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. ntum Devices

1. Read the following:

quantum [‘kwontom]
diode [‘darocud]

compound [‘kompaund]

accumulation
[o’kju:mju’ler fon]

discrete [dis’kri:t]

to embody

to amp llf [’ampllfall
to cancel [’kansal]
ammonia [a moun jaj
Eyramnd ‘prromid]
ydrogen ["haidrid3zan]

technician [tek’nifon]
orientation [, o:rren’teifan]

nitrogen [‘naitridzoan]

appropriate [,prouprut]
to exploit [lks lmt]

. OTMEeHMUTDb

nMpamuaa

KBaHT
Aaunon
coefuHEeHue
HakKonneHue
TeXHUK
opueHTauus
ANCKPETHbIN
asoT

noaxopsiiee
Ucnonb3oBaThb
BOMNJIOTUTb
ANs1 yCUneHus

dMMUaK

BOAOpOA




the pre'—un- to the following words and
translate them into Russian

(Ldobaebme ripecpuKc -un- criedyroujue cr108a U Ux rnepesoo Ha pycckuu SA3biK):

Stable-unstable, paired-unpired,
known-unknown, noticed-unnoticed,
necessary-unnecessary, real-unreal,
limited-unlimited.

CradniabHBIN-HEYCTONYUBbIN, B Iape-
HEMAPHbIN, M3BECTCH-HEU3BECTHBIN, 3AMETHJI-

He3aMe4YeHHbIN, He00X0IMMO-HECHYKHbIH,
peajibHbIN-HEePEaIbHO, OTPAHUYCHHOC-
HEOIrPpAHUYCHHDBIH
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/ Now they work

Several striking developments in the past few years have
advanced electronics in a sort of quantum jump — to use an
expression that is becoming commonplace. It is especially
appropriate here because many new devices are the outgrowth
of the quantum theory, which, although more than half a
century old, is just beginning to be exploited.

Kak onu padoraror

BIEYATJISAIONINX Pa3pabdoTOK B MOCJeAHHE HECKOJI
VJIAUCHh 3JIEKTPOHUKH B CBOECr0 Poaa KBAHT(
10Jb30BAHNH BBIPAajkeHHE, KOTOpPOE CTAal
eM. ITO 0COOCHHO YMECTHO, IOTOMY Y
IBJSIIOTCS CJIECTBHEM KBAHTO
YeM I0JIyBEKOBOH /13



The most promgt of the new quantum devices, masers and

s, which embody entirely new principles of amplification for
microwaves and light rays. In additiion, there are molecular and
atomic clocks with accuracies better than i second in 40 years, the
tunnel diode which can amplify or oscillate in the gigacycle
region, and certain spectrometers capable of making detailed
chemical analysis of compounds by electronic means.

HanboJiee M3BeCTHBIM U3 HOBbIX KBAHTOBBIX YCTPOMCTB Ma3ep M Jiazep,
KOTOpPasi BOILIOIIACT COBCPILICHHO HOBbIC NPUHUUINbI YCHJICHUS IJIs
MHUKPOBOJIH M CBeTOBBIX Jyded. Kpome TOro, cCymecrByrOT
MOJICKYJISIPHBIC M ATOMHbIC YaChl ¢ TOYHOCTHIO JIyUllle, YeM s BTOPOU

3a mocJaeanue 40 JietT, TYHHEJbHbBIN U0, KOTOPbI MOKET YCHJIMBATH
Wik BUOPUPOBATH B permoHe gigacycle, u HeKOTOpbIe CNIEKTPOMETPH],
CIIOCOOHbIC MPUHUMATH AETAJbHbIA XMMHUYCCKUUA aHAJIU3 eﬁﬁﬁeﬂ

