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View	of	the	LHC	machine,	cavity	RF.	Tunnel.

LHC	Point	4.
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Basic	research	in	the	field	of	experimental	and	theoretical	
particle	physics,	finding	out	what	the	Universe	is	made	of	and	
how	it	works.	


CERN	Missions


●Research:	Seeking	and	finding	answers	to	questions	about	
the	Universe


● Technology:	Advancing	the	frontiers	of	technology

● Education:	Training	the	scientists	and	engineers	of	
tomorrow


●Collaborating:	Bringing	nations	together	through	science

4

Experiment

Applications

Accelerator

Computing Research infrastructure

European	Organization	for	Nuclear	Research	(CERN)
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CERN:	Science	for	Peace

23	Member	States

Austria	–	Belgium	–	Bulgaria	–	Czech	Republic	–	Denmark	–	Finland	–	France	–	Germany

–	Greece	–	Hungary	–	Israel	–	Italy	–	Netherlands	–	Norway	–	Poland	–	Portugal

–	Romania	–	Serbia	–	Slovakia	–	Spain	–	Sweden	–	Switzerland	–	United	Kingdom


3	Associate	Member	States	in	the	pre-stage	to	Membership

Cyprus	–	Estonia	–	Slovenia	


7	Associate	Member	States

Croatia	–	India	–	Latvia	–	Lithuania	–	Pakistan	–	Turkey	–	Ukraine	


6	Observers

Japan	–	Russia	–	USA	–	European	Union	–	JINR	–	UNESCO


More	than	50	Cooperation	Agreements	with	non-Member	States	and	Territories

Albania	–	Algeria	–	Argentina	–	Armenia	–	Australia	–	Azerbaijan	–	Bangladesh	–	Belarus	–	Bolivia	–	Bosnia	and	Herzegovina	–	
Brazil	–	Canada	–	Chile	–	Colombia	–	Costa	Rica	–	Ecuador	–	Egypt	–	Georgia	–	Iceland	Iran	–	Jordan	–	Kazakhstan	–	Lebanon	–	
Malta	–	Mexico	–	Mongolia	–	Montenegro	–	Morocco	–	Nepal	–	New	Zealand	–	North	Macedonia	–	Palestine	–	Paraguay	–	
People's	Republic	of	China	–	Peru	–	Philippines	–	Qatar	–	Republic	of	Korea	–	Saudi	Arabia	–	Sri	Lanka	–	South	Africa	–	 
Thailand	–	Tunisia	–	United	Arab	Emirates	–	Vietnam

CERN founded in 1954 with  
12 European Member States
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CERN	Annual	Budget

CERN’s	annual	
budget	is	 
1300	MCHF	 
(equivalent	to	a	
medium-sized	
European	university)
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CERN	Annual	Budget

CERN’s	annual	budget	is	 
1300	MCHF	 
(equivalent	to	a	medium-sized	
European	university)


⇒	Use	NNI	to	calculate	percentage	of	

contribution



Thai-CERN	program	under	 
H.R.H.	Princess	Maha	Chakri	

Sirindhorn

17	November	2015	-	H.R.H.	Princess	Maha	Chakri	Sirindhorn	visited	CMS	
Crystal	factory	at	CERN.
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Third	visit	of	H.R.H.

EOI:	SLRI-CMS


Thai-CERN	Collaboration	Program

First	visit	of	H.R.H.

MoUs:	CU-CMS,	SUT-ALICE

MoU:	SLRI-CERN	on	Medical	
Accelerator	and	Applications

MoU:	 
SLRI-ALICE

Thailand	-	CERN

International	
Collaboration	Agreement

National	e-Science	infrastructure	consortium
Summer	student	&	teacher	programs

High-School	student	program
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Paving	the	Way	for	Collaborations	between	Thai-CERN

Physics Engineering	&	Infrastructure

●ALICE

●CMS

●Participations	in	other	(small)	
experiments?

