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Abstract

This study aimed at answering the following four questions:

Q1- What are the alternative options for translating passive verbs from
English into Arabic and which is/are more frequent?

Q2- What are the conditioning factors behind opting for one of the
translation alternatives, rather than the others?

Q3- What differences are there in the frequency of passive verbs in Translated
Arabic texts as compared to Original Arabic texts?

Q4- What is characteristic about the frequency of the passive verbs in
Translated Arabic texts, viz. their linguistic specificity, in this respect?

To achieve these goals, the researcher selected his sample from a study corpus
which consisted of two types of sub-corpora: parallel and comparable. The parallel
sub-corpus consisted of three Original Scientific texts in English together with three
Arabic translations of these texts. While the comparable sub-corpus comprised the
three Translated Arabic texts together with three Original Arabic texts. Both the
Translated and Original Arabic texts were scientific texts, written in Modern Standard
Arabic. The present study investigated scientific texts because such texts make more
use of passive constructions than others. Moreover, all the nine texts in the study
corpus roughly belong to the same period of time and text type. The researcher used
the descriptive-contrastive-interpretive approach. The frequency of the passive verbs
were recorded, compared, and investigated in each one of these texts.

The results showed that English scientific texts used more passive
constructions in their sentences as compared to their translated Arabic texts. The
present study also revealed that there were many options available to the English-
Arabic translator for translating passive verbs in English. These alternatives were
found to be:

1. Translating the English passive verb by an Arabic passive verb.

2. Translating the English passive verb by an Arabic active verb.

3. Translating English passive verbs by Arabic nominalized constructions

with the infinitive.
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4. Translating English passive verbs by Arabic nominalized constructions
with the passive participle.
It was also found that the above four translation alternatives were not used in free
variation. Rather, opting for one alternative, rather than the other, was subject to some
conditioning factors.

As for the comparable sub-corpus, it was found that Original Arabic texts
exhibited more use of the passive verb than their comparable Translated Arabic texts.
This was found to be rather unexpected and specific suggestions for further research
were made.

Based on the above findings, it was recommended that other researchers

enlarge the study corpus, and also use different types of texts.
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Chapter One

Introduction

1.1 Background of the Study

Translation is very essential for cross — cultural communication; it helps
people to understand each other through the transmission of ideas and beliefs. But,
there have always been numerous challenges facing translators when translating from
one language into another. Translation is primarily the comprehension of the meaning
of a text and the subsequent production of an equivalent text. The text that is
translated is called the source text and the language that it is translated into is called

the rarget language, and the product is called the rarget text.

When translating from one language into another, some translators tend to use
the same syntactic structures that were used in the language translated from the source
language. Those translators are not aware of the fact that each language has its own
grammatical structures. One relevant case in this respect is the frequency and use of
the passive verbs in both English and Arabic texts. English tends to make a lot of use
of passive verb forms, especially in its scientific texts, where the agent is usually of
lesser importance than the facts themselves. Arabic, on the other hand, tends to avoid
making much use of passive verb forms. Its rich morphology and flexible word order

provide it with alternative means of realizing the concept of passivity in its texts.

English sentences which contain passive verbs have in many cases been

translated by competent English-Arabic translators into Arabic sentences without



formally passivized verbs; nevertheless, the notion of passivity has still been retained,

some such examples from the corpus of the present study are:

1. Our discussions will be based on...
ol L8 A5 i g

2. That model was developed.
Tl 13a ekt a3 N

3. The nucleus is actually made up of...

e 0 i B a3

1.2 Statement of the Problem

English and Arabic are known to represent two genetically distant languages.
For one thing, they use widely divergent frequencies of passive verbs in their texts.
While English texts, especially scientific ones, use passive verbs frequently, Arabic
texts tend to avoid making too much use of passive verb forms. This discrepancy in
the frequency between the use of passive verbs in English and Arabic texts gives rise
to problems when translating from English into Arabic and vice versa. For example, if
the translator insists on translating every passive verb in the English text by a passive
verb in Arabic, the result will be an unnatural text in Arabic with regard to both the

frequency and use of the passive.

Another alternative is translating passive verbs in English by active verbs in
Arabic, but that may affect the amount of information that is given in the clause. It is
thus worth investigating how professional English- Arabic translators cope when
confronted with the task of translating into Arabic a text which exhibits many passive

verb forms in English. It is also worthwhile to describe how educated Arabs use the



passive in their own authentic Arabic texts when they write. Comparing the results of
how the passive is used in translated and non-translated Arabic texts can yield
interesting and worthwhile results concerning the language specificity of the former in

Arabic.

1.3 Questions of the Study

The present study attempts to answer the following questions:

1. What are the alternative options for translating passive verbs from English
into Arabic and which is/are more frequent?

2. What are the conditioning factors behind opting for one of the translation
alternatives, rather than the others?

3. What differences are there in the frequency of passive verbs in Translated
Arabic texts as compared to Original Arabic texts?

4. What is characteristic about the frequency of the passive verbs in translated

Arabic texts, viz. their linguistic specificity, in this respect?

1.4 Significance of the Study

The importance of this study lies in the fact that it deals with a serious problem
in translation: the problem of translating the passive verbs. It investigates how
English, which makes much more use of the passive especially in its scientific texts, is
rendered in Arabic and how professional translators deal with passive verbs when
they are converted into the Arabic texts. Besides, studies are scarce both on the use
and frequency of the various linguistic means which can realize the grammatical

category of passivity in authentic, original Arabic texts, as well as on how translated



texts can use the various morphological and syntactic resources available in Arabic to
render the meaning/ function of the passive verb in English sentences. The findings of
this study are therefore expected to help translators, especially trainee translators, to
deal with such problems and make them aware of the various translation options open
to them. Moreover, the present study will help linguists and translation trainers
understand how both original and translated Arabic texts can realize the notion of

passivity in their morphology and syntax.

1.5 Definition of Terms

In this study, the following definitions will be adopted: -

e Passivity: - a grammatical category in which the subject is the recipient or
“goal” of the action denoted by the verb, and not the agent or the initiator of
the action. It emphasizes the fact that it is not the actor who is more important,

but the process being described is of ultimate importance.

e Passive verbs: - verbs, whether in English or Arabic, which indicate passivity

via morphological and syntactic changes.

e Parallel corpus: - a collection of texts which consists of a text in one language
together with its translation(s) in another language, viz. a source text and its

translation(s).

e Comparable corpus: - two texts within the same language, one is a translated
text while the other is an original non-translated text, viz. comparable texts are
not translations of each other. However, such texts are comparable also in the

sense that they belong to the same text type and genre.



1.6 Limitations of the Study

The present study has certain limitations that need to be pointed out. Its
findings are limited to the corpora on which they are based. The results of the current
study cannot therefore be generalized either to all English-Arabic parallel texts, or to
Arabic comparable texts, as far as the use and frequency of the passive is concerned.
Another limitation is that the study focuses only on realizing passivity by passive
verbs in English and gives less attention to other linguistic means of doing so, as in
the notional passive, for example. However, these limitations can also be seen as
further avenues for future research of the same and/or related linguistic and translation

phenomena.



Chapter Two

Review of Related Literature

2.0 Introduction

Below is a review of some available theoretical and empirical studies that deal
with the notion of passivization, and particularly with the frequency and use of

passive verbs in both English and Arabic.

2.1 Review of Theoretical Studies

2.1.1 Passivization in English/Arabic

Many scholars have defined the notion and use of passivization differently.
Thatcher (1942) said that the passive in Arabic is often used impersonally, viz. it must
not be used when the doer of the action is overtly expressed; thus, for example, the
Arabic sentence "An apple was eaten by Mohammed" must be rendered by "akala

n

muhamadun tufahatan" or " Mohammed ate an apple". Similarly, Haywood and

Nahmad (1965) mentioned that the passive in Arabic is used when the agent (doer of

the act) is not specified.

Lyons (1968) accounted for the relationship between the active and passive

sentences as follows:

“(I) The object of the active sentence becomes the subject of the corresponding passive
sentence.

(I) The subject of the active sentence is not necessarily expressed (overtly represented) in the

passive version of the same sentence, but if expressed, it takes the form of an adjunct

marked as agentive by means of case inflection or by the use of a particular preposition.”

(P. 376).



Close (1975) talked about the difference between an-ed participles, used as
adjective which may sometimes be followed by preposition referring to a state and an-
ed as part of passive construction referring to an event. So, this example, Ali and
Nada were married last year, may refer either (a) they were not single last year, or (b)
their wedding took place last year. Therefore, the passive can be recognized when

attention is directed to the event and not to the agent responsible for it.

According to Saad (1982) passivization was described by the early Arab
grammarians as the deletion of the subject of the verb in an active construction; then
the verb takes the passive form and the object of the active sentence becomes the
subject in the passive sentence. Thomson and Martinet (1986) stated that the subject
of the active verb becomes the 'agent' of the passive verb, reminding that, the agent is
very often not mentioned. When the agent is mentioned, it is placed at the end of the
clause preceded by a ‘by-phrase’. Veit (1986) discussed the notion of passivization as

follows:

“a. The subject noun phrase in the deep structure is replaced by the noun phrase that follows the
verb.
b. The passive auxiliary (Be + -en) is added as the final constituent of the auxiliary.
c. The position vacated by the noun phrase that followed the verb in the deep structure is left
empty (D).
d. A prepositional phrase, consisting of the preposition by and the subject noun phrase from the

deep structure, is added at the end of the verb phrase." (P.181).

Baker (1992) defined the notion of passivization as a grammatical category
that shows the relationship between a verb and its subject. Consequently, the subject
is the affected entity, and the agent may or may not be specified, placing more
emphasis on the receiver of an action to have the impression of objectivity. She also

declares that the passive is used in most languages when the agent is downplayed.



Bakir (1994) reported that passivization in English language is a syntactic
category, which defines the relationship between the verb (the process) and the
participants in that process including both the agent (that initiates the process) and the
patient (the goal). The subject of the passive sentences is the affected participant, and
the agent may or may not be specified. However, the process of passivization is to
bring the affected participant into the beginning of the clause. While in the Arabic
language, passivization is identified by changing the vowelling of the active, for
example: Kataba ‘wrote’ becomes kutiba ‘was written’. Furthermore, the agent in the

Arabic language is not usually mentioned by a ‘by-phrase’.

Khalil (1999) discussed the functions of passivization both in English and

Arabic. In English, he lists the following points:

1. The relationship between the passive and the active is that the passive foregrounds
the object/ patient and downplays the subject/ agent of the active sentence. For
example: A thousand people were killed by the tornado. Therefore, who is
performing the action is not the important thing but the process being described is

of ultimate importance.

2. The main function of the passive is to allow the construction of ‘agentless’ clauses,

where the subject is the affected entity.

3. In some cases, the agent of the active sentence may occur at the end of the passive
sentence when suspense, new information and successive clauses need to be

stated. For example: Maha made a mistake and was punished by her boss.

As for Arabic, Khalil mentions that early Arab grammarians focused their

attention mainly on the form and derivation of passive verbs in Arabic rather than on



their functions. However, some casual remarks can be found which are related to such
functions. In general, the passive is used when the doer of the act (agent) is not
mentioned as well as when the writer/speaker tries to hide the identity of the agent

because s/he does not want the agent to be embarrassed.

2.1.2 Translating the Passive

Lyons (1968) mentioned that English is different from other languages in the
quite freely use of the “agentive” adjunct (the use of the agent), because English is
periphrastic. In addition, he listed three cases for the occurrence of the passive in
English: - “(a) Passive with a ‘specific’ agent (Bill was killed by John); (b) Passive
with a ‘non-specific’ agent (Bill was killed by someone); and (c) Passive without
mention of the agent (Bill was killed)” (p.378). Consequently, some problems might
be encountered when translating the English passive structures. However, the main
function of the passive in most languages is to allow the construction of agentless

clauses.

Saad (1982) reported that the Arabic passive construction is used mostly
without the 'by-phrase' and the agent remains unknown. It is worth mentioning that
Arabic has no agentive particle equivalent to English 'by'. Thus, the use of the

expression /min qgibal/ in Arabic translations is convenient to express the English 'by'.

Leech and Svartvik (1994) talked about the aspects of translating the English
passive. The passive is associated with impersonal writing, especially in scientific
writing where there is no need to focus on the doer of the action, since the focus is on
the process in order to give the impression of objectivity. Many problems may occur

when translating the English passive structure into Arabic especially when the by-
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phrase is used. For example, in English, the bold idea was rejected (by everyone), is

written in Arabic as Rufida't al- fikratu, [sic].

In Baker (1992), and very much relevant to English-Arabic translations,

Beekman and Callow stated that:

“A passive is translated with a passive, an active with an active... even when this is unnatural in
the RL (receptor language) or results in wrong sense. When faced with a choice of categories in
the RL, say active and passive, the literal approach to translation leads the translator to choose the
form which corresponds to that used in the original, whereas the use of that category in the RL
may be quite different from its use in the original" (Beekman and Callow, 1974:27) In: Baker,

1992: (p.102).

Moreover, translating a passive structure into an active structure can pose
some problems and may affect the amount of information in a sentence. Khalil (1999)
explained that many problems might face the Arabic-English translators when
translating the English passive since the English language has two passive
constructions: agentive and agentless, whereas the Arabic passive has only the
agentless. Arab translators may thus have a problem with the translation of the
English passive, because the structure of the English passive is more complicated than
that of the Arabic passive form of the verb. As a result, translating the English
agentive passive into Arabic poses some problems, because the doer of the act (agent)

of the Arabic passive is not mentioned.
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2.2 Empirical Studies

Khalil (1993) conducted a study entitled “Arabic translations of English
passive sentences: problems and acceptability judgments”. In his study, he tried to
find out whether Arab translators transpose the English agentive passive into an
Arabic active or use an Arabic passive with an agentive phrase. A questionnaire
instrument was used and the population sample for that study consisted of two groups
of subjects: translators and judges. The translators were eight Arabic-speaking EFL
college teachers and twenty-four EFL college students: half of the twenty-four
students graduated from the English department at Bethlehem University and were
highly qualified. Moreover, the experts who evaluated the Arabic translated sentences
were nineteen instructors of Arabic language and literature; twelve were specialized in
linguistics and seven in literature. The translators were asked to render twenty-five
English agentive passive sentences into Arabic. Nineteen of these sentences had
passive verbs with agentive phrases. The results showed that Arab students used
literal translation of the English by-agentive phrase into an Arabic equivalent by-
agentive phrase. Furthermore, the results showed a need for placing more emphasis on
teaching translation procedures in translation courses, such as shifting. In addition,
students should practice tackling issues related to both languages, based on

contrastive linguistics.

In his study entitled "The Use of Passive Voice in The Language of Journalism in
Arabic and in English", Nofal (1993) conducted a contrastive analysis of the passive
voice in the language of journals in both English and Arabic. In this study he tried to
investigate the similarities and differences between the two languages regarding the

use of the passive sentence in the language of journalism. This study was data-based.
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The English corpus was taken from The Independent, The Herald, And The Guardian

newspapers, while the Arabic corpus was taken from Al-Ra'i, Ad-Dustour, and Sawt

Al-Shaab newspapers. The number of sentences in the English corpus was about

15308 with about 267605 words, whereas the number of sentences that was

investigated in the Arabic corpus was about 21835 with 295320 words. The

investigated text categories in the corpus were Reports and News Items. The findings

of the contrastive analysis showed that passive constructions in the language of

newspapers in English and Arabic were more similar than different. The similarities

between Arabic and English passive sentences in the language of newspapers were

found to be the following:

1.

The ratio of passive sentences to active sentences was 1:5 in both languages.

Passive sentences were optional in both languages, but there were some

situational contexts where passive sentences were obligatorily used.

Passive sentences in both languages were transformationally derived from

corresponding active sentences through passivization rules.

