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Ota KHUTA SBISAETCS PEIPUHTOM OPUTHHAJA, KOTOPBI MbI CO3[aM CHEIUATBLHO
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TaHHBIX IIPOrPaMM MBI IIPOU3BEIIN OUYMCTKY M300pa)KeHHs OT ISTEH, KIISIKC, Iepe-
rHOO0B U TOMBITAINCH OTOENNTH M BEIPOBHSATH KaXIyI0 CTpaHHIy KHUTH. K coxa-
JICHUIO, HEKOTOPBIE CTPAHUIIBI HEeNIb3s BEPHYTh B H3HAYAIBHOE COCTOSHHE, U €CITU
nx OBUIO TPYIHO YMTATh B OpPUTHHAJIE, TO ke IpH IU(POBOM pecTaBpaluyl HX
HEBO3MOXKHO YITyUIIHTh.
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OBITh HECKOJIEKO BEKOB.
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nen.
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NMPENUCJJOBUE

Hacrosimee yye6Hoe noco6ue npeaHasHaueHO NS OGYydYEHHs
(HH3UKOB YTEHHIO, MepeBOAy W pedepHPOBAHHIO HAYYHOH JHTEpa-
TYpPbl H2 aHTJIMACKOM SI3bIKE.

IToco6ue cocrout u3 22 ypokoB. Tekcrsl nocoGus moao6paHbl
C Tak¥M pacyeToM, 4YTOOBI OTPAa3HTb IO BO3MOXXHOCTH BCE pas-
AeJibl GU3HKHM M pas3JH4yHble CTHJH Hay4yHOH JHUTEpaTypbl: OT Kjac-
CHUYECKHX MpOM3BEJEeHHH [0 cTaTefi B HayuyHO-NOMYJSPHbBIX XYyp-
HanaXx. Tako#l mop6op TeKCTOB JaeT BO3MOXHOCTb OXBAaTHTb
OCHOBHBIE TPYJHOCTH $3blK& H BOODPYXHTb OYAYIIHX YYeHBIX
KJI0YOM K TIOHHMaHHK Hu pedepupoBaHHio JI000H JHTEpPaTypb!
N0 CnenHanabHOCTH.

YrnpaKHeHHs K KaXAOMY YPOKY COCTOSIT M3 BOMPOCOB K T€K-
CTy, KOTOpble 0al0T BO3MOXHOCTb DPa3BHBATb HABBIKH YCTHOH pe-
YM, TOArOTaBJIMBAs TAKUM 06pa3oMm yuyalmuxcs K Gecene Ha f3bIKe
Mo ChnenuaJbHOCTH, TPENJIOKEeHH! [Jis MepeBoja ¢ aHIJHICKOro
Ha DPYCCKHil fI3BIK H JIEKCHYECKHX YIpaxKHeHUH, YYHUTHIBAIOLINX
crnenupUKy Hay4HOH JIHTEpaTyphl.

Kpome TOro, B KaxaoMm ypoke HUMeeTcsl ylnpa)KHeHHe AJisl- Ile-
peBoJla ¢ PYCCKOro si3blka Ha aHIJIMHCKUM, KOTOPOE COCTaBJIEHO
TakuM o6pa3om, uto obyuawoldecs MOryT HafiTH Bce HeoOXOaH-
Mble CJI0OBa H BbIpAXKEHHs B TEKCTe YpPOKa. DTO yNpaxKHeHHe TakK-
e MOXET OBbITb HCIOJb30BAHO KAaK OCHOBA AJsl YCTHOrO C006-
LIEHHA Ha TEMY ypoka.

[Tocobue cosHaTenbHO He cHaGKeHO cJOBapeM, TaK KaK OHO
npexnonaraer CcO3AaHHe Yy Y4YalMXc HeoOXOAHMbBIX HaBBIKOB
T0Jb30BAHHs Pa3JMYHBIMH CJAOBaPAMH, U OCO6GEHHO YMeHHS MOA-
6upaTh HyXKHOe 3HaYeHHe CJIOBA U3 MHOTHX, NPHBEJEHHbIX B CJIO-
Bape.

