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UNIT 5 — PHOTOMETRY

Stage 1 — Vocabulary I

Stage 1 — Vocabulary

Photometry

@ associate [a'saufrert] y
auditorium [,2:dr'ta:rrem] »n
calcium ['keelstam] n
characteristic [,keerikta'ristik] a
chemiluminescent
[.kemilu:mr’'nesnt] a
candela [keen'di:le] n
energetic [,ena’dzetik] a
fluorescent [flue'resnt] a
group [gru:p] #

lux [Iaks] n

lumen [luzmen] n (p/ lumina)
luminescent [lu:mr'nesnt] a

metal ['metl] »
perpendicular [,pa:pan’dikjule] 2. a
phosphorescent [,fosfe’resnt] a
phosphorus ['fa:sf(s)res] n
photometry [,feu’tomitri] »
plankton ['pleenktan] #

radiation [,rerdretf(a)n] »

radius [‘rerdjes] n

(pl radii ['rerdiar])
roentgen [‘rontgen] n
sphere [sfia] 1
steradian [ste’reidien] n
sulphate ['salfe1t] n
sulphide ['salfaid] n
ultraviolet [,altra’varalrt] a
watt [wat] n
zinc [zink] n

appreciably [a'pri:[ebli] adv 3aMeTHO, Oy THMO

briefly ['bri:fl1] adv kpartko, cxato

bulb [balb] 7 (3nexTpHYeckast) TaMIIOYKa

candle ['keendl] 7 cBeua

casing ['kersm] # 000mI0YKa, OOIIMBKA

cease [si:s] v mepecTaBarh, IPEKPAAThCH;

NPHOCTAHABINBATE

common ['kaman] a pacnpoCTpaHEHHBIA

compare (with) [kem’'pea] v cpaBHHBATB(C)

comparison [kem’peerisn] # CpaBHEHHE

disturb [dis'te:b] v 6€CTIOKOUTE; HAPYIIIATH

emission [1'mif(e)n] » H3TyUeHHE; HCITyCKAHHE

excite [1k'sart] v BO30yKIaTh; BEI3EIBATE

flame [fletm] # mnams

filament ["fillomant] 7 HUTH HaKaa

finally ['famnsli] adv 1) B 3akiouenue; 2) B

KOHEYHOM CYETE, B KOHIIE KOHIIOB

firefly ['faraflai] # cBeTIAYOK

fusion ['fju:3(a)n] » IIaBKAa, IIABICHHE

glow [gleu] 1) # 1) cHIIBHEIH Xap; HaKal; 2)

cBedeHue; 2) v 1) HakamsThCst IOKpacHa /

nobena; 2) CBETHTHCS, CBEPKATH

human ['hju:man] @ YemoBeYCCKHIA, TFOACKOI;
human being — yenopex

illuminate [1r'l(j)u:minert] v ocBeIarey

incandescence [,inkeen’desns] » Hakai, Oemoe

KaJleHne

infrared ['infra’red] a uupakpacHbIi

irradiate [rreidrert] v 1) ocemars, 00Iy4ars;

2) ¢hu3. memycKarte Iydu

light [lait] 1) » 1) cBer; 2) mamma;

2) v (lit, lighted) 3axurarh; ocBeIIaTh

lighting ['lartin] # ocBellieHHe; OCBETHTELHAS

annaparypa

luminous [‘luiminas] a CBETAMHUKECS, CBETIIBIH;
luminous flux — cBeTOBOH NMOTOK;
luminous intensity — cuna crera

maintain [mern'tein] v IoAIePKUBATE

mean [mi:n] # pl cpejcTBrO, crocod

mostly ['meustli] adv mo Gonbleii vacTy,

IJIaBHBIM 00Pa30oM, B OCHOBHOM

notably ['neutsbli] adv 1) HckIIOUHTENBHO,

0co0OeHHO; 2) BeChMa, 3aMETHO

otherwise ['ABewaiz] adv B IPOTHBHOM CIIydae

oxidation [,oksr'de1f(a)n] # xum. OKHCIICHHAE

peak [pi:k] » HK; BEICOIAA TOUKA, MAKCHMYM

perceive [pa'siiv] v BOCIpUHHUMATH

place [pleis] v momerarh, pa3Melnarh; CTaBHTh,

KJIaCThb

quinine [kwi:'ni:n] # Xum. XUHAH

quite [kwart] adv coBceM; TOBOIBHO

random [‘reendam] a city4aiiHbIii,

OecnopaI0o9HbIH; BRIOpaHHEIA Hayraq

receive [r1'si:v] v moIy4arn

restrict [rr'strikt] v orpaHU4YHBaTH

subtend [sab’tend] v 2eom. cTaruBaTE (OyTY),

MPOTHBOJIEIKATE

sufficiently [so'fif(e)ntl1] adv nocraroyno

surface ['se:fis] # MOBEPXHOCTH

thermal ['8a:m(a)l] ¢ TEpMHIECKUH, TENTIOBOM

touch [tatf] 1) » npukocHOBeHHE; 2) v KacaTbes

vapour ['veips] n 1) nap, napsl; 2) ucnapeHus

variety [ve'ralet1] n 1) pasnoobpasue; 2) (of)

pA0, MHOXECTBO;

visible ['vizibl] ¢ BEAAMEIA

vision ['viz(s)n] n 3peHue
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UNIT 5 — PHOTOMETRY Stage 1 — Vocabulary

by this means — TaxuMm croco6oM / 0Opazom to be familiar with — 3sarts ymo-1., OBITH B
(not) to be compared (with / to) — (He) Mmoxer Kypce yez2o-1.
CpaBHUTHCA (C) other than — xpome, 332 HCKIIIOUEHHEM
in comparison with — mo cpaBHeHHIO / B to the touch — na omyns
CpaBHEHUH C under these /such/ conditions — npu Takux
YCIIOBHSAX / 0OCTOSITENBCTBAX