Both English and Arabic newspapers had agentive and agentless passive
sentences, janus agent sentences, notional passive sentences besides
compound passive sentences. However, there were passive sentences found in

English but not in Arabic and vice versa.

Passive sentences in both Arabic and English journals had similar functions,

but rather Arabic passives were more restricted in use than English passives.
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Khafaji (1996) conducted another study under the title “Arabic Translation
Alternatives for the Passive in English”, in which he investigated the various
linguistic alternatives available to the English-Arabic translator. The corpus was an
English text and its Arabic translation. An attempt to study the factors that may affect
choosing one of these alternatives was also made. Analyzing, describing, classifying
and comparing corpora were the instruments used in the sample. The sample was an
English scientific article entitled “A close look at Halley’s comet”, published in an
international journal called the Scientific American and its Arabic translation which
appeared in the Arabic version of the same journal Majjallat Al-Oloom. It was found
that more than 50% of the English passive verbs were rendered into verbs in Arabic;
twenty of these Arabic verbs were passive and twenty-one were active. Besides,
twenty-one out of seventy-six of the English finite passive verbs were translated into
Arabic by a nominal construction with an infinitive. The rest of the English finite
passive verbs were translated into the passive participle. The study has also concluded
that translators should take into consideration the syntactic structure of both English
and Arabic languages. In addition, some Arabic verb patterns could not take a
passivized form. In conclusion, Khafaji has found that Arabic language does not avoid
passivity, as is often wrongly stated, but expresses it by different linguistic means

because of the rich morphological system of the Arabic language.

Mohawsh (1997) in his dissertation called “problems of translating the passive
voice for Arab learners of English and French” talked about the constraints that may
face the translators when translating the passive from English into French and Arabic.
He tried to study these problems, finding new solutions for handling these difficulties.
A test instrument was used in the study, consisting of three samples. The first sample

was twenty-five English passive sentences given to 25 fourth-year students in the
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department of English language and literature where the students were asked to
translate these sentences from English into Arabic. The second sample was the same
twenty-five English passive sentences distributed to 25 fourth-year students in the
department of modern languages at Yarmouk University, where the students were
asked to translate these sentences from English into French. The third sample was
twenty-five French passive sentences given to 25 fourth-year students studying
French language at the same department at Al Yarmouk University and the University
of Jordan. A specialists' committee of Jordanian professors validated the three tests.
The study revealed certain problems when translating the passive voice from English
into French and Arabic. Moreover, it was found that Arab learners may encounter
some difficulties when they tend to translate the French and English passive into
Arabic because the syntactic structure of the English and French language is different
from that of Arabic. Finally, it was recommended that students should take courses

and should do more extensive reading to be familiar with the concept of passive voice.

McEnery and Xiao (2005) investigated the passive constructions in both
English and Chinese languages. They tried to explore the passive constructions in
English and in Chinese from a contrastive perspective on the basis of corpus data, and
to get to more systematic explanations about the passive constructions in these
languages. Exploring, analyzing, and comparing were the instruments that were used
in the sample of this study. The four corpora of this study comprised two written and
two spoken. The first corpus was about one million words of written British English
comprising (500 samples and 15 text categories). The second one was Chinese
consisting of about one million words of written Mandarin Chinese (500 samples, 15
text categories). In addition to the written corpus data, two spoken corpora were used

in this study to draw a comparison between the written and spoken English/ Chinese.



15

The findings of the study revealed some differences between the usage of the passive
in Chinese and in English. These differences were classified into five categories:
frequency, dynamicity, agents in long passives, semantic prosody, and genre
distinctions. Moreover, the changes between active and passive voice in translation
were also illustrated. The study showed that the usage of the passive in Chinese is
very different from that of English. Finally, the study showed that comparable

monolingual corpora can provide a useful tool for contrastive linguistics.

Massalha (2005) in his dissertation called "The Agentive passive construction
in English and its translation into Arabic", aimed to investigate the agentive passive
construction in English and its translation into Arabic, not only by listing the Arabic
alternatives for the English agentive passive construction, but also through providing
explanations and reasons for using such alternatives. This study examined and
checked two English texts and their equivalent Arabic translation versions. The first
text was Herman Melville's book Moby Dick (referred to as Book 1) and its Arabic
version Mubi Diik, and the second book was Pearl S. Buck's book The Good Earth
(referred to as Book 2), and its Arabic version Al-?ard Al- tayyiba. The total number
of the examples collected from Moby Dick (Book 1) was completely outnumbered
that gathered from The Good Earth (Book 2). While The Good Earth, containing 374
pages altogether, provided a total of 51 passive sentences with "by-phrase"”, 215
sentences of the same kind were collected from the first 378 pages of Moby Dick,
whose total number of pages was 536. The findings of the study revealed some
important results such as expressing what is achieved in English by by or with
passivization. It was also found that bi was the only Arabic agentive construction that
was used as equivalent to the English passive constructions by and with. Moreover, it

was found that passivization can be a very useful strategy for translating English



16

passive sentences with the 'with-phrase' into Arabic. Finally, the translation of English
by and with passive sentences into Arabic in the two books was basically textually-

based.
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Chapter Three
Methods, Procedures and Data Analysis

3.1 Introduction

The bulk of this chapter deals with the analysis of the study corpus which
consists of nine texts and is divided into two types of sub-corpora: parallel and
comparable. Descriptive tables on the parallel sub-corpus in this major subsection of
this chapter mainly consist of descriptive tables which report the frequency of the
translation alternatives of the translational Arabic texts as compared to their English
source texts. On the other hand, the descriptive tables on the comparable Arabic sub-
corpus, viz. the three Original Arabic texts and the three Translated Arabic texts,

report the frequency of finite passive verbs in the Original Arabic texts.

The subsection on data analysis which is briefly described below is however
preceded by two important subsections. The first is on the description of the study
corpus and the second on describing the research method and procedures used in the

present study.

3.2 Description of Study Corpus

The present study has used scientific texts in both English and Arabic for its
corpus because it is well-known that such texts make more use of passive
constructions than others. The study corpus consists of two types of sub-corpora:
parallel and comparable. The parallel corpus consists of three scientific Original

English texts (OE1, OE2, and OE3) together with three Translated Arabic texts (TA1,
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TA2, TA3) which are the three Arabic translations of the English texts. Besides, the
comparable corpus comprises three Original Arabic texts (OA1, OA2, OA3) which
belong to the same scientific text type of the Translated Arabic texts. The three ST
Original English scientific articles are entitled: - "Treating diabetes with transplanted
cells", "Building a brainier mouse", and "The coolest gas in the universe". All were
published in the Scientific American journal in Jul. 1995, Apr. 2000, and Dec. 2000,
respectively. Their Arabic translations were published in Majjallat Al-Oloom in Nov.

1995, May. 2001, and May. 2001, respectively.

As for the Original Arabic texts, they are also three scientific articles entitled:-
(OA1) .31l (8 Lk gl lans) slaal (g Gl sua s Aday 3l Glasall (e gl sl dag )l 1
bl a8l Cuaall 48 jall 3 5ill (8 45 glall 4x gl CBliaal 335 jall A8 jall Sl guaall 2
(OA2) (O sl plasinly sbianll (13 jall (8 4o jad 4 19)
(OA3) bl dallae (& piaill 93 K1 clee G aeadl 3
These texts were published in Dirasat in Oct. 1999, Jun. 2004, and Sep. 2004,

respectively.

Thus, it can be observed that all the texts used in the study corpus belong to
the scientific genre and all were published in recognized academic journals at about

roughly the same period of time.

3.3 Methods of Analysis

The study has used the descriptive-contrastive-interpretive approach which
consisted of recording, comparing, and investigating the frequency and use of the

passive verbs in each one of the nine texts in the corpus. Moreover, the study also
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compared the use and frequency of the passive in English and Arabic, as well as
within Arabic itself. More importantly, a serious attempt was made to interpret the
results. The practical procedures followed to implement the above methodology are

outlined in more detail below.

In the beginning, and after specifying the topic of the study, the researcher
looked for various relevant references and did a side comprehensive reading to have a
holistic view of the research subject. The study corpus which consisted of two types
of sub-corpora, parallel and comparable, was selected. The three Original English
(OE) texts were examined and all finite passive verbs in them were detected and
underlined. The English source texts were then placed side by side their Translated
Arabic (TA) texts and the translation counterparts of the English finite passive verbs
were specified and underlined in the three translated Arabic texts. The three Original
Arabic (OA) texts were also closely examined and all finite passive verbs found in

them were underlined.

That was the descriptive phase of the research methodology. Then began the
contrastive phase in which all the translation alternatives in Arabic of the English
finite passive verbs were noted down, classified and counted. These turned out to be
four translation alternatives, as will be discussed in the next section on data analysis in

this chapter.

Contrastive tables were then worked out for the English-Arabic frequency of
passive verbs, as well as for the frequency of finite passive verbs within Arabic itself

in the comparable corpus.
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As for the interpretive phase of the study methodology, it focused on trying to
discover the conditioning factors which determined opting for one translation
alternative, from among the four mentioned above, rather than the other. An attempt
was also made to arrive at conclusions concerning determining the specificity of the

language of translational Arabic texts, with relation to the use of the passive.

To conclude this section, it may be imperative to state that the selection and
sequence of the above research methodology and its procedural steps were all based

on and guided by the objectives and research questions of the present study.

3.4 Data Analysis

The data analysis below is divided into two main subsections: (a) analysis of
the six texts in the parallel sub-corpus, viz. the three Original English texts and the
three Translated Arabic texts, and (b) analysis of the three Original Arabic texts
which, together with the three Translated Arabic texts, make the comparable corpus.
The data analysis of the parallel corpus is reported in a detailed contrastive table for
each Original English text and its Translational Arabic counterpart text, as well as for
each of the four translation alternatives, referred to above. In other words, there are
four detailed tables for each OE-TA pair: the first on translating the OE passive verbs
by TA passive verbs, the second on translating the OE passive by TA active verbs, the
third on translating the OE passive by TA nominal structures with an infinitive, and
the fourth on translating the OE passive by TA nominal structures with passive
participles. Thus there are a total of twelve contrastive tables on the analysis of the
parallel sub-corpus, in addition to some summary tables which are used in conjunction

with the above-described contrastive tables.
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As for the data analysis of the three Original Arabic texts in the comparable sub-

corpus, it is reported in three detailed tables. Each of the three tables in Section (3.4.2)

below reports all the instances of finite passive verbs in one of the three Original

Arabic texts.

3.4.1 The Parallel Corpus

3.4.1.1 English Passive Verbs Translated by Arabic Passive Verbs

Table 1(A) Contrastive analysis of OE Text 1 and its TA counterpart

b iy o5 (Y g€ (5 e Cilen ) AL 83l Lates g ol uladll ol
bl Cay gl

ST-TT Pat.
...Because functional islets would restore proper insulin production and, in
theory, would have to be implanted only once. 1
Ot i) ) e 5 jaill sale ) LgiSay Sl Cuila SOV e g s Al ciladlad) aal s,
o 5aa) 55 5al ¢ ) i Leld Ly hai g
The results were encouraging. In subjects who were given 400,000 islets, v
Liads 5 el 3 5 3 400000 she) Gl palai) vie <l ) oyl 388 deadie il s
We suspect that in many cases too few islets were implanted for the
individual’s needs. v
el e S laiall Jany ol A (e SY b adly sliie W) ) Juai s
Two basic strategies have been pursued in animals for some time. One such
tactic is based on a suggestion made back in 1957 by George D.Snell... VIII
pd i) gl e 3l el el (8 (e jal) 138 Saial lialad (Ui i) coadic) 3 sl
L1957 alal) & cpla A 5 b 0 sula yiide (30 i Latlaa]
These fragile droplets were then coated with plastic and placed in the
abdominal cavity. 1
A S g ol (DY gl (K5 e cilaa ) A0 saley Waasy i) ) paladl) 038 Culat
il gl
Moreover, about two million type II diabetics are treated with insulin, I
¢ O susVL o sallay  SEN daaill (e g Sl il Clias sl o llin (Jld 12a ) 43|
These fragile droplets were then coated with plastic and placed in the
abdominal cavity. I

" Arabic verbs have many morphological patterns, the most frequent are: Pattern I fa9al, Pattern II
fa99al, Pattern 11 faa9al, Pattern IV af9ala, Pattern V tafa99al, Pattern VI tafaa9al, Pattern VII

%infa9al, Pattern VIII? ifta9al, Pattern IX?if9all, Pattern X ?istaf9al.
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Arabic verb | | m | Iv v VI | Vil | VI | IX X
Pattern
Frequency 2 1 1 2 - - - 1 - -
Table 2(A) Contrastive analysis of OE Text 2 and its TA counterpart
ST-TT Pat.
... to explain how memory is represented and stored in the brain ... 1
e Ll 3Ry S Loy e ) A L iy
In what is now known as Hebb's learning rule , 1
bl 5o iy VT G ym Lo |
The reduction is also long — lasting and is known as long — term depression ... 1
, 2 Jysh dlea¥) eayy ) Gl 0l sk ladil) 138 ()5S0
...that rats whose brains have been infused with drugs that block the NMDA ... I
o il Vel G s A 135
Without memory, one cannot measure learning; without learning, no memory
exists to be assessed. I
o5 S aa S Y aladll 93 (s
But that test, which is called an object- recognition task, assesses only one type
of memory. I
caad g Uaad W) iy Y e LaY) Ca et jlial eay Al laay) elld oS
The newly incorporated firm is called Eureka pharmaceuticals. 1
eSJ,Z\JJH‘ Q\M\S.\J}J:\S)ﬂ\ Y ey
We believe the tools that Joe and his colleagues have developed can be
translated pretty quickly into a basis for ... I
ST Gl ) A o a2 8 O (s 0335 s naal (1l 5aY) o e,
When the brain is starved of blood, 1
o e Eladl o yay Loviad

Table 2(B) Summary of Table 2(A)

Arabic verb
Pattern

I II III IV A\ VI vl VIII IX X

Frequency 7 2 - - - - - - -
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Table 3(A) Contrastive analysis of OE Text 3 and its TA counterpart

# ST-TT Pat.

1 ..., and their behavior is rigidly prescribed by deterministic laws. 1
Apan (il g8 LeaSat A a8 ) gamy i 53 LS sl g Baana iy ga 5 IS ja g qal se a8

) When liquid helium is cooled to within 2.2 Kelvin's of absolute ... I
v ol (358 (A 202 sad ) ) o glel) 3 8 s

3 Such beams are known as atom lasers, I
¢ Q\JM\ c_\\J_):\L\e‘)AJ\ XYY dkuﬁj

4 Atomic beams are already used in a Varity of scientific and ... X
o Aalal) landaill e aaadl 84 53 & Al aadid

5 ..., and that pulse is amplified when ... I
MM\Q\)J@ﬁM\bM&é

6 The hottest fraction of atoms is continuously removed, 1
A e A s S ¢ Sall J) 35l Apdaine Banas jatad (s i

- Their magnetic fields are produced by running current through ... I
e S L ey Apendaiaall Ll gis AV

8 Glowing sodium atoms are held in a magneto-optical trap and ... VIII

A gun Agunlaiie Banas 4 Aaa slall o s geall <)) jaiad

9 Daniel Kleppner of M.I.T. would be introduced at conferences ... I
oA ol paipall (a0 S

10 A Bose-Enstein condensate in hydrogen had been observed at last ... I
e Ol (B ) e AUS Caa) b

11 The green ball is one atom, the other is obscured under the "twin towers" 1

"U:\Ai}ﬂ\u;\;‘).\j\"&L\:ﬂd}?\'&)ﬂ‘uﬂuﬂ;@uﬁjﬂ\dh}c.\).-a;l"é‘)ﬁ\dw"

Table 3(B) Summary of Table 3(A)

Arabic verb

I I 11 IV A\ VI Vil VIII IX X
Pattern

Frequency 4 5 - - - - - 1 - 1
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Summary Table (4) Combination of Tables 1(B), 2(B), 3(B)

Arabicverb |y | g | v | v | v | vo | vin | X | X
Pattern
Frequency 13 8 1 2 - - - 2 ) !