Educations

●Summer	high-school	student

●Summer	high-school	teachers

●Summer	students

●Local	schools	in	High	Energy	
Physics

●National	eScience

●Software	engineering

●Microelectronics

●Sensor	and	testing	facility

2018:	Thailand-CERN	International	
Collaboration	Agreement
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ALICE:	A	Large	Ion	Collider	Experiment

ITS	2	(2021-2024) ITS	3	(2027-2030)

Resistivity	Profile	Study
Silicon	Microchannel	cooling	design	and	fabrication

ITS	2	(2021-2024)
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ALICE:	A	Large	Ion	Collider	Experiment

ITS	2	(2021-2024) ITS	3	(2027-2030)

ITS	3	(2027-2030)

Motivation

• Get	closer	to	the	interaction	
point


• Reduce	material,	as	Si	makes	
only	1/7th	of	total	material.	
Irregularities	due	to	support/	
cooling

Design	and	study	the	structure	of		CMOS-like	sensor	for	pixel	detector



N.	Srimanobhas:	Enhancing	Thai-CERN	Cooperation	for	Research,	Engineering,	Industry	and	Knowledge	Transfer 13

ALICE:	A	Large	Ion	Collider	Experiment

●Beam-test	is	a	part	of	the	lifecycle	of	any	detector	we	build.

●Provide	electron	test	beam	with	energy	between	40	MeV	-	1.2	GeV

●Benefit	to	testing	and	calibration	of	high-energy	instrumentations	 
and	detector

World-wide	professional	beam	test	
facilities

●Hadron:	FNAL	(US)	and	CERN	(EU)

●Electron:	SLAC	(US),	DESY	(Germany)

●Photon:	ELPH	(Japan)
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CMS:	Compact	Muon	Solenoid

●Focus	on	computer	engineering,	increasing	person-power.

○ Improving	Data	Quality	Monitoring:	 
Handling	more	than	300,000	histograms	every	day 
 
 
 
 
 

○ Improving	Software	performance,	focusing	on	LHC	Run-4,	Run-5



CERN	Future	Project

The	Future	Circular	Collider	(FCC)	is	a	proposed	post-LHC	particle	
accelerator	with	an	energy	significantly	above	the	LHC.
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CERN	Future	Project

And	what	beyond?
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For	Non	Member	State

Stage	1:	FCC-ee	(Z,	W,	H,	tt)	

Stage	2:	FCC-hh	(~100	TeV)	with	ion	and	eh	options

●Physicists & 
Engineers from 
University, Research 
institute

●Funding agencies

●Gov representations

Engineering:	Future	Circular	Collider	-	Global	Opportunity
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Engineering:	Future	Circular	Collider	-	Global	Opportunity

FCC	feasibility	study	 
2021	-	2025


●Financial	feasibility

●Technical	and	
administrative	feasibility	of	
tunnel:	no	show-stopper	
for	100	km	tunnel

●Technologies	of	machine	
and	experiments:	magnets;	
minimized	environmental	
impact;	energy	efficiency	&	
recovery

●Gathering	scientific,	
political,	societal	and	other	
support

Chances	for	Thai	Physicists,	Engineers,	Geologists.

Israel contributes to the OPAL (LEP) before joining as associate members in 1991.

Today as member states: Experiments: ATLAS (LHC), COMPASS (Fixed target), 
ALPHA (Antimatter); Accelerator: LHC & CLICE; Computing: Tier-2



N.	Srimanobhas:	Enhancing	Thai-CERN	Cooperation	for	Research,	Engineering,	Industry	and	Knowledge	Transfer 19

Paving	the	Way	for	Collaborations	between	Thai-CERN

Applications Industries

●Medical

●Agriculture

●Thai	frontier	researches

○ Space

○ Quantum	

●CERN	Procurement

○ Civil	Engineering

○ Electrical	Engineering

○Mechanical	Engineering

○ Electronics	&	RF

○ Information	Technology

○ ..	etc	

Physics Engineering	&	Infrastructure

●ALICE

●CMS

●Participations	in	other	(small)	
experiments?

