


 

 

 

Merhum  ithafen... 



Cilt: 4 1 Haziran 2022

Dergi Sahibi

Prof. Dr. Turgay UZUN

Fen-

ler

TEL

e-mail: eyuptel@osmaniye.edu.tr

Prof KIRMIZI

e-mail: bulentkirmizi@osmaniye.edu.tr

e-mail: nazmisedefoglu@osmaniye.edu.tr



Prof. Dr. Mohamed Belgiad (University of Science and Technology Houari 
Boumediene)

Sekreterya

-

e-mail: asiyeerdag@osmaniye.edu.tr   

YALGIN

e-mail: 

e-mail: rakiyeozdal@osmaniye.edu.tr

- Son Okuyucu

e-mail: deryaulutas@osmaniye.edu.tr

okufed@osmaniye.edu.tr



Cilt: 4 : 1 (Haziran 2022)

1
1-14

2 15-25

3 26-59

4
Anli-

Ahmet 
60-65

5
Tamer DOGAN

66-70



, 2022

Osmaniye Korkut Ata University
Journal of Faculty of Arts and Sciences,
Volume 4, Issue 1, 2022

Osmaniye Korkut Ata 
Fen Edebiyat 

Osmaniye Korkut Ata 
University Journal of Faculty 

of Arts and Sciences

Native Language Using Patterns in Second Language Learners' Lecture Notes: A Case 
Study 

1, *

1

*Sorumlu yazar: aslikiz1@gmail.com, ORCID: 0000-0001-7467-3994
DOI: http://doi.org/ 10.54990/okufed.1121782

To cite: A. (2022)
, 4(1),01-14. DOI: http://doi.org/ 

10.54990/okufed.1121782

Research Article Abstract 
Received: 26.05.2022
Accepted: 27.06.2022
Published online: 
30.06.2022

It is an undeniable fact that notetaking is an effective strategy in second language 
learning. This study highlights B1 level adult ESL students' strategy of using 
their L1 during their notetaking in a native-speaker teacher's lectures. For this 
study, a combination of grades taken in B1 level English courses were collected 
from different participants and these grades were analyzed through thematic 
content analysis. Additionally, the same participants were given a semi-
structured questionnaire to discuss the overall effectiveness of partial first 
language use in students' grades. The study findings showed that, in general, 
when students encounter a complex vocabulary and can immediately remember 
the equivalent of these words in their first language, they directly translate the 
foreign language word they encounter into their mother tongue. However, if they 
cannot remember the exact first language equivalent of the foreign word, or if the 
first language version is complex, or if the student is unsure, it shows that they 
have explained these words using their second language. These findings have 
significant contributions to educators and test-designers as they can develop new 
language teaching and assessing strategies via using L1 notetaking.
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1.Introduction  

Notetaking is one of the strategies towards which many teachers encourage their students, 

mostly because it is an organized way of recalling what was learned. Wilding and Hayes (1992) 

argue that notetaking requires a great deal of attention as it means recording some information 

using some techniques. Similarly, Smithies (1983) argues that notetaking is an effective strategy 

not only in English classes, but it is also valued in EFL contexts as it is a high and demanding 

cognitive ability to select significant points from a spoken discourse. Also, Carrier (1983) stated 

that, even though notetaking looks like an out-of-date practice in an area in which students tend 

to use more technological devices and teachers tend to distribute a copy of their lecture notes, 

most of the students agreed that they still take their own notes with pen and paper.  

Starting from the past ten years, we have seen a growing amount of literature worldwide, 

highlighting the importance of notetaking in education and considering it an essential, organized, 

and complex activity that triggers student comprehension. It is believed that notetaking is an 

activity that survives the test of time in academia (Dunkel et al., 1989) and maintains its' 

significance. Thus, it is significant to discover students' habits and tendencies while taking notes 

and create teaching strategies accordingly. The current study explores in which circumstances 

students switch to their L1 in their lecture notes and its reason. To ensure that the teacher did not 

initiate their L1 switches, a class in which only two English native-speaker teachers taught was 

selected. Students' already-existing notes were examined to make a naturalistic observation. 

Different theories exist in the literature regarding notetaking in the educational context. 

According to the research that Tsai and Wu conducted in 2010, it is found that Chinese adult 

students receiving English-only classes showed better traces of comprehension in both long 

lectures and short conversations when they wrote in English compared to the ones who have 

taken their notes in Chinese. Similarly, Siegel (2016) argued that some scaffolding or 

pedagogical support concerning notetaking would make students effective note-takers in their L2 

and their L1. These two findings suggest students can benefit from the notes they have written in 

their L2 just as much as, sometimes even more, than the notes they have taken in their L1. 
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Conversely, Dunkel (1988) suggested that L2 notetaking is a handicap for English for Academic 

Purposes (EAP) students. There is much research for L1 note-takers to be successful note-takers 

in their L2. In the same vein, Clerehan (1995) highlighted the L1 and L2 word counts in her 

study, which she conducted with students taking law lectures. She found that while the average 

word count in L1 notes was 442, the average in L2 was 232. Besides, in the study conducted 

with non-native learners, Hayati and Jalilifar (2009) found that ESL students considered 

notetaking a barrier to their comprehension as they could not follow what the lecturer said 

because they were writing. Altogether, these studies provide important insights into the L1 and 

L2 notetaking separately. However, there is a need for studies that naturally examine the effects 

of L1 and L2 usage. In all studies mentioned in this section, students are given a task. Namely, 

the researcher experiments on the students, and the results are primarily quantitative. Overall, 

this situation shows the in-depth need for qualitative research to understand the effect and the 

reasons for the mixed notetaking phenomenon in L2-only classes. In the following pages, the 

following research questions will be answered: 

 In which circumstances do adult EFL learners refer to their L1 in their notetaking, and 

why? 

 Does taking their notes in their L1 contribute to their overall lecture learning? 

2. Methodology  

2.1. Data Collection 

This study differs from the previously mentioned works because a case-study approach was 

adopted to examine fewer participants in a detailed manner. A two-phased data collection 

process was adopted to go hand in hand with the multiple sourced nature of the qualitative 

research and better interpret the answers to our research questions. In this study, the data were 

purposefully collected from a group of students (7 people, intermediate level) receiving English 

lessons for four hours per day from two native-speaker teachers in a language course. Because 

down our research with the usage of Turkish in L2 notetaking, we included two Syrian students 

who refer to their knowledge of Arabic while taking notes. Before collecting data, participants 

signed a consent form stating that their data would be used in research to avoid violating ethical 
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the first step of data collection, the participants were asked to lend their notebooks in which they 

wrote their lecture notes, and the relevant data, including L1 and L2 notes on the same page, 

were selected. This data enabled the researcher to examine students' notetaking patterns 

critically.   

For the second part, the participants were delivered a semi-structured questionnaire via 

Google Forms (link available at: https://cutt.ly/IKAQWsL). The semi-structured questionnaire 

including three open-ended questions was delivered in Turkish without a word/sentence 

restriction for the participants to be able to write more detailed answers. A significant advantage 

of using an online platform was that it enabled participants to record their answers from any 

location. Besides, the semi-structured questionnaire offered an effective way of gaining 

supporting evidence for the results of the researcher's critical examination of the notes. Also, as 

Wright (2005) suggests, thanks to online platforms, it is now possible to reach countless 

participants when conducting research and it is time and cost-efficient. However, Nayak and 

Narayan (2019) argue that online questionnaires are not quite trustable as one of the major 

onfidential or not, and they 

Considering all these factors, the questionnaire in this study was conducted via an online 

platform to be time efficient.  

