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QUANTUM THEORY AND THE ATOM

“( Quantum Model of the Atom Q

Bohr's assumptions did not agree with the prevailing theories at that tim
~— N [ N ———
1. Bohr assumed that electrons in stable orbits do not emit energy,(whlle)electro agnetlc
theory states that accelerating charged partlcles emit energy contmuously, which would
4% =

lead to the collapse of the atom.
2. Bohr assumed that electrons revolve in speWels, and this cogt_redicts @
Helsenberg s uncertainty principle.
This created the urgent need for new theories capable of explaining these contradictions, which
is what Schrédinger's quantum theory attempted to do. I
N 2 gl Sy 6 i) il lail) ey g o b (345 o
L adiall Glapall () Sle Lpunlaling 5 56 4y Hhill (i Laiy dils adi ¥ 5 il @l jladl g8 clis S o s il 1
LA Sl s Lae ¢l iy Al w5 Ao jluial)
oz o 2aal e Tase ga (i ety 138 5 cBaane Al il giasa (B 5 g SISV O g0 sl L2
AT jain g 81 KK A plai lgla Le 585 cciliajlall o3 i e 508 saaa iyl ) ASledala ) seda ) lld ool a8
Schrodinger's Quantum Theory “Electron Cloyd Model”
Schrédinger combined in his theory between de Broglie's model, which suggested that particles
have wave properties, and Bohr's m odel in the quantization of angular momentum, in addition to
onr s mode far mon
Heisenberg's uncertainty principle, which states that it is impossible to know both the position

and momentum of the electron at the same time.

The de Broglie wavelength of a body with momentum mvis:

‘ (A gAY Aol 73 g jada gyl asl) 4y a3

ALaYL (o N a3 50 A0S 3 )99 Easad (s Aos 5o (ailad Clapall O (i 81 (2 (Ao 69 Eagal Om 4tk B jains il e
Al 1) 8 Ak 5 s SIY) m g (e (IS A8 pae Janasall (e il e oty 3 7 i g aal) ae fase

1AMy pd ) A anal (I 2 4 se Jsb 0555

!P) h
my/=—-(1) &
A
From angular momentum quantization accordmg to Bohr: D zasad Wk (g 3l Al 3 AaeS e

A
frez)= E(Z)E@
h h
s G

Substituting from (1) into (2):

That is, the circumference of Bohr's orbit anequals an mteger nmultiplied by the de Broglie wavelength 1.
nmugllem; A é_,).q ‘5:4;_,4 J}L@Lﬁ})“mn Bosnia Rae Gs27r )5 e dama u\ LS‘

Stabda conditkon: a‘h!i izt Whrestabla oowred inhon

thres coenpiets oyrles five compiete cycles

per arkit por orbi
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QUANTUM THEORY AND THE ATOM

* Quantum Model: It is a model that predicts the probabilit¥ of the electron being present in a specific region only.

Note: The quantum model states that the most probable distance between the electron and the nucleus of the
hydrogen atom is the same radius that was predicted through Bohr's model.
- — JBiaaa dilale B ()9 A1 3 g Jualialy b Ly gigal sas Sl gigaille
05 EAsal Ay L AN jal) Chual (i (A (g il B0 81 g3 (g RS e Wlatal) ASY) Adlacall o) o Sl zdgadl) als Adiadla

{Electron Cloud tis the region of high probability for the presence of the elect on.
L e =R o Y s SR L S ) Tahaiall oag A g ASY) Aglaad)

Figure 26 shows sections through the electron cloud for the first two low energy levels of a
hydrogen atom.
The density of the dots shows the probability of the electron’s presence.
More dots = higher probability of finding the electron.
@;)J;@\ s)su_s.usm FOA au):wwou}m JsY u”:sm:uu\ dﬁw(zs) ds.m\ C_;.,

10 Bohr
radii

& MCQ - Quantum Model (Bilingual Questions)

