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0G'-456HK>?&C,21;3L)*+/%&5.<6'MN,./,;L)I#O%#&CG6!0=/ H6I2+'8D"4*(%'PG#&C@5D%2,%Q%&R&6OS&6*23E,P=C
,-%L6#Q&6O,5., 3A.&;#TG9/D+H6I2:JI#3-)*+56#"4* 29 /6#'%'# L.E. 2497 0G'-4?&C3"E,-%(./P&/3&.*-<$%#5#
12 ?&C3"E P=C2%#5.<6'@=6/:+23A.&;#<CEJ/U%"%2G9%#MN,./,;#.531=4'&;3L)*+@%1$%H+!5D%,,%&HD%2 V
?&C/+!:JI#<%/+CT& P&2"4*'JG,,%&3:9%/6#T59-41>R,-!6H.+'D%2T& PHDF#?W<<>!6#/%&EJ/U%19#159%5.<6':+2
3A.&;#<C3/4*'5:9+2/6!MN,./,;+#>X%1 0G'3A.&;#3?B#,K%!6#5.<6'"4*-4!"!%",$%16YF#/%&5.<6' ++/P!!       
,&9%231&)*+23&D2+#>X%1 31&)*+2H&5<56G+#>X%1 3L)*+#$%T?F(95.<6'"6I2"%2"ZU[4P=C"%2/%&"G=+2
MN,./,;+#>X%1 3A.&;#3?B#+21;/&"4*#6/5."'%E%,H&;P=C5.E5/&<%/"6*50=/H9+2/%&"4*<C3:9%-%&D5-"$%2%#5.<6'
3L)*+EJ/U%P=CL6\#%15%-&89"%2G9%#5."'%E%,H&;P=C3"10#0='4F@9"6#,-6'P=C#$%T?F(9?&C0'(#; &5-KJ2
37'PL&D15%-&89HD+T? AJ*2+%<K)+TG95D%3A.&;#3?B#P@=D2&5-:+2#6/5.<6' 5.E5/& P=C#6/MN,./,;(6I##$%:+20=/
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5."'%E%,H&; #$%-%AJ*2/%&'/&CG6!5."'%E%,H&;P=C3"10#0='4:+2T"' P=C/%&,&9%2/$%=621#G9%#
5."'%E%,H&;P=C3"10#0='4

?W<<>!6#/%&G$%3#.#/.</&&-X%'FH915%-&D5--)+&C@5D%2T"'/6!3A.&;#F#a5a01&2/%& TG9P/D
1. 01&2/%&16G3=)+/#6/EJ/U% P=C1&8,+#MN,./,; 3L)*+3:9%&D5-0?&P/&-X%1ZG8&9+#3A.&;#
2. 01&2/%&<6G,D2#6/3&4'#&CG6!-6Q'-EJ/U%H+#?=%'T?EJ/U%G82%#"4*3A.&;#
3. 01&2/%& National e-Science Infrastructure Consortium

4. 01&2/%&,D23,&.-/%&<6G/.</&&-5.(%/%&"4*3/4*'5:9+2/6!3A.&;#
5. 01&2/%&,D23,&.-#6/EJ/U%?&.YY%0"-3+/ #6/5.<6'T?"$%2%#5.<6' R 3A.&;# P=CL6\#%F@93/.G

/%&"$%5.<6'&D5-/6!3A.&;#

9.#-0"#.%B56=,0(%0?C0D" E6>.#F!,(GH!20!/ 5I=J,5K)"#<1;9:#E0#;L".MBF#),(5A2#/(
3-)*+1&6I2"4*,-3G]<L&C/#.UO%Q.&%(3<9% /&-,-3G]<L&C3"L&6H#&%(,>G% ^ ,'%-!&-&%(/>-%&4

3,G]<L&C&%(G$%3#.#3')+#3A.&b# (The European Organization for Nuclear Research: CERN) 1&6I2"4* 3
3-)*+56#"4* 16 -4#%1- 2552 TG9-4/%&=2#%-F#3+/,%&P,G23<H<$%#215%-&D5--)+/6# (Expression of 

Interest in The Participation of Physicists from Universities and Research Institutes from 

Thailand in the CMS Experiment at the CERN LHC Accelerator: EOI) &C@5D%2,K%!6#5.<6'    
P,2A.#01&H&+# (+21b/%&-@%(#) P=C3A.&b# 0G'3+/,%&P,G23<H<$%#2"4*<C-415%-&*5--)+/6# (EOI)          

-4<>G?&C,21;3L)*+,#6!,#>#F@9#6/MN,./,;<%/?&C3"ET"'3:9%&D5-"$%2%#5.<6'G9%#MN,./,;+#>X%1/6!#6/5.<6'
F#/=>D- CMS (The Compact Muon Solenoid) &5-KJ2/%&,D2#6/EJ/U%P=C1&8MN,./,;&CG6!-6Q'-EJ/U%
<%/?&C3"ET"'3:9%&D5-01&2/%& CERN Summer Student Programme P=C CERN Physics High 

School Teacher Programme AJ*2<6GF#(D52X%1ZG8&9+#:+2">/?_ 3?B#/%&3?NG0+/%,F@9#6/EJ/U%P=C1&8
MN,./,; TG93:9%&D5-/.</&&-5.(%/%&/6!#6/EJ/U% 1&8 P=C#6/MN,./,;"4*-4()*+3,4'2<%/"6*50=/ P=CL6\#%15%-&89
"%2G9%#MN,./,;+#>X%1

X%'@=62<%//%&=2#%- EOI ,K%!6#5.<6'P,2A.#01&H&+# (+21;/%&-@%(#) TG9G$%3#.#/%&PHD2
H6I21RC+#>/&&-/%&15%-&D5--)+G9%#5.(%/%&P=C5.<6'/6!3A.&;# P=C3&.*-G$%3#.#/%&<6G"$%01&2/%&16G3=)+/
#6/EJ/U%P=C1&8,+#MN,./,; 3L)*+3:9%&D5-0?&P/&-X%1ZG8&9+#3A.&;#a 0G'16G3=)+/#6/EJ/U%"4*EJ/U%+'8DF#
,%:%MN,./,;&CG6!?&.YY%H&4(6I#?_"4* 4 @&)+P=C1&8,+#MN,./,;&CG6!-6Q'-EJ/U%H+#?=%' "4*-4E6/'X%L
P=C1>R,-!6H.3@-%C,-F#(6I#H9# P=95#$%15%-:JI#/&%!!621-"8=,-3G]<L&C/#.UO%Q.&%(3<9% /&-,-3G]<
L&C3"L&6H#&%(,>G% ^ ,'%-!&-&%(/>-%&4 3L)*+"&216G3=)+/F#:6I#H+#,>G"9%' ?W<<>!6#-4#6/EJ/U% 4 1#
3?B#H65P"#?&C3"ET"'T?3:9%&D5-01&2/%& CERN Summer Student Programme P=C1&8,+#
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International Teacher Weeks Programme 2023 

#>'1<"-1%(*<7J 6 !2-'".; – 19 !2-'".; 2566

N 5A2#/( 0#8-53(71" !;"I%(O#%P!12!

EQ1$(:  Dr.Jeff Wiener (789G8P=01&2/%& ITW), Francisco De Assis Leite Da Silva (Italy), 

Michael Madden (United States), Federico Andreoletti (Italy), Ragnhild Strand (Norway), 

Azad Kırtay (Turkey), Harrison James Minter (England), Tiberiu Dragoiu Luca (Philippine), 

Muhammad Salman (Pakistan), Gregory Hrinda (United States), Erkki Tempel (Estonia), 

Calvin Browne (Northern Ireland), Eric William Simonson (Canada), 

Dilmurod Rakhmanov (Uzbekistan), April Butler (Canada)

EQ16<"-:  Feng Su (China), Regina Madelo Salmasan (Japan), Waritsara Watcharaphanit (Thailand), 

 Blanca Patricia Alvarez Becerra (Peru), Carolina Garcia Plante (Spain), Van Ha (Vietnam), 

 Antónia Juhásová (Slovakia), Hellen Lie Grace Ghautama (Indonesia), Nazlı Barış Ersoy (Turkey),

Alina Britchi (United States), Michael Polashenski (United States), Ngeim Andrew Sumba (Cameroon),

 Serge Paupy (France), Allen Lim (France), Ana de la Torre Merchán (Spain), Maria Caterina 

 Mocci (Italy), Ajay Kumar Bahri (India), Nkosiphile Andile Bhebhe (South Africa), 

 Ia Khukhiashvili (Georgia)
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Day 1: 5th August 2023

3G.#"%2-%KJ2,-%L6#Q&6O,5.,(D5235=%?&C-%R 14.00 #. H%-35=%:+2"4*#4* 3-)*+&6!/%&/&C3?d%
<%/,%'L%# TG93G.#"%2++/<%/,#%-!.#T?:JI#&K!6,@-%'3=: 23 3L)*+3G.#"%2T?'62,K%#4 Blandonat 

<%/#6I#HD+&K&%2@-%'3=: 18 P=C3G.#"%2T?KJ23A.&;#35=%?&C-%R 15.30 #. =$%G6!P&/<CH9+2@%"%2
3:9%-++/ (Entrance B) P=CP<92/6!L#6/2%#&6/U%15%-?=+GX6' 3L)*+&6!!6H&?&C<$%H65(6*51&%5"4*
,%-%&KF(9F#/%&3:9%-++/3A.&;# P=C:9%L3<9%/]TG9&6!!6H&?&C<$%H65(6*51&%53L)*+/%&3:9%-++/3A.&;#

@=62<%/3G.#-%H%-"%2"4*3<9%@#9%"4*!+//]<CL!/6!+%1%& 39 AJ*23?B#+%1%&"4*L6/,$%@&6!1&8"4*3:9%
&D5-01&2/%& ITW2023 ">/1# &5-KJ2789"4*3:9%-%3')+#3A.&;#+4/G95'
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Day 2: 6th August 2023

56##4I3?B#56#P&/:+2/.</&&-01&2/%& International Teacher Weeks Programme 2023    

AJ*23&.*-H9#G95'/.</&&- Welcome Reception 35=% 17.00 #. H%-35=%"4*,-%L6#Q&6O,5., 789G8P=
01&2/%& Dr. Jeff Wiener TG93H&4'-/%&H9+#&6!1&8">/1#"4*-%3:9%&D5-01&2/%&G95'+%@%&P=C31&)*+2G)*-
HD%2 V 1&8">/1#3:9%-%=2"C3!4'# L&9+-3:4'#()*+-#%-,/>=P=C()*+?&C3"E:+2H#3+2=2!#/&CG%U     
,H./3/+&; #$%-%H.G"4*3,)I+3L)*+F@9">/1#,%-%&K+D%#P=C<G<$%()*+/6#P=C/6#TG9 Dr.Jeff P=C"4-2%#         
TG9/=D%5H9+#&6!">/1#+'D%2+!+>D#P=C3?B#/6#3+2 <%/#6I#TG9F@91&8">/1#L8G1>'"$%15%-&89<6//6#            
3-)*+"$%15%-&89<6//6#L+,-15&P=95 KJ235=%/.</&&-K6GT? 1)+ Discover CERN Treasure Hunt AJ*23&%
<C"$%/%&P!D2/=>D- /=>D-=C?&C-%R 5 1# 3L)*+&D5-/6#19#@%+6/U&H%-+%1%&HD%2 V F#3A.&;# P=95#$%-%
?&C/+!3?B#1$%?&.E#% /.</&&-#4I"$%F@93&%TG9&89<6//6!1&8F#/=>D--%/'.*2:JI# -4/%&&D5--)+ (D5'3@=)+ &CG-
15%-1.G <J2"$%F@93/.G15%-,#."/6#-%/:JI# P=C/.</&&-#4I'62"$%F@9&89<6/+%1%&,K%#"4*HD%2 V X%'F#3A.&;#
3L&%C@=62<%/#4IL5/3&%<CTG93'4*'-(-0A#@=6/:+23A.&;#H=+G&C'C35=% 2 ,6?G%@;"4*&D5-01&2/%&

X%L/%&3:9%&D5-/.</&&- Welcome Reception P7#"4*0A#@=6/:+23A.&;#"4*F(9F#/.</&&-
Discover CERN Treasure Hunt