2.2. Data Analysis 

After data collection, a winnowing procedure was conducted to find the helpful piece of 

information. Students' notes were thematically analyzed considering the difficulty factor of the 

newly introduced item, and common patterns were searched. Students' notes were categorized 

according to their relation to various sub-categories of language (vocabulary, grammar, etc.). 

After the first analysis, notes were checked by another researcher who studied for a Ph.D. in 

ELT. Thematic Content Analysis was very useful in this research because it offered a systematic 

look at what this study aims to investigate. In most basic terms, TCA means interpreting the data 

with codes on a more abstract level (Vasimoradi et al., 2016).  The results of this critical analysis 

were combined with the questionnaire findings and the original footage of the notes were 

included in Appendix.  

3.Findings 
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language lecture notetaking was aimed. The first concern of this study was to investigate in 

which circumstances do adult EFL learners refer to their L1 in their notetaking, and why. Figure 

1 shows that during a lecture about "narrative tenses", a student from the participant group 

(student 1) preferred taking a portion of her notes in L1. It can be observed that the student has 

written a Turkish explanation about the "past continuous" tense, which is a tense readily 

ct tenses, 

which are not available in their native tongue, she preferred explaining the aforementioned tense 

in English.  

 

 

Figure 1 

     Similar to Figure 1, in Figure 2, a different participant can be seen using the same technique. 

In the extracts taken from two consecutive pages, student 2 uses his L1 to indicate the exact L1 

correspondence of the newly learned vocabulary item "improvise." However, he uses his L2 to 

express the verb "to bid," as it is a verb of which one cannot swiftly recall the direct Turkish 

translation. 
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Figure 2 

Alternatively, in an extract taken from student 3 (see Figure 3), it can be inferred that while 

almost the whole page was written In English, the student preferred highlighting only a tiny and 

specific part using a Turkish word to remember the structure better. Yet, student three 

demonstrated almost the same notetaking strategies with S1 and S2 on another page (see Figure 

4). While he wrote the same L1 for the word "income," he used L1 and L2 to clarify 

"plagiarism." Obviously, the student did not know, or could not swiftly remember that 

"plagiarism" means "intihal" in Turkish. Thus, he used the phrase "ihanet etme." However, when 
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he understood that the words "ihanet etme" do not overlap with the meaning of "plagiarism," he 

decided to explain the term in L2. 
Figure 3 

 

Decent: respectful 

Impose: kendini destekleme 

 

Income: gelir 

Mania: very crazy about smthng 

Plagiarize: ihanet etme (stealing thinking) 

 
Figure 4 

Like Figure 3, in an extract (Figure 5) taken from one of the Syrian students' notebooks, it was 

seen that she preferred translating the new grammar rule she had learned to her L1.  

 

 

 
Figure 5 (In the highlighted part, it is written: After the proposition, we use a noun, a pronoun, or v(ing). 

     

native tongue helped them having a better understanding of the overall lecture. The results 

obtained from the questionnaire were hand in hand with the results of the critical examination. 

Considering the answers to the first question, students supported the idea that they prefer taking 

their notes in L1 when they encounter a novice vocabulary or grammar item. Yet, two of the 

participants indicated that they use their L1 because they don't find themselves competent 

enough in their L2 to explain all the points that have been mentioned in the lecture. One 

participant stated that she prefers referring to her L1 because she finds herself faster when 

writing in L1.  

     In the second question, students expressed that using their L1 makes them feel more 

comfortable. However, four of them stated that it doesn't give them confidence as they suffer a 

certain kind of remorse and inadequacy because they cannot explain all the points in their L2. 
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One participant expressed that she felt even more comfortable and confident when she wrote 

everything in L2. 

Surprisingly, for the third question, all participants declared that referring to their L1 while 

taking notes helped them to a certain degree to understand the overall lecture better.  

Thus, the findings of this study suggested that adult L2 English learners referred to their L1 

while taking notes, mostly when they learn a new vocabulary or grammar item, and they do it for 

several purposes. Some of the answers to the questionnaire items are as follows: 

For the first question:  

 

 

 

For the second question: 

 

 

For the third question: 

 

 

4.Discussion 

 As an overall result of this study, it should be once again acknowledged that referring to the 

mother tongue when studying a second language is inevitable and by human nature. No matter 

the learners' level, they use "what they know" as an assistant to contribute to "what they are 

learning." In addition, it should be noted that all seven participants in this study think that using 

two languages while taking notes helps them for a more complete understanding of the lecture. 

Also, at the end of this study, it is once again emphasized that translation is not a strategy to be 

ignored while language-learning unlike many people believe. Thus, this study can be considered 
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as a directive for curriculum makers, test-designers, and teachers because it highlights the benefit 

and necessity of L1 usage in language classrooms. In research she conducted about 

translanguaging, Yuvayapan argues that even though teachers believed that L1 use is significant 

in classrooms, their practical applications in certain circumstances proved otherwise 

(Yuvayapan, 2019). So, even though it is an undeniable fact that having an L2-only environment 

is a huge source of advertisement for language schools and courses, and recently there has been a 

massive trend of hiring native-speaker babysitters for children to learn English, parents, and fee-

-speaker" term itself is a problematic concept (Alptekin, 2008). 

Nevertheless, students and anyone interested in language learning need to know that the quality 

of teaching does not depend on the languages being used throughout the lesson but on the 

learning outcomes. Namely, the quality of the learning can be understood by looking at the 

overall match between students learning outcomes and lesson objectives. As Auerbach (1993) 

suggests, L2-only policies in ESL teaching have unexamined backgrounds, and they have no 

pedagogical justifications. Thus, teachers should be aware of how unavoidable L1 usage is as the 

evidence shows that even though both teachers who taught these participants were native 

speakers. There wasn't even a trace of their L1 during the lectures; the participants still referred 

to their L1 while taking notes. However, it is worthwhile mentioning the idea that students' notes 

in which they referred to their L1 should be observed by their teachers very closely as sometimes 

these notes are either incorrect or incomplete. So, even though the students use their L1 to 

understand the lecture better, they might have a wrong or missing understanding of the lecture. 

correspondence in Turkish; however, as the participant did not know it, he mistranslated it. 

Besides, all the participants made many grammar mistakes even when responding to the 

y to use their L1 efficiently is another 

factor to be considered. 

 A meaningful incident while collecting the data for this study was that even though more 

students indicated that they took their notes in both L1 and L2, most were unwilling to share 

their notebooks, thinking that their notes could be funny and embarrassing. This incident is a 

piece of obvious evidence for students' being afraid of making mistakes, mainly their mistakes' 

being acknowledged by other people, especially by experts. It suggests that teachers should focus 

more on the pedagogical side of teaching, in this case, lowering student anxiety towards making 

mistakes.  
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5.Conclusion 

 Note-taking is a strategy on its own and the use of L1 in L2 note-taking practices were often 

underestimated and ignored. The aim of this study was to investigate in which cases students 

refer to their native tongue while taking notes in English and the importance of doing so. 