1. Sl gagaill gkl af 13kl
Why was the quantum model developed?
A) Because atoms are visible
ecause old models had problems
C) Because electrons are heavy
D) Because atoms are large

o Sl g S Guany o)f qua 13la M\MMU&J
Accordmg to classmal theory, what should happen to electrons?
A) Stay still
B) Move randomly
L2 Lose energy and fall into the nucleus
D) Increase energy
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QUANTUM THEORY AND THE ATOM

3, SO A oo Guladl @ gl 13t
What did experiments show about electron energy?
A) Continuous

B) Random
LY Quantized (specific levels)
D) Infinite

4, Sl yisy) dglu oo jadiag i 7 5B 13l
What did Schrédinger suggest about electrons?
A) Particles only
/8) Waves
C) Solids
D) Nuclei

5. SOOASDU (2 gall Jghal) dliaa La
What is the wavelength formula of an electron?

A) A = mv
(B) A = h/mv\
C)A=v/m
D) A = m/h

10 PN e gl Sy e 3 e e
i i L, e 3 a3

€1 e faal) 8
? o B WA A i 350 sl 30 015 1l e 3 50

When is an orbit sEBIe? il s i i
A) When electron speed is high el — ad

£B) When wave f!ts perfectly i b i L 5 Sy s Fam sl 581 e Lo i i
C) When radius is large Ga)- %4.‘/

D) When energy is zero ly2m
)

7. S0l e A gal) (Gl al 13) iy 13l
What happens if the wave does NOT fit the orbit?

A) Stable
B) Fixed

JC) Unstable Na -2
D) Circular -

8. b G AN & ady (asl) Zigall) s
In the quantum model, electrons move in:
A) Fixed circular paths
B) Straight lines
/C) Probability regions
D) Squares
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QUANTUM THEORY AND THE ATOM

9, s AN Ao 4 e

What is an electron cloud?

A) A solid region
B) A region where electron is likely found
C) A nucleus

D) A wave source

10. SO A Llaw A Laldil) axe 3445 Aad 13
What do more dots in an electron cloud mean?
A) Less energy
B) Less electrons
(€) Higher probability

D) Lower speed DE ' _

Quantum Mechanics

« Quantum Mechanics: It is the study of the properties of matter using its wave properties.
« Importance of Studying Quantum Mechanics:

1. It provided many detailed pieces of information about the structure of the atom, that is, it
enabled some molecular structures to be calculated, which gave chemists the ability to
determine the arrangement of atoms in molecules.

2. Quantum mechanics enabled chemists to prepare new and useful molecules that did not
originally exist in nature.

3. Quantum mechanics is used in analyzing the details of the absorption and emission of light

from atoms.

A gall Lpailad aladiuly 3alal) el g 4l ja A aS!) Wil aae
Al SilSia Al g2 dgatfe

S B CuailaanSl) dae Laa cddy Jad) caSl ) Glamg Gl (e ciiSa Ll (o B AN quS 5 0 88 Aluall cila gl ciadd ]
JECARTREN| gt U PRV U RPN

Aaghall B Sl 3352 ga (S5 al Baiia g Bada Cliyja ppdaat e Cibpansl) a8l LGS e 2

A Gy g gual) lagil g aluatial Jpald Jilat B Sl G ardind |3
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QUANTUM THEORY AND THE ATOM

Coherent and Incoherent Light = ‘—j k

- Coherent l.ight: Light from two or mor e sour ces produces a wave with regular wavefronts, or light

wavesthat areidentical at the crests and troughs, meaning they move in the same phase and agree at
maxima and minima, such aslasers.
il ga g) cAaliila A ga il ld Sl ga O3 Sy ST gl g jleaa (e @ £ gl 92 (Coherent Light): dasl sal) s sl
25l £ g Jia s puall g aliad) addll dic g glall Ll B & A Ll (ol (lazl) g aall) die gilati Ay g

