB
W MOMEKYr, U MMEHHO bnarogapa mx
B3aMMOOENCTBNIO CO CBETOM
BO3HMKAIOT pasfvyHble ABMEHMNA,
KOTOPbIE MOMOratoT HaM MOHATL
npupoay Matepumn. ATOMbl, MOHbI WA
MOEeKYIbl UMEIOT OrnpeneneHHble
SHepreTndeckme ypoBHM, 0ObIHHO
CBA3AHHbIE C SHEPTETUYECKIMMM
YPOBHAMM, KOTOPbIE MOTYT 3aHMAaTb
ONEKTPOHbI B BellecTBe. CBET MHOTOA

[15/16pt]

Ultralight [12/13pt]

MaTepua COCTOUT U3 aTOMOB, MOHOB WM
MONEKYn, 1 MMeHHO bnarogapsa ux
B3aIMOAENCTBUIO CO CBETOM BOSHMKAIOT
pasnyYHble ABMEHMA, KOTOPbIE MOrYT MOMOYb HaM
NOHATb MPUPOAY MaTepun. ATOMbI, MOHbBI UK
MONEKYmbl MMET OnpeaeneHHbIe
OHEepreTMYeckme YpoBHW, 0ObIYHO CBA3AHHbIE C
OHEPreTUYEeCKUMY YPOBHAMUK, KOTOPbIE MOTYT
3aHVIMaTb 9NeKTPOHbI B BellecTBe. CBeT MHorga
reHepuvpyeTca BELWECTBOM, UMK, 4TO Bornee
pacnpocTpaHeHo, POTOH CBETa MOXKET

Ultralight [9/10pt]
ATOMbI, MOHbI MU MOMIEKYIbI
VIMEIOT ONpepeneHHble
SHEpPreTnYecKre ypoBHM,
06bI4YHO CBA3AHHbIE C
SHEPreTNYEeCKMMM YPOBHAMMU,
KOTOPbIE MOIYT 3aHMUMaTb
9NeKTPOHbI B BelecTBe. CBeT
VHOTOa reHeprpyeTcA
BELWECTBOM, UK, 4TO Bonee
pacnpocTpaHeHo, POTOH CBeTa
MOXXET B3anMOLENCTBOBATL C
SHEPreTUYECKVMM YPOBHAMMN
pasnuyHbIMK cnocobamu. Mol
MOXKEeM MPeaCcTaBUTb
SHEpPreTnYeckre ypoBHM
BelLeCTBa B BUOE CXEMbI,
M3BECTHOWM Kak avarpamma
AOMNOHCKOro, NpeacTasneHHan
Ha PYICYHKE 2. ATOM 1IN
Monekyna B camoM HU3KOM

Ultralight [7/8pt]

ATOM MK MONEKYNa B CaMOM HUBKOM
9HEPreTMYecKoM COCTOAHMMN,
N3BECTHOM Kak OCHOBHOE COCTOAHWE,
MO>XXET MOrNOTUTb (POTOH, KOTOPbLIN
NO3BOMUT NOAHATL aTOM UM MONEKYNyY
Ha 6onee BbICOKNN OHEPTeTUYECKINI
YPOBEHb, M3BECTHbIN Kak BO3OY»K-
OEeHHOoe cocToAHMe. Takm 06pasoMm,
BELLECTBO MOXET NOrnowarts ceeT
XapakTepHbIX ANWH BOMH. ATOM UK
Monekyna 0bbl4HO OCTaloTCA B
BO3OY>KOAEHHOM COCTOAHWM TONBKO B
TeYeHme 04eHb KOPOTKOro BPEMEHW M
penakcrpyroT 0bpaTtHoO B OCHOBHOE
COCTOAHME C MOMOLLbIO pAJA
MexaHV3MOB. B nokasaHHOM npumepe
BO3OYXKOEHHbIM aTOM 1Ny Monekyna
CcHa4ana TepAET SHEPruio, HO He NYTeM
ncnyckaHuA oToHa, @ BMECTO 3TOro
penakcrpyeT B MPOMeKYTo4Hoe
COCTOAHME C BOonee HNBKOW SHepruen
3a CYeT BHYTPEHHWX NPOLIECCOB,
KOTOpble 0ObIYHO HarpeBatoT BELLECTBO.
3aTeM NMPOMEKYTOYHbIN OHEPreTnY -
ECKUIM YpOBEHb PENakcHpyeT B
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ATOMBbI, IOHbI WK MOJTEKYTIbI
MMEKOT OrpenesrieHHbIe SHePreT-
YecKne ypoBHM, 0ObIHHO CBA3a-
HHbIE C OHEPIreTUYECKIMUN YPOBH-

Noi Grotesk

[lown B3anMoOevicTBum CBETA C
BEL|ECTBOM OH MOXKXET M3MEHATHCAH, U,
m3y4ana CBET, BOSHUKLLWA U
B3aMOOENCTBYIOLLNA C BELIECTBOM,
MOXKHO OrpeneniTbs MHOre CBOVCTBaA
STOro Beujectsa. ViMeHHO brnarogapA

Ultralight Italic  [15/16pt]

N3YHEeHKVIO CcBEeTa Mbl MOXEeM, HariprMmep,

MOHATb COCTaB 3Be34 W raiakTuk,
HaxXOOALLMXCA Ha pPacCTOAHMM MHOMX
CBETOBbIX 1IET OT Hac, v Habmogarb B
pearibHOM BPEeMEH MUKDOCKOIM-
NYECKNE (PUBMOSTOTMYECKIME MPOLIECCHI,
MOOVCXOOALUME B XKUBbIX KI1ETKAX.
MaTtepunda coCcTonUT 13 aTOMOB, MOHOB
WM MOMIEKY, M MMEHHO GrarofapA mx
B3aVIMOOEVICTBUIO CO CBETOM
BOSHWKaIOT pasryHble ABIEHWA,
KOTOPbIE MOMOraroT Ham MOHATE
rnpupoay marepun. ATOMbIl, MOHbI NI
MOEKYIbl UMeKT ornpenesieHHbIe
SHepreTndeckme YpoBHM, 0ObIYHO
CBA3aHHbIE C SHEPreTUHECKMU
YPOBHAMU, KOTOPbIE MOTYT 3aHMaTh
ONEKTPOHbI B BellecTBe. CBET MHoraa

Ultralight Italic  [12/13pt]

MaTtepusa cocTouT 13 aTOMOB, MOHOB U
MOIeKYn, v UMeHHO Grarodapa vx
B3aKMOOENCTBMIO CO CBETOM BOSHMKAaKOT
pasnnyHble ABEHWS, KOTOPbIE MOrYT MOMOYb HaMm
MOHATE NPVPOAY MaTepu. ATOMbI, MOHbI U
MOMIEKYIIbl UMEKOT OrpeaeneHHbIe
SHEPreTMyeckme YpoBHM, 06bIYHO CBA3AHHbIE C
OHEPreTUHECKUMI YPOBHAMM, KOTOPbIE MOrYT
3aHMMaTb S/1EKTPOHbI B BelljecTBe. CBET MHoraa
reHepuypYeTCH BeLLeCTBOM, Ui, YTo bosee
pacrpocTpaHeHo, (pOTOH CBEeTa MOXET

Ultralight Italic  [9/10pt]
ATOMbI, MOHbI U MONIEKYIbI
MMeroT onpeneneHHbie
BHepreTrnyeckre YypoBHMY,
00bI4HO CBA3aHHbIE C
SHEePreTn4ecKMM YpOoBHAMM,
KOTOpble MOryT 3aHVMaTh
BM1eKTPOHbI B BelecTse. CeBeT
vHorga reHepupyeTcA
BeLeCTBOM, uUu, 4To boree
pacnpocTpaHeHo, (pOTOH cBeTa
MOXKET B3aMMOOenCTBOBaThL C
SHEepPreTn4ecKUMM YpoBHAMY
pasanyHbIMu criocobamim. Mol
MOXKeM MNpeacTaBmTh
BHepreTnyeckre YypoBHM
BellecTBa B BMOe CXeMbl,
M3BECTHOW Kak auarpamma
Ab6rioHcKoro, npengcrasneHHas
Ha pYCYHKe 2. ATOM vniu
MoreKysa B caMOM HU3KOM

Ultralight Italic  [7/8pt]

ATOM min Monekyna 8 caMoM HUSKOM
SHepreTM4ecKoM COCTOAHMM,
M3BECTHOM Kak OCHOBHOE COCTOAHME,
MOXXET MOrN10TUTb (hOTOH, KOTOPbIM
M03BONNT MNOAHATH aTOM U MONEKYIY
Ha 6oree BbICOKUK OHepreTu4eckuni
YpOBEHb, U3BECTHbIV Kak BO3OYK-
LeHHoe coCToAHMe. Taknm 06pasom,
BELIECTBO MOXXET MOr/1olarb CBeT
XapakTepHbIX AMH BOMH. ATOM v
Monekyna obblHHO OCTalOTCA B
BOBOY>XKAEHHOM COCTOAHMM TOSTbKO B
Te4YeHMe O4eHb KOPOTKOrO BPEeMeHM 1
penakcupytoT 06paTHO B OCHOBHOE
COCTOAHME C MTOMOLbIO PAJA
MexaH13MoB. B mokasaHHOM npumepe
BO3OYXAEHHbIM aTOM U MOfIeKya
cHavasia TepAeT 9Hepruo, Ho He Nytem
ncnyckaHWa hoToHa, a BMeCTo 3T0ro
penakcupyeT B MPOMexyTo4Hoe
COCTOAHME C Ooree HU3KOW SHepruemn
3a cYeT BHYTPEHHMX MPOLeCCOB,
KOTOpble 06bIYHO HarpesaroT BELeCTBO
3arem nNpoMeKyToYHbIV aHepreT-
4YeCKui YpOBEHb PeriakcupyeT B
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Ta atoua, Ta lovVTa 1) T Jopla
EXOLV KABDOPIOLEVES EVEDVEIOKERG
OTABLES, TIOL CLVNBWS CLVOEOVTAl
LE TIG evepyelaKeg 0TABLIES TIOL TA

Noi Grotesk Ultralight [15/16pt]

O1av 10 ewg AAANAETUOPA e TNV LAN
uttopel va aAAd&el, Kal UEAETWVTAS TO
PWS TIOL €XEL TIPOKLPEL 1) AANANAETIOPA
e TNV VAN, UTIOPOLV VA TIPOCOI0PIOTOLY
TIOAAECS 1I0IOTNTES ALTNS TNG LANG. Meow
NG UEAETNG TOL PWTOG UTTOPOVUE, VIa
TIAPAOELY A, VA KATAVOrOOLUE TN
oLvBeon TWV ACTPWV KAl TWV YOAAEIWY
TIOL BplokovTal TIOAAG €T PWTOQ
LAKOLA 1 va TIapATNENOoLUE 08
TEAYHATIKO XPOVO TIG [UKPOOKOTIKEG
(PLOIOAOYIKEG dlepyaaieg TToLAauBavouy
¥WEA ota wvtava KutTapa. H OAN
artoteAeital anod atoua, vIa 1 popla
KAl N AAANAETHOOAOT) TOULG UE TO PWS
elval auTr) TToOL TIPOKAAEL palvoLIEVA TIOV
LAG BonBolv va Katavorjooue Tn ¢guon
NG LANG. Ta Atoua, Ta WVTA 1 Ta Popla
E£X0ULV OPICLIEVA evePYEIAKA eTTTTEDA, TA
oTtola cLvNBwWS oxetidovtal e Ta
evVeEPYEIOKA ETUHTIEDA TIOL PTIOPOLY VA
KATAAQBOLV Ta NAEKTPOVIA OTNV LADN.
MEPIKES POPES TO PWS TTaPAyeTaAl ATO
Vv VAN, 1}, CLVNBEOTEPQ, EVA PWTOVIO

Ultralight [12/13pt]

H OUAN amoteAeital anod atopa, 1vTa 1 popLa Kat n
AAANAETIOPAOT) TOLG e TO PWS elval AvTr IOV
TIPOKAAEL DIAPOPA PAVOLEVA TIOL UTIOPOLV VA
LAG BonBrjoouy va KAtavoroovpe tn euon TNQ
LANG. Ta AToua, Ta WVTA 1) TA POPLA EXOLV
OPIOPEVA EVEPYEIOKA ETUTIEDQ, TA OTIOI CLVNBWS
oxetiovtal e Ta evepyelaka ettimeda mou
UTTOPOLV VA KATAAGBOLV TA NAEKTPOVIA OTNV LAN.
MepPIKEG POPES TO PWS TTAPAYETAL ATtd TNV VAN, 1,
ouvnBeoTePQ, Eva PWTOVIO PWTOS UTtopel va
AAANAETUOPACEL UE EVEPYEIAKA eTITIEDA LIE

Ultralight [9/10pt]

Ta atopa, Ta wvta n ta popla
€XOULV OPLoPEVA evepPYELaKA
emiredaq, Ta omoia cuvnBwg
oxetiovtal e ta evepyelaka
eTireda oL UTtoPOoLY Va
KOTAAGBoLV Ta NAeKTPOVIA
oTtnVv LAN. MePIKESG POPEQ TO
OWS apayetat ano v VAN T,
ouvnBeoTtepa, eva GWTOVIO
PWTOQ UTtopel va aAAnAeTl
Opdoel pe evepyelaka etimeda
e dlapopOoLg TOOTIOLG.
MTtopoUpE va avanapaotr-
OOULLIE TQ evepyelaka eTtimeda
g LANG g éva dlaypapua
YVWOoTO wq dlaypapua Jablon-
ski, Ttou aivetal oTo oxnua 2.
Eva atopo 1) poplo otn
XAUNAOTEEN OLVATT EVEPYEIAKT)
KOTAOTAOT), YVWOTN WS BACIKN

Ultralight [7/8pt]

Ta atopa, Ta 1vTa n ta popla €xouvy
OplopEVA evepyelakd eTtineda, ta omoia
ouvnBbwg oxetidovTal e Ta evepyelakda
eTimeda Tou UTToPOLV VA KATAAGROLY
TA NAEKTPOVIA OTNV VAN, MEPIKES POPEQ
TO WG Ttapdyetal amd v AN T,
ouvnBeaoTtepaq, &va PWTIOVIO PWTOQ
ptopel va aAAnAeTudpaoel e evep-
velakd emimeda pe dldpopous TPOToUS.
MTopoULEe va avanapaotrioco- LUE Ta
evepyelaka etineda g LANG oe eva
SLAYPAMHA YVWOTO WS dlAypappa
Jablonski, ou @aivetat oto oxnpa 2.
Eva Atopo 1 Hoplo atn xapnAotepn
dLVATH) EVEQYELAKT) KATACTAON, YVWOTN
wg BacIkn kataotacon, unopet va
anoppo®roel Eva pwTovIo, To oTolo Ba
T0 avefdoel oe eva LYPNAOTEPO evePYEL
ako eTinedo, yVwoTo ws Oleye- pUEvN
Kataotaon. Me auvtodv Tov TpoTo, N LAN
pTIopEl va amoppoPrioel pws XapaK-
TNPIOTIKWY LUNKWV KLLATog. Eva dtopo
1) HOPLO TIapapével oLvrBwS oe pla
dleyeppevn KataoTaon Hovo yid TIOAD
HIKPO XPOVIKO BlA0TNHA KAl XAAAPWVEL

Noi Grotesk Ultralight Italic  [65/55pt]
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[0 wq elval To KUPLO
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Ta atouaq, ta ovtan ta Hopla
EXOUV KABOPIOLEVES EVEQYEIAKEG
oTabLEeS, TTOL CLVNBWS CLVOEOVTAl
LIE TIC eVEQVEIAKES OTABLIES TTOU TA

Noi Grotesk Ultralight Italic  [15/16pt]

Otav 10 pws aAAnAemidopd e tnv VAN
urtopel va aiAagel, kKal UeAETWVTAG TO
PWG TIOL ExEL TIDOKLYEL 1T AAANAeTIONA
e tnv UAnN, UTTOPOLV va TIROCOIOPIOTOVV
TTOAAEG 1010TNTES AUTNG TNG VANG MeEow
NG UEAETNG TOL PWTOG UTTOPOULIE, VIa
TaPAOELyLQ, VA KATAVONOOUUE TN
ouvBean Twv ACTPWV KAl TwV yaiasiwv
TTIOU [pIoKOVTAl TTIOAAQ TN QWTOG
LAKOIA 17 va TTApATNENO0OVIE OETTOAYL
ATIK O XPOVO TIG UIKOOOKOTIIKES
PUOIOAOVYIKEG OlepyAOieqTIOL AQUBAVOLYV
Xwpa ota ¢wvtava KOttapa. H OAn
arnoteAeital and arouaq, 1ovIa n Uopla
Kal n aAAnAETiopaor toug UE TO PwS
elval autn mou TTPOKAAEl paivoleva mou
uag BonBouv va Katavonoouve Tn @uUon
™G UANG. Ta atouaq, ta 1ovia n ma uopla
EXOULV OPIOLIEVA EVEQYEIAKA ETITIEDA, TA
oroia ovvnBwe oxetidovtal e 1A
evepyelaKka emimeda mouv UToPoLV va
KATtaAdBouv Ta NnAEKTPOVIA OTNV UAN.
MepIKEG POPES TO PwWG TtapAyeTal Ao
Vv UAn, 1, ouvnNBeOTENQA, EVA PWTOVIO

Ultralight Italic  [12/13pt]

H 0An amoteAeitar anod atoua, 1OVIa 1 Lopla Kat n
aAAnAetmtidopaocr) Ttoug e To pws elval Qutr TTou
TooKaAel dlapopa QaivoLeva Tou UTTOPOoLY va
uas Bonbricouv va Katavornoouue tn euorn g
OANG. Ta datouaq, Ta 1ovia ) 1a uopla exouvv
oplougva evepyelaka emimeda, ta onoia ouvnbws
oxetidovtal |Ue ta evepyelakd emimeda mou
UTIOOOUVV VA KATAAQBOLV TA NAEKTOOVIA OTNV VAN.
Mepikeg QopES TO pwe Ttapdyetal aro v VAN, N,
ouvnBeaTEPQA, Eva PWTOVIO PWTOS UTIOPE( va
AAANAETIOPACEL UE EVEPYEIAKA ETITTEDA IE

Ultralight Italic  [9/10pt]

Ta atoua, Ta 1ovra n ta uopla
EXOLV OPIOLIEVA evePYElaKd
emnimedaq, ta onola ouvrbwe
oxetidovtal ue Ta evepyelaka
emnimeda mouv UTToPOUV va
KataAdaBouv ta nAektpovia
otnVv VAN. MepIkEs popEeS TO
QWS Trapdayetal arto v VAN n,
ouvnBeaTtepaq, eva PuWTOVIO
PWTOG Utopel va arlAnAer
opdaoel Le evepyelakd etimeda
e dldPopOoUS TPOTIOUG.
Mropouue va avarnapaotri-
ooule Ta evepyelakd ertimeda
TG VANG og gva didypauua
YVWoTO we dlaypapua Jablon-
ski, tou @alvetal oto oxriua 2.
Eva atouo 1y uopto otn
XQUNAOTEPN dLVATT] eVEPYEIQKT)
Katdotaon, yvwoTtr) we Aotk

Ultralight Italic  [7/8pt]

Ta atoua, Ta 16vTa 1} Ta Uopla ExouV
oplopeva evepyelakd emnlneda, ta omola
ouvribwe oxetiovtal Le Ta evepyelakd
emnimeda mou UTToPoLV va kKataAdpBouvv
a NAeKTPOVIA OTNV UAN. MEPIKES POPES
TO QWG mapayetal ano v VAN 1,
ouvnBeaTepa, eva PWTOVIO PWTOG
uropel va aAAnAemidpaocel ue evep-
yelaka emtineda e oldpopous TPOTTOUG.
Mropouue va avanapaotrico- vpe ta
evepyelakd emineda tng VANG oe éva
dldypappa yvwoto we oldypapua
Jablonski, Tou @aivetal oto oxnua 2.
Eva dropo 1j Hopto otn xaunAotepn
duvartrj evepyelakT) Katdotaon, yvwotn
WG Baocikn katdotaon, umopel va
anoppo@rioel &va pwTtovio, To orolo Ba
TO avefdoel og gva LPNAOTEPO evepyel
ako enimedo, yvwoTto we Oleye- PUEVN
kardotaon. Me autov Tov TpOTo, N VAN
UTopEl va armoppoproel pwe Xapaxk-
TNPIOTIKWY UNKWV KOUATOG. Eva dtouo
1} LopLo mapapgvel ouvribwes oe a
OleyEPEVT KATAOTAON UOVO YA TTOAU
UIKPO XPOVIKO OlAoTNUA Kal XaAapwvel
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NOI GI‘OteSk The speed (SI) of light
IN a vacuum is defi-

ned to be exactly 299
792458 m/s.Visible
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The S/oeeol (SI) of light
iIn a vacuum is defi-
ned to be exactly 299
7924568 m/s. Visible
light Is not inherently
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Light Is our primary
means of perceiving
the world arouna

Noi Grotesk Light [35/34pt]

The atoms, ions or molecules have
defined energy levels, usually
associated with energy levels that
electrons in the matter can hold.

Noi Grotesk Light

As light interacts with matter it can be
become altered, and by studying light
that has originated or interacted with
matter, many of the properties of that
matter can be determined. It is through
the study of light that, for example, we
can understand the composition of
stars and galaxies that are many light
years away or watch in real time the

[15/16pt] Light [12/13pt]

Matter is composed of atoms, ions or molecules
and it is through their interactions with light which
gives rise to the various phenomena which can
help us understand the nature of matter. The
atoms, ions or molecules have defined energy
levels, usually associated with energy levels that
electrons in the matter can hold. Light sometimes
be generated by the matter, or more commonly, a
photon of light can interact with the energy levels
in a number of ways.We can represent the energy
levels of matter in a scheme known as a Jablonski
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Light is our primary
means of perceiving
the world around us

Noi Grotesk Light Italic [35/34pt]

The atoms, ions or molecules have
defined energy levels, usually
associated with energy levels that
electrons in the matter can hold.