3.4.1.2 English Passive Verbs Translated by Arabic Active Verbs

Table (5) Contrastive analysis of OE Text 1 and its TA counterpart

# ST-TT

The cause of these long-term complications has now been shown to be excess
1 | glucose in the blood.
el 8 5SS AaS L i e an JaY) Basey DAY o3 o) (Y el adl

If such conditions are met, there is no need to return islets to the pancreas--

2 oSl JA15 s all 63 a5y 5 3l (g (s (ol a2l a2e a1
..., that rejection of an organ is triggered not by the primary constituents of an
3 | organ but by white blood cells,

elanll (b SI) UDIAY Uy saaell Al s oSall duza ya3 Y s yiial) eliae Y1 (i )
. gandl J212 83 ga gall

The second signal is probably issued when foreign cells release certain small
4 | proteins,
Bl Gl s il (e de gane Ay yadl LAY 313 Lavie auar Le Lllad 406 5 ,L5Y1 Ll

Our experiments were inspired by research reported in 1990 by Ali Naji ...

199()5.&1\‘555\);\@;;& 208 e Ll Vel a8l
6 | v untreated islets delivered to the same site were accepted by the recipients.
Aadd ) 8 GaY slanall Aadlaall jae o el Jaiy Jilial) Jas
Plastic-coated droplets that are more biocompatible have been made and
7 ...diabetes temporarily in a patient.
aa) G S dga o gl Ll e dadle ST o Al 5 o Siadly elan Al <l bl )
c&ydﬁg)iMﬁ-ﬁJGﬂ\
3 If the islets are hidden from the immune system by encapsulation,

(el dblu s Al Slea e @l dall o3 Luas 13
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Table (6) Contrastive analysis of OE Text 2 and its TA counterpart

# ST-TT
1 I received mail by the bagful and was forwarded dozens of jokes.
_,_Q\)SAS\LH&)AS‘;"J\ S e O e S5y,
The human brain has approximately 100 billion nerve cells , or neurons , that
, | are linked in networks to give rise ...
Sk b ey Ly Ll i | S gl (o (5l 100 <o lie (5 el §Lall lliag
e (S
3 ... to explain how memory is represented and stored in the brain .
e Lol (03583 98 SIAN Lgy Jia ) A8l Ly yusdy
...., he proposed that a memory is produced when tow ...
4 | IS el sie 0l sseae Ty Laism 55 5 S0 (ol leill ot Bac iy Y1 G ymy Lah | sm il
. O S
5 Although LTP and LTD had been shown to depend on NMDA receptors,
gl o) e e O Saie] e 1 Le ga g
And the memory deficits of the knockout mice might have been caused by
6 another,
B e Al 308 e a8 L Al ) Jal) o215 S e oS e
Iinjected this gene into fertilized mouse eggs, where it was incorporated into
7 | the chromosomes....
LU0 il g clgall Jals Canenl Cua )yl aaY mile (g Jaks Al oda Cuiia A
...and (was) produced genetically modified mice carrying the extra copy of
8 |the.....
b 3 s Ul 8 Gl
Intelligence is traditionally defined in dictionaries and by many experimental
9 | biologists as problem-solving ability.
o 2l oS G jal) G gl sl (e el 5 el gill b jad
We placed into the pool a nearly invisible, clear Plexiglas platform that was
almost but not quite as fall as water deep, so that it was just hidden beneath the
10 surface.

S -Ae il Jabag s L85 sl e 5 B oS ) s ) (0 Lisam s () Ja13 Ui
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Table (7) Contrastive analysis of OE Text 3 and its TA counterpart

# ST-TT
The locations and motions of particles are fundamentally equivocal and ruled
1 by probabilities.
YR Y) LgaSat g 3ail ALE e 5 dussile Gl Cum (o 8 Cllapa) IS ja 5 ol sad
Even the idea of objects having distinct identities is radically modified for
2 quantum particles.
oAl 00 i3 julaie iy b sl S (s SAl o) s
Long-lived condensates with tunable interactions were developed earlier this
3 year by Cornell and ...
... 2000 ple (e G S5 A Glarg s i) S Ae gana ) gha il
Atoms whose spins had been flipped dropped out of the trap — crescent —
4 shaped
ol Ceadil 5 Ll calis) Al Gl Hall 3asaall (e D jad
Matter-wave amplification does not mean that matter is created out of energy
5 by the amplifier.
oo Al g U e L saldl () 30l Al g0 adoal Jay Y
6 Rather a small atom laser pulse is created in a BEC,
I3 ol e o pha days L il
The time-averaged orbiting potential magnetic trap has been adopted by
several group ...
i sgnall 3 ey 5 Uy S e sana it A1 oy i) Janall ) sall ¢ Sl 52
Cle sana s2e Lgiisi 23,1995 ale 34y le AU J ) Clany Ay i) 48K ol 3ll & jidal
‘..\_L\A.\:. g
The three groups that first demonstrated BECs in 1995 and 1996 were led by
8
. SOl e ganall andny (e pgiilla g IS Ak M
In the first directed atom laser, atoms were propelled sideways out of the trap
9
oo Bapaall (o a8 Gula G A a8x5 45 ) 5l 6 ) cails
"Trilobite Molecule" of two rubidium atoms, 1,000 times larger than a typical
10 diatomic molecule, could be formed within a condensate by appropriate laser

Aoanalie 4y 50 3L AES Jas o5 3aldl 138 JSa o (Says
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3.4.1.3 English Passive Verbs Translated by Nominalized Constructions

3.4.1.3.1 English Passive Verbs Translated by Nominalized
Constructions with the Infinitive (,xaall)

Table 8(A) Contrastive analysis of OE Text 1 and its TA counterpart

# ST-TT

1 ..,though, a serious difficulty had to be resolved.
Aol Ollasdl) saa] da lide S

The islets could be delivered simply by making a small incision near the navel
2 and feeding the islets..
bl b ysa B Q\b\}cw\o&‘;\d}m}l\dwuﬁ‘JM\ﬂ 138 lowd sy

When we later increased the number to 800,000 some patients were freed from

injections,
S oo el (e oaim all s 58a3 800000 (o)) Blhasall <l g jad) dpeS Lind ) Ladic
Ol )

We also learned that islets preserved by freezing would function well and
hence could be banked for future use.

4 OSaall (e Jla Ml | b LS Duida 51 Lt 508l anenilly Ada géaall <l o sall o) L s WS
N ‘\ ..o, e\q.;:‘“m L@_.\._.] v

Delivery into the portal vein can be performed with the help of local anesthesia

for a few thousands dollars;
o YT dmamy ) laY Ay ania sall jpaadl) £l ol 2y 0 W <l 5al) Juadd (S,
&l J\J }ﬂ\

6 .. rejection was prevented completely.
S8 Sy (=i lee it Ladaia) 4y iaa

Leukocytes in islets were then developed in our laboratory and others.
ol e g Uit g Alimid) LAY e slaill e oS sae g Al 351k olai WY 3
A

Unfortunately, a central aspect of the procedures effective in rodents cannot be

copied in humans.
) s Galaill el e (gomy) ) 8 Alladll (350 yLal) 038 (pe Lpnaad Liila (3 Jan) 6 5l

Investigators essentially handpick the islets they deliver to rodents, making
sure that lymph nodes and other troublesome contaminants are excluded.

9 M‘WJ\}A\@L@_‘»U&Y\W*ubu\)_\)ﬂ\oa_a@u)hmupwuts_m
A slealll 28NS ) g (6l (e L sla (e ST Ainy
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Such a step is feasible when 1,500 islets are being transplanted ...

10 e )3 puaaills 5 5a 1500 Jsa Cuadl ) s Levic AiSae 23S 35kl () 5Si g
..., after cultured rat islets were placed in the portal vein of the liver in mice
11 | and supported by ...
e ol 2y gl 8 Al LA elae ) () oS gl Al gl g
..., encourages optimism that human patients can be " preimmunized " with
12 relatively few, )
e g Sl (e il adationd Wil Jgldll (e g g Eu )
, carefully selected islets and then given the balance of the cells after tolerance
13 has been induced.
e@_pl dAA:\n c:"_\\h‘\ Jagz\L\.S z\.u‘)ﬂ‘ ¢ch\..\ Gay ?Js'd [
The main reason has to do with a growing consensus that type I diabetes_is
caused by autoimmune process, that differs from rejection,
14 £13 & gan o dnnial) 5000 Ao Liall il ()L 2l yiall @l W) S 38 13 s SN Canaall Ll
oY) Ll (e g Sl
15 The biocompatibility of the device has since been improved.
e Ssall L8 55 il 46y sl oda sl il
The islets were protected from both immune rejection and autoimmune
16 destruction. ;
el Al g e bl i )l e lia Sl pall cals
..., the collected research in animals and patients strongly suggests that
encapsulation of islets in a biocompatible membrane should be well tolerated.
17 Gl o Vs ss Ll e il gal) e asal) s el i Gl il s,
Lelant (S G pon (38 s oLy Ailaial
18 If enough islets are supplied,
S A el Uikl 130
19 Most of them relate to the demand that huge number of islets be implanted.
C i3l o LASI ol i) Y Aalally s ST Jusi s ¢
20 If a way could be found to pack islets even ...
sl )y sl sl Uielaid 131
21 Before any device can be used on a wide scale,
¢l 5 Gl e sl gl Jlasind 8 431 V)
2 and only approximately 1,000 pancreases are recovered.
i S Y s e J panll (S eV s
They are drawn to this solution partly by the prospect that precursor cells
23 | able...

o Sy DA 8 5y Jal 13 p L) 3al
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They are drawn to this solution partly by the prospect that precursor cells able

24 | to give rise to islets could be isolated and induced to produce islets in quantity.
e G sl e 50l Aadud) LAY e el Ju) 8 oS
They are drawn to this solution partly by the prospect that precursor cells able
25 to give rise to islets could be isolated and induced to produce islets in quantity.
L@qwb\Jc_\LmS.n_\\).\)asﬂdjﬂ\&@@)&ju\}ﬁ‘;\@)ﬂ\u&:oJJ\.ﬂ\ ..
2% The cells could be obtained from beta cell tumors,
L WA ) ) e L3N o3 e J sanl) (S
, and to ensure that the transplanted beta cells would not spawn tumors in
27 | the body, are being explored
U GBA s 50l o sale Y G ke (e Canll YT (5
.. when hollow fibers containing dopamine-secreting cells are placed near the
28 diseased area of the brain.
WA e (g5 4 e Gl aa g die Alflaa 3304 ¢
Undoubtedly this roadblock, like those impeding the way to islet
29 transplantation, will eventually be overcome.

a1 iall oda (e el Al i bl

Table 8(B) Summary of Table 8(A)

English Passive — Arabic Infinitive #
A Infinitives preceded by an initial verbal elements 17
B Bare infinitives 12

Total 29
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Table 9(A) Contrastive analysis of OE Text 2 and its TA counterpart

ST-TT

.. and memory were laid in 1349 ,
o el Ay ) g Al Y agd Ll a3 8

.. In which one gene has been selectively inactivated,
. AEE 3 ) geay iliall (gaa) Juand &5 ) Y8 4

... because that is where most LTP and L'TD studies have been conducted and
because people

QL»\)J\@J&M;\ Eb@g\@w\o&uy

We can expect many molecules that play a role in learning and memory to be
identified in the coming years.
5 KI5 aleill 8 Lgh jad latiy g5 ,SIA 5 ol 3 ) )50 255 iy Ja Bae dsm g gl o LSy 3)
Adall G i) 8 Lgd et iy

The possible side effects of such drugs in humans, for example, would need to

be carefully evaluated,
s Loyt Callatid — JBall oo o - il (ool 58l oda Jial Alaiaall dilal) el il W

They have been genetically engineered to make more than the usual amount of
a key subunit....
.. Baliaall A0l (5 085 A0S 5 Cumy (L) LI ) 5 Lgtuaia (5 )y il

Could the same technique be used to enhance people’s aability to learn and
remember?

..... 8 )Ma Cpaeead A Lgld Al aladin) (Sar Ja

The safety and ethical issues surrounding human genetic engineering would
also need to be addressed,

CLEMAY! 5 Aadludl Llad dgal o (e 1Y

Table 9(B) Summary of Table 9(A)

English Passive — Arabic Infinitive #
A Infinitives preceded by an initial verbal elements 7
B Bare infinitives 1

Total 8
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Table 10(A) Contrastive analysis of OE Text 3 and its TA counterpart

# ST-TT
1 Gaseous Bose-Einstein condensates were first created in the laboratory in 1995,
RPN PR ETRRER RS PCIEEJEE PO
..., a full 70 years after the phenomenon was predicted by Albert Einstein based
5 0N
e ) Tl 3 aUally lidnl 5 e lale 70 22 ‘_53 ‘
Superfluid helium can be produced in large enough quantities for one to watch

. S S Las 4al] (S e paall A p sl
, sometimes that had never been achieved so directly in 60 years of work on

4 Superfluid helium.

e G0 ol 55l 5 ) seall 0dgy diind (B o] o 130
Essentially nothing can be done about liquid helium's density ...

5 e psled) AAES ) Al ¢ 8 dae S Y (ulad) Eus (e
But the density of gaseous BECs can be adjusted by tightening ...

6 o Aguniial) Ll 1ty Leliam (S A el (il - 5 S HAES )
... imagine how chemistry could be studied if we could weaken or strengthen

7 |the...

Lo Sl OIS ol e buassll Al 50 () 5S5 BS JiaS
The atom's interactions can be modified by so-called feshbach resonances,

8 ¢ ladd b slat cen Lo aladiuly N e (S
... finally produced an atom laser that could be pointed in a direction other than
down ...

9 ot ol (A A 5 (S D3 el dgmall (A Lad 33a 5 5 il il Ly 8 ks Sl

Jaul slasyl

10 When the population of atoms in the single quantum state is amplified by ...

A e i A e sane ppda o L (i) ) 5 ABUS Calas) Ayl 3
Concurrent scattering of the light from a pump laser beam ensures that
momentum and energy are probably conserved.

11 EJMMLH\)&LBL\J\é&k@\wﬁ%)ﬂhﬁ&mw;}mﬂh\ﬂ\zJ%Y\u‘\
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a. Vortex Lattices have been imaged in a stirred condensate of rubidium atoms

12

R [PV IOtk RVNRPPION P JUF DU PRRLIL

13 The permanent magnets cannot be turned off,
Loz Galay) oS Y Al Jalaal) cuilS Wl

14 So the condensate can only be imaged in Situ.
o S 05 Y ARSIy ot

Visible light and standard laser techniques can be used ...

15 e oAl i g 5 el ¢ gl aladiul (Sag By gl A & e a8

Table 10(B) Summary of Table 10(A)

English Passive — Arabic Infinitive #

A Infinitives preceded by an initial verbal elements 13
B Bare infinitives 2
Total 15

Summary Table (11) Combination of Tables 8(B), 9(B), 10(B)

English Passive — Arabic Infinitive #
A Infinitives preceded by an initial verbal elements (total) 37
B Bare infinitives (total) 15

Total 52
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3.4.1.3.2 Arabic Nominalized Constructions with the Passive Participle
(dsadall p)

Table 12(A) Contrastive analysis of OE Text 1 and its TA counterpart

# ST-TT

Once studies of immune suppressed patients demonstrated that transplanted
1 | islets could be induced to perform in recipients,

ks 5 Al culS Ao liall adiall aa jall slasall el jadl oy il < jedal Lalls

Two basic strategies have been pursued in animals for some time.