-Incoherent l.ight: Light with non-synchronized wavefrontsilluminates objectswith irregular
whitelight. It islight made of different wavesthat differ in phase, with crests and troughs not matching,
such aslight emitted from a luminous sour ce.
A aliia p© Ganl 5 g aluall) o i g Ala) Jla Ao gal) Allgan S5 5 92 94 (Incoherent Light): dul el s s gualle
(IS £ pda jlan (o Cagial) ¢ pual) Jia lagll g aall] (GUATI Y Cuag ¢ ghall b CALAS ABTL il ga (e (350 5 9

I/ \l/ l Incoherant Ligm7 v Coherent Light
/W /4\—‘:‘%7\/\;/
¢
TR ==
Time Tlme

» Methods o( Exciting Atoms: )

L~ 1. Thermal excitation

2. Electron collision

. Collision of atoms with photons of specific energy
.4« Electric discharge

—
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hiqw |edelr
2o 4 Al sl s LY

il 5 S a5 5]
@ Badae 48l <0ld Gl gl 4 o Q‘J.ﬂ\ ed\..aﬁg 3_)\5}!\
: el il 52y

Z \tw\.UJ-

ha———

DwiNk

Mr. Nohamed atef @ 0503136836

o



QUANTUM THEORY AND THE ATOM

Spontaneous and Stimulated Emission P Low
. Spontaneous Emission of Lic

The emission of light from the atom by itself after a short time when it returns from the
excited state to the stable state, and the energy of the emitted photons is equal to the
absorbed energy.
4 gl Anial) i g5 gl 48U (95 5 o3 yilunal) Adlad) ) 5 al) Adlad) (e 3500 Ladie yuaaa (o) day AN 530 (ha g gudal) Cilasd) g2
Juaiaal) 48Ualt

» Stimulated Emission of Light:

A process that occurs when an excited atom is struck by a stimulating photon whose energy is

equal to the difference between the atom’s two energy levels and the energy level of stability,

so the atom returns to the stable state, and a photon is emitted whose energy equals the

difference between the energies of the two levels.

Al )3 A0 5 g ¢l 8 (5 sina 5 3 A Adla o g (3 Al 6 s 4BBla Yaa ) 5 sda B lal) 53 arkaial Ladie G ddes 2
O sial) B G (3l (g st 4Bl () 5358 Canaiy 5 €5 ianall

- Steps of Stimulated Emission:
‘{/1. The atom is excited by one of the excitation methods.
2. The excited atom is exposed to a photon whose energy equals the difference between the
energy levels of the excited atom. -
3. The atom returns to the stable state, and emits a photon whose energy equals the energy
c— difference between the two states, identical to the photon that caused the emission (same
frequmm phase), meaning both are coherent.
4. Either photon collides with other excited atoms, producmg photons that have the same
phase as the ori gmal photons.
5. The process continues, producing a stream of coherent photons.

~— — yr
+ Aaal) Elasy) & ghi
Al 3 Y Gk aali LM 8 1L~
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QUANTUM THEORY AND THE ATOM

Characteristics of Laser Beams
—1. Very high precision wave light
L~ 2. Concentrated light, that is, high intensity
V3° Light with one wavelength
/. Coherent light, meaning that the laser beam is narrow and highly precise in direction and
does not scatter over long distances

2ol dadil ailad

3 e dun ga 482 515 g

,@&Sﬁjbgiéﬁfﬁﬁ

’ ). o5l alal( dals (2 sa dsh Al s g
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Laser Production

 Necessary Conditions for Producing a Laser Beam (Stimulated Emission):

4 A. There must be other excited atoms.

¢#2. The excited atoms must remain excited for a sufficient period of time for collision to occur.
3. Control and direct the photons so they can collide with other excited atoms.