[15/16pt]

Noi Grotesk

As light interacts with matter it can be
become altered, and by studying light
that has originated or interacted with
matter, many of the properties of that
matter can be determined. It is through
the study of light that, for example, we
can understand the composition of
stars and galaxies that are many light
years away or watch in real time the

Light Italic Light Italic [12/13pt]

Matter is composed of atoms, ions or molecules
and it is through their interactions with light which
gives rise to the various phenomena which can
help us understand the nature of matter. The
atoms, ions or molecules have defined energy
levels, usually associated with energy levels that
electrons in the matter can hold. Light sometimes
be generated by the matter, or more commonly, a
photon of light can interact with the energy levels
in a number of ways.We can represent the energy
levels of matter in a scheme known as a Jablonski

microscopic physiological processes
that occur within living cells. Matter is
composed of atoms, ions or molecules
and it is through their interactions with
light which gives rise to the various
phenomena which can help us under-
stand the nature of matter. The atoms,
ions or molecules have defined energy
levels, usually associated with energy
levels that electrons in the matter can
hold. Light sometimes be generated by
the matter, or more commonly, a photon
of light can interact with the energy
levels in a number of ways.We can re-
present the energy levels of matter in a

Light [9/10pt]

The atoms, ions or molecules
have defined energy levels,
usually associated with energy
levels that electrons in the
matter can hold. Light someti-
mes be generated by the
matter, or more commonly, a
photon of light can interact
with the energy levels in a
number of ways.We can
represent the energy levels of
matter in a scheme known as a
Jablonski diagram, represented
in Figure 2. An atom or molecu-
le in the lowest energy state
possible, known as the ground
state, can absorb a photon
which will allow the atom or
molecule to be raised to a
higher energy level state,

Light [7/8pt]

An atom or molecule in the lowest
energy state possible, known as the
ground state, can absorb a photon
which will allow the atom or molecule to
be raised to a higher energy level state,
known as an excited state. Hence the
matter can absorb light of characteri-
stic wavelengths. The atom or molecule
typically stays in in an excited state
only for a very short time and it relaxes
back to the ground state by a number
of mechanisms. In the example shown,
the excited atom or molecule initially
loses energy, not by emitting a photon,
but instead it relaxes to the lower
energy intermediate state by internal
processes which typically heat up the
matter. The intermediate energy level
then relaxes to the ground state by the
emission of a photon of lower energy
(longer wavelength) than the photon
that was initially absorbed.How do we
study matter using light? Since photons
that are either absorbed or emitted by
matter will be of a characteristic

microscopic physiological processes
that occur within living cells. Matter is
composed of atoms, ions or molecules
and it is through their interactions with
light which gives rise to the various
phenomena which can help us under-
stand the nature of matter. The atoms,
ions or molecules have defined energy
levels, usually associated with energy
levels that electrons in the matter can
hold. Light sometimes be generated by
the matter, or more commonly, a photon
of light can interact with the energy
levels in a number of ways.We can re-
present the energy levels of matter in a

Light Italic [9/10pt]

The atoms, ions or molecules
have defined energy levels,
usually associated with energy
levels that electrons in the
matter can hold. Light someti-
mes be generated by the
matter, or more commonly, a
photon of light can interact
with the energy levels in a
number of ways.We can
represent the energy levels of
matter in a scheme known as a
Jablonski diagram, represented
in Figure 2. An atom or molecu-
le in the lowest energy state
possible, known as the ground
state, can absorb a photon
which will allow the atom or
molecule to be raised to a
higher energy level state,

Light Italic [7/8pt]

An atom or molecule in the lowest
energy state possible, known as the
ground state, can absorb a photon
which will allow the atom or molecule to
be raised to a higher energy level state,
known as an excited state. Hence the
matter can absorb light of characteri-
stic wavelengths. The atom or molecule
typically stays in in an excited state
only for a very short time and it relaxes
back to the ground state by a number
of mechanisms. In the example shown,
the excited atom or molecule initially
loses energy, not by emitting a photon,
but instead it relaxes to the lower
energy intermediate state by internal
processes which typically heat up the
matter. The intermediate energy level
then relaxes to the ground state by the
emission of a photon of lower energy
(longer wavelength) than the photon
that was initially absorbed.How do we
study matter using light? Since photons
that are either absorbed or emitted by
matter will be of a characteristic



Noi Grotesk Light [65/55pt] Noi Grotesk

CBeT-2T0 Hawe
OCHOBHOE CPeOCTBO
BOCMPUATUA

Noi Grotesk Light

[Cyrillic] 146 Light Italic

CBeT-9T0 Halle
OCHOBHOE CPencTBO
BOCIPUVATUA

[35/34pt]

ATOMBbI, NOHbI UITW MOIEKYJSIbI
UMEKOT OrNpeaesieHHbIE SHEPIeTH -
yeckue YpoBHU, 0ObIYHO CBA3a-
HHbIE C SHEPreTn4ecKMm YpoBH-

[15/16pt]
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[35/34pt] Noi Grotesk

ATOMbI, OHbI NI MOJIEKYJSTbI
MMEIOT OMnpedeneHHble SHepPreTn-
yeckre ypoBHU, 0ObIMHO CBA3Aa-
HHblE C QHEPTETUYECKMMUN YPOBH-

[15/16pt] Light

Light Italic

Noi Grotesk Light [12/13pt] Noi Grotesk Light Italic Light Italic [12/13pt]

[Mpn BaMMoOgencTBmMm ceeta C
BELLECTBOM OH MOXET M3MEHATbLCA, U,
n3yyaA CBET, BOSHUKLUWIA WA
B3aMMOLENCTBYIOLLMW C BELLECTBOM,
MOXXHO ONpenennTb MHOIie CBOMCTBA
9TOro BeuwlecTsa. ViMeHHO 6narogapa
M3YYEHWIO CBETA Mbl MOXEM,
HanpumMep, MOHATb COCTaB 3BE3[ U
ranakTuK, HaxogaLwmxca Ha
PacCTOAHMM MHOTMX CBETOBbIX TIET OT
Hac, N1 HabnaaTb B pealnbHOM
BPEMEHV MUKPOCKOM- NYECKNE
dOU3MONOrnM4Yeckrie NPoLEeCChI,
NPONCXOOALLMNE B XUBbIX KITETKAX.
MaTtepua COCTOUT 13 aTOMOB, VIOHOB
N MONEKYI, U UMEHHO brarogapA nx
B3aMMOOENCTBUIO CO CBETOM
BO3HMKAIOT pasfnyHble ABMEHUA,
KOTOPblEe MOMOTratT HaMm NOHATb
npupoay Mmatepurn. ATOMbI, MOHbI UK
MOMEKYIbl MMEIT onpeneneHHble
SHepreTrnyeckme YypoBHU, 0ObIYHO
CBA3aHHbIE C 9HEePreTU4YeCKMYy
YpOBHAMM, KOTOPbIE MOTYT 3aHMMaTb

MaTtepusa COCTOUT U3 aTOMOB, MIOHOB MU
MOJEKYI, 1 UMEeHHO briarofapa nx
B3aMMOOENCTBUNIO CO CBETOM BO3HMKAIOT
pasnnyHble ABMEHMA, KOTOPblIE MOrYT MOMOYb
HaMm MOHATb NPUPOAY MaTepPU. ATOMbI, MOHbI UM
MOMEeKYIbl UMEIT onpeaeneHHble
9HepreTU4ecKne YypoBHM, 0ObIYHO CBA3AHHbIE C
9HEPreTUYeCKNMM YpOBHAMM, KOTOPbIE MOTYT
3aHVMaTb 9M1eKTPOHbI B BellecTBe. CBET MHoraa
reHepupyeTca BELECTBOM, UK, 4To 6Gonee
pacnpocTpaHeHo, POTOH CBETa MOXKET

Light [9/10pt]

ATOMbI, NOHbI UM MOMEKY b
VIMEOT onpegeneHHbole
aHepreTUyeckme YpoBHH,
06bI4YHO CBA3AHHbIE C
3HEepPreTUYeCcKMM YpoBHAMMU,
KOTOpble MOryT 3aHUMaTb
9NeKTPOHbI B BellecTBe. CBeT
MHOrga reHepupyerca
BELWECTBOM, UK, 4TO 6onee
pacnpocTpaHeHo, OTOH
cBeTa MOXET
B3aMMoaencTBoBaTh C
SHEPreTUYEeCKUMYM YPOBHAMMN
pasnuyHbiMu cnocobamu. Mbl
MOXXEM MpeacTaBmUTb
aHepreTuyeckme ypoBHU
BELLECTBA B BUAE CXEMbI,
M3BECTHOW Kak gunarpamMmma
AGNoHCKOro, NpeacTaBneHHas
Ha pUcyHke 2. ATOM nnu

Light [7/8pt]

ATOM VNN MONeKyna B CaMOM HU3KOM
9HepreTM4eCckKoM COCTOAHUM,
M3BECTHOM Kak OCHOBHOE COCTOAHME,
MOXET MOrnoTUTb POTOH, KOTOPbIN
No3BONNUT NOAHATL aTOM UMW MONeKyny
Ha 6onee BbICOKUA 9HEPreTUYeCKnin
YPOBEHb, N3BECTHbIN Kak BO3OYX-
[eHHoe cocToAHMe. TakMm 06pasom,
BELECTBO MOXET Mornouatb ceeT
XapaKTepPHbIX AMH BOMH. ATOM UK
Mosekyna obbl4HO OCTalOTCA B
BO36Y>XAEHHOM COCTOAHUM TONbKO B
TeYeHne 04eHb KOPOTKOro BPEMEHN U
penakcupytoT o6paTHO B OCHOBHOE
COCTOAHME C MOMOLLbIO pAfa
MexaHW3MOB. B nokasaHHOM nprmMepe
BO3OY>XXAEHHbI aTOM 1N Monekyna
CHayana TepAeT 9HePruio, HO He NYyTem
1cnyckaHnA oToHa, a BMECTO 3TOro
penakcupyeT B MPOMexXyToyHoe
CoCTOAHME C 6onee HN3KOWM aHepruen
3a c4eT BHYTPEHHMX NPOLLeCCOB,
KoTOpble 06bIYHO HarpesatT
BELEeCTBO. 3aTeM MPOMEXYTOYHbIN
9HepreTny- eCKuih yposeHb

[lpy BlaMoaencTBmm cBeTa C
BELLECTBOM OH MOXKET MBMEHATbLCA, U,
n3y4yaA CBET, BOSHUKLLMK UNITN
B3arMOLENCTBYIOLUMN C BELLECTBOM,
MOXXHO ornpenenintb MHOrme cBovcTBa
aToro BeljecTBa. ViMeHHo 6rarogap4
NBYYEHUIO CBETa Mbl MOXXEM,
Haripvmep, NoHATb COCTaB 3BE3 U
ranakTuk, HaxogALUMXCA Ha pacCTOAHNM
MHOIMX CBETOBbIX NIET OT Hac, U
Habnrogarb B peasilbHOM BPEMEHM
MUWKPOCKOIM- N4ECKMNE
pusnonormdeckime rnpoLecchl,
npovcxogAaLime B XXMBbIX KIleTKax.
Matepuma cocTouT 13 atoMoB, MOHOB
v mMorsiekyr, v MMeHHo 6rarogapA mx
B3anMOoenCTBNO CO CBETOM
BO3HUWKAKT passindyHble ABJIEHUA,
KOTOpPble rMoMoraroT HaM MOHATb
npuvpoay marepumn. ATOMbI, MOHbI NI
MOJIEKY/IbI MMeKOT orpeaesieHHbIe
SHepreTnyeckme ypoBHM, 06bIHHO
CBA3aHHkbIe C SHepPreTM4eCKUMm

YPOBHAMW, KOTOPbIE MOIyT 3aHVMartb

Martepua cocTomuT 13 aToMoB, MIOHOB U
MOIEKYs, U UMeHHO Grnarofapa mx
B3aMMOAENCTBMIO CO CBETOM BO3HMKAOT
pasfinyHble ABIEHWS, KOTOPbIE MOryT NOMOYb Ham
MOHATb NpUpPoaY MaTepui. ATOMbI, MOHbI MU
MOMEKYIIbl MMEKT OrnpenesieHHbIe
SHEepreTU4yecKme YpoBHU, 06bIYHO CBA3aHHbIE C
SHEPreTUYECKMMU YPOBHAMMU, KOTOPbIE MOTYT
3aHVMaTh 9N1IeKTPOHbI B BelljecTBe. CBET MHOrAa
reHepupyeTcAa BELLECTBOM, UM, 4To boree
pacrpocTpaHeHo, (OTOH CBETa MOXET

Light Italic [9/10pt]
ATOMbI, IOHbI NITN MOJIEKYITbI
MMerT ornpenerieHHbIe
SHepreTuyeckKmne YpoBHM,
06bIYHO CBABaHHbIE C
SHEepreTUYeCcKUMmM YypoBHAMM,
KOTOpble MOryT 3aH1MaTh
BN1eKTPOHbI B BelecTse. CBeT
nHorga reHepupyetcH
BeLecTBOM, uiu, 4To boree
pacrnpocTpaHeHo, hOTOH cBeTa
MO>XeT B3aMOLeiCTBOBaTb C
BHepreTnYecKUMm YypoBHAMM
pasnuyHbiMy criocobamu. Mbi
MOXKEeM npencTaBmTb
BHepreTuyeckKme YypoBHU
BeljecTBa B BuAE CXeMbl,
M3BECTHOW Kak auvarpamMmma
A6oHcKoro, npepcTaBieHHas
Ha pycyHKe 2. ATOM vniu
Morsekyra B caMOM HU3KOM

Light Italic [7/8pt]

ATOM WM MOsIeKY1a B CAMOM HU3KOM
9HepreTM4eCKoM COCTOAHMM,
M3BECTHOM Kak OCHOBHOE COCTOAHME,
MOXXET NOrnoTUTb (POTOH, KOTOPbIN
M03BOMUT NOAHATL aTOM UM MOSIEKYNY
Ha 6oriee BbICOKMI OHEPreTnyecKmni
YPpOBEHb, N3BECTHbIM KaK BO3OYX-
JeHHoe cocToAaHune. Takum obpasom,
BELLEeCTBO MOXXET ornoLars cBet
XapakTepHbIX A/IMH BOSIH. ATOM unum
Monekyna o6bl4HO OCTalTCA B
BO3OYXXAEHHOM COCTOAHUM TOJTbKO B
Te4YeHne 04eHb KOPOTKOroO BPEMEHU 1
penakcupyroT 06paTHoO B OCHOBHOE
COCTOAHME C MOMOLLbIO PAAa
MexaHW3MOB. B nokazaHHOM npumMepe
BO3OYXXAEHHbIV aTOM UV MOsIeKyna
CHayarna TepAeT 9Hepruo, Ho He NyTem
ncnyckaHua ¢hoToHa, a BMECTO 9TOro
penakcupyeT B MPOMEXXYToyHoe
cocToAHMeE ¢ boree HU3KOWM aHepruen
3a cYeT BHYTPEHHUX MPOL,eCcos,
KOTOpble 06bIYHO HarpeBaroT BeLecTBO.
3aTtemM MpomMexyToYHbIv sHepreTmn-
4YeCKUM YpoBEHb penakcupyet B
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TO WG elval TO KLPLO
LECO AVTIANYNG TOU
KOOIOL YUPW HOG.

Light

[65/55pt] [Greek] 148 Light Italic [65/55pt] [Greek] 149

10 pwg elval To KUPLO
HECO avTIANYNG ToU
KOOLIOL YUPW HQG.

Ta atouaq, ta ovta n ta popla
EXOLV KABOPIOUEVEG EVEQYEIAKEG
OTABLEG, TTOL oLVNBWS ocuvoeovTaAl
LIE TIC EVEPYEIQKESG OTABLIESG TTOV TA

[15/16pt]

Noi Grotesk [35/34pt]

Ta atouaq, Ta 1vVTa N Ta popLa
EXOLV KOBOPIOUEVES EVEPVEIOKER
OTABUEG, TTOL CLVTBWS cuvdeoVTal
LE TIC EVEPYEIAKES OTABLIEG TTOV

Light

Noi Grotesk Light ltalic

Noi Grotesk

Otav 10 pwg aAANAeTudPA e TNV LAN

[15/16pt] Light [12/13pt] Noi Grotesk

Otav 10 pwg aAAnAemidopad e tnv VAn

Light Italic Light Italic [12/13pt]

H OAn amoteAeital and atopa, LOVIA 1) HOPLA KAl N H 0An amoteAegital ano artouaq, ovia rj uopla Kat n

UTtopei va aAAGEEL, KAl HEAETWVTAG TO
(PWQ TIOL €XEL TIPOKLYPEL 1) AAANAETIOPA
LE TNV LAN, UTTOPOLV VA TIPOCAIOPIOTOLV
TIOAAEQ 1O1OTNTEQ ALTNG TNG LANG. MEow
NG MEAETNG TOL PWTOQ UTIOPOLE, VI
TIAPAdELY A, VA KATAVOT)OOULLE TN
oLvBeon Twv ACTPWYV KAl TWV YAAA&LWY
TIOL BpiokovTtal TIOAAG €T PWTOG
HOKPLA 1) VA TIApATNPENOOLUE OE
TIPAYMATIKO XPOVO TIG UUKQOOKOTIKESG
(PLOLOAOVIKEG dlepyaoieg TTOLAAUBAvoLY
Xwpa ota {wvtava KOTtapa. H 0An
artoteAeital anod atouq, WvIa n popLa
KAl N AAANAETIIOPAOT) TOLG E TO PWG
eival autn Touv TIPOKAAEL palvopueva
TIOL HAg BonBoulv va KAatavorjocovpe TN
(pLON TNG LANG. Ta dtouaq, Ta WvTa n ta
LOPLA €XOLV OPLOUEVA EVEPYEIAKA
eTtiTedq, TA oToia cuvrBwg oxetidovtal
LE TA eVEPYEIAKA €TUTIEDA TIOL UTIOPOLV
VA KATAAQBOULV TA NAEKTPOVIA OTNV LAN.
MEPIKES POPEG TO PWS TTapAyeTal Ao
TNV LAN, 1), cLvNBEOTEPQ, EVA PWTOVIO

AAANAETIIOPOOT) TOLG e TO WS eival QLTI IOV
TIPOoKAAel dldpopa pavopeva TTOL PTTOPOLY Va
Hag BonBricouy va Katavorjcoupe In pLon NG
OANG. Ta atoua, Ta WVTa 1 Ta poOPLa EXOLV
oplopéva evepyelaka emimeda, Ta omoia cuvnBwWg
oxetidovtal he Ta evepyelaka eTtimeda Touv
MTIOPOLV VA KATAAGBOLV T NAEKTPOVIA OTNV LAN.
MepPIKESG POPEQ TO PWG TTAPAyETAL ATIO TNV LAN, 1,
ouvnBEoTEPQ, Eva PWTOVIO PWTOG UTToPEL va
AAANAETUOPACEL UE EVEPYEIAKA eTHTIEDA LE

Light [9/10pt]

Ta atoua, Ta wvta n ta popla
€XOULV OPLOUEVA EVEPYELAKA
eminedaq, Ta omoia cuvrdwg
oxetidovtal pe ta evepyelaka
emineda mouv PmopoLy va
KaTaAdBouv ta nAektpovia
otV LAN. MepIkEQ PoPES TO
OWwg apayetal ano v VAN,
ouwvnBEoTEPQ, EVA PWTOVLO
OWTOG UTtopei va aAAnAeTtl
dpaoel e evepyelaka emineda
pe dlAPOoPOoLS TPOTIOLG.
MTopoUpE va avanapaoTr-
oouLpE Ta evepyelakd etimeda
™™g LANG og eva dlaypappua
YVWOTO wg dlaypappa Jablon-
ski, Tou @aivetal oto oxnua 2.
Eva atopo 1 nuéplo otn
XapnAotepn duvatn
EVEPYELAKT KATAOTAON, YVWo TN

Light [7/8pt]

Ta dtopa, Ta 1vVTA 1) Ta HopLa €XoLV
oplopEvVa evepPYELaKA eTtiTtedq, Ta omoia
ouvnBwg oxeTiCovtal pe Ta evepyelakd
emimeda mov PUToPOLV va KATaAdBouv
Ta nAekTpoOvVIa oTnVv LAN. MeEPLKES
POPEQ TO PWQ Tapdayetal amd tnv OAN
1, ouvnBgaoTePQ, EVa PWTOVIO PWTOQ
umopei va aAAnAetudpdoet ue evep-
velaka emineda pe dlpopoug TPOTIOVG.
MTopoULE va avamapacTroo- LUE Ta
evepyelaka etmimeda tng LANG oe éva
SlAYPAUHA YVWOTO wg Slaypappa
Jablonski, Tou gaivetal oto oxnua 2.
‘Eva atopo 1) poplo otn xapunAotepn
duvatr evepyeLlakr KATaoTaon, yVwoTn
wg BAcCtkn KataoTaon, pmopei va
aAToPPOPNCEL Eva GWTOVIO, TO OTIol0 Ba
TO avefdoel og eva LPNAOTEPO evepyel
ako eTimedo, yvwoTd wg Oleye- pUeEvN
Katdaotaon. Me avtov Tov TPOTo, N VAN
uUTopei va anoppo@rioel ws XapaK-
TNPLOTIKWY UNKWV KOUATOG. Eva dtopo
) HOPLO TtAPApEVEL GLVNBWG e pLa
OleyEPHEVT) KATAOTAOT) HOVO YIa TIOAD
UIKPO XPOVIKO SlAoTNHa Kal XaAapwvel

umopel va aAAddel, kal UEAETWVTAG TO
PWG TTOV EXEL TTPOKLYEL 11 aAAnAemidpa
Ue TNV VAN, UTTOEOLV va TTEOOOI0PIOTOVV
TTOAAEG 1OI0TNTEG AUTIG TNG VANG. Meow
NG UEAETNG TOL PWTOG UTTOPOULIE, VIa
TapAdelyLd, va Katavorjooue TN
ouvBeon Twv doTPpwV KAl TwV yaAa§lwv
oL Bpiokovtal TTOAAd €T PWTOG
UAKELA 1) va TTapAatnErioouUe oeTpayd
aTIK O XPOVO TIG UIKPOOKOTIKEG
(PUOIOAOVIKEG dlepYAOIEGTIOL AQUSAVOLV
Xwpa ota {wvtava Kuttapa. H oAn
artoteAeitar ano drtouaq, 1ovTa r Lopla
Kal n AAANAeTiOpAOoT) TOUG LUE TO PWG
glval autrj Tou TPOKAAE( palvouegva mou
uag Bonbouv va kKatavorjoovue tn @uaon
™G UANG. Ta dtouaq, Ta 1ovta n ta uopla
EXOULV OPIOUEVA EVEQYEIAKA eTTITIEDA, TA
ortola ouvribwe oxetiovtal Ue 1A
evepyelaka emineda mouv UTopoLV va
KataAdBouv ta nAektpovia otnv VAn.
MepIkES POPES TO WG TTapdyetal amo
NV UAn, rj, ouvnBgoTELPQ, Eva PWTOVIO

aAAnAemidpaor) Toug Le TO QWS glval QuTrj TTOL
TpokaAel didpopa aivopeva mou UTTopoLV va
uag Bonbricouvv va katavorjoouue tn eLon g
UANG. Ta datouaq, ta 1ovta 1 ta uopla Exouvv
oplougva evepyelakd eminedq, Ta omnoia ouvvribwe
oxetidovtal Ue ta evepyelakd emineda mou
UTTOPOUV va KATAAdBOULV Ta NAEKTPOVIA OTNV VAN.
Mepikeg pop&ES To pwS Tapdyetal amod tnv VAN, 1,
ouvnBeaoTePQ, Eva QWTOVIO PWTOG UTTopEl va
aAAnAemidpdoel ue evepyelaka emnimeda e

