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H aoknon ocnuepa

1. ©a doupe TTWC oXedIAlETAl EVAC
QVIXVEUTNC CWHATIOIWV!

2. Oa avoOAUOOUNE UEPIKEC OUYKPOUODEIC
TTPWTOVIWV-TTPWTOVIWV JE TO CMS
— Oda TAUTOTTOINOOUME KATTOIA CWHATIOIO KAl
Oa doupe TI yiveTal
— AvaAuovTag TTOAAG yeEyovoTa UTTOPOUNE Va
QTTOKTAOOUUE PIa 1I0€a VIO TRV BepeAelwdn
(PUOCIKN TTOU UTTAPXEI !



H onuepvn e€aoknon

e Qa XWPIOTEITE O OPADEC 2 ATOUWYV
— KaBe ouada Ba ecetdoel 100 yeyovota
— Kavrte login oto desktop:
— username: msclX (6mmou X apiBuoég 01 — 30)
— password: zve0422
— Avoicte 10 Firefox kai TTnyaivete otnv oikooeAida



Ta epyaleia mov Ba XpNOLUOTIOL)OCOUE

ISPY-webgl: 1mpdypappa atreikoviong YeEyovoTwy

https://www.i2u2.org/elab/cms/ispy-webgl/

CIMA: @UAAo epyaaiac excel €1d0ika yia To CMS
https://www.i2u2.org/elab/cms/cima-wzh/



https://www.i2u2.org/elab/cms/cima-wzh/
https://www.i2u2.org/elab/cms/ispy-webgl/

Erttdoyn tou puAAovU epyaciac tTnC opadoc cog
https://www.i2u2.org/elab/cms/cima-wzh/
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CMS Instrument for Masterclass Analysis

Choose your Masterclass
TestEvents-01Jan2022
Santander-13May2024

CERN-27Nov2023
Salo-07Dec2023
Sofia-13Dec2023

CERN-LAMAP-08Dec2023

MP-15Jan2024
Cakovec-24Jan2024
Bristol-27Mar2024
CERN-09Feb2024
Sandbox-31Dec2023
CERN-20Feb2024
CERN-26Feb2024
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Belgrade-FF

Choose your location
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Choose your data file
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https://www.i2u2.org/elab/cms/cima-wzh/

DUAAo epyaociac avalvonc dedopevwy

EmBeBoiwote 1o deiypa twv
dedopévwy TG opadag ocog
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AOYLOMLKO TNG QELKOVLONG
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Ba Events Table (Group 100.100) fss Histogram (Nicosia2024-A) Results (Nicosia2024-A) A Event Display
Masterclass: CERN-19Mar2024
Location: Nicosia2024-A
Group: 100.100
Select Event Final State Primary State Enter Mass
ev pv Charged Particle: GeV/c?
Event index: A m Wi+ W- Wi
de 4y Neutral Particle
Event number: 100.100-1 Z,H)
2e 2y
Zoo

Event index Event number Final state Primary state Mass




To AOYLOLLLKO TNC OTTELKOVLONC YEYOVOTWV: iSpy

https://www.i2u2.org/elab/cms/ispy-webgl/
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CIMA [*] ispy WebGL
iSpy WebGL

=

Close Controls




To AOYLOLLLKO TNC OTTELKOVLONC YEYOVOTWV: iSpy
https://www.i2u2.org/elab/cms/ispy-webgl/

Ertthoyn dedopevwy

egee [ - < i2u2.org e © h +
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CIMA [ ispy WebGL

py WebGL

=

Close Controls




To AOYLOLLLKO TNC OTTELKOVLONC YEYOVOTWV: iSpy
https://www.i2u2.org/elab/cms/ispy-webgl/

i2u2.org ©

# [ ParticleNet v UCY HEP Trav...o gle Sheets EmacsWiki: Set Fonts 53 untitled folder v My Support HPlus-TWiki B3 Gridv B3 cMSv (3 ucy v »

Open File

Open file(s) from the Web @ ET[L}\OVIJ] OLp)(E'LOU

Open local file(s):