However, there were very few studies that gave an in-depth insight concerning students

strategies for referring to their native tongue in their L2 note-taking practices. Results showed 

that students are eager to take notes in their native language when the word they encounter can 

directly be translated or is readily available in their L1. Yet, students preferred making an 

explanation in English either when they could not remember the direct translation of the word or 

when they felt like the L1 correspondence did not fit with the L2 meaning.  

In short, this study proved that referring to L1 in their note-taking practices yields benefits, at 

least gives confidence, to adult L2 learners, and L1 use is an indispensable component of second 

language learning. The majority of the participants had positive attitudes towards L1 note-taking. 

However, it should be noted that if teachers want to benefit from L1 in their lessons, it should be 

important conclusion from this research is that the importance of L1 usage both in the classroom 

environment and while taking notes is not appreciated enough by teachers; instead, teachers tend 

to prevent students from using their native tongue, thinking native-like oral fluency can only be 

possible via avoiding the use of L1 in a classroom context. Thus, it is a source of shame for some 

students to refer to their L1 as they think they are not competent enough to take notes in L2-only. 

However, it should be noted that L1 use enables learners to gain a better command of the native 

tongue and develop their listening ability to a better extent while learning an additional language. 

Thus, it should be noted that further research is needed to investigate the effectiveness of L1 use 

in ESL classroom context and L1 use while notetaking. This study is limited in the sense that it 

includes few participants. Nevertheless, more quantitative research with more participants is 

needed to be able to generalize the findings of this study. Also, Titsworth (2004) found out that 

students are able to take better notes and better understand the lecture when their teachers give 

some tips on how to take notes. Thus, it should be noted that teachers need to be trained in a way 

that they have a certain awareness of notetaking practices and how to take notes in a systematic 

way. Namely, teachers should be aware of the strategies and organizational cues in notetaking 

practices so that they can make their students use notetaking as an effective assistant in their 

educational processes.  
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"fiction" of the reinterpreted world has been questioned by considering 
Jaques Lacan's theory of the subject. The aim is to reveal the relationship of 
fiction with social change in a theoretical framework and to analyze the 
prominent features of the text in the context of "construction of language". 
Accordingly, it has been determined that fiction has undergone changes 
under the influence of social events/authorities and emerged as a result of a 
guided experience that has the typical characteristics of each period. In 
order to support the claim of the study, two texts  Felatun 

periods were selected. Language and its connection with historicity have 
been examined based on Lacanian terminology and sample texts. 
Lacan builds his theory on "language" and its power. Language as a power 
emerges in different guises in the unchanging laws of the periods from oral 
culture to the present day. Ea  
the repressed  acting as a threat to the repressed and at the same time with 
the thought that what has been lost (loss of object) can be regained. 
Accordingly, it is possible to encounter a storyteller of an imaginary world 
with simple, ideal and unchanging features in oral culture. The society's 
desire to integrate with nature and the fact that the "individual" has not been 
discovered yet offers the reader a different fictional experience. On the 
other hand, with the transition to written culture, with the effect of rational 
laws, the narrative begins to represent external reality on the basis of the 
law of "causality". It can be said that these laws dominate the society, the 
idea of being Western in the modern era has also infiltrated into fiction, and 
the language has assumed the carrier of these ideas. In the postmodern 
period, it can be observed that the trust in reality has decreased, the 
suspicion has increased and the established narrative laws have been 
suspended. Especially after the 1950s, it can be determined that the texts 
radically rejected all language laws with an irrational style. 
 
 

Keywords: 
Efendi. 
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ibarettir. Pa

a hem masal hem de roman toplumun kendini var 
-

alana- 

 

oman modern d  

tmemesidir. T
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na 

ko, 2019, s. 78). Roman ve 

hrip edecek unsurlar, fantezi 

ik 

giderilemeyecektir.  

4.  

Makalede,   (1875
rlendirilmi

temsil etti le
 

  - - 
as

  
anla

-
- el

i 
 

re
-

ise modern ak

mlenebilir. 

 n 

. Masal kal
yaparken roma
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znenin de buna  
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Population characteristics are one of the factors necessary to determine the 
geographical characteristics of cities and to include them in a certain category 
within the settlement classification. Population characteristics constitute an 
important criterion for the explanation of the demographic change and 
development of the city in the establishment and development process, social, 
cultural and economic as well as the development of the city in terms of area. 
Knowing the natural environmental characteristics and human resources of 
the city is an issue that needs to be emphasized for the estimation of regional 
development dynamics along with issues such as development and planning. 
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Information on population means knowing the total amount of human beings 
interacting with the natural environment in a certain area and the aspects of 
this amount such as age, gender, education level, and migration. By the same 
token, the population is a dynamic phenomenon shaped by the interaction of 
sensitive issues such as regional strategies, regional economy, nutrition, 
shelter, and organization of social and cultural activities. In this study, the 
population characteristics of the city of Osmaniye were examined by using 
the numerical data obtained from TUIK Statistics. The data in question were 
interpreted by mapping the preparation of tables and graphics through the 
ArcMap interface version 10.5 of Arcgis software. The population of the city, 
its geographical location, transportation features, local (topographic) 
conditions, climatic, social, economic and close cultural relations with the 
surrounding settlements stand out as the determining factors in the population 
characteristics. 

Keywords: Osmaniye City, Population, Population Growth, Population Characteristics. 
 

 

1.   

Demografi 

, s. 

 

, s. 
madencilik, ticaret, turizm gibi   

lisans ve doktor
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-
, s. 22; Kurt, 2007, s. 

478), Ceyhan Nehr

seviyesinden 100-

- -

 

  

  

Harita 1.  
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nde etkilemektedir.    

 

getirmektedir.  

 

-Yarpuz, Mitisin 

 

-

in hem 
sosyo-  

2.  

tablo ve grafikler 
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3.  

 

 

-
 

, s. 
-

 

94) senesi 

, s. 106-150). 1880-
 

 

- rinin birinci cildinde, 

, 
s.  
Cebeli Be -
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, s.  5

  

, s.  102). 1894-

-i Devleti Aliyye- -88; aktaran 
, s. 88).  

 

 

3.2.  

-
 

 

 

belirtilebilir.   

Tablo -2020). 

 
  (%)  

1927 4.968 - - - 
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1935 8.584 3.616 72,78 68,3 

1940 8.988 404 4,70 9,19 

1945 10.498 1.51 16,80 31,0 

1950 13.004 2.506 23,87 42,8 

1955 19.108 6.104 46,93 76,9 

1960 27.451 8.343 43.66 72,4 

1965 34.027 6.576 23,95 42,9 

1970 46.355 12.328 36,23 61,8 

1975 61.581 15.226 32.84 56,8 

1980 84.212 22.631 36.74 62,5 

1985 103.824 19.612 23,28 41,8 

1990 122.307 18.483 17,80 32,7 

2000 173.977 51.670 42,24 35,2 

2007 180.477 6.50 3,73 5,23 

2008 189.112 8.635 4,78 46,7 

2009 194.339 5.227 2,76 27,2 

2010 198.836 4.497 2,31 22,8 

2011 204.057 5.221 2,62 25,9 

2012 209.255 5.198 2,54 25,1 

2013 213.045 3.79 1,81 17,9 

2014 218.531 5.486 2,57 25,4 

2015 223.987 5.456 2,49 24,6 

2016 229.406 5.419 2,41 23,9 

2017 233.242 3.836 1,67 16,5 

2018 231.739 -1.503 0,64 -6,47 

2019 237.476 5.737 2,47 24,4 

2020 243.490 6.014 2.53 25 
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-2020).

fus istatistiklerindeki 

-
-
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-
-

-57).  