2 il gl e 3l yaall o jlaill L mpad) 13 il il Glia) yied caaaie) s il
3 We are now testing a membrane that is made of similar material ...

.. Aglia 3ala (e (e juna cLie u‘}]\).ﬁa.a}

... transplantation across species should not trigger the rejection that would
4 | normally be expected.

c3ale a8 giall (b )l ) o oV ARl g1 ) el i) )l

Table 12(B) Summary of Table 12(A)

English Passive — Arabic Passive Participle / Sub-pattern

A Passive participle Preceded by an initial verbal element 1

B Bare Passive Participle 3

Table 13(A) Contrastive analysis of OE Text 2 and its TA counterpart

# ST-TT

But many types of knockout mice die at or before birth because the genes they

1 | lack are required for normal development.
..... (el il & sllne Ln i ) ) (Y

...., in which the mice were required to use visual cues...
A el el Jlasiad () a1 (e o gllaal) (IS G
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Table 13(B) Summary of Table 13(A)

English Passive — Arabic Passive Participle / Sub-pattern

A Passive participle Preceded by an initial verbal element 1

B Bare Passive Participle 1

Table 14(A) Contrastive analysis of OE Text 3 and its TA counterpart

ST-TT

Most of the time the bizarre features of quantum mechanics are hidden behind a
facade of classical physics.
BSa DS ol 3l (n g 5 S i a oS ilSaall gl allaall ) o5

These results are now well understood by sophisticated theoretical modeling ...
ol Lol e sgia (YT bl 228 Canuial

The atoms of BEC are confined in a magnetic trap by their ...
wemsse ) pana (il _jﬁziétzs‘;éub;ﬂ\ OsSg

The first atom laser was powered by gravity ...

The photons' waves are unsynchronized.
U}SJU.\;G& ¢ Al Fa g s‘;:\\_))@ﬁ\ CLL\AA” s guaS stﬁdw\ ;)A\‘;éﬁujﬁ}ﬂ\ Gl ga (58S g
e DA & a8 LIS s gl

Table 14(B) Summary of Table 14(A)

English Passive — Arabic Passive Participle / Sub-pattern

A Passive participle Preceded by an initial verbal element 5

B Bare Passive Participle 0

Summary Table (15) Combination of Tables (12), (13), (14)

English Passive — Arabic Passive Participle / Sub-pattern

A Passive participle Preceded by an initial verbal element 6

B Bare Passive Participle 5
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3.4.2 Comparable Corpus

As was already pointed out in Section (3.4) above, the three scientific texts of

Original Arabic were each examined for all the finite passive verbs used there. This

data analysis is reported in the three tables below, each on the data analysis of one of

the OA three texts.

Table (16) Analysis of OA Text 1

(OA1) Gl A Ak ) lanll) plaal cpa madl Baa g Aay ) lasll (pa 1 530 Aay

#
1 Bl A A e e nlaal ) Ak alll Slanl) (e ) sl Al e laal capat
2 elendl GUals Allass) (o Conan SN L Gl S8 5 30085 80 8 (ol o3a
3 el e (e Coran S| ASSESA) Aas
4 Qo) M) (o Camen Al LS5 A0S 8
5 o) eSS e (e Cimen Al ALKESH AL A0 jdll
6 GBIl (b RS AL 430as 1l g (o oS 51 Al B (i sall Gy Il el 2y
7 , ManY) & Alabaiall Ak il Glanall Cuads ) el Hall e sl Cy sl
8 Al g dluadis gy e Ciadl L sad (w2 38 L lSH (e le 53 Al
9 - Jaasall Ay Jlall Alad ed e iadaal Al g5 seal o) Ga L At Y LI ¢ 55 Jinsiy
1 i i jal elaa) 8 laall s g Levie | aill Jua sall s (a8 (e el m%ﬁ}
el s L)
i Cam Haul elaa) 8 laall Cas g Levie | aill Jua gall e (18 e SllansY] 038 Caran 38
i S Ol s L
" i g il el 8 ) s g Levie | aaill Jua gall s )8 e lansYl 038 Ciran 38

e Oalbe ) 58 L)
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13

Caid g Cia it elaal) A olaall s g Lavie | aaill Jua gall s a8 (e sl 028 Cines

s
" iy Cia il elaad) A olaall s g Ladie | aill @ﬂ\wgﬁmém‘ylmamﬁ}
s B (LS and) Ry L) im0 sl 5l e s
15 (01 pall) | 1S andyy Giles g J ol 31 (8 B 5 o5 (e g DY sl (e jaie Aliabiy <3S ey
17 () | 158 ey ey Il 3 5 5 5 (s Y aSl (e iy Alusdisy &3S ey
18 a5 Lt el ey Crame s 5 aal) Cuand
19 ] At |yl Sy G 5 ] Cruand
20 Gk e bl A Aty ! el Jlesiols Cran 5 laall Cuasd
2l () eadl e il |53l Jlaxiuly & pom s Feaniiall Ay 520 o
22 ()l 3380 mssal) il Jan ) Lgia el 5 a8 (o r SN ) i Al 031,
e (Hussain (1988 5 Rasheed J4 e sSU 31 el dllant & Jams o G g sl 138 (5.

24 Sl dlas g ] Canaall aay
O A L el
25 | b daaasi Ol Akl ol e g il 138 i gy puinll Aagli ) 530 5 e 1959, o, 50 adl
) by ol a1 Sl 3l (a sl oS3 A o) 3] 315l

26

ey 230 (e g gl 13g] T Lacae day il € i o Of LS
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Table (17) Analysis of OA Text 2

(0A2) o) Aall) cuanll 458 o) 51 gil) A 45 glal) A gl) cidlant B3 g jall 43S ad) il gucanl)

Aaad) il 48 yha Al Hall a2 8 Caeadii)

Lol s e ol 3 Ranays | A Aacally an sl A glall Ul 5 Y

Lo ol 8153 8 dedle ciaaly L eld)) drans,, Al drsally a5l 4y slal) Cdlaal) 0 5 5 )
Lﬁl\.ﬂ\ el ddalu g9 Crand g

Blill s gl el (Jias Ga o gall U gumall () an g 388 AaLd) yy ED e ST WNA

e Qi Aray e a3 gay 4 e il Cidia
. a3l gay 4 )laa pilisl) 5

e

oo oo sl anll 4K jall ) gl A5 Sl aaalaall paail ac (3 yla Ciardial

Bl ey 08 il Aol Sl (5 (B (o, 1954) Ak L AT Caly padid Ly

10

cstl o saball ddia 5 8 5l =G s Lgde Jeas ) A0 (0 W) 5 as g

11

oJind s A dlall CBaal) Gl guae () 26 )

12

&) 5l LAY ) a5 AT 5 8 il Ainnd) il oW () 5 gend ASE N b o i S S g
ol Lle ¢y yal 31 Gl gl

13

slan 3 a4l G Hladl) oda Lsﬁ alif\.u\

14

T S 13 al) 038 (e dag )l A rlaall Jga Aliae 8 )

15

el Arua e L ) (3 s (S gand] Aliaal) cis Ly

16

.. Aqalll) zalall QH}@‘JAM )@AA\ML}L&JM\ QA)A@L@JA&M\M&}

17

2\_\1“_\.“ saldll quJG;\JL“ )PAS‘ Q;SL\.:MM\ Q;)uéL@JA\.SJM\ )g.@.h.\(ﬁ}

18

a8 ;)JM&\BJ\A&\ Q)A;}G;\J;“ W\MQ@M\mﬁF@&le@é}
e ) il O 5ilala Giae ddand 5 1) 58

19

sy s disae 38N LglSa 85,001 S 5 G5 5 Alee (pa elgiiY) aay

20

S i aihld Gial g lageany (e ol Wbla Gy i g eday Cus 8 30 (38 LS 83 ) &S 5
LA Gl al)

21

S 5 athlbid Gial g laguiany (e 7 ) Lila 85 edany Cuai o 820 (G308 LS A5 W) &S 5
LA s

22

Ldﬁ:&c\_u483_\\)§3.:\;“\ﬁ aj \&_\SJSGLL:\AM}LA@_.AMUAC‘);J\ Lbla 8 ¢L-Ukl\.\a.uej
ol (8 i o g0 guaall ) 51 g (e B3 ) Ao s Adabu gy Laxy
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23

Lyl el 8 Caiia g gaaall ) i st (e B3 j de g

24

Oallay sl (e B iy 5 )l ey Liadl clanll 8 Caia o g geal) ) sl 6 (e 83 de ja
&3 %l10

25

e Sl a ) o) (3 gl (s 8 A 8 gy g floall £ 55 laamy

26

e iy Sl gl Gl (3 Jslaall i 8 SN b pn gy pleall ¢ i laaey

27

v i Sl e ) Gl 3 Jlaal) i 3 A b g s gladll £ 3 lades

28

oD s DSl e Al Cpal (53 glaall (gl 8 4SO 8 g5 gleall ¢ 35 Laany

29

2 Gt laa) ad s Sl e A Gl ) Jglaall Gudt 84Sl 3 g plaall £ 35 ey
..... Moo o 515 San 8l Lpin e i b Lgiia i il ALl Fgn (s b i s

30

Joall 4 Gia 53l Jslaall (a8 LS e Uaill Canan

31

a4 s 3 Jglaal i b LS e Uail) Cinan s,

32

o Aala ) i pE e Jualide JRG SleUadll Cua o3

33

A s Byl <l e ye Caeddind S8 g 4k | () sy ) LAl 228 pand Al

34

.o lad ye Creadnil WS daallal) salally caedi g (Al Slisal) andl |

35

ol sk A g 3L ) Cilald ye Cheddtial LS

36

).\\.s:\\ gGJ‘}:ﬁL..\.».ag Cradi g gﬁ\ il uaass

37

38

39

sl (8 (s ) e 3 5 e yag Gl AT U1 018 e J88

40

eV ol sl gLl Gladl (G st Ll e 8l e e O AT O 13y (8
................... Glassy Lpzaye glaall ¢ 3a adad g sclial)

41

Aoy b Ao g pllad SU JS A5 deasasis S ahidinly | oy L e plaall g 3a ey
DI A da s e nln

42

Gt nean Blauall cileUadll Carpa

43

DAY 136 %%, o Aia & 4580

44

Ll sl g 3ol dapall A58 (e JBY et 5 cile Uil dalal care | 3)
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45

Llgie el g 3 a0 dsall 84880 (e JBY Caned g cileUadl) dalal cane) 3)

46

st U et L slall 53 o5 Al 34880 e JBY Canse 5 e Unill dalal Cane ) 3)

47

Bae < S 5 (8 La j pals Leia slall g 33 a3 dapall (8 4880 (e J8Y Gt g Sleladl) dalal e )

Dy gea B gl jeaall 8 Al ares Cuaad Cula g ol L Gl A5 J sl e

48

Bae ) 1€ 5 8 La o pals Leia ol g 33 a3 Asall 8 4880 (0 JBY Gt 5 e ladl) Zalal e )

49

50

51

LOR gla e () jE 5 8 (i ) gea (e ) gea ol

52

Al dyga sl il pumnlly Wi liad dga sl 51 53l &3 glal) ) gaall Cradiind

53

Ao sdiga LA A alaliall o3 el ol

54

s A2 sl ) pall e A lee A bl ARl 2y el il il dle Comy G Caa sl
co)ladll Aliade Al Cuplae | 8y Jus

55

.. Bl il (i 6 Jad Aisay Cirua Al G puaall aa

56

Ll L n e ) A 8 dpin 1) DA el

57

Al lac ) (o a5 S

58

oo Jlaxin) die claa o) ) giliil) 8 SIS o) Y

59

Sl e Lgine g smnll jelny 3 il Aaiad) dbaiall (3 Gl G jedai e sl coanll 3153 3
AR LA 4l

60

el o 308 o Ll sl A 5100 L)l LA pse e

61

0 35l a5 Dol i pamall on IS Tl LSRN G g s

62

L5kl A gl ga 3‘.:\.‘.».\\]\ e ganall sladly satee LOAT) o4 2alii

63

g el S Arua (e Lo AL A0S i 0 AV 0 )

64

o Al Bl aladinly Cada g Sl OIA) e A0 Ao genall Lgaliga b

65

e >l iVl de ganall 4l (e (3,4) QST (o Cia g Lo o (i ) L) L8 ) S daany
gl

66

¢

o e SR A (6 ey 38 )

3

67

o gloall J s Aliaall s 4 sl Alianll (0 JS 08 38 A0a 43y Hha aladtil o3
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Table (18) Analysis of OA Text 3

(OA3) slsall dadlaa (A i) 3 18l Ailes (i paal)

¢ cu yill Aldae yaied

o Aallae b gl 5 (S8 035 5 i) o) pal) ol (e

oo SV AR L) KN Al ey

S e slaal) Il il

e B a5 a9 A9 38 je pilian iy ) oSN ainald A5 Glle

e £ 059 JA a3 (a5 A9 38 e pilian A Al s ) SISH aiat o Glle

ol padin ) S e g s Ji ol ey A S e gilian A ddiani g ) oISH it oy Llle

Jdaal) oda (ol 4 aadiiey (Al a8 gall 8 ) IS L) daal 55l (e

L) S Y s el

10

o ble Jsand) ity Al A8

11

e phaaiuly Als all 028 ety )

12

b iaal) 3l sal) e Ay sbise e ja Caial

13

v el gl aal e pH (s s ongll o8 )l Aad yiad

14

.., ) J}N\ CL\.\‘ dm&\.ﬂ )\L;).JC_L\; ¢

15

8330 pH e (alid) Baad G

16

v A ad g Al G 5eSl Jalatl) () Jaa S Sus

17

Sl g I (8 a pial¥) a6IS 5 555 o) Jaa S s

18

e ) Al el il

19

o L) ) gall (pa slpal) Anllaa 6 liS 8 Aipdla a3 25m s anSl g
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3.5 Summary

This chapter comprised three main sections. One presented a description of the
study corpus with its two sub-corpora whereas the other described the research
methodology and procedures which the study adopted and used. The third and main
section, however, contained a detailed report, in the form of descriptive tables, on the

analysis of the data investigated in the study.
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Chapter Four
Results of Data Analysis

4.1 Introduction

Just as Chapter Three was mainly descriptive, this chapter contains the
analytical and, interpretive and contrastive parts of the thesis. It highlights the four
options that are likely to be selected by English-Arabic translators when translating
passive sentences from English into Arabic. The chapter also tries to find out why the
translators chose one of the four translation alternatives rather than the other.
Representative examples drawn from the study corpus are cited, grouped, and
analyzed in an attempt to discover the conditioning factors behind the different
alternatives open for the English-Arabic translator when dealing with the passive

voice.

The first translation alternative in Arabic to the English passive verb that this
chapter tackles is the translation of English passive verbs by Arabic passive verbs.
This option is understood to be due to the fact that some translators tend sometimes to
transfer the structure of the source language to the target language. However, it is also

worth mentioning that in both English and Arabic verbs can be passivized anyway.

The second translation alternative is the translation of English passive verbs by
Arabic active verbs. It has been already mentioned that Arabic tends to avoid using
many passive verb forms and does not favor much use of them in its sentences. This is
partly due to the fact that English and Arabic languages belong to two genetically

different families. The Arabic language is not a member of the Germanic branch of
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the Indo-European family and the formal structure of the Arabic language is much

different from that of the English language.

The third alternative is the translation of English passive verbs by nominalized
constructions. Two types of nominalized constructions were identified. The first type
is when the Arabic translation equivalent uses an infinitive. The second type of
nominalized structures in Arabic, and the fourth translation alternative at the same
time, is the translation of the English passive verb by nominalized constructions with

the passive participle.

