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(Next-Generation Semiconductors: Organic Optoelectronic

and Large Scale Scientific Facility)

WRE W FH Lecture Hours: 32

PR ¥ SLH % E Laboratory Hours: 0

# T# 3t ¥ 5 Colloquia Hours: 8

¥ 4R TH A ¥ Individual Study Hours: 8

¥4 Credits: 2
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%8 R%E Prerequisite(s): XAABHWREEETRER S ARELK, BWLEAR
BERBLKER*S/HRE, FET—THEWH: *Recommended, not required as
prerequisite: Physics (12 %)

HEBEE Course Description: 100 F LA, %3 KA LA <4837 1,

This course focuses on novel organic semiconductor materials based on
n-conjugated carbon compounds. Key topics include electronic structures, charge
transport mechanisms, and applications in LEDs, transistors, and photovoltaics. A
core feature of the course is the integration of large-scale scientific facilities (e.g.,
HEPS, Elettra). It systematically introduces state-of-the-art operando spectroscopy,
time-resolved spectroscopy, and nanophotonics in the context of characterizing
frontier materials.
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(1) Understand the logical connection between molecular architecture and
macroscopic device response.

(2) Master the fundamental theories of electronic band structure and the photoelectric
effect.

(3) Gain familiarity with the operational principles and scientific value of synchrotrons
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and large-scale facilities.

(4) Develop the ability to analyze surfaces and interfaces of 2D materials using
advanced techniques like Core-level Photoelectron Spectroscopy (PES).

(5) Demonstrate the capacity to observe real-time physical processes using
time-resolved spectroscopy.

(6) Enhance professional presentation and discussion skills within international
academic environments.
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#¥ N A L5¥m 4% Course Content, Laboratories and Laboratory Hours (& Rl
H, RAENFRHE) |, ColloquiaHours CFMHE, ZFENFHE) : £&FEHXKE¥A, &
BARSEH, FTHES ¥

(1) Fundamentals of Semiconductors (4h): Electronic band structures; Introduction to
the photoelectric effect. 2 F (R Hy B F oW 4644 ; BN Fib .

(2) Chemistry of Organic Semiconductors (4h): Design and synthesis of organic
semiconductors; Small molecules vs. polymeric structures. #l¥ &% it 5 & ik &
w; M TEREWMEM.

(3) Advanced Spectroscopic Techniques (8h): Core-level PES; Time-resolved
spectroscopies; Real-time observation of physical processes. % 8f % ot B, F 861 ; B[4
Gt LHMEBELENL,

(4) Surfaces, Interfaces, and 2D Materials (4h): Investigating surfaces and interfaces
with photoelectron spectroscopy. | fl LB FREIE AR — M p kB S FE.

(5) Nanotechnology and Photonics (4h): Frontiers in nanotech and photonics;
Applications of synchrotron radiation. 4k # A 5 X F 0 ik; E T BB ANA .

(6) Synchrotrons and Large-scale Facilities (4h): Global overview of facilities;
Computational methods (DFT, GW, etc.). 23k Fl F 185t L IE R AR F £ E SR, itH 8
FHM I & (DFT, GW %),

(7) Colloquia and Group Work (8h): Student introductions, thematic presentations, and
academic discussions. ¥ £~ AN, FRULR G F A T®.

(8) Exams and Closing (4h): Final examination and course conclusion. & 12 % i J 4 I
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11. #8 5 K% % Grading:
Homework (3R JafEL): 20%
Group Presentation/Speech (/NACIR/F 4 KX F): 50%
Final Exam (REFR): 30%

12. # A, 5% $ Text & Reference Book: 5%, $4&, A, &4, EfF/FESS ISBN
Selected reviews on Organic Electronics and Synchrotron Radiation techniques;
Lecture notes from Elettra and BIT.

13. %4 5 # ) Course Lecturer:

Cesare Grazioli, % & (Teng ZHANG)

4% B # W Course Lecturer (£5):