B na6Gopatopuu ycTHOH peud kadeApbl aHMJHHCKOro f3blKa
thusnveckoro Qakysabrera MI'Y nmerorcss MarHutodoHHbIE TJeH-
KH C 3aIHCSIMH TEKCTOB NOcO6Hs, Hal KOTOPbIMH yuau[Hecs MOTYT
pa6oTaTh CaMOCTOATENbHO C ILEJAbI0 Pa3BUTHA HABLIKOB UTEHHSI.
ITH 3amHCH OKa3aJUCh -OYeHb NMONE3HBIMU [JIA 3aHATHH, KOTOphIe
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NPOBOAUJHUCL MO 3TOMY MOCOOHIO C acnMpaHTaMu (GH3HYECKOro
dbakyanTeTa MI'Y B Teuenue 1968/69 yuebHoro rona.

ApTop 6/1arofapuT CTaplIKX IpenojaasaTeseil kadeapbl aHr-
aufickoro sizblka ¢uauyeckoro ¢akyaprera MIY C. M. Koun-
parbeBy, JI. A. CroaspoBy u mpenoaasarensa W. I. Jlenewmopy
34 LleHHble 3aMeyaHHusi Mo NoAGOpy MaTepHala H 3a MOMOIUb,
OKa3aHHYIO NpPH MOATOTOBKE PYKONMUCH K MeyaTH, U GyneT npu-
3HaTeJleH BCeM, KTO MOKeJaeT BHICKa3aTh CBOM 3aMeyaHHs 10 IOo-
BOAY A2HHOr0 MOCOGHS.

H. M. Joazconoaosa



§1
READ THE FOLLOWING WORDS:

entirely, remind, effect, effective, cause, disrupt, disruptive,
disruption, treat, treatment, crude, tumor, tissue, rough, roughly,
bearing, bear, health, healthy, afford, harm, harmful.

BIOLOGICAL EFFECTS OF NUCLEAR RADIATIONS AND NEUTRONS

For the investigation of the biological effects of nuclear ra-
diations and some of the possible applications of these effects,
it is well, at first, to look at the progress of nuclear radiation
through, for example, tissue from the physicist’s point of view
and then see whether he is able to simplify the actual findings.
Let us therefore remind the reader that the two radiations most
effective in producing useful biological reactions, hard electro-
magnetic radiation and neutrons, do not, themselves, produce
any effects at all their action is entirely by virtue of the “action of
charged particles which they produce as secondary products.
There can therefore be no action of nuclear radiations on living
material other than that which would be produced by fast
charged particles. The essential difference between neutrons
and gamma radiation is that the neutrons produce heavy charg-
ed particles as secondaries, whereas gamma radiation pro-
duces electrons as secondaries. The action of a charged particle
in passing through matter was described in the second chapter;
we can remind the reader that the particle acts as a field of
electrical force to attract or repel electrons out of their normal
positions in atoms and so produces ionization and excitation
with subsequent emission of light. The heavy charged particles
knocked forward by neutrons produce dense local ionization
(called’ columnar jonization); the light electrons secondary to
X- or gamma radiation cause ionization which is far less dense
and covers a much greater volume.
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The material traversed by the charged particle is in a state
of chemical combination, then the moving field of electrical
force, in acting on the charged parts of the atoms in the mole-
cule, may produce disruption of the molecule. In addition the
effect of ionization may make it possible for unusual reactions
to take place after the primary ionizing particle has passed by.
The reader can see that the most definite action of the swift
charged particle is the disruption of the established order.
The consequences of this disruption will depend greatly on the
tissue concerned in the bombardment, but the first process will
nearly always be destructive. It is for this reason that it is
hard to be too optimistic about the future of radiation as a me-
thod of treatment; it appears to be too crude. However, it has
certainly proved to be of value in many respects, and so the
best thing to do at the present time is to devise methods of
making the use of radiation as effective as possible.