3+/,%&"4*F(9F#/.</&&- Discover CERN Treasure Hunt

5

Day 2: 6th August 2023

56##4I3?B#56#P&/:+2/.</&&-01&2/%& International Teacher Weeks Programme 2023    

AJ*23&.*-H9#H9H9 G95'/.</&&-G9G9 Welcome Reception 35=% 17.00 #. H%-35=%"4*,-%L6#Q&6O,5., 789G8P=
01&2/%& Dr. Jeff Wiener TG93H&4'-/%&H9+#&6!1&8">/1#"4*-%3:9%&D5-01&2/%&G95'+%@%&P=C31&)*+2G)*-G9G9
HD%2 V 1&8">/1#3:9%-%=2"C3!4'# L&9+-3:4'#()*+-#%-,/>=P=C()*+?&C3"E:+2H#3+2=2!#/&CG%UC3"E:+2H#3+2=2!#/&CG%UC3"E:+2H#3+2=2!#/&CG%U
,H./3/+&; #$%# -%H.G"4*3,)I+3L)*+F@9">/1#,%-%&K+D%#P=C<G<$%%#P=C<G< ()*+/6#P=C/6#TG9 Dr.Jeff P=C"4-2%#         
TG9/=D%5H9+#&6!">/1#+'D%2+!+>D#P=C3?B#/6#3+2 <%/#6I#TG9FG9G9 @91&8">/1#L8G1>'"$%1&8">/1#L8G1>'" 15%-&89<6//6#            
3-)*+"$%3-)*+"3-)*+" 15%-&89<6//6#L+,-15&P=95=9=9 KJ235=%/.</&&-K6GT? 1)+ Discover CERN Treasure Hunt AJ*23&%
<C"$%<C" /%&P!D2/=>D- /=>D-=C?&C-%R 5 1# 3L)*+&D5-/6#19#@%+6/U&H%-+%1%&1919 HD%2 V F#3A.&;# P=95#=9=9 $%5# -%
?&C/+!3?B#1$%#1 ?&.E#% /.</&&-#4I"$%/.</&&-#4I"/.</&&-#4I" F@93&%TG9&89<6//6!1&8F#/=>D--%/'.*2:JI# -4/%&&D5--)+ (D5'3@=)+ &CG-
15%-1.G <J2"$%<J2"<J2" F@93/.G15%-,#."/6#-%/:JI# P=C/.</&&-#4I'62"$%.</&&-#4I'62".</&&-#4I'62" F@9&89<6/+%1%&,K%#"4*HD%2 V X%'F#3A.&;#
3L&%C@=62<%/#4IL5/3&%<CTG93'4*'-(-0A#@=6/:+23A.&;#H=+G&C'C35=% 2 ,6?G%@;"4*&D5-01&2/%&

X%L/%&3:9%&D5-/.</&&- Welcome Reception P7#"4*0A#@=6/:+23A.&;#"4*F(9F#/.</&&-(9(9
Discover CERN Treasure Hunt

3+/,%&"4*F(9F#/.</&&-(9(9 Discover CERN Treasure Hunt

55



6

3-)*+3,&]<,.I#/.</&&-G62/=D%5 ">/1#TG9&D5-&6!?&C"%#+%@%&&D5-/6#"4*0&2+%@%& 1 AJ*2H6I2+'8DH&2
:9%-/6!+%1%&"4*L6/ <%/#6I#3?B#/.</&&-?NG"9%':+256# 1)+ /%&!&&'%'F#@65:9+ Basics @ CERN 0G'
Dr.Jeff Wiener TG9P<92:9+-8=P=C,.*2HD%2 V "4*3&%<CH9+2?e.!6H.3-)*+3:9%-%+'8DF#+21;/& H=+G&C'C35=%    
2 ,6?G%@;#4I 3(D# 3!+&;0"&E6L";H.GHD+/&R4 >̀/3 .̀# /%&?e.!6H.H653-)*+3/.G3@H>/%&R;HD%2 V :9+-8=3!)I+2H9#
X%'F#+21;/& P=C:6I#H+#/%&"$%!6H& CERN Access Card F#3(9%56#K6GT? AJ*2 Dr.Jeff !+/5D%F@93&%
L'%'%-T?F@93&]53L)*+<6G"$%!6H&F@93,&]<"6#35=% /D+#/%&+!&-<C3&.*-:JI#35=% 09.30 :+256#L&>D2#4I

X%L/%&!&&'%'F#@65:9+ Basics @ CERN 0G' Dr.Jeff Wiener
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Day 3: 7th August 2023

/.</&&-P&/:+256##4I Registration 1)+ /%&T?"$%!6H&?&C<$%H65 CERN Access Card 0G',.*2"4*
H9+23H&4'-1)+ Passport P=C!6H&?&C<$%H65(6*51&%5"4*TG9&6!F#56#P&/ 3-)*+5%# Dr.Jeff 3H)+#">/1#5D% <C
-41#"4*-%&+1.5"$%!6H&3'+C-%/<J2P#C#$%F@9T?PHD3(9% <J2TG9++/3G.#"%2<%/0&2P&-3L)*+T?'62+%1%& 55 

!&.35R"%23:9%-++/ B 3L)*+"$%!6H& PHD3-)*+-%KJ2'62T-D-4F1&-%&+ <J2TG91.53:9%T?/G!6H&1.53?B#1#P&/  
<%/#6I#1&8@=%'1#3&.*-"'+'3:9%-%/G!6H&1.5 P=C3<9%@#9%"4*TG93&4'/3:9%T?KD%'&8?L&9+-&+&6!!6H&TG93='
">/+'D%2F(935=%T-D#%# <%/#6I#/=6!T?"4*@9+2L6/3L)*+&+3&.*-/.</&&-+!&-X%1!&&'%':+256##4I

35=% 09.30 #. Introduction to the International Teacher Weeks Programme 

2023 0G' Dr.Jeff Wiener 3?B#/%&?8L)I#O%#F@93&%3:9%F<KJ23?f%@-%':+201&2/%& /.</&&-P=CL6#Q/.<
:+23A.&;# 0G' Jeff TG9 ".I2"9%'T595D%@=62<!<%/01&2/%&#4I 1&8">/1#"4*3:9%&D5-K)+3?B# CERN Ambassador

X%L3+/,%&P=C!6H&?&C<$%H65 CERN Access Card

X%L/%&!&&'%'F#@65:9+ Introduction to the International Teacher Weeks Programme 2023 0G' Dr.Jeff Wiener
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:+23A.&;# 0G' Jeff TG9 ".I2"9%'T595D%@=62<!<%/01&2/%&#4I 1&8">/1#"4*3:9%&D5-K)+3?B# CERN Ambassador

X%L3+/,%&P=C!6H&?&C<$%?&C<?&C< H65 CERN Access Card

X%L/%&!&&'%'F#@65:9+ Introduction to the International Teacher Weeks Programme 2023 0G' Dr.Jeff Wiener
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<%/#6I#HD+G95'/.</&&- Concept Map Session 1 0G' Milena Vujanovic 789"4*/$%=62"$%5.<6'
3/4*'5/6!/%&F(9 Concept Map /6!P#51.GP=C?&C3G]#,$%16Y/6!3#)I+@%HD%2 V AJ*2H=+G&C'C35=%"4*&D5-
01&2/%& Milena <CTG9F@93&%&D5-/.</&&-#4I"6I2@-G 3 1&6I2 3L)*+@%P#5"%2P=C7=:+2/%&F(9 Concept 

Map 0G'=6/URC:+2/%&F(9 Concept  Map #6I# <C3?B#/%&,&9%2P7#76215%-1.G<%/3#)I+@%5.(%"4*TG9
3&4'#&89 -%P,G2++/@&)+3:4'#++/-%0G'F(91$%,$%16Y (Keywords) HD%2 V P=C3()*+-0'2/6#3?B#3&)*+2&%5"4*
3?B#3@H>3?B#7=/6# F#/.</&&-1&6I2P&/#4I1&8@=%'1#3/.G:9+,2,6'P=CH6I21$%K%-3/4*'5/6!/&C!5#/%&F(9
Concept Map -%/-%' PHD Milena 3:9%F<:9+,2,6'HD%2 V "4*3/.G:JI# 3#)*+2<%//.</&&-#4I3/.G:JI#/D+#/%&
3&4'#&89AJ*2-4=6/URC3@-)+#/%&"$%P!!"G,+!/D+#3&4'##6*#3+2

P=C/.</&&-,>G"9%'F#(D523(9% 1)+ Introduction to CERN  0G' Dr.Jeff Wiener TG93=D%3&)*+2
&%5P=C"4*-%:+2+21;/%&5.<6'#.531=4'&;'>0&? (CERN) 31&)+:D%':+23A.&;# =6/URC/%&"$%2%# 3?f%@-%'
+>?/&R; P=CP#5"%2F#+#%1HP!!X%L&5- P=C<CTG9-4/%&:'%'15%-HD+T?F#/%&!&&'%'+)*# V HD+
<%/#4I

X%L/%&!&&'%'P=C/.</&&- Concept Map Session 1 0G' Milena Vujanovic

X%L/%&!&&'%'F#@65:9+ Introduction to CERN  0G' Dr.Jeff Wiener
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3&4'#&89AJ*2-4=6/URC3@-)+#/%&"&89&89 $%AJ*2-4=6/URC3@-)+#/%&"AJ*2-4=6/URC3@-)+#/%&" P!!"G,+!/D+#3&4'##6*#3+2

P=C/.</&&-,>G"9%'F#(D523(9% 1)+ Introduction to CERN  0G' Dr.Jeff Wiener TG93=D%3&)*+2
&%5P=C"4*-%:+2+21;/%&5.<6'#.531=4'&;'>0&? (CERN) 31&)+:D%':+23A.&;# =6/URC/%&"$%URC/%&"URC/%&" 2%# 3?f%@-%'
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<%/#4I
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X%L/%&!&&'%'F#@65:9+ Introduction to CERN  0G' Dr.Jeff Wiener
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(D52!D%'35=% 14.00 #. Introduction to Particle Physics  0G' Steven Goldfarb       

!&&'%'KJ2"4*-%P=C15%-,$%16Y:+2MN,./,;+#>X%1 /%&EJ/%%19#159%,.*2HD%2 V 5.56\#%/%&:+231&)*+2-)+
/%&19#L!P=C/%&5.<6'"4*F(919#@%1$%H+!:+2<6/&5%= "$%F@9:9%L3<9%3:9%F<"4*-%P=C15%-,$%16Y:+2
MN,./,;+#>X%1-%/'.*2:JI#

35=% 16.30 #. /.</&&-/%&547J4;R; Synchrocyclotron AJ*23?B#31&)*+23&D2+#>X%131&)*+2P&/
:+23A.&;# K8/F(92%#1&6I2P&/F#?_ 1957 3L)*+/%&"G=+2"%2G9%#MN,./,;#.531=4'&;P=C+#>X%1 0G'/%&3&D2
+#>X%10?&H+#G95'15%-K4*F#'D%#1=)*#5."'> (Radio Frequency) +#>X%1"4*-4?&C<><CK8/?=D+'3:9%T?F#
(D+25D%2&C@5D%20=@C&8?H65 D ,+2(.I# <%/#6I#F,D,#%-TMMf%3:9%T?3LD)*+3&D2+#>X%1F@9-4/%&31=D)*+#"4*3?B#
52/=-3&4'/5D% cyclotron 0G',#%-TMMf%"4*F,D3:9%T?3L)*+3&D2+#>X%1<C-4/%&,=6!:6I53L)*+ synchronous 

/6!/%&31=)*+#"D4*7D%#(D+25D%2&C@5D%20=@C&8? H65 D <J2K8/3&4'/5D% “Synchrocyclotron” AJ*2/%&19#L!F#
31&)*+23&D2+#>X%1#4I#$%T?,8D/%&19#L!,.*2,$%16YHD%2 V +4/-%/-%'

?W<<>!6#@9+2"G=+2 Synchrocyclotron (SC) #4IK8/3?=4*'#3?B#@9+2<6GP,G2#."&&E/%& P=C
#."&&E/%&"4*<6GP,G2"4*#4*-415%-#D%,#F<3?B#+'D%2-%/ "6I23&)*+2&%5?&C56H.E%,H&;P=C5.Q4/%&<6GP,G23&)*+2
&%5 AJ*2,%-%&K&6!(-3&)*+2&%5?&C56H.E%,H&;TG9"4*35]!TAH; https://videos.cern.ch/record/1710382

(CERN's history at the SC) P=C&6!(-/%&<6GP,G2TG9"%235]!TAH; https://indico.cern.ch/event/