Task I. Pay attention to ...
L Pay attention to the pronunciation of the following words and then find them in exercise II.

appreciably [o'pri:feblt] adv phosphorescent [,fosfa'resnt] ¢
chemiluminescent [ kemiluimi'nesnt] a quantitative ['kwontitetiv] a
fluorescent [flus'resnt] a sufficiently [so'fif(a)ntlt] adv
incandescent [,inksen’desnt] uncomfortably [an'kamf(e)tabli] adv

luminescent [lu:mr'nesnt] a

II. Pay attention to the following derivatives.Read and translate.
appreciate — appreciable — appreciably;
brief — briefly; Giiffixess
bright — brightness
chemiluminescent — chemiluminescence;
certain — certainly;
comfortable — uncomfortable — uncomfortably;

-able/-ible v — a
-ance/-ence a/'v —> n
-ation/-(t)ion/-(s)sion v — n

-ativen — a
dark — darken — darkened (Participle 1I) endad— v
emit — emission; -ent v —> g
energy — energetic; e
excite — excitation; -ingv —>n
final — finally; -ity @ — n
fluorescent — fluorescence; Ay a —> adv
illuminance « illuminate — illumination; Mess G-
incandescent — incandescence; Prefixes:

intense — intensity;
th‘? R lighting; A fuller list of affixes is given on pp
luminescent — luminescence; 9-13.

measure — measurable;
phosphorescent — phosphorescence;
quantity — quantitative;

radiate — radiation;

relative — relatively;

suffice — sufficient — sufficiently

un- ‘the opposite of”/ ‘not’

1L Pay attention to the compounds. Read and translate them.
a: glow + in the dark = glow-in-the-dark; red + hot = red-hot; white + hot = white-hot
n: black + body = black body (also black-body); fire + fly = firefly

Pay atteniion to some other ‘noun + noun’ combination. Read and translate.
a light bulb; a light source; a candle flame; a gas flame; room temperature; black body radiation;
light emission; a point source; a street lamp
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UNIT 5 — PHOTOMETRY Stage 1 — Vocabulary

=@ [V. Pay attention to the plural of the following nouns.
leaf — leaves; lumen — lumina; radius [‘rerdjes] — radii [‘rerdiai] / radiuses; spectrum — spectra

Choose the correct form of the noun.
1. When you see a (leaf / leaves) in the forest, it is because three different objects are doing
their jobs: the (leaf/ leaves), the eye, and the sun.

2. Yousee (leaf/ leaves) in the forest because they are illuminated by the sun.

3. The (lumen / lumina) is a unit used to measure luminous flux.

4. The (fumen / lumina) are used to measure luminous flux.

5. Figure 5 demonstrates two circles. Their (radius / radii) are of three meters.

6. Steradian is the solid angle produced at the centre of a square by an area on the surface of
the sphere equal to the square of its (radius / radii).

7. A heated subject emits a characteristic (spectrum / spectra) of black-body radlatlon

8. (Spectrum / Spectra) of light are produced by prisms.

V. Pay attention to the following international words. They are ofien called ‘false friends of a

translator’, as they can be translated in different ways.

associate [a'sauftert] ¥ 1) COeOHHATE, CBA3LIBATE; 2) CBA3EIBATHCH, ACCOIMMUPOBATHCS (with); 3)
obmatscs (with); 4) mpUCOEIMHSTRCS, BCTYNATh; CTAHOBHTHCS TAPTHEPOM (1n)

familiar [fe'milje] ¢ 1) OMU3KMIA, XOPOIIO 3HAKOMBIH, IPHBBIYHBIN; OOBIYHEIH; 2)
(haMuILApHBIN, GeclepeMOHHBII; 3) XOPOIIO 3HAIOIHI, OCBeJOMIIEHHBIH; to be familiar with
— 3HATh YMO-1., OBITh B KYPCE Ye20-/.