Light Italic [9/10pt]

Ta atouaq, Ta 1OvTa 1j ta popla
EXOULV OplolEVa evepYEIaKA
eminedaq, Ta omoia ouvribwe
oxetiCovtal Ue ta evepyelakd
emnimeda mov UTopouV va
kataAdfouv ta nAektpovia
oTnVv VAN. MepIKES POPES TO
Pwe mapdyetal amod v VAN N,
ouvnBeaTtepa, Eva wWTOVIO
PWTOG UTTopEel va aAAnAeT
opdoel e evepyelakd emimeda
e dlapopous TPOTTOUG.
MrmopoUue va avanapaoctr-
ooule Ta evepyelakd emineda
NG VANG og gva diaypauua
YVwoTo we olaypauua Jablon-
ski, Tou alivetal oTo oxIjua 2.
Eva dtouo rj popto otn
xapnAotepn dvvatn
evepyelaKkr Kataotaon, yvwoTtn

Light Italic [7/8pt]

Ta datopa, Ta 1dvIa 1j Ta Uopla Exovv
oplougva evepyelakd emnineda, Ta onola
ouvribwe oxeti{ovtal pe Ta evepyelakd
emnimeda mouv UmopoULV va kataAdBouvv
TAa NAEKTPOVIA OTNV UAN. MEPIKES POPES
TO WG mapdyetatl anod v VAN 1,
ouvnBeaTepa, Eva PWTOVIO PWTOS
uropel va aAAnAemdopdoet pe evep-
yelakd emimeda e dldapopous TPOmouG.
MropoUEe va avanapactioo- VUE Ta
evepyelaka emimeda g VAnG oe gva
dldypappa yvwoTto we didypauua
Jablonski, ou @aivetal oto oxriua 2.
Eva dtopo 1j Hépto otn xaunAotepn
ouvartrj evepyelakn kKatdotaon, yvwoTtr
w¢ Baoikn katdotaon, pumopel va
amoppo@rioel &va ewTtovio, To onolo Ba
TO avefdoel og Eva uYPnAOTEPO evepyel
ako eninedo, yvwoTo we dleye- pUEVN
katdotaon. Me autov tov TpoTo, n VAN
UTIOpE( va amoppoPrioel pws XapaK-
TNPIOTIKWV UNKWV KOUATOG. Eva dTouo
1} Uopto mapaugvet ovvribwg oe pa
Oleyepuevn kKatdotaon Lovo yia ToAD
LIKPO XPOVIKO dldoTnUa Kal XaAapwvet
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The speed (S) of Ilght
In a vacuum is defi-
ned to be exactly 299
792458 m/s.Visible
light is not inherently
dlfferent from others
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The speed (Sl) of light
in a vacuum is defi-
ned to be exactly 299
792458 mi/s. Visible
light Is not inherently
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[Latin] 152

Light Is our primary
means of perceiving
the world around

Noi Grotesk Regular [35/34pt]

The atoms, ions or molecules
have defined energy levels, usual-
ly associated with energy levels
that electrons in the matter can

Noi Grotesk Regular [15/16pt]

As light interacts with matter it can be
become altered, and by studying light
that has originated or interacted with
matter, many of the properties of that
matter can be determined. It is through
the study of light that, for example, we
can understand the composition of
stars and galaxies that are many light
years away or watch in real time the
microscopic physiological processes
that occur within living cells. Matter is
composed of atoms, ions or molecules
and it is through their interactions with
light which gives rise to the various
phenomena which can help us under-
stand the nature of matter. The atoms,
ions or molecules have defined energy
levels, usually associated with energy
levels that electrons in the matter can
hold. Light sometimes be generated by
the matter, or more commonly, a pho-
ton of light can interact with the energy
levels in a number of ways.We can re-
present the energy levels of matter in a

Regular [12/13pt]

Matter is composed of atoms, ions or molecules
and it is through their interactions with light which
gives rise to the various phenomena which can
help us understand the nature of matter. The
atoms, ions or molecules have defined energy
levels, usually associated with energy levels that
electrons in the matter can hold. Light sometimes
be generated by the matter, or more commonly, a
photon of light can interact with the energy levels
in a number of ways.We can represent the ener-
gy levels of matter in a scheme known as a

Regular [9/10pt]

The atoms, ions or molecules
have defined energy levels,
usually associated with energy
levels that electrons in the
matter can hold. Light someti-
mes be generated by the
matter, or more commonly, a
photon of light can interact
with the energy levels in a
number of ways.We can
represent the energy levels of
matter in a scheme known as a
Jablonski diagram, represen-
ted in Figure 2. An atom or
molecule in the lowest energy
state possible, known as the
ground state, can absorb a
photon which will allow the
atom or molecule to be raised
to a higher energy level state,

Regular [7/8pt]

An atom or molecule in the lowest
energy state possible, known as the
ground state, can absorb a photon
which will allow the atom or molecule
to be raised to a higher energy level
state, known as an excited state. Hence
the matter can absorb light of
characteristic wavelengths. The atom
or molecule typically stays in in an
excited state only for a very short time
and it relaxes back to the ground state
by a number of mechanisms. In the
example shown, the excited atom or
molecule initially loses energy, not by
emitting a photon, but instead it relaxes
to the lower energy intermediate state
by internal processes which typically
heat up the matter. The intermediate
energy level then relaxes to the ground
state by the emission of a photon of
lower energy (longer wavelength) than
the photon that was initially absorbed.
How do we study matter using light?
Since photons that are either absorbed
or emitted by matter will be of a
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Light is our primary
means of perceiving
the world around us
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The atoms, ions or molecules
have defined energy levels, usual-
ly associated with energy levels
that electrons in the matter can

Noi Grotesk Regular ltalic  [15/16pt]

As light interacts with matter it can be
become altered, and by studying light
that has originated or interacted with
matter, many of the properties of that
matter can be determined. It is through
the study of light that, for example, we
can understand the composition of
stars and galaxies that are many light
years away or watch in real time the
microscopic physiological processes
that occur within living cells. Matter is
composed of atoms, ions or molecules
and it is through their interactions with
light which gives rise to the various
phenomena which can help us under-
stand the nature of matter. The atoms,
ions or molecules have defined energy
levels, usually associated with energy
levels that electrons in the matter can
hold. Light sometimes be generated by
the matter, or more commonly, a pho-
ton of light can interact with the energy
levels in a number of ways.We can
represent the energy levels of matter in

Regular Italic [12/13pt]

Matter is composed of atoms, ions or molecules
and it is through their interactions with light
which gives rise to the various phenomena which
can help us understand the nature of matter. The
atoms, ions or molecules have defined energy
levels, usually associated with energy levels that
electrons in the matter can hold. Light sometimes
be generated by the matter, or more commonly,
a photon of light can interact with the energy
levels in a number of ways.We can represent the
energy levels of matter in a scheme known as a

Regular Italic [9/10pt]

The atoms, ions or molecules
have defined energy levels,
usually associated with energy
levels that electrons in the
matter can hold. Light someti-
mes be generated by the
matter, or more commonly, a
photon of light can interact
with the energy levels in a
number of ways.We can
represent the energy levels of
matter in a scheme known as a
Jablonski diagram, represen-
ted in Figure 2. An atom or
molecule in the lowest energy
state possible, known as the
ground state, can absorb a
photon which will allow the
atom or molecule to be raised
to a higher energy level state,

Regular ltalic [7/8pt]

An atom or molecule in the lowest
energy state possible, known as the
ground state, can absorb a photon
which will allow the atom or molecule
to be raised to a higher energy level
state, known as an excited state. Hence
the matter can absorb light of
characteristic wavelengths. The atom
or molecule typically stays in in an
excited state only for a very short time
and it relaxes back to the ground state
by a number of mechanisms. In the
example shown, the excited atom or
molecule initially loses energy, not by
emitting a photon, but instead it relaxes
to the lower energy intermediate state
by internal processes which typically
heat up the matter. The intermediate
energy level then relaxes to the ground
state by the emission of a photon of
lower energy (longer wavelength) than
the photon that was initially absorbed.
How do we study matter using light?
Since photons that are either absorbed
or emitted by matter will be of a
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CBeT-9T0O Halue
OCHOBHOE CpeacTBO
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CBeT-9T0O Hawe
OCHOBHOE CPenOcTBO
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BOCNPUATUSA

Noi Grotesk Regular [35/34pt]

ATOMbI, MOHbI U MONEKYIb
MMEIOT onpeaesieHHbIE SHEPreTu-
4yeckune ypoBHU, 0ObIYHO CBA3a-
HHblE C SHEPreTUYECKNMM YPOBH-

Noi Grotesk

Mpn B3anmogencTemm ceeta c
BELLECTBOM OH MOXXET M3MEHATbCA, U,
n3y4vyaAa CBET, BOSHUKLINN UIN
B3aMMOLENCTBYIOLWLUA C BELWLECTBOM,
MO>XXHO onpenennTb MHOrMe CBOMCTBA
aToro BeuwecTea. MimeHHO 6narogapA
N3Y4YEHUIO CBETA Mbl MOXKEM,
HanpuMep, NOHATb COCTaB 3BE34 U
ranakTukK, HaxogAawmxca Ha
pacCTOAHUM MHOTMX CBETOBbIX JIET OT
Hac, unm HabngaTtb B peanbHOM
BPEMEHN MUKPOCKOM- NYECKME
domsmonornyeckme nNpPoLecchl,
NPOUCXo4ALLME B XXUBbIX KIleTKax.
MaTtepua cocTomT U3 aToMOB, MOHOB
UM MONEKYS, U UMEHHO Bnarogapa nx
B3aMMOOENCTBUIO CO CBETOM
BO3HMKAIOT pasfiMyHble ABNEHUA,
KOTOpPblE MOMOralT HaM NMOHATb
npupoay matepumn. ATOMbl, MOHbI UK
MOSMEKYmbl UMEKT onpeaeneHHble
aHepreTn4eckne ypoBHU, 06bI4HO
CBA3aHHbIE C BHEPreTU4ECKNMM
YpPOBHAMM, KOTOPblE MOryT 3aHMMaTb

Regular [15/16pt]

Regular [12/13pt]

MaTepusa COCTOUT N3 aTOMOB, MOHOB UK
MOMEKYN, U UMEeHHO 6rarogapa ux
B3aMMOLENCTBMIO CO CBETOM BO3HMKAIOT
pasnn4yHble ABNEHMs, KOTOPbIE MOTYT NOMOYb
HaM MOHATb NpUpoaY MaTepumn. ATOMbI, MOHbI
NI MONEKYIbl UMEKT OnpeaereHHble
SHepreTMyeckmne YpoBHU, 0O6bIMHO CBA3AHHbIE C
9HEepPreTMYeCKNMN YPOBHAMM, KOTOPbIE MOTYT
3aHMMaTb 9NIeKTPOHbI B BellecTee. CBeT MHorga
reHepupyeTcs BeLeCcTBOM, UK, 4to bonee
pacnpocTpaHeHo, OOTOH CBETa MOXET

Regular [9/10pt]
ATOMBbI, MOHbI TN MONEKYTbI
VIMEIOT onpeerneHHble
3HepreTU4eckne YypoBHH,
06bIYHO CBA3aHHbIE C
3HEepPreTM4eCKMN YpoBHAMM,
KOTOpble MOryT 3aHMMaTb
3NEeKTPOHbI B BellecTBe. CBeT
vHorga reHepupyeTca
BeLl,eCTBOM, UK, 4To Bonee
pacnpocTpaHeHo, POTOoH
cBeTa MoXeT
B3aMMOLENCTBOBATb C
3HEpPreTM4EeCKUMU YpoBHAMM
pasnuyHbiMu cnocobamu. Mbl
MOXXEeM MNpeacTaBuUTb
3HepreTU4eckre ypoBHM
BelleCcTBa B BUAE CXEMbI,
M3BECTHOW Kak gunarpaMmma
A6noHckoro, npepcTaBneHHan
Ha pYCcyYHKe 2. ATOM mUnum

Regular [7/8pt]

ATOM N1 MONeKyna B CaMOM HUBKOM
9HEepreTMYeCKOM COCTOAHUN,
V3BECTHOM Kak OCHOBHOE COCTOAHME,
MOXXET NOrnoTUTb (POTOH, KOTOPLIN
NoO3BONUT MOAHATL aTOM UMK
Monekyny Ha 6onee BbICOKUM
9HEepreTMYecKnii ypoBeHb, N3BECTHbIN
KaK BO36Y>XX- €HHOEe COCTOAHME.
Takum 06pasom, BELWEeCTBO MOXET
nornow,aTb CBET XapaKTepHbIX ANUH
BOJIH. ATOM Unu monekyna obbl4HO
0OCTalTCA B BO3OYXAEHHOM
COCTOAHUM TONbKO B TEYEHWE OYEHb
KOPOTKOro BPEMEHU U penakcupyiot
06paTHO B OCHOBHOE COCTOAHME C
NoMOLLbIO pAJA MexaHU3MoB. B
nokasaHHOM NpumMepe Bo36Y>XAEeHHbIN
aToOM UNKN Monekyna cHavyana tepAaeT
9HEepruto, Ho He NYTeM UCMNYCKaHNA
hOTOHa, @ BMECTO 3TOro pefiakcmpyer
B MPOMEXYTOYHOEe cocToAHMe ¢ 6onee
HU3KOW aHepruen 3a cYeT BHYTPEHHNX
npoL,eccoB, KOTopble 06bIYHO
HarpesaloT BeLWeCcTBO. 3atem
NPOMEXYTOYHbI 9HEPreTny- eCKnin

BOCIPUATUSA
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ATOMbI, MOHbI UITN MOJIEKYJIbI
UMEIOT ornpeaesrieHHble SHepreTv-
yeckme ypoBHU, 0ObIYHO CBA3a-
HHbIE C SHEPreTUYECKUMMU YPOBH-

Noi Grotesk

lpn B3anmogencTemm ceeta C
BELLECTBOM OH MOXXET MBMEHATbLCH, U,
n3yyasa cBeT, BOSHUKLUNN NN
B3aMMOL4ENCTBYIOLMNIA C BELLECTBOM,
MOXKHO OrpeaennTb MHOrme CBoOMcCTBa
aToro BelwecTBa. ViMeHHo 6narogapA
N3YYEHUNIO CBETa Mbl MOXEM,
Haripumep, MNOHATb CcOoCTaB 3Be34 U
ranakTk, HaxogAalmxca Ha
paccToAHUN MHOIMMX CBETOBbIX J1ET OT
Hac, nnu Habnwgartb B peaslbHOM
BPEMEHUN MUKPOCKOM- M4ECKME
pusnornornd4eckme rnpoLecchl,
rnpovcxodALime B XXUBbIX KIT€TKax.
Matepuma cocTonuT ns3 aToMoB, MOHOB
U Mosnekys, u uMeHHo bnarogapAa vx
B3anMoaencTBvO CO CBETOM
BO3HUKaIOT passindyHble ABJIEHUA,
KOTOpPbIE€ MOMOraroT HaM MOHATb
npupoay marepuvim. ATOMbI, MOHbI NN
MOJIEKYJIbl UMEKT OrnpenesrieHHbIe
aHepreTu4yeckme ypoBHU, 06bIYHO
CBA3aHHbIE C 3HEPreTu4eCcKNMm
YPOBHAMU, KOTOPbIEe MOTrYyT 3aHUMaTh

Regular ltalic  [15/16pt]

Regular Italic [12/13pt]

Matepua cocTouT U3 aToMoOB, MOHOB UIN
MOJIeKYJ1, U UMEHHO 6iarogapd ux
B3auMOOeNCTBMNIO CO CBETOM BO3HUKAIOT
pasninyHble ABIeHWA, KOTOPbIE MOryT MOMOYb
HaM MOHATb NpupPoaY Marepun. ATOMbI, MOHbI
VI MOJIEKYJIbl MMEIOT OrnpenesieHHbIe
BHepreTndeckmne YpoBHM, 06bIYHO CBA3aHHbIE C
BHepPreTM4ecKUMm YpoBHAMMU, KOTOPbIE MOTYT
3aHMMaTb 3J/1IeKTPOHbI B BelllecTBe. CBeT MHorga
reHepupyeTcA BELLEeCTBOM, U, 4To 6osee
pacrnpocTpaHeHo, (pOTOH CBETa MOXKET

Regular Italic [9/10pt]
ATOMbI, MIOHbI NI MOJIEKYJTbI
MMeroT ornpenesieHHbIe
9HepreTnyeckmne YypoBHM,
06bI4HO cBA3aHHbIEe C
9HEepreTMYeCcKMMM YpOBHAMM,
KOTOpble MOryT 3aHUMaThb
351eKTPOHbI B BelyecTBe. CBeT
nHorpa reHepupyetca
BeLecTBOM, unu, 41o bonee
pacrnpocTpaHeHo, pOTOH
cBeTa MOXeT
B3aumonernicteoBartb C
SHepreTM4ecKUMM YypoBHAMMU
pasnunyHbiMu criocobamu. Mol
MOXKeM npencTaBUTb
SHepreTnyeckue YpoBHU
BelyecTBa B BUAE CXEMb,
M3BECTHOU KaK AnarpamMmma
A6noHcKoro, npencTaBeHHaA
Ha pUCYHKe 2. ATOM unu

Regular ltalic [7/8pt]

ATOM unu Mosnekyna B CaMoOM HU3KOM
9HepreTM4ecKoM COCTOAHMM,
M3BECTHOM Kak OCHOBHOE COCTOAHME,
MOXXET MOroTUTb (POTOH, KOTOPbIN
r03BOJINT NOAHATL aTOM UIN
mornekyny Ha 6onee BbICOKMIA
9HepreTN4ecKuil YpoBeHb, N3BECTHbIN
KakK BO36YXX- JleHHOe COCTOAHMeE.
Takvm 06pa3om, BeLecTBO MOXeT
rornowatb CBEeT XapakTepHbIX AJINH
BOJIH. ATOM Mn MosieKyra 06bIYHO
ocTaroTcA B BO36YXXAEHHOM COCTOAHUN
TOJIbKO B TE4EHUE 04EHb KOPOTKOro
BpPeMeHU 1 peflakcupytoT obpatHo B
OCHOBHOE€ COCTOAIHMNE C MOMOLLbIO PAAa
MexaHMU3MOB. B nokasaHHOM npumepe
BO36Y>XAEHHbI aTOM UIN MOSeKyna
CHayana TepAeT 9Hepruto, Ho He nyrem
ncnyckaHma ¢poToHa, a BMECTO 3TOro
penakcupyeT B MPOMEXXYTOYHOEe
cocToAHME ¢ 6onee HU3KOM saHepruen
3a cyeT BHYTPEHHUX MPOLLeCCOB,
KOoTOpble 06bIYHO HarpeBarT
BeLecTBO. 3aTeM MPOMEXYTOYHbIA
SHepreTy- YeCKU YpoBeHb
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HECO AVTIANYNG ToL
KOOIOL YOUPW HIOG.

