Doctoral Training at the University of Pannonia
Rules and Regulations
Abstract
The University may award a PhD either after the completion of organised doctoral training, or on the basis of individual research undertaken through independent preparation.

Admission procedure to the Doctoral Schools
Documents to be submitted for the admission

a) Application form (Annex 2/a)

b) Certified copy of the University degree certificate. For those, graduating in the year of application to a doctoral program, it can be supplied at any time before the entrance exam. The certification can be done by the Office of the Doctoral Schools (ODS) based on the original degree certificate.

c) Documents demonstrating knowledge of foreign language(s), at least one state-accredited standard foreign language exam certificate type C (from the languages according to the regulations of Annex 3.)
d) Documented exposition of scientific and publication activity

e) At least one reference about the professional work and personal attributes of the applicant

f) Official certificate of good conduct and clean record
g) Statement of the Applicant of any prior application to another doctoral school

h) Opinion of the leader of the receiving research centre about the availability of infrastructure
The PhD students must pay the application fee (see Annex 11).
The entrance exam takes the form of an interview, where the applicant reports on their scientific work and about their scientific plans and gives evidence on their knowledge in the chosen field and their knowledge of foreign language(s). 

The applicant is informed about the results of the entrance exam in a written form by the Office of the Doctoral Schools (ODS).

The training

PhD students undertaking doctoral training can be:

a)       recipients of a Hungarian state scholarship; or

b)     fee-paying students:
· students with a non-governmental scholarship

· students with full time employment.

PhD students enter into a legal relationship with the University and are to be regarded as university students.
The organized training is for a maximum 3 years (36 months), which is divided into 6 evaluation periods. During the 36 months of training 180 credits must be collected according to the following schedule:
· at least 48 credits obtained by attending lectures and passing their exams. A course with one lecture a week in one semester is worth 2 credit points.
· further credits can be obtained with research work (reports, publications) and as a tutor (according to a contract) – based on the credit rules of the Doctoral School (DS). The credit points for the publications are registered according to the credit rules of the DS.
· as a tutor, the PhD student can obtain a maximum of 45 credit points during the training. 15 occasions worth 2 credit points. These credit points are to be registered in the registration course book by the authorized person responsible for the subject.
· delivering lectures, practical training, etc. will be paid for. The minimum salary per occasion is 2.5% of the obligatory minimum wage of the previous year.
· the PhD student has to report on their research work regularly (at least once a year). This is organized by the DS. The report is rewarded with credit points:
· the PhD student prepares the evaluation sheet in 3 copies, obtains the review of their Doctoral Supervisor and submits them to the secretary of the DS for adjudication of the Council of the Doctoral School (CDS)

· for 1st and 2nd year students the form can be found in Annex 5, for final year students it can be found in Annex 6.

· the PhD student is allowed to participate in international training for a maximum of 3 semesters, with the approval of the Head of the DS, based on the recommendation of the Doctoral Supervisor. On return, the PhD student must submit a written report on the work performed abroad. The Head of the DS examines the report and makes a decision on the credit points.
· other international activities, which are not part of the training (conferences, study trips) are to be administered according to the regulations of „A közalkalmazottak külföldi tartózkodásának szabályozása a Pannon Egyetemen” document, and with downloading the travel-plan form from http://tniweb.uni-pannon.hu and submitting it to the ODS.
Participation in the organized training can be suspended with adequate reasons (illness, child-birth, foreign study-trip longer than one year etc.) up to 3 times at the most and all together for a period of no longer than 3 years. The first request has to be presented and formally accepted. The periods of suspension have to be at least one whole semester. 
The admitted doctoral student, in co-operation with the Doctoral Supervisor, prepares their 36 month study and research plan.

· the student gets the plan signed by the Supervisor and submits it in 4 copies at the ODS before the 30th of September.
· the CDS makes a decision by the 31st of October on the acceptance, acceptance with amendments or refusal of the work plan
· the refused work plans have to be submitted in the revised form in the above mentioned way in 1 month from receipt of the decision
The admitted PhD student enrols at the beginning of the semesters, receives a registration course book and a student identity card.

International students are eligible for Hungarian state-scholarship based on the law or international agreement. If it is awarded, they are treated under the same rules and conditions as the Hungarian students.
Fee-paying students are not allowed to enrol for the next semester if they do not pay their fee. In this case, final year students do not get their student identity card validated.