illumination [1,I(j)u:mr'nerf(a)n ] # 1) ocBelienne; 2) OCBEMEHHOCTD; 3) APKOCTh, 4) (00bikH. pl)
WIUTFOMHAHAIAS 5) BAOXHOBREHUE

intensity [in"tensitr] # 1) HHTEHCHBHOCTD, HANIPSHKEHHOCTE; CHIIA, SHEPTHUS; 3) CHIIA CBeTa; 4)
ApPKOCTE, TIyOHHa

material [ma'tierisl] 1) n 1) MmaTrepuar, BemecTBo; 2) (HaKThl, TaHHBIE, MaTEpPUAAI

object ["obdzikt] # 1) mpenmerT; Bemp; 2) 00BeKT (u3yuenus u m.n.); 3) nens; 4) Teno; 5) epam.
JOTONHEHHE

radiation [,rerdr'eif(s)n] # 1) H3NydeHUe, TYICHCITYCKAHUE, paHaIisL, 2) o0aydeHue; 3) cusHue

substance ['sabstans] » 1) BemecTBo; 2) MaTepus, CyOCTaHIHS; 3) CYIHOCTD, CYTh,
collepXkaHue; 4) TBEpAOCTD; IIOTHOCTD; IYCTOTA; 5) HMYIIECTBO, COCTOSIHHE

Translate the following sentences. Pay special attention to the words in bold.
1. Emission of light is often, but not always, associated with heat.
2. Today we are familiar with a wide variety of objects that glow without being heated.
3. Certain substances produce light when they are illuminated by more energetic radiation.
4. This radiation does not increase the temperature of fluorescent and phosphorescent
materials appreciably above room temperature.
We know every source of light to have a measurable luminous intensity.
The lux is equal to the illumination produced by a flux of 1 lumen uniformly distributed
over a surface having an area of 1 m’.
7. An X-ray apparatus produces harmful radiation.
8. I don’t think you should associate with people like that.
9. He made himself much too familiar with the professor.
10. She is collecting material for a dissertation.
11. The substance of what he said was that he was against the idea.

&
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UNIT 5 —PHOTOMETRY Stage 1 — Vocabulary

=B VI Pay attention to the following easily confused words.
a) like [latk] adv Tak, mono0HO
likely [latkl1] adv BeposTHO

b) most [meust] 1) a (npesocx. cm. om much u many); 2) adv 1) bonsiie Bcero; oueHb
mostly ['maustlr] adv mo OoneIneif 9acTy, TIABHEIM 00pa3oM, B OCHOBHOM

¢) once [wAns] adv oTHaXKIBI, OOUH pa3
at once — cpazy e, TOTYaC, HEMEIICHHO

d) quiet [kwarat] a THXHI, CIOKOHHEIH, OCCITYMHEIH
quite [kwart] adj MOTHOCTEIO, BEChMA; IOBOJIBHO

e) phrasal verbs
turn [te:n] v 1) Bpammars(cs), BepTeTh(Cs); 2) MOBOPAIHBATE(CS)
turn on / off — BKImoUaTh / BRIKITIOUATE (c6em, 2d3 u m.n.)
turn out — 1) BeIKIrOYATE (cgem, 2a3 u m.n.); 2) OKa3bIBATHCA

Choose the correct word to complete the meaning of the senfences.

1. The ancients had theories about light and vision, all of which were (most / mostly) wrong.
The (most / mostly) common light sources are known to be thermal or incandescent.
Luminous objects (like / likely) the sun or a flame can be seen by the eye without the
presence of a third object.

A heated piece of metal (like / likely) platinum can emit light.

This substance is (like / likely) to emit light if it is illuminated by more energetic radiation.

6. A source of light whose dimensions are (quiet / quite) small in comparison with the area it
illuminates is called a point source.

7. An ordinary light bulb (turns / turns on / turns out) to be uncomfortably hot to the touch
almost (once / at once) after the light has been (furned / turned on / turned off).

8. It (turns / turns on / turns our) that, with respect to the stars, Venus (turns / turns on / turns
out) (once / at once) every 243 Earth days.

L2 b

W

Fun with PLAY UPON WORDS
Words HUTPA CJIOB

Play upon words with the same spelling, the same sound, different meaning (homographs)
Kanambypet co crosamu 00UHAKO8020 HANUCAHUS, OOUHAKOBOZ0 36VHAHUS, HO C PASHBIMU
3HavenusMu (omozpacghut)
ok
to brighten up v 1) oceemars; 2) HaMOJIHATH(CA) PATOCTHIO
—  Children are said to brighten up a home.
— That’s right — they never turn the lights off.
#oofo

to go out v 1) BEIXOOHUTE, OBIBATE B 00IIIECTBE; 2) TaCHYTh (00 o2He, ceeme, U m.n.)

— Mother, where does the fire go when it goes out?
— I'don’t know, son. You might as well ask me where your father goes when he goes out.
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UNIT 5 — PHOTOMETRY Stage 2 — Schemes and Pre-Text Exercises

Stage 2 — Schemes I
SCHEME 5.1

Sources of Light

high temperature any factors
other than high temperature
kinds:
incandescence Iuminescence
e.g.: e.g.:
candle flame : i firefly
L ordinary light bulb . i fluorescent lam
cases:
fluorescence phosphorescence
SCHEME 5.2
luminous intensity measurable
I
Standard Candle in terms of light
(candela)
[
any luminous object :
1 em” of an incandescent at fixed
platinum metal surface temperature
A
60 (standard) candles
SCHEME 3.3
point source source of light | small compared to area
i eg: Vv v
surface equal distances g ap electric bulb auditorium
® a small candle flame room
» a large street lamp streel
Tlumination — -
illuminance » amount of light | on | unit area of the surface per | second
h‘lrx directly proportional fo | luminous intensity
(lumers per inversely proportional (o o
square metre) » square of the distance Sl
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UNIT 5 = PHOTOMETRY Stage 2 — Schemes and Pre-Text Exercises

Task II. Do the following exercises, using the schemes given on the left-hand page as a prompt.

