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Higgs-like particle found in 'milestone’ for mankind

After a quest spanning nearly half a century, physicists said Wednesday they had
found a sub-atomic particle that may be the elusive Higgs boson, believed to

confer mass on matter.
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Higgs hunters declare victory — as
significant as DNA discovery

4 July 2012

Professor Sir Peter Knight, President of the Institute of Physics
(IOP), has asserted that the discovery of the Higgs is as
significant to physics as the discovery of DNA was to biology.

“Akin to a Moon mission, one of the most remarkable things about the hunt for the Higgs
Is how the effort has caught the public imagination. Mot since the Apollo missions 40
years ago has there been such a sense of popular excitement around scientific
discovery. Long may this continue to inspire the next generation of scientists.”

http://www.iop.org/news/12/july/page 56479.html
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ALICE Detector:

b ould pin down the mass of
the elusive subatomlc particle, but there's still plenty of uncertainty.
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Physics of Elementary Particles.

Upto 1932
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Standard Model

of Particle Physics
developed in 1970’s

Source: Fermilab visual media
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(1) Francois Englert and Robert Brout in August 1964
(2) Peter Higgs in October 1964
(3) Gerald Guralnik, C. R. Hagen, and

Tom Kibble November 1964

Higgs mechanism . Hunting for Higgs

Higgs boson's many great minds cause a
Nobel prize headache

With Nobel prizes traditionally going to a maximum of three ' - \
people, rows over who deserves credit have already broken out APk f\
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Galaxy clusters Abell
222 and Abell 223
connected by dark
matter filament. Yellow
contours and blue
shading are indicative of
matter density.

Credit: Jorg Dietrich, University
of Michigan/University
Observatory Munich

Scientists see dark matter web between galaxies

e e 5 July 2012

LONDON: The fundamental ‘cosmic web’ of dark matter throughout the universe has finally
been observed from Earth, confirming theories of how the universe was shaped.

“This result is a resounding confirmation of a key prediction of structure formation in the
universe,” said Jérg Dietrich from University Observatory Munich, Germany, and lead author of
the study published in Nature today.

“Not only did we for the first time see a dark matter filament directly, we also confirmed that
it's total mass [dark matter plus normal matter] and the amount of hot gas are in agreement
with predictions.”

“The technique we used is gravitational lensing,” said Dietrich. This is where light from, for
example, a distant galaxy, is deflected and bent by huge gravitational fields generated by other
similarly large objects.
(http://www.cosmosmagazine.com/news/5765/scientists-shine-light-dark-matter)
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The Nobel Prize in Physics 2011
"for the discovery of the accelerating expansion of

the Universe through observations of distant http://www.sciencedaily.com/releases/2012/09/120912084759.htm
supernovae" http://www.sciencedaily.com/releases/2006/11/061116132026.htm



a o o

HaNLAR(extra dimension) Interaction  Relative strength

. wfidieaglu 4 dfnanAaniieemdnuasiiai(space Strong 10%
and time) uatininemaasidainindesidfaunazinag
AUMRIAUALTLETU .

. Vi1 luws TiuaSeiauasnnIusoutndn lWiuse Electromagnetic 10%

hadasiuuazussilAlasaau?

. anuiulillsdsznsuiledatsairasusuiasinifie
v uaadusTinawiniu drudurasiuaraudvagly Weak 10%°
finaunsfde lauaraFusnsalaisdn |

. fiaNAr i ndusasilutlandnlanauvifiens
Fnenaaasiinuanis uaaatduiiaeniuldnauny el Gravitation | 1
W lianaduddlswiaintale

. Unnanssunlelduiduidannde'liags&nindsiade) ue
fusuuanleuulguidianifenduaysdning 2 44

. ANTNIANLAM AT LA UAIAIULTITUNAIY LazIa Ty
nANFIUUANQ RN LuuIaasuianssru(beyond the
Standard Model)