743767/sessions/305158/attachments/1890494/3117600/SC.mp4

X%L/%&!&&'%'F#@65:9+ Introduction to Particle Physics  0G' Steven Goldfarb

X%L/%&3'4*'-(- Synchrocyclotron
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/6!/%&31=)*+#"D4*7D%#(D+25D%2&C@5D%20=@C&8? H65 D <J2K8/3&4'/5D% “Synchrocyclotron” AJ*2/%&19#L!F#1919
31&)*+23&D2+#>X%1#4I#$%2+#>X%1#4I#2+#>X%1#4I# T?,8D/%&19#L!,.*2,$%16YHD%2 V +4/-%/-%'

?W<<>!6#@9+2"G=+2 Synchrocyclotron (SC) #4IK8/3?=4*'#3?B#@9+2<6GP,G2#."&&E/%& P=C
#."&&E/%&"4*<6GP,G2"4*#4*-415%-#D%,#F<3?B#+'D%2-%/ "6I23&)*+2&%5?&C56H.E%,H&;P=C5.Q4/%&<6GP,G23&)*+2
&%5 AJ*2,%-%&K&6!(-3&)*+2&%5?&C56H.E%,H&;TG9"4*35]!TAH;&;&; https://videos.cern.ch/record/1710382

(CERN's history at the SC) P=C&6!(-/%&<6GP,G2TG9"%235]!TAH; https://indico.cern.ch/event/

743767/sessions/305158/attachments/1890494/3117600/SC.mp4

X%L/%&!&&'%'F#@65:9+ Introduction to Particle Physics  0G' Steven Goldfarb

X%L/%&3'4*'-(- Synchrocyclotron
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@=62<%/3:9%&D5-/.</&&-P=C&6!?&C"%#+%@%&3']#P=953,&]< 35=%?&C-%R 18.00 #. :9%L3<9%
<J2TG93G.#"%2T?,$%&5<P=C3'4*'-(-3-)+23<#45%"4*:JI#()*+5D%"C3=,%?,5'2%-P=C-4#$I%L> Jet d’eau AJ*23?B#
,K%#"4*"D+23"4*'5@=6/:+23-)+2"4*F1&/]H9+2-%

X%L!&&'%/%E!&.35R"C3=,%?P=C#$I%L> Jet d’eau

10

@=62<%/3:9%&D5-/.</&&-P=C&6!?&C"%#+%@%&3']#P=953,&]<=9=9 35=%?&C-%R 18.00 #. :9%L3<9%
<J2TG93G.#"%2T?,$%3G.#"%2T?,3G.#"%2T?, &5<P=C3'4*'-(-3-)+23<#45%"4*:JI#()*+5D%"C3=,%?,5'2%-P=C-4#$I%#$I#$I L> Jet d’eau AJ*23?B#
,K%#"4*"D+23"4*'5@=6/:+23-)+2"4*F1&/]H9+2-%

X%L!&&'%/%E!&.35R"C3=,%?P=C#$I%#$I#$I L> Jet d’eau

10
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Day 4: 8th August 2023

/.</&&-P&/F#56##4I1)+&6!MW2/%&!&&'%'F#@65:9+ Introduction to Particle Accelerators

0G' Dr.Simone Gilardoni 3&.*-!&&'%'KJ2X%L&5-:+256HK>?&C,21;F#/%&,&9%231&)*+23&D2+#>X%1 P=C
P#C#$%P@=D2:9+-8=:+2 LHC "4*3&4'/5D% “Vistars” AJ*2">/1#,%-%&K3:9%KJ2TG9<%/35]!TAH; https://op-

webtools.web.cern.ch/vistar/vistars.php <%/#6I# Dr.Simone +Q.!%'@=6//%&"$%2%#:+231&)*+23&D2
+#>X%1G95'/%&+>?-%+>?-6'3?&4'!3"4'!/6!,.*2F/=9H65 "$%F@9:9%L3<9%3:9%F<@=6//%&:+231&)*+23&D2+#>X%1TG9
2D%':JI# AJ*2@=6//%&,$%16Y"4*#$%T?F(9+Q.!%'P=C,&9%2P!!<$%=+231&)*+23&D2+#>X%1+'D%22D%'F#@9+23&4'#TG9
1)+ /[-)+:5%#6*#3+2

X%L/%&!&&'%'F#@65:9+ Introduction to Particle Accelerators 0G' Dr.Simone Gilardoni
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/.</&&-P&/F#56##4I1)+&6!MW2/%&!&&'%'F#@65:9+ Introduction to Particle Accelerators

0G' Dr.Simone Gilardoni 3&.*-!&&'%'KJ2X%L&5-:+256HK>?&C,21;F#/%&,1;1; &9%231&)*+23&D2+#>X%1 P=C
P#C#$%P#C# P@=D2:9+-8=:+2 LHC "4*3&4'/5D% “Vistars” AJ*2">/1#,%-%&K3:9%KJ2TG9<%/35]!TAH; https://op-

webtools.web.cern.ch/vistar/vistars.php <%/#6I# Dr.Simone +Q.!%'@=6//%&"$%2%#:+231&)*+23&D2
+#>X%1G95'/%&+>?-%+>?-6'3?&4'!3"4'!/6!,.*2F/G9G9 =9H65 "$%F@9:9@9@9 %L3<9%3:9%F<@=6//%&:+231&)*+23&D2+#>X%1TG9
2D%':JI# AJ*2@=6//%&,$%AJ*2@=6//%&,AJ*2@=6//%&, 16Y"4*#$%16Y"4*#16Y"4*# T?F(9+Q.!%'P=C,&9%2P!!<$%%2P!!< =+231&)*+23&D2+#>X%1+'D%22D%'F#@9+23&4'#TG9
1)+ /[-)+:5%#6*#3+2

X%L/%&!&&'%'F#@65:9+ Introduction to Particle Accelerators 0G' Dr.Simone Gilardoni

11
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X%1!D%' Dr.Jeff TG9L%L5/3&%">/1#3G.#T?'62+%1%&"4* 6 3L)*+&6!MW2/%&!&&'%'F#@65:9+
Introduction to Study Groups 0G' Dr.Jeff Wiener +Q.!%':9+-8=3/4*'5/6!/.</&&-/=>D-"4*1&8">/1#
<CH9+23:9%&D5- AJ*2-4/%&<6G,-%(./P=C@65:9+:+2PHD=C/=>D-0G'5.Q4/%&,>D-7D%#0?&P/&- <#TG9,-%(.//=>D-
/=>D-=C 5 1# P=C@65:9+:+2PHD=C/=>D- 7=?&%/e5D% :9%L3<9%TG9&6!-+!@-%'@65:9+ Computing and

Data analysis P=C-43L)*+#,-%(./F#/=>D-TG9P/D Nkosiphile, Eric, Erkki P=C Ana

@=62<%/#6I#TG93:9%&6!MW2/%&!&&'%'F#@65:9+ The Discovery of the Higgs Boson        

0G' Luis Roberto Flores Castillo (The Chinese University of Hong Kong (HK)) @=623,&]<,.I#/%&
!&&'%'-4/.</&&- Q&A 3L)*+F@91$%+Q.!%'3L.*-3H.- AJ*2 Luis Roberto Flores Castillo H+!1$%K%-F@9
L5/3&%+'D%23H]-"4* +Q.!%'+'D%2=C3+4'G">/1$%K%-

X%L!&&'%'/%&/%&3G.#"%2T?'62+%1%&"4* 6 P=C/%&!&&'%'F#@65:9+ Introduction to Study Groups 0G' Dr.Jeff Wiener

X%L/%&!&&'%'F#@65:9+ The Discovery of the Higgs Boson 0G' Luis Roberto Flores Castillo

12
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!&&'%'-4/.</&&- Q&A 3L)*+F@91$%1 +Q.!%'3L.*-3H.- AJ*2 Luis Roberto Flores Castillo H+!1$%H+!1 K%-F@9
L5/3&%+'D%23H]-"4* +Q.!%'+'D%2=C3+4'G">/1$%%2=C3+4'G">/1%2=C3+4'G">/1 K%-
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@=62<%/#6I# Dr.Jeff TG9#6G@-%'F@9L5/3&%">/1#T?3<+/6#"4*<>G<+G&K&%2@#9%3A.&;#
35=% 18.00 #. 3L)*+3H&4'-T?"$%/.</&&- Bowling & Pizza HD+T?

3-)*+KJ235=% 17.45 #. 1&8@=%'1#=2-%<%/"4*L6/P=CL&9+-/6#"4*!&.35RG9%#@#9%3L)*+3G.#T?'62
?f%'&K&%2L&9+-/6# &C@5D%2#4I3&%TG9KD%'&8?&D5-/6# <%/#6I#/]3G.#"%2T?'62?f%'&K&%2 3-)*+ Dr.Jeff -%KJ2
TG9#$%L5/3&%:JI#&K&%2T?'62,K%#4 Balexart P=C3=D# Bowling 3?B#/=>D-H%-/=>D-/.</&&- Study Group 

L5/3&%">/1#3=D# Bowling +'D%2,#>/,#%# &5-KJ2TG9L8G1>',%#,6-L6#Q;"6I2X%'F#/=>D-P=C#+//=>D-
3-)*+3/- Bowling <!=2 L5/3&%">/1#TG9T?&6!?&C"%#+%@%&&D5-/6# AJ*2+%@%&@=6/F#56##4I1)+ L.AAD%"4*-4
15%-'%5 1 3-H& (D5235=%+%@%&3']#"$%F@9">/1#TG9&D5-L8G1>'P=/3?=4*'#"6I23&)*+2&%5F#0&23&4'#P=C
3&)*+2&%53/4*'5/6!56\#Q&&-:+2PHD=C?&C3"E /.</&&-G$%3#.#-%KJ235=%?&C-%R 21.30 #. KJ235=%"4*">/
1#H9+2/=6!"4*L6/ P=CL5/3&%">/1#3G.#"%2/=6!-%KJ2+'D%2?=+GX6'35=% 22.00 #.

X%L!&&'%/%E/.</&&- Bowling & Pizza
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?f%'&K&%2L&9+-/6# &C@5D%2#4I3&%TG9KD%'&8?&D5-/6# <%/#6I#/]3G.#"%2T?'62?f%'&K&%2 3-)*+ Dr.Jeff -%KJ2
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15%-'%5 1 3-H& (D5235=%+%@%&3']#"$%5235=%+%@%&3']#"5235=%+%@%&3']#" F@9">/1#T@9@9 G9&D5-L8G1>'P=/3?=4*'#"6I23&)*+2&%5F#0&23&4'#P=C
3&)*+2&%53/4*'5/6!56\#Q&&-:+2PHD=C?&C3"E /.</&&-G$%/.</&&-G/.</&&-G 3#.#-%KJ235=%?&C-%R 21.30 #. KJ235=%"4*">/
1#H9+2/=6!"4*L6/ P=CL5/3&%">/1#3G.#"%2/=6!-%KJ2+'D%2?=+GX6'35=% 22.00 #.