SCHEME 5.1

=81 Complete the sentences:

1. There are different ... of light sources. Some of them are caused by ... ... , others by some

other factors.

2. ... 1s the emission of light caused by high temperature.

3. A candle flame and ordinary light bulb are the examples of ... .

4. ... 1s the emission of light caused by any factor other than high temperature.

8 A e and.n .. are the examples of luminescence.

6. Fluorescence and phosphorescence are the ... ... of luminescence.
11 Answer the following questions: _ '
1. What kind of light sources do you know? 4. What factors is luminescence caused by?
2. What is incandescence? 5 What are the examples of luminescence?
3. What are the examples of incandescence? 6. What are the particular cases of luminescence?
I Discuss different kinds of light sources using the scheme.

SCHEME 5.2
=8 ] Choose the right variant:
1. Every source of light has a luminous intensity. It (is / is not) measurable.
. The unit of luminous intensity is the (Standard Candle / lux).
3. We define the Standard Candle in terms of the light emitted by 1 cm? of (a luminescent / an
incandesceni) platinum metal surface maintained at a (random / fixed) temperature.
4. One cm? of this surface has a luminous intensity of (sixteen / sixty) candles.
5. We use the Standard Candle to measure the luminous intensity of (only some / any)
luminous objects.
1L Answer the questions:
I. Is luminous intensity measurable?
2. What unit do we use to measure luminous intensity?
3. How do we define the Standard Candle?
4. Is the candela used only for measuring the luminous intensity of incandescent light sources?
HI Talk about luminous intensity of light sources using the scheme.

SCHEME 5.3
=@ [ Agree or disagree with the following sentences (statements expressing agreement and
disagreement can be found on page 169):
1. A point source is a source of light which is large compared to the area it illuminates.
2. An electric bulb illuminating a large auditorium, a small candle flame illuminating a room
and a large street lamp illuminating a street are the examples of point sources.
3. A surface placed at equal distances from each of these sources receives more illumination
from the electric bulb.
The illumination of a surface is called illuminance.
Hluminance is the amount of light falling on unit area of the surface per second.
The unit of illuminance is the Standard Candle in the SI units.
[lluminance depends on the luminous intensity of the light source and the distance of the
illuminated area from the source of light.
[lluminance is inversely proportional to the luminous intensity of the source.
9. Illuminance is directly proportional to the square of the distance from the source.
1. Answer the following questions: _
1. What is a point source? . 4. What unit is used to measure illuminance?
2. What are the examples of point sources? | 5. What does illuminance depend on?
3. What is illuminance?
[I Discuss a point source and illuminance using Ihe scheme.

Fo. By g

o
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UNIT 5 — PHOTOMETRY Stage 3 — Text and Afier-Text Exercises

: Stage 3 — Text I

Photometry

Photometry is the science of measurement of visible light in terms of its perceived
brightness to the human eye. It involves quantitative measuring luminous fluxes and quantities
related to them, e.g. luminous intensity of light sources, illuminance provided by different light
sources, efc.

LIGHT SOURCES

The study of light, known as optics, is an important research area in modern physics. The
ancient Greeks, Arabs and Chinese had theories of light and vision, all of which were mostly
wrong, and all of which were accepted for thousands of years. One thing the ancients did get right is
that there is a distinction between objects that emit light and objects that don’t. When you see a leaf’
in the forest, it is because three different objects are doing their jobs: the leaf, the eve, and the sun.
But luminous objects like the sun, a flame, or the filament of a light bulb can be seen by the eye
without the presence of a third object. Emission of light is often, but not always, associated with
heat. Today we are familiar with a great variety of objects that glow without being heated, including
fluorescent lights and glow-in-the-dark toys.

There are different kinds of light sources, some of them are caused by high temperatures,
others by some other factors. The most common light sources are known to be thermal or
incandescent. Examples include sunlight, ordinary light bulbs, and glowing solid particles in flames
(a candle flame, a gas flame, erc.). If we maintain a substance at a sufficiently high temperature
relative to room one (about 68°F), it emits a characteristic spectrum of black body radiation, i.e.,
under these conditions it emits visible light. The peak of the black-body spectrum is in the infrared
for relatively cool objects like human beings. As the temperature increases, the peak shifts to
shorter wavelengths, producing first a red glow, then a white one, and finally a blue colour as the
peak moves out of the visible part of the spectrum and into the ultraviolet. These colours can be
seen when metal is heated to ‘red-hot’ or ‘white-hot’. The blue colour is most common seen in a gas
flame. For instance, if we heat a piece of metal like platinum until it ‘glows’, i.e. until it becomes
white or bright-red hot, we can see it even in a darkened room by the light it emits. So it is a thermal
or incandescent source of light. The process of the light emission caused by high temperature is
called incandescence.