Educations

●Summer	high-school	student

●Summer	high-school	teachers

●Summer	students

●Local	schools	in	High	Energy	
Physics

●National	eScience

●Software	engineering

●Microelectronics

●Sensor	and	testing	facility

●Next:	High-Luminosity	LHC

●Next:	Future	Circular	Collider



Business	Opportunities	 
at	CERN

In	the	search	for	a	more	reliable	and	economical	solution,	 
CERN	has	procured	a	machine	to	manufacture	surgical	masks.
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Annual	Financial	Contributions	from	Associate	Members	

“Associate	Members	pay	an	annual	financial	contribution	of	at	least	10%	of	their	“theoretical”	
full	Membership	contribution,	calculated	based	on	economic	performance	indicators	(Net	
National	Income	-	NNI).	Thailand’s	contribution	as	an	Associate	Member	State	would	thus	be	at	
the	level	of	about	2.6	million	Swiss	Francs	per	year.


	 	 	 	 	 

The	combined	direct	return	to	the	country	in	terms	of	supply	and/or	service	contracts	and	
personnel	recruitment	cannot	exceed	the	annual	amount	of	the	AMS	contribution.”

Estimated	at	2019	(used	2015-2017	NNI	at	factor	cost)	 
In	2021,	estimation	at	2.9	MCHF/year	(~106	MTHB/year)

Membership	
fee	returns	to	

Thailand

CERN	Procurement

●Supply

●Service

CERN	Personnel	
Procurement

Thai	Industry Indirect	benefit 
to	industry?
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Associate	Members:	Comparisons

Country Population	(2020) GDP	(2020)	in	MUSD NNI	at	factor	cost	(Avg	2017-2019)	in	MCHF Contribution	as	AMS	(MCHF)

Cyprus 1,207,359 23,804 17,225	[CERN] 1.02

Estonia 1,326,535 31,030	 20,114	[CERN] 1.30

Slovenia 2,078,938 52,880 34,174	[CERN] 1.48

Croatia 4,105,267 55,967	 41,345	[CERN] 1.00

Latvia 1,886,198 33,505 No	information.	Latvia	joins	as	AMS	on	Aug	2,	2021.

Lithuania 2,722,289 55,887 37,479	[CERN] 1.00

Turkey 84,339,067 720,101 570,959	[CERN] 4.94

Ukraine 43,733,762 155,582 93,771	[CERN] 1.00

India 1,380,004,385 2,622,984 1,937,730	[CERN] 16.76

Pakistan 220,892,340 263,687 212,209	[CERN] 1.84

Thailand 69,799,978 501,795 363,555	[NESDC,	not	at	factor	cost] 2.90	(Estimated	by	CERN)
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CERN	Procurement	and	Chances	for	Thai	Industries	

Supplies	(235MCHF	spent	in	2020	–	CERN	budget	only)

Return	coefficient	=	ratio	between	that	
Member	State's	percentage	share	of	the	value	
of	all	Supply	contracts	and	that	Member	
State's	percentage	contribution	to	the	CERN	
Budget	over	the	same	period

>1 <0.4
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CERN	Procurement	and	Chances	for	Thai	Industries	

Information	Techn
ology

Civil	Engine
ering

Electrical	En
gineering

Mechanical	En
gineering Electronics	

&	RF and	more	...

CERN	buys	everything	that	is	needed	to	run	the	organization	and	its	accelerators! 
https://found-java-ext.cern.ch/java-ext/found/CFTSearch.do
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CERN	Procurement	and	Chances	for	Thai	Industries:	Examples	
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CERN	Procurement	and	Chances	for	Thai	Industries:	Examples	
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CERN	Procurement	and	Chances	for	Thai	Industries	 เอกสาร [2], [5]

Empirical	studies	(by	the	analysis	of	financial	data	from	1995	to	2008	from	365	CERN	suppliers	for	the	
LHC)	show	that	after	working	with	CERN	on	high-tech	contracts,	CERN	suppliers	outperform	their	
peers	by:

● Investing	more	in	R&D	and	filing	more	patents


● Higher	productivity,	revenue	and	profitability
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Examples:	Lithuania	(Personnel	+	Procurement)

Lithuania	(Apr	2021,	Industry;	Procurement	status)	1	MCHF/year	(~0.08%	of	total	CERN	budget)

[kCHF]

https://indico.cern.ch/event/1028790/sessions/395034/attachments/2233137/3784381/LT-CERN-Committee-2021-EIM-LIC-Status-2021-04-27.pdf
https://indico.cern.ch/event/1028790/sessions/395039/attachments/2232741/3786107/2021-04-27-3rd-CERN-Lithuania%20Committee%20Meeting-Procurement-overview.pdf
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Examples:	Lithuania	(Business	Incubation	Center)