-

 

-

 

ADNKS, 2007). 

-

-1.503 olarak bel

 

en 
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3.2.2  

 

, s.  dir. 
 

 

 

Tablo 2. -2020). 

 
 

 Cinsiyet 
Erkek  Toplam  

1927 - - 4.968 - 
1935 - - 8.584 - 
1940 4.593 4.395 8.988 104.5 
1945 5.339 5.159 10.498 103.4 
1950 - - 13.004 - 
1955 9.881 9.227 19.108 107.0 
1960 14.175 13.276 27.451 106.7 
1965 17.550 16.477 34.027 106.5 
1970 24.795 21.560 46.355 115.0 
1975 31.772 29.809 61.581 106.5 
1980 42.868 41.344 84.212 103.6 
1985 53.249 50.575 103.824 105.2 
1990 61.121 61.186 122.307 99.8 
2000 87.760 86.217 173.977 101.7 
2007 90.326 90.151 180.477 100.1 
2008 94.724 94.388 189.112 100.3 
2009 97.766 96.573 194.339 101.2 
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2010 99.443 99.393 198.836 100.0 
2011 102.732 101.325 204.057 101.3 
2012 105.249 104.006 209.255 101.1 
2013 106.854 106.191 213.045 100.6 
2014 109.690 108.841 218.531 100.7 
2015 112.409 111.578 223.987 100.7 
2016 115.137 114.269 229.406 100.7 
2017 116.828 116.414 233.242 100.3 
2018 115.848 115.891 231.739 099.9 
2019 118.799 118.677 237.476 100.1 
2020 121.638 121.852 243.490 99.8 

Kaynak:  

ununla birlikte 2000 ile 

belirlenmektedir.    

-
 

, s.  
 

Osman - -
- -

kategorisindedir. 10-

 

 bir 
- -

 

-19 y

-
-

 

Tablo 3. -2020). 
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2000 2020 

Erkek  Toplam Erkek  Toplam 

0-4 9.872 9.143 19.015 11.317 10.706 22.023 

5-9 10.356 9.730 20.086 12.436 11.751 24.187 

10-14 10.331 9.884 20.215 12.099 11.629 23.728 

15-19 11.198 10.749 21.947 10.572 10.264 20.836 

20-24 9.500 8.945 18.445 9.862 9.400 19.262 

25-29 6.856 7.611 14.467 8.345 8.997 17.342 

30-34 5.835 5.980 11.815 8.382 9.123 17.505 

35-39 5.693 6.036 11.729 9.248 9.547 18.795 

40-44 4.800 4.873 9.673 8.822 8.957 17.779 

45-49 4.154 3.895 8.049 7.306 7.495 14.801 

50-54 3.118 2.943 6.061 5.740 5.506 11.246 

55-59 2.037 1.883 3.920 5.654 5.579 11.233 

60-64 1.451 1.562 3.013 4.167 4.034 8.201 

65-69 1.195 1.127 2.412 3.426 3.672 7.098 

70-74 771 922 1.693 2.211 2.371 4.582 

75 + 561 817 1.378 2.051 2.821 4.872 

Toplam 87.792 86.154 174.036 121.638 121.852 243.490 

Oran (%) 50.4 49.5 100 49.9 50.1 100 

Kaynak:  

-
-

-
-

-  

-34, 35-39, 40-44, 45-49, 50-54, 55-59, 60-64, 65-69, 70-

 

 
-29 ve 45-

-

 

40-
-54, 55-59, 60-64, 65-69, 70-
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nda bu 

memleketlerinde tav
 

, s.  
-

2).  

-
-

 

izlemektedir. 

 

  

-4 ve 15-
-34 ve 35-

-
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-

 

-

umu dikkate 

 

 

  

-

- -
grubundan daha fazla oldu

- -
 

-14 
-

-
-4 

 

Tablo 4.  

   



40

Grubu
Miktar Oran (%) Miktar Oran (%) Miktar Oran (%)

0-14 30.559 17.5 28.757 16.5    59.316 34.10

15-64 54.642 31.4 54.477 31.3 109.119 62.73

65 + 2.527 1.45 2.956 1.69 5.483 3.15

Toplam 87.792 50.4 86.154 49.5 173.946 100

Kaynak:

-
-

da 0-
-

Tablo 5.

Grubu Miktar Oran (%) Miktar Oran (%) Miktar Oran (%)

0-14 35.852 14.7 34.086 14.0 69.938 28.7

15-64 78.098 32 78.902 32.4 157.000 64.4

65 + 7.688 3.1 8.864 3.8 16.552 6.9

Toplam 121.638 49.8 121.852 50.2 243.490 100
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Kaynak:  

- -

 

3.2.3. mu 

 

1997-

 

  

 

Tablo 6.  

 Erkek %  % Toplam % 

Bir Okul Bitirmeyen 18097 13,79 17.743 13,520 35.840 27,31 

 21476 16,36 23.352 17,793 44.828 34,15 

 3098 2,36 2.676 2,039 5.774 4,40 

Ortaokul 7769 5,92 4.302 3,278 12.071 9,20 

Ortaokul Veya Dengi Meslek Okulu 309 0,24 145 0,110 454 0,35 

Lise 11518 8,78 8.229 6,270 19.747 15,05 

Lise Dengi Meslek Okulu 3131 2,39 1.694 1,291 4.825 3,68 

 5191 3,96 2.485 1,893 7.676 5,85 

Mezuniyeti Bilinmeyen 23 0,02 1.0 0,001 24 0,02 

Toplam 70612 53,82 60.627 46 131.239 100 

Kaynak:  
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durumunun en fazla ilkokul mezunu (% 16.3) ve en az da ortaokul veya dengi meslek okulu 

ilkokul mezunu (% 17.7) ve en az ise orta
 

 

  

 

 

 

Tablo 7.  

 Erkek %  % Toplam % 

Okuma Yazma Bilmeyen 1.102 1.00 6.975 5.70 8.077 3.30 

Okuma Yazma Bilen Ancak Bir Okul 
Bitirmeyen 

13.112 10.70 15.089 12.30 28.201 11.50 

 21.147 17.30 28.184 23.00 49.331 20.10 

 9.846 8.00 7.262 6.00 17.108 7.00 

Ortaokul Veya Dengi Meslek Okulu 25.406 20.80 21.804 17.80 47.210 19.30 

Lise Ve Dengi Meslek Okulu 28.587 23.40 24.613 20.10 53.200 21.70 

 19.136 15.60 15.211 12.40 34.347 14.00 

 1.560 1.30 936 0.80 2.496 1.00 

Doktora 227 0.20 123 0.10 350 0.10 

Okuma Yazma Durumu Bilinmeyen 2.055 1.70 2.255 1.80 4.310 1.80 

Toplam 122.178 100.00 122.452 100.00 244.630 100 

27,3%

34,2%4,4%

9,2%

0,35%

15,1%

3,7%
5,9%

0,02%
Bir okul bitirmeyen

Ortaokul

Ortaokul veya dengi meslek okulu

Lise

Lise dengi meslek okulu

Mezuniyeti bilinmeyen
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Kaynak:  

9.846, K.7.762), ortaokul veya dengi meslek okulu (E.25.406, K.21.804) ile lise ve dengi meslek 

 da 
belirlenmektedir.  