Certain substances produce visible radiation without being heated, i.e. they emit light for
any cause other than high temperature. Such substances are considered to be luminescent.
Accordingly the emission of light caused by any factor other than high temperature is called
luminescence. For example, fireflies produce light by this means, and boats moving through water
can disturb plankton which produces a glowing wave. Let’s compare two kinds of lamps: an
ordinary light bulb and a fluorescent lamp. As far as the former is concerned it is sure to be
uncomfortably hot to the touch almost immediately after it has been lit. We consider it to be an
incandescent light source. The latter is unlikely to be too hot to the touch. Hence, it is a luminescent
light source.

Fluorescence and phosphorescence are considered to be particular cases of luminescence.
Certain substances produce light when they are illuminated by more energetic radiation, e.g.
ultraviolet light shining on zinc sulphide causes it to emit a green light. A process is known to be
fluorescence. Some substances emit light slowly after excitation by more energetic radiation. This is
known as phosphorescence. Radiation does not increase the temperature of fluorescent and
phosphorescent materials appreciably above room temperature.
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UNIT 5 — PHOTOMETRY Stage 3 — Text and Afier-Text Exercises

PHOTOMETRIC UNITS AND QUANTITIES

It is known that every source of light has a measurable luminous intensity. The higher (is)
the temperature of the source, the greater is the luminous intensity of the light it emits. The sun is
certain to have a greater luminous intensity than an ordinary electric bulb. In general, the luminous
intensity depends on the direction. Otherwise the light source is called isotropic. Luminous intensity
is measured in the Standard Candles (or more briefly, the candelas). The candela is one of the basic
SI units. It is defined as 1/60 of the luminous intensity of the light produced by 1 em® of an
incandescent platinum metal surface maintained at a fixed temperature 1763°C. The luminous
intensity emitted by one cm’ of such a surface is 60 Standard Candles. The candela is used to
measure the luminous intensity of any luminous object: both incandescent and luminescent.

A source of light whose dimensions are quite small in comparison with the distance from the
place of observation to the source is called a point source. Examples include an electric bulb and
small candle flame illuminating a large auditorium or room and a street lamp illuminating a street.
A surface placed at equal distances from each of these point sources is certain to receive more
illumination from the street lamp. The illumination of a surface is known as illuminance and it is the
amount of light falling on unit area of the surface per second. The derived unit of illumination is the
lux (lumen per square metre). Illuminance depends on both the luminous intensity of the source and
the distance of the illuminated area from the source of light. [lluminance is directly proportional to
the luminous intensity of the source and inversely proportional to the square of the distance from
the source. The lumen is a unit used to measure luminous flux. It equals the luminous flux emitted
by a source with a luminous intensity of one candela within a solid angle of one steradian.

NOTES ON THE TEXT
Arab ['zereb] — apa6(xa)
Chinese ['tfar'ni:z] — xkuraeu, kaTasnka
68°F — 68 degrees Fahrenheit [feersnhart] — 68 rpangycos no mxane ®apenreiira

sl el o B -

1763°C — 1763 degrees Celsius ['selsjos] — 1763 rpanyca no wkane TepmomeTtpa Ilenbcus
Centigrade scale is the name formerly used for Celsius scale. The name is not now used in the SI Units
but is often used by meteorologists.

Task I11. Read the text and then do the following exercises.

=@] In the text, find the English equivalents for the words and phrases below:

O OBUTH, B OCHOBHOM, OIMHOOYHEIMH O KOTJla MeTaJlT HarpeBaeTcs IO KpacHa
O OXHO, 9TO JPEBHHE NCHCTBHTEIHHO unu o 6ena

IIPABHIBHO IOHUMAIH O [OKa OH He packaiuuTcs Ao Oela Wil 10
© CEroiHs Mbl 3HAKOMBI C LEJIBIM PAIOM KpacHa

/OTPOMHBIM MHOKECTBOM/ IPEIIMETOB O TEIUIOBOH MCTOYHHK CBETA
O MIPYIIKH, CBETSIHMECS B TEMHOTE o 10 mobol npuYKHHE, KpoMe
© OOBIKHOBEHHEIE IEKTPHYECKUE O Jlamra JHEBHOI'O CBETa

HAMIIOYKA O  4TO Kacaercs HepBoi
O IPH JIOCTATOYHO BBICOKOH O HEeNpHSTHO ropsda Ha OIIyIb

TEMIIEPATYPE OTHOCHTEIBHO O YaCTHBIE CIyYaH

KOMHATHOH O CHJa CBeTa, KOTOPYIO MOJKHO H3MEPHTh
O abCONIOTHO YEPHOE TEIIO O II0 CPaBHEHHIO C PaCCTOSHHEM
O MOJOOHO JHOJIIM O 3aBHCHT KaK OT CHJIBI CBETa HCTOYHMKA,
© KOrZa TeMIeparypa yBeTHUYHBacTCs TaK W OT PacCTOSHHUS

O TeJecHHI yroj paBHbIH 1 cTepamuany




UNIT 5 —PHOTOMETRY Stage 3 — Text and After-Text Exercises

=2 ]

~

DB 1

Use suitable forms of the words from the box instead of the underlined ones.

The sun is an incandescent light source.