Noi Grotesk Regular [35/34pt]

Ta atouq, Ta LOvTaA 1) TA popla

EXOLV KAOOPIOHEVER EVEPYEIAKER
oTABuEG, TTOL CLVNOWCQ
OLVOEOVTAL UE TIQ EVEPYEIAKEG

Noi Grotesk Regular [15/16pt]

Otav 10 ewg AAANAETIOPA e TNV LAN
uTIopEl va aAAdEel, Kal peAeTWVTAG TO
PWG TIOL €XEL TIPOKOLYPEL 1] AAANAETUOPA
e TNV DAN, purtopoLyv va mPoool-
OPLOTOLV TIOAAEG 1OLOTNTEG ALTNG TNQ
OANG. M€ow TNG HEAETNG TOL PWTOQ
MTIOPOULE, YA TTApAdELYUA, VA KATAV-
Or)OOLE TN cLVOEOT TWV ACTPWV KAl
TwV yaAa&lwy 1o Bpiokovtal TToOAAG
€TN PWTOG Hakpla 1) va apatn-
Pr)OOLE O TIPAYHATIKO XPOVO TIG
MIKPOOKOTUKEG (PUCIOAOYIKEG OlEPY-
acieg TToLAQUBAvoLY XwpPa oTa
Cwvtava KoTtapa. H LA amoteAeital
amno artouaq, WOVTA 1] popla Kat n
aAAnAemidpaor] Toug Pe To PwQg eival
AULTI) TIOL TIPOKAAEL PAIVOUEVA TIOL UAG
BonBoLv va katavorjcovue tn pLon g
OANG. Ta atouq, Ta WvTa 1 Ta popla
€XOULV OPIOUEVA gvEPYELAKA eTtiTEDQ, TA
oToia cuvriBwg oxetidovtal pe Ta
evepyeELaKA eTiteda 1oL UTTOPOLV VA
KataAdBouv ta nAekTpovia otnVv OAnN.
MEePIKEG POPERQ TO PWQ TIapayetal amod

Regular [12/13pt]

H OAn amoteAeital ano atopa, WOvTa r) pépLa Kat n

AAANAeTidOpAOT] TOLG HE TO PWG €ival AVTY) TIOL
TIPOKAAel OLlAPOPA PaIVOLEVA TIOL UTIOPOLV VA
pHag Bonbrjcouv va Katavorjcouvpe T pooNn g
OANG. Ta dtoua, Ta WVTaA 1) Ta HopLa €XouV
OPLOMEVA evePYEIOKA eTtiTEDA, TA OToia CLVNIOWS
oxetidovtal pe ta evepyelaka emineda mouv
HTIopoLV va KataAdBouv ta nAekTpovia oTnv OAn.
MepPLIKEQ POPEG TO WG Ttapayetal amod tnv LAN,
1, oLvnNBECTEPQ, EVA PWTOVIO PWTOG UTIOPEL va
aAAnAemidpdoel he evepyelaka emineda pe

Regular [9/10pt]

Ta atopaq, Ta 1dvta i ta popa
€XOLV OPLOMEVA EVEPYELOKA
eminedq, Ta omoia cuvrdwg
oxetidovtal pe ta evepyelaka
emineda mov PmopoLy va
KataAdfouv Ta nAektpovia
oTnVv LAN. MepIkeg PopEg To
Pwg Tapdyetat ano v VAN 1,
ouvnbeotepa, Eva WTOVIO
PWTOG PTtopel va aAAnAet
Opdoel pe evepyelakd emineda
pe dLAPOoPOLG TPOTIOLG.
Mmopovpe va avanapaoctn-
OOULE Ta evepyelaka emineda
™™g LANG o€ eva dlaypappa
YVWOTO wg dtaypappa Jablon-
ski, ov @aivetal oto oxnua 2.
‘Eva dtopo 1) poplo otn
XapnAotepn duvartr) evepy-
€laKN Katdotaon, yvwotn wg

Regular [7/8pt]

Ta dtopa, Ta 1BVTA N Ta popLa EXouv
OplopEVA evepyeElaKA eTtiMedA, TA
omoia cuvrOwg oxetiovtal pe Ta
evepyelakd emineda Tov Pmopoly va
kataAdfouv ta nAekTpdvia TNV OAN.
MepLkEQ POopPER TO WG Tapdayetal ano
Vv AN 1), cuvnBEoTEPQ, Eva PWTOVIO
PWTOQ pmopei va aAAnAemidpdoel e
evep- yelakd emineda pe dlapopoug
TPéTOLG. MTIopOLUE VA avamap-
QACTrIOOLUE TA eVEPYELAKA ETHTEDA TNG
0OANG o€ éva Jlaypappa YVWoTO W
Siaypappa Jablonski, mou paivetal oto
oxfHa 2. Eva Atopo 1) poplo otn
XAUNAOTEPN duVATH EVEPYELAKT
KATAOTAON, YVWOTH WG Bactkn
Kataotaon, KTopei va anoppogriost
£va pwTOVI0, TO oTtoio Ba To aveBdacel

o éva LPNAOTEPO EVEPYEL AKO ETITEDO,

YVWwoTo wg dleye- pUévn Kataotaon.
Me autov Tov TPOTo, 1 AN pTtopEi va
amopPPOPTIoel WS XAPAK- TNPICTIKWV
UNKwv KOpatog. Eva dtopo 1) poplo
Tapapével cuvrBwg oe pia dleyEPUEVT
KATAOTAON HOVO yid TIOAD HIKpO

Noi Grotesk Regular ltalic ~ [65/55pt]
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To pwg elval To KLPLO
Heoo avtiAnyng Tou
KOOLIOUL YUPW HAG.
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Ta atouaq, ta 1ovta n ta popla

EXOLV KABOPIoUEVEG EVEPYEIAKERQ
otadueg, mov ocuvriBwg ocuvogovTal
LIE TIG EVEPYEIAKES OTABLIEG TTOU

Noi Grotesk Regular ltalic  [15/16pt]

Otav 10 pwg aAAnAemidopad e tnv VAn
umopel va aAddéel, kat HEAETWVTAG TO
QWG TTOL EXEl TTPOKVYEL 1] aAAnAemidpa
Ue tv UAn, UmopouvV va mpoodl-
OPLOTOVV TTOAAEG I0IOTNTEG QUTHG TNG
UANG. Mgow NG UEAETNG TOU PWTOG
UTTOpOULE, yia TTapddelyuq, va Katav-
orjooule tn obvBeon Twv AoCTPWV Kal
TwV yaAa&lwv mou Bpiokovtal ToAAd
TN PWTOG LUAKPLA 1) va Tapatn-
PrjoovLEe o€ MEAYUATIKO XPOVO TIG
LUIKOOOKOTIIKEG (PUOIOAOYIKEG OlEPY-
aoieg movAauBdvouv xwpea ota
{wvtavd kottapa. H bAn amoteAeital
amno arouaq, 1OvTa 1 popla kat n
aAAnAemidopacri Toug LUe TO PwS gival
QuTr TTOL MEOKAAEIL palvoueva mov LAg
Bon6ouv va katavorjoovue tn UvonN NG
UAng. Ta atouaq, ta 1évta nj tTa popla
EXOULV OploUEVa evePYEIaKA eTtitedq, TA
onoia ouvribwg oxeti{ovtal Ue TA
evepyelaka emimeda mov Umopouv va
KataAdBouv ta nAeKTpovia otnv VAn.
MepIKEG POPES TO PwS TTapdyetal amno

Regular Italic [12/13pt]

H UAn amoteAeital and arouaq, 1Ovta rj uopla Kat n
aAAnAemidpaori Toug Ue TO WG gival auTrj OV
TPoKaAeg( dlapopa @atvoLeva mou UTopouvv va
uag Bon6ricovv va katavorjooue tn eUOon tNg
UAngG. Ta dropua, ta 1évta rj Ta popta Exovv
oplougva evepyelaka emnimeda, ta onoia ouvribwg
oxetidovtal Ue ta gvepyelaka emineda mou
UTTOPOUVV va KataAdfouv ta NAeKTpOvIa oTNV VAT.
MepIkEG POoPEG TO WS Tapdyetal and tnv VAN,
), ouvnBgaoTepPQ, Eva EWTOVIO PWTOG Utopel va
aAAnAemdpdoet ue evepyelakd emineda e

Regular Italic [9/10pt]

Ta atopaq, ta 16vTa rj Ta popta
E£xouv oplougva evepyelakd
enineda, Ta onoia ouvribwg
oxetidovtal Ue Ta evepyelaka
emimeda mouv UmopouLv va
kataAdfouv ta nAektpovia
oTnVv UAn. MepIkEg QOopES TO
Pw¢ mapdyetatl ano tnv VAn 1j,
ouvnBgotepa, Eva wTtovio
PWTOG umopel va aAAnAemit
opdoel e evepyelakad emineda
ue d1dpopoug TPOTOoUG.
Mmopoulue va avamapaotrij-
ooUuLIE TA evePYELAKA eTtimeda
NG UANG og gva dldypauua
YVwoTto we oidypauua Jablon-
ski, mou @aivetal oto oxriua 2.
‘Eva dtopo 1j uoplo otn
XapnAotepn duvatrj evepy-
£laKT) KATAOTAOTN, YVWOTH) WS

Regular ltalic [7/8pt]

Ta dartopua, Ta 1évra rj ta uopla Exouvv
oplouEva evepyelakd emineda, Ta
omoia ouvribwg oxeti{ovtal ue ta
gvepyelakd emimeda mov UImopouLV va
kataAdBouv Ta nAektpovia otnv VAN.
MepIKES POPES TO pwS mapdyeTal anod
™V 0An i, ouvnBgotepa, €va ewTOVIO
PWTOG umopei va aAAniemdpdoet e
egvep- yelakd emnimeda e otdeopous
TPOMOULG. MTopouLE va avama-
paotrjoo- LuUE Ta evepyelakd emineda
NG UANG og éva didypappa yvwoto we
dlaypauua Jablonski, mou gaivetat oto
oxriua 2. Eva dtouo rj pépto otn xaun
AdTepn duvartrj evepyelakri kataotaon,
yvwoTtr ws Bactkr kataotaon, umopel
va anoppoPricel Eva ewTovIo, TO OToio
Oa 1o avefdoel og Eva vYnAodtepo
gvepyel ako emninedo, yvwoTo weg

dleye- pugvn katdotaon. Me autov tov
TPOTO, N UAN Umopel va anoppo@riost
PWS XAPAK- TNPIOTIKWV UNKWVKOUATOG.
Eva dtopo rj pépto mapaugvet ouvribweg
oe ua dleyepugvn katdotaon Uovo yia
TOAU UIKPO XPOVIKO dldoTnua Kal
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The speed (Sl) of
light In a vacuum is
defined to be exac-
tly 299'792'458 m/s.
Visible light is not
mherentlg different
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The speed (Sl) of
light in a vacuum is
defined to be exac-
tly 299792458 m/s.
Visible light is not
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Light is our primary Light is our primary
means of perceiving means of perceiving
the world around us. the world around us

[Latin] 161

Noi Grotesk Medium [35/34pt]

The atoms, ions or molecules
have defined energy levels,
usually associated with energy

levels that electrons in the matter

Noi Grotesk Medium [15/16pt]

As light interacts with matter it can be
become altered, and by studying light
that has originated or interacted with
matter, many of the properties of that
matter can be determined. It is throu-
gh the study of light that, for example,
we can understand the composition of
stars and galaxies that are many light
years away or watch in real time the
microscopic physiological processes
that occur within living cells. Matter is
composed of atoms, ions or molecules
and it is through their interactions with
light which gives rise to the various
phenomena which can help us under-
stand the nature of matter. The atoms,
ions or molecules have defined energy
levels, usually associated with energy
levels that electrons in the matter can
hold. Light sometimes be generated
by the matter, or more commonly, a
photon of light can interact with the
energy levels in a number of ways.We
can represent the energy levels of

Medium [12/13pt]

Matter is composed of atoms, ions or molecules
and it is through their interactions with light
which gives rise to the various phenomena
which can help us understand the nature of
matter. The atoms, ions or molecules have
defined energy levels, usually associated with
energy levels that electrons in the matter can
hold. Light sometimes be generated by the
matter, or more commonly, a photon of light can
interact with the energy levels in a number of
ways. We can represent the energy levels of

Medium [9/10pt]

The atoms, ions or molecules
have defined energy levels,
usually associated with
energy levels that electrons in
the matter can hold. Light
sometimes be generated by
the matter, or more com-
monly, a photon of light can
interact with the energy levels
in a number of ways.We can
represent the energy levels of
matter in a scheme known as
a Jablonski diagram, repre-
sented in Figure 2. An atom or
molecule in the lowest energy
state possible, known as the
ground state, can absorb a
photon which will allow the
atom or molecule to be raised
to a higher energy level state,

Medium [7/8pt]

An atom or molecule in the lowest
energy state possible, known as the
ground state, can absorb a photon
which will allow the atom or molecule
to be raised to a higher energy level
state, known as an excited state.
Hence the matter can absorb light of
characteristic wavelengths. The atom
or molecule typically stays inin an
excited state only for a very short time
and it relaxes back to the ground state
by a number of mechanisms. In the
example shown, the excited atom or
molecule initially loses energy, not by
emitting a photon, but instead it
relaxes to the lower energy interme-
diate state by internal processes
which typically heat up the matter.
The intermediate energy level then
relaxes to the ground state by the
emission of a photon of lower energy
(longer wavelength) than the photon
that was initially absorbed.How do we
study matter using light? Since
photons that are either absorbed or

Noi Grotesk Medium ltalic  [35/34pt]

The atoms, ions or molecules
have defined energy levels,
usually associated with energy
levels that electrons in the mat-

Noi Grotesk Medium ltalic

As light interacts with matter it can be
become altered, and by studying light
that has originated or interacted with
matter, many of the properties of that
matter can be determined. It is throu-
gh the study of light that, for example,
we can understand the composition of
stars and galaxies that are many light
years away or watch in real time the
microscopic physiological processes
that occur within living cells. Matter is
composed of atoms, ions or molecules
and it is through their interactions with
light which gives rise to the various
phenomena which can help us under-
stand the nature of matter. The atoms,
ions or molecules have defined energy
levels, usually associated with energy
levels that electrons in the matter can
hold. Light sometimes be generated
by the matter, or more commonly, a
photon of light can interact with the
energy levels in a number of ways.We
can represent the energy levels of

[15/16pt]

Medium ltalic [12/13pt]

Matter is composed of atoms, ions or molecules
and it is through their interactions with light
which gives rise to the various phenomena
which can help us understand the nature of
matter. The atoms, ions or molecules have
defined energy levels, usually associated with
energy levels that electrons in the matter can
hold. Light sometimes be generated by the
matter, or more commonly, a photon of light can
interact with the energy levels in a number of
ways. We can represent the energy levels of

Medium ltalic [9/10pt]

The atoms, ions or molecules
have defined energy levels,
usually associated with
energy levels that electrons in
the matter can hold. Light
sometimes be generated by
the matter, or more com-
monly, a photon of light can
interact with the energy levels
in a number of ways.We can
represent the energy levels of
matter in a scheme known as
a Jablonski diagram, repre-
sented in Figure 2. An atom or
molecule in the lowest energy
state possible, known as the
ground state, can absorb a
photon which will allow the
atom or molecule to be raised
to a higher energy level state,

Medium Italic  [7/8pt]

An atom or molecule in the lowest
energy state possible, known as the
ground state, can absorb a photon
which will allow the atom or molecule
to be raised to a higher energy level
state, known as an excited state.
Hence the matter can absorb light of
characteristic wavelengths. The atom
or molecule typically stays in in an
excited state only for a very short time
and it relaxes back to the ground state
by a number of mechanisms. In the
example shown, the excited atom or
molecule initially loses energy, not by
emitting a photon, but instead it
relaxes to the lower energy interme-
diate state by internal processes
which typically heat up the matter.
The intermediate energy level then
relaxes to the ground state by the
emission of a photon of lower energy
(longer wavelength) than the photon
that was initially absorbed.How do we
study matter using light? Since
photons that are either absorbed or
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CBeT-9TO Hawe
OCHOBHOE cpepc-
TBO BOCMNPUATUA

Noi Grotesk Medium [35/34pt]

ATOMbI, MOHbI ST MOJIEKYIIbI
NMMEIOT onpeaeneHHble SHEPreTU-
yeckue ypoBHu, 06bI4YHO CBA3a-
HHblE€ C QHEPreTU4ECKNMM YPOBH-

Noi Grotesk Medium [15/16pt]

Mpwn B3anmogencTBun ceeTta C
BEeLLECTBOM OH MOXXET M3MEHATbCH,

W, n3y4yaa cBeT, BOZHUKLWNA NN B3aun-
MOOENCTBYIOLWMUA C BELLLECTBOM,
MO>XHO onpegennTb MHOrme CBomcTea
aToro BewecTtea. MmMeHHO 6narogapa
N3Y4YEHMIO CBETa Mbl MOXXEM, Hanp-
nmMmep, NOHATb COCTaB 3BE3[, U
ranakTuk, HaxogAWMXca Ha PaccTo-
AHUN MHOIMX CBETOBbIX J1IET OT HAaC,
nnn Habnwpgartb B peasibHOM BPpeEMEHU
MUKPOCKOM- nyeckmne pmamnonorn-
yecKue npouecchbl, npoucxogawme

B XKUBbIX KfieTKax. Matepua coctouT
N3 aTOMOB, MIOHOB NN MOJIEKYN,

N UMEHHO Gnarogapa nx B3anmo-
JEeNCTBUIO CO CBETOM BO3HUKAIOT
pasnunyHbie ABNEHUA, KOTOpble
nomMorarT HaM MOHATb Npupoay
MaTtepuun. ATOMbI, MOHbI UK
MOJIEKYSbl UMEIOT onpeaeneHHble
9HepreTnyeckme ypoBHU, 06bIYHO
CBA3aHHble C 9HepreTu4ecKnmMu
YpPOBHAMMU, KOTOPble MOryT 3aHUMaTb

Medium [12/13pt]

MaTtepua cocTouUT U3 aTOMOB, MOHOB UNU
MOJIEKYI1, U UMEeHHO bnarogapa Ux B3anm-
OAENCTBUIO CO CBETOM BO3HUKAKOT pasfiMyHbie
ABNEHWA, KOTOpPble MOryT NOMO4Yb HaM NOHATb
npupoay matepuun. ATOMbl, MOHbl UK MOJNEKY-
Nbl UMEIOT onpeaeneHHble 9HepreTu- Yeckue
YpPOBHU, 06GbIYHO CBA3aHHbIE C 9HepreTu-
YEeCKUMM YPOBHAMMU, KOTOPble MOTYT 3aHMMaTb
3IeKTPOHbI B BellecTBe. CBeT nHoraa
reHepupyeTca BeLWEeCTBOM, Unu, 4to bonee
pacnpocTpaHeHo, (0OTOH CBeTa MOXKET

Medium [9/10pt]
ATOMBbI, NOHbI N MONEKYIbI
MMeloT onpeferieHHble 3Hep-
reTmyeckme ypoBHU, 06bI4HO
cBA3aHHble C 9HepreTnye-
CKMMW YPOBHAMMU, KOTOpPbIe
MOrYT 3aHMUMaTb 3NEKTPOHbI B
BelecTBe. CBEeT MHOrga
reHepupyeTca BelL,eCcTBOM,
nnu, 4to 6onee pacnpocT-
paHeHo, hOTOH cBEeTa MOXKET
B3aMMOfeNncT- BOBaTb C
3HepreTnYeCKNMmM YypoBHAMU
pasnuyHbIMu cnoco6amu. Mol
MOXXeM NnpeacTaBUTb dHepre-
TU4YeCKue YpoBHU BellecTBa B
BUE CXEMbl, U3BBECTHOM Kak
Anarpamma AGNOHCKOro
npepcraBfeHHaA Ha PUCYHKe
2. ATOM Unun mornekyna B
CaMOM HN3KOM BO3MOXXHOM

Medium [7/8pt]

ATOM Unn MoneKyna B CaMOM HU3KOM
9HepreTM4eCKOM COCTOAHUU, U3Be-
CTHOM KaK OCHOBHOE COCTOsAHMe,
MOXXET MOrnoTUTb (POTOH, KOTOPbIN
Mo3BOSINT NOAHATb aTOM UN MONEK-
yny Ha 6ornee BbICOKWI aHepreT-
MYeCKNN YpOoBEHb, UBBECTHbIN KakK
BO36YXX- feHHOe cocToAHME. Takum
o6pa3om, BeLWEeCTBO MOXET nornowarb
CBeT XapaKTePHbIX AJINH BONH. ATOM
“nn mornekyna obbl4HO OocTaloTCA B
BO36Y>XAEHHOM COCTOAHUM TOJNBbKO B
TeYeHne 04eHb KOPOTKOTO BPEMEHU U
penakcupytoT o06paTHO B OCHOBHOE
COCTOAHME C MOMOLLbIO pAfa
MexaHu3moB. B nokazaHHOM npumepe
BO36Y>XXAEHHbIN aTOM Unn Mmonekyna
cHavana TepAeT SHepruio, Ho He NYyTem
ncnyckaHua poToHa, a BMECTO 3TOro
penakcupyeT B NPOMEXYToyHoe
cocToAHMe ¢ 6onee HU3KON aHepruen
3a cyeT BHYTPEHHUX NpoL,EeccoB,
KOTOpble 06bIYHO HarpeBaloT
BelLecTBO. 3aTeM NPOMEXYTOUHbIN
aHepreTny- ecKuii ypoBeHb

Noi Grotesk Medium Italic  [65/55pt]
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CBeT-39TO HaLue
OCHOBHOEe cpefc-
TBO BOCTIPUATUA

Noi Grotesk Medium ltalic  [35/34pt]

ATOMbI, MOHbI NI MOJIEKYJIbI
UMeEIOT oripenesieHHble 3HepPreTuv-
yeckune ypoBHU, 0bbIYHO CBA3a-

HHble C 3HEepPreTu4eCcKNMm1 YypoBH

Noi Grotesk Medium ltalic  [15/16pt]

lpn B3anmogerictsumn ceeta c
BeLlecCTBOM OH MO>XeT U3MEHHATbCH,

n, n3y4ad cBET, BOSHUKLUUIA U B3au-
MOLOeNCTBYHKOLNIA C BeLeCTBOM,
MO>XHO ornpenesinTb MHOrme cBOUCTBa
aToro BewecTtBa. iMeHHoO bnarogapsa
N3Yy4YeHUIo CBEeTa Mbl MOXXeM, Harip-
umMmep, NOHATb COCTaB 3Be34 U
ranakTuk, Haxo4ALWMnXcAa Ha paccTo-
AHUN MHOTUX CBETOBbIX JIET OT HacC,
unun Habnogartb B peasibHOM BPEeMEHU
MUKPOCKOI- n4eckme ¢pnuanosiorn-
YyecKue rnpoLeccobl, npomcxogAawime

B XXMUBbIX KrieTKax. MaTtepua coctout
N3 aTOMOB, MOHOB UJTN MOJIEKYI,

n nMeHHo bnarogapAa Ux B3anMo-
JeriCTBUIO CO CBETOM BO3HUKAIOT
pasfinyHble ABJ1IeHNA, KOTOpble
rnomoraroT HaM MOHATb NpupoaY
marepumn. ATOMbI, MOHbI NN
MOJs1eKYJibl UMEIOT ornpenesieHHbIe
aHepreTn4yeckme ypoBHU, 06bIYHO
CcBA3aHHble C dHepPreTu4eCKumMm
YPpPOBHAMMU, KOTOPble MOryt 3aHMMaTb

Medium ltalic [12/13pt]

Marepua cocTout U3 aToMoB, NOHOB UIU
MOJIEKYJ1, U UMEHHO b6narogapa nx s3anm-
04eliCTBUIO CO CBETOM BO3HUKAIOT Pa3inyHbie
ABJIEHWNA, KOTOPble MOryT MoOMoYb HaM NMOHATb
npupoay marepumn. ATOMbl, MOHbl UITM MOJIEKY-
Jibl UMEIOT ornpeaesieHHble dHepPreTu- Yeckme
YpOBHU, 06bIYHO CBA3aHHbIE C dHepPreTu-
YEeCKUMU YPOBHAMMU, KOTOPbIE MOIYyT 3aHUMaTb
3/1eKTPOHbI B BeujecTBe. CBET MHorga
reHepupyeTcsa BeLLecTBOM, U/, 4To 6oree
pacnpocTpaHeHo, (pOTOH CBeTa MOXKET

Medium ltalic [9/10pt]
ATOMbI, MOHbI NI MOJIEKYJIbI
UMeroT onpenesieHHble dHep-
reTn4eckue ypoBHU, 06bI4HO
cBA3aHHble C aHepreTnye-
CKUMMU YPOBHAMU, KOTOPbIE
MoOryrt 3aHUMaTb 3/1eKTPOHbI B
BewjecTBe. CBeT nHoraa
reHepupyeTca BelwecTBoM,
wnu, 4To bosiee pacnpocTt-
paHeHo, YOTOH cBeTa MOXXeT
B3aMMoOLeicT- BoBaTb C
9HepreTM4eCKUMU YpoOBHAMU
pasanuyHbiMu crnocobamu. Mbi
MOXKeM rnpencTaBuUTb aHepre-
TUYEeCKne YpoBHU BellecTBa B
BUAE CXEMbl, U3BECTHOM KaK
Anarpamma A6510HCKOro
npenctaBrieHHad Ha pUCYHKe
2. AToM nnuv moriekyna B
camMoOM HU3KOM BO3MOXXHOM