The	Business	incubation	center,	Lithuanian	BIC	of	CERN	
Technologies,	aims	to	assist	start-ups,	small	and	medium	
enterprises	(SMEs)	to	implement	innovative	technologies	
and	expertise	developed	at	CERN	into	disruptive	
products	or	services

Winner	of	2020	BIC	[Link]

https://www.cern.lt/en/announcing-the-2020-winners-of-lithuanian-bic-of-cern-technologies/
https://www.cern.lt/en/announcing-the-2020-winners-of-lithuanian-bic-of-cern-technologies/
https://www.cern.lt/en/announcing-the-2020-winners-of-lithuanian-bic-of-cern-technologies/
https://www.cern.lt/en/announcing-the-2020-winners-of-lithuanian-bic-of-cern-technologies/
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Examples:	Pakistan

Pakistan	(May	2021,	Industry;	Procurement	status)	1.9	MCHF/year	(0.16%	of	total	CERN	budget)

Will	we	expect	the	same	situation	of	Thailand?

Seem	to	focus	on	magnet	technology

https://indico.cern.ch/event/1029596/contributions/4328280/attachments/2246723/3810497/13th_JCPC%20_ILO_Report.pdf
https://indico.cern.ch/event/1029596/contributions/4328280/attachments/2246723/3811439/CERN-PK%20WG%20May%202021.pdf
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Examples:	Pakistan

Supplies	to	CERN

Infrastructure	in	Pakistan
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Examples:	Pakistan

Services	to	CERN
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Examples:	Turkey

Turkish	Atomic	Energy	Authority	represents	Turkey	in	CERN:

●Supreme	Council	for	Science	and	Technology,

●Turkish	Atomic	Energy	Authority,

●Scientific	and	Technological	Research	Council	of	Turkey,

●Turkish	Academy	of	Sciences,

●Universities,

●Turkish	President’s	Office	of	Budget	and	Strategy

VI	=	supplies	by	
Turkey


IV	=	total	supplies


III	=	contributions	by	
Turkey
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Examples:	Turkey

END	CAPS	FOR	SPS	COAX	LINE COLD	MASS	SUPPORT	 PSB	FINEMET

SPS	COAX	LINE MQXFB	MAGNET:	TOOLING FINEMET	COOLING	DISK	PSB
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Examples:	Slovenia

Slovenia	(May	2021,Procurement	status)	1.4	MCHF/year	(0.12%	of	total	CERN	budget) 
Pre-stage	to	Membership

Zustel	as	a	major	
supplier	of	Slovenia

https://indico.cern.ch/event/1034985/contributions/4350418/attachments/2242917/3803256/IPT-Slovenia@CERN.pdf
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Examples:	Cyprus

1	supplier	in	Cyprus	in	mechanical	/	electrical	
engineerings	and	materials.

Cyprus	(June	2021,	CERN	Program;	Procurement	status)	1	MCHF/year	(0.08%	of	total	CERN	budget) 
Pre-stage	to	Membership

https://indico.cern.ch/event/1040243/contributions/4369382/attachments/2257243/3830409/CY-CERN%20June%202021%20P.%20Razis.pdf
https://indico.cern.ch/event/1040243/contributions/4369384/attachments/2257159/3830249/Doing%20Business%20with%20CERN.pdf
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Examples:	Cyprus



CERN

Knowledge	Transfer

CERN’s	Timepix	particle	detectors,	developed	by	the	Medipix2	Collaboration,	
help	unravel	the	secret	of	a	long-lost	painting	by	the	great	Renaissance	
master,	Raphael
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CERN	Knowledge	Transfer:	Chances	for	Thai	inventors	&	Tech	Startup

Past	successes

Today
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CERN	Knowledge	Transfer:	Chances	for	Thai	inventors	&	Tech	Startup

Examples	of	today	team-up
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CERN	Knowledge	Transfer:	Matching	with	Thai	(frontier)	researches