Certain substances emit light without becoming incandescent. a) lamp

A firefly emits visible light by this means. b) material
Fluorescent lights glow without being heated. ¢) sure
Radiation does not increase the temperature of fluorescent and d) thermal
phosphorescent substances. e) fairly

A source of light whose dimensions are quite small in comparison f) to light
with the area it illuminates is called a point source. g) to produce
An electric bulb illuminating a large room is a point source. h) in this way
The sun is certain to have a greater luminous intensity than an

ordinary electric bulb.

=B [Il. Rewrite sentences using ‘both ... and ...’ and the words from the box. Then iransiate them.

1.
2%
3.

4.

A candle flame is an example of incandescence. — Both a candle flame and an ordinary light
bulb are examples of incandescence. Kak nnams céevu, max u 00vikHOGEHHASL SREKMPULECKAS
NAMROYKA — NPUMEDbI HAKATUBAHUS.

A firefly is an example of luminescence.

Fluorescence is a particular case of luminescence.

The candela is used to measure luminous intensity of

incandescent light sources.

[Mluminance depends on the distance of the

illuminated area from the source of light.

Photometry is the branch of optics.

a) a fluorescent lamp
b) geometrical optics

¢) the luminous intensity
p 1 Vicht bull
e) phosphorescence

f) luminescent

V. Read the following information and answer the questions.

L,

=3V

=R I S B o R

1. Do atoms emit or absorb light? Is emission spontaneous or stimulated?

2. Is a firefly a luminescent or bioluminescent light source?

3. Is phosphorescence caused by more energetic radiation or by bombarding
subatomic particles?

Atoms emit and absorb light at characteristic energies. This produces ‘emission lines’ in the
spectrum of each atom. Emission can be spontaneous, as in light-emitting diodes, gas
discharge lamps, and flames. Emission can also be stimulated, as in laser or a microwave
maser. '

Luminescence is caused by a great variety of factors: electronic beam, X-rays, optical
radiation, chemical processes, efc. The process of emitting light during certain chemical
processes is known to be chemiluminescence. In living things, this process is called
bioluminescence. For example, fireflies emit light in this way.

Phosphorescent materials can be excited by bombarding them with subatomic particles.
Cathodoluminescence is one example of this. This mechanism is used in cathode ray tube
television.

Rewrite sentences, using ‘as far as ... is / are concerned’. Translate them inio Russian.
A firefly is a source of light. — As far as a firefly is concerned, it is a source of light. Ymo
KACAemca ceemusyKd, mo OH A611emcs UCTHOYHUKOM CBEMd.
All sources of light have a luminous intensity.
A piece of platinum reflects light and is not seen in a darkened room.
A heated piece of platinum emits light and is seen even in a darkened room.
Incandescence is the emission of light caused by high temperature.
Certain substances emit light without becoming incandescent.
Fluorescence and phosphorescence are particular cases of luminescence.
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UNIT 5 — PHOTOMETRY Stage 3 — Text and After-Text Exercises

=2 VI Translate into English.

1.
2.

Yro KacaeTcss HCTOYHUKOB CBETA, TO UX MOYKHO pa3zeiuTh Ha JIBE IPYIIIIbL

Yro xacaeTcs BKJIIOYEHHOM 3IeKTPHYECKOH JaMIIOYKH, TO OHA HENPHUATHO ropsdya Ha
OLLYIIb.

Yro xacaeTcs JaMIl JHEBHOTO CBETA, TO OHM ABJIAIOTCH JIFOMHHECHEHTHBIMH HCTOYHHKAMH
CBETAa.

Yro xacaeTcs KaHAENE], TO OHA UCIIOIB3YETCS JUISl H3MEPEHHS. CHIIBI CBETA.

Uro kacaeTcss MaJEHbKOrO IUIAMEHHM CBEYH, OCBEINAIONIMM KOMHATY, TO OHO SBJISETCH
TOYCHUHELIM HCTOYHHKOM.

L)
0‘0

&
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&
A Xg

=@ VII. Rewrite each sentence so that your sentence has a similar meaning to the given one. Write

IN OTHER WORDS
(The process of) the light emission caused by high temperature is called incandescence.
Incandescence is the emission of light, caused by high temperature.
Sunlight, ordinary light bulbs, and a candle flame are examples of incandescence.
The examples of incandescence include sunlight, ordinary light bulbs, and a candle flame.
We know that fluorescence is a particular case of luminescence.
It is known that fluorescence is a particular case of luminescence.
Fluorescence is known to be a particular case of luminescence.
Fluorescence is known as a particular case of luminescence.
We use the candela to measure luminous intensity.
The candela is used for measuring luminous intensity.
The candela is a unit of luminous intensity.
Luminous intensity is measured in candelas.

as many variants as you can.

1. Luminescence is the emission of light, caused by any factor other than high temperature.
2. Fireflies and fluorescent lamps are examples of luminescence.
3. We expect that this substance emits light without being heated.
4. The examples of bioluminescence are fireflies emitting light and plankton producing
glowing wave.
5. Itis considered that a candle flame illuminating a room is a point source.
6. The lux 1s a unit of illuminance.
7. The lumen is a unit used to measure luminous flux.
1V. Answer the questions based on the text.
1. What problem does the text deal with? 8. What materials do we call fluorescent
2. What do we call a luminous object / an substances?
illuminated object? 9. What kind of light source is a firefly?
3. What is a source of light? 10. What units do we use to measure
4. Is the Moon a source of light? luminous intensity?
5. What kinds of light sources do you 11. How was the Standard Candle defined?
know? 12. Is a candela used only for measuring
6. What is incandescence caused by? luminous intensity of incandescent light
7. How can we produce light by sources?
incandescence? 13. What is a point source?
14. What is illuminance?