The University of Pannonia waives the fee for the organized training and the fee of enrolment for defending the thesis for those PhD students, who have a public servant contract with the university for at least one year at the time of payment.
During the training, the  PhD student performs the necessary research work according to the specifications, which are necessary to write the thesis, pass the exams stated in the curriculum and can perform other research activities.
State-funded PhD students work in a flexible work schedule, under regulations for university tutors. They are to be involved in the work of the department (research centre), participate at the department meetings and other events.
The PhD student is eligible for 25 days of holiday a year, which has to be confirmed by the Doctoral Supervisor and which has to be registered at the research centre.

Any official stay abroad has to be confirmed in written form by the head of the department/research centre.
The Doctoral Supervisor and the administrative staff have to be informed of any absence because of illness. In case of an illness lasting for more than 3 months, the PhD student can request the suspension of their training. The suspension can also be requested by the Supervisor.

At the end of the training, if the 180 credits have been collected and the final report has been accepted, the PhD students get a certificate about the fulfilment of the requirements. 

The PhD student can request the initiation of the thesis defence process after the 24th month of the training at the earliest, if it is supported by the Supervisor and the CDS.
Individual preparation
For obtaining a PhD degree through individual preparation, the candidate has to submit an application.
Conditions:

a) at least 5 years of experience as a tutor and researcher

b) sufficient level of publications, which is determined by the CDSs based on the specific field of science and which is published on the website of the DS (it is advised that at the time of application the minimum level of publications for the thesis defence process should be achieved (see Annex 6)).
c) master’s or equivalent degree (in certain DSs the field of science is also specified)

d) knowledge of two foreign languages (one intermediate level general language exam should be presented, the other can be presented, when the thesis is submitted)

The requests to the ODS should be handed in according to the regulations of the DS or at the times when the students for the organized training can apply.

Documents to be submitted:
a) description of the research topic in sufficient detail that the field of science and the responsible DS can be decided upon

b) completed application form (see Annex 2/a)
c) certified copy of the master’s diploma, the certification can be done at the ODS with the original document

d) documents certifying the foreign language knowledge, according to Annex 3

e) a list about the research and scientific activities, and the off-prints of publications
f) at least one reference written by an internationally recognized person from the given field of science, who has a doctoral degree

g) verification slip about the fee paid for the thesis defence process
h) official certificate of good conduct and clean record

i) declaration of the applicant about any other on-going application to other DSs and about any former rejected applications to a doctoral programme

The thesis should be handed in at the time of application or within two years from the application. If the deadline is reached, the process is stopped. A new process can be started after two years, and only once in the same DS.
The thesis defence process
The thesis defence process is independent of the training: it includes the passing of the comprehensive exam, writing the thesis and defending it.
When the training requirements have been fulfilled and certificated, the request for the thesis defence process should be regarded as accepted, and the student steps into the pre-doctorate status.
The thesis has to be submitted within two years after getting the pre-doctorate certificate.

With the expiration of the two years, the process is stopped. A new process can be started only after another two years, and only once in the same DS. In the new process the rules and regulations for individual preparation apply.

Conditions for the doctoral degree:

a) master’s or equivalent degree

b) passing of the doctoral comprehensive exam
c) introduction of the individual scientific work, along with the written publications (the regulations of the DSs can be found in Annex 6)
d) knowledge of two foreign languages (Annex 3)
e) writing and submitting of a Thesis, according to scientific standards, based on individual research, and defending the thesis before an appraising committee in a public discussion
f) official certificate of good conduct and clean record

The comprehensive exam is composed of an exam of a main and a supplementary subject. The candidate has to apply to the exam by submitting the form in Annex 2/b at the ODS:
· for students from organized training, after getting the pre-doctorate certificate, within the determined time

· for individual candidates, after the acceptance of their application, within the determined time.
The requirements concerning the form and structure of thesis can be found in Annex 7.

For the support of the candidate, the thesis – before it is finalized – has to be submitted for a public discussion to the professionally competent unit. The writer should take the remarks, arising during the discussion, into consideration. Minutes have to be taken about this presentation, the discussion and the writer’s attitude.