25l z )
(Chaall Clad¥l) 5l plad LY da ) Jag jille
Sl g Alaidagden 1
Lodbatl) Gaany s A0S Baal 5 0Y) Adla B 5l ) A8 o qae 2

A5 e G alaha¥) G OSAE ia ggun s clisisil (B aadll g .3
- L m -

* Laser Atom: It istheatom that emitslight when it isexcited in the laser. \ @ﬁ@
e - = ——

amt— —

ol Slea Jala L@J\S\ dle ¢ guall jual g:l.“ SJM‘ L.?.A;)J’gm 53

Structure of the Laser Device( Lasing): @=B_,
A. Glass tube V —— - i .

4 2. Active lasing material 4 b5t
Ls3- Two parallel mirrors facing each other; one mirror is more than 99.9% reflective, while the

other is partially reflective and allow bf the incident light to pass through.

(Lasing):Lislll Jga qus s
RETSESEITSIN
o0l Aaciial) Uaidl) Balali( 4y all) Aadl) ol 2
¢oliiTe Ly gle (T 0 L3
%99.9 (s SSH Ly dussle Larlas)
o TR ) Lgle BBl 5 pdal) (1% g Qe y i Ausle (s AY) Laly
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QUANTUM THEORY AND THE ATOM

WigW\
i Y- & g 'Ze
How the Laser Device Works: a /\ .
A- The atoms are excited (pumped) by: s hav

a. Exposing the atoms inside the glass tube to an intense flash of light with a short wavelength

(high frequency and h1gh energy), so its wavelength is shorter than the laser vme

laser light produced is in the form o m 1L

b. Excited atoms collide with other unexcited atoms inside the glass tube and convert them into

lasing atoms, as in the helium-neon laser. Electric discharge excites helium atoms, then the

excited helium atoms collide with neon atoms, causing neon atoms to become excited and turn

into lasing atoms. The resultlnghght is continuous. = Z

2. One excited atom moves to a lower energy level and emits a photon whose energy —m
equals the difference between the two energy levels. i

[). The emlttemton collides with another excited atom. The energy of the stimulati
photon equm difference between the excited atom’s energy levels.

4 The excited atom returns to the stable state and emits a photon whose energy equals
the energy difference between the two states, identical to the photon that caused the
emission (same frequency and wavelength), so they are coherent. This is called stimulated
emjssion. T

VB’ Either of the two photons collides with other excited atoms, producing a st‘rﬂn of
photons that have the same phase as the orlglnal photons.

//6. The emitted photons are reflected at the ends of the tube by two mirrors, one fully
reflective and the other partially reflective..

7. The reflected photons strike more atoms, releasing more and more photons, so the light
intensity increases. Tt — fa—

8. The photons leave the tube through the partially reflective mirror. @_;/‘
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QUANTUM THEORY AND THE ATOM

Explain the Following: ‘z:

Laser light is monochromatic (has one wavelength).

Because electrons move only between one pair of energy levels, and in one type of atoms.

2. Laser light is coherent.

Because the excitation photons are emitted with the same phase and frequency as the
el——

photons that strike the atoms.

—l

(3815 e dshal) Gl gaal 3l g s -1
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Laser Applications

Yo\ % ow

<3
V6.

It is used in operating CD or DVD discs, and the laser used is made of semiconductor solid materials
such as layers of gallium arsenide (GaAs) and gallium aluminum arsenide (GaAlAs).

Testing the straightness of tunnels and Pipes, because laser beams do not scatter over long
distances. - —

Calculating the distance between the Moon and Earth with high accuracy, tracking
the Moon’s positions from different places on Earth, and measuring the movement of Earth’s tectonic
plates. This is done by fixing mirrors on the Moon'’s surface, and these mirrors are used to reflect the laser_
beam sent from Earth.

It is used in fiber-optic communications, where the optical fiber works on total internal &y

reflection to transmit light inside the wire over distances extending several kilometers with only a small
loss in signal energy.

Note: Optical fibers have replaced copper wires worldwide in transmitting telephone calls, computer data,
and television images.