X%L!&&'%/%E/.</&&- Bowling & Pizza
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Day 5: 9th August 2023

35=% 09.00 #. &6!M62/%&!&&'%'F#@65:I+ Introduction to Particle Detectors        

0G' Clara Nellist #6/MN,./,;"4*"$%2%#F# ATLAS TG9!+/3=D%P=C+Q.!%'KJ2@=6//%&H&5<56G+#>X%1:+2
31&)*+2H&5<56G+#>X%1 ,D5#?&C/+!P=C@=6//%&"$%2%#:+2,D5#?&C/+!HD%2 V X%'F#31&)*+2H&5<56G
+#>X%1 ATLAS TG9P/D The Pixel Detector, Calorimeters, Muon Spectrometer P=C&C!!P-D3@=]/
X%'F# &5-KJ2P#5"%2/%&,&9%231&)*+2H&5<56GF@-D V F#+#%1H 3(D# AFP P=C FASER +4/G95'

35=% 11.00 #. &6!MW2/%&!&&'%'@65:9+ Engineering at CERN 0G' Raymond Veness TG9
/=D%55D% KJ2P-93A.&;#<CEJ/U%3/4*'5/6!MN,./,;+#>X%1 PHD!>1=%/&"4*"$%2%#+'8DF#3A.&;#3?B##6/MN,./,;3L4'2@#J*2
F#,%-:+2+21;/& P=C3?B#5.E5/& #6/5."'%E%,H&;,%:%?&C'>/H;P=C#6/3"1#.1KJ2,+2F#,%-:+2<$%#5#
!>1=%/&"6I2@-GF#+21;/& <%/#6I#TG9!&&'%'KJ2/&C!5#/%&"$%2%#:+25.E5/& 0G'2%#@=6/G9%#
5.E5/&&-:+23A.&;#<C3/4*'5:9+2/6!/%&++/P!!01&2,&9%2FH9G.# (underground civil structure) &C!!
"$%15%-3']#P=C&C!%'+%/%E (cooling and ventilation) P=C heavy handing #+/<%/#6I#
Raymond '62TG93(.Y(5#F@9#6/3&4'#3:9%-%3?B#,D5#@#J*2:+23A.&;#+4/G95'

X%L/%&!&&'%'F#@65:9+ Introduction to Particle Detectors 0G' Clara Nellist

X%L/%&!&&'%'F#@65:9+ Engineering at CERN 0G' Raymond Veness
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35=% 14.00 #. &6!M62/%&!&&'%'@65:I+ Medical Applications of Particle Physics

0G' Manjit Dosanjh 3&.*-H9#3=D%3&)*+2&%5/%&19#L!&62,43+]/A; /%&"G=+2P=C/%&F(9&62,4F#/%&&6/U%0&1
F#,-6'/D+# 5.56\#%/%&P=C/%&19#L!F@-D V "4*"$%F@9L5/3&%3@]#KJ2?&C0'(#;:+2MN,./,;+#>X%1"4*-4HD+
-#>U';F#G9%#/%&PL"'; 3(D# CT, PET, MRI "4*">/1#&89<6//6#3?B#+'D%2G4 &5-KJ23"10#0='4F@-D V 3(D#
Medipix AJ*23?B#3"10#0='4<%/MN,./,;L=622%#,82P=C3?B#+>?/&R;"4*,%-%&KH&5<56GF@9X%L"4*-4,4<%//%&
`%'&62,43+]/A; 0G'/D+#@#9%#6I#3&%<C3@]#3L4'2X%L:%5-G$% #+/<%/#4I Manjit '62TG9!&&'%'KJ2P#51.G
:+2/%&,&9%23"10#0='4"%2/%&PL"';P!!F@-D V 3L)*+F(9&6/U%0&1+4/G95'

@=62<%/<!/%&!&&'%'35=%?&C-%R 15.30 #. KJ235=%"$%/.</&&-/=>D- Study Group 

Session 1 ,-%(./">/1#T?L&9+-/6#"4*0&2+%@%& 1 3L)*+"$%/%&L8G1>' P,G215%-1.G3@]# P=/3?=4*'#
?&C,!/%&R;G9%#/%&<6G/%&3&4'#&89F#0&23&4'#:+2H#3+2"4*,+G1=9+2/6!@65:9+"4*TG9&6!-+!@-%' <%//%&
L8G1>'F#1&6I2#4I"$%F@9:9%L3<9%TG9"&%!KJ2/%&<6G/%&3&4'#&89P!!!&&'%'P=CP!!=2-)+?e.!6H. @=6/,8H&"4*F(9
F#0&23&4'# Q&&-(%H.:+2#6/3&4'#<%/@=%/@=%'?&C3"E AJ*23?B#:9+-8="4*,%-%&K#$%T??&6!?&C'>/H;   
F#@9+23&4'#"4*?&C3"ET"'TG9 P=C3-)*+=2=J/T?KJ2@65:9+ Computing & Data Analysis L5/3&%">/1#
L!5D%'62-4+4/@=%/@=%'?&C3G]#"4*<CH9+2EJ/U%3L.*-3H.- <J2TG9H6G,.#F<&D5-/6#5D%<C#$%?&C3G]#G62/=D%5-%
L8G1>'/6#F#1&6I2@#9%

X%L/%&!&&'%'F#@65:9+ Medical Applications of Particle Physics 0G' Manjit Dosanjh
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Day 6: 10th August 2023

35=% 09.00 #. &6!MW2/%&!&&'%'F#@65:9+ Introducing Particle Physics in the 

Classroom 0G' Dr.Jeff Wiener 3=D%KJ2?&C,!/%&R;/%&3?B#1&8,+#&CG6!-6Q'-EJ/U% /D+#"4*<C-4
0+/%,3:9%-%"$%2%#&D5-/6!3A.&;# P=CTG9/D+H6I2 S’Cool Lab :JI#-%3L)*+37'PL&D+21;15%-&89"%2G9%#MN,./,;
+#>X%1F@9/6!#6/3&4'#P=C1&8789,+#&CG6!-6Q'-EJ/U%

Dr.Jeff /=D%5HD+T?5D% <%//%&EJ/U%5.<6'3/4*'5/6!P#51.G1=%G31=)*+# (misconception) :+2
/%&,+#5.(%MN,./,;+#>X%1&CG6!-6Q'-3/.G:JI#<%/@=%',%3@H> 3(D# /%&#$%15%-31'(.#<%/?&C,!/%&R;
"4*L!F#(45.H?&C<$%56#T?+Q.!%'?&%/e/%&R;"%2Q&&-(%H. /%&-4+21;15%-&98L)I#O%#"4*T-D3L4'2L+ P=C
/%&+Q.!%'?&%/e/%&R;"%2Q&&-(%H.0G'/%&F(9X%L@&)+,6Y=6/UR;P"#?&%/e/%&R; <%/#6I#3:%TG9   
'/H65+'D%2P#51.G1=%G31=)*+#"4*3/.G:JI#<%//%&F(9X%L"&2/=-P"#15%&;/3L)*++Q.!%'+21;?&C/+!:+2
0?&H+# P=C3,#+P#51.GF@9F(9,6Y=6/UR;"4*3?B#H65+6/U& (Typographic Illustration) P"#/%&F(9X%L
P!!3G.- #+/<%/#4I3:%TG9P#C#$%3"1#.15.Q4/%&,+#MN,./,;+#>X%1F#(6I#3&4'# ,)*+ P@=D23&4'#&89HD%2 V :+2
3A.&;# P=C2%#5.<6'+4/-%/-%'"4*,%-%&K19#@%P=CEJ/U%3L.*-3H.-TG9"4* cern.ch/PER

X%L/%&!&&'%'F#@65:9+ Introducing Particle Physics in the Classroom 0G' Dr.Jeff Wiener

16

Day 6: 10th August 2023

35=% 09.00 #. &6!MW2/%&!&&'%'F#@65:9+ Introducing Particle Physics in the 

Classroom 0G' Dr.Jeff Wiener 3=D%KJ2?&C,!/%&R;/%&3?B#1&8,+#&CG6!-6Q'-EJ/U% /D+#"4*<C-4
0+/%,3:9%-%"$%%-%" 2%#&D5-/6!3A.&;# P=CTG9/D+H6I2 S’Cool Lab :JI#-%3L)*+37'PL&D+21;15%-&89"%2&89&89 G9%#MN,./,;
+#>X%1F@9/6!#6/3&4'#P=C1&8789,+#&CG6!-6Q'-EJ/U%

Dr.Jeff /=D%5HD+T?5D% <%//%&EJ/U%5.<6'3/4*'5/6!P#51.G1=%G31=)*+# (misconception) :+2
/%&,+#5.(%MN,./,;+#>X%1&CG6!-6Q'-3/.G:JI#<%/@=%',%3@H> 3(D# /%&#$%15%-31'(.#<%/?&C,!/%&R;
"4*L!F#(45.H?&C<$%56#T?+Q.!%'?&%/e/%&R;"%2Q&&-(%H. /%&-4+21;15%-&98L)I#O%#"4*T&98&98 -D3L4'2L+ P=C
/%&+Q.!%'?&%/e/%&R;"%2Q&&-(%H.0G'/%&F(9X%L@&)+,6Y=6/UR;P"#?&%/e/%&R; <%/#6I#3:%TG9
'/H65+'D%2P#51.G1=%G31=)*+#"4*3/.G:JI#<%//%&F(9X%L"&2/=-P"#15%&;/3L)*++Q.!%'+21;?&C/+!:+2
0?&H+# P=C3,#+P#51.GF@9F@9@9 (9,6Y=6/UR;"4*3?B#H65+6/U& (Typographic Illustration) P"#/%&F(9X%L
P!!3G.- #+/<%/#4I3:%TG9P#C#$%P#C# 3"1#.15.Q4/%&,+#MN,./,;+#>X%1F#(6I#3&4'# ,)*+ P@=D23&4'#&89HD%2 V :+2
3A.&;# P=C2%#5.<6'+4/-%/-%'"4*,%-%&K19#@%P=CEJ/U%3L.*-3H.-T1919 G9"4*G9G9 cern.ch/PER

X%L/%&!&&'%'F#@65:9+ Introducing Particle Physics in the Classroom 0G' Dr.Jeff Wiener

16



17

35=% 11.00 #. &6!MW2/%&!&&'%'F#@65:9+ Feynman diagrams, Lagrangians and Stuff

0G' Frederik Van Der Veken TG9+Q.!%'&%'=C3+4'G"4*-%:+2 Feynman diagrams P=C Lagrangians

AJ*2 Feynman diagrams 3?]#P7#X%L"4*F(IF#/%&+Q.!%'LZH./&&-P=C+6#H&/.&.'%:+2+#>X%1   

@=62<%/3,&]<,.I#/.</&&- workshop ,-%(./ Study Group &5-H65/6#"4*0&2+%@%& 1 3L)*+  
P=/3?=4*'#?&C,!/%&Rb 3#)I+@% 15%-&8I P#51.GH*%2 V P=C&CG-15%-1.G3/4*'5/6!@65:I+"4*TGI&6!-+!@-%'
F#/.</&&- Study Group Session 2 L5/3&%">/1#3&.*--4T+3G4'3L.*-:JI#<%/56#P&/ -4/%&5%2P7#
,$%@&6!/%&#$%3,#+2%# PHD=215%-3@]#/6#5D% <C&+/.</&&-/%&!&&'%'F#@65:9+"4*H&2/6!@65:9+"4*TG9&6!
-+!@-%'3L)*+15%-3:9%F<"4*K8/H9+2 P=C/=6!-%"$%2%#F@93,&]<,-!8&R;+4/1&6I2

X%L/%&!&&'%'F#@65:9+ Feynman diagrams, Lagrangians and Stuff 

0G' Frederik Van Der Veken

,D5# Lagrangian 1)+/%&+Q.!%'/=E%,H&b
+4/&8?P!!@#J*2"4*,%-%&K#$%T??&C'>/HbF(I/6!
/%&31=)*+#"4*P!!H*%2 V "4*-415%-A6!A9+#
-%/:JI#P=C+%<P/9?WY@%G95'/=E%,H&;
H%-/[:+2#.5H6#TG9'%/ 0G',-/%&
Lagrangian 3/.G<%/7=HD%2&C@5D%2
L=622%#<=#;P=CL=622%#E6/';X%'F#&C!!
P=C/%&+Q.!%'+6#H&/.&.'%&C@5D%2+#>X%1
H%-/[:+2 Feynman ,%-%&KF(I
Lagrangian -%+Q.!%'TG93(D#/6#

X%L!&&'%/%E/%&"$%/.</&&- Cloud Chamber Workshop

/.</&&-(D52!D%'1)+ Cloud Chamber Workshop  

">/1#<CTG9=2-)+"$%/.</&&-&D5-/6#3L)*+,623/H?&%/e/%&R;"4*  
3/.G:JI#X%'F# Cloud Chamber P=CL!5D%,%-%&K-+23@]#
P#5"%23G.#:+2+#>X%1L=622%#,82TG9+'D%2(6G3<# AJ*2/.</&&-#4I
,%-%&K#$%T?F(IF#@9+23&4'#TGI<&.2 P=C78I,#F<,%-%&KEJ/U%&%'=C3+4'G
3L.*-3H.-TGI"%2 https://scoollab.web.cern.ch/cloud-chamber

17

35=% 11.00 #. &6!MW2/%&!&&'%'F#@65:9+ Feynman diagrams, Lagrangians and Stuff

0G' Frederik Van Der Veken TG9+Q.!%'&%'=C3+4'G"4*-%:+2 Feynman diagrams P=C Lagrangians

AJ*2 Feynman diagrams 3?]#P7#X%L"4*F(IF#/%&+Q.!%'LZH./&&-P=C+6#H&/.&.'%:+2+#>X%1   

@=62<%/3,&]<,.I#/.</&&- workshop ,-%(./ Study Group &5-H65/6#"4*0&2+%@%& 1 3L)*+
P=/3?=4*'#?&C,!/%&Rb 3#)I+@% 15%-&8I P#51.GH*%2 V P=C&CG-15%-1.G3/4*'5/6!@65:I+"4*TGI&6!-+!@-%'
F#/.</&&- Study Group Session 2 L5/3&%">/1#3&.*--4T+3G4'3L.*-:JI#<%/56#P&/ -4/%&5%2P7#
,$%, @&6!/%&#$%@&6!/%&#@&6!/%&# 3,#+2%# PHD=215%-3@]#/6#5D% <C&+/.</&&-/%&!&&'%'F#@65:9+"4*H&2/6!@65:9+"4*TG9&6!
-+!@-%'3L)*+15%-3:9%F<"4*K8/H9+2 P=C/=6!-%"$%=6!-%"=6!-%" 2%#F@93,&]<,-!8&R;+4/1&6I2