V. Add details from the text “Photometry” to schemes 5.1, 5.2 and 5.3 and then describe the
schemes using your own words. While describing, make use of the expressions given on pages 167 —

168.
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UNIT 5 — PHOTOMETRY

Stage 4 — Definitions of the Basic Terms and Exercises

Stage 4 — Definitions I From “Longman Dictionary of Scientific Usage”

source A place from which something comes
or is emitted. A source is not restricted to a
point in time; it can be past, present or future,
e.g. a) a metal at high temperature is a source
of light and a source of electrons (the light
and electrons are emitted); b) at one time,
wood was the main source of heat; at present,
coal and oil are the main sources of heat and
energy; in the future, atomic fusion may be
the main source of energy.

glow To emit light without a flame, usually
accompanied by the emission of heat.

incandescence 1. When a material glows (1)
and emits light in the visible spectrum after it
has been heated, the process is called
incandescence. The emission of light caused
by high temperatures. 2. The light emitted in
this way. — incandescent (a.)

luminescence 1. Any process which involves
the emission of light by a substance. 2. The
light emitted in this way. — luminescent (a.)

fluorescence 1. The radiation of emitted light
by a substance while it is irradiated by light or
other radiation. The wavelength (=)' of
emitted light is different and usually longer
than the wavelength of the exciting radiation.
When ultraviolet light falls upon fluorescent
materials, visible light is emitted, e.g. quinine
sulphate solution under ultraviolet light
fluoresces blue. In fluorescent lighting, the
ultraviolet light inside the tube causes the
outer casing to fluoresce. 2. The light emitted
in this way. — fluorescent (a.)

phosphorescence 1. When a substance is
irradiated and continues to emit light after the
exciting radiation has ceased, the process is

' see “THEORIES OF LIGHT” (Set B)
2 _ gee “UNITS OF MEASUREMENT”
7 — see “PHYSICS”
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called phosphorescence. The length of time of
the phosphorescence varies. 2. The light
emitted in this way. Calcium sulphide is the

example of phosphorescent material. —
phosphorescent (a.)

chemiluminescence 1. The process of
emitting light during certain chemical

processes, notably by slow oxidation of
phosphorus. 2. The light emitted in this way.
The glow of phosphorus vapour in air is
chemiluminescence produced by oxidation. —
chemiluminescent (a.)

intensity The quantity (=) of energy (—')3,
carried by a wave motion (=)', passing per
unit solid angle in unit time. It is measured in
watts per steradian (1) (W sr”"). The symbol
for intensity is L.

steradian The unit (—)" of measurement of a
solid angle. It is the solid angle produced at
the centre of a square by an area on the
surface of the sphere equal to the square of
the radius. The symbol for the solid angle is
Q or o (the Greek letters capital and small
omega). The solid angle subtended by a
surface of area at the centre of a sphere of
radius 7 is A/7°. If 4 is the whole surface of
the sphere (4 = zr?) the total solid angle at
the centre of the sphere is 4 = 7, or 4
steradians. The symbol is sr.

candela The Iluminous intensity, in the
perpendicular direction, of a surface of
1/6 000000 square metres of a black body at
the temperature of freezing platinum under a
pressure of 101325 newtons per square metre.
The symbol is cd.



UNIT 5 — PHOTOMETRY Stage 4 — Definitions of the Basic Terms and Exercises

Task IV. Read the definitions of the terms from “Longman Dictionary of Scientific Usage” and
do the following exercises.

=@ [ Wrile definition of the terms given in Boxes A and B rendering the articles below into English.

cathodoluminescence roentgenoluminescence photoluminescence

4 fluorescence phosphorescence

[TpHYHHON JIFOMHHECIIEHTHOTO H3JIyYeHHs SBISIOTCS BHELIHHE NMPUYUHEL OoMmOapIupoBKa
BEIIECTBA 3JIEKTPOHHBIM OydYkoM /beam/ (KaTOA0MIOMHHECHIEHIIHN), PEHTTEHOBCKHMH JIyYaMH
/roentgen rays or  X-rays/ (pPEHTreHOJIOMHHECHEHIHS), OINTHYECKHM  H3IYUCHHEM
(oTOTIOMHHECIIEHITHS ), XHMHUECKHUE PEaKIUy (XeMIUTIOMUHecTIeHIHs ). Ecii TIOMHHECIIEHTHOE
H3IIyd4EHHE T0C]e IPeKpalleHus] NeHCTBUS ero BO30yIuTelNs 3aKkaH4YMBaeTcs OBICTPO (10'8 c), TO
TAKOH BHJI JIIOMHHECHICHIIMH Ha3bIBACTCA (MIyOpeCIEHIIMEH; MpU MEJIEHHOM CHAJie H3Iy4YeHHUd
HOCJIE OTK/IFOUYEHHS UCTOYHUKA H3TyUeHUs Ha0monaetes gocopecuecnims.