It is used in spectroscopes because the laser beam has a very short wavelength, where laser light is
used to excite other atoms, then these atoms return again to the stable state.

It is used in the medical field:
a. Restoring the cornea of the eye to its normal condition

. Surgery, where it can be used to cut flesh without losing a large amount of blood.

}At is used in the industrial field:

Le Cutting metals and welding materials together.

A, Measuring the vibrations of sensitive metals and their components.

€. Inthe near future, laser is used to produce nuclear fusion to find an energy source that amost never runs out.

¢Ad. Itis used in making hologram devices, which are photographic records of both the intensity and phase of light,
and are used to produce three-dimensional images. It has become possible to produce hologram devices easily
because of the coherent nature of laser light.
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QUANTUM THEORY AND THE ATOM
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Explain the Following:

1. Laser is used in eye surgery.
Because the energy of its photons enables it to destroy abnormal tissue without causing harm to the
surrounding healthy tissues.
2. Laser beams are used in testing the straightness of tunnels and pipes.
Because laser beams are narrow, highly directional, and do not scatter over long distances.
3. Itbecame possible by laser to track the Moon’s positions from different places on Earth and
calculate the distance between the Moon and Earth.
Because laser beams are narrow, highly directional, highly precise, and do not scatter over long distances.
4. Laser devices are used in the components of spectroscopes.
Because laser beams are monochromatic.
5. Laser is used to restore the cornea of the eye to its normal condition.
Because laser light has concentrated energy.
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Laser Applications

@ Optical Fiber Communication™
o Laser isused to send data through optical fibers
o Light travelslong distanceswith very little loss
e Usedin:
o Internet
o Phonecalls
o Datatransmission

A gudal) CELIVL LY

A gudal) LY e bl Jlaa Y Sl padie

L A8l A 13y a8 888 aa ALy gl cililcal ¢ gual) JiiL
b piiie)

< EYlo

i)l ildialig

bl Jug

@ Measuring the Moon Distance .~

e Laser issent from Earth totheMoon
o Reflected back using mirrorson the Moon
e Usedto:
o Measurethedistance accurately
o Study Earth movement and tectonic plates

AR Y Adlacal) (b

AR N Ga Y e il b Juy e
- AR gl o Aifla ) e aladialy o AT B e (uSaly o
P RC R PPRES AN R

Alle 48y, daluall sl

A i) il 5 (2 Y1 AS Ha A 500

(=3 Laser Printer (Ul dzik) V

How it works:
1. Arotating drum ischarged electrically
2. Alaser beam drawstheimage on the drum
3. Powder ink (toner) sticksto the charged areas
4. Paper passesover thedrum and picksup theimage
5. theimage permanently on paper
. Gl 4 5030 ) ghaf (o
A skl o 3 guall [l plad o gy
A gadial BN (Ligl) sad) § gaa (Bl
. B gl JaBilid 430 ghadl) (598 48 51
C ol e ail S B ) guall Sl B ) ad) 6
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QUANTUM THEORY AND THE ATOM
& Check Your Progress

47 Bohr Model Limitations Although it was able 49, Laser Light What are four characteristics of

to accurately predict the behawvior of hydro- laser light that make it useful?
gen, in what ways did Bohr's atomic model 50. Critical Thinking Suppose an electron
have serious shortcomings? cloud were reduced to almost the size of
48 Pumping Atoms Explain whether green light the nucleus. Use the Heisenberg uncer-
could be used to pump a red laser. Why could tainty principle to explain why this process
red light not be used to pump a green laser? would require adding a tremendous amount
of energy.