X%L/%&!&&'%'F#@65:9+ Feynman diagrams, Lagrangians and Stuff 

0G' Frederik Van Der Veken

,D5# Lagrangian 1)+/%&+Q.!%'/=E%,H&b
+4/&8?P!!@#J*2"4*,%-%&K#$%T??&C'>/HbF(I/6!
/%&31=)*+#"4*P!!H*%2 V "4*-415%-A6!A9+#
-%/:JI#P=C+%<P/9?WY@%G95'/=E%,H&;
H%-/[:+2#.5H6#TG9'%/ 0G',-/%&
Lagrangian 3/.G<%/7=HD%2&C@5D%2
L=622%#<=#;P=CL=622%#E6/';X%'F#&C!!
P=C/%&+Q.!%'+6#H&/.&.'%&C@5D%2+#>X%1
H%-/[:+2 Feynman ,%-%&KF(I
Lagrangian -%+Q.!%'TG93(D#/6#

X%L!&&'%/%E/%&"$%/%&" /.</&&- Cloud Chamber Workshop

/.</&&-(D52!D%'1)+ Cloud Chamber Workshop  

">/1#<CTG9=2-)+"$%=2-)+"=2-)+" /.</&&-&D5-/6#3L)*+,623/H?&%/e/%&R;"4*  
3/.G:JI#X%'F# Cloud Chamber P=CL!5D%,%-%&K-+23@]#
P#5"%23G.#:+2+#>X%1L=622%#,82TG9+'D%2(6G3<# AJ*2/.</&&-#4I
,%-%&K#$%,%-%&K# T?F(IF#@9+23&4'#TGI<&.2$%$% P=C78I,#F<,%-%&KEJ/U%&%'=C3+4'G
3L.*-3H.-TGI"%2 https://scoollab.web.cern.ch/cloud-chamber

17



18

Day 7: 11th August 2023

35=% 09.00 #. &6!MW2/%&!&&'%'F#@65:9+ Feynman diagrams, Lagrangians and Stuff

0G' Frederik Van Der Veken TG9!&&'%'HD+3#)*+2<%/3-)*+5%##4I P=C-4P!!Sg/@6GF@9L5/3&%TG9"$%   
3L)*+3,&.-15%-&8915%-3:9%F<+4/G95'

35=% 11.00 #. &6!MW2/%&!&&'%'F#@65:9+ Introduction to CMS 0G' David Barney 

!&&'%'KJ2:9+-8=3!)I+2H9#:+231&)*+2H&5<56G+#>X%1 CMS (Compact Muon Solenoid) "4*K8/,&9%2:JI#
3L)*+H&5<56G+#>X%1"4*3/.G<%//%&(#/6#:+2+#>X%10?&H+#F#31&)*+23&D2+#>X%1 P=CEJ/U%"ZU[4P!!
<$%=+2-%H&O%# (Standard Model) 19#@%+#>X%1HD%2 V "4*TG9"$%#%'T59F#"ZU[4P!!<$%=+2-%H&O%#
P=C"ZU[4#+/3@#)+<%/P!!<$%=+2-%H&O%# (Beyond Standard Model) &5-T?KJ2/%&EJ/U%3/4*'5
/6!,,%&-)G (Dark matter) #+/<%/#4I David '62TG9+Q.!%'KJ2@=6//%&"$%2%#P=C/%&H.GH6I231&)*+2H&5<
56G+#>X%1 AJ*2"$%F@9"&%!:9+-8=3!)I+2H9#/D+#"4*<CT?3'4*'-(- CMS Service Cavern F#(D52!D%'

X%L/%&!&&'%'F#@65:9+ Feynman diagrams, Lagrangians and Stuff 0G' Frederik Van Der Veken

X%L/%&!&&'%'F#@65:9+ Introduction to CMS 0G'1>R David Barney
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Day 7: 11th August 2023

35=% 09.00 #. &6!MW2/%&!&&'%'F#@65:9+ Feynman diagrams, Lagrangians and Stuff

0G' Frederik Van Der Veken TG9!&&'%'G9G9 HD+3#)*+2<%/3-)*+5%##4I P=C-4P!!Sg/@6GF@9L5/3&%TG9"$%   
3L)*+3,&.-15%-&8915%-3:9%F<+4/G95'G9G9

35=% 11.00 #. &6!MW2/%&!&&'%'F#@65:9+ Introduction to CMS 0G' David Barney 

!&&'%'KJ2:9+-8=3!)I+2H9#:+231&)*+2H&5<56G+#>X%1H9H9 CMS (Compact Muon Solenoid) "4*K8/,&9%2:JI#
3L)*+H&5<56G+#>X%1"4*3/.G<%//%&(#/6#:+2+#>X%10?&H+#F#31&)*+23&D2+#>X%1 P=CEJ/U%"ZU[4P!!
<$%=+2-%H&O%# (Standard Model) 19#@%+#>X%11919 HD%2 V "4*TG9"$%#%'TG9G9 59F#"ZU[4P!!<$%=+2-%H&O%#5959
P=C"ZU[4#+/3@#)+<%/P!!<$%=+2-%H&O%# (Beyond Standard Model) &5-T?KJ2/%&EJ/U%3/4*'5
/6!,,%&-)G (Dark matter) #+/<%/#4I David '62TG9+Q.!%'KJ2@=6//%&"$%+Q.!%'KJ2@=6//%&"+Q.!%'KJ2@=6//%&" 2%#P=C/%&H.GH6I231&)*+2H&5<
56G+#>X%1 AJ*2"$%AJ*2"AJ*2" F@9"&%!@9@9 :9+-8=3!)I+2H9#H9H9 /D+#"4*<CT?3'4*'-(- CMS Service Cavern F#(D52!D%'

X%L/%&!&&'%'F#@65:9+ Feynman diagrams, Lagrangians and Stuff 0G' Frederik Van Der Veken

X%L/%&!&&'%'F#@65:9+ Introduction to CMS 0G'1>R David Barney
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35=%?&C-%R 13.55 #. ">/1#-%L&9+-/6#"4*!&.35R@#9%"4*L6/+%1%& 39 3L)*+:JI#&K!6,T?'62
CMS Service Cavern P=C3'4*'-(-,K%#4

X%L/.</&&-/%&3'4*'-(- CMS Service Cavern
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35=%?&C-%R 13.55 #. ">/1#-%L&9+-/6#"4*!&.35R@#9%"4*L6/+%1%& 39 3L)*+:JI#&K!6,T?'62
CMS Service Cavern P=C3'4*'-(-,K%#4

X%L/.</&&-/%&3'4*'-(- CMS Service Cavern
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@=62<%/#6I#3G.#"%2/=6!-%'62+%1%& 13 3L)*+/.</&&- Concept map Session 2 AJ*2/%&"$%
/.</&&-F#1&6I2#4I Milena Vujanovic F@93&%"$%/.</&&-3@-)+#3G.- PHD1&6I2#4I">/1#=215%-3@]#5D%,%-%&K
"$%TGIG4/5*%1&6I2/*+#@#I% 3L&%CL5/3&%">/1#TGI&6!M62/%&!&&'%'@=%/@=%'@65:I+"4*3/4*'5:I+2/6!

3-)*+/.</&&- Concept Map 3,&]<,.I# Dr.Jeff TG9 Review P=C Overview /.</&&-HD%2 V F#
,6?G%@;"4*7D%#-% &5-KJ2/.</&&-"4*<C3/.G:JI#+4/ 1 ,6?G%@;HD+<%/#4IG95'

35=% 20.00 #. ">/1#3G.#"%2T?'62+%1%& 500 3L)*+3H&4'-H65,$%@&6!/.</&&-,>G"9%':+256##4I
1)+ Movie Screening: Particle Fever AJ*23?B#/%&&6!(-,%&1G4"4*"$%F@9L5/3&%3@]#/%&"$%2%#:+2
#6/MN,./,;P=C5.E5/&F#3A.&;#H6I2PHD,-6'/D+#<#KJ2/%&19#L!"4*'.*2F@YD+'D%2/%&19#L!+#>X%1 Higgs 

Boson :9%L3<9%TG93@]#15%-'.*2F@YD 15%-,%-%&K 15%-->D2-6*#H6I2F< P=C15%-L'%'%-:+2!>1=%/&F#
3A.&;# AJ*2"$%F@9:9%L3<9%-4P&2!6#G%=F<"4*L'%'%-"$%,.*2HD%2 V F@9,$%3&]< KJ2P-95D%<C'%/=$%!%/ <CH9+2L!
3<++>?,&&1-%/3L4'2FG/]H%- ,$%@&6!,%&1G4#4I,%-%&K&6!(-7D%#"%2 https://www.youtube.com/

watch?v=5Lx109jdGCc&feature=youtu.be

X%L/.</&&- Concept map Session 2

X%L/.</&&- Movie Screening: Particle Fever

M.,./,b+#>X%1 P=C"$%/.</&&-H*%2 V "4*(*5'
F@I3&%,%-%&K3()*+-15%-&8IP=CP#51.GH*%2 V
TGIG4'.*2:JI# 1&8">/1#<J23&.*-3:I%F<5.Q4/%&F(I
Concept Map 3L)*+3()*+-0'23#)I+@% 15%-&8I
P=C?&C3G]#,$%16Y "6I2'62&*5-/6#L8G1>'P=C
P=/3?=4*'# KJ2P#5"%2/%&#$%T?F(I3L)*+/%&
<6G/%&3&4'#&8IF#(6I#3&4'#F#+#%1H+4/GI5'
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,6?G%@;"4*7D%#-% &5-KJ2/.</&&-"4*<C3/.G:JI#+4/ 1 ,6?G%@;HD+<%/#4IG9+<%/#4I+<%/#4I 5'G9G9

35=% 20.00 #. ">/1#3G.#"%2T?'62+%1%& 500 3L)*+3H&4'-H65,$%3L)*+3H&4'-H65,3L)*+3H&4'-H65, @&6!/.</&&-,>G"9%':+256##4I
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#6/MN,./,;P=C5.E5/&F#3A.&;#H6I2PHD,-6'/D+#<#KJ2/%&19#L!"4*'.*2F@YD+'D%2/%&19#L!+#>X%1 Higgs 

Boson :9%L3<9%TG93@]#15%-'.*2F@YD 15%-,%-%&K 15%-->D2-6*#H6I2F< P=C15%-L'%'%-:+2!>1=%/&F#
3A.&;# AJ*2"$%AJ*2"AJ*2" F@9:9@9@9 %L3<9%-4P&2!6#G%=F<"4*L'%'%-"$%2!6#G%=F<"4*L'%'%-"2!6#G%=F<"4*L'%'%-" ,.*2HD%2 V F@9,$%, 3&]< KJ2P-95D-9-9 %<C'%/=$%%<C'%/= !%/ <CH9+2L!
3<++>?,&&1-%/3L4'2FG/]H%- ,$%, @&6!,%&1G4#4I,%-%&K&6!(-7D%#"%2 https://www.youtube.com/

watch?v=5Lx109jdGCc&feature=youtu.be

X%L/.</&&- Concept map Session 2

X%L/.</&&- Movie Screening: Particle Fever

M.,./,b+#>X%1 P=C"$%P=C" /.</&&-H*%2 V "4*(*5'
F@I3&%,%-%&K3()*+-15%-&8IP=CP#51.GH*%2 V
TGIG4'.*2:JI# 1&8">/1#<J23&.*-3:I%F<5.Q4/%&F(I
Concept Map 3L)*+3()*+-0'23#)I+@% 15%-&8I
P=C?&C3G]#,$%P=C?&C3G]#,P=C?&C3G]#, 16Y "6I2'62&*5-/6#L8G1>'P=C
P=/3?=4*'# KJ2P#5"%2/%&#$%KJ2P#5"%2/%&#KJ2P#5"%2/%&# T?F(I3L)*+/%&
<6G/%&3&4'#&8IF#(6I#3&4'#F#+#%1H+4/GI5'
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Day 8: 12th August 2023