Matndtdunauaaavn(string theory)ivind
unni 11 faduedu

@
)
©

graviton  extra d"mensio
n




Lwiazamﬁmnﬁmﬁw‘?ﬂnas‘ﬂaommaotﬁam
wihnnsavdaya(real-time)annisuuiuuasan
Tudsaaunn 25 uTuiuni
ANndudayanaauaINingulaazgadannidn
naswanilldgy CERN data centre (near
real-time)

1311
Adaia
2a9LHC
Tunilvil

CERN
Computer
Center

TAs9a9nia: Tier (vdsu)Tier 1
afiaa(leniu) Tier 2 (\wawna/
) Tier 3 (un1Inenaea) Tier
4 (maluumInenasn)



SULAANTLNWSAUT UAAMFHENNUTUSAANELAA LT aULTFY 4 A

16 mnmJ 2'552 )
CMS Detector L C




1. Eol

lunisiadaciaunseri 3 wWialefiunau 2552 1afinisasuruluEOL (Expression of Interest)
semivaatuIausgvdiulasasauldseinalnaduduy CMS (Compact Muon Solenoid)
ExperimentuaJiisu

LHC, acc

rating scirnge | accélérateur de

|

&

Expression of Interest

The Participation of Physicists from Universities and Research
Institutes in Thailand, in the CMS Experiment at the CERN LHC

Accelerator

In

The Smechrvorron Light Reseavch
{“SLRI") amd the CMS Collaborarid
Research {"CERN") Large Hadron
their joint mrevest in enabling pin
axpeErimeant.

Considering:
SLEI wishes to develop the research ty

The Departmant of Plysies of the
acadenue programmes m both experd
postzraduate degrees;

The Chulalengkom University has h

conductad short couwrsas and seminars

A Smdent of the Chulalongkem T
experimant wnder the superiision o
neutron backgrounds to the nmeon sy
with CMS. This student who has
occasions, has expressad interest in do

The superviser of the studsnt on the
exprassad Mmierest in building up an a
the CMS axperinsant;

The CMS Collzboration has hosted
Umiversity in the famewark of the CH

Semor physicists in the CMS Collaky
find support for qualified students fig
the Chmlzlongkom University,

SLEI and the CMS Collaboration agree to further their common scientific
interest in enabling physicist: from Thailand to participate in the CMS
experiment.

The puneipal mmitial aspects of the cooperation will melude experimental particle
physics and 1elated aspects of detector physics and technelogy, data analysis and
irformation technelogy.

The CMS Collzberation azrees to host doctoral smudents and'or young setentists from
Thailand, whe are under the responsibility and supervision of physicists from
nstimtes that ave members of the CMS Collaberation and who receive support from
the instrtute, SLET or some suitable third-party source.

Such doctorzl smdents ander voung sclentists from Thaland will receive all the
professionzl advice and mformaties suppert that the CMS Collaboration customanly
providss to doctaral students from its collaborating mstinates.

SLEI and the CMS Collaboration will contmme to seek oppornmuties for students to
participate m the CERN Summer Smdent programmme, and the Collaboration will
provide suitable supervision for sindents who obtain adequate finding.

SLEI and the CMS Collaboration will alse seek oppeortumties for doctoral students
and more senior physicists from Thailand o spend taming periods at CERIT and m
nstimtes of the CMS Collzboration.

SLEI and the CM% Collaboration will investigate the posability for scientists and
engineers from Thaland to participate m the CEEIN accelerator and related
Progranimes.

SLEI and the CHS Collzboration will rrestizate the possibility of sseking research
funding for collaborative projects from the Ewrepean Union tlwough its framework
programmes.