Moreover, this chapter also contains a comprehensive comparison, both within
and between, the parallel and the comparable corpora. This comparison is based on

statistics obtained from the taxonomized descriptive tables in Chapter Three.

4.2 Results of Analyzing the Parallel Sub-Corpus

In this section, the data analysis of the parallel corpus which consists of three
Original English texts together with their three Translated Arabic texts was
scrutinized in an attempt to discover the conditioning factors behind the distribution
of the four above-mentioned translation alternatives. This section is therefore
subdivided into subsections, with each subsection dedicated to the investigation and

discussion of one specific translation alternative out of the four ones.
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4.2.1 English Passive Verbs Translated by Arabic Passive Verbs

A general look at the Arabic passive verbs in the three translated texts of the
three ST articles, as reported in the tables of (3.4.1.1) of Chapter Three, would show
that about half of them (13 out of 27) belong to Pattern I, viz. the basic trilateral verb
fa9ala. The second largest number of the Arabic passive verbs (8 out of 27) belongs
to Pattern II, viz. fa99ala. The rest of the Arabic passive verbs (6 out of 27) are

distributed among Patterns III, IV, VIII and X.

The passive verb is used in Arabic when the agent is either unknown or it is
obvious and thus “the attention of the hearer or reader is directed more to the person
affected by the act (the patient) rather than to the doer or performer of it (the agent).
Two out of the above-mentioned thirteen Arabic passive verbs, those which belong to
Pattern I, are used in sentences where the agent is unknown or uncertain, i.e. can not

be predicted, while the other eleven verbs are used when the agent is obvious.

The two passivized Arabic sentences in which the agent is deleted because it is
unknown are:
Fglaal) 8 ¢ 58 93 S Ley Jiai Al Al Lgr i (1

*%_..to explain how memory is represented and stored in the brain ... [Table 2(A), 1]

o) (e gladll o yng Loviad (2

When the brain is starved of blood, [Table 2(A), 9]

" The nouns which are marked by double underlining in the Arabic extracts represent the patients, viz. the
recipients of the actions which are denoted by the underlined passivized verbs in each case rather than their
agents.

** The code at the end of each extract refers to the number of a specific table in Chapter Three, whereas the concluding number
indicates the sequence of the extract in that table.
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On the other hand, in the remaining eleven Arabic passive sentences in which

the verbs are formally passivized, the agents are deleted because they are obvious and

predictable. In all these examples, the agents are understood to be "scientists" or

"doctors". These eleven Arabic sentences are:

Ol s ) e 5508l sale) LeiSay Al Guila SOV Gl 3a g ) sp Aalliall clalall aal

Because functional islets would restore proper insulin production and, in theory,

would have to be implanted only once. [Table 1(A), 1]

(b i g o (DY g€ K e lan ) A0l Baley Laey Al ) puladll 038 et

giball iy sl

These fragile droplets were then coated with plastic and placed in the abdominal
cavity. [Table 1(A), 7]

bl Caa sac iy YT Cajan Lad

In what is now known as Hebb's learning rule, [Table 2(A), 2]
e Jysha slad¥) ey Gl 0y Jysha laaill 138 ) S5
The reduction is also long — lasting and is known as long — term depression
...[Table 2(A), 3]
A5 SIdaa 3 Y aladll (g0 ey,
Without memory, one cannot measure learning; without learning, no memory

exists to be assessed. [Table 2(A), 5]

cand s Unas W) sy W e LaY) Ca e jlial) ey gl laay) el oS
But that test, which is called an object- recognition task, assesses only one type

of memory [Table 2(A), 6]

3

(4

S

6

(7

(8
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@Ej’w‘kﬂ\)aw&i}ﬁ:\sg“‘bﬂtﬁﬂ} (9

The newly incorporated firm is called Eureka pharmaceuticals. [Table 2(A), 7]

Apan (il 5B LgaSat e a8 ) samy i 53 LS sl g Baana iy ga 5 IS ja g aal e sl DU (10

..., and their behavior is rigidly prescribed by deterministic laws. [Table 3(A), 1]

o) ol S e A i SSY1 6 5l 015 3 puaghaiie Bame Jalad o 8 (11

While a magnetic trap holds the atoms, the hottest fraction of atoms is continuousl
removed, [Table 3(A), 6]
e O vl (B Y 5 0 A G a8 (12

A Bose-Enstein condensate in hydrogen had been observed at last ...

[Table 3(A), 10]

" el 1) G ) it 6 AW B A e s 8 i saa) o) juadldl 5 SN Jiaiy (13

The green ball is one atom, the other is obscured under the "twin towers"

[Table 3(A), 11]

We will now turn our attention to the 8 Arabic passive verbs which belong to
Pattern II, viz. fa99ala. As was just mentioned above, one of the typical situations for
the use of the passive verbs in Arabic is when the doer of the action (the agent) is
obviously understood or predictable. This can be seen in all the eight sentences below

were the agent is obvious to refer to "doctors", "scientists" or "physicians". Examples

of these eight Arabic sentences are:

(o Cania g A (Y g€ (S35 e Cilaa ) LS00 Baley Lary gl &l bl o2a cudat 5 (14

(bl Cay saill

These fragile droplets were then coated with plastic and placed in the abdominal

cavity. [Table 1(A), 5]



| e Lgsadl ) s 1 13501

...that rats whose brains have been infused with drugs that block the NMDA

...[Table 2(A), 4]
o SLESY Gl ) A o a8 O (s 0335 s a1 ) goY) o e,
We believe the tools that Joe and his colleagues have developed can be

translated pretty quickly into a basis for ... [Table 2(A), 8]

o il 35 IS 202 s M ) salell 3 G

When liquid helium is cooled to within 2.2 Kelvin's of absolute ...[Table 3(A),
2]

¢ Al 5l 5all e3a Jie el g

Such beams are known as atom lasers, [Table 3(A), 3]

var

@M\Q\Jdeu%w\o&&ﬁ

..., and that pulse is amplified when ... [Table 3(A), 5]

e eSS el Apnaiaall L gia M g3

Their magnetic fields are produced by running current through ...[Table 3(A), 7]

A el painall 8 ans S il

Daniel Kleppner of M.I.T. would be introduced at conferences ...[Table 3(A), 9]

47

(15

(16

(17

(18

(19

20

@1

Moreover, our data also contain two passive verbs which belong to Pattern IV,

viz. af9ala, as can be seen from Table 1(A). Once more, the agent in these two

instances is obvious and can be predicted to be "scientists" or "doctors". Furthermore,

examining the relationship between the verb and the noun which precedes or follows

it will show that it is a relationship of a verb with its patient (the recipient of the
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action), as has been mentioned before. Therefore, the patient is foregrounded and all

the interest is directed to the deputy subject as in the following examples:

Liads 5 sl 3 5y 3o 400000 she) Gol) palai) vie el jal) conl a8 daadia i) calS (22

9 . -

The results were encouraging. In subjects who were given 400,000 islets,
[Table 1(A), 2]

ol e (S laiall Jasy ol VAN e LIS 4l Sie ) ) diss (23

We suspect that in many cases too few islets were implanted for the individual’s

needs. [Table 1(A), 3]

As for Pattern VIII, viz. ifta9ala, a special explanation is required to
understand the use of the passive here since such verb patterns do not commonly
appear in the passive form in Arabic. Therefore, let us first examine the following two

sentences:

a3 ) gl e 5 yaall o) 8 G pall 138 G3aa) sl lia ) sl casaiel 3yl (24

1957 alall 2 Gile A 5 3 O seSla it (g Jais Laalaal]
Two basic strategies have been pursued in animals for some time. One such
tactic is based on a suggestion made back in 1957 by George...[Table 1(A), 4]

A g Alaiie 8aae B daa il s pall G )3 Gadah (25

Glowing sodium atoms are held in a magneto-optical trap and ... [Table 3(A), 8]

It is to be noted, however, that in the above two sentences, the agent obviously
refers to "scientists" and the grammatical subject refers to non-human patients. In
other words, the NPs in the above two sentences are not the agents but rather the
patients or the recipients of the action. This then can explain why verbs of Pattern

VIII can sometimes appear in a passivized form.



49

The following sentence is the only instance in which Pattern III, viz. faa9ala,
is used in the passive form. A close look at the following example similarly shows
that the double-underlined NP is the recipient of the act indicated by the verb. It is
thus quite clear why the verb in this sentence is in the passive form. Furthermore, the

agent here does not need to be named since it is obvious to be "doctors".

¢ Ot 5L @ sallay SEH daaill (e (o Sl olally i Jsle s ellin (lé 1 ) diLz) (26
Moreover, about two million type II diabetics are treated with insulin,

[Table 1(A), 6]

The last pattern that we have in the data belongs to Pattern X, viz. istafa9ala.
In the following example, it is quite clear that the verb in this sentence is in the
passive because the agent is deleted since it is obvious to be "scientists" and can thus
be easily retrieved. Therefore, the patient is promoted and placed in the center of
interest.

o Apalall il e aad) 83 3 el pasidy (27

Atomic beams are already used in a Varity of scientific and ... [Table 3(A), 4]

Finally, it can be concluded that in all of the above twenty seven instances
where the English passive verb has been also translated by passive verbs in Arabic,
the agent NPs have been deleted because they are "obvious", and can therefore be
easily retrieved, or they are "unknown" and can not therefore be expressed. Moreover,
the relationship between the underlined verbs in the Arabic sentences and the NPs
marked with double underlining is that between a verb and its patient. The above data
also show that some verbal patterns in Arabic, like patterns 1 and II, are used more
commonly in the passive form than others like IIT and IX. This translation option, viz.

translating ST passive verbs by passive verbs in Arabic, is the default option since
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translators normally opt for literal translation unless they have a good reason to depart
from the ST. The Arabic translations do retain the intra-sentential relationship of

passivity exhibited by their ST original sentences.

4.2.2 English Passive Verbs Translated by Arabic Active Verbs

It was found in the data analyzed, as reported in Tables (5), (6), and (7), that
another alternative was open for the English-Arabic translator when facing the
problem of translating the English passive clauses; viz. to translate the English passive
verbs by Arabic active verbs. Since translating the English passive verbs by Arabic
active verbs may affect the amount of information that the source text contains and
may distort the semantic inter-relationships within the sentence, this option must be
carefully investigated in order to find out what makes it possible in Arabic. This is
especially so since the sample text which we dealt with was translated by professional

translators.

It is well known that Arabic tends not to use too many passive forms in its
structures and tries to avoid using them. This tendency can partly be achieved by
English-Arabic translators through replacing English passive verbs by Arabic active
verbs. Out of a total number of 118 Arabic verbs which appear in the English-Arabic
translated text, 28 are in the active form. A close look at these twenty eight Arabic
active sentences shows that in 14 out of the 28 instances, the verb is used pseudo-
intransitively in sentences where the grammatical subject is not the semantic agent but
rather the patient. Thus, the close semantic relationship between passivized sentences
in the English source text and their active-verb comparable sentences in Arabic has

been maintained since the grammatical subject in both is not the agent, but the patient.
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Therefore, translating these eleven English passive sentences into Arabic active

sentences is justified and it helps the translator to avert making too much use of the

passive constructions since Arabic does not favor passive forms, as mentioned before.

The following fourteen sentences occur in the three Translated Arabic texts. It

is worth mentioning that the double-underlined grammatical subjects in all of these

sentences are represented by non-human patients:

e 5SS A by e anii Jal) sagey il Y) 238 o Y el 3

The cause of these long-term complications has now been shown to be excess

glucose in the blood. [Table (5), 1]

-u»\-;\)s-\-mJA\JQ‘);UAMDMQ-A}g)}}aj‘wu}%uhk)ﬂ\aﬁﬁﬂﬁ‘ﬁb

If such conditions are met, there is no need to return islets to the pancreas-
[Table (5), 2]
sl il e de sana A all LAY GBLS Lavie aead Lo Ll 4680 3 Lay) Ul

The second signal is probably issued when foreign cells release certain small

proteins, [Table (5), 4]
aa) G CilS dgn o gl Ll e dadle ST a5 ¢ Siadly elan Al cl yladl) )
A 8 Sl (6 sie o 3 skl (e e JS 5 CaiSai 38 -y )

Plastic-coated droplets that are more biocompatible have been made and ...

diabetes temporarily in a patient. [Table (5), 7]
e gledll (B 5358558 HSIAN Lgy Jiads Al Al Ly sl
... to explain how memory is represented and stored in the brain . [Table (6), 3]

sl Gl e el sldie] e T Le ey

Although LTP and LTD had been shown to depend on NMDA receptors, [Table

(6), 5]
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I injected this gene into fertilized mouse eggs, where it was incorporated into the

chromosomes.... [Table (6), 7]
bis B sae Ul i il

...and (was) produced genetically modified mice carrying the extra copy of

the..... [Table (6), 8]

el ) dalay s L 58 el e 5 G (Sl 2la ) (e Wia ) piasall Jado L

sl o iyl e 88 AS Suay el Bee -l
We placed into the pool a nearly invisible, clear Plexiglas platform that was

almost but not quite as fall as water deep, so that it was just hidden beneath the

surface. [Table (6), 10]

s il iliznes il ) ) Bagaall (e cin j30

Atoms whose spins had been flipped dropped out of the trap — crescent — shaped

[Table (7), 4]
Y 0 G o pha A L Lail

Rather a small atom laser pulse is created in a BEC, [Table (7), 6]

25 St b Gy Lpmny Tl iy | S b gremall e 5l 100 cliske (5 ) §Laall clliay

The human brain has approximately 100 billion nerve cells , or neurons , that are

linked in networks to give rise ...[Table (6), 2]

JS lhayl yie ()l suac Jady Las A g5 5 SIAN L aleill Caa Bac iy (YT (o yry Lo | n i) 238
Ol e

...., he proposed that a memory is produced when tow ...[Table (6), 4]
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In the first directed atom laser, atoms were propelled sideways out of the trap ...

[Table (7), 9]

53

(41

As for the remaining fourteen sentences, the English passive verbs are

translated by Arabic active verbs since it is clear that these verbs are not used pseudo-

intransitively because the grammatical subject in all of them is the agent and not the

patient. Moreover, Arabic does not tolerate agentive passives used in the English STs.

eland) (b S LAY s seanl] Zpalial) el Sall dua ot Y A yirall elae Y1 (i ) ()

. saard) J212 33 s gal)
..., that rejection of an organ is triggered not by the primary constituents of an

organ but by white blood cells, [Table (5), 3]

o 1990 Aladl ol sal Cany e a8y Ly jlat Liaglin) 3

Our experiments were inspired by research reported in 1990 by Ali Naji

...[Table (5), 5]

i OISl 8 G Y sUamall Aadlaall e <y jal) Jiy 3l Jaa ¢

..., untreated islets delivered to the same site were accepted by the recipients.
[Table (5), 6]

Al T e e e iyt luaSU 0l 3 SE ) ia

Even the idea of objects having distinct identities is radically modified for

quantum particles [Table (7), 2]

(il Al gy Aeliall Slea o <l jall o3 Luna 13

If the islets are hidden from the immune system by encapsulation, [Table (5), 8]

(42
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O gy i N S e Syl ()55 (47

I received mail by the bagful and was forwarded dozens of jokes. [Table (6), 1]

cisie e AT 35AE e aad 38 L Al Gl N 218 S e o Silays (48

And the memory deficits of the knockout mice might have been caused by

another, [Table (6), 6]
o S S SAN G 52l G sl sl (e 33l 5 el 8l o a5 (49
Intelligence is traditionally defined in dictionaries and by many experimental

biologists as problem-solving ability. [Table (6), 9]

YY) el il AL e 5 diile Gl Cun (e (o8 Clapall CS a5 auzal sd - (50

The locations and motions of particles are fundamentally equivocal and ruled by
probabilities. [Table (7), 1]

.. 2000 ple (3 Bl g 8 Glargg Jii ) S de gana D)ol ail (51

Long-lived condensates with tunable interactions were developed earlier this

year by Cornell and ... [Table (7), 3]
o sl s 48U e L 3ol of Balall s g il iy Y (52
Matter-wave amplification does not mean that matter is created out of energy by
the amplifier. [Table (7), 5]
& yiiall dgmall & ars 5 i) oS e sana gariiind S a5 Lie 5 Janall i 2l ¢ paSll 53ma (53

Adiny Gl pane b S 251995 ale 84yl AAUS J gl Gulaay 4y i) 4Kl oL all

The time-averaged orbiting potential magnetic trap has been adopted by several

group ... [Table (7), 7]
v O Gle ganall aaany (e agidla g IS A A8 (54
The three groups that first demonstrated BECs in 1995 and 1996 were led by

kleppner's students ... [Table (7), 8]
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Al 5008 B0 ALK JA0 e0g 5al) 3a JSan of oSars (55

"Trilobite Molecule" of two rubidium atoms, 1,000 times larger than a typical

diatomic molecule, could be formed within a condensate by appropriate laser ...