56##4I3?B#3,%&;"4*-4/.</&&- Geneva Treasure Hunt F@93&%TG9T?,$%&5<,K%#"4*HD%2 V P=CH+!
1$%K%- /=>D-3&%#6G/6#P=C3&.*-++/3G.#"%2?&C-%R35=% 09.00 #. ->D2H&2T?'62H653-)+23<#45% L5/3&%
3G.#T?'62,K%#"4*H*%2 V -%/-%' AJ*2-4"6I2?&C56H.E%,H&bP=C15%-,5'2%- TGI(-!I%#3-)+2 +%1%&
0!,Kb ,5#,%Q%&RC "C3=,%!P=C#$I%L> Jet D’eau 3-)*+F/=9KJ235=% 19.30 #. H%-35=%#6G ">/1#3G.#
"%2T?'620&2P&- Edelweiss 3L)*+&6!?&C"%#+%@%&3']#&*5-/6#F#2%# Official Dinner of    

the ITW2023 Programme AJ*23-#8:+23']##4I1)+ M+2G8(4, "4*F1&-%?&C3"E,5.H3A+&;P=#G;/]H9+2=+2

X%L!&&'%/%E<%//.</&&- Geneva Treasure Hunt

X%L!&&'%/%E Official Dinner of the ITW2023 Programme
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56##4I3?B#3,%&;"4*-4/.</&&- Geneva Treasure Hunt F@93&%TG9T?,G9G9 $%T?,T?, &5<,K%#"4*HD%2 V P=CH+!
1$%1 K%- /=>D-3&%#6G/6#P=C3&.*-++/3G.#"%2?&C-%R35=% 09.00 #. ->D2H&2T?'62H653-)+23<#45% L5/3&%
3G.#T?'62,K%#"4*H*%2 V -%/-%' AJ*2-4"6I2?&C56H.E%,H&bP=C15%-,5'2%- TGI(-!I%#3-)+2 +%1%&
0!,Kb ,5#,%Q%&RC "C3=,%!P=C#$I%#$I#$I L> Jet D’eau 3-)*+F/=9KJ235=% 19.30 #. H%-35=%#6G ">/1#3G.#
"%2T?'620&2P&- Edelweiss 3L)*+&6!?&C"%#+%@%&3']#&*5-/6#F#2%# Official Dinner of    

the ITW2023 Programme AJ*23-#8:+23']##4I1)+ M+2G8(4, "4*F1&-%?&C3"E,5.H3A+&;P=#G;/]H9+2=+2

X%L!&&'%/%E<%//.</&&- Geneva Treasure Hunt

X%L!&&'%/%E OffiOfOf cial Dinner of the ITW2023 Programme
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Day 9: 13th August 2023

56#+%".H';T-D-4/.</&&-"4*3A.&;# L5/3&%<J2#6G/6#35=% 07.00 #. 3L)*+T?3'4*'-(-3-)+2 Chamonix

P=C'+G3:% Mon Blanc "4*,%Q%&R&6OS&6*23E,

X%L/%&3'4*'-(-3-)+2 Chamonix P=C'+G3:% Mon Blanc ,%Q%&R&6OS&6*23E,
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Day 9: 13th August 2023

56#+%".H';T';'; -D-4/.</&&-"4*3A.&;# L5/3&%<J2#6G/6#35=% 07.00 #. 3L)*+T?3'4*'-(-3-)+2 Chamonix

P=C'+G3:% Mon Blanc "4*,%Q%&R&6OS&6*23E,

X%L/%&3'4*'-(-3-)+2 Chamonix P=C'+G3:% Mon Blanc ,%Q%&R&6OS&6*23E,
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Day 10: 14th August 2023

35=% 09.30 #. &6!MW2/%&!&&'%'F#@65:9+ Computing at CERN 0G' Tim Smith TG9
!&&'%'KJ215%-3?B#-%P=C:6I#H+#/%&"$%2%#/6!:9+-8=<$%#5#-%/"4*TG9<%//%&"G=+2F#3A.&;# 3#)*+2<%/
:9+-8="4*-4<$%#5#-%/"$%F@9&C!!/%&<6G/%&'.*2A6!A9+#<J2H9+2+%E6'31&)*+2-)+"4*@=%/@=%'G95'

35=% 11.00 #. 3?B#/.</&&- Data Centre & LEGO Detectors Workshop L5/3&%3G.#T?
'62+%1%& 513 AJ*23?B# Data Centre :+23A.&;# L5/3&%TG9"$%/.</&&-/%&HD+ LEGO &D5-/6# <#TG931&)*+2
-)+<$%=+2:#%G3=]/<%/(.I#,D5# LEGO AJ*2"%23A.&;#-4P7#<C7=.H3L)*+3?B#,)*+/%&3&4'#&89G95'

X%L/%&!&&'%'F#@65:9+ Computing at CERN 0G' Tim Smith

X%L/.</&&- LEGO Detectors Workshop
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X%L/%&!&&'%'F#@65:9+ Computing at CERN 0G' Tim Smith

X%L/.</&&- LEGO Detectors Workshop
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<%/#6I#L5/3&%TG9'9%'T?+4/@I+2@#J*2 AJ*2X%'F#@I+2-4<+X%L:#%GF@Y*"4*#$%-%F(I3?]#7#62:+2@I+2
Dr.Jeff TGI!&&'%'P=C#$%3,#+:I+-8=:+2 Data Centre 7*%#<+X%LG62/=*%5 3-)*+?&6!0@-GP=C?.G/%&"$%2%#
:+2<+X%L <C"$%F@I3&%L!5*%3!)I+2@=62:+2<+X%L:#%GF@Y*1)+@I+2<6G3/]! Grid Computer <$%#5#-%/:+2
3A.&b# #+/<%/#4IX%'F#@I+2"4*L5/3&%3:I%T?M62!&&'%''62-4/%&<6GP,G2+>?/&R;"4*3/4*'5:9+2/6!?&C56H.E%,H&;/%&
<6G/%&:9+-8=:+23A.&;# H6I2PHD+G4H<#KJ2?W<<>!6# &5-KJ21+-L.53H+&b:+2 Tim Berners Lee "4*31'F(9,&9%2
World Wide Web :JI#3?B#1&6I2P&/ AJ*2K)+3?B# web server 31&)*+2P&/:+20=/+4/GI5'

X%L!&&'%/%E/%&3'4*'-(- Data Centre

35=% 14.00 #. &6!MW2/%&!&&'%'F#
@65:9+ Data Analysis in Particle Physics

0G' Flavia De Almeida Dias TG9!&&'%'KJ2
/&C!5#/%&5.31&%C@;:9+-8=AJ*2,%-%&K#$%T?
?&C'>/H;F(9/6!/%&<6G/%&3&4'#&89F#(6I#3&4'#TG93?B#
+'D%2G4

P=C35=% 16.00 #. 3?B#/.</&&- Study 

Group Session 3 ,-%(./F#/=>*--%&*5-/6#
"$%2%# &CG-15%-1.G P,G215%-1.G3@]# P=C

X%L/%&!&&'%'F#@65:9+ Data Analysis in Particle Physics

0G' Flavia De Almeida Dias

&*5-/6#<6G"$%3+/,%&P=C3H&4'-/%&#$%3,#+<#KJ235=% 17.30 #. <%/#6I#">/1#/]HD%2P'/'9%'T?
L6/7D+#3L)*+3H&4'-H65"$%/.</&&-F#56#HD+T?
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<%/#6I#L5/3&%TG9'9%'T?+4/@I+2@#J*2 AJ*2X%'F#@I+2-4<+X%L:#%GF@Y*"4*#$%AJ*2X%'F#@I+2-4<+X%L:#%GF@Y*"4*#AJ*2X%'F#@I+2-4<+X%L:#%GF@Y*"4*# -%F(I3?]#7#62:+2@I+2
Dr.Jeff TGI!&&'%'P=C#$%TGI!&&'%'P=C#TGI!&&'%'P=C# 3,#+:I+-8=:+2 Data Centre 7*%#<+X%LG62/=*%5 3-)*+?&6!0@-GP=C?.G/%&"$%3-)*+?&6!0@-GP=C?.G/%&"3-)*+?&6!0@-GP=C?.G/%&" 2%#
:+2<+X%L <C"$%<C" F@I3&%L!5*%3!)I+2@=62:+2<+X%L:#%GF@Y*1)+@I+2<6G3/]!$%$% Grid Computer <$%< #5#-%/:+2
3A.&b# #+/<%/#4IX%'F#@I+2"4*L5/3&%3:I%T?M62!&&'%''62-4/%&<6GP,G2+>?/&R;"4*3/4*'5:9+2/6!?&C56H.E%,H&;/%&
<6G/%&:9+-8=:+23A.&;# H6I2PHD+G4H<#KJ2?W<<>!6# &5-KJ21+-L.53H+&b:+2 Tim Berners Lee "4*31'F(9,&9%2
World Wide Web :JI#3?B#1&6I2P&/ AJ*2K)+3?B# web server 31&)*+2P&/:+20=/+4/GI5'

X%L!&&'%/%E/%&3'4*'-(- Data Centre

35=% 14.00 #. &6!MW2/%&!&&'%'F#
@65:9+ Data Analysis in Particle Physics

0G' Flavia De Almeida Dias TG9!&&'%'KJ2G9G9
/&C!5#/%&5.31&%C@;:9+-8=AJ*2,%-%&K#$%+-8=AJ*2,%-%&K#+-8=AJ*2,%-%&K# T?
?&C'>/H;FH;H; (9/6!/%&<6G/%&3&4'#&89F#(6I#3&4'#T&89&89 G93?B#
+'D%2G4

P=C35=% 16.00 #. 3?B#/.</&&- Study 

Group Session 3 ,-%(./F#/=>*--%&*5-/6#
"$%" 2%# &CG-15%-1.G P,G215%-1.G3@]# P=C

X%L/%&!&&'%'F#@65:9+ Data Analysis in Particle Physics

0G' Flavia De Almeida Dias

&*5-/6#<6G"$%&*5-/6#<6G"&*5-/6#<6G" 3+/,%&P=C3H&4'-/%&#$%3+/,%&P=C3H&4'-/%&#3+/,%&P=C3H&4'-/%&# 3,#+<#KJ235=% 17.30 #. <%/#6I#">/1#/]HD%2P'/'9%'T?
L6/7D+#3L)*+3H&4'-H65"$%L)*+3H&4'-H65"L)*+3H&4'-H65" /.</&&-F#56#HD+T?
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Day 11: 15th August 2023

35=% 09.00 #. &6!MW2/%&!&&'%'F#@65:9+ ALICE Physics 0G' Panagiota Chatzidaki TG9
+Q.!%'KJ2"4*-% @=6//%&"$%2%#P=C/&C!5#/%&"$%2%#"4* ALICE

ALICE @&)+ A Large Ion Collider Experiment K8/,&9%2:JI#3L)*+EJ/U%,,%&"4*+'8DF#,K%#C  
Quark-Gluon plasma AJ*23?B#,X%5C:+2,,%&F#<6/&5%=X%'F#(D52T-D/4*T-01&5.#%"4@=62/%&3/.G Big Bang

0G'"$%/%&"G=+2P=CEJ/U%/%&(#/6#:+2#.531=4',:+2HC/6*5"4*K8/3&D2G95'31&)*+23&D2+#>X%1 LHC 3L)*+F@9
3/.G,X%5CG62/=D%5P=CEJ/U%/%&/D+H65:+2,,%& /&C!5#/%&/D+H65:+2&C!! quark-gluon P=C
Q&&-(%H.:+2 strong force #+/<%/#4I Panagiota '62TG9L8GKJ2P#5"%2/%&EJ/U%5.<6'F#+#%1H"4* ALICE

P=C,.*2"4*1%G@5625D%<C19#L!+4/G95'

35=% 11.00 #. &6!MW2/%&!&&'%'F#@65:9+ ISOLDE Physics 0G' Karl Johnston +Q.!%'KJ2"4*
-%P=C15%-,$%16Y P=C/&C!5#/%&"$%2%#X%'F# ISOLDE @&)+ The Isotope mass Seperator On-

Line facility AJ*23?B#,K%#4"4*EJ/U%5.<6'3/4*'5/6!MN,./,;#.531=4'&;P=C'623?B#,K%#4"4*,&9%2=$%+#>X%1L=622%#
H$*%3L)*+,D2T?'62,K%#4"G=+2HD%2 V 3(D# /%&F(9 Radioactive ion beams (RIBs) 3L)*+#$%T?F(9F#/%&
EJ/U%5.<6'"%2/%&PL"';"4*,K%#4 MEDICIS /%&!&&'%'#4I"$%F@9L5/3&%TG9"&%!:9+-8=3!)I+2H9#/D+#"4*<CTG9
3G.#"%2T?3'4*'-(-,K%#"4*<&.2F#(D52!D%'