The finalized thesis is to be submitted at the ODS in 5, bound, identical copies, along with the following:
· the minutes and the attendance register of the discussion
· the abstract booklets of the PhD thesis in English and in Hungarian, according to the regulations of the DS, but at least in 30 copies

· the abstracts of the PhD thesis in English and in Hungarian in electronic form, in separate files

· a professional CV, written in third person singular, maximum one page
· a list about the publications or the confirmation about the publications in connection with the thesis, with off-prints, in 3 copies

· the statement of co-authors of publications, about their approval that the displayed results of the common research can be part of the Thesis
· if the foreign language exam has not been submitted with the enrolment, it has to be done with the thesis, the certification can also be done at the ODS from the original certificate

· the statement of the candidate that the thesis has not been submitted in other institution and it has not been rejected
· verification slip about the fee paid for the thesis defence process
The CDS calls upon two official experts with doctoral degrees to review the Thesis. The reviewers have two months – July and August not included – to submit their opinions and critical remarks.

The names of the reviewers have to be told to the candidate. The candidate cannot object to these people, except in cases of conflict of interest or partiality. In case of objection the CDS might call upon other reviewers. The candidate is given the written remarks before the defence and they answer in writing. These answers are sent to the reviewers by the ODS.
The public discussion of the thesis can be held after the passing of the comprehensive exam. As part of it, the candidate gives a short (approx 20 minutes) presentation about the main results of their research and the thesis conclusions. Following this, the reviewers give their comments, the candidate responds to these and to any questions or remarks from the committee or the audience. The reviewers and the other participants of the discussion declare whether they accept the answers or not.
In cases where the thesis was written in a foreign language, the discussion can be held either in Hungarian or in the foreign language.

The chair of the committee announces the result of the defence in a closed session.

The doctoral thesis can be regarded as accepted, if the given points exceed 60% of the maximum points.

A failed defence cannot be repeated. The writer can submit a thesis in the same topic only after two years and only once. In case of a second submission, the process has to be regarded as if it was the original, according to the operative rules at the time.

The labelling of the PhD degree is calculated as the average percentage of the results of the comprehensive exam and the defence. The labelling is “summa cum laude” (excellent) if the result is 91% or more, “cum laude” (good) if it is less than 91% but more than 81 %, and more than 60% has to be achieved for a “ rite” (satisfactory) labelling.
The university issues an official certificate in Hungarian and in Latin as a proof of the degree. The inaugurations are held at ceremonies such as the Day of Hungarian Science and the Diploma Awarding Ceremony. The candidates make a vow at the ceremony. 
Naturalization of a PhD degree taken abroad

The request for the naturalization has to be submitted to the ODS. The following has to be attached to the request:
· certificate of the Hungarian Equivalence Centre about the equivalence of the diploma

· professional CV

· a printed and an electronic copy of the thesis

· a list of the publications in connection with the thesis (if it is not included in the thesis)

· abstract booklet of the thesis in Hungarian and in English 
The ODS sends the formally checked request to the Head or the Secretary of the DS.

The CDS considers the content of the request. It calls upon expert committees and reviewers to examine the documents and prepares a proposal for the University Council of Doctoral and Habilitation Affairs (UCDH).
The experts examine if the documents issued by the foreign institution, the certificates and other required documents (list of publications, language exams) are in accordance with the Rules and Regulations of the Doctoral Schools.
If they are not, then the naturalization can only be accomplished by fulfilling all the requirements.

The members of the UCDH vote about the acceptance or rejection of the request – taking the proposal of the DS into account – by raising hands.

The rejection has to be justified thoroughly. In this case the statement of the Hungarian Equivalence Centre might be requested beforehand.
For the naturalization of foreign diplomas a fee is to be paid (see Annex 11).

The university issues a certificate of the naturalized degree.

Procedure when failing to fulfil the requirements of the training
The process can be started by the Doctoral Supervisor or the Head of the DS.

The most moderate step is a written notice. This happens when the candidate does not fulfil the requirements even after several oral warnings by the Supervisor and a written memo is sent to the Head of the DS.

If the failure of the candidate is proven, the CDS, after consulting with the Supervisor, makes a proposal about the suspension of the research, withdrawal of the scholarship or exclusion from the doctoral programme. The decision is made by the UCDH.
Legal remedy

The legal redress applies to every step of the application process, the training and thesis defence process.

With procedural faults of the CDS or in case of breaking the law, the candidate can turn to the UCDH or as forum of appeal to the Rector of the University.