Many studies of the effects of X-rays and gamma rays on
tissue have been made, with results that bear out roughly the
supposition that the effect produced by the radiation is propor-
tional to the ionization it produces in the part affected.” There
is not always perfect agreement, which shows that the actual
changes observed are the consequences of complex chemical
reactions, if not chains of reactions, and that the simple prima-
ry ionization is_greatly complicated by what the tissue does
about it afterwards.

One great result of significance about the effects of radia-
tion on tissue is the fact that tumor tissue'is destroyed more
rapidly by the action of fast charged particles than healthy
tissue; and that this affords a method of treatment of cancer is
well known. The question arises whether it would be better
to bombard the tumor by means of densely ionizing particles,
such as would be produced as secondaries by fast néutrons,
rather than by the secondary electrons of gamma radiation;
and also whether_the harmful effects of neutrons on the healthy
organs are less that those of gamma or X-rays.

EXERCISES

I. ANSWER THE QUESTIONS:

1. What produces useful -biological reactions?

2. What is the essential difference between neutrons and
gamma radiation?

3. What is the most definite action of the swift charged
particle?

4. Wha! affords a method of treatment of cancer?
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Il. TRANSLATE INTO ENGLISH:

Vimeercst 2 THna usiyyeHus HaunGoiee 3(@eKTHBHLIX B .CO3-
AaHHH TOJIE3HOr0 GHONOTHYECKOro AeHCTBHA — XECTKOe 3JeKTpo-
MarHHTHOE H3Ny4YeHHe M HeATPOHbl. Ho OHHM caMH He NpOH3BOAAT
HHKaKoro AefictBHA. ToMbKO ObICTpHle 3apsKEHHbIE YaCTHIHI, SB-
JSIOIIHECs BTODHYHBIM IMPOAYKTOM. 3JIeKTPOMArHHTHOrO MH3Jyue-
HHUs, MOTYT AEACTBOBATb Ha XHBYI TKaHb. BTOPHUHBIM NPOAYK-
TOM HEHTPOHOB SMIBJAIOTCA TSXKeJble 3apsiKeHHble YacCTHLH, a
JKEeCTKOe raMMa-H3JyueHHe JaeT 3JEKTDOHBl B KauecTBe BTOPHY-
Horo mponaykra. [Ipy MpoXoxAeHHH 4yepe3 MaTepHIO 3apsKeHHAA
’lacTHIA, AeACTBYS CBOMM 3JIEKTPHUECKHM IIOJIeM, TPHTATHBAET
HJIW OTTAJKHBAeT 3JIEKTPOHbl H TaKHM 006pa3oM cO3/aeT HOHH3a-
yuio. TsiKenble 3apsakeHHblE YacCTHIB!, BbLIOHTbIE HEHTPOHaM¥H,
CO3[aI0T MJOTHYI0O MECTHYIO HOHH3ALHIO, a 3JeKTPOHbl (BTODHY-
Hble MPOAYKTHl X- HJIH raMMa-H3JyYeHHs1) BBI3BIBAIOT HOHH3ALHIO
3HAYHTEJNBbHO MEHee IJIOTHYI0O H 3aHUMAIOUYI0 OOJbIUHA 00BeM.
HeitictBue OblcTpO# 3apsKeHHOH UYACTHIB COCTOMT B HApyLUeHHH
YCT2HOBJIEHHOrO TOpsiiKa MoJjekyan TkaHd. I'py6o MmoXHO cka-
3aTh, YTO AeliCTBHe, MTPOU3BOAUMOE H3JYYEeHHEM, NPONOPIHOHAIb-
HO HOHH3aIlHH, KOTOPYIO OHO BBI3bIBACT B TKAHH. .

