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2. Edit the following sentences by underlining angrrors and correcting them:

2.1 Atoms can make transitions between the oditsved by quantum mechanics’

by absorbing or emit exactly the energy differebetveen the orbits.

2.2 This allows us to construct and study many kie of Hamiltonians that would

previously be ignored.

2.3 Quantum mechanics is an association betwetas staa mathematically Hilbert

space and experimental measurable probabilities.

2.4 Researchers have found by the early 1930sthkal ownsend mechanism was
unable to predict the breakdown processes at atmadsppressure and on distances over

1cm.



2.5 Due to impact ionization, the initial seed tagrowing. If that were the only

mechanism, the space charge neutrality remainsamgetal.

3. Edit/Proof read, to the point marked END OF EDITING/PROOF READING TASK,
the following adapted excerpt from an article by M.Arrayas and J. L. Trueba [*] about
electrical breakdown and streamer discharges, so &b it is written in a suitably
academic tone. _Underline _and number those parts of the text that require
alteration/elimination and write out the revised parts in the space provided below the
passage.

Abstract Physical principles of electrical breakdown ar&edl about in this article. The
phenomena of streamer formation and spontaneoushirg are studied in terms of a
fluid description based on kinetic theory. Partacudttention is paid to a minimal model
which is suitable for non-attaching gases. The eeagts evidence that anode directed
fronts can branch because of a Laplacian instgbHinally an electric shielding factor is
introduced which allows us to extend previous tssial curved geometries.

1. Introduction

Benjamin Franklin suspected that lightning was Battécal current in nature, and he
wanted to see if he was totally right. One waydst this idea was to see if lightning
would pass through metal. He decided to use a rkeyahnd looked around for a way to
get the key up near the lightning. He used a chitdy, a kite, to prove that lightning is
really a stream of electrified air, known todaypéssma. His famous stormy kite flight in
June of 1752 led him to come up with many the tetlms you and | still use today when
we talk about electricity: battery, conductor, censer, charge, discharge, uncharged,
negative, minus, plus, electric shock and eleenci

A cubic centimetre of air contains more or less 2.70"° molecules of oxygen ()
nitrogen (N), water vapour (D) and some other gases. The charged particlestarie
together by powerful electric forces to form eleahy neutral atoms and molecules, and
as a result air is an excellent insulator. If wplg@n electric field to a volume filled with
neutral particles, electric current will not flowrbugh the stuff, because there are no
charged particles present. However, if a strongtedefield is applied to matter of low
conductivity and some electrons or ions are credhexh the few charges that are moving
around can generate an avalanche of more chargesnpgct ionization. A low
temperature plasma is created, resulting in antrededischarge. The change in the
properties of a dielectric that causes it to becameductive is known as electrical
breakdown. Breakdown is essentially a thresholadgss. No changes in the state of the
medium are noticeable for some time while the aleéield from one side to the other of
a discharge gap is gradually increased. Sudderlya a&ertain value of the field,
instruments detect a current and even a flash eabberved.

END OF EDITING/PROOF READING TASK



In the following part of the text selectthe correct answer by underlining, if a choice is
provided. If no choice is given,_supplyan appropriate single-word expression

Discharges are non-equilibrium processes that oatumitially non-ionized matter
(1) (opened; exhibited; subjected; exmol to a strong electric field.
Understanding the basic mechanisms of an electsithdrge is a challenging problem
involving ideas from non-equilibrium  thermodynamics atomic  physics,
electromagnetism and pattern formation. Dischanges2) (put on; take
up; configure; assume)many different modes of appearance depending ersplatial
and temporal characteristics of the electric fialdd on the ionization and charge
transport properties of the medium. Phenomenoltigjatischarges can be classified into
stationary ones, such as arc, glow or dark dis@sargnd transient ones, such as sparks
and leaders [1]. The distinctions among the varidissharge phenomena seem to vary
among authors.



1.1 Townsend mechanism

In 1889 F. PaschefB) (found; had found; has found; wasnfiing)
empirically that the breakdown characteristic ajag is a function of the product of the
gas pressure and the gap length. Paschen’s lagualy written as/=f(pd), whereV is
the voltage(4) (over; on; across; betweethle gapp is the pressure ardl

is the(5) (gap; gap’s; gaps’; gappingljstance.

Townsend managed to explain this observation. bidied the variation of the electrical
current between two parallel plate electrodesdilgth gas. The electrodes’ separation
and gas pressure were typically of one centimatre ane atmosphere. A high voltage
was applied between the electrodes and some ireliadtrons were produced by
illumination of the cathode with a U\®) (producer; exuder; source;
material). The current in the circuit was measured for vagyroltages(7)

(In the beginning; At the start; First; Next) there was a proportional increase in the
current as the result of photoelectrons driftingdods the anode. Then, there was a range
of applied voltages in which the current was camistas the field was strong enough to
enable all the liberated electrons to reach thedendut too weak to cause any
multiplication of electrons by ionization of thesggdinally, for higher voltages, there was
exponential growth. Townsend related this incredgbe current to ionization of the gas
by electron collisions.

Defining N as the number of electrons at distané®m the cathode, after one mean free
path for ionization 4;, an electron produces on average one electronpain.
(8) (However; So; In contrast; Albeitthe increase in the number of
electrons that can be expected in any slab of fsaknessdz is

dN = Nodz, 1)

where the inverse of the ionization mean free path 1/; is called the ionization
coefficient. Integrating equation (1), yielés = Noexp(@z), whereNy is the number of

electrons at the cathod¢9) (Resultingly; It results that, Dueot this
result; As a result), the electron and positive ion populations growasgntially with
distance. Thig10) (process; phenomena; system; priplel) is called an

electron avalanche.

[*] Had this test not contained a reference tdbl, appropriate references accompanying the
excerpted article would have appeared here.