The legal challenge can be submitted within 15 work-days after receiving the resolution of the CDS or the UCDH, including the documents attesting the legal basis.
The affected has to be informed of the initiation of the legal process within 30 days in writing.
The costs of an unsuccessful legal address have to be paid by the initiator.
 Annex 2/a

Registration form for doctoral studies

Scholarship






(
Fee-paying students





(
Individual preparation for PhD degree 


(
Tick the appropriate box about the type of participation in the programme
I.   Personal data

Family name:


First name:


Maiden name:


Date of birth:


Place of birth:


Citizenship:


Mother’s name:


Place of residence:


Workplace:


Address of the workplace:


Address of advice:


Telephone:


E-mail:


II.  The name of the doctoral school:


Branch of science:


Subprogram (where appropriate)


III. The topic of the doctoral research:


Name of supervisor:


IV. Professional data:

Name of university where the undergraduate degree was taken:


Faculty:
department:


Year of the degree:


Title of the degree:


No. of certificate:


Knowledge of foreign languages: 

1.) .....................

Level of the exam:


2.).....................

Level of the exam:


Date

signature


Annex 2/b
Application for doctoral comprehensive exam
Name: 

Address: 

Name of the Doctoral School:

Type of preparation:

1.  Organized training
  date of pre-degree certificate:


2. Individual preparation
 admittance date of application (day of UCDH decision):

Theme of PhD Thesis: 

Appointed  subjects of comprehensive exam:

Main subject:


Supplementary subject:

Proposed date of the comprehensive exam:
Date











Signature
Annex 3
Required level of foreign language knowledge
The applicants for the organized training have to prove their knowledge of a foreign language with at least one state-accredited language exam certificate, type C at intermediate level at the time of the application. The applicants for individual training have to do so at their application for the thesis defence process.
The Doctoral Schools of the University of Pannonia can narrow the circle of accepted language exams.
As part of the entrance exam, the applicant has to demonstrate a sufficient level of knowledge that allows them to use the literature for their research and to be able to successfully communicate with their foreign colleagues. Usually the proof of this is a state-accredited language exam certificate. Beyond this, the applicant has to report on their scientific work or future plans in a foreign language as well.
The knowledge of two foreign languages at intermediate level is required for the PhD degree.

One has to be a world language (first of all English, it can also be German, French, Spanish, Russian).
The second foreign language exam can be from any language, but has it be a state-accredited one or an internationally accepted one of the same level. (e.g. TOEFL)

The authorization of languages is the task of the CDS, based on the specific field of science, the possibilities of the University and the request of the PhD student.

The requirements both from the first and second language have to be regarded as fulfilled if the language is the mother-tongue of the applicant.
The certificate of the second language has to be submitted at the latest by the time of the submission of the thesis.
Annex 4
Template for a work plan
for PhD student in organized training
Title page:

Name:

Doctoral School:

Supervisor:

Type of training: state scholarship / fee-paying student
Study plan:

Subjects (obligatory course-unit, optional), names of the responsibles for the subjects, credits, schedule

Research plan:

Title:

Target, method, description of experiments 
Available literature

Schematic schedule of the Thesis
Schedule of planned field-trip(s)
Schedule of taking credits:

Budget plan (including possible sources):

Research costs, professional trips, events, main items of other material expenditures

References:

Remarks of the Doctoral Supervisor:

Remarks of the Head of the Doctoral School:

In case of employed candidates, the remarks of the head of workplace:

Date
Signatures

Note:

1. Obtaining the references is the task of the candidate
2. The work plan has to submitted in 4 copies in the Office of the Doctoral Schools
Annex 6
Publication requirements

The Council of the Doctoral School, with the participation of the Supervisors, encourages the candidates to publish the results of their research. 
Doctoral School in Animal and Agricultural Environment Sciences

The DS specifies the following minimum requirements of publications for the PhD degree:


- three peer-reviewed publications, of which one is written in a foreign language

- at least one article, of which the first author is the candidate

- giving scientific presentations
A refereed publication is a work published in a journal, where the editorial body referees the submitted works, the work contains a full bibliography and in case of a work in Hungarian, it contains an English summary.