Choose Files JaloRilCREE G el

Close




To AOYLOLLLKO TNC OTTELKOVLONC YEYOVOTWV: iSpy
https://www.i2u2.org/elab/cms/ispy-webgl/
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i2u2.org ©

CIMA [5] ispy WebGL

Open Event

Files Events

N5/

N10/

ErmtiA€dte pe To TovTikL To fao
data group mou oo OVTIOTOLYEL
(N100, N50, N25, N10, N5)

N25/

N50/

N100/

Selected event |




To AOYLOLLLKO TNC OTTELKOVLONC YEYOVOTWV: iSpy
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CIMA L iSpy WebGL

Open Event
masterclass_94.ig

masterclass_95.ig

masterclass_96.ig lick oto éVO Ha TOU apxe i,OU
masterclass_97.ig Lo vaL ETUAEEETE TO group oog
masterclass_98.ig TLX 100.100

masterclass_99.ig

masterclass_100.ig

Selected event |




To AOYLOLLLKO TNC OTTELKOVLONC YEYOVOTWV: iSpy

https://www.i2u2.org/elab/cms/ispy-webgl/

CIMA

Open Event

Files

o/

masterclass_1.ig
masterclass_2.ig
masterclass_3.ig
masterclass_4.ig
masterclass_5.ig

masterclass_6.ig

Events

Events/Run_100/Event_1 \

Events/Run_100/Event_2
Events/Run_100/Event_3
Events/Run_100/Event_4
Events/Run_100/Event_5

Events/Run_100/Event_6

Events/Run_100/Event_7

Selected event

|| iSpy WebGL

Kavte click

" oTo event

MeoTte
load




To AeyLopLKO NG QUTTELKOYLONG vsvovorw@/@lS@y

B3 ParticleNet v . UCY HEP Trav...ogle Sheets | EmacsWiki: Set Fonts 5 untitled folder v ¢ My Support HPlus-TWiki B3 Gridv £ cMSv (3 ucy v

CIMA [%] ispy WebGL

iSpy WebGL » Detector

INPV.V. W e A L4 L AONL

--m-- (oo | [l = [Iug

* Provenance

CMS Experiment at the LHC, CERN » Tracking
Data recorded: 2011-Aug-06 22:23:39.206969 GMT

Run / Event / LS: 172822 / 1741276847 / 1291 - EoAL

* HCAL
* Muon

* Physics
Close Controls




CMS detector/event visualization software: iSpy

eoe®e [ v i2u2.0rg ¢ © th +

B3 ParticleNet v UCY HEP Trav...ogle Sheets €[l iki B3 untitled folder v @ My Support ) HPlus-TWiki B3 Gridv 3 cMsv [3 ucy v >

CIMA [2%] ispy webGL

iSpy WebGL * Detector

NPV V- WSS W 7.V S i S 2y . Y

* Provenance

CMS Experiment at the LHC, CERN » Tracking
Data recorded: 2011-Aug-06 22:23:39.206969 GMT

Run / Event / LS: 172822 / 1741276847 / 1291 i

* HCAL
* Muon

* Physics
Close Controls




CMS detector/event visualization software: iSpy

e @ - Zoom in i2u2.0rg e ® M +
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iSpy WebGL

iSpy WebGL * Detector

[PV-V-W e Y

INPPr-W co
* Imported
--m-ﬂﬂ._m\mal "

. Provenance

CMS Experiment at the L@ CERN
Data recorded: 2011-Aug- 06 22:23:39.206969 GMT

—
Run / Event / LS: 172822 / 1741276847 / 1291

¥ Muon

* Physics
Close Controls

P
v

index $energy $ eta < phi $ time < detid $ front_1 S front_2 $ front_3

0 0.124203  -0.0302691 0.861745 32.5588 838861884 0.833479,0.988256,-0.0508939  0.833606,0.988403,-0.0273468  0.849292,0.973281,-0.0

0.350554  -0.0302645 2.4 46.4148 838861972 -0.960775,0.865347,-0.0508939 -0.960917,0.865479,-0.0273468 -0.945254,0.880626,-0.