28 Elsad 351047,
T s gisal (B8 hd g A gl LA S 5ok ol (g uugd) B3 & pluy ABay uill) o 1508 (S gy gisad O e pE N o
<l il 248,
Sl sl Gl jaal) ¢ guall aladiiad (Say ¥ 13laly , paal 3l fudal i) ¢ gudal) aladiiad (Say OIS 13 Le
254 ¢ 5240,
$1hia dlaai )5l ¢ gl (ailad ol e
U <8550,
Ay Apas Alia) dpleal) o2 i Jila! juuiilWerner Heisenberg - Cil) ase i axiiv) 5153l asay Uy 5 graltl Lpaadls &5 ¢y g ASY) dglaws 0 (2 5380
JABUAY (pa fda
47) Bohr worksonly for hydrogen.
48) Green pumpsred because green has higher energy.
49) Laser = monochromatic + coherent + directional + intense.
50) Small position — huge momentum — huge energy.
Ot ga kb g 73 gal Jaay(47)
o) 4Bla oY a3l il il ¢ gll(48)
Badl) e + 4 gl ad + Jay) jie + G olll gl = ) 3l(49)
Al A — J 435 — wlagall siua( 50)

There are three types of lasers:
1- Solid-state laser

2- Liquid-state laser

3- Gaslaser

s 25l e g gl ABDE Alin
alal) Aal 3l -1
ALl Al o2
4l Al 34 -3
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QUANTUM THEORY AND THE ATOM

Exercises and Problems on Lasers

Answer the following:

a. Explain why red light cannot be used to pump green light, while green light can be used to

pump red light. ¥ s sl 55y 5adl) s sl aladial oSa Ly « 2351 5 gl 508 jaal) 5 gl aladiud oS ¥ 13 Jid

Raddighthaslowenanaigy.sadlcannolpump.gisandght.Gieanlghl.hashighat.ancigy.sa.tcanpumpired light

b. Mention the four characteristics of laser light._j:l s sl &2 %) gailadll 83,
“ X NMNQChIQMALIC. crcsresresrearessersen

l/z‘ therentY
3.

IYntenseY
4. JSirectional

A GalnN laser is inserted between separate energy levels with an energy difference of 2.9 eV.

° el
Answer the following:
st gl 2,9 Laghy A8 (38 (pluabia Al (o sia O GAINN €55 (0 L8 JB) o
1. What is the wavelength of the emitted light from the laser? g o I29 ¢
~ 124 Anw
A=T240FE = Emd= )\\n\N\ = UWz2F-Shwm

2. In which part of the spectrum does this light fall?

( Blue / violet-blue Iight S
m. 0 00

Gallium arsenide lasers are commonly used in CD players. If this laser emits at a wavelength of

840 nm, what is the energy difference between the energy levels in eV?
O 4B 58 Lad  MBA0 234 I3k 15 s iy 3l 13 (IS 131 (CD). Aaatall (el ) (ki 3340 o il ISy p sallal) 3555 <l ) padiad

S eVsia 5 ddlhal) (o Fhua
E=1240/840=1.48eV E—: J24°

ek R

......................... Y A ————

He Ne lasers can be manufactured for use in laser pointers commonly used by lecturers, where
they produce lasers at the following wavelengths:
632__.8’nm, 543.4 nm, 1152.3 nm

1. Find the energy difference between the two levels in each wavelength beam.h 4o

E.:.:L?AQ/A»»»... ...r..az_...'—%‘.‘.gi...;...JJ?.*&M.“”.”.”.E:8.oﬂoo%ﬁ..:«.2:.?;&gy........Eoz..;.m.o:;l -9 ”l V

2. Determine the cé or 8f eac elength.
B Y Y e
- -t

43.4 nnh — 2.28 eV — Green / sl
-

lUall A35a s —
e Use:E =22
T 11523 nm — 1.08 eV — Infrared / sl coxs
o Short wavelength — High energy — —

« Long wavelength — Low energy
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Red light has lower energy, so it cannot pump green light.Green light has higher energy, so it can pump red light