Doctoral School in Management Sciences and Business Administration

Before taking the comprehensive exam, at least one publication in a refereed international journal or book, or a work accepted for publication; or at least two works published or accepted work for publication in a not referenced international journal or book;

furthermore at least one publication or a work accepted for publication in a national refereed journal or book.

National or international books or chapters can be accepted as a publication or a confirmed wish to publish, if it is published by a professionally recognized publishing house. The fulfilment of publication requirements is examined by the CDS.
 

Doctoral School in Information Science and Technology 
The minimum requirements for obtaining a doctoral degree are at least two published articles in a professionally recognized, refereed, international journal.

In an exceptional case, the CDS, with a qualified majority, can decide that instead of one of the articles it accepts a full-length report in the publication of a prestigious, international, refereed conference. The fulfilment can be certified with off-prints or confirmation letters about the publication and the submitted manuscript.

The CDS examines the fulfilment of the publication requirements at the time of the submission of the Thesis. If the requirements have not been accepted, the thesis cannot be defended.
Doctoral School of Linguistics
It is required for a doctoral degree

· to publish a study in a refereed, international journal in a foreign language, or the confirmation letter of acceptance

· 3 studies in Hungarian, published in a refereed journal, or the confirmation letter of acceptance

· 3 presentations given at national or international specialist conferences

· it is advisable to do editing, refereeing, reviewing of books, monographs or parts of books
Doctoral School in Molecular- and Nanotechnologies

The minimum requirements for obtaining a doctoral degree are at least two published articles in a professionally recognized, refereed, international journal. The fulfilment can be certified with off-prints or confirmation letters about the publication and the submitted manuscript.
The CDS examines the fulfilment of the publication requirements at the time of the submission of the Thesis. If the requirements have not been accepted, the thesis cannot be defended.
Doctoral School in Chemistry(
The DS sets the following minimum requirements for obtaining a doctoral degree:

· 3 scientific publications in international journals

· 1 scientific publication in a national journal
· giving scientific presentations

Doctoral School in Environmental Sciences( 

At least two articles published or accepted for publishing by internationally recognized, refereed journals, with impact factors. The first author of at least one of them should be the candidate. The existence of the article can be certified with off-prints or confirmation letters about the publication and the submitted manuscript.
Doctoral School in Crop and Horticultural Sciences
The DS sets the following minimum requirements for obtaining a doctoral degree:

The candidate should have published at least one publication in an international, refereed, foreign language specialist journal, one study in a national, referenced specialist journal, and at least one peer-reviewed article in a Hungarian journal. An article can only be accepted, if it contains a bibliography and an abstract in a foreign language. Abstracts of congresses, publications in university proceedings cannot count as articles in journals. The full-text of presentations, published in abstracts of congresses can be regarded as publications, but are not equal to articles in peer-reviewed periodicals.
Doctoral School in Chemical Engineering and Materials Sciences
For obtaining the doctoral degree, at least 3 publications have to be submitted, which were published or confirmed for publication in a foreign language journal and of which two were published or confirmed for publication in a refereed international journal.
For defence processes started before 15. September 2007 in the Doctoral School in Materials Sciences and Technologies
· 3 scientific publications in an international journal, 3 IF

· one scientific publications in a Hungarian journal

· scientific presentations

For defence processes started before 15. September 2007 in the Interdisciplinary Doctoral School (natural and agricultural sciences)
The candidate has to fulfil the minimum publication requirements stated by the Council of the Doctoral School from the topic of the Thesis.

Publications are: scientific announcements, university course book or notes, specialist books or individual chapters, in addition presentations held at scientific conference, full-text publication in proceedings of the latter or a PhD Thesis.

Besides the above the list of publications may contain abstracts of conferences and publications in documentary periodicals.

Scientific announcements are: publications published in journals, which have a board of editors, where the submitted manuscripts are peer-reviewed, the work contains a full bibliography and the works in Hungarian contain an abstract in a foreign language.
Hungarian scientific announcements are in those journals, which are accepted by the departments of the Hungarian Academy of Science.
The candidate has to fulfil the following minimum publication requirements (from the topic of the thesis):

· 1 publication in a Hungarian or international foreign language periodical

· 2 peer-reviewed publications in Hungarian journals
· 3 other publications besides the doctoral thesis
Note:

1. The candidate can be a co-author of the required scientific announcements, but at least in one case the candidate has to be the first author. 