   

  

den biri lise ve dengi okul mezunudur. 

  

(% 15.60) 

urulan Osmaniye Korkut 

 

3,3%

11,5%

20,1%

7%

19,3%

21,7%

14%

1% 0,1% 1,8%
Okuma Yazma Bilmeyen

Okuma Yazma Bilen Ancak Bir Okul Bitirmeyen

Ortaokul Veya Dengi Meslek Okulu

Lise ve Dengi Meslek Okulu

Doktora

Okuma Yazma Durumu Bilinmeyen
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gelmektedir. 

3.2.4.  

 

, s.  

(Https://www.tuik.gov.tr/media/microdata/pdf/hanehalki-butce.pdf, s. 

ve Ekonomik Nitelikleri, 2000, s.  20).  

n.d., s.  
6). 

 

 

 Tablo 8. -2020). 

 
(2000) 

 
 

 (2000) 

 
 

(2000) (2000) 

 
(2020) 

 
 

(2020) 

 
 

(2020) 
 

(2020) 
Alibekirli 2.683 625 4,2 A.Menderes 8.074 1915 4,2 
Alibeyli 9.232 2274 4,0 Ahmet Yesevi 1.851 458 4,0 

 3.910 702 5,5 Alibekirli 5.170 1442 3,5 
A. Menderes 3.285 42 7,8 Alibeyli 4.651 1414 3,2 
Cumhuriyet 9.632 2153 4,4  4.152 1032 4,0 

 4.151 794 5,2 Cumhuriyet 9.545 2792 3,4 
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 2.014 422 4,7  3.189 864 3,6 
Fatih 5.109 1048 4,8  3.962 1018 3,8 
Gebeli 2.819 538 5,2 Esenevler 8.996 2648 3,3 

 2.893 677 4,2  11.044 2957 3,7 
Haraz 1.785 355 5,0  12.135 3495 3,4 

 2.886 702 4,1 Fatih 3.528 898 3,9 
K. Karabekir 5.093 1009 5,0 Gebeli 5.744 1326 4,3 
Karaboyun 7.883 1625 4,8  4.123 1247 3,3 

 6.361 1342 4,7 Haraz 2.954 796 3,7 
 8.877 1935 4,5  6.200 1886 3,2 

M. Akif Ersoy 5.490 1209 4,5  7.098 1861 3,8 
 12.251 2440 5,0 K. Karabekir 5.405 1373 3,9 

Mimar Sinan 12.176 2269 5,3  6.686 1886 3,5 
Rahime Hatun 11.159 2448 4,5 M. Akif Ersoy 14.029 3690 3,8 
Rauf Bey 12.760 2933 4,3  14.223 3242 4,3 

 7.866 1766 4,4 Mevlana 5.825 1317 4,4 
Selimiye 4.190 870 4,8 Mimar Sinan 14.174 3538 4,0 

 2.676 559 4,7 Rahime Hatun 13.312 3763 3,5 
 1.445 338 4,2 Raufbey 15.403 4388 3,5 

 6.787 1548 4,3  6.425 1722 3,7 
 1.772 330 5,3 Selimiye 4.361 1126 3,8 

Yedi Ocak 6.820 1539 4,4    1.777 499 3,5 
Yeni 3.749 788 4,7  4.650 1276 3,6 

 1.510 247 6,1 Vatan 2.667 766 3,4 
Yunus Emre 4.713 814 5,7  1.198 298 4,0 

    Yedi Ocak 9.781 2803 3,4 
    Yeni 4.265 1133 3,7 
     3.051 730 4,1 
     7.535 2109 3,5 
    Yunus Emre 6.307 1410 4,4 

Toplam        173.977 36341 150,3 Toplam 243.490 65118 134,3 

Ortalama           5612 11722 4,8 Ortalama 67064 1808 3,7 

Kaynak: -  

 

m, 
 

 

(Https://data.tuik.gov.tr/ Bulten/Index?p=Istatistiklerle-Aile-2020-37251#:~:text=Gelir%20).  
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el konum yani 

 

, s.  289). 

, s. 340). 

 

-
konarg

 

ve 

23-
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-
 

 

a 
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 ili 

 
 

Malatya (3.

 

Tablo 9.  

   

1  17.350  21.199 

2  15.690  20.149 

3 Adana 8.278 Adana 11.986 

4 Gaziantep 6.310 Hatay 7.692 

5 Hatay 5.556 Gaziantep 7.467 

6 Malatya 3.848 Malatya 4.306 

7 Bitlis 2.098 Bitlis 2.687 

8  1.878  2.071 

9  1.471  2.030 

10 Mersin 1.325 Mersin 1.885 

 Toplam 75903 Toplam 98051 

  Kaynak:  

(20.149), Adana (11.986), Hatay (7.692), Gaziantep (7.467), Malatya (4.306), Bitlis (2.687), 

-
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dejenerasyonuna 

 

 

 

 
 

Tablo 10.   

   

1 Adana 13.743 Adana 15.059 

2  9.739  12.682 

3 Hatay 8.300 Hatay 9.506 

4 Mersin 4.454 Ankara 6.670 

5 Ankara 4.314 Antalya 6.071 

6 Antalya 4.118 Mersin 5.528 

7 Gaziantep 3.145 Gaziantep 4.178 

8  2.377  3.279 

9  2.222  3.143 

10 Bursa 949 Bursa 1.456 

 Toplam 68.485 Toplam 88.963  

Kaynak:  

Ankara (6.670), 
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- -
 

Yu

 

 

 akraba Suriyeli 

 
 

 

 

mektedir. Nitekim 
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, s. 

 

 

009), Mevlana (2013), Vatan (2013), 
 

 

mahalle
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Tablo 11.  

 
  (2000) 

 
(2000) 

 
(2020) 

 
(2020) 

Alan km2 

(2020) 

 
2) 

(2020) 
Alibekirli 2.683 Rauf Bey 15403 1,433561 10744,56881 
Alibeyli 9.232  14223 2,18303 6515,255694 

 3.910 Mimar Sinan 14174 0,607866 23317,63272 
Adnan Menderes 3.285 M. Akif Ersoy 14029 0,803931 17450,50039 
Cumhuriyet 9.632 Rahime Hatun 13312 1,008054 13205,63896 

 4.151  12135 4,404809 2754,943453 
 2.014  11044 0,624786 17676,43864 

Fatih 5.109 Yedi Ocak 9781 0,935514 10455,21377 
Gebeli 2.819 Cumhuriyet 9545 0,722168 13217,14086 

 2.893 Esenevler 8996 0,834821 10775,95672 
Haraz 1.785 Adnan Menderes 8074 0,463597 17415,99345 

 2.886  7535 1,205515 6250,439341 
 5.093  7098 1,677719 4230,744227 

Karaboyun 7.883  6686 0,50574 13220,24033 
 6.361  6425 0,770549 8338,208155 
 8.877 Yunus Emre 6307 3,602715 1750,624254 

Mehmet Akif Ersoy 5.490  6200 0,664368 9332,170708 
 12.251 Mevlana 5825 1,692821 3441,001535 