Medium Italic  [7/8pt]

ATOM U1 Mmosiekyna B CaMOM HU3KOM
BHepreTM4eCcKoM COCTOAHUU, U3Be-
CTHOM KaK OCHOBHO€e COCTOAHMUE,
MOXKET NOornoTUTb ¢(hOTOH, KOTOPbIN
Mo3BOT MNOAHATbL aTOM UJTN MOJIEK-
yny Ha 6osiee BbICOKUI aHepreT-
NYEeCKUIi YpoBEeHb, U3BECTHbINM KakK
BO36Y>XK- AeHHoe cocToAHue. Takum
ob6pa3om, BeLecTBO MOXXET rnornoLarb
CBeT XapaKTepPHbIX AJINH BOJIH. ATOM
nnu Monekyna obblYHO OCTalOTCA B
BO36Y>KAEHHOM COCTOAHUMN TOJTbKO B
TeyeHne 04eHb KOPOTKOIro BPEMEHU 1
penakcupyroT o6paTtHoO B OCHOBHOE
COCTOAHME C MOMOLLbIO pAfa
MexaHn3MoB. B nokazaHHOM npumepe
BO36Y>KAEHHbIi aTOM Un Mosiekyna
CHayvasna TepAeT 3Hepruto, Ho He nNyrtem
necnyckaHma (poToHa, a BMECTO 9TOro
penakcupyeT B MPOMeXXYyTo4Hoe
cocToAHue ¢ 6osiee HU3KOM dHepruen
3a cqYeT BHYTPEHHUX MPOLLEeCCOB,
KoTopble 06bI4HO HarpeBarT BeLeCcTBO.
3areM npomMe>KyToYHbIl dHepreTny-
eCKuii ypoBeHb penakcupyert B
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10 pE€CO avTiANYNGg
TOUL KOOHOUL YLPW

Noi Grotesk Medium [35/34pt]

Ta atouq, Ta LOVTA 1] Ta pHopLla

EXOLV KOOOPIOUEVEG EVEPYEIOKEQ
oTAOpEG, TTOL GLVTIOWG
OLVOEOVTAL ME TIG EVEPYELAKEQ

Noi Grotesk Medium [15/16pt]

‘Otav 1o WG AAANAETUOPA e TNV LAN
MTIopEil va aAAAGEel, Kal HEAETWVTAG TO
PWQG TIOL £XEL TIPOKLYPEL 1] AAANAETU
opA e TNV VAN, KTTOPOLV Va TIPOGCOL-
OPLOTOLV TIOAAEQ LOLOTNTEG ALVTNHG TNQ
OANG. M€ow NG HEAETNG TOL PWTOQ
MTIOPOULIE, Via TIAPAdELY LA, VA KATAV-
OY]OOULE TN oLVOEDT TWV ACTPWV KAl
TwV yaAa&lwv Tov Bpiockovtatl TToAAA
€1 PWTOG HAKPLA 1) va Ttapatn-
PY]JOOLE O€ TIPAYUATIKO XPOVO TIG
MIKPOOKOTIKEG (PUOLOAOYLIKEG OLlEPY-
aocieg movAappdavouv xwpa ota
Cwvtava kottapa. H 0OAn amoteAeital
and Atopa, WOVTA 1] HopLa Kat n
AAANAeTtidopaot) ToLug PE TO PWG gival
QLTI TIOL TIPOKAAEL patvépeva oL
Hag fonBolv va KATavorjocouHE TN
@OOoN TNG LANG. Ta dtopa, Ta 1dvTan
TA HOPLA €XOLV OPLOUEVA EVEPYELAKA
eMinedq, TA OToia GLVIIOWG GXETIC
OVTOL JE TA EVEPYELAKA ETITEDA TIOV
MTIopoLV va KataAdfouv ta nAekipo
VLA 0NV LAN. MEPLKEG POPEG TO PWG

Medium [12/13pt]

H OAn amoteAeitat and dtopa, WOvTa 1} pépLla Kat
N AAANAETOPAGCT] TOLG HE TO PWQ Eival AT
TIOL TIPOKAAEL dlAopa PALVOUEVA TIOV UTTOPOLV
va pag fondrjocouv va KatavorjGoupe tn euon
Qg VLANG. Ta dtopa, Ta wvta n Ta poépLa €xouvv
OpPLOMEVA EVEPYELAKA ETTITEDA, TA OTtoia GLVIO
wg oxetidovtal pe Ta EVEPYELAKA ETIITIEDA TIOL
pTtopoUV va kataAdouv ta nAEKTPOVIa 6TV
OAN. MepLlkeEQ POPEQ TO PWG TTapAyeTal ATO TNV
OAN, 1}, cuvnBEoTEPQ, EVa PWTOVIO PWTOQ
MTtopei va aAAnAeTiidpAcel e evepyELaKA

Medium [9/10pt]

Ta atopa, Ta wvTa 1) Ta popla
€XOULV OPLOUEVA EVEPYELAKA
emineda, Ta omoia cuvOwWg
oxetiovtal pe Ta evepyelaka
emimeda TOL puMoPoLV va
kataAdpouv ta nAektpovia
otnVv OAN. Mepikég PopEg To
Pwg Ttapdyetal amod v LAN
1, ouvnBEoTEPQ, Eva PWTOVIO
PWTOG pmopei va aAAnAemt
Opdaocel e evepyelaka emine-
da pe dlapopoug TPOTIoLG.
Mmopovpe va avamapactn-
OOULE TA evePyELaKA eTtimteda
Mg OANG og éva daypappa
YVWOoTo wg dtaypappa Jablon-
ski, Tou @aivetal oto oxNua
2. 'Eva atopo 1] péplo otn
XAunA 6tepn duvartn evepy-
€l0KN KATACTAOT), YVWOTH WGg

Medium [7/8pt]

Ta dtopa, Ta 1WVTA 1] Ta popila €Xovv
oplopéva evepyelaka emineda, Ta
omoia cuvribwg oxetiovtal pe Ta
evepyelakd emineda mouv pumopolv va
kataAdfouv ta nAekTpdvia otnv OAN.
MepIKEQ POPEG TO PWG TTapAayetal amo
™V OAN 1}, cuvnBéoTtepa, Eva TOVIO
@WTOGQ propei va aAAnAemidpdoet pe
evep- yelaka emineda pe diagopouvg
TPOTIOLG. MTIOPOUME VA avamap-
QOTr)OOVLHE TA EVEPYELAKA eTTiTED A
Mg VANG o€ éva SlAaypappd YVwoTo weg
dlaypappa Jablonski, tov @aivetal
oTo oxXnpa 2. Eva atopo r] Héplo otn
XAapnAotepn duvatr evePyELaK
KATACTAON, YVWOTH WG BACIKY
KATAOTAON, MTIOPEL VO aTtoppoPrioet
£va pwTtoVio, To oTtoio Ba To avefacel
o€ éva LYPNASGTEPO EVEPYEL OKO
eminedo, yvwotd wg dieye- ppEVN
kataotaon. Me avtdv tov TpoTo, 1 VAN
HUTIOPEL VA ATOPPOPTiOEL PWG XAPUK-
TNPICTIKWV PNKWV KOpatog. Eva atopo
1 HOpPLO TTapapEVEL CLVIOWG oE pla
dleyepHEVT KATAOTACN HOVO yid TTIOAD

Noi Grotesk Medium Italic  [65/55pt]
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To wg elval To KUP-
0 Ueoo avtAnyng
TOU KOOLIOV YUPW

Noi Grotesk Medium ltalic  [35/34pt]

Ta atoua, Ta ovta n ta popla

EXOULV KAOOPIOLEVEG EVEPYEIAKEG
otabueg, mov ocvvnObwg
OUVOEOVTAL LUE TIC EVEPYEIAKEG

Noi Grotesk

Otav 10 WG aAAnAemidopa Le tnv OAn
urtopel va aAAdéel, kal HeAeTWvVTAG TO
PWGS TTOL EXEl TTPOKVYEL 1] AAAnAeTt
opd ue tnv UAn, UMOPOLV va mPOocol-
0PLOTOUV MTOAAEG IOIOTNTEG AUVTIG TNG
UANG. Mgéow t™NG UEAETNG TOL PWTOG
UTTOPOULIE, VIia TTapAdElya, va Katav-
orjocouLe Tn ovvOeon TwWV ACTPWV Kal
Twv yaAa&lwyv mou Bpiokovtal moAAd
£TN eWTOG HAKPLA 1) va mapatn-
pricovue o€ MPAYUATIKO XPOVO TIG
UIKPOOKOTIIKEG (PUOLOAOYIKEG OlEPY-
aoieg movAaupavouv xwpa ota
{wvtava kottapa. H VAn amoteAeital
amo arouaq, 1OvTa n uopla Kat n
aAAnAemidopacn Toug UE TO PwG glval
auvTI) IOV TIPOKAAE( PpalvoLieva o
pag Bonboulv va katavorjoouLe TN
@UOoN ™G VANG. Ta dtoua, ta ovta n
TAa UOpLla EXOLV OPICUEVA eVEPYEIAKA
eninedaq, ta omnoia cuvrBwg oxeTi(
ovTal UE TA EVEPYEIAKA ETITTENA TTOV
UTopOoULV va kataAdBouv ta nAeKTPO
via otnv UAn. MepIlKEG POPES TO PWG

Medium ltalic  [15/16pt]

Medium ltalic [12/13pt]

H 0An anoteAegital amd drouaq, 16vta r uopla Kat
n aAAnAemidpaoctj Toug Ye TO PwWG givatr autr)
IOV MPoKaAei dtagpopa @atvoLeva mouv UmopoLvv
va pag Bonbrjcouv va Katavorjcouue tn guon
™G UANG. Ta dtouaq, ta 1ovta rj ta popla xouvv
oplougva evepyelaka eminedaq, Ta onoia cuvrio
w¢ oxetifovtal e Ta evepyeElaka emineda mou
UmopouLV va kataAdpouv ta nAeKTpovia otnv
UAn. MepIKES POPEG TO WG mapdyeTal Ao TNV
UAn, n, ouvnBeotepa, Eva ewTOVIO PWTOG
umopei va aAAnAemidpdoel Ue evepyelakad

Medium ltalic [9/10pt]

Ta droua, Ta 16vta nj Ta poptla
E£XOULV OploUEVA evEPYEIaKA
emnineda, ta omoia ouvribwg
oxetiovtal e Ta evepyelaka
eninmeda mov umopouv va
kataAdfouv ta nAektpovia
otnVv UAn. MeplkEG OopPES TO
Pwe mapdyetal amod tnv VAn
), ouvnBgotepa, Eva ewTovio
PwWTOG umopeil va aAAnAem
opdoel ue evepyelakd emine-
oa e dlapopoug TPOToUG.
Mmopoulue va avanapaotrj-
oouuE Ta gvepyelakd emnineda
¢ UANG og gva oiaypaupa
YVvwoTto wg ditaypauua Jablon-
ski, mou aivetal oto oxrpa
2. Eva datopo 1j uoépto otn
XAUnA 6tepn duvvartr evepy-
£laKr) KaTdoTaon, yvwoTtr we

Medium Italic  [7/8pt]

Ta droua, ta 16vta 1j Ta poépla EXouvv
oplopEva evepyelakd emineda, ta
onoia ouvrjbwg oxetifovtal pe Ta
gvepyelaka enimeda mouv Umopoulv va
kataAdBouv Ta nAekTpovia otnv VAN.
MepIKES POPEG TO PpwS Tapdyetal and
™V VAN 1j, ouvnBEoTepa, Eva eWTOVIO
PwTOG umopel va aAAnAemidpdoel e
egvep- yelakd emineda ue dldpopous
TPOMOUVG. Mmopoulue va avanap-
aoTrjoOVUE TA evepyElaKad emimeda
™G UANG o€ gva didypapud yvwoto we
diaypaupa Jablonski, mou gaivetat
oto oxrjua 2. Eva dtopo rj pépto otn
XxaunAdtepn duvartr evepyelakn
kardotaon, yvwotr weg Bacikn
Katdotaon, umopei va anoppopriost
gva pwtovio, To omoio Ba To avedoet
og éva vYPnAOTEPO evePyEL AKO
eminedo, yvwoto we dleye- pUsvn
katdotaon. Me autdév Tov Tpdmo, n VAN
HTTOPE( VO amoppoPrioel pwe Xapak-
TNPICTIKWV UNKWV KUUATog. Eva dtopo
1} poplo mapaugvel ovuvribwe oe La
dleyepuévn kataotaon Uovo yla moAo
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NOI Grotesk The speed (SI) of
light in a vacuum

iIs defined to be
exactly 299792’

eeeeeeeeee +458 m/s. Visible
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An atom or mole-
cule In the lowest
energy state pos-

Noi Grotesk Semibold [35/34pt]

The atoms, ions or molecules
have defined energy levels,
usually associated with energy
levels that electrons in the mat

Noi Grotesk Semibold [15/16pt]

As light interacts with matter it can
be become altered, and by studying
light that has originated or interacted
with matter, many of the properties
of that matter can be determined. It
is through the study of light that, for
example, we can understand the
composition of stars and galaxies
that are many light years away or
watch in real time the microscopic
physiological processes that occur
within living cells. Matter is compo-
sed of atoms, ions or molecules and
it is through their interactions with
light which gives rise to the various
phenomena which can help us under-
stand the nature of matter. The
atoms, ions or molecules have defi-
ned energy levels, usually associated
with energy levels that electrons in
the matter can hold. Light sometimes
be generated by the matter, or more
commonly, a photon of light can inte-
ract with the energy levels in a num-

Semibold [12/13pt]

Matter is composed of atoms, ions or molecu-
les and it is through their interactions with
light which gives rise to the various phenome-
na which can help us understand the nature of
matter. The atoms, ions or molecules have
defined energy levels, usually associated with
energy levels that electrons in the matter can
hold. Light sometimes be generated by the
matter, or more commonly, a photon of light
can interact with the energy levels in a number
of ways.We can represent the energy levels of

Semibold [9/10pt]

The atoms, ions or molecules
have defined energy levels,
usually associated with
energy levels that electrons
in the matter can hold. Light
sometimes be generated by
the matter, or more com-
monly, a photon of light can
interact with the energy
levels in a number of ways.
We can represent the energy
levels of matter in a scheme
known as a Jablonski dia-
gram, represented in Figure
2. An atom or molecule in the
lowest energy state possible,
known as the ground state,
can absorb a photon which
will allow the atom or mole-
cule to be raised to a higher

Semibold [7/8pt]

An atom or molecule in the lowest
energy state possible, known as the
ground state, can absorb a photon
which will allow the atom or molecule
to be raised to a higher energy level
state, known as an excited state.
Hence the matter can absorb light of
characteristic wavelengths. The atom
or molecule typically stays in in an
excited state only for a very short
time and it relaxes back to the
ground state by a number of
mechanisms. In the example shown,
the excited atom or molecule initially
loses energy, not by emitting a
photon, but instead it relaxes to the
lower energy intermediate state by
internal processes which typically
heat up the matter. The intermediate
energy level then relaxes to the
ground state by the emission of a
photon of lower energy (longer
wavelength) than the photon that was
initially absorbed.How do we study
matter using light? Since photons

Noi Grotesk Semibold Italic [65/55pt]
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An atom or mole-
cule in the lowest
energy state pos-

Noi Grotesk Semibold [35/34pt]

The atoms, ions or molecules
have defined energy levels,
usually associated with energy
levels that electrons in the mat

Noi Grotesk Semibold [15/16pt]

As light interacts with matter it can
be become altered, and by studying
light that has originated or interacted
with matter, many of the properties
of that matter can be determined. It
is through the study of light that, for
example, we can understand the
composition of stars and galaxies
that are many light years away or
watch in real time the microscopic
physiological processes that occur
within living cells. Matter is compo-
sed of atoms, ions or molecules and
it is through their interactions with
light which gives rise to the various
phenomena which can help us under-
stand the nature of matter. The
atoms, ions or molecules have defi-
ned energy levels, usually associated
with energy levels that electrons in
the matter can hold. Light sometimes
be generated by the matter, or more
commonly, a photon of light can inte-
ract with the energy levels in a hum-

Semibold Italic [12/13pt]

Matter is composed of atoms, ions or molecu-
les and it is through their interactions with
light which gives rise to the various phenome-
na which can help us understand the nature of
matter. The atoms, ions or molecules have
defined energy levels, usually associated with
energy levels that electrons in the matter can
hold. Light sometimes be generated by the
matter, or more commonly, a photon of light
can interact with the energy levels in a number
of ways.We can represent the energy levels of

Semibold [9/10pt]

The atoms, ions or molecules
have defined energy levels,
usually associated with
energy levels that electrons
in the matter can hold. Light
sometimes be generated by
the matter, or more com-
monly, a photon of light can
interact with the energy
levels in a number of ways.
We can represent the energy
levels of matter in a scheme
known as a Jablonski dia-
gram, represented in Figure
2. An atom or molecule in the
lowest energy state possible,
known as the ground state,
can absorb a photon which
will allow the atom or mole-
cule to be raised to a higher

Semibold Italic [7/8pt]

An atom or molecule in the lowest
energy state possible, known as the
ground state, can absorb a photon
which will allow the atom or molecule
to be raised to a higher energy level
state, known as an excited state.
Hence the matter can absorb light of
characteristic wavelengths. The atom
or molecule typically stays in in an
excited state only for a very short
time and it relaxes back to the
ground state by a number of
mechanisms. In the example shown,
the excited atom or molecule initially
loses energy, not by emitting a
photon, but instead it relaxes to the
lower energy intermediate state by
internal processes which typically
heat up the matter. The intermediate
energy level then relaxes to the
ground state by the emission of a
photon of lower energy (longer
wavelength) than the photon that was
initially absorbed.How do we study
matter using light? Since photons
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CBeT-3TO HaLwe
OCHOBHOE cpeac-
TBO BOCMNPUATUA

Noi Grotesk Semibold [35/34pt]

ATOMbI, NOHbI NN MOJIEKYJ1bI

MMEIOT ornpeanesieHHble SHepPreTm

yeckKue ypoBHU, 0ObIYHO CBA3a-
HHblE€ C 9HepreTN4eCKNMmn

Noi Grotesk Semibold [15/16pt]

Mpun B3anmogencTenumn ceBeta c
BELLEeCTBOM OH MOXXET USMEHATbCHA,
WU, U3y4yaa cBeT, BOZHUKLIUN U
B3an- MOAEeNCTBYIOWUA C
BelleCTBOM, MOXXHO onpenenntb
MHOrve CBOMCTBA 3TOro BeliecTBa.
MmeHHO Gnarogapa Usy4yeHuro ceeta
Mbl MOX>X€M, Hanp- umep, NOHATb
COCTaB 3Be3[ U ranaktTuk,
HaxogAWMXCA Ha PpacCTo- AHUN
MHOIMX CBETOBbIX JIeT OT Hac, Unu
HabnwpaTb B peasibHOM BPpeMEH!
MUKPOCKON- nyeckue comsnonorun-
YyeckKue npouecchbl, nponcxogsawme
B XXUBbIX KJieTKax. MaTtepua coctout
N3 aTOMOB, MOHOB U MOJIEKYn,

N MMEHHO 6narogapa nx B3anmo-
AENCTBMIO CO CBETOM BO3HUKAIOT
pasnnyHble ABJSIEHUA, KOTOpble
NnoMorarT HaM MOHATb Npupoay
MaTtepuun. ATOMbI, UOHbI U
MOJIEKYJIbl UMEIOT onpeaeneHHble
3HepreTn4yeckue YypoBHU, 0ObIYHO
CBA3aHHble C 3HepreTu4eCKUMu

Semibold [12/13pt]

MaTtepua cocTouT N3 aToMOB, MOHOB UNU
MoJnekyn, n UMeHHO 6narop,apﬂ ux s3amm-

04EeNCTBUIO CO CBETOM BO3HUKAIOT pasfinyHble
ABJIEHUA, KOTOPble MOryT MOMOYb HaM MOHATb
npupoay marepmu. ATOMbl, NOHbI U MONEKY-

Nbl UMEIOT onpepenieHHble 3HepreTu- Yeckune
YpOBHU, 06bIYHO CBA3AHHbIE C dHepreTu-
YEeCKUMU YPOBHAMMU, KOTOPbIe MOryT 3aHMMaTb
3NeKTPOHbI B BellecTBe. CBET MHorga
reHepupyeTcsa BeLWeCcTBOM, Unu, 4Yto 6onee
pacnpocTpaHeHo, (pOTOH CBeTa MOXXeT

Semibold [9/10pt]
ATOMbI, MUOHbI U MOJIEKYJIbI
MMeloT onpepaeneHHble
3Hep- reTudeckue YpoBHU,
06bI4HO CBA3aHHbIE C
3HepreTnye- CKUMU
YpPOBHAMU, KOTOPbI€ MOTYT
3aHMMaTb 3JIEKTPOHbI B
BewecTBe. CBeT MHoraa
reHepupyeTcs BeLEeCTBOM,
unu, uyTo 6onee pacnpocT-
paHeHo, hOTOH cBeTa MOXKET
B3aMMOAeNCT- BOBaTb C
3HepreTU4eCKNMM YpoBHAMU
pasnuyYHbIiMU cnoco6amu.
Mbi MOXXeM NpeacTaBUTb
3Hepre- TUMECKUE YPOBHU
BelecTBa B BUAE CXeMbl,
M3BECTHOW Kak anarpaMmma
fA6noHckoronpegcTaBneHHasa
Ha pucyYHKe 2. AToM nnu

Semibold [7/8pt]

ATOM Unn Monekyna B CAaMOM HU3KOM
9HepreTM4YECKOM COCTOAHMUU, U3Be-
CTHOM KaK OCHOBHOE COCTOAHMeE,
MOXXET NornoTuTb POTOH, KOTOPbIN
No3BONUT MOAHATb aTOM UNU

