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About the role of experimentalists
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Ou comodecidirque experiénciagazer.
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Wasonselection task

I TSR
ioYou are shown a set o]

table, each of which has a number on one side an
a colored patch on the other side. The visible face
of the cards show 3, 8, red and browlhich
card(s)mustyou turn over in order to test the
truth of the proposition that a card shows an
even number on one face, then its opposite face
IS red™®
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= \Vasonselection task

N

A OHaquatrocartasnamesagcadaumacom um
numercumlado e umacorno outro. Podemagr
um 3, um 8umavermelhae umacastanhaQue
carta(s)témque serviradas de forma atestara
veracidadeda proposicacgue se uma cartatem

um nimeropar de umlado, entaoa cordo outro
lado € vermelhd?0
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i Comotestara ideiaqueo p a rvermelhad?
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A At B
A Ouseja
part+ vermelho
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A At By -Bt -A
A Ouseja
par+ vermelhad naovermelha nao-par.
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A part vermelho
Y
naovermelha naopar.

i O queé que aregraimplicapara cadaumadas
cartas?
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Respeitaa incerteza
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A Importanciada incerteza

24 [ http:// observador.ptespeciaistransplantede-medulaosseaumnovee-grande-incentivb]

A taxa de sucesso em Portugal foi
maior que a média europela

Numero 290 projetos Horizonte 2020 Niiero

de propostas aprovados em Portugal de projetos
apresentadas aprovados

Taxa
de sucesso

- ‘ 13,65% 14,29%
@ Total da Unido Europeia

@ Fortugal

Fonte: Gabinete de Promogao do Programa Quadro de I1&DT/Ministério da Educagao e Ciéncia
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A Importanciada incerteza

[ http:// observador.ptespeciaistransplantede-medulaosseaumnovee-grande-incentivb]

13,65% 14,29% E os algarismossignificativos ?

@DrAndreDavid PTLTP2023



A Importanciada incerteza

[ http:// observador.ptespeciaitransplantede-medulaosseaumnovee-grandeincentivb]

31.372 2,030 ‘ 4.281

290/2030 > 4281/31372 ?
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A Importanciada incerteza

[ http:// observador.ptespeciaitransplantede-medulaosseaumnovee-grandeincentivb]

31.372 2,030 ‘ 4.281

290/2030 > 4281/31372 ?

QOuseja 1.047 >1 7
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A Importanciada incerteza

[ http:// observador.ptespeciaistransplantede-medulaosseaumnovee-grande-incentivb]

$R

R version 3.2.2 (2015 -08-14) -- '"Fire Safety"
Copyright (C) 2015 The R Foundation for Statistical Computing
Platform: x86_64 - apple -darwin14.5.0 (64 - bit)

> library(" rateratio.test ")
> rateratio.test (c(290,4281),c(2030,31372), conf.level  =0.90,alternative="greater")

Exact Rate Ratio Test, assuming Poisson counts

data: c( 290, 4281) with time of c( 2030, 31372), nullrate ratio1
p- value = 0.2331

alternative hypothesis: true rate ratio is greater than 1

90 percent confidence interval:

0.9664013 Inf _
sample estimates: A taxa .de Sucesso em Portug,al fol
Rate Ratio  Rate 1 Rate 2 maior que a média europela

1.0468849 0.1428571 0.1364593

Ntmero 290 projetos Horizonte 2020 Ndmero
de propostas aprovados em Portugal de projetos
apresentadas aprovados

Taxa
de sucesso

@ Total da Unizo Europeia
@ rortugal

Fonte: Gabinete de Promogao do Programa Quadro de I&DT/Ministério da Educagao e Ciéncia
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A Importanciada incerteza

29 [ http:// observador.ptespeciaistransplantede-medulaosseaumnovee-grande-incentivo]

A taxa de sucesso em Portugal foi basicamentamesma
FAater que a meédia europeia

Numero 290 projetos Horizonte 2020 Niimero

de propostas aprovados em Portugal de projetos
apresentadas aprovados

Taxa
de sucesso

N , 13,65%
@ Total da Unido Europeia

@ Portugal

Fonte: Gabinete de Promogao do Programa Quadro de I1&DT/Ministério da Educacgao e Ciéncia
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Um finalfeliz: artigo actualizado

[ http:// observador.ptespeciaitransplantede-medulaosseaumnovee-grande-incentivb]

A taxa de sucesso em Portugal esta
em linha com a média europeia

de propostas aprovados em Portugal de projetos
apresentadas aprovados

Taxa
de sucesso

N | 13,65%
@ Total da Unido Europeia

@ Portugal

Fonte: Gabinete de Promogao do Programa Quadro de I1&DT/Ministério da Educacgao e Ciéncia
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Exactidaoe precisao

Erroe Incerteza
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Two words onaccuracy and precis
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Errosnaosaoincertezas
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Two words on

error and uncertaintx

: - NOJLONGER[UNCERTRAINES
i Error the result of dias or mistake LRCERTAIN

A Uncertainty the degree to which so
thing Is not known.

Al t Os a mi st ake t THAT IT.WAS AN ERROR

i E.g., experimentalists correct for
systematic effects (biases).