CMS detector/event visualization software: iSpy

iSpy WebGL » Detector

INEV-V- W e - e - kA LAk A OO

C} Q D)3
* Provenance

CMS Experiment at the LHC, CERN

Data recorded: 2011-Aug-06 22:23:39.206969 GMT
Run / Event / LS: 172822 / 1741276847 / 1291 TERERSec0)

* Imported

number

key Tracks_V3

Click yia vol ™
NV ETUABE L e,

min_pt

color

CIiCk VLa I key EERecHits_V2

4 show
va emiAexOel,,,,,
color

* Preshower Rec. Hits

~ Barrel Rec. Hits

number

key EBRecHits_V2

Click ywa
——— | ShOW
Va. ET[LAEXGE Lopacity

color

L —— ~ HCAL
~ Barrel Rec. Hits

[ number

a
v

index $ energy S eta < phi S time $ detid $ front_1 Cl |C k v Lo HEReclit-Ye

now

——
0] 0.629988 -0.4785 -0.305433 -23.7947 1107313477 1.75096,-0.469168,-0.81364 !
val ETUAEXOEL paciy

0.993199 -1.0005 -3.01069 -7.54512 1107314214 -1.78519,-0.314777,-2.01197 —1.80:)83,—0.15/99,—2.011|co|or




CMS detector/event visualization software: iSpy

Emtopevoc yeyovoc

iSpy WebGL * Detector

AAOO ke

--nnnn—»mma

* Provenance

CMS Experi¥icnt at the LHC, CERN » Tracking
Data recorded: 2011-Aug-06 22:23:39.206969 GMT

Run / Event / LS: 172822 / 1741276847 / 1291 e

» HCAL
* Muon
* Physics
Close Controls

index $ energy s eta < phi S time < detid < front_1 S front_2 < front_3

0 0.629988 -0.4785 -0.305433 -23.7947 1107313477 1.75096,-0.469168,-0.81364 1.7034,-0.619989,-0.81364 1.7034,-0.619989,-0.989805

0.993199 -1.0005 -3.01069 -7.54512 1107314214 -1.78519,-0.314777,-2.01197 -1.80583,-0.15799,-2.01197  -1.80583,-0.15799,-2.25549



CMS detector/event visualization software: iSpy

iSpy WebGL * Detector

NPV V. W e ——

--m--mm-rm

* Provenance

\ CMS Experiment at the LHC, CERN » Tracking
Data recorded: 2011-Aug-06 22:23:39.206969 GMT ,

Run / Event / LS: 172822 / 1741276847 / 1291 EGAL

* HCAL

* Muon

EAAeLppaTiko tooluylo —

gykapolag evepyetag (missing ET) ,  Close Contos
KoaprnuAwvel cupdwva

LE TN dopa TWV SEKTWV
Tow'poloylou:

OETLKN TPOXLA

Otav nepdoste | AVIXVEUTEQ
LLE TO TIOVTLKL TTAVW LLoviwv
ATtO TNV TpOXLA

autr aAAdlel xpwpa
Kol UIopeite vaetnv TpoyLd
eTMEEETE HLloviou

Sindex $pt S charge S$rp $ phi S eta SE $ px $py $pz $ calo_energy

0 37.6667 0.0006638,0.000497136,-0.0099402 -1.5215 0.0128385 37.6042 1.8562 -37.621 0.483596 0




The excel spread sheet

Notice: Trying to access array offset on value of type int in /home/quarkcat/sw/www-php/cima-wzh/DataTable.php on line 114

Back  Events Table (Group 100.56)

Masterclass: CERN-08Mar2024
Location: NicosiaCyprus2024
Group: 100.56

Mass Histogram (NicosiaCyprus2024)

Results (NicosiaCyprus2024)

# Event Display

Select Event Final State Primary State Enter Mass
ev @ Particle: GeV/c2
Event index: 2
vent index e A T W- W=+
Neutral Particle
Event number: 100.56-2 & - @ H)
2e 2u ’
Zoo
Event index Event Final state Primary Mass
number state
» 146001 100.56-1 pv W+




CMS detector/event visualization software: iSpy
Nopaywyn Kat dtaomaon evoc oudetepou owpatidiou

iSpy WebGL * Detector

INPV-V-W

x * Imported
--m-- e

* Provenance

CMS Experiment at the LHC, CERN * Tracking
Data recorded: 2011-Jul-25 01:00:42.969412 GMT