[Table (7), 10]

4.2.3 English Passive Verbs Translated by Nominalized Constructions

As has been mentioned before, the passive finite verb in the English sample
text has been translated by nominalized structures in Arabic in sixty two out of 118
cases. Two types of nominalized constructions were used in the translation of the
English text. These types are nominalized constructions with an infinitive as their
nominal complement (51 cases), and nominalized constructions with a passive

participle as their complement (11 cases).

4.2.3.1 English Passive Verbs Translated by Arabic Nominalized

Constructions with the Infinitive (Jxaall)

It is worth mentioning that the passive verb in some English sentences in the
study corpus was translated into Arabic by nominalized constructions with the
infinitive, as reported in tables 8(A), 9(A), 10(A) in Chapter Three. The nominalized
constructions with the infinitive can be seen to be divided into two types: (a) where
the infinitive is preceded by an initial verbal element which belongs to a list of verbs
among which are kaana 'to be', tamma 'completed', yumkin 'could be', and istata'a
'could be', (b) where the infinitive is bare. The following are the instances found in the

study corpus of the first type above.
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The islets could be delivered simply by making a small incision near the navel

and feeding the islets... [Table 8(A), 2]

Saall e Jlia by o LS dginds o) g 508 calls dpaailly 0 giaall <l 3all () Lo 5 LS
'\ .".~ e\ . ML@:‘.."

We also learned that islets preserved by freezing would function well and hence

could be banked for future use. [Table 8(A), 4]

el (S (ol Bylae vin Uil iy Liaa

... rejection was prevented completely. [Table 8(A), 6]

ol yiide 85 U i 8 Al LAY o elizadll (e (Saisaae 5 AT 3l sk ol BaY i
s

Leukocytes in islets were then developed in our laboratory and others.

[Table 8(A), 7]

i Sl o e i ks Wil J3ll) e g sy ) L

..., encourages optimism that human patients can be " preimmunized " with

relatively few, [Table 8(A), 12]

gﬁﬂ\\@s\yuuﬂm#\o&}}h)m‘}

The biocompatibility of the device has since been improved. [Table 8(A), 15]

, Al sl o) ) e sy i) e o3 il pall e o sll i el 3 Sl il s
..., the collected research in animals and patients strongly suggests that

encapsulation of islets in a biocompatible membrane should be well tolerated.

[Table 8(A), 17]
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, and only approximately 1,000 pancreases are recovered. [Table 8(A), 22]

ila 18 Sial) o3 e alal Al b i 250

Undoubtedly this roadblock, like those impeding the way to islet transplantation,

will eventually be overcome. [Table 8(A), 29]

e bl i Sl Bl I agh Gl 3
The foundations for understanding the molecular and genetic mechanisms of
learning and memory were laid in 1349 , [Table 9(A), 1]

- ADE B ) gemy il (gan] Jreani o3 ) 2

.... In which one gene has been selectively inactivated, [Table 9(A), 2]

AL\L..:\JJ\ eL’.A ;\‘):L\&_\:\Lauﬂ\ Ls‘“ dalaiall oda U\J

.... because that is where most LTP and LTD studies have been conducted and

because people [Table 9(A), 3]
. Bl AaSll (5 085 4 aS i sy (L) L)) 5 Lgtaia (5 5 3

They have been genetically engineered to make more than the usual amount of a

key subunit....[Table 9(A), 6]

e a1 3 pall A Sl sl - ) g MBS L) 5 )

Gaseous Bose-Einstein condensates were first created in the laboratory in 1995,

[Table 10(A), 1]

Sai¥l e lad) 8 dgun 55 (S )3 )l sl (5 Lot 33U 35 (punld il Ly i i 5l 3

Jasdy

... finally produced an atom laser that could be pointed in a direction other than

down ...[Table 10(A), 9]

57

(63

(64

(65

(66

(67

(68

(69

(70



o AN i i ) e pane ardaal b L (il ) g 435S Slaa) Al

When the population of atoms in the single quantum state is amplified by

...[Table 10(A), 10]

o sl 3 e ARS8 Ly g i el g0 S

a. Vortex Lattices have been imaged in a stirred condensate of rubidium atoms

[Table 10(A), 12]
Al COlaad) (saa) da e oS

....,though, a serious difficulty had to be resolved. [Table 8(A), 1]

e Y1 Arimy 5 eV A8 i gl ol Ll a6 A ) 5ad) Jua) (Says
Q\J‘}(}.ﬂ\

Delivery into the portal vein can be performed with the help of local anesthesia

for a few thousands dollars; [Table 8(A), 5]

el Al s e liall (g ) e slia il 3l s
The islets were protected from both immune rejection and autoimmune
destruction. [Table 8(A), 16]

Al 3 el Linkainad 130

If enough islets are supplied, [Table 8(A), 18]

e Sl ) G Y 4Gy Hla dlag) Liadaiial 13)

If a way could be found to pack islets even ... [Table 8(A), 20]

o B Lol ol sl e LA o e J gand) (S

The cells could be obtained from beta cell tumors, [Table 8(A), 26]

o U DA )6l o3 ale Y 3k Ge daadl YT (5 2
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..., and to ensure that the transplanted beta cells would not spawn tumors in the

body, are being explored. [Table 8(A), 27]

5 SIAM 5 alal) b Lgh yas ylaiiy g5 SIA 5 aleill 3 )y 50 (5255 Gy G Bae dgm g B i (of LiiSay 3)
Alall o i) 8 g jad laty
We can expect many molecules that play a role in learning and memory to be

identified in the coming years. [Table 9(A), 4]

80 Loyt Callatind — JBall Qo e - il o) 58l o3a Jiad Alaiaall dilall el il Wl

The possible side effects of such drugs in humans, for example, would need to be

carefully evaluated, [Table 9(A), 5]

oo BMa Gt A Ll gl aladia) S Ja

Could the same technique be used to enhance people’s ability to learn and

remember? [Table 9(A), 7]

o SIS ) 4l (e sual) G 4 el

Superfluid helium can be produced in large enough quantities for one to watch ...

[Table 10(A), 3]
s 52 e 5Ll 8y guall ol AT o ol o o5 138

, sometimes that had never been achieved so directly in 60 years of work on

Superfluid helium. [Table 10(A), 4]
el ABES N Al o o8 Jee (Sar Y Glal) s (e

Essentially nothing can be done about liquid helium's density ...[Table 10(A), 5]

o Aulaiial) Sl 0 Leliom (Ko A Al (RE) - 5y S A ()

But the density of gaseous BECs can be adjusted by tightening ...[Table 10(A), 6]
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... imagine how chemistry could be studied if we could weaken or strengthen the

...[Table 10(A), 7]
Lk il a3 e Lo a3l A1 6 Jines ey

The atom's interactions can be modified by so-called feshbach resonances,

[Table 10(A), 8]
3 sy ALl 5 g LBaY) e Blial) auai 4y ) 500 4 ja ddidan (e ¢ gudall Al Jiall 3 jUaina¥) ()
Concurrent scattering of the light from a pump laser beam ensures that

momentum and energy are probably conserved. [Table 10(A), 11]

el Galay) Sy W Al ailadl) culS Wl

The permanent magnets cannot be turned off, [Table 10(A), 13]

o Al gy el o gl ol (S Ay il 3 S i

Visible light and standard laser techniques can be used ... [Table 10(A), 15]
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To understand the use of the nominalized structure in the above mentioned

constructions, let us have a close look at the infinitive (the nominal complements) and

the NPs which follow or precede them and try to see the semantic relation between

them. It can then be clearly seen that the noun phrase which receives the action of the

infinitive is really the affected entity, viz. it assumes the role of a patient in these

sentences. This is precisely the semantic relation in the above English STs that is

found between the passive verbs and the NPs which precede them. It is this common

semantic relation of passivity that makes it possible to translate the passive verbs in

the English ST sentences by nominalized structures in their Arabic translation

counterparts.
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In the remaining instances, bare infinitives are used in Arabic for the
translation of the English passive verbs. Sixteen out of fifty-one were detected of this
type of nominalized constructions. The instances of these constructions with bare

infinitives in the data are:

Oy 5 Gukaill il e (i) il 3 Alladll (3300l 638 (e Ladd Ll la Janll 6 g5 (92

Unfortunately, a central aspect of the procedures effective in rodents cannot be
copied in humans. [Table 8(A), 8]
gisemniia ¢l il b L |1 Vusgad pgandl iy sal) o8 o ¢y shalaty o ginlll (IS 8 (93

I T EOR 65 U Y. P VR PO PP i e

Investigators essentially handpick the islets they deliver to rodents, making
sure that lymph nodes and other troublesome contaminants are excluded.

[Table 8(A), 9]

Jee )3 suasills yja 1500 Jss duaall ) s Ledic AiSaao)gS35had (K55 (94

Such a step is feasible when 1,500 islets are being transplanted ...

[Table 8(A), 10]

e ol 2 8 Al LAY elae) (o) 2S5 Al Caela s (95

..., after cultured rat islets were placed in the portal vein of the liver in mice

and supported by ...[Table 8(A), 11]
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g1 & gan 8 duddl A5 deliall L) Gl ) el @l Y oS ad 13l st ) Ll (96

e O Tl (g s _Sdl
The main reason has to do with a growing consensus that type I diabetes _is cause

by autoimmune process, that differs from rejection, [Table 8(A), 14]

C il yall o HESH Gl ) ) Aalally S dusiyy o (97
Most of them relate to the demand that huge number of islets be implanted.
[Table 8(A), 19]
¢l s Gl e 3ol o Jlewtind JE 41 Y) (98
Before any device can be used on a wide scale, [Table 8(A), 21]

1 OSAls a1 3 (S Jal 13gd ot ) laad a0 (99

They are drawn to this solution partly by the prospect that precursor cells
able...[Table 8(A), 23]

ol ) Jsaill e s alal Aadud) LAY e oSl JaY1 8 e (100

They are drawn to this solution partly by the prospect that precursor cells able

to give rise to islets could be isolated and induced to produce islets in quantity.

[Table 8(A), 24]

Sl ol Y abeS ala I dsaill e ay aig il e M desaill e 50l (101

They are drawn to this solution partly by the prospect that precursor cells able
to give rise to islets could be isolated and induced to produce islets in quantity.
[Table 8(A), 25]

e ) Tl 3 Ul (i) 505 e Lele 70 2 gl ¢ (102
..., a full 70 years after the phenomenon was predicted by Albert Einstein

based on ...[Table 10(A), 2]
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LGS s Y RSN i 6 (103

So the condensate can only be imaged in Situ [Table 10(A), 14]

Oda e elxia¥) e ia pall Giams (S48 800000 (A slarall <l yo jadl AaS Lixd y Laaic 5 (104

Ol saY)
When we later increased the number to 800,000 some patients were freed from
injections, [Table 8(A), 3]

?g.:m] Jaaill las] dey ALlS 4y y2l) c-LLn:h GaaY ?)s'd ¢... (105

, carefully selected islets and then given the balance of the cells after tolerance

has been induced. [Table 8(A), 13]

A e (g siati Al e G aa g ic Allea sl ¢ (106
...when hollow fibers containing dopamine-secreting cells are placed near the

diseased area of the brain. [Table 8(A), 27]

LAY g Al Llcad dgal sa e 1Y (107

The safety and ethical issues surrounding human genetic engineering would

also need to be addressed, [Table 9(A), 8]

From all of the above examples, it is quite clear that the translator tends to
render the passive form from the English source text by nominalized construction
forms in Arabic. Since Arabic does not favor using many passive verbs, using a
nominalized construction with the infinitive as a translation equivalent of the source
English passive verb will give the translator the chance to preserve passivity in the

source English sentences, as was explained above.
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Therefore, from all the above mentioned, the role of the translator is important
to determine whether to choose one of many alternatives in translating the English

passive verbs, e.g. by nominalized structures.

4.2.3.2 English Passive Verbs Translated by Arabic Nominalized

Constructions with the Passive Participle (Jsial aul)

It was observed when analyzing the study corpus that English passive verbs
can also be translated into Arabic by nominalized constructions with the passive
participle as well. Eleven such instances were detected in the study data, as reported
previously in Tables 12(A), 13(A), and 14(A) in Chapter Three. These can be divided
into two sub-patterns since the passive participle is either preceded by an initial verbal

element, as in:
il g Allad il Ao biall adiall e jall Blasal) el ) (b il ¢ yedal Lalla 5 (108

Once studies of immune suppressed patients demonstrated that transplanted

islets could be induced to perform in recipients, [Table 12(A), 1]

Or the passive participle stands on its own without an initial verbal element, for
example:
Al sale (e Lo glan eLi2 Y1 L8855 (109
We are now testing a membrane that is made of similar material ... [Table

12(A), 3]

In all the twelve instances mentioned above, the double underlined NPs which

precede or follow the passive participles are affected by the action/state represented
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by the passive participle. This relationship between the passive participle and the
accompanying NP is similar to that of a passive verb with its patient NP. It is
therefore important to notice that this relationship between the passive participle and
the NP is the same semantic relationship which exists between the verbal element and
the NP assuming the grammatical subject position of the passive constructions in both
English and Arabic. This is the reason then which explains why it is possible to
translate the passive sentences from English into Arabic with the passive participle.
This possibility is yet another option open to the E-A translator when translating

sentences with English passive verbs.

Let us now closely examine the following nine English passive sentences
found in the corpora which were translated into Arabic nominalized constructions
with passive participles. It can be observed that the ST passive verbs, as well as the
TT passive participle constructions in all the following sentences refer to a state rather
than to a process. In all the first six Arabic sentences below, the passive participles are

preceded by verbal elements.

A e Vs Jleatiad o) yaal) e o glhaal) WS Cus , (110

...., in which the mice were required to use visual cues... [Table 13(A), 2]

SIS ol 3l (n gl 5 S Aiida e a0 LalSaall Ay i) Jadl) 0055 (111
Most of the time the bizarre features of quantum mechanics are hidden behind a
facade of classical physics. [Table 14(A), 1]

o ahail Lol e e () il o3 Ciasal s (112

These results are now well understood by sophisticated theoretical modeling ...