Mimar Sinan 12.176 Gebeli 5744 3,929397 1461,801972 
Rahime Hatun 11.159  5405 0,409998 13183,00714 
Rauf Bey 12.760 Alibekirli 5170 0,593223 8715,100058 

 7.866 Alibeyli 4651 0,447374 10396,21444 
Selimiye 4.190  4650 0,477573 9736,722828 

 2.676 Selimiye 4361 2,023314 2155,374503 
 1.445 Yeni 4265 1,651165 2583,024926 

 6.787  4152 0,278069 14931,53434 
 1.772  4123 0,281958 14622,76203 

Yedi Ocak 6.820  3962 1,674611 2365,923234 
Yeni 3.749 Fatih 3528 0,436534 8081,848575 

 1.510  3189 1,273799 2503,534094 
Yunus Emre 4.713  3051 0,798829 3819,342909 
  Haraz 2954 0,832242 3549,447893 
  Vatan 2667 7,12468 374,332584 
  Ahmet Yesevi 1851 1,076584 1719,326933 
   1777 0,977848 1817,256296 
   1198 1,488731 804,711966 
Toplam 173.977 Toplam/Ortalama 243.490 49,917493 3,121178344 

Kaynak:  

 

 

pl
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etkisi ile birim ala

kalan 

etkilemektedir. 

 
 

-17.500) 

10.000-  
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Harita 1.  

-

 

4. Osmani  

k 

 

metik ve Ortalama 
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28

 

Tablo 12. -2050).* 

 
 
 

 
 

Aritmetik 
 

Ortalama 

2025 284.174 286.434 274.287 281.632 

2030 320.085 323.907 299.437 314.476 

2035 360.534 366.308 324.587 350.476 

2040 406.095 414.241 349.737 390.024 

2045 457.413 468.446 374.887 433.582 

2050 515.216 529.751 400.037 481.668 

 

 

 

5. v  

r. 
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1. Introduction

Scientist use different solutions for the nuclear reactor problems since designing of nuclear 
reactor is quite complex. Neutrons used for the production of energy but neutron behaviors are 
so complicate in a nuclear power plants. In the system, not only neutrons energy different from 
each other but also their energy changes with many physical parameters in per collision. For 
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instance reactor criticality generally depend on neutron flux and from this reason scientist must 
know the flux exactly. To overcome difficult cases related with flux, diffusion approximation 
is used. This approximation has some advantages for the first estimation of reactor properties 
such as neutron transport and energy spectrum (Stacey, W. M., (2007); Lamarsh, J. R. & 
Baratta, A. J. (2001). Neutron diffusion theory provides a simplest and widely used satisfactory 
mathematical description for the neutron distributions. The diffusion equation relating the 

inally used to 
account for chemical diffusion (Lamarsh, J. R. & Baratta, A. J. (2001). 

 

Spherical harmonics method (PN) is mostly used for the calculation of reactor problems such 
as neutron flux, diffusion length, albedo value, buckling etc. (Yildiz, C. 1998;  M. C., 

2018) Case, K.M.,1967). On the other hand, Chebyshev polynomials have 
been used in the last studies for calculating critical thickness, diffusion length by certain 
scientists (  H., 2006); 
(2007); ., Ulutas, M., & Anli, F., 2008). 

 

Recently, the workers showed that in their studies UN approximation gives quite coherent 
results with the widely used PN approximation in literature. Bulbul et al. presented that the 
second kind of Chebyshev polynomials UN, for isotropic scattering in slab geometry with 
reflective boundary conditions can be applied to the neutron transport equation ( A. 
Ulutas, M., & Anli, F., 2008). Also modified UN approximation is applied for the solution of 
criticality problem in slab geometry (  (2009). 

 

In this study, diffusion equation is solved with Chebyshev polynomial expansion which is 
belong to more general class of one-variable classical polynomials known as ultra-spherical 

tudy, diffusion coefficients are calculated with 
different scattering function using modified UN method in slab geometry and the results 
obtained from U1 and P1 approximations are given in the tables for the comparison.  

2. Theory 

In slab geometry, for the steady-state and time-independent case the neutron transport 
equation without sources is given as  

                      (1) 

 
where  is the angular flux or flux density of neutrons at position x traveling in direction  

, T  and S  are total and scattering differential cross section, respectively. It is aimed to solve 
Equation (1) with Anli-  scattering function, we use S in terms of AG phase function 
and it is given as 
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          (2) 

where S is any non-negative coefficient, the parameter t is in the range of  and 

 is the cosine of the scattering angel, .

                       
The conservation of neutron flux equation can be written with the AG phase function 

given in Eq. (2) as; 
 

         (3) 

 

Using , the equation can be written  

 

                                                (4) 

 
To simplify the derivation of the equations, here a dimensionless space variable such that Tx/  

 x is defined and  is the eigenvalues. In order to solve Eq.(4), the angular flux is described 
in terms of modified UN as   
 

                    (5) 

 
If the neutron angular flux  given in Eq. (5) is inserted into Eq. (4), and the resulting 

equation is multiplied by Un( ) and integrated over   [ 1,1] using the orthogonality 
properties and the recurrence relations of the second kind Chebyshev polynomials given below 
 

                       (6) 

             (7) 
 
One can obtain the UN moments of the angular flux for n = 0 and n = 1 respectively 
 

                          (8) 

      (9) 

 
Eqs. (8) and (9) are U1 equations of the present method for the neutron transport equation and 
the condition for n = 1 stated in Eq. (9) is equivalent to diffusion approximation as in spherical 
harmonics (PN) method by setting  (Case, K.M.; Zweifel, P. F.,1967). In the 
case of U1 

 in Eq. (9), 

                  (10) 

From Eq.(10), diffusion coefficient (D) for modified U1 approximation can be given, 
 

                                                    (11) 

 
By following the same procedure for the PN approximation, the diffusion coefficient which 
depends on  and t parameters can be obtained for the P1 method as, 
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                            (12) 

 

diffusion coefficient as 
          (13) 
 

In the present study, Eq. (10) is the current term and one could obtain D for modified 
U1 method simply according to Eq.(13). In addition, diffusion length depends on diffusion 

coefficient and macroscopic absorption cross section as   and total macroscopic 

cross section is given as  . In Eqs. (11-12), 
macroscopic cross section   and   is given. One obtain diffusion coefficient for modified  

U1 as   and using total macroscopic cross section in this term, D values can be 

obtained for certain moderators.  
 
 

3.Results  
 
In this study, diffusion coefficients are calculated for different collision parameters and 

scattering parameters. Modified U1 approximation is applied to diffusion problem using AG 
phase function in slab geometry then diffusion coefficients are given Table 1 and Table 2 for 
the comparison with P1 approximation. It can be said from the present method, modified U1 
approximation gives acceptable results with P1 approximation.  
 