HaunGosnee 3HauuTeNbHBIM PE3YJbTATOM SIBJASIETCS TO, YTO OMY-
XOJeBble TKAHM paspyllaioTcsi ObicTpee MOA AelcTBHEM OLICTPBIX
3apAXEHHbIX YacTHI, yeM 3L0POBble TKAHH, YTO H HCIIOJb3YeTcs
KaK MeTOJ JieYeHHs paka.

III. CHANGE THE FOLLOWING SENTENCES
ACCORDING TO THE PATTERN:

It is for this reason that it is hard to be optimistic about
the future of radiation as a method of treatment. For this reason
it is hard to be optimistic about the future of radiation as a
method of treatment. _

I. It is the passing of a charged particle through matter
that produces ionization and excitation with subsequent emis-
sion of light.

2. It is the light electrons secondary to X-_or gamma radia-
tion that cause a far less dense ionization.

3. It is in acting on the charged parts of the atoms in the
molecule that the moving field of electrical force may produce
the disruption of the molecule.

4. It is to devise methods of making the use of radiation
as effective as possible that is the best thing to do at the pre-
sent time.

5. It is by what the tissue does about it afterwards that
simple primary ionization is greatly complicated.



IV. TRANSLATE INTO RUSSIAN:

a) Concentrate on the Clauses introduced by whether.

1. Many times, when electron beams were caused to interact
with atoms, whether they were in the form of a gas or in.a solid
‘array at the surface of a crystal, the observed eifects were not
in agreement with the conventional view of the corpuscular
nature of the electron.

2. Consequently this class, whether using electrostatic or
magnetic lenses (or some of each) is known as the emission
type of electron microscope.

3. The term “simple” and “compound”, as applied in mic-
roscopy, could be used of either the emission or the transmis-
sion type of electron microscope, depending, on whether we are
making use of one lens or more than one.

4. If the molecular-orbital method were applied to distant
atoms we would be led to the result that the probability of the
presence of an electron near a nucleus is independent of the
question whether an electron is already there; thus we include
in the description of the two hydrogen atoms the ionic case
where both electrons are on the same hydrogen; for great dis-
tances this is evidently a very poor approximation to the lowest
state.

5. If we pass to heavier dtoms containing more electrons,
it will make no difference whether we treat the Is electrons by
the molecular-orbital method or simply distribute them into
the K shells of the nuclei; in fact, for heavy atoms the inter-
atomic distance will always be great compared to the radius
of the K shell, so that for the Is electrons we are practically
always in the case of great interatomic distances, all approxi-
mations leading- to the same result: complete K shells with
practically no interaction.

6. In the discussion of photochemical processes it is often
of importance to know whether or not predissociation has oc-
curred.

7. It is, however, difficult to say whether we are dealing
with an internal rearrangement or whether actual predissicia-
tion is taking place.

8. So long as his material contained uranium it did not
matter whether it was fluorescent or not, whether it lay in light
or darkness, whether it was solid or in solution; it seemed
to Becquerel worth trying whether pure, metallic uranium
might not give the rays also.

9. Of course, the fact that large quantities of uranium have
lain around for years without blasting this old planet out of
existence indicates that something prevents a chain reaction
of the type mentioned. Also, uppermost in the minds of physi-
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cists was the question whether bombarding particles other than
neutrons could induce fission.

10. First, the predicted radii of the dwarf systems can be
compared with the observed radii, and the agreement or lack of
agreement can be used as a check on whether or not forces
other than Newtonian gravitation are at work.

I1. Amplifiers are also classified as to whether they are
tuned or untuned, i. e. whether-they amplify a narrow or a wide
band of frequencies, respectively.

12. The theqry as simply outlined above lacks one important
feature: we must include in the kinetic energy (whether positive
or negative) the term moc? which corresponds to kinetic energy
possessed by a particle in virtue of its mass alone.

13. Was the transformation theory true? This seems like
a reasonable question to ask here, but it would be better fo ask
(as we have already suggested) whether it was useful.