CERN	aerospace-related	
competences	&	expertise

● Radiation	monitoring	and	
dosimetry

● Radiation-hardened	components

● Radiation-tolerant	systems

● Superconducting	and	cryogenics

● Thermal	management,	advanced	 
materials	and	processes

● Big	data	handling	and	analysis	
tools

● Irradiation	and	cryogenic	testing	 
facilities

Medical	&	Biomedical

● Radiation	and	hadron	therapy

● Radioisotopes

● Imaging

● Dosimetry

● Simulation	and	computing

Quantum@CERN	for	Thai	research	
program

● quantum	computing	and	
algorithms

● quantum	theory	and	simulation	

● quantum	sensing,	metrology	and	
materials	

● quantum	communication	and	
networks
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CERN	Knowledge	Transfer:	BIC	for	SMEs
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Summary

12	years	with	Thai-CERN	programs		(22	years	after	the	first	visit	of	H.R.H.),	Thai	has	a	great	chance	to	participate	
in	a	global	effort	of	scientific	research	and	to	increase	our	person-power	in	Science	and	Technology.	It	is	a	time	to	
look	forward	to	the	next	step.	In	this	talk,	we	focus	on	Thai	industry	and	engineering.


Industrial	Procurement

CERN	assists	Associate	Member	in	organising	industrial	events	in	the	AMS	to	raise	awareness	 
of	CERN	within	industry,	and	explore	potential	avenues	of	collaboration.


Knowledge	and	Technology	Transfer

CERN	endeavours	to	maximise	this	knowledge	transfer	to	MS	and	AMS.	Applications	 
relevant,	for	example,	to	the	fields	of	medicine	(accelerator-based	cancer	therapy,	 
imaging,	etc.),	information	technology	(data	science,	cloud	computing,	etc.),	energy	 
and	the	environment	are	excellent	candidates	for	the	transfer	of	knowledge	 
and	technology	between	CERN	and	an	AMS.	CERN	also	supports	 
entrepreneurship	and	start-up	activities	focused	on	CERN	technologies	 
in	the	MS	and	AMS.
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To do

Industrial	Procurement

• If	interest,	organizing	events	between	CERN	and	Thai	industry

• Match	Thai	product	catalog,	and	CERN	shopping	list

• Any	supports	from	Thai-CERN	program	to	industries?

• If	we	see	potential,	we	need	to	discuss	on	how	to	move


Knowledge	and	Technology	Transfer

• Question	to	answer:	Can	CERN	technology	help	us?


• Frontier:	Space

• Frontier:	Quantum

• Medical

• ...	Startup	or	SMEs


• How	to	kick	start?	

• Workshop	with	CERN	KTs	and	what	CERN	has	in	hand
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1.Participation in CERN’s Experimental Particle Physics Programme

○CERN providing assistance to set up laboratory and workshop infrastructure in the AMS that could 

subsequently provide a contribution to the LHC experiments through the design, R&D, construction and 
testing of new particle detectors in the AMS for the LHC experiment upgrades. This model can also be 
considered for any other aspect of CERN’s particle physics programme of interest to the AMS.


1.Participation in CERN’s Accelerator Projects

○Contribution of an AMS to the high-luminosity upgrade of the LHC (HL-LHC), as well as to a future Higgs 

factory and a 100 km energy-frontier Future Circular Collider (FCC).


1.Attendance at the Council and its Committees

○Help to shape the international scientific agenda at the highest level.


1.Industrial Procurement

○Usually, at an early stage of Associate Membership CERN proposes and assists in organising industrial 

events in the AMS to raise awareness of CERN within industry, and explore potential avenues of 
collaboration.


○ For non-European industries, working with CERN can be a means of gaining a strong foothold in the 
European marketplace – often through shared contracts.
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Associate Member States (AMS); Rights, Benefits and Opportunities เอกสาร [2]

เราไดรั้บผลประโยชนน์ี้อยูแ่ลว้


ผลประโยชนใ์หมท่ี่จะไดรั้บ


เราไดรั้บผลประโยชนน์ี้อยูแ่ลว้  
แตเ่ราจะไดผ้ลประโยชนม์ากขึ้น
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5.Knowledge and Technology Transfer

○CERN endeavours to maximise this knowledge transfer to MS and AMS. Applications relevant, for 

example, to the fields of medicine (accelerator-based cancer therapy, imaging, etc.), information 
technology (data science, cloud computing, etc.), energy and the environment are excellent 
candidates for the transfer of knowledge and technology between CERN and an AMS. CERN also supports 
entrepreneurship and start-up activities focused on CERN technologies in the MS and AMS.