A Corrections come with added uncertainty.
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Significan® xkcd.con882

JELLY BEANS WE FOUND NO THAT SETTLES THAT,
CAUSE. ACNE! LINK. BETWEEN -
THEAR ITS
SCIENTISTS) JELLY’ BEANS AND A CERTAN cm
INVESTIGATE! ANNE (P> 0-05), THAT CAUSES IT.
BUT |WERE
m% summs*
. FII"J“F..L H"IIHEMT!

‘% %

T

@k

A
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Significan® xkcd.cornf882

I I ——

WE FOUND MO WE FoUnD MO WE. FOUND MO WE FOUND MO WE FOUND MO
LINK GETWEEN LINK, GETWEEN LN, GETWEEN LINK BETWEEN LINK BETWEEN
PURPLE JELLY BROWN JELLY Pinge. JELLY BWE JELY TEAL JELLY
BEANS AND ACNE. BEANS AND ACNE FBEANS AND ACNE BEANS AHD ACNE BEANS PND ACNE
(P>005) (P>0.05), (p>0.05) (P>0.05) (P>0.05).
& 5 &) 5 =,
WE FOUND NG WE FOUND NO WE. FOUND MO WE FOUND NG WE FOUND MO
LINKE BETWEEM LIMK, BGETWEEN LINE GETWEEN LINK BETWEEM LINK BETWEEN
SALMON JELLY RED JeElLy TURGUOISE JELLY | | MAGENTA JELLY YELLOW JELY
BEAMNS AHD ANE BEANS AND ANE BEANS AND ACNE BEAMNS ARD BNE BEANS ARD ANE
(P>0.05) (p> 0.05 ), (p>0.05) (p >0.05) (p>0.05).
! ! / / /
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Significan® xkcd.cornf882

WE FOUND NO WE FOUND NO WE. FOUND NO WE FOUND A WE FOUND NO
LINK BETWEEN LINK. BETWEEN LINK BETWEEN LINK GETWEEN LINK BETWEEN
GREY JELLY TAN JeLy CrAN JELY GREEN JELLY MAVE JELLY
BEANS PHDANE | | BEAWS ANDAME | | BEANSANDANNE | | BEANS ANDACNE | | BEANS AND ANE
(p>0.05) (P>0.05) (P>0.05) (P<0.05) (p>0.05)
WE FOUND NO WE FOUND NO WE. FOUND NO WE FOUND NO WE FOUND NO
LINK BETWEEN LINK BETWEEN LINK GETWEEN LINK GETWEEN LINK BETWEEN
BEIGE JELLY LILAC JELLY BLACK, JELLY PEACH JELLY ORANGE JELLY
BEANS PHDANNE | | BEAWS ANDAME | | BEANSANDAMNE | | BEANS ANDACNE | | BEANS AND ANNE
(p>0.05) (P>0.05). (P>0.05), (P>005) (P>005)
/ / /

/

i

/

i
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] Significan® xkcd.corf882
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An offer you ca

A | sent you correct buy/sell stock predictions every
week for the last 10 weeks.
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A | sent you correct buy/sell stock predictions every
week for the last 10 weeks.

AWhat 6s the probability o
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An offer you ca

A | sent you correct buy/sell stock predictions every
week for the last 10 weeks.

AWhat 6s the probability o

4 Surely you should send me $1000 to invest for yol
A Right? O —
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A | sent you correct buy/sell stock predictions every
week for the last 10 weeks.

AWhat 6s the probability o

i Surely you should send me $1000 to invest for yol
A Right?
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What 1s the denominator/context?
e
A Survivorship bias.

A0t he parapsychol ogy researtr
Joseph Banks Rhimglieved he
had identified the few individuals
from hundreds of potential
subjects who had powers of ESP
His calculations were based on the
iImprobability of these few subjects
guessingo Y A

A Important when reporting and
story-telling. \
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The experimental method
falsifying theories since the dawn of reason
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Evolutions & revolutions of the elemel

]

[ Plot courtesy of JiMirdee
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LHCO the lord of the rings
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LHCO the lord of the rings

£y

[ http:// natronics.github/Eciencehackday-2014/ Ihemap/ ]
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LHCO the lord of the rings
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Particle detectors in CMS

4

6.920 m
| | |
Pixel detector 5.635 m
4645m
Si Tracker 3.850 m
2.950 m
EM calorimete .
: - 1.840
Hadron calorimeter 1320
Solenoid coil (4T)
Y
Magnet return yoke
¢
X
Muon chambers : Towards

T T 1 Center of LHC

CMS-TS-00079

@DrAndreDavid PTLTP2023



& 2007: ECAL barrel installed

<t iy BT
. 7 N
A ,'5).".' =5

f' ‘?a\\

@DrAndreDawd PTLTP2023



0m 1
KE}!: m 2m
Muon
Electron
Charged Hadron (e.g. Pion)
= = = = Neutral Hadron (e.g. Neutron)
=====Photon
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Detecting particles in CMS

0om im

Muon

Electron

Charged Hadron (e.g. Pion)

— — — - Neutral Hadron (e.g. Neutron)
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The Standardlodel of Particle Physics
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Weak forced star combustion Strong forced protons and neutrons
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