C MOMOIIBIO YJIEKTPOHHBIX CPEACTB. ”
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of the gua m theory is hard to visualize or to represent
mechanical models. The guantum theory is not a single rule
like Ohm's Law, but an accumulation of information about the
atom that fills many volumes. While the theory is definitely an
area for specialists, its impact on modern electronics has been so
great that no technician who wants to understand the newest

eguipment can afford to remain ignorant of this phenomenon.

boablnass 4yacre TeopuH guantum TPYIHO BHU3YAJIU3UPOBATH WJIH
HPEeACTABIATL ¢ MeXaHMYeCKMMH MoaeassMu. KBaHTOBasi Tteopusi He
eIMHCTBEHHOE TMpaBWJ0, Kak 3akoH Oma, HO HaKoOILIEHHE
uH(popManuu 00 aromMe, KOTOPbIN 3aN0JHAET MHOTO TOMOB. B TO Bpemsi
KaK Teopusi, 0e3yCJ0BHO, ABJSAETCHA 00/1aCTHI0O JJIS CIENUAJIUCTOB, €€

BJIMSIHUE HA COBPEMEHHOM 3JICKTPOHUKU ObLJIA HACTOJIbKO BeJIUKA, YT
HU OAMH TEXHMK, KOTOPbIH X04YeT MOHATH HOBeiliee 000pyrOBaHUE HE
MOKET MO3BOJIMTH ce0e 0CTABATHCH B HEBEJICHUH 3TOI0 SIBJCHUS.



ENERGY LEVELS

’tional electron devices, such as electron tubes, function by means of the
ct of an electrostatic field on the movement of charged particles, usually
electrons. Quantum devices, however, utilize changes that take place inside
particles owing to the effect of an electromagnetic field on their internal
structure. The particles may be either molecules, atoms, or ions. In the
following discussion, the term molecule is used to denote any of the theree
kinds of particles. Molecules are made up of electrons and atomic muclei
which, according to the quantum theory, can assume only certain fixed motions
and orientations.

SHEPITETUUYECKHUX YPOBHEM

OObIYHBIC 3JIEKTPOHHbIC YCTPOMCTBA, TAKHE KAK JJICKTPOHHbIC JAMIbl, (DYHKIHMH C
NOMOIIBI0 3 deKTa IEKTPOCTATHUYECKOTO MOJA HA JABHKEHHE 3aPSKEHHbIX YaCTHIL,
00bIYHO 3JIEKTPOHOB. KBaHTOBBIE YCTPOHCTBA, OJHAKO, MCHOJb30BATH W3MEHEHUS,

KOTOpPbIe MPOUCXOAAT BHYTPH YACTHUIl BCJIEACTBHE BJIAUSTHUS JIEKTPOMATHUTHOTO MOJIsI
HA MX BHYTPEHHeHl CTPYKTYpbl. HacTUIbI MOTYT OBITH JIM0O MOJIEKYJbl, aTOMbI HJIN
noHbl. B mocienywiiemM onucaHum TEPMHUH MOJIEKYJIA HCIOJb3YyeTCs JAJis1 0003HAYeH

JII000ro M3 TPE€X THUIIOB YaCTHUII. MO.]'IeKy.]'I])I COCTOAT U3 IJICKTPOHOB M aTO IX SACH,
KOTOpPbIE€, B COOTBETCTBHHU C KBaHTOBOH Teopneﬁ, MO?KHO JIMIIb peaimnoJsiara

OleeIle.]IeHHbIe (l)I/IKCI/IpOBaHHbIe JABHKCHUSA U OpI/IeHTaHI/II/I..
ProPowerPoint.ru
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set of motior! orientations is associated with a discrete amont
ernal energy called the "energy level'". At any given instant, a
molecule may be at any one of a number of possible energy levels. It
cannot exist anywhere in between. The fast that it jumps from one level
to another is the origin of the so-called quantum jump. When a
molecule jumps from a lower to a higher anergy level, it absorbs energy
and is said to become excited. When it drops to a lower level, it gives up
energy.