MoOIeK- Yyny Ha 6onee BbICOKUM
3HepreT- N4ECKUI YpOBEHbD,
MN3BECTHbIN KaK BO36YXX- AleHHoe
coctoAHue. Takum o6pasom,
Bel,ecTBO MOXKeT nornow,aTtb cBeT
XapaKTepHbIX ANUH BOJH. ATOM Unu
Moniekyna o6bI4HO ocTaloTCA B
BO36Y>K€HHOM COCTOAHUM TOJNbKO B
Te4yeHne o4eHb KOPOTKOro BpeMeHU 1
penakcupytoT o6paTHo B OCHOBHOE
COCTOAHME C MOMOLLbIO pAAA
MexaHu3MoB. B nokasaHHOM npumepe
BO36Y>KAEHHbI aTOM Unn Mmonekyna
CHayana TepAeT 3Hepruio, Ho He
nyTem ucnyckaHua ¢otoHa, a BMecTo
aToro penakcupyer B
NpoMeXXyTo4yHoe cocToAHue c 6onee
HU3KOW 3Hepruen 3a cyet
BHYTPEHHUX NPOLLeCCOB, KOTOpble
06bl4YHO HarpeBaloT Bel,ecTBo. 3aTem

Noi Grotesk Semibold Italic [65/55pt]
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CBeT-3T0O HaLue
OCHOBHOe cpeac-
TBO BOCIMPUATUA

Noi Grotesk Semibold [35/34pt]

ATOMbI, NOHbI UJTVU MOJIEKYJIbI
MeIoT onpegesieHHble 3HepreTu
yecKkue YypoBHU, 06bIYHO cBA3a-
HHble C 3HepreTu4ecCKumMuv ypoBH

Noi Grotesk Semibold [15/16pt]

lpu B3anmogenictBuu ceeta ¢
BeLLeCcTBOM OH MOXXeT U3BMEHATbCHA,
U, N3y4aa CBET, BOSHUKLUNN UITN
B3auv- MOL4EeUCTBYIOLNI C
BeLleCTBOM, MO>XXHO ornpenesiutTb
MHoOrue cBoOVCTBa 3TOro BeLyecTBa.
UmeHHO 6narogapa nayd4eHuro ceeta
Mbl MO>XEeM, Harnp- uMep, MNoHATb
CcoOCTaB 3Be34 U rajlakTuk,
HaxogALWMNXcA Ha pacCcTo- AHUU
MHOIMx CBeTOBbIX JIET OT Hac, Uiu
Habnogarb B peasibHOM BPpeMeHU
MUKPOCKOIN- ndeckmne ¢pnusanosorn-
YyecKue rnpouecchl, npoucxogawme
B >XUBbIX KnieTkax. Marepusa cocTtout
M3 aTOMOB, MUOHOB UJIN MOJIEKYJI,

U UMeHHo 6narogapa Nx B3amMo-
JAenCcTBUIO CO CBETOM BO3HUKAIOT
passindHble ABJIEHUA, KOTOPble
rnomMorarT HaM NMOHATb NpUpPoayYy
marepumn. ATOMbI, MOHbI NN
MOJ1eKYJibl UMEKT onpenesieHHbIe
aHepreTn4yeckue ypoBHU, 06bIYHO
CBA3aHHble C 3HepPreTM4eCcKUuMm

Semibold Italic [12/13pt]

Marepua cocTout n3 atoMoB, MOHOB UIU
MoJiekysi, un UMeHHO 6naro,qapn ux e3annm-

oAericTBUIO CO CBETOM BO3HUKAIOT pa3/inyHbie
ABNI€HUA, KOTOPbie MOryT MOMOYb HaM MOHATb
npupogy marepumn. ATOMbl, MOHbI UITN MOJIEKY-

Jibl UMEIT onpegesieHHble dHepreTu- 4eckue
YpoBHU, 06bIYHO CBA3aHHbIe C aHepreTu-
YeCKUMU YpPOBHAMMU, KOTOPble MOryT 3aHUMaTb
3/1eKTPOHbI B BewjecTBe. CBeT nHorga
reHepupyertcs BewecTBOM, Uu, 4To 6onee
pacnpocTpaHeHo, (pOTOH cBeTa MOXKeT

Semibold [9/10pt]
ATOMBI, MOHbI UITU MOJ1IEKYJ1bI
uMeroT onpepgesieHHble aHep-
reTuyeckue ypoBHu, 06bIYHO
CBA3aHHbIE C 3HepreTn4ye-
CKUMMU YPOBHAMMU, KOTOPbIE
MOryT 3aHUMaThb 3J71eKTPOHbI B
BellecTBe. CBeT MHoraa
reHepupyeTca BeLecTBOM,
unu, 4To 60s1ee pacrnpocT-
paHeHo, (hOTOH cBeTa MOXKeT
B3aMMonericT- BoBaTb C
9HepreTNYeCcKUMU YpoBHAMU
pasnnyHbiMu criocobamu. Mbi
MoO>XKeM npeacTaBUTb aHepre-
TUYECKne YpoBHU BeljecTsa B
BuAe cxeMbl, N3BECTHOW KakK
AnarpaMmma A6510HCKOro
npeacTtas/ieHHaA Ha pUCYHKe
2. ATom unv monekyna B
CcaMOM HU3KOM BO3MOXKHOM

Semibold Italic [7/8pt]

ATOM mnn MosieKysna B CaMOM HU3KOM
3HepreTM4eCKoOM COCTOAHUU, N3BE-
CTHOM Kak OCHOBHO€e COCTOoAHMUeE,
MO>KEeT NornoTUTb ¢hOTOH, KOTOPbIN
no3BONIUT MOAHATL aTOM UITU MOJIEK-
yny Ha 6osiee BbICOKUI dHepreT-
n4yeckuii ypoBeHb, N3BECTHbIN KakK
BO36Y>k- eHHOe cocToAHue. Takum
ob6pa3omM, BelLLecTBO MOXKET rornowarb
CcBeT XapaKTepPHbIX AJIUH BOJIH. ATOM
nnu monekyna o6bI4HO OCTalOTCA B
BO36Y>KAEHHOM COCTOAHUU TOJIbKO B
Te4yeHne o4eHb KOPOTKOro BpeMeHU U
penakcupytoT o6paTHO B OCHOBHoOe
cocToAaHME C MOMOLLbIO pAAa
MexaHU3MoOB. B nokazaHHOM npumepe
BO36Y>KAEeHHbIV aTOM Uu MosieKkyna
cHavyana TepaeT 3Hepruio, Ho He Nyrem
ncnyckaHuA ¢poToHa, a BMECTO 3TOro
penakcupyert B IpOMeXXKyToyHoe
cocroaHue ¢ 6onee HU3KOV aHepruen
3a cyeT BHYTPEHHUX MPoL,eCcCcoB,
KoTopble 06bIYHO HarpeBaloT
BelecTBO. 3aTeM NMPoMeXXYyTOYHbIN
3HepreTU4y- eCKuii YypoBeHb
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To PWG €lval To KLP
10 pEco avtiiAnyng
TOU KOGHOL YUPW

Noi Grotesk Semibold [35/34pt]

Ta atopq, Ta wovtTa n tTa popla
EXOLV KOAOOPIOUEVEQ
EVEPYELOKEG OTAOLEG, TTOV

ouvriOwg cuvosovTal B TIQ

Noi Grotesk Semibold [15/16pt]

‘Otav 1o wg AAANAETIOPA pPE TNV
OAN propei va aAAGgel, Kat peAeTw
VTAG TO WG TIOL E€XEL TIPOKVYPEL 1)
AaAAnAettt 0pA pe TNV VAN, KTTOPOULV
VA TIPOCOLOPLGTOUV TIOAAEQ LOLOTNTEQ
avTnig g LANG. Méow TN HEAETNG
TOU PWTOG MTTOPOVE, Yia TTapAade
lYHQA, VO KATAVOT)OOLE TN o0vOeon
TWV ACTPWV KAl TWV YaAaglwyv Ttov
Bpiokovtal TOAAQ €T PWTOG pHAKPLA
1l VA TTAPATNP1|COVHE OE TIPAYHATIKO
XPOVO TIG HLKPOOKO TILKEG (PLGLO
AOYLIKEQ Olepy- acieg TTOVAauavouv
Xwpa cta {wvtava kottapa. H 0An
artoteAsital anod aropa, wWOvtan
HOpLa Kat 1} AAANAETIIOPAOY) TOLG HE
TO WG €ival avTr) TTov TIPOoKaAAei
@alvopeva ov pag ondbouv va
KATAVOYJOOUME TN Lo TNng VANG. Ta
Atopa, Ta WvTa 1] Ta popla £xovv
OPLOMEVA EVEPYELAKA ETTITIESA, TA
omoia ocuvr|Owg oxetiC ovtal pe Ta
EVEPYELAKA ETUTIEDA IOV UTIOPOUVV VA
KataAdfouv ta nAeKTPO via otnv

Semibold [12/13pt]

H 0An amoteAsital ano atopq, wdvta n popla
Kal n aAANAeTidpacn] Toug pe TO pwQg eival
QLTI TIOL TIPOKAAEL SLAPOPA PALVOUEVA TIOV
HItopolV va pag fonbroouv va Katavorjcoupe
™ @OoN g LANG. Ta atopa, Ta wWvta 1 Ta
HOpLa £€XOLV OPLOMEVA EVEPYELAKA ETIITIEDA, TA
ottoia 6uvr)0 wg oxetiovTal HE TA EVEPYELAKA
emimeda mov pmopolv va kataAdpouv ta
NAEKTPOVIA 0TNV VAN. MeEPIKEQ POPEG TO PWQ
mapayetat arnd v VAN, 1}, cuvnOEotePQ, €va
PWTOVIO PWTOG UTIOPEL VA AAANAETIOPACEL pE

Semibold [9/10pt]

Ta atopa, Ta 1évta 1} Ta popla
€XOLV OPICHEVA EVEPYELAKA
emineda, Ta omoia cuvrOwg
oxeti{ovtal pe Ta evepyelaka
eMineda Tov pumopoLv va
kataAdfouv ta nAektpovia
otnVv OAN. Mepikég Popég To
Pwg Ttapayetatl anod tnv VAN
1, cuvnOgoteEPQA, Eva pwTovio
PWTOQ pTtopei va aAAnAeTi
opdoel pe evepyelaka

emine- da pe didpopouvg
TpoTOoLg. MTopodue va
avamnapacTi- GOLUE Ta
EVEPYELOKA eTTiMEDA TNG UANG
og €va SLIaypappa YVWoTo we
dwaypappa Jablonski, mou
@aivetal oto oxnpa 2. ‘Eva
ATOMO 1] HOPLO OTN XAUNA
Otepn duvati EVEPY- ELAKY

Semibold [7/8pt]

Ta atopa, Ta 16vta 1 ta popla €xouvv
OpLOpEVA EVEPYELAKA ETLITLED A, TA
omoia cuvrBwg oxetifovTal pe Ta
EVEPYELAKA EMITIESA TTOL UTTOPOLV Va
KataAdfouv ta nAeKTPOVIA TNV VAN.
MepIkEQ POPEG TO PWG TTapayeTat
amoé v VAN 1, cuvnBéotepa, Eva
PWTOVIO PWTOG UTIOPEL va
AaAAnAemidpdacel pe evep- YELOKA
emineda pe d1aPoPoLg TPOTIOLG.
MTmopoUpe va avamap- acTHOOVHE Ta
evepyeLlaka emineda g OANG oe éva
dlaypappa yvwoto wg dtaypappa
Jablonski, Tou @aivetal oto oxfipa 2.
‘Eva Atopo 1| HopLo ot XapnAotepn
duvaTtn evepyeLlakn Katdotaon,
YVWOoTH wg Bactkn katdoctaon,
HTOPEl VO ATOPPOPNOEL EVa PWTOVIO,
T0 oTtoio Ba to aveBdacel og Eva
vYPnASTEPO EVEPYEL AKO ETIMEDO,
YVWOTO wg dleye- ppévn Kataotaon.
Me avtov Tov TPoTo, N DAN pTopEi va
ATIOPPOPTICEL PWG XAPAK-
TNPLOTIKWV UNKWV KOpatog. Eva
ATOMO 1] HOPLO TTAPAUEVEL CLVIOWG

Noi Grotesk Semibold Italic [65/55pt]
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To pwg eival To KUP
(0 HeoOo avuAnyng
TOU KOOLIOU YUPW

Noi Grotesk Semibold [35/34pt]

Ta atopa, ta iovta n ta popla
gxouv kabopioLeveg
EVEPVYEIAKEG OTAOLIES, TTOU

ouvbwg ouvogovTtal LUE TIG

Noi Grotesk Semibold [15/16pt]

Otav 10 pwg aAAnAemiopa ue tnv
OANn umopei va aAAa&el, kat ueA
ETWVTAG TO PWG TTOV EXEL TTPOKOVYEL 1)
aAAnAerm 6pa e tnv VAN, Hwopouvv
va TPOOCOLOPIOTOUV TTOAAEG LOIOTNTES
autng g VANG. Meow TtNG MEAETNG
TOU (pWTOG MTTOPOULE, Vi
TapAadelyua, va KAatavorjoouue Tn
oUvOeon TWV ACTPWV Kdl TWV
yaAa&iwv mov Bpiokovtal toAAd €tn
PWTOG HAKPLA 1) va TTApATNPT)OOVUE
O€ TPAYUATIKO XPOVO TIGC UIKPOCKOTT
IKEG (PUOIOAOYIKEG OlEPY- AOIEG
movAauBavouv xwpa ota {wvtava
kOttapa. H 0An amtoteAgital ano
aroua, 16vta nj uoéptla Kat n
aAAnAemiopaocr) Toug UE TO PwG gival
auTn TToV MPOKAAE( patvoueva Tou
pHag Bonboulv va KatavorjooulE TN
@uon ™Gg VANG. Ta artoua, Ta évta n
TA HOpLla EXOULV OPICUEVA EVEPYEIAKA
emninteda, ta onoia ovvnOwg oxetiC
ovTal Ue Ta evePyelAKA ETTITTESA TTOV
UTTopPOULV va KataAdaBouv ta nAeKTPO

Semibold Italic [12/13pt]

H OAn amoteAegital amo dartouaq, 1évta n popta
Kal n aAAnAemidpacn Toug Ue To Ppwg gival
auvTr Tov mPokKaAei dlagopa Palvoueva TTOU
pumopouv va pag Bonbricouvv va Katavorjoouue
™ UOoN ™Ng UANG. Ta darouaq, Ta 1évta nj ta
HOpLa €XOLV OpIoOUEVA EVEPYEIAKA eTtitEdA, TA
omoia ocuvr0 wg oxetiovtal Ue Ta evepyelaka
emniteda mov umopoulv va kataidpouv ta
nAekTPOvVIa otV VAN. MePIKES POPES TO PWS
mapaystat amo tnv VAN, nj, cuvnBgotepa, Eva
PWTOVIO PWTOG UTtopEi va aAAnAemiopdost pe

Semibold [9/10pt]

Ta atoua, Ta 1évta n Ta uoépla
€Xouv oplougva evepyelaka
emnineda, ta omoia ocuvribwg
oxeti{ovtal ue ta evepyelakd
egminmeda mov umopoulv va
kataAaBouv ta nAektTpovia
otnv UAn. MeplkEg OopPEG TO
Pwe¢ rapdyetal amo tnv VAn
1, ouvn@gotepa, Eva ewTovIo
PWTOG umopei va aAAnAemt
dpdoel pe evepyelakd

emine- da pe O1APOoPOoUg
Tpoémoug. Mmopouue va
avamapaoti- covue ta
gvepyelakd emineda tng VANG
og €va dldypaupd yvwoTto weg
owaypaupa Jablonski, mou
@aivetat oto cxrjua 2. Eva
dartopo 1} Héplo otn Xauni
OTepPN duvartr evepy- ELAKN

Semibold Italic [7/8pt]

Ta dtopa, Ta 16vra fj ta popla Exovv
oplopgva evepyelakd emineda, ta
omoia ouvrbwg oxetifovral ue Ta
gvepyelaka emineda mov umopoulv va
kataAdBouv ta nAeKkTpovia otnv VAn.
MEepPIKES POPES TO PWG TTapdyeTatl
amé tnv VAN n, cvvnBgotepa, Eva
PWTOVIO PWTOG UTTopei va
aAAnAemidpdosel ue evep- yelaka
enimeda pue dL1A@opPoug TPOTOUG.
Mmopolpue va avamap- actrjoovpe Ta
gvepyelaka emineda tng VANG o €va
dlaypaupa yvwoto we didaypaupa
Jablonski, mouv gaivetatl oto oxrjua 2.
Eva dtopo 1j uépto otn xaunAotepn
duvartn evepyelakn katdaotaon,
yvwoTr we Bactkij katdotaon,
HTopEl va amoppoProel Eva ewTovio,
7o omoio 6a To avePdoel oe Eva
VYNASTEPO EVEPYEL AKO ETITTEDO,
YVWOTO we dleye- puUEVN Katdotaon.
Me autoév Tov TpoTo, n VAN umopei va
ATOPPOPIIOEL PWE XAPAK-
TNPICTIKWV UNKWV Kopartog. Eva
dtopo 1j poptlo mapaugvet cuvibwe
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The speed (Sl) of

light in a vacuum
is defined to be
exactly 299792’
+458 m/s. Visible
Ilght is not inher-
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T he speed (SI) of
light in a vacuum
is defined to be
exactly 299792’
+458 m/s. Visible
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An atom or mole-
cule In the lowest
energy state pos-

Noi Grotesk Bold [35/34pt]

The atoms, ions or molecules
have defined energy levels,
usually associated with energy
levels that electrons in the mat

Noi Grotesk Bold [15/16pt]

As light interacts with matter it can
be become altered, and by studying
light that has originated or inte-
racted with matter, many of the
properties of that matter can be
determined. It is through the study
of light that, for example, we can
understand the composition of
stars and galaxies that are many
light years away or watch in real
time the microscopic physiological
processes that occur within living
cells. Matter is composed of atoms,
ions or molecules and it is through
their interactions with light which
gives rise to the various phenomena
which can help us understand the
nature of matter. The atoms, ions or
molecules have defined energy le-
vels, usually associated with energy
levels that electrons in the matter
can hold. Light sometimes be gene-
rated by the matter, or more com-
monly, a photon of light can interact

Bold [12/13pt]

Matter is composed of atoms, ions or mole-
cules and it is through their interactions with
light which gives rise to the various pheno-
mena which can help us understand the

nature of matter. The atoms, ions or molecu-
les have defined energy levels, usually asso-
ciated with energy levels that electrons in
the matter can hold. Light sometimes be
generated by the matter, or more commonly,
a photon of light can interact with the energy
levels in a number of ways.We can represent

Bold [9/10pt]

The atoms, ions or molecu-
les have defined energy
levels, usually associated
with energy levels that
electrons in the matter can
hold. Light sometimes be
generated by the matter, or
more commonly, a photon of
light can interact with the
energy levels in a number of
ways.We can represent the
energy levels of matter in a
scheme known as a Jablon-
ski diagram, represented in
Figure 2. An atom or mole-
cule in the lowest energy
state possible, known as the
ground state, can absorb a
photon which will allow the
atom or molecule to be

Bold [7/8pt]

An atom or molecule in the lowest
energy state possible, known as the
ground state, can absorb a photon
which will allow the atom or
molecule to be raised to a higher
energy level state, known as an
excited state. Hence the matter can
absorb light of characteristic
wavelengths. The atom or molecule
typically stays in in an excited state
only for a very short time and it
relaxes back to the ground state by
a number of mechanisms. In the
example shown, the excited atom or
molecule initially loses energy, not
by emitting a photon, but instead it
relaxes to the lower energy
intermediate state by internal
processes which typically heat up
the matter. The intermediate energy
level then relaxes to the ground
state by the emission of a photon of
lower energy (longer wavelength)
than the photon that was initially
absorbed.How do we study matter

Noi Grotesk Bold Italic [65/55pt]

[Latin] 177

An atom or mole-
cule in the lowest
energy state pos-

Noi Grotesk Bold Italic [35/34pt]

The atoms, ions or molecules
have defined energy levels,
usually associated with energy
levels that electrons in the mat

Noi Grotesk Bold Italic [15/16pt]

As light interacts with matter it can
be become altered, and by studying
light that has originated or inte-
racted with matter, many of the
properties of that matter can be
determined. It is through the study
of light that, for example, we can
understand the composition of
stars and galaxies that are many
light years away or watch in real
time the microscopic physiological
processes that occur within living
cells. Matter is composed of atoms,
ions or molecules and it is through
their interactions with light which
gives rise to the various phenomena
which can help us understand the
nature of matter. The atoms, ions or
molecules have defined energy le-
vels, usually associated with energy
levels that electrons in the matter
can hold. Light sometimes be gene-
rated by the matter, or more com-
monly, a photon of light can inte-

Bold Italic [12/13pt]

Matter is composed of atoms, ions or mole-
cules and it is through their interactions with
light which gives rise to the various pheno-
mena which can help us understand the

nature of matter. The atoms, ions or molecu-
les have defined energy levels, usually asso-
ciated with energy levels that electrons in
the matter can hold. Light sometimes be
generated by the matter, or more commonly,
a photon of light can interact with the ener-
gy levels in a number of ways.We can repre-

Bold Italic [9/10pt]

The atoms, ions or molecu-
les have defined energy
levels, usually associated
with energy levels that
electrons in the matter can
hold. Light sometimes be
generated by the matter, or
more commonly, a photon of
light can interact with the
energy levels in a number of
ways.We can represent the
energy levels of matter in a
scheme known as a Jablon-
ski diagram, represented in
Figure 2. An atom or mole-
cule in the lowest energy
state possible, known as the
ground state, can absorb a
photon which will allow the
atom or molecule to be

Bold Italic [7/8pt]

An atom or mol le in the I
energy state possible, known as the
ground state, can absorb a photon
which will allow the atom or
molecule to be raised to a higher
energy level state, known as an
excited state. Hence the matter can
absorb light of characteristic
wavelengths. The atom or molecule
typically stays in in an excited state
only for a very short time and it
relaxes back to the ground state by
a ber of mech In the
example shown, the excited atom or
le initially | energy, not
by emitting a photon, but instead it
relaxes to the lower energy
intermediate state by internal
processes which typically heat up
the matter. The intermediate energy
level then relaxes to the ground
state by the emission of a photon of
lower energy (longer wavelength)
than the photon that was initially
absorbed.How do we study matter
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CBeT-3T0O HaLue
OCHOBHOE€ cpeac-
TBO BOCNpPUATUA

Noi Grotesk Bold [35/34pt]