Monochromatic

Coherent

Intense

 directional

λ=1240/E​=2.9/1240​=427.6nm

Blue / violet-blue light


E=1240​/840=1.48eV

E=1240​/λ

632.8 nm → 1.96 eV → Red / أحمر


543.4 nm → 2.28 eV → Green / أخضر


1152.3 nm → 1.08 eV → Infrared / تحت الحمراء




QUANTUM THEORY AND THE ATOM

Laser & Quantum MCQ

Choose the correct answer:
1. What is Quantum Mechanics? / $asl) S8 4 L

VQuantum mechanics is the study of matter using i-ts@properties.
Lal g alodialy salal) Al o o8 oSN SilShe
A) thermal / &1l
) wave [
C) magnetic / uublial)
D) chemical / &uibuasst)

2. One importance of Quantum Mechanics is: / 4 aS! Wil dari (e
A) explains weather changes / («dhl) <) a3 juds
48 helps calcul ate molecular structures / 4 sl as) il Clua 8 selus
C) produces electric current / Ll ¢S 1)L g
D) measures gravity / dxiad) G

3. Coherent light means: / . L sl 5 galis

Wwaves have same phase/ _shll (i Ld Sla sall
B) waves have different colours/ 4itida ¢ g L cila gal)
C) light is scattered / «idia ¢ guall
D) light isweak / cisa s gl

4. An example of coherent light is: / s L jfall ¢ gall o Jlias
A) sunlight / puedd) ¢ g2 ~
B) candlelight / sl r—yk/.

207 laser light / ol ¢ sua

D) bulb light / gtuaal) & s
/‘
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QUANTUM THEORY AND THE ATOM

5. Iﬁcoherent light has: / 4 Lyl id) & ¢ sl
A) synchronized wavefronts/ 4ial jia 42 sa Cilgaa
B) same frequency only / ki a3 5l (i
¢/C) non-synchronized wavefronts / &idl jie e i se Cilgan
D) onewavelength / 3y a5 Jsb
6. Which of the following is a method of exciting atoms? / §<i_ 5 5Y 4&y b L Laa ¢l
A) cooling / x5 X
kﬁ) thermal excitation / &) =l 3 Y
C) freezing/ a2 X
D) condensation / st X,

7. Spontaneous emission occurs when: / Lxis SAL1 Slaady) Gaag
LA atom emits light by itself / L ¢ suall 5 30

B) atom isfrozen / 84 taai

C) atom absorbs sound / U gwa 3 31 (e

D) atom breaks/ 8 3 s

8. Stimulated emission happens when: / Lis el Silad¥) Gaage
A) atom isheated only / k& 3 jill ¢awd

ua'f excited atom is hit by a photon of suitable energy / 48Uall caulia () 53 5 3 5Ll 3,00 aalaias
C) atom is cooled / 34 a5
D) atom loses electrons/ <ilis Asl) 3 Al sads

9. The emitted photons in stimulated emission are: / (s Gaaiual) Elagiy) 3 Laial) il g sills
A) different in phase/ Jshll b dilida
\BYidentical and coherent / 3kayl e s Alilaic

C) random / 4l sée

D) invisible/ 4 &

&2
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QUANTUM THEORY AND THE ATOM

10. Which is NOT a characteristic of laser light? / $_3: ¢ s pailad (1 ud L Laa gl

A) monochromatic / gsill g\l
B) coherent / k) sia

—
C) high intensity / 324 A=
JPf scattered / i

11. Laser light is monochromatic because: / oY ¢stl) galal 5l ¢ guas

A —
2A) dectrons move between one pair of energy levels / 48Ul <l sina e a5 755 o JiiE g i< wll ————

B) it contains all colours/ &) si¥ JS s sias
C) it isweak / cima
D) mirrorsabsorb light / s sall gaiad Ll sal)

12. One condition for laser production is: / s W i) Jagyd 2l

A) no excited atoms / 3 e < )3 3529 axe

(B) existence of excited atomg/ s_ie <l 3 25a 5

C) low temperature only / k& &adiia 3 ) ja 4

D) moving mirrors/ 4s alia bl »