 
Table 1. Diffusion coefficients D (cm) values obtained from P1 and U1 approximations for 
 c = 0.9999, 0.9888 and 0.9600 and different values of t with AG phase function 
 

t 
c = 0.9999 c = 0.9888 c = 0.9600 

U1 P1 U1 P1 U1 P1 

0.00 0.50000 0.33333 0.50000 0.33333 0.50000 0.33333 

0.25 0.54545 0.36363 0.54490 0.36326 0.54348 0.36232 

0.50 0.59999 0.39999 0.59866 0.39911 0.59524 0.39683 

0.70 0.65215   0.43477 0.64996 0.43331 0.64433 0.42955 

0.85 0.69765 0.46510 0.69460 0.46307 0.68681 0.45788 

1.00 0.74996 0.49998 0.74582 0.49722 0.73529 0.49020 

 
 
Table 2. Diffusion coefficents D (cm) values obtained from P1 and U1 approximations for c = 
0.9000, 0.8999 and 0.8500 and different values of t with AG phase function 

t 
c = 0.9000 c = 0.8999 c = 0.8500 

U1 P1 U1 P1 U1 P1 

0.00 0.50000 0.33333 0.50000 0.33333 0.50000 0.33333 
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0.25 0.54054 0.36036 0.54054 0.36036 0.53812 0.35874 

0.50 0.58824 0.39216 0.58822 0.39215 0.58252 0.38834 

0.70 0.63291 0.42194 0.63289 0.42193 0.62370 0.41580 

0.85 0.67114 0.44743 0.67112 0.44741 0.65862 0.43908 

1.00 0.71429 0.47619 0.71425 0.47617 0.69767 0.46512 

 
On the other hand, if one analysis isotropic scattering for slab geometry, the scattering 

parameter must be get t = 0 in equation.  
 
Calculation of diffusion coefficient is necessary for the estimation of reactor size and 

components.  In a reactor, diffusion approximation is rough but it is used generally for the first 
calculation. Using total macroscopic cross section value of moderators, D values can be 
obtained.  

 
4.Conclusion 

 
In literature, diffusion approximation is known the first-order approximation and it is used 

for the first calculations of a reactor. Especially, it is used when  is near to unity but this 
approximation is not usable for a strongly absorbing medium. The purpose of this study is to 
show the solution of diffusion equation with modified U1 method using a new scattering 
function. As with the P1  approximation, it makes sense to write, the diffusion equation based 
on flux and obtain new sets of equations. However, the method used and the scattering function 
are not claimed to be the best. 

 
Theoretical solutions are necessary for the best designing of a reactor. Since, diffusion 

approximation is related to calculation of neutron flux, it is used conventionally on 
determination of reactor components such as material composition and reactor size. The results 
of theoretical approximations give first estimation to scientist about the some problems such as 
environment, economy, safety energy and technical needing.  

 
Consequently, first order approximation was investigated for the calculation of diffusion 

coefficient and it was seen that the results of modified UN approximation were comparable with 
PN results. Briefly, it can be said that new scattering function and UN approximation may be 
applied to any problem in engineering, physics, optic, etc. It is planned to apply the improved 
form of polynomial technique in the next study. 
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Bu çalışma Koçyazı formasyonundan alınan kuvarsit numunesinin optik 

uyarmalı lüminesans (OSL) yöntemi kullanılarak elde edilen doz-cevap ve 

tekrarlanabilirlik deneylerinin sonuçlarını içermektedir. Çalışmada doza 

bağlı OSL ölçümleri 1-1100 Gy arasında 13 farklı doz değeri için 

yürütüldü. OSL sinyal şiddetinin doza karşı davranışı incelendiğinde, 1 ile 

600 Gy aralığında lineer bir davranışa sahip olduğu gözlendi. Ancak, 

dozimetrik malzeme olarak değerlendirilebilmesi için önemli testlerden biri 

olan tekrar kullanılabilirlik testinin sonuçları incelendiğinde 4. çevrimden 

sonra sınır olan %5 değerini aştığı görüldü. 
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This study includes the results of dose-response and reusability experiments 

obtained by using optically stimulated luminescence (OSL) method of 

quartzite sample taken from the Koçyazı formation. In this study, dose-

response OSL measurements were carried out for 13 different dose values 

between 1 -1100 Gy. When the behavior of the OSL signal intensity against 

the dose was examined, it was observed that the sample exhibited a linear 

behavior in the range of 1 to 600 Gy. However, when the results of the 

reusability test, which is one of the important tests to be evaluated as a 

dosimetric material, were examined, it was seen that it exceeded the limit of 

5% after the 4th cycle. 

Keywords: Optically Stimulated Luminescence, Quartzite, Dosimetric material 
 

 
1.Giriş 

 

Termolüminesans (TL) ve optik uyarmalı lüminesans (OSL) ile ilgili geleneksel tanımlamada, 

bir yalıtkan veya yarı iletken malzemenin iyonlaştırıcı bir kaynaktan enerji soğurması ile başlar. 

Soğurulma, serbest elektronların ve deşiklerin uyarılmasına ve ardından bu elektronların yasak 
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enerji bandı içindeki kusurlarda tuzaklamasına neden olur. Uyarımdan sonra numune, soğurulan 

dış enerji yardımıyla yük taşıyıcılarının (örneğin elektronların) serbest kalmasına neden olacak 

şekilde uyarılır ve bunlar daha sonra karşıt işaretli yük taşıyıcıları ile yeniden birleşebilir. 

Yeniden birleşme ışınımsal ise, lüminesans (TL veya OSL) yayılır. Bu nedenle, TL ve OSL, 

sistemin dış enerji soğurulması yoluyla bir termodinamik denge durumundan yarı kararlı bir 

duruma geçmesi gerekir. Bunu daha sonra sistemin ısısal olarak (TL) veya optik olarak (OSL) 

uyarılmasıyla eski durumuna dönmesi ve denge durumuna geri dönmesi takip eder (McKeever 

S.W.S., 2000).  

 

Sedimentlerin ana bileşenleri olan kuvars ve feldspat mineralleri sürekli olarak 

iyonlaştırıcı radyasyona maruz kalmaktadır. Kuvarstan elde edilen lüminesans, retrospektif 

dozimetride, özellikle de arkeolojik materyallerin ve tortulların tarihlendirilmesinde yaygın 

olarak kullanılır (Dogan ve ark., 2015 ve 2021). OSL yönteminde, sinyal şiddetinin okuma 

aşamasında, daha önce ışınlama ile uyarılan yük taşıyıcılarının uygun bir dalga boyunda ışıkla 

aydınlatılarak serbest bırakılmasından oluşur. OSL’de özel bir dalgaboyundaki ışık ile yapılan 

birkaç farklı uyarma tipi mevcuttur. Bunlar sürekli dalga uyarımı ile OSL (CW-OSL), doğrusal 

olarak duruma göre değişen OSL (LM-OSL) ve atımlı uyarımlı OSL (POSL) olmak üzere üçe 

ayrılmaktadır. Silisyum dioksit (yani kuvars) kristalinde band aralığı yaklaşık 9 eV’tur 

(Thomsen, 2004). Bu çalışmada Koçyazı formasyonundan alınan kuvarsit numunesinin OSL 

yöntemiyle dozimetrik özelliklerinin değerlendirilebilmesi için doz-cevap ve tekrarlanabilirlik 

deneylerinin sonuçlarına yer verilmiştir. Çalışmada kullanılan doğal kuvarsit kayacının TL ışıma 

eğrisi belirgin bir şekilde 110 °C ve 250 °C'de iki tepe noktası ve 375 °C 'de bir omuz 

göstermiştir (Dogan, 2018). 