Run / Event / L'S: 171446 / 601743651 / 478 * EGAL

* HCAL
* Muon

* Physics
Close Controls

Apvniks

Invariant mass

1IKGvovtag click og  K&OE

4

e—

86.25 GeV A1 X2 1) };’tpoﬁa KOLL KOLTOTTLY
L 7777 umopeite va TUEOETE
rl>M to omolo Ba

; oucrnuatoq Twv U0
NAEKTPOVIWV

a a a a
v v v v

index $ energy < et S eta $ phi S pos hadronicOverEm hadronicDepth1OverEcal hadronicDepth20verEcal

0 72.1838 45.9544 -1.02321 1.86366 0.000728237,0.000467666,-0.0211588 0 0 0

1 47.8463 31.9562 0.959958 -1.10492 0.000728237,0.000467666,-0.0211588 0.192563 0.192563 0




Back

The excel spread sheet

Events Table (Group 100.56)

Masterclass: CERN-08Mar2024
Location: NicosiaCyprus2024
Group: 100.56

Mass Histogram (NicosiaCyprus2024)

Results (NicosiaCyprus2024)

~ Event Display

You should type
in the mass from
the preyious step:

Select Event Final State Primary State Enter Mass
ev UV Charged Particle: 86.25 GeV/
Eventindex: 2 8 L
o W+ w W
O Neutral Particle
Event number: 100.56-2 & at @ H) Next
2e 2y -
Zoo
Event index Event Final state Primary Mass
number state
146001 100.56-1 uv W+




CI\/IS___detector/event visualization software: iSpy

B3 ParticleNet v . UCY HEP Trav...ogle Sheets €|/ EmacsWiki: Set Fonts 5] untitled folder v @ My Support HPlus-TWiki (3 Gridv 35 cMSv (3 ucy v

CIMA (2] ispy WebGL [ ispy WebGL [ ispy WebGL

iSpy WebGL » Detector

TNPP-V-W O - VO Y-V S ¥ R VY- \ |

--m--mmmarw

* Provenance

CMS Experiment atf |nvariant mass R » Tracking
Data recorded: 201 I

Run / Event / LS: 1¢ * ECAL

3.71 GeV ) 4 ? HCAL

* Muon
* Physics
Close Controls

ApVNTLKO ULOVLO
(KaprtuAwvet
avtifeta Twv
SELKTWV TOU POAOVYLO

OETLKO ULOVLO
(KapmuAwveL

', oupdwva ME TN
dopad Twv SEKTWV
TOL poAoyLov)

a

Sindex S pt $charge $rp < phi Seta SE S px S py $pz $ calo_energy

0 6.01147 0.000832951,0.000351312,0.0376117  1.01075 1.6836 16.7306 3.19344 5.0931 15.6275 0

1 4.76403 0.0007334,0.000411106,0.037587 1.04407 2.36145 25.4528 2.39489 4.11831 25.0398 0




The excel spread sheet

Notice: Trying to access array offset on value of type int in /lhome/quarkcat/sw/www-php/cima-wzh/DataTable.php on line 114

Events Table (Group 100.56)

Masterclass: CERN-08Mar2024
Location: NicosiaCyprus2024
Group: 100.56

Mass Histogram (NicosiaCyprus2024)

Results (NicosiaCyprus2024)

~ Event Display

Select Event Final State Primary State Enter Mass
ev \ Charged Particle: 3.71| GeV/
Eventindex: 3 @ ce @ W+ W- Wt
O Neutral Particlé
Event number: 100.56-3 w2 “) @ H)
2e 2y :
Zoo
Event index Event Final state Primary Mass
number state
146002 100.56-2 2e neutral 86.25
146001 100.56-1 Y W+




CMS detector/event visualization software: iSpy

EvSladépov yeyovog: Zelyog e'e” kal WL I 2 oubétepa owpaTe
Feyovoc pe urtodndlo Higgs: H® —» ZZ*

|Spy WebGL * Detector

' --m-- OB EENEIO0EEa

* Provenance

CMS Experiment at the LHC, CERN » Tracking
Data recorded: 2012-Jul-04 03:19:28.393790 GMT