13. The laser device contains: / & ¢ sia Lol Jlgas
A) onemirror only / i 5al g 31 s
L/B) two parallel mirrors/ ¢ sie 0l e
C) threelenses/ cilwss &6
D) magnet / ¢usbliia

14. Which mirror allows laser beam to leave? / $.:lll glad 7 530 mawi 81
A) fully reflective mirror / QS duslal) 31 yal)
yB)/ partially reflective mirror / & s 4uslal) 51 )
C) black mirror / s gl 81 sl
D) curved mirror / 8_aiall 81 alf

&2
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QUANTUM THEORY AND THE ATOM

15. Green light can pump red laser because green light has: / _J:ll) 5_8) »ai¥) ¢ gall Sy
Al yadl) o gl Y saalls
A) lower energy / J&i il >\
) N - \
_8) higher energy / il = high b= smal
C) longer wavelength / ssSi a5 Jsb
D) lower frequency / J&i a3

16. Red light cannot pump green laser because red light has: / 3.5 ja¥) s gall (Sa ¥
A jaal) o gual) oYl el
A) very high energy / 12 dlle 48
245 lower photon energy / Jil ¢, 5 il
C) higher frequency / e 33
D) shorter wavelength / sl 2 sa Jsh

17. Laser is used in eye surgery because: / oV ¢l dala B 5l aniiens
A)itiscold /3e
;85 it has concentrated energy / 58 e 43Us
C) it iscolourful / asta X
D) itischeap / vas, Yy

18. Laser is used in optical fibre communication because: / ¥ 4uigall GLIY) B 5l asdiene
kﬁt travels long distance with little [oss / Julé xé; &% gla culéload Jaiy

B) it moves slowly / shaw & Al

C) it changes colour / 4l sy

D) it becomes heat / 31l J sk

19. Bohr model failed because it: / 43 s zisai Jids

A) explained all atoms/ < il JS jud X [
‘-ﬁ) explained only one-electron atoms / asé as gl oy 5 sSIYH <l )3 jud d—]

C) explained lasers/ sl sud

D) explained molecules/ cili sl
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QUANTUM THEORY AND THE ATOM

20. Laser beams are used to test straightness of tunnels because they are: / i
LY A daliiad LSRN 5l dadis
A) colourful / 4isle
B) scattered / A%idia
25 highly directional / 4 sl s
D) weak / 4daia

1. B 2B 3A 4HC 5C

2B 7A 8B 9B 10)D

3. A 12B 13B 14B 158 ?%
4B 17)B 18A 19B 20)C

&2
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QUANTUM THEORY AND THE ATOM

THE QUANTUM MODEL OF THE ATOM
oyl  aSJl th.ﬁ..JI

; | From Oirbits to an Electron Cloud 2 Uncertainty Principle & 5 # ik 4 Laser: How It Works
I PG T PP | e [ (B | Electron Cloud Tlamy waet (sl

g S ety el e |
— — o= - n. Atcem Excitation (Pumping)
{gmdmll] ol Bl
| High snesgy kght eecites stoms 1o
igphar enengy state.
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h:mr gen TR [ Helzerbeng: cannot knaw position
e R el B0 Jaid iy gy gl | :rr:':::"“:t:“ {or vetacity) at
1 v
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= Sunbde arbits wiverc regions of high probability. [ [aaduutcl®) Seluadily sulmchl
femaar Bl calplaall L oggs PR QEE R - (LA STV : Stemvelaied emisson makes mone
LR AR N el dalladsd  Shlie E; —i— photons of the same energy.
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B Laser Light: Properties iUl cped oilas

Incaherent Light {Oredinary Ligha) Coberent Light {Laser Light) Lasor Eght s - |
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6 Applications of Lasers .ol
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Aalganll o el g il P LY EY Sk OWD f By I..,.h.hul.-l_-u.:uul" iyl il A Lol el b Szl
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many e gt el b PRkt b oy ol e o e s i | e el e ol sy
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