14. Although the disturbance due to the tracing point ap-
pears to be very small, it is doubtful whether this method could
compete in respect of accuracy with those above 'described
where the comparison with the standard is optical or acou-
stical.

b) Concentrate on the “for phrase”.

I. For an explosion to take place, a certain minimum quan-
tity of fissile material must be concentrated in one place; such
concentrating is avoided carefully by the designer.

2. One necessary condition for dissociation to occur is for
the molecule to have sulfficient energy to dissociate.

3. In a large galaxy the concentration of stars is often too
.dense for them to be examined individually.

4. Clearly for cooperative magnetic phenomena to occur,
there must be some mechanism for couplmg between the loca-
lized ionic moments.

5. The “Tube” was simply a bulb of glass, which might be
round or sausage-shaped or pear- shaped, pumped down to a
good vacuum and provided with a pair of metal “electrodes”
for the electric discharge to pass between.



§2
READ THE FOLLOWING WORDS:

magnetism, magnetic, magnetize, magnetization, vertical,
oscillate, oscillation, azimuth, bisect, intersect, axis, axes, de-
viate, deviation, hemisphere, horizon, horizontal, intermediate,
extreme, extremity, extremely.

ELEMENTARY THEORY OF MAGNETISM

Certain bodies, as, for instance, the iron called loadstone,
the earth itself and pieces of steel which have been subjected
to certain treatment, are found to possess the following pro-
perties, and called magnets.

If, near any part of the earth’s surface except the magnetic
poles, a magnet be suspended so as to turn freely about a ver-
tical axis, it will in general tend to set itself in a certain azi-
muth, and if disturbed from this position it will oscillate about
it. An unmagnetized body has no such tendency but is in equi-
librium in all azimuths alike. o

It'is found that the force which acts on the body ‘tends to
cause a certain line in the body, called the Axis of the Magnet,
to become parallel to a certain line in space, called-the Direc-
tion of the Magnetic Force.

Let us suppose the magnet suspended so as to be free to
turn in all directions about a fixed point. To eliminate the ac-
tion of its weight we may suppose this point to be its centre
of gravity. Let it come to a position of equilibrium. Mark two
points on the magnet, and note their positions in space. Then
let the magnet be placed in a new position of equilibrium, and
note the positions in space of the two marked points on-the
magnet. Since the axis of the magnet coincides with the direc-
tion of magnetic force in both positions, we have to find that
line in magnet which occupies the same position in space be-
fore and afler the motion. It appears from the theory of the
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motion -of- bodies-of- invariable “form,. that such-a line  always
-exists;~and-that-a motion- equivalent to the:actual. motlon might
have taken.place:by. 31mple rotation .round -this -line;- '

. To find-the line join the:first and last positions of :each . of
the marked points, and draw planes bisecting these lines at
right angles. The intersection of these planes will be the line
required, which: indicates the direction of the axis of the mag-
net and the direction of the magnetlc force in space.

The method just described is not convenient for-the practi-
cal determination of these directions. We shall return to this
subject when we treat of Magnetic Measurements.

The direction of the magnetic force is found to be different
at different parts of the earth’s surface. If the end of the axis
of the magnet which points in a northerly direction be marked,
it has been found that the direetion in which it sets itsell in
general deviates from the true meridian to a considerable ex-
tent, and that the marked end points-on the whole downwards
in the northern hemisphere and upwards in the 'southern.

The azimuth of the direction of the magnetlc force, measured
from the true north in a westerly direction is called the Varia-
tion, or the Magnetic Declination. The angle between the di-
rection of the magnetic force and the horizontal plane is called
the Magnetic Dip. These two angles determine the direction of
the magnetic force, and when the magnetic intensity is also
known, the magnetlc force is completely determined. The deter-
mination of the values of these three-elements of different parts
of the earth’s surface, the discussion of the manner in which
they vary according to the place and time of observation, and
the investigation of the causes of the magnetic force and. its
variations, constitute the science of Terrestrial Magnetism.