Kaxapii Ha0Op ABMKEHMHM MJIM OPUEHTALMH CBA3aHO C JAUCKPETHBIM
Amont BHYTpPeHHel SJHeprumn, Ha3biBaeMoi ''IHepreTudecKuii ypoBeHb ' .

B 110001 JaHHBIIE MOMEHT BpeMEHH, MOJIEKYJA MO:KET ObITh B JIIOOOM M3
HECKOJbKUX BO3MOKHBIX JHEPreTHYECKUX YPOBHEH.

OHO He MOXKeT CYIIeCTBOBATH B JIWOOM MecTe MeK1y HUMHU. bbIcTpo, 4TO
OH INpbIraeT OT OJAHOI0 YPOBHSI K [APYIOMY SBJISIETCS HA4YaJIOM TakK
HA3bIBAEMOI'0 KBAHTOBOIO ckauka. Korga Mojiekysia npbiraer or Hu3mer
K 0oJjiee BHICOKOMY YPOBHI0O aHEpPruu, OHA NONJIOIAET JIHEPr , K
roBopsT Bo30y:xaarbcs. Korma oHa magaer 10 0ojiee HU3KOIQ YPOBHSI,

orTaacrt 3Heprmo
ProPowerPoint.ru
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natural question is, '""What takes place inside the molecule
en energy is absorbed or emitted?"

There is no simple answer to explain all changes in energy
levels. In some instances, the absorption of energy is
accompanied by the transition of an electron from its usual
orbit to a new orbit more remote from the nucleus. An equal
amount of energy is emitted when the electron returns to its
original orbit.

Bo3Hukaer ecrecTBeHHbIH BONPOC: "YUTO NMpPOUCXOAMT BHYTPH MOJICKYJIbI,
KOI/Ia SHEePrusi Morjiomaercs win ucnyckaercsa?"
Tam HeT MpPOCTOro OTBEeTa O0OBACHUTH BCE U3MEHEHHUH B JHEPreTHYECKHX

YPOBHSAX. B HeKOTOpPBLIX ciay4dasix MOIVIONIEHWE JHEPTrHuH CONPOBOKAAETCS
MEePexoJA0M JIEKTPOHA U3 CBOEH O0BIYHOM OPOMTHI HA HOBYIO OpOUTY OoJiee

yiaJieHHOW OT siapa. PaBHoe KOJIM4YeCTBO 3JHEPIrUM M3JIYy4aeTCst, KO

3JIEKTPOH BO3BPALIACTCH K CBOECH MEPBOHAYAJILHON opOuUTe.
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" WORDS TO BE REMEMBEREDT
(croea, umodvbl NOMHUMD

to advance, appropriate, outgrowth, to exploit, familiar, to embody,
entirely,to amplify, to visualize, to represent, to afford, ignorant,
conventional, to function, to utilize, fixed, to associate, internal, external,
remote, to cancel, to pair off, unpaired,to invert, to involve;-appreciable,
to provide, provided, providing.

JJIsl IPOABMKEHUS, ITO 1EeJeCO00Pa3HO, HAPOCT, UCI0JIb30BATh, 3HAKOMBIH,
BOILIOIIATH, MOJHOCThIO, YTOObI YCHJIUTDH, BU3YAJIU3HMPOBATH, IPEICTABUTD,
4TOOBbI MO3BOJIMTH Celde, He 3Hasl, 00bIYHbIE, YTOObI (PYHKIIMOHUPOBATDH, YTOOE

HUCIO0JIb30BATh, PUKCHUPOBAHHON CBA3U, ACCOLUUPOBATH, BHYTPEHHUH,
BHEIIIHHWM, OTAAJIEHHbIN, YTOOBI OTMEHHUTh, HA MAPbI, HEMAPHBL,

WHBEPTUPOBAThH, IPUBJIEKATH, 3AaMETHO, YTOObI 00€CIIEeYNTh,
IPH YCJIOBHH, YTO 00ecreduBaeT.
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> equivalents(Harit 5KkBHBaI€HTHI):