[Table 14(A), 2]
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The atoms of BEC are confined in a magnetic trap by their ... [Table 14(A), 3]

LA 5 g Tag e el 5 ol Jl S

The first atom laser was powered by gravity... [Table 14(A), 4]

u}ﬁuﬂ:@c&u\)ﬁn):\c c&\.})@ﬁ\cw\¢}-'AS‘L~.5313J\¢}JAM‘;QU£§\Q\+EO)SSJ
el e gm (LIS s gl

The photons' waves are unsynchronized. [Table 14(A), 5]

As for the remaining five Arabic sentences, the passive participle in

stands on its own. These are:

Sl gl e 3l paall o laill J mpad) 13 G il (lia ) il cuagie) 3 il

Two basic strategies have been pursued in animals for some time. [Table 12(A),

2]
csale ol gial) ol )l ) (g o Adliad) 1Y) el 2 )
... transplantation across species should not trigger the rejection that would

normally be expected. [Table 12(A), 4]

But many types of knockout mice die at or before birth because the genes they

lack are required for normal development. [Table 13(A), 1]
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4.3 Results of Analyzing the Comparable Corpus

As can be seen from Tables (16), (17) and (18) on the data analysis of the
three Original Arabic texts in Chapter Three, a large number of passive verb forms
were found to be used in Arabic scientific texts. This result is, however, somewhat
unexpected since Arabic is known to be a language that does not favor much use of

passive forms.

A quick look at the sample examples cited below from the above-mentioned
Arabic texts is enough to show that the grammatical subjects in all of them are not the
semantic agents but rather the goals or the patients, i.e. the recipients affected by the
action of the verb. This, as was mentioned before, is the standard situation which

justifies the use of the passive in English and Arabic.

A close look at Table (16) in Chapter Three shows that twenty-six finite
passive verbs were specified and registered. The following are sample representative

examples selected from Tables (16), (17), and (18) in Chapter Three: -

B1oadl Al 568 e candanal ) Ak gull) @llan) (e o) sl Arg )l elaal Capal (119
[Table (16), 1]

B al o LSS AL A 5 (gl oS i1 5 Al 8 (a5l o J 5f I3 any 5 (120
[Table (16), 6]

Gk e bl @dd) A0St | jadlSI Jleatiuly Caen ) 5 Glaall Cuasd (121
[Table (16), 20]

gl oe sl dda s (5l S s Ll Juan (A ) G W1 65 3a 9, (122
[Table (17), 10]
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ALty Lagainns 0 ¢yl Uila g 5 ooy clums o330 AN LS 33,00 S 5 (123
REUTRIIEry:
[Table (17), 20]

Soall 4 s A J gladl) i 8 LIS cile Ul Cuaan s (124

[Table (17), 30]

e T8 A3 e g A9 S e ailian (& ATl ) K il o Gl 5 (125
[Table (18), 5]

o lgdle Jganll o i) N N A8y (126

[Table (18), 10]

o GlLall o) gall (o lyal) dnllae 8US 3 Rl 83035 33m 5 35 (127
[Table (18), 19]

4.4 Comparison of Results of Analyzing the Parallel and Comparable

Corpus

In order to compare between the frequency of finite passive verbs in the
parallel sub-corpus, on the one hand, and the comparable sub-corpus, on the other, it
was found out that comparing the total number of such verbs detected in the two sub
corpora does not yield any meaningful results. This is because the texts in the two
sub-corpora are different in their length and their total frequencies of passive verbs are
therefore not directly comparable. In order to resolve this problem and make the two
sub-corpora comparable, the percentage of finite passive verbs to the number of finite
non-passive verbs in each sub-corpus was worked out and used in the comparison.
Thus in both sub-corpora, each and every finite passive verb was counted and each
and every finite verb was also counted. The percentage of passive verbs to the finite

non-passive verbs in the six texts of each sub-corpus was consequently arrived at.
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The results of the above mentioned comparison are reported in the three Tables

below.
Table (19) Original English Texts
* OE1 OE2 OE3
All finite verbs 376 370 344
Finite passive verbs 58 31 46
percentages %15.4 %8.3 %11.7
Overall percentage %11,8
Table (20) Translated Arabic Texts
* TA1 TA2 TA3
All finite verbs 460 466 447
Finite passive verbs 54 34 43
percentages P%11,7 %7.2 %9.6
Overall percentage %9,5
Table (21) Original Arabic Texts
* OAl 0A2 OA3
All finite verbs 113 312 237
Finite passive verbs 35 76 23
percentages %30,9 %24.3 99,7
Overall percentage %21,6
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4.5Summary

The above sections and subsections of chapter four focused on the results of
the data analysis which was conducted in the previous chapter of the study. Results
based on the data analysis of both the parallel and comparable sub-corpora were
highlighted and examined. The main results arrived at in this chapter could be briefly

summarized in the following:

1. In this study, it has been shown that the replacement of the English passive verb
by an Arabic passive verb was normally expected since the passive in both
English and Arabic languages maintain the same relationship between the verb
and its patient. Moreover, the English-Arabic translators have been tempted to
follow the literal translation approach which is commonly and normally used in

the translation process.

2. This study has also investigated the phenomenon of translating the English passive
verb by an Arabic active verb. This is in line with the general observation that
Arabic does not favor the use of passive verbs in their structures. In such case, it
has been observed in the analysis of the previous sections that the translators
tended to translate the English passive verb by an Arabic active verb while still
retaining passivity in the translated Arabic sentence. and that was done when the
recipient of the action (the patient) assumed the grammatical subject. Also
another instance was found when translating the English passive verb by an
Arabic active verb was that when the agent assumes the grammatical subject for
both, the English passive sentences and the Arabic active sentences. Moreover,
the rich morphological structure of Arabic which, permits Arabic and the

English-Arabic translator’s ample alternatives to express the passive.
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3. The study has also dealt with the third translation alternative, which is translating
the English passive verb by an Arabic nominalized construction with an
infinitive. It was observed that the patterns of some Arabic verbs do not
normally appear in the passive form. Therefore, using the nominalized
construction with the infinitive was an option for the translator to retain the
passivity of the original English source text in Arabic without having to use a

passive verb.

4. The current study has found that translating the English passive verb by Arabic
nominalized constructions with a passive participle was another option. This
was possible since the semantic relationship (a state with a patient) between the
passive participle and the preceding NPs in all Arabic translated sentences is the
same with that, which exist between the verbal element and the NP assuming the

grammatical subject position for both English and Arabic.

5. This study has also investigated the use of the passive constructions in the original
Arabic texts of the comparable sub-corpus. It was found that the original Arabic
texts used more passive verbs in their sentences as compared to the translated

Arabic texts, as reported in tables (19), (20), and (21) of Section (4.4).
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Chapter Five

Findings and Recommendations

5.1 Introduction
In this concluding chapter, the main objective is to round off the study by
presenting a brief discussion of each of the four study questions which were posed in

chapter one. This is what sections (5.2), (5.3), (5.4), and (5.5) are meant to do.

Each of these sections is opened with one of the four questions which
constitute the main theme of discussion for that section. In each of the above four
sections, the main findings which the study arrived at concerning one of the four

questions are briefly presented, with some examples cited from the study corpus.

Chapter Five is then closed down by a section comprising recommendations
for further research. These stress the tentative nature of the research findings of the
present study and suggest further research avenues to replicate or supplement the

present study in order to confirm, refute, or modify its findings.

5.2 Discussion of Findings Relevant to Question (1):
What are the alternative options for translating passive verbs from English into

Arabic and which is / are more frequent?

It was found from Chapter Three that there were many options available to the
translator for translating the English passive verb. The first intuitive translation

alternative was to translate the English passive verb by an Arabic passive verb since
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both English and Arabic languages can use the passive forms in their structures. It was

observed that this translation option was rather common.

The present study revealed that out of the 118 passive verbs found in the three
English texts, 27 of them were translated into passive verbs in the Translated Arabic

texts, as reported in Table (4) in Chapter Three.

Another choice open to the translator was to translate the English passive verb
by an Arabic active verb. It was already mentioned many times above that Arabic
does not favor the use of the passive verb forms in their sentences. Therefore,
English-Arabic translators tend to avoid using the passive verb and opt for the active
form in many cases. The current study has shown that in 118 instances in the ST,
Arabic used 28 active verbs for translating the English passive verbs in the Original

English source texts.

The other available alternative is the translation of the English passive verb by
Arabic nominalized constructions. These nominalized constructions were divided into
two types: the one with the infinitive and the other with the passive participle. The
first type of the nominalized constructions with the infinitive was found to be widely
used in the translation of the English passive verb as compared with the number of the
nominalized constructions with the passive participle. Fifty-two instances (out of 118)
of the Arabic nominalized constructions with the infinitive were found in the
translation of the English passive verbs, while only eleven instances (out of 118) of

the nominalized constructions with the passive participle were detected.
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5.3 Discussion of Findings Relevant to Question (2):
What are the conditioning factors behind opting for one of the translation

alternatives, rather than the others?

The present study showed that there are four alternative options for translating
the English passive verbs into Arabic:
5. Translating the English passive verb by an Arabic passive verb.
6. Translating the English passive verb by an Arabic active verb.
7. Translating English passive verbs by Arabic nominalized constructions
with the infinitive.
8. Translating English passive verbs by Arabic nominalized constructions

with the passive participle.

(A) In fact, choosing the first translation alternative was commonly used since
translators normally tend to use the literal translation approach in the translation
process and hence translate SL passive verbs into Arabic passive verbs.
Moreover, it is worth-mentioning, that both English and Arabic languages can
use the passive verb in their sentences. It was also observed, and pointed out in
Chapter Three, that some verb patterns in Arabic were found more commonly in
the passive form than others. So, this translation alternative can be considered to
be the default situation which is expected in the absence of any restrictions
which motive English-Arabic translator to resort to the other translation
alternative options. For example:

0 sl 2oy Losia

When the brain is starved of blood, [Table 2(A), 9]
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(B) The present study found, that rendering the English passive verb by Arabic active
verb was because Arabic does not favor the use of the passive verb in its
sentences. Moreover, some verb patterns in Arabic can not be passivized.
Moreover, translating the English passive verb by an Arabic active does not
affect the amount of information that the source text contains. So, the translator
managed to keep in Arabic the same semantic component of passivity of the
original English source text. For example:

a5 SIS AS b e aat JaY) Bage cilladiaY) o2 of (Y el il

The cause of these long-term complications has now been shown to be excess

[Table (5), 1]

(C) The current study has also found another trend, viz. the translation of the English
passive verb by an Arabic nominalized construction with the infinitive. In fact,
the nominalized constructions with the infinitive were widely used in the
translated Arabic texts. Moreover, it has just been mentioned that some Arabic
verbs belong to morphological patterns that do not take the passive form. Thus,
translating the English passive verb by Arabic nominalized constructions with
the infinitive would represent another translation option for such verbs. Besides,
the semantic relation between the infinitive in such nominal Arabic
constructions and the accompanying NP (patient) was found to be the same of a

passive verb and its patient, and its NP in the English source text. For example:

___g}#\@\ﬂwﬂ&ﬂ\a&ﬁ#fﬁub

The biocompatibility of the device has since been improved. [Table 8(A), 15]
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(D) It was also found that translating the English passive verb by Arabic nominalized
constructions with a passive participle was still another translation option,
though less commonly used. Only eleven (out of 118) instances were detected in
Chapter Three. In fact, this translation alternative was used when the passive
verb of the English source text was understood to refer to a state rather than an
action. Moreover, the semantic relationship between the passive participle with
its NP (patient) in all the instances in the study corpus was found to be the same

with that which was found in the English source text. For example:

el Lot e sgie (V) il o3 Canal g

These results are now well understood by sophisticated theoretical modeling

...[Table 14(A), 2]

5.4 Discussion of Findings Relevant to Question (3):
What differences are there in the frequency of passive verbs in translated

Arabic texts as compared to Original Arabic texts?

In general, Arabic tends not to use too many passive forms in its structures and
tries to avoid using them, whereas English tends to make abundant use of passive
verbs, especially in its scientific texts. It was already remarked that the present study
used six Arabic texts; three of them represent Translated Arabic texts, while the
remaining three represent Original Arabic texts. It is worth mentioning that comparing
the total number of the finite passive verbs in each or all of the three Translated
Arabic texts with one or all of those in the Original Arabic will not yield any
meaningful or comparable results since the two corpora are of a different size.

Therefore, and in order to answer the above question, statistical percentages have
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been used to compare between the Translated Arabic texts and the Original Arabic
texts as was shown in Section (4.4) of Chapter Four. These statistic revealed that the
percentage of the passive verbs in Translated Arabic texts was (%9,5), while that of
the passive verbs in the Original Arabic texts was (%21,6) percentage. This large
discrepancy is rather unexpected since Original Arabic texts were said to generally
use fewer passive verbs. This made the researcher check and double-check the
statistical figures, but the result did not change. The questions about the high
percentage of passive verbs in OA texts remain open, however. Is this high percentage
in Arabic characteristic of scientific texts only? What is the situation in non-scientific
texts in Arabic? Or, is it because the study corpus is very limited, viz. only three OA
texts? These, and many others, remain moot questions. This motivates the present

researcher, as well as other researchers, to conduct further studies.

5.5 Discussion of Findings Relevant to Question (4):
What is characteristic about the frequency of the passive verbs in Translated

Arabic texts, viz. their linguistics specificity, in this respect?

As was mentioned above, Arabic generally tends to use fewer passive verbs in
its structures. In order to confirm this statement, a comparison was also conducted
between the frequency of finite passive verbs in the Translated Arabic texts and that
of Original English source texts on the one hand, and between the Translated Arabic
texts and the Original Arabic texts, on the other hand. The findings of this comparison
showed that the frequency percentage of the finite passive verbs in Translated Arabic

texts was (%9,5) whereas that in the Original English source texts was (%11,8) and of
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the Original Arabic texts was (%21,6), as reported in Tables ( 19, 20, 21 ) in Section

(4.4) of Chapter Four.

As can be seen from the above, Translated Arabic texts used less finite passive
verbs in its texts, compared to Original texts, both in English and in Arabic. For
Translated Arabic texts to exhibit fewer passive verbs than both OE texts and OA
texts can be understood and explained by reference to various facts. First, Arabic does
not in general prefer much use of passive verbs in its texts. Second, the rich
morphology of Arabic as a language, compared to that of English, enables the former
to express passivity by many linguistic means, other than by passive verbs.
Nominalized constructions, as well as even active verbs of some verbal patterns, were
found to be able to express passivity as alternatives for passive verbs. However, the
use of a far less percentage of passive verbs in Translated Arabic texts, compared to
Original Arabic texts, is hard to understand and explain at this stage of our research.
To shed more light on this particular issue, it was already said in the previous section

above, that both different and larger study corpora are needed in further research.

5.6 Recommendations for Further Research

The results and findings of the present study must only be taken as tentative due to
limitations of time and space. The following recommendations are therefore made to

complement the present research so as to arrive at more reliable results.

1. Larger study corpora need to be searched to investigate the phenomenon of

passivization in Translated and Original Arabic texts. The results of such
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replication studies are badly needed to confirm, adapt, or refute those of the

present study.

Different types of texts, viz. other than scientific texts, are to be studied. Thus
literary, legal, journalistic, as well as other types of text can be studied and the

results can be compared with those of the present study.

Original Arabic texts are to be analyzed not only for their use of passive verbs
but also for other linguistic means of expressing the passivity in Arabic, e.g.
by using some active verbs, nominalized structures, etc. Such a broader
analysis of passivization in OA texts will reveal more balanced and

comprehensive results.
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Appendices

Appendix 1
E-A Parallel Corpus

"Treating diabetes with transplanted cells"

and
LAY £ ) 5 s _Sedl elall dallas”

82

ST-TT Tax.
The cause of these long-term complications has now been shown to be excess
glucose in the blood. 2
el (8 5SS A S b i e ani Jal) Bagmy DAY 038 () Y1 el a8
...Because functional islets would restore proper insulin production and, in
theory, would have to be implanted only once.
Ol i) ) e 5 jaill sale ) LeiSay S uila JSEY 3 g s Al ciladla) aal 1
ol aa) 95 jal ) Jiw Lgild L ylaig
....,though, a serious difficulty had to be resolved.
3A
Aaal) sl gaa) da e (S
The islets could be delivered simply by making a small incision near the navel
and feeding the islets... 3A
el QR s (35 laa) e A2l 038 ) e o) Al (IS LAY 13 ol 3
If such conditions are met, there is no need to return islets to the pancreas-
o Sl Ja g 5l 53 gy (5l (e (055 ol ol ol i 13 ’
The results were encouraging. In subjects who were given 400,000 islets,
il UaLii 550 38 400000 shae | (i) alaia¥) aie il ) o i Zaadia gl calS :
When we later increased the number to 800,000 some patients were freed from
injections, 3A

L) Cin e Lt e oaim el iy (S5 800000 () sUanall oy jall 4 Lind ) Ladic
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We also learned that islets preserved by freezing would function well and

hence could be banked for future use.