X%L/%&!&&'%'F#@65:9+ ALICE Physics 0G' Panagiota Chatzidaki

X%L/%&!&&'%'F#@65:9+ ISOLDE Physics 0G' Karl Johnston
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Day 11: 15th August 2023

35=% 09.00 #. &6!MW2/%&!&&'%'F#@65:9+ ALICE Physics 0G' Panagiota Chatzidaki TG9
+Q.!%'KJ2"4*-% @=6//%&"$%@=6//%&"@=6//%&" 2%#P=C/&C!5#/%&"$%2%#P=C/&C!5#/%&" 2%#"4* ALICE

ALICE @&)+ A Large Ion Collider Experiment K8/,&9%2:JI#3L)*+EJ/U%,,%&"4*+'8DF#,K%#C
Quark-Gluon plasma AJ*23?B#,X%5C:+2,,%&F#<6/&5%=X%'F#(D52T-D/4*T-01&5.#%"4@=62/%&3/.G Big Bang

0G'"$%0G'"0G'" /%&"G=+2P=CEJ/U%/%&(#/6#:+2#.531=4',:+2HC/6*5"4*K8/3&D2G95'31&)*+23&D2+#>X%1 LHC 3L)*+F@9
3/.G,X%5CG62/=D%5P=CEJ/U%/%&/D+H65:+2,,%& /&C!5#/%&/D+H65:+2&C!! quark-gluon P=C
Q&&-(%H.:+2 strong force #+/<%/#4I Panagiota '62TG9L8GKJ2P#5"%2/%&EJ/U%5.<6'F#+#%1H"4*G9G9 ALICE

P=C,.*2"4*1%G@5625D%<C19#L!+4/1919 G95'G9G9

35=% 11.00 #. &6!MW2/%&!&&'%'F#@65:9+ ISOLDE Physics 0G' Karl Johnston +Q.!%'KJ2"4*
-%P=C15%-,$%5%-, 16Y P=C/&C!5#/%&"$%&C!5#/%&" 2%#X%'F# ISOLDE @&)+ The Isotope mass Seperator On-

Line facility AJ*23?B#,K%#4"4*EJ/U%5.<6'3/4*'5/6!MN,./,;#.531=4'&;P=C'623?B#,K%#4"4*,&9%2=$%%2= +#>X%1L=622%#
H$*%3L)*+,D2T?'62,K%#4"G=+2HD%2 V 3(D# /%&F(9 Radioactive ion beams (RIBs) 3L)*+#$%3L)*+#3L)*+# T?F(9F#/%&(9(9
EJ/U%5.<6'"%2/%&PL"';"4*,K%#4 MEDICIS /%&!&&'%'#4I"$%/%&!&&'%'#4I"/%&!&&'%'#4I" F@9L5/3&%T@9@9 G9"&%!G9G9 :9+-8=3!)I+2H9#H9H9 /D+#"4*<CTG9
3G.#"%2T?3'4*'-(-,K%#"4*<&.2F#(D52!D%'

X%L/%&!&&'%'F#@65:9+ ALICE Physics 0G' Panagiota Chatzidaki

X%L/%&!&&'%'F#@65:9+ ISOLDE Physics 0G' Karl Johnston
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(D52!D%'3?B#/.</&&-/%&547J4;R; ATLAS & ISOLDE

X%L/.</&&-/%&3'4*'-(- ATLAS

X%L/.</&&-/%&3'4*'-(- ISOLDE

26

(D52!D%'3?B#/.</&&-/%&547J4;R; ATLAS & ISOLDE

X%L/.</&&-/%&3'4*'-(- ATLAS

X%L/.</&&-/%&3'4*'-(- ISOLDE
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(D523']#-4/.</&&-L.3EU Science Gateway Visit + Filming AJ*2L5/3&%<CTG93:9%T?3'4*'-(-
,K%#"4*F@-D"4*/$%=62/D+,&9%2 P=C&D5-3?B#,D5#@#J*2F#/%&KD%'"$%,%&1G4:+23A.&;#

CERN Science Gateway 1)+ +%1%&F@-D"4*"%23A.&;#=2">#,&9%2:JI#3L)*+F(93?B#P@=D2/%&3&4'#&89
P@D2F@-D:+2+21;/& 0G'<C-4/%&<6G/.</&&-HD%2 V -%/-%' "6I2<6GP,G2#."&&E/%& <6G/.</&&-/%&3&4'#
&89G9%#5."'%E%,H&;P=C3"10#0='4F@9/6!!>11=">/3LE">/56'TG93&4'#&89+'D%2@=%/@=%' G95',K%#"4*P=C
+>?/&R;"4*1&!1&6# CERN Science Gateway <CH9+23?B#P@=D2/%&3&4'#&89"4*#D%,#F<-%/+'D%2P#D#+#
:9%L3<9%@5623?B#+'D%2'.*25D% <C-40+/%,TG9/=6!T?3'4*'-(-P=C-40+/%,F#/%&&D5-/.</&&-/%&3&4'#&89HD%2 V
"4* CERN Science Gateway

X%L/.</&&-L.3EU Science Gateway Visit + Filming

27

(D523']#-4/.</&&-L.3EU Science Gateway Visit + Filming AJ*2L5/3&%<CTG93:9%T?3'4*'-(-
,K%#"4*F@-D"4*/$%"4*/"4*/ =62/D+,&9%2 P=C&D5-3?B#,D5#@#J*2F#/%&KD%'"$%%'" ,%&1G4:+23A.&;#

CERN Science Gateway 1)+ +%1%&F@-D"4*"%23A.&;#=2">#,&9%2:JI#3L)*+F(93?B#P@=D2/%&3&4'#&89
P@D2F@-D:+2+21;/& 0G'<C-4/%&<6G/.</&&-HD%2 V -%/-%' "6I2<6GP,G2#."&&E/%& <6G/.</&&-/%&3&4'#
&89G9%#5."'%E%,H&;P=C3"10#0='4F@9/6!!>11=">/3LE">/56'TG93&4'#&89+'D%2@=%/@=%' G95',K%#"4*P=CG9G9
+>?/&R;"4*1&!1&6# CERN Science Gateway <CH9+23?B#P@=D2/%&3&4'#&89"4*&89&89 #D%,#F<-%/+'D%2P#D#+#
:9%L3<9%@5623?B#+'D%2'.*25D% <C-40+/%,TG9/=6!T?3'4*'-(-P=C-40+/%,F#/%&&D5-/.</&&-/%&3&4'#&89HD%2 V
"4* CERN Science Gateway

X%L/.</&&-L.3EU Science Gateway Visit + Filming
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P=C/.</&&-,>G"I%':+256##4I1)+ International Gift Swapping Game L5/3&%TGI#$%      
:+2:56Y<%/?&C3"EH#3+2-%3L)*+<6!`=%/P=/3?=4*'#/6# :I%L3<I%TGI&6!:+2:56Y3?]#:#- Torrons  

<%/3L)*+#(%5,3?# P=CTG9-+!:+2:56YF@9/6!3L)*+#(%5354'G#%- @=62<%//.</&&-P=/3?=4*'#:+2:56Y
Calvin 3L)*+#<%/,@&%(+%R%<6/&!&.3H#F@Y*P=CT+&bP=#Gb3@#)+ TGI,+#L5/3&%">/1#3HI#,TH=bT+&.(
+'D%2,#>/,#%#

X%L/.</&&- International Gift Swapping Game
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P=C/.</&&-,>G"I%':+256##4I1)+ International Gift Swapping Game L5/3&%TGI#$%L5/3&%TGI#L5/3&%TGI#       

:+2:56Y<%/?&C3"EH#3+2-%3L)*+<6!`=%/P=/3?=4*'#/6# :I%L3<I%TGI&6!:+2:56Y3?]#:#- Torrons  

<%/3L)*+#(%5,3?# P=CTG9-+!:+2:56YFG9G9 @9/6!3L)*+#(%5354'G#%- @=62<%//.</&&-P=/3?=4*'#:+2:56Y
Calvin 3L)*+#<%/,@&%(+%R%<6/&!&.3H#F@Y*P=CT+&bP=#Gb3@#)+ TGI,+#L5/3&%">/1#3HI#,TH=bT+&.(
+'D%2,#>/,#%#

X%L/.</&&- International Gift Swapping Game
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Day 12: 16th August 2023

35=% 09.00 #. &6!MW2/%&!&&'%'F#@65:9+ From double-slits to silly drawings – 

Feynman's Mathemagic 0G' Luis Roberto Flores Castillo /=D%5KJ2#.5"&.0#P=C+6#H&/.&.'%:+2
+#>X%1 &5-"6I23=D%KJ2 Neutrino Platform "4*EJ/U%P=C5.<6'3/4*'5/6!#.5"&.0# AJ*2L5/3&%<CTG9T?3'4*'-(-
,K%#4@=62<%//%&!&&'%'#4I <%/#6I#3:%3()*+-0'23#)I+@%P=C+Q.!%'T?'62/%&3:4'# Feyman diagrams 

AJ*23:%+Q.!%'0G'F(9+>?/&R;"4*3:%,&9%2:JI#-%?&C/+!/%&!&&'%'"$%F@93&%3:9%F<TG92D%''.*2:JI# /%&!&&'%'
#4I3?B#P#51.GF@9L5/3&%#$%T?<6G/%&3&4'#&89P=C,&9%2,)*+/%&3&4'#&89F#@9+23&4'#TG9+'D%2G4

35=% 10.45 #. 3?B#/.</&&-/%&547J4;R; CERN Control Centre & Neutrino Platform 

AJ*2H9+23G.#"%20G'&K!6,?&C-%R 20 #%"4 3L)*+:9%-T?'62SWh2,%Q%&R&6OS&6*23E,
,K%#"4*P&/"4*L5/3&%TG93:9%T?3'4*'-(- 1)+ CERN Control Centre (CCC) AJ*23?B#@9+215!1>-

/=%2"4*F(9F#/%&15!1>- LHC 0G' Dr.Jeff 3&.*-<%//%&!&&'%'P=CP#C#$%,K%#"4*7*%#<+X%L:#%GF@Y*

X%L/%&!&&'%'F#@65:9+ From double-slits to silly drawings – Feynman's Mathemagic 0G' Luis Roberto Flores Castillo

X%L/.</&&-/%&3'4*'-(- CERN Control Centre

X%L/.</&&-/%&3'4*'-(- Neutrino Platform

P!!3G4'5/6#/6!"4*F(9F# Data 

Centre 3-)*+3:%!&&'%'3,&]<
,.I#P=C?NG/%&" $%2%#:+2
<+X%L<J 2 " $% F @9 3 @] #@9 + 2
15!1>-/=%2:+23A.&;# <%/#6I#
L5/3&%TG93?=4*'#,K%#"4*3L)*+
T ? 3 '4* ' - ( - N e u t r i n o 

Platform HD+T?
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Day 12: 16th August 2023

35=% 09.00 #. &6!MW2/%&!&&'%'F#@65:9+ From double-slits to silly drawings – 

Feynman's Mathemagic 0G' Luis Roberto Flores Castillo /=D%5KJ2#.5"&.0#P=C+6#H&/.&.'%:+2
+#>X%1 &5-"6I23=D%KJ2 Neutrino Platform "4*EJ/U%P=C5.<6'3/4*'5/6!#.5"&.0# AJ*2L5/3&%<CTG9T?3'4*'-(-G9G9
,K%#4@=62<%//%&!&&'%'#4I <%/#6I#3:%3()*+-0'23#)I+@%P=C+Q.!%'T?'62/%&3:4'# Feyman diagrams 

AJ*23:%+Q.!%'0G'F(9+>?/&R;"4*3:%,&9%2:JI#-%?&C/+!/%&!&&'%'"$%%2:JI#-%?&C/+!/%&!&&'%'"%2:JI#-%?&C/+!/%&!&&'%'" F@93&%3:9%F<TG92DG9G9 %''.*2:JI# /%&!&&'%'
#4I3?B#P#51.GF@9L5/3&%#@9@9 $%L5/3&%# T?<6G/%&3&4'#&89P=C,&9%2,)*+/%&3&4'#&89F#&89&89 @9+23&4'#TG9+'D%2G4