XOTS

C Y€M 4YTOObI
TeM He MeHee (0OTHAKO)
NPHU YCJIOBHUH, YTO
TaKKe

HUKe
CJIeIOBATEJIbHO

TOJIbKO

mo3ajau
COIVIACHO

eIMHCTBEHHbIN
e - Huoyab

TaAKHM 00pa3om
I0CPEeACTBOM




Iranslate gese words([MepeBecTun 3T

crosa):
spectrometer- cnekrpoMeTp, principle-npuHiuil,

detailed- moapoOHEIH, modern- COBpEMECHHBIN,
technician- TexHUK, ignorant-HeBEKECTBEHHBIE,
effect- adpdexr, absorption- nonionieHue,
emission- u3JIy4cHue, photon-¢doToH,

quantum- KBaHT, information- uadopmams,
constant- mOCTOSIHHBIMH, object- 0OBEKT,

to fubction- GpyHKIIMOHNMPOBATS.
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Make up questions (CocrapisiioT BOonpoch):

“1.Planck postulated that electromagnetic anergy is radiated and
absorbed in quanta called photons. 2. The amount of energy
comprising a photon is determined by the frequency of the radiation.
3. Planck published his quantum hy pothesis in 1901. 4. He
developed the initial assumptions on which the quantum theory is
based. S.Many experiments have proved the correctness of Planck’s
assumptions. 6.Einstein recognized the value of Planck’s quantum
hypothesis. 7.Planck’s law proved to be in perfect agreement with
experiment; and as a result, his assumption had to be accepted by
every physicist. 8. Planck’s hypothesis soon received support from
the theory of the srecific heat of solids. 9. This theory is in perfect
agreement with experiment. 10.The data verified the correctness of,
the theory. 11.In 1913 Bohr devised a model of the atom based o
quantum ideas. 12.Bohr assumed that electrons could m"bife about
the nucleus only in certain orbits or discrete energy levels
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1. DJIOKHJI, " YTO DJIEKTPOMArHMTHAsl JHEPrusi

aHKa 1p
?JETCH U IOIVIOIIAETCH KBAHTAMM Ha3biBaercsi ()OTOHOB. 2.

JIMYECTBO 3HEprum, coaep:xaumeid poroH omnpeneasaiercas 4acrorou
usaydenus. 3. Ilinanka ony0JuKOBaJ CBOK KBAHTOBYIO T'MIIOTE3Y B
1901 roay. 4. On pa3zpadoray nepBoHaYaJIbHbIE NMPEANOJI0KEHUA, HA
KOTOpPbIX 0asupyercsi KBAHTOBasA Teopusda. S. MHorue 3xcrnepuMeHThI
JA0Ka3aJii NPaBUWJIBHOCTH npeanoaoxkenud Ilinanka. 6. JWHIITEHH
NPU3HAJ [EeHHOCTh KBaHTOBOM rumnorednl Ilmanka. 7. bop
NPeanoJOXKIUI, 4YTO JICKTPOHbBI MOIYT JABUIaTbCs BOKPYI HAApa
TOJBKO B ONpedejeHHbIX OpOUTAX WM JUCKPETHBIX YPOBHEH
sHepruu. 8. I'mmore3a Ili1anka BCKoOpe NOJYYMJ NOMAEPKKY OT

TEOPUH TEIMJI0EMKOCTH TBepAbIX Tell. 9. ITta Teopusi HAXOAUTCHA B

MOJJHOM comiacud ¢ JkcnepuMeHToM. 10. lanHble mNpoOBepKH
npasuiabHocT Teopuu. 11. B 1913 roay bop paspaboraa moge

arToMa HAa OCHOBE KBAaHTOBLIX mpeacraBjeHui. 12. 3ako JIAH
0Ka32J1aCh B IIOJTHOM COIJIACHHU C IKCIIEPUMEHTOM; U, KaK pe3y/bra
PEFO dIPEXII0JI0KEeHN e J0KHO ObLJI0 ObITh IPUHATO KAXKAOMY (pu3n



