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Synchrotron Radiation: Fundamental Notions and Impact on Science and Technology

Over the past five decades, synchrotron radiation has become a gigantic worldwide scientific and
technological enterprise. It is now used by tens of thousands of scientists for applications in a
wide variety of fields, including many of practical interest for industry, the economy, health care
and the environment.
Such a widespread use by an interdisciplinary community requires simple approaches to explain
the emission mechanism and the basic properties of the radiation. Indeed, users with different
backgrounds must be able to understand the essential notions without dealing with complicated
formalism and advanced theoretical physics.
Fortunately, this objective is feasible because of the relativistic nature of the phenomena. Whereas
a comprehensive theory is very complicated, the extreme relativistic case of emitting electrons
moving at almost the speed of light becomes, paradoxically, much simpler.
We shall use this approach to introduce the radiation emission by different sources: undulators,
bending magnets and wigglers. We shall then explain, also on simple terms, fundamental proper-
ties like the wavelength spectrum, flux, collimation, brightness, polarization and coherence.
This knowledge will be exploited to introduce important examples of synchrotron radiation appli-
cations including x-ray imaging, absorption spectroscopy, photoemission spectroscopy and x-ray
scattering. In general terms, such examples will illustrate how broad is the range of applications
of synchrotron facilities.
Finally, we shall introduce a new class of sources, the x-ray free electron lasers (x-FELs). Using
again an extreme relativistic approach, we shall explain the optical amplification mechanism, the
geometry and time characteristics of the x-ray pulses and recent frontline technical achievements
such as seeding.

G. Margaritondo
Ecole Polytechnique Fédérale del Lausanne (EPFL) and
Italian Institute of Technology (IIT)

Presenter: Prof. MARGARITONDO, Giorgio

Session Classification: �����

November 25, 2024 Page 3



����� �� � ���� … / Report of Contributions Technical Aspects of SESAME Lig …

Contribution ID: 4 Type: not specified

Technical Aspects of SESAME Light Source
Monday, 26 June 2023 09:30 (30 minutes)

Presenter: Dr ATTAL, Maher (SESAME)

Session Classification: �����

November 25, 2024 Page 4



����� �� � ���� … / Report of Contributions ��������� ����� ���� ���������

Contribution ID: 5 Type: not specified

��������� ����� ���� ���������
Monday, 26 June 2023 10:40 (30 minutes)

Presenter: ,��� ��� ���� ����

Session Classification: �����

November 25, 2024 Page 5



����� �� � ���� … / Report of Contributions ����� �� �� ������ ��� ���� ���� …

Contribution ID: 6 Type: not specified

����� �� �� ������ ��� ���� ���� ������ ������
�������� ������

Monday, 26 June 2023 11:10 (30 minutes)

Presenter: ,����� ����

Session Classification: �����

November 25, 2024 Page 6



����� �� � ���� … / Report of Contributions ��������� ����� ���� ���������

Contribution ID: 7 Type: not specified

��������� ����� ���� ���������
Monday, 26 June 2023 11:40 (25 minutes)

Presenter: ,����� ����

Session Classification: �����

November 25, 2024 Page 7



����� �� � ���� … / Report of Contributions �� ����� ����� � ����� :������ …

Contribution ID: 8 Type: not specified

�� ����� ����� � ����� :������ ���� ������� ����
������� � ���� �� � �� ������ ���� � ����

Monday, 26 June 2023 12:05 (25 minutes)

Presenter: ,����� ����

Session Classification: �����

November 25, 2024 Page 8



����� �� � ���� … / Report of Contributions ����� �� ������ � ����� � ���� …

Contribution ID: 9 Type: not specified

����� �� ������ � ����� � ���� ����
Monday, 26 June 2023 16:00 (30 minutes)

Presenter: ,��������� ���� ����

Session Classification: �����

November 25, 2024 Page 9



����� �� � ���� … / Report of Contributions ����� ���� ������ �� ���� � ��� …

Contribution ID: 10 Type: not specified

����� ���� ������ �� ���� � ��� �����
Monday, 26 June 2023 16:30 (30 minutes)

Presenter: ,������� ���� ����

Session Classification: �����

November 25, 2024 Page 10



����� �� � ���� … / Report of Contributions ��������� ����� ��� �������� …

Contribution ID: 11 Type: not specified

��������� ����� ��� �������� ���� ����� ���� ������
�� ��������� ���������

Monday, 26 June 2023 17:00 (20 minutes)

Session Classification: �����

November 25, 2024 Page 11



����� �� � ���� … / Report of Contributions � ����� ������ �� ���� � ������ …

Contribution ID: 12 Type: not specified

� ����� ������ �� ���� � ������ ����������� RPC ��
������ CMS

Monday, 26 June 2023 15:00 (30 minutes)

Presenter: ,������ ���� �����

Session Classification: ���

November 25, 2024 Page 12



����� �� � ���� … / Report of Contributions ����� � ���� ����� ��� �������� …

Contribution ID: 13 Type: not specified

����� � ���� ����� ��� �������� ���� �� ������ CMS
Monday, 26 June 2023 14:30 (30 minutes)

Presenter: ,���� ���� (Department of Electrical and Computer Engineering)

Session Classification: ���

November 25, 2024 Page 13



����� �� � ���� … / Report of Contributions ������� ����� ����� �������

Contribution ID: 14 Type: not specified

������� ����� ����� �������
Monday, 26 June 2023 08:05 (10 minutes)

Session Classification: �����

November 25, 2024 Page 14



����� �� � ���� … / Report of Contributions ������� ���� ���� ���� ����� …

Contribution ID: 15 Type: not specified

������� ���� ���� ���� ����� ����� ����� ���������
���� � ��������� ����� ���� ��������� ���� ���

������ / ����� ���
Monday, 26 June 2023 08:15 (15 minutes)

Session Classification: �����

November 25, 2024 Page 15


	افتتاحیه
	معرفی و تاریخچه سزامی
	تابش سنکروترون: مفاهیم اساسی و تاثیر آن بر علم و فناوری
	Technical Aspects of SESAME Light Source
	کاربردهای صنعتی تابش سنکروترون
	مقدمه ای بر روشهای طیف سنجی برای مطالعه ساختار الکترونی جامدات
	کاربردهای پزشکی تابش سنکروترون
	در ژرفای تاریخ و فراتر ازشیمی: سنجش خصوصیات مواد باستانی و چالش ها ی آن درعلوم پایه و صنعت
	طراحی خط باریکه و اپتیک اشعه‌ی ایکس
	طراحی خطوط باریکه در چشمه ی نور ایران
	راهکارهای نگارش طرح پیشنهادی برای گرفتن زمان آزمایش در آزمایشگاه سنکروترون
	تجربه‌ی مشارکت در ساخت و ارتقاء آشکارسازهای RPC در آزمایش CMS
	طراحی و ساخت آشکار ساز سیلیکونی سریع در آزمایش CMS
	سخنرانی ریاست محترم دانشگاه
	سخنرانی جناب آقای دکتر عطار، معاون محترم همکاریهای علمی و سازمانهای تخصصی مرکز همکاریهای علمی بین المللی / وزارت عتف