35=% 10.45 #. 3?B#/.</&&-/%&547J4;R; CERN Control Centre & Neutrino Platform 

AJ*2H9+23G.#"%20G'&K!6,?&C-%R 20 #%"4 3L)*+:9%-T?'62SWh2,%Q%&R&6OS&6*23E,
,K%#"4*P&/"4*L5/3&%TG93:9%T?3'4*'-(- 1)+ CERN Control Centre (CCC) AJ*23?B#@9+215!1>-

/=%2"4*F(9F#/%&15!1>- LHC 0G' Dr.Jeff 3&.*-<%//%&!&&'%'P=CP#C#$%3&.*-<%//%&!&&'%'P=CP#C#3&.*-<%//%&!&&'%'P=CP#C# ,K%#"4*7*%#<+X%L:#%GF@Y*

X%L/%&!&&'%'F#@65:9+ From double-slits to silly drawings – Feynman's Mathemagic 0G' Luis Roberto Flores Castillo

X%L/.</&&-/%&3'4*'-(- CERN Control Centre

X%L/.</&&-/%&3'4*'-(- Neutrino Platform

P!!3G4'5/6#/6!"4*F(9F#(9(9 Data 

Centre 3-)*+3:%!&&'%'3,&]<
,.I#P=C?NG/%&" $%G/%&" 2%#:+2
<+X%L<J 2 " $%< +X%L<J 2 "<+X%L<J 2 " F@9 3 @] #@9 + 2
15!1>-/=%2:+23A.&;# <%/#6I#
L5/3&%TG93?=4*'#,K%#"4*3L)*+
T ? 3 '4* ' - ( - N e u t r i n o 

Platform HD+T?
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35=% 14.00 #. &6!MW2/%&!&&'%'F#@65:9+ Antimatter Research 0G' Sameed 

Muhummed 3=D%"4*-%:+2/%&19#L! Antimatter P=C+Q.!%'3&)*+2 Antimatter F@93?B#3&)*+2F/=9H65TG9 -4
/%&'/H65+'D%2(6G3<# "$%F@93&%,%-%&K#$%T??&6!F(93L)*+,+#P=C+Q.!%'#6/3&4'#TG9

35=% 16.00 #. 3?B#/.</&&-/%&547J4;R; Antimatter Factory & Low Energy Ion Ring 

Dr.Jeff P!D2L5/3&%++/3?B# 2 /=>D-3L)*++$%#5'15%-,CG5/F#/%&3'4*'-(- :9%L3<9%P=C3L)*+#1&8/=>D-
P&/<J2TG93G.#"%2T?'62 LEIR @&)+ the Low Energy Ion Ring /D+# P=CTG9"&%!KJ2@=6//%&"$%2%#:+2
LEIR #6*#1)+/%&P?=2 ,6YY%R<%/ LINAC3 AJ*2-4=6/URC3?B# long pulse F@9-4=6/URC3?B# short

pulse 3L)*+#$%T?F(9F# LHC HD+T?

X%L/%&3'4*'-(- LINAC

X%L/%&3'4*'-(- LEIR

X%L/%&!&&'%'F#@65:9+ Antimatter Research 0G' Sameed Muhummed
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35=% 14.00 #. &6!MW2/%&!&&'%'F#@65:9+ Antimatter Research 0G' Sameed 

Muhummed 3=D%"4*-%:+2/%&19#L!1919 Antimatter P=C+Q.!%'3&)*+2 Antimatter F@93?B#3&)*+2F/=9H65TG9 -4
/%&'/H65+'D%2(6G3<# "$%" F@93&%,%-%&K#$%3&%,%-%&K# T??&6!F(93L)*+,+#P=C+Q.!%'#6/3&4'#TG9

35=% 16.00 #. 3?B#/.</&&-/%&547J4;R; Antimatter Factory & Low Energy Ion Ring 

Dr.Jeff P!D2L5/3&%++/3?B# 2 /=>D-3L)*++$%-3L)*++-3L)*++ #5'15%-,CG5/F#/%&3'4*'-(- :9%L3<9%P=C3L)*+#1&8/=>D-
P&/<J2TG93G.#"%2T?'62 LEIR @&)+ the Low Energy Ion Ring /D+# P=CTG9"&%!KJ2@=6//%&"$%2%#:+2G9G9
LEIR #6*#1)+/%&P?=2 ,6YY%R<%/ LINAC3 AJ*2-4=6/URC3?B# long pulse F@9-4=6/URC3@9@9 ?B# short

pulse 3L)*+#$%T?F(9F#(9(9 LHC HD+T?

X%L/%&3'4*'-(- LINAC

X%L/%&3'4*'-(- LEIR

X%L/%&!&&'%'F#@65:9+ Antimatter Research 0G' Sameed Muhummed
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<%/#6I#:9%L3<9%P=C3L)*+#1&8/=>D-P&/3G.#"%2HD+T?'62@9+2?e.!6H./%&5.<6' Antimatter Factory  

AJ*2 Antimatter Factory TG9"$%/%&EJ/U%?&%/e/%&R;HD%2 V "4*3/.G<%/ Antimatter 0G' Antimatter 

(#.GP&/"4*,&9%2:JI# 1)+ Anti-Hydrogen P=95"$%/%&EJ/U%/%&3?=4*'#&CG6!L=622%#:+2 Anti-Hydrogen 

3-)*+K8//&CH>9#<C-4/%&?=G?=D+'0?&H+#++/-%3@-)+#@&)+PH/HD%2<%/ Hydrogen AJ*23?B# matter 

+'D%2T& P=C"$%F@919#L!5D% Anti-Hydrogen #6I#?&C/+!T?G95'#.531=4',:+2P+#H.0?&H+#
(antiproton) 1)+ Antimatter :+20?&H+#@&)+0?&H+#"4*-4?&C<>=! P=C0LA.H&+# (positron) 1)+
Antimatter :+2+.3=]/H&+# @&)++.3=]/H&+#"4*-4?&C<>!5/ #+/<%/#4I Antimatter Factory '62TG9"$%/%&
"G=+2 “g-bar” 3L)*+EJ/U%LZH./&&-:+2 Antimatter 5D%-4LZH./&&-+'D%2T&X%'FH9P&20#9-KD52:+20=/

X%L/%&3'4*'-(- Antimatter Factory

31

<%/#6I#:9%L3<9%P=C3L)*+#1&8/=>D-P&/3G.#"%2HD+T?'62@9+2?e.!6H./%&5.<6' Antimatter Factory  

AJ*2 Antimatter Factory TG9"G9G9 $%" /%&EJ/U%?&%/e/%&R;HD%2 V "4*3/.G<%/ Antimatter 0G' Antimatter 

(#.GP&/"4*,&9%2:JI# 1)+ Anti-Hydrogen P=95"=9=9 $%5" /%&EJ/U%/%&3?=4*'#&CG6!L=622%#:+2 Anti-Hydrogen 

3-)*+K8//&CH>9#<C-4/%&?=G?H>9H>9 =D+'0?&H+#++/-%3@-)+#@&)+PH/HD%2<%/ Hydrogen AJ*23?B# matter 

+'D%2T& P=C"$%P=C" F@919#L!5D% Anti-Hydrogen #6I#?&C/+!T?G95'#.531=4',:+2P+#H.0?&H+#
(antiproton) 1)+ Antimatter :+20?&H+#@&)+0?&H+#"4*-4?&C<>=! P=C0LA.H&+# (positron) 1)+
Antimatter :+2+.3=]/H&+# @&)++.3=]/H&+#"4*-4?&C<>!5/ #+/<%/#4I Antimatter Factory '62TG9"G9G9 $%" /%&
"G=+2 “g-bar” 3L)*+EJ/U%LZH./&&-:+2 Antimatter 5D%-4LZH./&&-+'D%2T&X%'FH9P&20#9-#9#9 KD52:+20=/

X%L/%&3'4*'-(- Antimatter Factory
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Day 13: 17th August 2023

35=% 09.00 #. &6!M62/%&!&&'%'F#@65:I+ AWAKE 0G' Marlene Turner +Q.!%'/%&3&*2+#>X%1
G95'3"1#.1/%&F(9,#%-TMMf%+6#3#)*+2-%<%/ plasma 3?B#H653&D2+#>X%1"4*<CK8/ deposit 3:9%T?F#
plasma bubble P=C"$%F@9,%-%&K3&D2+#>X%1F@9-4L=622%#H%-"4*H9+2/%&TG9 P=C'62,%-%&K=G:#%G
:+231&)*+23&D2+#>X%1=2TG9#6!&9+'3"D% AJ*23"1#.1 Plasma Wakefield Acceleration F(931&)*+23&D2+#>X%1
15%-'%53L4'2P1D 10 3-H& "$%F@9?&C@'6G2!?&C-%RF#/%&/D+,&9%2T?TG9+'D%2-@%E%= #+/<%/#4I@%/
3"10#0='4#4IK8/L6\#%<#HD+T?<#,%-%&K#$%T?F(9TG9/6!@=%' V /%&EJ/U%5.<6' <C"$%F@93&%,%-%&K19#@%
1$%H+!:+2<6/&5%=P=C19#L!,.*2F@-D V TG9+'D%2P#D#+#

35=% 10.15 #. &6!MW2/%&!&&'%'F#@65:9+ Future Particle Accelerators 0G' Michael 

Benedikt AJ*2!&&'%'3/4*'5/6!P7#2%#F#+#%1H 3@H>7=P=C15%-,$%16YF#/%&,&9%2 Accelerators F@-D
"4*-43,9#&+! 52 100 /.0=3-H& AJ*2<CH9+2F(915%-3:9-,#%-P-D3@=]/,82-%/

X%L/%&!&&'%'F#@65:9+ AWAKE 0G' Marlene Turner

X%L/%&!&&'%'F#@65:9+ Future Particle Accelerators 0G' Michael Benedikt
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3"10#0='4#4IK8/L6\#%<#HD+T?<#,%-%&K#$%+T?<#,%-%&K#+T?<#,%-%&K# T?F(9T(9(9 G9/6!@=%' V /%&EJ/U%5.<6' <C"$%<C" F@93&%,%-%&K19#@%1919
1$%1 H+!:+2<6/&5%=P=C19#L!,.*2F@1919 -D V TG9+'D%2P#D#+#

35=% 10.15 #. &6!MW2/%&!&&'%'F#@65:9+ Future Particle Accelerators 0G' Michael 

Benedikt AJ*2!&&'%'3/4*'5/6!P7#2%#F#+#%1H 3@H>7=P=C15%-,$%16YF#/%&,&9%2 Accelerators F@-D
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X%L/%&!&&'%'F#@65:9+ AWAKE 0G' Marlene Turner

X%L/%&!&&'%'F#@65:9+ Future Particle Accelerators 0G' Michael Benedikt
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Day 14: 18th August 2023

56##4I3?]#56#,>G"I%':+2 International Teacher Weeks Programme ,-%(./">/1#HI+2
3?=4*'#!"!%"-%#$%3,#+2%#H%-@65:I+"4*TGI&6!-+!@-%' F#/.</&&- Study Groups – Final 

Presentations AJ*2P!D2++/3?B# 7 /=>D- 7 @65:9+ G62#4I
1. Particle Accelerators

2. Particle Detectors

3. Engineering at CERN

4. Medical Applications of Particle Physics

5. Computing & Data Analysis

6. Antimatter Research 

7. Future Particle Accelerators

/=>D-:+2:9%L3<9%TG9#$%3,#+3?B#/=>D-"4* 5 F#@65:9+ Computing & Data Analysis 0G'/%&     
#$%3,#+1&6I2#4ITGIK8/K*%'"+G,G7*%#(*+2"%2++#T=#b:+23A.&b# P=C!6#"J/3/]!T5IF#O%#:I+-8=/.</&&-H*%2 V
:+23A.&;# "%2 CERN Document Server: https://cds.cern.ch/

X%L!&&'%'/%E/%&#$%3,#+:+2,-%(.//=>D-"4* 5 F#@65:9+ Computing & Data Analysis

X%L35]!3L<O%#:9+-8=/.</&&-:+23A.&;#: CERN Document Server: https://cds.cern.ch/
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X%L/%&!&&'%'F#@65:9+ What's next? 0G' Dr. Jeff Wiener P=C Charlotte Lindberg Warakaulle

X%L/.</&&- Concept Map Session 3 0G' Dr. Jeff Wiener 
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3/4'&H.!6H&F@9/6!7897D%#/%&3:9%&D5-01&2/%& P=C&6!:+2"D4*&C=J/<%/3A.&;#

P=C,>G"9%'F#1$*%1)##4I 3?B#/.</&&- Social Event: Farewell Dinner <6G:JI#"4* VIP Glassbox 
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