luminous intensity candela illumination

luminous flux steradian point source

CBeTOBO MOTOK — MOINMHOCTh BHIUMOIO H3JIYYEHHA MHJIM DHEPIHH CBETOBBIX BOJIH,
TIepeHOCHMAs B eIHHHIY BpEeMEHH uepe3 TelleCHbIH yron. Enmamna m3mepeHHs — arOoMeH (m).
Cuaa esera [ — OTHOILIEHHE CBETOBOIO IIOTOKA K TeJlecHOMY yriry. EnuHuIla usMepeHud — KaHjea
— ogHa U3 ocHOBHBIX equHuUl] CU: kangena (k0) papHa cuile cBeTa B 3aaHHOM HaIIPaBJICHHH OT

HCTOYHMKA, MCIOYCKAIOIIEro MOHOXpOMaTHYecKoe H3nydeHwe uacToTod  540x 0% Iy,
JHepreTuyeckas cuna /radiant intensity/ xoToporo B 5TOM HampaBieHdAr coctapiser 1/683 Bm/cp
(cp — crepajiaH — eJIMHALIA U3MEPEHHUS TEJIECHOTO YIia. | cp paBeH TEeNeCHOMY YITIy ¢ BEPIIMHOH
/vertex/ B meHTpe cdeprl, BEIPE3AINEMy Ha ITOBEPXHOCTH cephl MIomanb, PaBHYIO ILIOLIANH
KBaJpaTa cO CTOPOHOM, paBHOH pamuycy coepsl). Ocsemennocts E — oTHOmIEHHE CBETOBOTO
IOTOKa K IUIOMIAIH 00NydaeMo# MOBEPXHOCTH. EnuHHIa HM3MepeHust — JroKC (ak), lax = A
Toueunnlii HCTOYHHK cBeTa — WCTOYHHK, JTHHEHHBIE Pa3Mephl KOTOPOIO 3HAYUTENILHO MEHBIIE,
YEeM PacCTOSIHHE OT HEro 0 TOYKH HaOMIONCHHS.

=8 [[. Complete the scheme (you can’t do it without the help of the previous exercise) and talk about
the different kinds and part:cular cases of luminescence.

.......................................... SCHEME 5 4 e]ectronic .
LG8 : S beam
: S
ﬂuorescence ...................................... E
& roentgeno-
] .
; . i luminescence
particular luminescence £ §
cases S <
= &0
28 photo-
phosphorescence .......................................... SIS luminescence
S
5 A
< chemical
© processes

Task V. Let’s play the game ‘Research Conference’. The instructions are given on pages 170 —
172. Discuss the following topics:
o Different Kinds of Light Sources
0 Luminous Intensity
o Point Source. [lluminance
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UNIT 5 — PHOTOMETRY Stage 5 - In Addition

_ Stagé 5—1In Additfon I

Think and Guess I =@ Fire Idioms

As far as fire (or flame) is concerned il is an incandescent source of
light. “Active Study Dictionary of English” defines ‘fire’ as ‘burning with flames’ or ‘a mass of
burning material, lit for the purpose of cooking, heat, light, eic. or lit by accident’. But there are
some idioms and sayings in English that are connected with fire’ and ‘flame’ and have nothing in
common with light or heat. Match the expressions with their correct meanings and then try lo give
the Russian equivalents to these idiomatic expressions.

1. He often finds himself between two ﬁres
2. She plays with fire. - %
3. They went through fire and water.
4. He pulls chestnuts out of the fire.
5. There is no smoke without fire.
6
7
8
2.
1

They get on like a house on fire.

Out of the frying pan into the fire.

He has been fired.

She pours oil on the flame. (She adds fuel to the fire.)
0. She is one of his old flames.

a) to be extremely friendly; to always be together

b) to do the hardest and most painstaking' part of some job for someone else’s benefit’;

¢) to act or speak in such a way as to increase passmn or excitement; to make
something bad worse;

d) to be or find oneself between two equally serious evils or danﬂerb between two
equally unpleasant alternatives; .

e) to be dismissed from a job;

f) to trifle* with something dangerous without considering
the consequences;

g) an ex-girlfriend (or an ex-boyfriend);

h) most rumours’ are based on the truth:

i) to go from one unpleasant or dangerous situation to another;

j) to go through a great deal in life; to endure dangers of all kinds

: painstaking [peinz'terkin] very careful

? benefit ['benifit] advantage; profit; good effect

. passion ['peefen] a strong, deep, often uncontrolled feeling, esp. of love, hatred, or anger
* trifle [traifl] to treat without seriousness or respect

> rumour ['ru:me] unofficial news; common talk, perhaps untrue

(from “Active Dictionary of English”)

PAY ATTENTION!
Use ‘light a fire’ or ‘light a candle’ (= make it burn)
e.g. The hunters lit a fire to keep warm at night.
If vou light something that is not intended to burn, you ‘set fire to it’ or ‘set il on fire’
e.g. Someone set fire to the school bus.
When a thing begins to burn, it ‘catches fire’.
e.g. The pile of papers caught fire. Someone must have set fire to it /set it on fire/.
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