* ECAL
Run / Event / LS: 198213 / 27000461 / 31

* HCAL
Invariant mass

* Muon

* Physics

121.50 GeV Close Controls

OETLKI TPOXLA™ e*

Close

ApVNTLKH TPOXLAL ™ e
ErtiAéyovtag
OAEG TLG TPOXLEG , —
Ko TULEZOVTOG AoVIELK SO R == OETLKr) TpOXLO W p*
(cntrl-M)




CIMA - The excel spread sheet

INotice: Trying to access array offset on value of type int in /home/quarkcat/sw/www-php/cima-wzh/DataTable.php on line 114

Back Events Table (Group 100.56) Mass Histogram (NicosiaCyprus2024) Results (NicosiaCyprus2024) ~ Event Display

Masterclass: CERN-08Mar2024
Location: NicosiaCyprus2024
Group: 100.56

Select Event Final State Primary State
ev HV Charged Particle:
Event index: 4
- ce o W. W- W

4e ap O Neutral Particle

Event number: 100.56-4
Z,H
( O 2e2u )
Zoo

Event index Event Final state Primary Mass
number state
146003 100.56-3 V[ neutral 3.71
146002 100.56-2 2e neutral 86.25

146001 100.56-1 pv W+




CMS detector/event visualization software: iSpy

EvoLadepov yeyovog: Two pairs of P »2 neutral particles
[eyovocg pe vnoynoo Higgs: HY — ZZ*

CMS Experiment at the LHC, CERN
Data recorded: 2011-Aug-07 03:00:32.403562 GMT
Run / Event / LS: 172822 / 2554393033 / 2004
* Muon

* Physics
Invariant mass Close Controls

119.69 GeV




CIMA - The excel spread sheet

Back  Events Table (Group 100.56)

Masterclass: CERN-08Mar2024
Location: NicosiaCyprus2024
Group: 100.56

Mass Histogram (NicosiaCyprus2024)

Results (NicosiaCyprus2024)

~ Event Display

Select Event Final State Primary State
ev [TRY; Charged Particle: 119.69 |GeV/c2
Eventindex: 5 @& W
ee HH -
Event number: 100.56-5 3
2e 2
Event index Event Final state Primary Mass
number state
146004 100.56-4 4 neutral 119.4
146003 100.56-3 [§[Y] neutral 3.71
146002 100.56-2 2e neutral 86.25
146001 100.56-1 pv W+




To AOYLOLLLKO TNC OTTELKOVLONC YEYOVOTWV: iSpy

MNeplepyo yeyovoc
EAAELLO EYKAPOLOG ) ]
evépyelog (missing ET ee” Kkat 1p
Ynapxet vetpivo OudbEtepo cwpaTLo?

CMS CMS Experiment at the LHC, CERN
Data recorded: 2011-Aug-06 22:18:25.796691 GMT

Run/Event / LS: 172822 / 1724706398 / 1278 : OX I
ApVNTLKN TPOXLAL A I TQL T(pO'[(')VTOL dev givalt
nAektpovio (&) / (5lou TUTOU
| ' EANELLAL EVEPYELOC
» 21 vetpvo

Katnyoporoleital wc
/00



CIMA - To ¢pUuAAo epyaotiog

Notice: Undefined index: finalState in /home/quarkcat/sw/www-php/cima-wzh/DataTable.php on line 41

Back Events Table (Group 100.12) Mass Histogram (NicosiaA2020) Results (NicosiaA2020)

Masterclass: CERN-07Mar2020
Location: NicosiaA2020
Group: 100.12

~ Event Display

Select Event Final State Primary State
) . ev uv Charged Particle:
Event index: 1 [T} ce - W W-
de ap Neutral Particle

Event number: 100.12-1

2e 2p N
|

Enter Mass

GeV/c2

Event index Event number Final state Primary state Mass
102012 100.12-12 Z00
102004 100.12-4 2e neutral 2.73