 

2.Materyal ve Method 

 

2.1. Materyal 

Genel olarak metamororfik kökenli kabul edilen aynı zamanda yüksek kuvars içeriği 

anlamına da gelen kuvarsit de gözenek bulunmayıp ve düzgün bir kırılmaya sahiptir (Götze, 

2018). Kuvarsit taş aletlerin yapımında tarih öncesi çağlardan beri kullanılmaktadır. Günümüzde 

dekoratif amaçlı otoyol yapımında taş olarak ve silika kaynağı olarak silisyum ve silisyum 

bileşiklerinin elde edilmesinde kullanılmaktadır. Bu çalışmada kullanılan numune, Karaisalı-

Kozan bölgesi (Adana'nın kuzeyi) arasındaki Koçyazı formasyonundan alınmıştır. Formasyonun 

tip lokalitesi Feke’nin (Adana) kuzeyindedir. Numune içerisinde kuvars ve fengit minerali 

bulunmaktadır (Dogan, 2018). Çalışmada kullanılan örnek, 10 mm paslanmaz çelik bir kenarlıklı 

disk üzerine yerleştirilmiş 7x3x1.5mm3 (∼20mg) boyutlarında katı hacme sahiptir. 

2.2. Method 

Lexsyg smart TL/OSL okuyucusu içerisinde radyasyon kaynağı modülünün içerisinde 1.85 

GBq (50 mCi) 90Sr/90Y β kaynağı bulundurur; bu kaynak maksimum 2.27 MeV’lik β parçacıkları 

yaymaktadır ve yarılanma ömrü 30 yıldır. Kaynağın uyguladığı doz değeri 0.1 Gy/s’dir. Lexsyg 

smart TL/OSL okuyucusu içerisinde OSL deneylerinin yapılabilmesi için CW-BSL (458 nm 

LED) 2 farklı algılama filtresi ile (BSL, TL 365 nm ve BSL, TL-365 nm (%0.25)) kullanılabilir. 

PMT (fotokatlandırıcı tüp) Hamamatsu ( H7360-02 model) bi alkalidir. Bu çalışmada uyarım 

süresi 100 s boyunca 80 mW/cm2 gücünde olup 0.1s aralıklarla ölçüm alınmıştır (BSL, TL-365 

nm: Hoya-U340-Glas-2,5 mm: Delta-BP 365/50 EX-Interference-5 mm) (Richter ve Kumar 

2014; Richter ve ark. 2015). Deneysel ölçümlerin tamamı için arka plan sinyal çıkarımı 

yapılmıştır. OSL ölçümleri elde edilirken kuvarsda eşdeğer dozun belirlenmesi için standart bir 
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tek tablet yeniden oluşturma (SAR) protokolünde alışılmış olarak 110 0C TL tuzağı ile birleşen 

tuzakta tekrar tuzaklanmayı önlemek için 125 °C’de yürütülür (Murray ve Wintle, 1998). Murray 

ve Wintle (2000) yaptıkları çalışmada SAR doz tekniğinin genelleştirilmiş adımlarını detaylı bir 

şekilde vermiştir. Tablo 2.1.’de Lexsyg smart TL/OSL okuyucusu içerisinde Lexstudio2 

yazılımıyla CW-OSL ölçümünün elde edilebilmesi için kullanılan protokol detayı verilmiştir. 

Tablo 2.1. CW-OSL ölçümünde kullanılan protokol 

1 Dn seçili radyasyon dozlarla sırasıyla ışınlama (Dn = 1, 3, 5, 10, 20, 40, 50, 100, 150, 300, 

600, 900, 1100 Gy) 

2 CW-OSL ölçümü, uyarım gücü 80mW/cm2 uyarım süresi 100 s, uyarım sıcaklığı 125 °C’de, 

BSL, TL-365 nm optik filtresi, kanal zamanı 0.1, 1000 veri noktası 

3 Background (arka plan) OSL sinyalinin elde edilmesi 

4 1. Adıma tekrar dönüş 

 

3. Araştırma Bulgular ve Tartışma 

Dozimetri uygulamaları için önemli noktalardan biri, OSL sinyalinin absorbe edilen dozla 

lineer olarak artması gerektiğidir. Şekil 3.1.(a) 1 ile 1100 Gy arasında çeşitli dozlarda ışınlanmış 

kuvarsit numunesinin OSL bozunma eğrilerini göstermektedir. OSL yanıtı ve soğurulan doz 

arasındaki Şekil 3.1.(b)’de görülen 1-600 Gy doğrusal ilişki, OSL dozimetresinin radyasyon 

dozuyla doğru orantılı yanıt sergilediğini açıkça göstermektedir. 600-1100 Gy arasında 

uygulanan doz değerleri için sublineer davranış sergilemektedir. 
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Şekil 3.1. (a) 1-1100 Gy arasındaki çeşitli dolarda elde edilen OSL eğrileri, (b) Soğurulan doz 

değerlerine karşı elde edilen toplam OSL sinyal şiddeti değerleri  

 

Normalize edilmiş doz cevap fonksiyonu f(D)’ye eşittir. İdeal bir dozimetre için geniş bir 

bölgede f(D)=1 olması beklenir. Diğer durumlar ise supralineerlik yani f(D)>1 ve doygunluğa 

ulaşıldığında gözlenen f(D)<1 sublineerlik olduğu durumlardır (McKeever ve ark., 1995). 

Çalışma sonucunda gözlendiği gibi R2 =0.9914 olup iyi bir doğrusallık sonucu elde edilmiştir.  

 

Yeniden kullanılabilirlik testlerinin yapılması malzemede gözlenen lüminesans sinyalinin 

aynı koşullar altında herhangi bir değişime uğrayıp uğramadığını belirleyerek malzemenin 

dozimetrik özelliğini belirlemek için kullanılmaktadır. İyi bir dozimetrik materyalin yeniden 

kullanılabilirliği, aynı doz ve okuma koşulu altında %5'ten daha az tekrarlanan ölçümlere sahip 

olmalıdır (Furetta, 2003). Bu çalışmada lineer doz aralığı içerisinde olan 20 Gy’lik doza karşı 

OSL sinyal şiddetindeki değişim dikkate alındı. Şekil 3.2 incelendiğinde OSL bozunum eğrisi 

alanındaki maksimum değişikliğin 9. çevrimde %10 olduğu görüldü. Çalışmada kullanılan örnek 

4. çevrimden sonra %5 barajını aşmaktadır. 

 

 
Şekil 3.2. On ardışık OSL ölçümünün ardından sinyal şiddetindeki değişim   
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4.Sonuçlar 

Doza bağlı OSL sinyal şiddetinin değişimi 1-1100 Gy arasında 13 farklı doz değerinde 

gerçekleştirilmiştir. OSL doz-cevap çalışması sonunda soğurulan doza karşı incelenen 

numunenin, 1-600 Gy aralığında OSL dozimetrik materyali olarak potansiyel bir aday 

olabileceğini gösterdi. Numune maruz kalınan yüksek beta doz değerleri için (600, 900 ve 1100 

Gy’de) sublineer davranış gösterdi. Ayrıca bu doyum bölgesinin literatürde belirtilen birçok 

kuvars mineraline göre oldukça yüksek olması önemlidir. Dozimetrik malzemenin testleri 

açısından önemli olan yeniden kullanılabilirlik deneyine ait ölçümler incelendiğinde ise on OSL 

ölçüm çevriminin standart sapmasına dayalı olarak, OSL bozunum eğrisi alanındaki maksimum 

değişikliğin %10 olduğu gözlendi. 
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