Let us now suppose-that the axes of several magnets have
been determined, and the end of each which points ‘north
marked. Then, if one of these magnets be freely suspended and
another brought near it, it is found that two marked ends re-
pel each other, that a marked end and an unmarked end attract
each ‘other, and that two unmarked ends repel each other,

If the magnets are-in the form of -long rods or wires, uni-
formly and longitudinally magnetized, it is found that the
greatest manifestation of force.occurs when the end of one
magnet .is held near the énd of the other, and that the pheno-
mena can be accounted for by supposing that like ends of the
magnets repel each other, that unlike ends attract each other,
and that intermediate parts of the -magnets have no sensible
mutual action.

The ends of a long thin magnet are commonly called “its
Poles. In the case of an ‘indefinitely thin magnet, uniformly
magnetized throughout its length, the extremities act as centres
of force, and the rest of the magnet appears devoid of magnetic
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action..In all actual magnets the magnetization deviates from
uniformity, so that no single points can be taken as the poles.

Coulomb, however, succeeded in establishing the law-of force
between .two like magnetic poles (the medium between them
being air). )

The repulsion between two like magnetic poles is in the
straight line joining them, and is numerically equal to the pro-
duct of the strength of the poles divided by the square of the
distance between them.

EXERCISES

I. ANSWER THE QUESTIONS:

“1. What is a magnet?

2. What causes the Axis of the Magnet to become parallel
to the direction of the Magnetic force?

3. What is the Magnetic Declination?

4. What is the Magnetic Dip?

5. What are the ends of a long thin magnet called?

6. When do the poles attract and repel-each other?

7. What law did Coulomb establish?

II. TRANSLATE INTO ENGLISH:

Hexkotoprle Tena, Kak HanpuMep: ene3Had pyaa (MarHuT-
HBIA 2KeJle3HsIK), KYCKM CTaJH, MOJABEPrHYTHie ONpefeneHHOA 006-
paboTke, HaseBaloTca MarHutaMu. HafmeHo, 4To 3TH Tena 06-
JajlaloT CBOMCTBOM YCTaHaBJIMBAaTbCSl B ONpeesNeHHOM asHMyTe,
ecJH OHH cBOGOZHO mMoABellleHH W He HaxoAAtcsl BOJIH3H MaruuT-
Horo mosisi 3emau. Cuna, KOTopasi nefCTBYeT Ha TeJo, CTPEMHTCS
3aCTaBUTh OCb MarHMTa YCTaHOBHTbCHl NMapaJJieJbHO ONpejeseH-
HO#l JIMHMH B OPOCTPaHCTBe, HA3bIBaeMOW HalpaB/leHHEM MarHUT-
HO#l CHJIBI, KOTOpPOEe Pa3JMYHO B Pa3JMYHBIX 4acTAX 3eMHOA Io-
BepxHocTH. Hamnpapienne, B KOTOpOM YyCTaHaBIMBaercs MarHuT,
OT/IMUYAEeTCH OT HanpaB/eHUs MepHIHaHa Ha HEKOTOPYIO BeJHYH-
Hy. KpoMe Toro, B ceBepHOM TMONYIIAPUH MarkKUT HampablieH
BHH3, 2 B I0XXHOM BBepX. A3UMyT HamnpapJeHHS MarHUTHON CH-
JIbl, H3MePeHHBbIH OT HCTHHHO CEBePHOr'0 HampaB/ieHHs K 3anapny,
Ha3blBAETCS MAarHUTHHIM CKJIOHEHHEM, a Yroid MeX/1y Hanpas-
JIeHNeM MaCHUTHOM -CHJIbI U TOPU30HTAJBHON MJOCKOCTbI) HA3hl-
BaeTCs MarHHTHLIM HaK/JIOHEHHeM.

ATu aBa yria ONpefeisiOT HanpaBieHHe MATHHTHOHR CHJABI H
HX HaXOXJeHue fBJsieTcs cocTaBHOf uacTeio (constituent) wuay-
KH 3eMHOro MarHerusma.
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