ATOMBbBI, MOHbI TN MONEKYJbl
MMEIOT onpeaeneHHblie 3Heprer
N YyecKune YypoBHU, 0ObIYHO
CBA3aHHbIe 3HEepPreTu4eCKumMn

Noi Grotesk Bold [15/16pt]

Mpu B3aumogencTesumu ceerta c
BELLEeCTBOM OH MOXXET UBMEHATbCH,
N, U3yyasa CBeT, BO3HUKLUNNA Unn
B3an- MOAENCTBYIOLWMN C
BEel,eCTBOM, MOXXHO onpeaennTtb
MHOrve CBOMCTBA 3TOro BellecTBa.
NMmeHHO Gnarogapa nsy4vyeHuio
cBeTa Mbl MOXKEeM, Hanp- umep,
NMOHATb COCTAB 3Be34 U ranakTtuk,
HaXo4ALWMXCA HA PAaCCTO- AHUM
MHOIMX CBETOBbIX JIeT OT Hac, unu
Ha6nogarb B peasibHOM BpeMeHU
MUKpOCKoN- nyeckue cpusmnonoru-
YyecKue npouecchbl, npoucxogdawme
B XXUBbIX KJieTKkax. Marepusa
COCTOMT N3 aTOMOB, MOHOB N
MOJIeKYn, U UMEeHHO 6narogapa ux
B3aMMoO- AeNCTBUIO CO CBETOM
BO3HUKAIOT pa3fiudHbie ABJIEHUA,
KOTOpPble MOMOraloT HaM NMOHATb
npupoay marepumn. ATOMbl, MOHbI
NN MoJnieKysibl UMeEIoT onpes
eJfieHHble 2HepreTuYeckne YypoBHU,
0ObIYHO CBA3aHHbIE C

Bold [12/13pt]

Marepua cOCTOUT U3 aTOMOB, MIOHOB UM
MOJIEKYJ1, " UMeHHO Gnarogapa ux B3amm-

O EeViCTBMIO CO CBETOM BO3HUKAIOT pasn
MUYHbIe ABJIEHNA, KOTOPble MOryT MOMOYb HaMm
NOHATb NpupoayY mMaTtepuun. ATOMbI, UOHbI U
MOJIEKY- Jibl UMEIOT onpeaeneHHble 3Hepre
TUYECKMEe YPOBHU, OGbIMHO CBA3aH Hble C
3HepreTu- YeCKMMu YpoBHAMMU, KOTOpble
MOryT 3aHUMaTb 3J1IeKTPOHbDbI B BellecTBe.
CBeT nHorga reHepupyeTcH BewecTBOM, Unu,
yTo 60onee pacnpocTpaHeHo, )OTOH cBeTa

Bold [9/10pt]

ATOMbI, MOHbI UNIN MoOJie
KYJibl UMEIOT onpe AesieH
Hble 3HepreTuYeckue
YpPOBHU, 06GbIMHO CBA3AaHHbIE
C 3HepreTu4ye- CKUMu
YPOBHAMU, KOTOpPble MOrYyT
3aHMMaTb IJIEKTPOHbDbI B
BewecTee. CBeT nHorga
reHepupyeTcs BeLLeCTBOM,
unu, ¥Tto 6onee pacnpoct
paHeHo, (hOTOH cBeTa MOXKeT
B3aMmMogeincT- BoBatb

C 3HepreTU4ecKUmMu ypos
HAMMU pasfinyHbIMU
cnoco6amu. Mbl mo>kem
npeAcTaBUTb IHEpreTuye
CKMe YpOBHMU BelyecTBa B
BUAe cxeMbl, USBECTHOIN KakK
Anarpammaf6noHcKoronpe
ACTaBJ/IeHHAA Ha PUCYHKe.

Bold [7/8pt]

ATOM UNU MoneKysia B CAaMOM HU3KOM
3HepreTU4eCKOM COCTOAHUM, U3Be-
CTHOM KakK COCT! 'y
MOXKeT NornoTuTb POTOH, KOTOPbDIA
MO3BOSIUT MOAHATb aTOM UNU

MoJieK- yny Ha 6osnee BbICOKUI
3HepreT- N4EeCKUil YpoBeHb,
N3BECTHbIN KaK BO36Y>XX- AeHHOoe
cocTonaHue. Takum o6pasom,
BELLECTBO MOXKET nornowarb cBeT
XapaKTepPHbIX AJIUH BONH. ATOM Unun
mMornekyna o6bI4HO OCTalOTCA B
BO36GY>KAEHHOM COCTOAHUM TONbKO B
TeyeHue o4YeHb KOPOTKOro BpeMeHU u
penakcupyiotr o6paTHo B OCHOBHOE
coCTOAHME C MOMOLbIO pAAa
MexaHUu3MoB. B nokasaHHOM
npumepe BO36Y>KAEHHbIA aTOM Unu
MoJieKYyna cHavyana TepaeT aHepruio,
HO He NYTeM UcnyckaHua poToHa, a
BMECTO 3TOro penakcupyer B
NpPoMe)XyToyHoe cocToAHue ¢ Gonee
HU3KOW 3Heprueit 3a c4eT BHYTPEHHUX
npPoLeccoB, KOTOpbie 06bIYHO
HarpeBaloT BeliecTBO. 3aTtem

Noi Grotesk Bold Italic [65/55pt]
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CBeT-3TO HaLue
OCHOBHOe cpefc-
TBO BOCINpPUATUA

Noi Grotesk Bold Italic [35/34pt]

ATOMBbI, UOHbI UITN MOJTEKYJIbI
MMeroT onpegesieHHble 3Heprer
n yeckue ypoBHU, o6bIYHO
CBA3aHHbIe 3HepreTu4ecKumMu

Noi Grotesk Bold Italic [15/16pt]

Mpu B3anmogerictBun ceera ¢
BelleCcTBOM OH MOXXeT U3MEeHATbCH,
U, u3y4yasa cBeT, BOSHUKLUNNA UIN
B3au- MogeuCcTBYIOLWNN C
BeLjecTBOM, MO>XXHO ornpeaesiuTb
MHOrue cBoMcTBa 3TOoro Beujecrsa.
UmeHHO 6narogapa nay4yeHuro
cBeTa Mbl MO>XXeM, Hanp- umMep,
MOHATb COCTaB 3Be34 U raakTuk,
Haxo[AWMNXCA Ha PaccTo- AHUU
MHOrux cBeToBbIX JIeT OT Hac, UJu
Hab6mogartb B peasibHOM BpeMeHU
MUKPOCKOIMN- nyeckue ¢pusvosioru-
YyecKue npouecchl, npoucxogauiue
B XXUBbIX KneTtkax. Marepusa
COCTOUT N3 aTOMOB, MOHOB UJn
MoOJieKysn, U UMeHHO 6narogapsa nx
B3aMMo- enNCTBUIO CO CBETOM
BO3HUKAIOT pa3JinyHble ABJIeHUs,
KOTOpbie MOMOraroT HaMm NMOHATb
npupogy marepun. ATomMbl, UOHbI
W1 MOJIEKY/ibl UMEIOT onpesg
eJIeHHble 3HepreTn4eckKkue YpoBHU,
06bIYHO cBA3aHHbIe C

Bold Italic [12/13pt]

Marepusa cocToutT s aToMmoB, UOHOB UJN
MoJieKys, U uMeHHO 6narogapa x B3aum-
ogericTBUIO CO CBETOM BO3HUKAIOT pasJi
UYHbIE AB/IeHUs, KOTOPble MOryT NoMo4Yb Ham
MOHATb NpupoaYy Mmarepun. AToMbl, UOHbI NN
MosieKy- /ibl UMEeIOT onpegesieHHble aHepre
TMYeckue YypoBHU, 06bIYHO CBA3aH Hble C
3HepreTy- 4eCKUMU YpoBHAMMU, KOTOPbIE
MOryrt 3aHUMaTb 3J/1eKTPOHbI B BeleCTBe.
CBeT nHorga reHepupyertcs BeljeCcTBOM, UJH,
4yTo 60s1ee pacnpocTpaHeHo, (pOTOH cBeTa

Bold Italic [9/10pt]
ATOMBI, MOHBI UNTU MOJI€ KYJbl
vMeroT onpe AesieH Hbie
3HepreTnyeckvie YpoBHHU,
06bIYHO CBA3aHHbIe C
dHepreTn4ye- ckKumMu
YPOBHAMMU, KOTOPbIE MOTYT
3aHuMarTb 3/1IEKTPOHbI B
BewjectBe. CBeT UHorga
reHepupyercsa BeL,ecTBOM,
unu, 4yTo 6osiee pacnpoct
paHeHo, (hOTOH cBeTa MO>KeT
B3auMogelncT- BOBaTb

C aHepreTu4ecKuMu ypoB
HAMU pa3/INdHbIMN
cnoco6amu. Mbi mo>xem
npepncTraBuUTb aHepreTude
CK/e YpoBHU BeljecTBa B
Bupge cxeMbl, U3BECTHOI KaK
Avarpammaf6noHckoronpen
cTaBJIeHHaA Ha pUCYHKe.

Bold Italic [7/8pt]

ATOM unu Monekyna B caMomM
HU3KOM 3HepreTu4ecKomM COCTOAHUM,
nsBe- CTHOM KaK OCHOBHO€e
COCTOAHMWE, MOXXET NOrfI0OTUTb (POTOH,
KOTOpbIVi MO3BO/NT NOAHATb aTOM UMY
Monek- yny Ha 6osee BbICOKUI
3HepreT- U4ECKUii YpoBeHb,
N3BECTHbIV KaK BO36Y><- fleHHoe
cocroaHue. Takum ob6pasom,
BeLEeCTBO MOJXXET nornaowarb CBeT
XapaKTepHbIX A/INH BOJIH. ATOM unun
MoJsieKysia 06bIYHO OCTalOTCA B
BO36Y>KJeHHOM COCTOAHUU TO/TbKO B
TeyeHUe o4eHb KOPOTKOro BpeMeHU U
penakcupyror o6paTtHo B OCHOBHoe
cocToAHMeE ¢ nomMoLyblo paaa
MexaHU3MoB. B nokazaHHOM

np p Gy, i aTom unu
Monekyna cHa4Yana TepaeT 3Hepruo,
HO He NYyTeM UcnycKaHusa hoToHa, a
BMeCTO 3TOro peslaKkcupyer B
npome>xyroyHoe cocToAaHue ¢ 6onee
HU3KOIi aHepruer 3a cyer
BHYTPEHHUX NPoLIeCCOB, KOTopbie
06bIYHO HarpeBaloT BelecTBo. 3aTemM
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TO (WG ElVALTO

KUPLO HECO aVTIAN
NG TOU KOGHOU

Noi Grotesk Bold [35/34pt]

Ta atopa, Ta LWvVTAa 1] TA popLa
EXOUVV KAOOPLOHEVEG EVEPY
ELOKEG oTAOUEG, TTOL CLVNOWC
CUVOEOVTOL HE TIC EVEPYELAKEQ

Noi Grotesk Bold [15/16pt]

‘Otav 1o ewg aAAnAeTidpa pe tnv
UAN propei va aAAagey, kat peAeTw
VIOG TO WG TTOU EXEL MPOKLYPEL 1
aAAnAemi 6pA pE TNV OAN, KLTTOPOUVV
Va TIPOCALOPLETOUV TTOAAEG LOLOTN
TEG ALTIIG TNG VANG. Méow t™Q
HEAETNG TOL PWTOG UTTOPOUVE, YA
TAPASE LYHA, VO KATAVOJCOVE TN
o0VvOECT TWV ACTPWV KAl TWV
yaAa§liwv tou Bpiokovtal ToAAG
€11 PWTOG HAKPELA 1] VA TTAPAT TG
HIKPOOGKO TIKEGQ PUGCLO AOYIKEQ
olepy- acieg MovAapdavouv xwpa
ota {wvtava kottapa. H 0An
amoteAsital and artopqa, wvian
popLa kat n aAANAetidpact] Toug pe
TO PWG £ival avTr] TOL TTPOKAAEL
pawopsva tov pag Bonbovv va
KATAVO)COUE Tr) @UOoN TNG VANG. Ta
atopqa, Ta WvTa 1] Ta popLa £Xouvv
OPLOHEVA EVEPYELAKA ETIMEDIA, TA
omoia cuvrOwg oxeti{ ovral pe Ta
EVEPYELAKA ETUTMESA TTOV UTTOPOUVV
va KataAaBouv ta nAeKTIpo via oTnv

Bold [12/13pt]

H OAn amtoteAeital ano atopa, W6vIa | popla
Kat 1 aAANAeidpact) ToOug HE TO PWG ival
aUTI] TTOVU TTPOKAAEL SLapopa PpaIvoOHEVA TIOV
HTopOoUYV va pag Bonbncouvv va katavon
GOUME TN PUON TNG VANG. Ta atopa, Ta wovia
1] TA popPLa £XOUV OPLCHEVA EVEPYELAKA
emineda, Ta onmoia cuv0 wg oxetidovral pe
TA EVEPYELAKA EMITESA TTOV UTLOPOUVV VA
KataAapfouv ta nAektpovia ctnv VAN.
MepLKEQ POPEQ TO PWG TTAPAyYETAL ATIO TNV
UAn, 1}, cuvnNOEoTEPQ, EVA PWTOVLIO PWTOGQ

Bold [9/10pt]

Ta atopa, Ta Iévra 1 Ta
HopLa £€Xouv OpPLCHEVA
EVeEPYELAKA ETMEDd A, TA
omoia cuvOwg oxetiovtal
HE TA EVEPYELAKA EMITLESA
TIOU PTOPOUV Va KataAd
Bouv Ta nAekTpovia TNV
OAN. Meplkég POPEG TO WS
TapAayetat anoé tnv 6An 1,
ouvnOEotepa, Eva pWTOVIO
PWTOQ propei va aAAnAem
dpacel pe evepyelaka emi
TESA PE SLAPOPOUG TPOTT
oug. MmopoUlpe va avana
POCTI{COVE TA EVEPYELAKA
emineda g OANG oc éva
SLaypappa yvwoto weg
dwaypappa Jablonski, mov
@aivetal oto oxrjpa 2. ‘Eva
Atopo 1] poPLo GTN XapnA

Bold [7/8pt]

Ta atopa, Ta 16vTa 1j Ta popa £xouvv
OpPLOpEVA EVEPYELAKA ETTIMES A, TA
omoia cuviOwg oxetidovtal pe Ta
EVEPYELAKA ETIMESA TTOL HTTOPOUV
va kataAafouv ta nAekTpovia cTnv
OAN. MepIlkEg POPEG TO WG
TIapAayetat anod tnv 0An 1,
ouvnBsotepa, £Va PWTOVIO PWTOG
pmopei va aAANAeTSpAaceL pe
EVEP- YELOKA ETIMESA PE S1APopouvg
TPoTouGg. MTtopolpe va avamnap-
COTIICOVHE TA EVEPYELAKA ETITES A
™G OANG o€ €va SLaypappa yvwoto
wg draypappa Jablonski, mov
@aivetal oto oxnpa 2. ‘Eva atopo 1
HopLo oTN XapnAotepn duvaty
EVEPYELAKN KATAGTAOT], YVWOTH WG
Baocikn kat@actacn, Umopsi va
ATOPPOPNOEL EVA PWTOVLO, TO OTLOi0
0a to aveBaocel oe éva vPnAotepo
EVEPYEL KO EMIMEDO, YVWOTO WG
dieye- ppévn katactacn. Me avtov
TOV TPOTO, N UAN pTopEi va
ATOPPOPNOEL PWG XAPAK-
TNPLCTIKWV UNKWV KOpatog. ‘Eva

Noi Grotesk Bold Italic [65/55pt]
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To pwcg eivat Tto

KUPLO LIECO aVTIAN
NG TOU KOOLIOU

Noi Grotesk Bold Italic [35/34pt]

Ta atoua, Ta iovra n ta uopla
EXOUV KAOopPIoUEVEG EVEPY
EWAKEG oTadLeg, mouv ouvnOwe
OUVOEOVTAL LUE TIC EVEPYEIAKES

Noi Grotesk Bold Italic [15/16pt]

Otav 10 pwg aAAnAsmidpa pe tnv
OAn umopei va aAAa&el, kat usA
ETWVTAG TO PWGC TTOV EXEL TTPOKVYPEL
N aAAnAsm opa ue tnv UAn,
MTTOPOUYV va TTPOOCILOPLOTOVY TOAAEG
10L0TNTEG AUTIIC TNG UANG. Méow t™¢
HMEAETNC TOV PWTOG UTTOPOUUE, Vi
Tapadelyud, va KaTavorjCoulE tn
oUvOeOoN TWV ACTPWV Kal TWV
yaAa&iwyv mov Bpickovtatl moAAa
£1N WTOG Hakplda nf va

AP ATNP)OOVUE CE MPAYUATIKO
XPOVO TIG UIKPOOKOTT IKEG
(PUOLOAOYIKEG OlEPY- AOIEC
movAaufavouv xwpa ota {wvrtava
kottapa. H VAn amoteAsital ano
aroua, Iovtra nf popla Kai n
aAAnAemiopaon Toug UE TO PWS
givat avtn mov mMPokKaAsi patvousva
TToU uag onbolv va katavorjoovus
™ @UOoN T™NG VANG. Ta aroua, ta
wovta n Ta uopla £Xouv oploUEva
EVEPYyELAKA eMiMeda, TA omoia
ouvnlbwg oxeti{ ovtal ue ta

Bold Italic [12/13pt]

H 0An amoteAsgitat amo artouaq, 16vta n popla
Kat n aAAnAemidopaocn Toug UE TO WG gival
auvTn MoV MPOKAaAEi( dlapopa ealvousva mou
umTOopPOULV va uag onbnpocovyv va karavon
oouuE TN UOoN TNG UANG. Ta artoua, ta wevta
N Ta Hopla €XouV OPICUEVA EVEPYELAKA
emineda, ta omoia cvvnO wg oxeti{ovral ue
Ta EVEPYELAKA ETITESA TTOV UTTOPOUVV Va
kataAafouv ta nAektpovia otnv UAn.
MepIKEQ POPEC TO PWC TTapdyetTal amo v
UAn, 13, ouvnOEoTepa, Eva WTOVIO PWTOG

Bold Italic [9/10pt]

Ta dtoua, Ta Ié6vra 1j ta
HOpLa EXOUV OPLOUEVA
gvepyelakd sminedd, Ta
omoia cuvibwg oxetiovtal
HE Ta evepyelaka emineda
OV UTMopPoULV va Katalda
Bouv ta nAektpovia octnv
UAN. MeplkEQ POPEQ TO WS
mapayetal ano tnv VAn n,
ouvnOéotepa, Eva ewTovio
PWTOG umopei va aAAnAsm
dpdoel ue svepystaka emi
meda pe d1dPopous TPOT
oug. Mropouue va avana
PACTHOOUUE TA EVEPYELAKA
emineda Tng UANG o éva
alaypauua yvwoto we
dwaypauua Jablonski, tov
@aivetat oto oxrjpa 2. ‘Eva
daropo 1 poépto otTn Xauni

Bold Italic [7/8pt]

Ta atoua, Ta i6vra nj ta popia Exovv
oploUEVa eVEPYELAKA eETiMeEda, TA
omoia ouviBwg oxetiovTal pe Ta
EveEPYEIAKa eMiMEdA TTOV UTTOPOUV
va kataAdBouv Ta nAeKTpovia otnv
UAn. MeptkEg POPES TO WS
mapdaystat anoé tnv VAn 1,
ovvnOgotepa, Eva PWTOVIO PWTOS
pumopei va aAAnAsmidpdoel pe
evep- yeElaKd sTtineda pue dtdpopous
TPoTmOUVS. Mmopobue va avanap-
aoTHHOOUUE TA EVEPYEIAKA ETiMeda
™G UANG o éva dtaypaupua yvwoto
wg dtaypauua Jablonski, mov
@aivetat oto oxnfjua 2. ‘Eva atopo
HOplo TN XaunAotepn duvartn
EVEPYELAKY KATACTAOT), YVWOTH WG
Baokn kataotaon, pmopei va
amoppoProel Eva @wToVIo, TO OTIoi0
Ba to aveBdoset oc Eva VYPNAOoTEPO
EVEPYEL AKO EMIMEDO, YVWOTO WG
dleye- puévn kataotaon. Me avtov
TOV TPOTO, N VAN umopei va
aATmoPPOPHOEL PWS XAPAK-
TNPICTIKWV UNKWv Kopatog. ‘Eva
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light in a vacuum
is defined to be

exactly 299'792'
+458 m/s. Visible
Ilght is not inher-

|||||||||

The speed (S]) of
light in a vacuum
is defined to be
exactly 299'792"
+458 m/s. Visible




Noi Grotesk Black [65/55pt]

An atom

[Latin] 184

cule in the lowest
energy state pos-

Noi Grotesk Black [35/34pt]

The atoms, ions or molecules
have defined energy levels,
usually associated with ener-
gy levels that electrons in the

Noi Grotesk Black [15/16pt]

As light interacts with matter it
can be become altered, and by
studying light that has originated
or interacted with matter, many of
the properties of that matter can
be determined. It is through the
study of light that, for example, we
can understand the composition of
stars and galaxies that are many
light years away or watch in real
time the microscopic physiologi-
cal processes that occur within
living cells. Matter is composed of
atoms, ions or molecules and it is
through their interactions with
light which gives rise to the va-
rious phenomena which can help
us understand the nature of mat-
ter. The atoms, ions or molecules
have defined energy levels, usual-
Iy associated with energy levels
that electrons in the matter can
hold. Light sometimes be genera-
ted by the matter, or more com-

Black [12/13pt]

Matter is composed of atoms, ions or mole-
cules and it is through their interactions
with light which gives rise to the various
phenomena which can help us understand
the nature of matter. The atoms, ions or
molecules have defined energy levels,
usually associated with energy levels that
electrons in the matter can hold. Light
sometimes be generated by the matter, or
more commonly, a photon of light can inte-
ract with the energy levels in a number of

Black [9/10pt]

The atoms, ions or molecu-
les have defined energy
levels, usually associated
with energy levels that
electrons in the matter can
hold. Light sometimes be
generated by the matter, or
more commonly, a photon
of light can interact with
the energy levels in a
number of ways.We can
represent the energy levels
of matter in a scheme
known as a Jablonski
diagram, represented in
Figure 2. An atom or
molecule in the lowest
energy state possible,
known as the ground state,
can absorb a photon which