Dene at Gensva on oo

For the CMS Callzboration For SLEI

U Tagndar Virdas ‘Waarapang Bairarmn

Lpokemperion Acting as Dhrector
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CERN Summer Student Programme
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CERN Physics High School Teacher Programme
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CERN Summer Student Programme
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:%L CERN School Thailand 2010
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satliasdduiwnsfifaulainnuuasiBunuatudyuiiisina

2. 1A39n15 National e-Science Infrastructure Consortium daugvautdufuLng(i)
u"l,mwowwouﬂsvmmmn'a'ﬁma‘imﬂmsaummuummmaﬂuavuuaﬂmuaaﬂ(u)
usunsuagiiy 5 Wusasanunsaldraufinasiiiadselamiduuasuminende/
PRk {olopH | |

3. aazlifinangasidndwavnugudndayniauasiniadissaynaawny Lazu. §5us
(udusgardiuitausedulasasau) aaldayswenaudnulinminaduauizu
e luid wiiaa wsAnfludulaidnunnudenminedaguarildnaauiad

4, &8, aln.(807.) wagan. frusadgdusguununs@ndnaununsludssinauay
gvilsginananIneaele

5. 3uay w.gsudlasdiunisiiavinilusundnuas CMS Experiment wuag ALICE
Experiment audisuuaviiunau dselamilaun
(i) msuihdsrayanu WLCG uazriayavasdunaaulai
(i) msfitaavdnsuazinidalsnngagludeaiuwuasidsunas
(iii) MsuismlszaniannsAudsuilas 4 asadlusu ) |
(uneue:u.&u3'lataunid liviiauALICE lasutfdaunuaivusinas lasuayiifiia
25nun1Wua2555nnaa 1 iInenaalasuiy MoU AUALICEwazAUCERN 16 uaD)



11.&51 draevdsziazd(uantiiaannmusiniuastanan)

World Wide Web: iiiasuii 25 funau a.a. Touch Screen: Bent Stumpe
1990, 121257 LuasiuasamanuILLBAaUDY iseAwg touch screens, tracker ball
151,11561 aaLien(Robert Cailliau) uazindnmii way programmable knob.

\isu'lddadesruudaansaon Hypertext
Transfer Protocol (HTTP)szuind'laataus

AnuaasBent Stumperiu first touch
screens developed in 1973.

uaztdnnasfiudumasiiadsailuasousa.

PET: Positron Emission Tomography 11insfiaansidudnis(FDG:

FIudeoxyqucose)m:J‘iﬂsa gswaaanglasiiduduirldluguidan

:umamuLeﬁaauutsoaummmm"lﬂmnm’mmmau fsandilign
L:Jaﬂuvl,ﬂLﬂuwaomuumvaﬂ‘lumaaLwaﬂamﬂaauiﬂamsaummasmmnu
aLanmsaummmﬂnm’luswmnnaﬂmoaunumaanm FaRuAnunaL 65y
m';msam”@ﬁaas”jaL:“Jumwwaau%nmﬁq]amﬂaiaﬂ’iﬂﬁmau"m” AN
sadtinawnuiiatladsindunaiwaniadadidnadistnaniiieasvinlilaaw
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PET scan of a 47-year
old woman, shows that
leukemia present in the
bone marrow before
treatment, left, persisted
after chemotherapy,
right

(University of Wisconsin/
Associated Press)
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A man suffers from a
large tumor of squamous

n'\sﬁ'\ﬁmmv"ﬁ?amﬁmm%‘améeaunjﬁ _Msihdaussese cell carcinoma, most
Aldnasauvdaldsaaunsafiinsaunna AANLAIDILIVAUNA likely a result of chewing
wiunsihiaseadinsaunazldsaaudoiasagusiadactss tobacco. On the right is

aunaddnasaunidassat ulsenenunatuiuiaiasiilan

grusaldiindauziseluauladua 1 uauaall

usvduiasnsau: aAIn
TATIRINUUINDZADUURE
Tuanatiadselauing
LANELARAT aRRINNTTN
LRYIIUGTTN

the same man a few
months after a receiving
a full course of neutron
therapy.(Frmilab)

waflan1snanduses gnilatuso
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