5.Capacity-building through training and temporary employment

○ Staff positions (fixed term, usually five years)

○One- to three-year studentships

○ Two- or three-years contracts for entry-level professionals

○ Summer students


5.CERN Schools of Excellence

○Advanced schools in high-energy physics, accelerator science and high-performance computing


5.High School Teacher Programmes


Financial contribution of an AMS will return to the AMS in the form of direct benefits,  
covering scientific, technical and administrative aspects.

Associate Member States (AMS); Rights, Benefits and Opportunities เอกสาร [2]

เราไดรั้บผลประโยชนน์ี้อยูแ่ลว้


ผลประโยชนใ์หมท่ี่จะไดรั้บ


เราไดรั้บผลประโยชนน์ี้อยูแ่ลว้  
แตเ่ราจะไดผ้ลประโยชนม์ากขึ้น
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การถา่ยทอดเทคโนโลยจีากเซริน์

โรงเรยีนแพทย์

NARIT

Thai Space Consortium 

NSTDA - BIOTEC 

And somethings fit 
to Thai needs, e.g.

SLRI

NECTEC

Boosting EEC industry

Direct connection

with CERN activities

TINT

เอกสาร [4]

Quantum ?

Science education
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ตวัอยา่งการถา่ยทอดเทคโนโลยจีากเซริน์

Sparking breakthroughs in radiation protection 
for spacecraft, aviation and accelerators [Link]


●to carry out a thorough review and characterisation 
of the particle beams used to qualify commercially 
available electronic components,

●to develop guidelines for radiation testing and 
verification of radiation-tolerant space equipment 
and small satellites based on commercial electronics.

⇒ a basis for a new European radiation testing 

standard 

Space

Paving ways for electron-based cancer 
therapy; fruits from CLIC


●Very high-energy electron beams to focus on 
a small, dense spot [Link]

●FLASH therapy [Link] [Link]

Medical

https://kt.cern/news/news/knowledge-sharing/sparking-breakthroughs-radiation-protection-spacecraft-aviation-and
https://kt.cern/news/news/knowledge-sharing/clear-study-paves-way-novel-electron-based-cancer-therapy-0
https://home.cern/news/news/knowledge-sharing/cern-and-lausanne-university-hospital-collaborate-pioneering-new-cancer
https://kt.cern/news/news/knowledge-sharing/future-innovative-flash-facility-based-cern-breakthrough-accelerator
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In 2020, the CERN Knowledge Transfer group 
began exploring possible knowledge-transfer 
opportunities with companies and institutes 
within the European quantum community. 
[Link]


To look for potential collaborative R&D projects to 
develop new quantum solutions.


CERN key competences:

●Measurement & control of quantum-scale systems

●Picosecond Synchronisation

●FPGAs for quantum simulators

●Digital Low-Level Radio Frequency (LLRF) control 
systems

●Cryogenic system design, measurement & control

●Vacuum system design & control (HV, UHV, XHV)

●Thin film coatings for high-performance 
applications

●Laser devices
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ความพยายามในการขยายการใชเ้ทคโนโลยขีองเซริน์กบังานดา้นอื่น ๆ

Quantum

Education: STEM

How to use the detector technology for 
secondary education [Link]


The range of experiments can be done including 

the analysis of background radiation, the identification 
of specific particles, the study of cosmic rays or the 
demonstration of the attenuation of particles passing 
through different materials.

https://kt.cern/news/news/knowledge-sharing/scaling-quantum-ambitions-cern
https://kt.cern/news/news/knowledge-sharing/timepix-based-detectors-bring-particle-physics-classroom
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กองทนุเพื่อการสง่เสรมิการนำเทคโนโลยไีปใชป้ระโยชน์

CERN launches Technology Impact Fund to 
address global challenges [LINK, March 2021]


To bridge the gap between the technology developed for 
research at CERN and its potential applications to address 
societal challenges. The Fund was launched with support 
from CERN’s Knowledge Transfer group and the CERN & 
Society Foundation.