Black [7/8pt]
An atom or molecule in the lowest
energy state possible, known as
the ground state, can absorb a
photon which will allow the atom
or molecule to be raised to a higher
energy level state, known as an
excited state. Hence the matter
can absorb light of characteristic
wavelengths. The atom or
molecule typically stays in in an
excited state only for a very short
time and it relaxes back to the
ground state by a number of

h In the ex
shown, the excited atom or
molecule initially loses energy, not
by emitting a photon, but instead it
relaxes to the lower energy
intermediate state by internal
processes which typically heat up
the matter. The intermediate
energy level then relaxes to the
ground state by the emission of a
photon of lower energy (longer
wavelength) than the photon that

Noi Grotesk Black Italic [65/55pt]

An atom

cule in the lowest
energy state pos-

[Latin] 185

or mole-

Noi Grotesk Black ltalic [35/34pt]

The atoms, ions or molecules
have defined energy levels,
usually associated with ener-
gy levels that electrons in the

Noi Grotesk Black ltalic [15/16pt]

As light interacts with matter it
can be become altered, and by stu-
dying light that has originated or
interacted with matter, many of
the properties of that matter can
be determined. It is through the
study of light that, for example,
we can understand the composi-
tion of stars and galaxies that are
many light years away or watch in
real time the microscopic physio-
logical processes that occur wi-
thin living cells. Matter is compo-
sed of atoms, ions or molecules
and it is through their interactions
with light which gives rise to the
various phenomena which can
help us understand the nature of
matter. The atoms, ions or molecu-
les have defined energy levels,
usually associated with energy
levels that electrons in the matter
can hold. Light sometimes be ge-
nerated by the matter, or more

Black Italic [12/13pt]

Matter is composed of atoms, ions or mole-
cules and it is through their interactions
with light which gives rise to the various
phenomena which can help us understand
the nature of matter. The atoms, ions or
molecules have defined energy levels,
usually associated with energy levels that
electrons in the matter can hold. Light
sometimes be generated by the matter, or
more commonly, a photon of light can
interact with the energy levels in a number

Black Italic [9/10pt]

The atoms, ions or molecu-
Ies have defined energy
levels, usually associated
with energy levels that
electrons in the matter can
hold. Light sometimes be
generated by the matter, or
more commonly, a photon
of light can interact with
the energy levels in a
number of ways.We can
represent the energy levels
of matter in a scheme
known as a Jablonski
diagram, represented in
Figure 2. An atom or
molecule in the lowest
energy state possible,
known as the ground state,
can absorb a photon which

Black Italic [7/8pt]

An atom or molecule in the lowest
energy state possible, known as
the ground state, can absorb a
photon which will allow the atom
or I le to be raised to a
higher energy level state, known
as an excited state. Hence the
matter can absorb light of
characteristic wavelengths. The

atom or molecule typically stays
in in an excited state only for a
very short time and it relaxes back
to the ground state by a number of
mechanisms. In the example
shown, the excited atom or
molecule initially loses energy, not
by emitting a photon, but instead
it relaxes to the lower energy
intermediate state by internal
processes which typically heat up
the matter. The intermediate
energy level then relaxes to the
ground state by the emission of a
photon of lower energy (longer
wavelength) than the photon that
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CBeT-3TO HaLWue
OCHOBHOE cpeAc-
TBO BOCnpuaTua

Noi Grotesk Black [35/34pt]

ATOMDI, MOHBbI U MOJIEKYJibl
MMEIOT onpeaesnieHHbIe 3Hepr
€T U YyecKue YypoBHU, 0ObIYHO
CBA3aHHbIE 3HEepreTnYecKNMm

Noi Grotesk Black [15/16pt]

Mpu B3anmoaencTenmn ceeTa c
BELEeCTBOM OH MOXXET U3MEeHAT
bCH, U, U3Yy4Yana CBET, BOSHUKLUUN
U B3aMMOAeNncT BYowmum c
BeleCTBOM, MOXXHO onpeaenuTtb
MHOrMe CEOMCTBA 3TOro BeLecTBa.
MmeHHO Gnarogapa usyvyeHuo
CEeTa Mbl MOXXeM, Hanp- uvep,
NOHATb COCTAB 3BEe3A U raflakTuk,
HaXoAAWMXCA HA PACCTO- AHUU
MHOIMX CBETOBbDIX JIET OT Hac, unu
Ha6Gnoaarb B peanbHOM BpeMeHM
MUKpOCKONn- nyeckue chusmonoru-
yeckKMe npouecchbl, npoucxoasawme
B XXMBbIX KneTtkax. Marepuna
COCTOUT U3 AaTOMOB, MOHOB UM
MOJIeKYJ, U UMEHHO Gnaropapa ux
B3auMoO- eMCTBUIO CO CEEeTOM
BO3HUKAIOT Pa3/indHbIe ABJIGHUA,
KOTOpbIE€ NOMOraloT HaMm NOHATb
npupoay marepun. AToMbl, MOHbI
U MosieKysbl UMeEIoT onpens
efieHHble IHepreTuYecKue YypoBHMU,
06bIYHO CBA3aHHDbIE C

Black [12/13pt]

Marepua cocTout s aToMoB, MOHOB UNU
MoOJieKYys, UM UMEeHHO Gnarogapa ux ezanm-
oA eliCTBUIO CO CBETOM BO3HUKAIOT pasn
UYHbIE ABJIEHUA, KOTOpbie MOryT NoMou4b
HaM NOHATb Npupoay marepun. ATombli,
MOHbI U MONIEeKYJibl UMeIoT onpeneneH
Hble 3Hepre TUYecKne YypoBHU, 0GbIYHO
CBA3aH Hble C HEepreTn- YeCKNMun YypoBH
AMM, KOTOPbIE€ MOryT 3aHUMATb 3JIEKTPOHbI
B BewjecTBe. CBeT MHoraa reHepupyertca
BellecTBOM, WU, UTo Gonee

Black [9/10pt] Black [7/8pt]

Atom unu MonekKyna B camMmom
HU3KOM 3HepreTuveckKom
COCTOAHUN, N3BE- CTHOM KakK

ATOMbDI, MIOHDbI UNU MoOne
KYJibl UMEIOT onpe aerneH

Hble 3HepreTuyveckKue
YpoBHU, 06bIYHO CBA3
aHHbIE C 9HepreTnYyeck
MMU YPOBHAMMU, KOTOpPbIE
MOryT 3aHUMAaThb 3J1eK
TPOHDbI B BewecTee. Ceert
uHorga reHepupyercsa

OCHOBHOE COCTOAHUE, MOXKeT
nornoTuTb hOTOH, KOTOPDI
MO3BOJINT NOAHATb aTOM UMY
Monek- yny Ha 6onee BbiICOKMIA
pret-u ni yp .
N3BECTHDbIN KaK Bo36Y>K- AeHHoe
cocTofAHue. Takum o6pasom,
BELECTEO MOXKET NOrnowarb CBeT

XApPaAKTEPHbIX AJIVH BOJIH. ATom unu
Monexkyna o6biyHO ocTaloTCH B
B0O36Y>XA€HHOM COCTOSHUM TOJIbKO B
Te4YeHMNe OYEHb KOPOTKOro BpemMeHun
U penakcupylotT o6paTHo B OCHOBHOE
COCTOfIHME C NOMOLLbIO PAAA

Mme) B nok

npumMepe Bo36Y>KAEHHDbIA aTOM Unu
MOJIeKYyNa cCHauana TepaeT 3Hepruio,
HO He NYyTem ncnyckaHuna ¢orToHa, a
BMECTO 3TOro penakcupyer B
npomMeXXyTouHoe cocTosHue ¢ Gonee
HU3KOW 3Hepruemn 3a cyer
BHYTPEHHMX NPOLIECCOB, KOTOpble

BelLecTBOM, unu, uto 6onee
PacnpocT paHEeHo, (hoTOH
CBeTa MoXXeTB3aumopzemn
CTBOBATb C 3HepreTuy
eCcKUMU YpoB HAMU
pasnuYHbIMY cnocoGamu.
Mbl MO>XeM npeacTaBUTb
3HepreTuye cKkue YpoBHM
BellecTBa B BuAe CXeMbl,
U3BECTHOW KaK guarpam
CBeTa MoXXeTB3aumopzem

Noi Grotesk Black Italic [65/55pt]
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CBerT-3TO HaLue
OCHOBHOe€ cpeAac-
TBO BOCNpPUATUA

Noi Grotesk Black ltalic [35/34pt]

ATOMDbBI, NOHBI UJIN MOJIEeKYJibl
NMeIoT onpegesieHHble 3Hepr
eT U YHecKue YypoeBHU, 0O6bIYHO
CBA3aHHbIe 3HepreTu4yecKnmMu

Noi Grotesk Black ltalic [15/16pt]

Mpu Bzanmopgericteun ceera ¢
BeLWeCTBOM OH MO>XeT N3MEeHAT
bCHA, U, U3Yy4yas CBET, BOZHUKLUUNA
Wu B3aUMoaencT BYIoWnn ¢
BeLleCTBOM, MO>@XHO onpeAesinTb
MHOrve cBOMCTBa 3TOro BeljecrBa.
UmeHHO Gnarogapsa nsyvyeHuio
CBeTa Mbl MO>XeM, Hanp- umMmep,
MOHATb COCTAB 3Be3[ U raJlaKTuk,
HaxoaAaAwunuxcsa Ha paccTo- AHUU
MHOIrMx CBeTOBbIX JIET OT Hac, Wiun
Habnogarb B peaJibHOM BpeMeHU
MuKkpockon- ndeckue ¢pusuosnormn-
Yyeckue npouecchl, npoucxogawjue
B XXuBbIX knerkax. Marepua
COCTOUT N3 aTOMOB, UOHOB UJIN
MosieKys, U MMeHHO 6narogapsa nx
B3aumo- eCTBUIO CO CBEeTOM
BO3HUKAIOT pa3/indHbie ABJIeHUs,
KOTOpbIe NoOMOralioT HaM NOHATDb
npupoay marepuunu. ATomMmbl, UOHDI
nnu Monekysibli MeroT onpeg
e/ieHHble 3HepreTudyeckKkue YpoBHU,
06bIYHO CBA3aHHbIE C

Black Italic [12/13pt]

Marepua cocTout s atTomoB, MIOHOB WIN
Monekys, U UMeHHO 6narogapa ux B3anm-
o[eVriCTBUIO CO CBETOM BO3HUKAIOT pa3J
WJYHbIe AB/IeHUA, KOTOpbie MOryT NnoMoYb
HaM NOoHATb NpupoJy marepun. ATombi,
WOHbI UJIN MOJIeKYJibl UMelOT onpegeneH
Hble 3Hepre TnJyeckue YypoBHU, 06bIYHO
CBA3aH Hble C 3HepreTu- YeCKUuMu YypoBH
AMU, KOTOpbIe MOTYT 3aHUMATb 3JIEKTPOHDI
B BewjectBe. CBeT MHOrAa reHepupyercs
BeLjecTBoM, usau, 4yro 6onee

Black Italic [9/10pt] Black Italic [7/8pt]

Atrom unun MoJniekyna e camom
HU prer oM
COCTOAHUU, N3BE~ CTHOM KakK

ATomMBbI, UOHDBI U MoJie
KYJnibl UMeloT ornpe AeJieH

Hble 9HepreTudyeckue

YpoBHMU, O06bIYHO CBA3 aHHbIe

C aHepreTnyeck
UMY YpPOBHAMMU, KOTOpbIE

Moryr 3aHumMartb 3Ji1eK TPOHDbI

B BeuwjecTtee. CBer uHorga
reHepupyercs BelwecTeom,

OCHOBHOE COCTOsAHuE, MOo)XeT
nornorutb hOTOH, KOTOPbIN
NO3BOMINT NOAHATb ATOM UNN
Monek- yny Ha 6onee BbICOKUI
3HepreT- UMecKuli YpoeeHnb,
N3BECTHbIN KaK BO36Y)k- AeHHoe
cocroaHune. Takum o6pazom,
BelecTEO MOXXET nornowarb CEET

XapaKTepHbIX AVH BONH. AToM nunn
MoneKkyna o6bIMHO OCTaIOTCA B
BO036Y>KAEHHOM COCTOAHUM TOJIbKO
B TeYeHue oYeHb KOPOTKOro
BpeMeHU u penakcupyior o6parHo B
OCHOBHOE COCTOsIHuE C MOMOLWbIO
pAafga mexaHn3MoE. B nokazaHHOM
npumepe Bo36Y>KAEHHDbIN aTOM Unun
MoneKkyna cHavyana repsiet
3Hepruio, HO He NYTeM UCNYCKaHNA

unu, uro 6onee pacnpocr
paHeHo, (hOTOH cBeTa
mMoXxeTB3anmopgen
CTBOBAaTb C 3HepreTny
ecCKuMHU YypoB HAMU
pas3nuvyHbIiMu cnoco6ammu.
MbI Mo)xeM NpeACTaABUTD
JHepreruye cKkue yposHu
BeljecTBa B BuUge cxemMbil,
U3BeCTHOU KaK guarpam
CEBeTa MoX<eTB3aumonen

¢oToHa, a BMecTo 3TOrO

p ApyeT B Np yTouyHoe
cocrosHue ¢ 6osee HU3KOW
aHeprueii 3a cyeT BHYTPEHHUX
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TO WG ELVALTO
KUPLO HECO
AVTIAYN YNNG TOoU

Noi Grotesk Black [35/34pt]

Ta atopa, TA LOVTA 1] TA popLa
€X0OUV KOOOPLOUEVEG EVEPY

ELOKEG oTAOueg, Tov
ocuVIIOwWCg CLVVOEOVTAL NE TLG

Noi Grotesk Black [15/16pt]

‘Otav 1o ewg aAANAsTdpa pe TNV
OAN propsei va aAAagey, kat HEAeTW
VIAG TO PWE TTOU £XEL TPOKVYPEL 1)
aAAnAcemi Spa pe TNV VAN, HTTOPOUVV
VO TTPOG3LOPLOTOUV TTOAAEG L3LOTY

Black [12/13pt]

H 0An amoteAsital andé atopqa, wova n

popLa kat 1 aAANAeTiSPacT] TOUG HE TO PWG

gival auTti) Tov PoKaAei Stagpopa

PALVOHUEVA TTOV HTTOPOUV Va pag Bondnocovv

va Katavor] GOVHE T ¢Uon TNG UANG. Ta

atopa, TA LWVTA 1] Ta HopLa £XoUV OPLoREVA

Noi Grotesk Black Italic [65/55pt]
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To pw¢ etvatto
KUPLO HECO
aAvTIAN YNNG Tou

Noi Grotesk Black ltalic [35/34pt]

Ta aToua, Ta 16vta ny Ta uopla
EXOUV KAOOPIOUEVEC EVEPY
ELaKEG oTtaluseg, mov cuvnbwe
CUVOEOVTUL UE TIC

Noi Grotesk Black ltalic [15/16pt]

‘Otav 10 pw¢ alAnAsmidopa pe Tnv
UOAn puropei va aldael, kaw pel
ETWVTAG TO PWG TTOV £XEL
TPOKUYPEL 1) aAAnAeT dpa ue tTnv

Black Italic [12/13pt]

H 0An amoteAsitatl ano atoua, ovra n
popla kat n aAAnAewidpacn Toug HE TO PWGE
givatl avt) mou mpokalAei dtapopa
PaLVOUEVA TTOU UTTOPOUV va pag Sonbnoouvv
va Katavol) GoulE TN euUon ¢ UAnG. Ta

UAn, utopouvv va mPocolopLloTolV
TOAAEC ISIOTNTEG AUTIC TNC UANG.

atToua, Ta 1ovTa n Ta popla EXouvv opLoUEVa
gveEpYyELAKAQ eMintEda, Ta ontoia ocuvn6 wg
oxeti{ovtal pe Ta evepyelaka enineda mov

EveEpYELAKA EXIMESQ, TA oTToia UV O Wg

TEQ AUVTC TNG UANG. Méow t™Q ) a oV
oxetidovTal pe Ta EVEPYELAKA ETIMESA TTOV

HEAETNG TOU (PWTOG HTTOPOVE, YA
TMAPASE LYRA, VA KATAVO)COUVUE TN
ocUVOECT) TWV ACTPWYV KAL TWV
vaAaiuwyv tov Bpiokovtal TOAAG
£T1] PWTOG HAKPLA 1] VA TTAPAT TG
HIKPOOKO TILKEG PUCLO AOYILKEG
depy- acicg movAaufavouv xwpa
ota {wvtava kottapa. H OAn
ATTOTEAEITAL ATIO ATONA, LOVTA 1)
popLa kat 1 aAAnAenidpacr] Touvg
HE TO GWG VAL AUTI] TTOV
TPOKAAEL GALVOHEVA TTOV PG
Bon6olv va KaTavoCoUNE TN
@O TNG UANG. Ta atopa, Ta WGvIA
1] TA popLa £XO0VV OPLOUEVA
EVEPYELAKA ETMIMESA, TA OTTOLA
ouVvijOwg oxeTi ovtal pe Ta
EVEPYELAKA EMIMESA TTOV UTTOPOVV

HTOPOoUV va KaATaAafouvv Ta nAsKTpovia
oTINV UAN. MeplkéQ POPEG TO PWG
Tapayetal ano tnv VAN, 1, cuvnOEcTepQ,

Black [9/10pt]

Ta atopa, Ta I6vIa 1 Ta
RopLa £XOUV OPLOREVO
EVEPYELAKA EMIMES A, TA
oToia cuviiOwg
oxetiovTal pe Ta
EVEPYELAKA EMIMESA KOV
KTopoUVV va KataAa fouv
Ta NAEKTIPOVIA oTNV OAN.
MeplkéQ (popEQ TO PWG
Tapayetal ané tTnv 6An 1,
ocuvnOEoteEpa, Eva puTOVIO
PWTOG propei va aAAnAemi
3paceL pe evepyelaka emi
TESA PE SLAPOPOUG TPOTT
oug. MTopolpe va avara
PACT{COVHUE TU EVEPYELAKA
eTimeda TNG UANG o€ €va
SLaypappa yvwoto weg
Swaypappa Jablonski, Ttov
paivetal oo oXnpa 2. ‘Eva

Black [7/8pt]

Ta atopa, Ta L6vTa 1) Ta popla
£XOUV OPLOREVA EVEPYELAKA
emineda, Ta onoia cuviiwg
oxetiovtal pe Ta eVveEpyELaKa
£mineda ™oL pPTIoPOvV va
KataAafouv Ta nAekTpévia otV
OAN. MepLkEQ POPEG TO PWG
TapayeTal ané tTnv OAn 1,
ouVvNnOEcTEPQ, EVA GWTOVLO PWTOG
propei va aAAnAeTidpacel pe
EVEP- YELAKA ETITIES A pPE
Suagpopoug TpoToug. Mropovpe va
avanap- acTCOVHE Ta
svepyeLaKaA eTineda TG OANG o
£va SIaypappa yvwoto weg
Swaypappa Jablonski, tov
@aivetal oo oXrjpa 2. ‘Eva atopo
1] H6pLo oTN XapnAétepn duvatn
EVEPYELAKI] KATACTACT), YVWOTH
WG BaciK KATACTACTY], UTTOPEL va
ATMOPPOPNTEL EVA PWTOVLO, TO
omoio Oa to avefacsL o éva
vPnAdTEPO EVEPYEL KO ETTiTESO,
YVWOTO WG dieye- ppévn
Kkataotacn. Me avtov Tov TpéTo, N

M£ow T™G HEAETNC TOVU PWTOG
HUTTOPOUUE, yia Tapadsiyua, va
KATavonoouue Tt ooveeon Twv
AocTPWYV Kat TwWv yalailwv mov
Ppiockovtat MoAAd £€Tn PwWTOC
paxkpla i va mapatnprjocovuE o<
MPAYHATIKO XPOVO TIG HIKPOCKOTT
IKEC (PUOLOAOYIKEG SLEPY- AOIEC
movAaufavouv xwpa ota {wvrtava
kottapa. H VAn atoteAsitat ano
avrouaqa, ovta n popla kat n
aAAnAemiopaoct) Toug UE TO PWS
givatl auTt) Tov TPOKAaAEi
palvousva mov pag onbouv va
KATavoooulUE T pUOoN TNG VANG.
Ta aToua, Ta ovta 1 Ta popla
£XOUV OPIOHEVA EVEPYELAKA
enineda, ta onoia cvvOwg oxeTi{

HUTopPOoUV va kataAdfouv ta nAekTpovia
oTNV UAN. MepIKEQ POPEC TO PWG
Tapayetal amwo tTnv UAn, ), cuvnOeotepa,
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Ta atopa, Ta iovra 1 Ta
HopLa €xovv oplopuEva
svepyclaka sineda, ta
omoia cuvijbwg
oxetiovtal us Ta
EVEPYELAKA ETIMES A IOV
Humopouv va katalda Souvv
Ta NAEKTPOVIA OTNV UAN.
MepIKEQ POPEC TO PWS
Tapayetal ano tTnv 6An n,
ouvnOgotepa, Eva ewWTOoVIoO
PWTOG puropsi va aAAnAsme
opaoceL ue svepyclaka emi
meEda PE SLAPOPOUC TPOTT
oug. Mtopolus va avamna
PUCTICOVUE TA EVEPYELAKA
emineda TNC VAnG oc Eva
SLaAypapud yvwoTo we
swaypappa Jablonski, mou
@aivetal ovo oxnua 2. Eva
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Ta aroua, Ta tévta 1 Ta popLa
£XouV oplopEva svepyslakd
enmineda, ta onoia cvviOwc
oxeti{ovtal ue Ta evepyslaka
emineda mwov pumopouvv va
KataAaBouv ta nAsKTpoévia oTnv
UAnN. MepIKEGQ POPEC TO PWS
Tapaystat ano tTnv 6An 1,
ouvnOEoTepa, Eva PWTOVIO PWTOC
pumopei va aAAnAsmidpaost ue
evep- yelaka emineda pe
Stapopoug Tpomoug. Mropolus va
avanap- acTjoovuE Ta
svepyelakd emineda g VAng os
£va dlaypappua yvwoTto we
Swaypauua Jablonski, wov
@aivetal oo oXnjpa 2. Eva dtopuo
11 p6pLo oty xaunAdétepn duvary
EVEPYELAKI) KATAOTACT), YVWOTH
w¢ Baocikn katdotaocn, propei va
amopPPOPHOEL EVa PWTOVIO, TO
omoio Oa to avefaocst oc Eva
UYPnNAoTEPO EVEPYEL KO ETiMESO,
YVWOTO WG Sleye- puEvn
kavtdaotaon. Me avTtov Tov TPomo,
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