Trzﬁate into E!sh:

Aenenue mepmoreKmpOHHOU IMUCCUU HAWLIO DPA3HOOOPA3HbBIE U
8aoicHble npumenenusn. 2. Onvlmvl NOKA3bl6AIOM, YMO 6 MEmaanax
UMEIOMmMCA C80000HBIE INEeKMPOHDBL. 3. IIeKMPpU4ecKuil moK 6 Memainax
npeocmaeniaem  cooou  ynopaoodyeHHoe  O0BUNCEHUEe  CB000OHBIX
ynemenmos. 4. Hazpemowtit 31ekmpoo Hazvléaemcsa Kamooom, a Xoa00Hblil
INEKMPOO — AHOOOM. MO YCMPOUCHEO 6 UeI0M HA3bIEAIOM OUOOOM. 3.
Huooneiit  gvinpamumend Mmoixcem npespauiams NepPeMeHHblil MoK 6
nocmoaunsiit. 6. Bo e6cex paouo-u meneymmpoiicmeax uUmMeOmMca
OUOOHbBIE GBINpAMUmMENU, Npespauiaouiue nepemeHHblil MOK @6
ROCMOAHHDLIL.

I. The phenomenon of thermionic emission, and found a variety of
important applications. 2. Experiments have shown that there are free
electrons in metals. 3. The electric current in metals is an orderly
movement free elements. 4. The heated electrode called the cathode, an
the cold electrode - the anode. This device is generally referred to as
diode. 5. The diode rectifier can convert AC to DC. 6. AN radio anpd
teleumtroystvah are diode rectifiers that convert AC to DC.
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Given by:
a) A =700nm

b) A=25pm

o A=124pm
h=6.62*10" Txc*c

c=3*10°n/c

To find: m

ProPowerPoint.ru

Analyse:
=1 1
— , €
L=nN—

/.
™ 2
L = mcC

v Find the mass. m of the photon: a) the red rays of light
A = 700nm)s b) X-rays (4 = 25 pm); ¢) gamma - rays (A = 1,24 pm).

Solution:

6.62*107

m:
3*10°*700*10°
3.2%10 ke

_ 6.62*107F

- 3%10%3*25%10°°
8.8*%10 ke

6.62*%107>* /

m:
3*10%*700*10"
1.8*%10 ke
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HaHo:
a) A =7001nMm

b) A =25nu

c) R — 1,24 nm
h=6.62*10"" Jxc*c

c=3*10"v/¢c

To find: M

ProPowerPoint.ru

aiiTm Maccy M ¢oToHa: a) KpacHbIX Jyueii cBera (A = 700#.1);

nEHTFeHOBCKI/IX aydeii (), = 25,1); B) TaMma - ayueid (A = 1,24nmu )-

AHanus3s:
E=hv

[r
[

PeweHue:
6.62*10*

== 8 9

3*10°*700*10
3.2%10 ke

 6.62*107*

3*%10%*25*%10Q °

8.8*%10 % ke

6.62%107* /

m:
3*10%*700*10"
1.8*%10 ke
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Analyse:

E=h=
/.

v

{ gy ,mass 71 and momentum D of the
orresponding wavelength A =1.6 pm

E=662*10"

m=
3*10°*1.6*107

P

Solution:

. 3%10°
16*10°

6.62*107

1151075

=138*10% %2

6624107
16107

=4.1%10 e



AHanus:

N £l
> /.

p=mc

v

Hepruio & , maccy 71 u umnyasc P Gporo
I'ByIOILIasl €My JJIMHA BOJHBI A =1 .61nm

E=662*10"

L

L6107
c/. '

PeweHue:
3*10°
16*10°
6.62*107

1151075

=138*10% %2

662107
16*107

=4.1%10 ke * !