OSaall el Ly | o LS Akl 5l L a8 bl dpanilly s gisall <l sl of Lo 5 LS

Sitie aladin PARPRTRTS

3A

We suspect that in many cases too few islets were implanted for the

individual’s needs.

el e ASH lsiall Jany ol LAl (g S b 4l sliie V) LY Gaaig

10

Delivery into the portal vein can be performed with the help of local anesthesia

for a few thousands dollars;
o YT Ay 5l ARG e gall sl 2L Ll a0 <l 5a) i) (S,

Q\J\J}ﬂ\

3A

11

Once studies of immunosuppressed patients demonstrated that transplanted

islets could be induced to perform in recipients,

Sk g Allad il e i) ladiall e jall Uarall clbs jall ol i) @ jedal Walls

3B

12

Two basic strategies have been pursued in animals for some time.

gl e 8 yaall ol b i el 13s Gl il Gl yiud caaiel 3 il

3B

13

Two basic strategies have been pursued in animals for some time. One such
tactic is based on a suggestion made back in 1957 by George D.Snell...
p Ul gall e 8l jaall Cojlatll L mpad) 13 il il liai) yind caaie) 5 il

1957 aladl 2 e A 5 2 O sSla it (g Jais Laalaal]

14

..., that rejection of an organ is triggered not by the primary constituents of an
organ but by white blood cells,
elanll (b SI) UDIA s saanll Al s oSl duza ja3 Y s jiial) eliae Y1 (i )

. gandl JA12 33 ga gall
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The second signal is probably issued when foreign cells release certain small

15 | proteins, 2
Bl Gl s il (e de gane Ay yadl LAY 313 Lavie auai Le Lllad 406 5 ,LaY1 Ll
... rejection was prevented completely.
16 ; 3A
(alS JSy ()l Aglee it Uikl 43y L
Leukocytes in islets were then developed in our laboratory and others.
17 | <lodide oy U piiaa & Aliiia) LAY e cladl) o (Saibase AT 35k jpokiiaY ais | 3A
BA
Unfortunately, a central aspect of the procedures effective in rodents cannot be
18 | copied in humans. 3A
Ol LsJM@LAJ:\..G U.AJ\}E“;MM‘ Gl hall s3a e Lealad Lila ol Jaall ¢ gl
Investigators essentially handpick the islets they deliver to rodents, making
sure that lymph nodes and other troublesome contaminants are excluded.
19 ; 3A
ianiia ¢y sl 8 Lm0 Y Taagad means sl o3 ga ¢ shalay (o stalall (S i
o A sliall) 28RN ) g (4l (g o SIA (e S A iy
Such a step is feasible when 1,500 islets are being transplanted ...
20 3A
Jee )3 waaills 558 1500 dss Cuaall ) 50 Ladic diSaa o3¢S 55kt () S5
Our experiments were inspired by research reported in 1990 by Ali Naji ...
B 1 1990 alall i o sl Ciny e 5 iy S Linglind i ’
..., after cultured rat islets were placed in the portal vein of the liver in mice
22 | and supported by ... 3A
v ll 2l (8 Al LAY eldae ) o oS5l Al el
..., untreated islets delivered to the same site were accepted by the recipients.
23 2

i S 8 Y lanal) Aallaall e il dall Jiy il Jas ¢
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..., encourages optimism that human patients can be " preimmunized " with

24 | relatively few, 3A
e SR (pim e i gl by J5E e g g ) L
, carefully selected islets and then given the balance of the cells after tolerance
25 | has been induced. 3A
e@_pl dAA:\“ c:"_\\h‘\ Jagz\L\.S a.u‘)id\ ¢Lkr—1..\ G:\J ?Js'd [
The main reason has to do with a growing consensus that type I diabetes_is
caused by autoimmune process, that differs from rejection,
26 3A
e1a ugan A ditall 431l Ao Liall I Gl ) Sl @l oY) S a8 13g] e 1) ) Ll
e I Tl n 5 S
The biocompatibility of the device has since been improved.
27 3A
e Sl L8 55 ol 46y sl oda sl il
These fragile droplets were then coated with plastic and placed in the
abdominal cavity.
28 1
o Crmg ol (Y g€ JSG e e ) A0 aley Laamy RSl &l puladll o8 cuplat
bl iy sail
These fragile droplets were then coated with plastic and placed in the
abdominal cavity.
29 1
(2 S Je—\(&-}‘}(}-ﬂ-\sds&‘;ﬁ Glas )4.:5_\.“"“ Sl Balay W aay gl <ol yuladl) oda Cuda g
il sl
Plastic-coated droplets that are more biocompatible have been made and
30 | diabetes temporarily in a patient.
2

on S i )l il BBl ST (o 5 €SBty sy sl il )

2 S (s shsa e 8l (e e JS 5l S o -y &) s
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The islets were protected from both immune rejection and autoimmune

31 | destruction. 3A
el a5 e liall (=8 ) e lia il pall s
..., the collected research in animals and patients strongly suggests that
encapsulation of islets in a biocompatible membrane should be well tolerated.
32 3A
) of G ssi | i) e &5 il gad) e a sl s pad ) G il s
Leland (S G son (38 5 oLty Ailaial
If enough islets are supplied,
33 3A
SN A el Lindaiasl 130
Most of them relate to the demand that huge number of islets be implanted.
34 3A
¢ 5l e LESH Gl i) ) Aalall s ST dualy s ¢
We are now testing a membrane that is made of similar material ...
35 3B
:‘\.Q.JL'AABJLAUA(GM WS u‘}” PSP
If a way could be found to pack islets even ...
36 3A
el e VAR sk alag) Ladaial 13
Before any device can be used on a wide scale,
37 3A
¢l 5 Bl e sl gl Jlasind 8 431 V)
Moreover, about two million type II diabetics are treated with insulin,
38 1
¢ O susVL o sallay AN daaill e g Sl el Cliae sl o llin ()8 12a ) i)
, and only approximately 1,000 pancreases are recovered.
39 ‘ 3A
i S Y s e J panll (S eV s
They are drawn to this solution partly by the prospect that precursor cells
40 ; able... 3A

s Sy a1 3 (5aSs Jal 13 b il o 2l
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They are drawn to this solution partly by the prospect that precursor cells able

41 | to give rise to islets could be isolated and induced to produce islets in quantity. | 3A
5 Y sl e 5, ALl LA e (Sal a1 b s
They are drawn to this solution partly by the prospect that precursor cells able
42 | to give rise to islets could be isolated and induced to produce islets in quantity. | 3A
el b Y ey e () Jsnll e Lgmy pad s Sl e I dasadl) e 5060
The cells could be obtained from beta cell tumors,
43 ; 3A
o Gy LA 551 g LAY o3 e J gl (S
... , and to ensure that the transplanted beta cells would not spawn tumors in
44 | the body, are being explored 3A
o G A )5 a8l oda sale Y 3515k el O (5 e
If the islets are hidden from the immune system by encapsulation,
® sl Al g deliadl Slea e <l sall sda Lisa 13 ?
... transplantation across species should not trigger the rejection that would
46 | normally be expected. 3B
oo 8 il iyl ) (s o Adliaall £ ) 51 e Gl ) o8
... when hollow fibers containing dopamine-secreting cells are placed near the
47 | diseased area of the brain. 3A
L WOA e (g 5iat A8 gae i e g 2ie Allea B
Undoubtedly this roadblock, like those impeding the way to islet
48 | transplantation, will eventually be overcome. 3A

a5 iall oda (e il il i bl




Appendix 2
E-A Parallel Corpus

"Building a brainier mouse"

88

and
MelSh ST ) i )
ST-TT Tax.
I received mail by the bagful and was forwarded dozens of jokes.
D 8 A e ey, |
The human brain has approximately 100 billion nerve cells , or neurons , that are
linked in networks to give rise ... 2
e 450 Sl (B Gl Ll Jal | Al @l gaand) (e sl 100 Ut (5 i) flanl) dlliag
... and memory were laid in 1349 ,
) ‘ 3A
ceee L A ) 5 Aiad) LYY agd sl puda g o3 M8
... to explain how memory is represented and stored in the brain .
e el b 0 555 I Ly s ) A Ly ey ’
... to explain how memory is represented and stored in the brain ...
e ladll B 3R 55 S0 Ly Jiai A A Ly pusdy 1
In what is now known as Hebb's learning rule ,
il sy Y1 o a ek 1
...., he proposed that a memory is produced when tow ...
JSs gyl yie G ssac Ty Laia o 5358 )SIA ()l alaill o Bac sy VT o pmy Laid (g 8 088 | D
Ol e
The reduction is also long — lasting and is known as long — term depression ...
’AA;Y\J:\}LJLASY\S&”&ASJA;Y\J:\}LOMH&OJS:\‘B :
Although LTP and LTD had been shown to depend on NMDA receptors,
2

sl OolEl) e ciatlall dlaie ) (el e aa g

....... geeeees
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...that rats whose brains have been infused with drugs that block the NMDA ...

. e e Lgnadl () ps (A 13 ) ) 1
.... In which one gene has been selectively inactivated,
11 3A
L ABE) B ) gy i) gaa) Jaand o3 () 8 4
But many types of knockout mice die at or before birth because the genes they
12 | lack are required for normal development. 3B
_____ (el aliill & gllag Laagies Al Sl oY
.... because that is where most LTP and LTD studies have been conducted and
13 | because people 3A
il ) aliee ol el cudia 3 a Akiall s3a oY
And the memory deficits of the knockout mice might have been caused by
14 | another, 2
celisia e AT IS e i 8 L i) o) 8l 5215 SN 5o 065 Las s
I'injected this gene into fertilized mouse eggs, where it was incorporated into the
15 | chromosomes.... 2
LU il g clsall Jals Camen) Cua )yl aaY mile (g Jaks Al oda Cuiia A
...and (was) produced genetically modified mice carrying the extra copy of
16 | the..... 2
b 3 e Ul b caailf
Without memory, one cannot measure learning; without learning, no memory
17 | exists to be assessed. 1
L3 810 2 5 Y alatl) (50 (e,
...., iIn which the mice were required to use visual cues...
18 3B

A el a1 Qe Gl 8l e sllaall (IS G
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We can expect many molecules that play a role in learning and memory to be

identified in the coming years.

A
v 8SIAl 5 alail) 3 g pas iy 55 )SIA g aladll 81550 (258 il ha Bae 3 g g s (of LSy 3) ’
AL i) b L et e
Intelligence is traditionally defined in dictionaries and by many experimental
20 | biologists as problem-solving ability. 2
el e LSAN g 5l G ol sl (e el el g8ll b jad
The possible side effects of such drugs in humans, for example, would need to
21 be carefully evaluated, 3A
8 Lapss callatind — JUal) Qe e - ) (sal H8lal) o3 il dlaiaall diladl el il W
They have been genetically engineered to make more than the usual amount of a
22 | key subunit.... 3A
il Al 5 e i sy (i) U 55 Lgtnit 5 5 280
Could the same technique be used to enhance people’s ability to learn and
23 | remember ? 3A
..... BMa Cpament (A Lgh1d Al aladiul (Say b
The safety and ethical issues surrounding human genetic engineering would also
24 | need to be addressed, 3A
..... CLEMAY) 5 LDl Lliad Agal 5o (e Y
But that test, which is called an object- recognition task, assesses only one type
25 | of memory. 1

caad s Uaad W) iy Y e LaY) Ca et sl ey A laay) el oS
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We placed into the pool a nearly invisible, clear Plexiglas platform that was

almost but not quite as fall as water deep, so that it was just hidden beneath the

26 | surface.
2n ) sl ) Jalays L8 el s GBI n€ Q) gl (L ; im sl Jla L g
PP A SWRLIES B UL T «E WG LR GITENTR O | DY DY
The newly incorporated firm is called Eureka pharmaceuticals.
Y ey Al ) ntdll 1Sy 5 55 A 030 e
We believe the tools that Joe and his colleagues have developed can be
28 | translated pretty quickly into a basis for ...
L SLISY bl () Ao e a5 O S 0505 s Waaa sl ) il o) (o e
When the brain is starved of blood,
29

o) (e gladll o g Laviad




Appendix 3
E-A Parallel Corpus

"The coolest gas in the universe"
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Most of the time the bizarre features of quantum mechanics are hidden behind a
facade of classical physics. 3B
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..., and their behavior is rigidly prescribed by deterministic laws.
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The locations and motions of particles are fundamentally equivocal and ruled by
probabilities. 2
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Even the idea of objects having distinct identities is radically modified for
quantum particles. 2
A BT 0 i laie il sa alua S (L 3SA ) s
Gaseous Bose-Einstein condensates were first created in the laboratory in 1995,
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..., a full 70 years after the phenomenon was predicted by Albert Einstein based
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When liquid helium is cooled to within 2.2 Kelvin's of absolute ...
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Superfluid helium can be produced in large enough quantities for one to watch ...
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, sometimes that had never been achieved so directly in 60 years of work on

9 | Superfluid helium. 3A
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Essentially nothing can be done about liquid helium's density ...
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But the density of gaseous BECs can be adjusted by tightening ...
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... imagine how chemistry could be studied if we could weaken or strengthen
12 | the ... 3A
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These results are now well understood by sophisticated theoretical modeling ...
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The atom's interactions can be modified by so-called feshbach resonances,
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Long-lived condensates with tunable interactions were developed earlier this
15 | year by Cornell and ... 2
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Such beams are known as atom lasers,
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Atomic beams are already used in a Varity of scientific and ...
17 1
e Aalall Dlaplail) (e el 84 )0 o jall padi
The atoms of BEC are confined in a magnetic trap by their ...
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Atoms whose spins had been flipped dropped out of the trap — crescent — shaped
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... finally produced an atom laser that could be pointed in a direction other than
down ...
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When the population of atoms in the single quantum state is amplified by ...
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Matter-wave amplification does not mean that matter is created out of energy by
22 | the amplifier. 2
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Rather a small atom laser pulse is created in a BEC,
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..., and that pulse is amplified when ...
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Concurrent scattering of the light from a pump laser beam ensures that
momentum and energy are probably conserved.
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a. Vortex Lattices have been imaged in a stirred condensate of rubidium atoms
26 3A
e o) s g I Y e AHUS 3 sy ga 25 il 5 S
While a magnetic trap holds atoms, the hottest fraction of atoms is continuously
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The time-averaged orbiting potential magnetic trap has been adopted by several
group ...
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Their magnetic fields are produced by running current through ...
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The permanent magnets cannot be turned off,
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So the condensate can only be imaged in Situ.
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Glowing sodium atoms are held in a magneto-optical trap and ...
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Daniel Kleppner of M.I.T. would be introduced at conferences ...
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The three groups that first demonstrated BECs in 1995 and 1996 were led by ...
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Visible light and standard laser techniques can be used ...
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A Bose-Enstein condensate in hydrogen had been observed at last ...
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The first atom laser was powered by gravity ...
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In the first directed atom laser, atoms were propelled sideways out of the trap ...
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The photons' waves are unsynchronized.
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"Trilobite Molecule" of two rubidium atoms, 1,000 times larger than a typical
40 | diatomic molecule, could be formed within a condensate by appropriate laser ... 2
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The green ball is one atom, the other is obscured under the "twin towers"
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