Financial support provided via the CERN Technology 
Impact Fund will enable CERN technologies to be adapted 
for use in wider society, with a particular focus on 
potential contributions to the UN 17 SDGs.


First selected technology: Compact Precision Laser 
Inclinometer used to to measure the ground movements 
around CERN’s ATLAS detector ⇒  lower-cost and more 

precise alternative to existing earthquake detection 
devices.

https://kt.cern/news/news/knowledge-sharing/cern-launches-technology-impact-fund-address-global-challenges
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จาก Thai-CERN ICA ถงึ AMS
International Cooperation Agreement (ICA) Associate Member States

1.ศกึษาความเป็นไปได ้และผลประโยชนท์ี่ประเทศไทยจะไดร้บัจากการขยายความรว่มมอืระหวา่งไทยกบัเซริน์

1.นำความขึ้นกราบบงัคมทลูสมเด็จพระกนษิฐาธริาชเจา้ กรมสมเด็จพระเทพรตันราชสดุาฯ สยามบรมราชกมุาร
ี
1.นำเสนอผลการศกึษาตอ่ รมต.อว. และคณะรฐัมนตรเีพื่อพจิารณา

1.รฐับาลสง่เอกสารแสดงความสนใจตอ่การเขา้รว่มเป็น Associate member states ถงึ CERN Council


a.the status and organization of research and particle physics in the State concerned, including the current 
level of expenditure in research;


b.the current level of expenditure in research and the anticipated impact of CERN Membership or 
Associate Membership, as the case may be, on domestic particle physics research;


c.a projection of the evolution of the economy & the research funding over a 5-year timescale;

d.official data on the State's economic situation and forecasts;


1.CERN Council แตง่ตั้ ง CERN Task Force เพื่อประเมนิประเทศไทย

a.whether Thailand has the political will and appropriate financial instruments to ensure meaningful 

participation in CERN's scientific programs in the long term;

b.how strong the country is in the high-energy physics community, whether it is sufficiently funded to 

participate fully in CERN science projects;

c.whether Thai industry has the sufficient capacity to successfully participate in CERN procurement 

processes.

1.Task Force นำเสนอผลการประเมนิประเทศไทยแก ่CERN Council

เอกสาร [3], [6]
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ต.ย.ความรว่มมอืในเอเชยีใต ้⇒ หนทางของ Southeast Asia ในการรว่มพฒันากบัเซริน์
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Participations in other (small) experiments: for the next 10 years

Precision 

measurement

New 
Physics

Exotic signals with 
dedicated detector

Top / Flavour Physics

Higgs
●To answer if we have only a SM Higgs, 
or more

●Become precision measurement

●Need statistical tools, machine learning 
techniques

●Move quick, need strong collaboration

Dark matter, 
SUSY at collider

●Cheap(er) than big experiments to 
participate

●Participate in a full cycle of 
experiment: Detector construction - 
Commissioning - Experiment

●Good for a small group with a Ph.D. or 
Postdoc

Long-Live Particle searches 
with existing detectors

●Use infrastructures of big experiments

●Study exotic signals with dedicated 
trigger, reconstruction

●Uncovered models to try

●LHC is the only machine to produce top,  
until the new FCC-hh comes (2050++, after FCC-ee)

●High-luminosity LHC may reveal unexpected results, 
lead to BSM

●Need precision measurement to test SM predictions

●Cannot be fully-
explored by 
existing 
experiments at 
the LHC
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Quantum-HEP at CERN

14 OCTOBER, 2021 [Link]

CERN Quantum Technology Initiative 
unveils its strategic roadmap shaping CERN’s 
role in the next quantum revolution. The 
roadmap builds on high-quality research 
projects already ongoing at CERN, with top-
level collaborations, to advance a vision and 
concrete steps to explore the potential of 
quantum information science and technologies 
for high-energy physics.


4 main quantum research areas including:

●quantum computing and algorithms,

●quantum theory and simulation, 

●quantum sensing, metrology and materials,

●quantum communication and networks


Benefits to Thai Quantum?

https://quantum.cern/news/press-release/cern-quantum-technology-initiative-unveils-its-strategic-roadmap-shaping-cerns