2. Works which are accepted and confirmed for publication by a board of editors are also accepted.
Annex 7
Formal requirements for the doctoral theses, abstract booklets
and the extracts of publications

The doctoral thesis has to be submitted in 5 identical, bound copies and in electronic form. On the front cover, the following has to be written: DOKTORI (PhD) ÉRTEKEZÉS, name of the author, place and year of submission. 

The first page of the thesis is blank; the second one is the title page. On the title page, besides the above, the title has to be printed, and the DS of the UP in which the thesis has been prepared and the name of the Supervisor must be identified. In case of individual preparation, the DS in charge has to be indicated.
The template for the 3rd page can be found in Annex 8 of the rules and regulations. The content is not allowed to be changed. The known information has to be filled in by the applicant, the others should be left empty.

The parts of the thesis:
· contents

· abstract in Hungarian, English and another world language, with the translation of the title
· a summary of the literature of the field, with critical remarks

· research part (detailed description of the materials used and methods), the research results and their evaluation (with special attention to the results, which bring development in the given field)
· a detailed summary (longer and more detailed than the abstract)

· a bibliography of the resources (in a way that the references documents can be identified without doubt)

· numbered results of the hypotheses of the thesis in Hungarian and English

The maximum length is 250,000 characters, including tables and diagrams also. The details of extensive series of measurements do not have to be included, unless the author regards it as important. In this case it can be put in an annex. The CDS can allow derogation from the length constraint in justified cases. 

In one of the 5 copies, a tab or other binding solution has to be inserted for the remarks of the reviewers and the answers.

The abstract booklet gives a short summary of the context of the research, the aims, the methods used during the research/experiments and the new scientific results (thesis conclusions) in a numbered form, the list of publications of the author, with bibliographical data, which are connected with the topic of the thesis.
The abstract booklet has to be submitted in Hungarian and in English, bound together or separately, in a number depending on the number of the desired guests at the discussion. It also has to be submitted in electronic form. Usually 30 copies of the booklet are enough.
The abstract at the end of the Thesis in Hungarian should be:

· like a separate work, with coherent structure, a clear line of thought and simple style
· the paragraphs should be logically connected, but topically separated

· the use of the terminology should be clear and standardized
· first person singular should be avoided, instead “the author…”, “the thesis…” is advised to be used

· it cannot be longer than 2,500 characters

· it should contain the clearly and briefly summarized aims and object of the research, experimentation and work that directly contributed to the writing of the thesis. It should also contain the identification of the applied method(s), procedure(s) – if the method or procedure is new or modified, then only the character and quality of novelty should be described - the achieved specific results and the realized or possible applications.
Based on the content of the thesis, the author should ponder the weight, inclusion or exclusion of the above points in the abstract.
The abstract should not include:
· a syllabus or introduction, detailed explanation of the title, known statements etc.

· The thematic presentation of the units of the thesis

· figures or chemical formulas

Aspects of the English or other foreign language abstract:
· should not be more than 8-10 lines

· the aspects of the content are the same as above, but it is advised to concentrate on the applied method, and the results, or the applications of them
The greatest attention should be paid to the correct use of language and grammar in these abstracts, especially to the terminology in English and German.
Annex 8
Template for the third page of the Thesis 
TITLEOF THE THESIS
Thesis for obtaining a PhD degree 

*in the Doctoral School in …………………….

of the University of Pannonia*.

Written by:

…..................................

**Written in the …………………………………………… doctoral school/programme/sub programme of the University of Pannonia


Supervisor: Dr. …..................................................




I propose  for acceptance (yes / no)












  (signature)**

The candidate has achieved …......... % at the comprehensive exam, 

I propose the thesis for acceptance as the reviewer:


Name of reviewer: …........................ …................. yes / no









……………………….











(signature)


Name of reviewer: …........................ …................. yes / no









……………………….











(signature)


     *** Name of reviewer: …........................ ….................  yes / no









……………………….











(signature)


The candidate has achieved …......... % at the public discussion.

Veszprém/Keszthely, 





………………………….



Chairman of the Committee
Labelling of the  PhD diploma ….................................









…………………………









  President of the UCDH
Note: * for students in organized training, and between the ** for individually prepared students, *** optional 
( Will be changed due to the formation of the new doctoral school, namely, Doctoral School in Chemistry and Environmental Sciences. 
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