To AOYLOLLLKO TNC OTTELKOVLONC YEYOVOTWV: iSpy

YrioyndLo yeyovoc
Higgs

e EvanoBeon evepyelag oto A\
/ NAEKTPOMAYVNTIKO KOAOPLUETPO 0
/ : \'\.
,‘/y ‘\'\
/ \ o\
| /,
,\\ ,/
\ /
¢
/
/
/
\ /'/
X b
N g



CIMA - To ¢pUuAAo epyaotiog

Masterclass: CERN-13Mar2019

location: CyprusA2019

Group: 62

Event index
29
13
4
2
1

Instructions (also available as screencast):

1. For each event, identify the final state and select a primary state candidate.

o For Higgs or Zoo candidate, no final state is chosen

o If you cannot decide between W+ and W-, choose W instead

2. If you think the final state is a neutral particle (like a Z), but you don't know its exact type, select NP for "neutral particle.” Find its mass from the Event

Display and enter it.
3. Once you have selected everything, click "Submit".

In case of an error, double clicking the data line will reload it; you can then try it again.

Select Event

final state

primary state candidate

Event index: Electron wW- NP Higgs NP Mass: GeV/c?
Muon () W+ W Zoo m
Event number: 62-44
Event number Chosen Values Mass
62-29 H 121.89
62-13 e, NP 88.17
62-4 Y, NP 9.44
62-2 e, W-
62-1 H, W+




2xeblalovtac evav aviyveutn: Tt Behovpe va Bpoupe?

Ta otaBbepa cwpatidla ta omoia anopewvay oo tnv SLaomaon
KATolwV ocwpatidiwy, onwc tov W, W, 29 (ka HO)

* W2 put+v,
e WHr=>et+v,
*c W 2u+v,
s W2 e+,
e 70 2> ette

o 70 2 ut+p

e HO 2 vy+y

 W* - hadrons

Hadrons could be:
t, T, Kt, K, A..

“w?:
/

* Eva cwpatidlo “i” Ba ¢puyeL ano 1o onueio okedaong LE opun p;

KOl EVEPYELA E;
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O OKOTTOC TNC ONUEPLVNC ALOKNONG
 Ta quarks péoca oto MPwTOVIo pnopel va eival «Sleyeppevan

(e€attioc tnc P NANC evEPYELOC TNC CUYKPOUONC), KoL
uetaoxnpatifovrol oe dAAou tumou quark, eknéunovtocg evo W

positron

Anti-electron
neutrino

* To down quark pmopei va petaoxnuatiotel o up quark
eKTEUTIOVTOC Eval W

e JAuepa: MEpoc Tng doknong eival n HEtpnon tou apBuol twv W+
and W- rtou ntapayovtal o€ cuykpouUoelg oto CMS
— Tuati? — Ba ol e apyotepal



2u{nNtnon €voc AMOTEAECUATOC

* O Aoyoc W*/W- : divel mAnpodopia yia tnv
E0WTEPLKN SO TOU TIPWTOVIOU

* TumepLlpevate va Ppeite?

CMS 36 pb at VE 7 TeVv
NNLO FEWZ+MSTWO08 predlctlon
[with PDF4LHC 68% CL uncertainty]
1.43 £ 0.04
W —ev e
1.418+0.008 ,, + 0. 036
W - uv HH

1423+ 0.008 , + 0.036
W — Iv (combined)
1.421+ 0.006 +0033

stat —

o

0 0.5

1.5

=1[G><B]( ")/ [oxBIW

)

TI onuaivel auto?

OTI TO ATTAG HOVTEAO TOU
TTpwToviou (uud) dev
IOXUEL......



Backup



KaTtavoun yadwv Ceuywyv Pioviou

Y(1,2,3S)

Events/GeV
3

1 102
1 0 - mass (GeV/c?)



“AvaioiwTtn pada”
) G
2D

Yuviloopdc copotidiov diver tny “avoroint nalo”
TOU GMOLLOTLOLOD TTOL UTOPEL VO T TOPTYOYE.



AvaAoiwTtn pada (cont.)

p— P— —_—

- 1\/[1
_M 6
>M2
>M5

[ToALo1 dlapopeTIKOL GLVOVAGHOT >M3
TPOYLDV -

| , My
MmopovE VO, ELATTOGOVLE TOVG ]
GLVOLOGLLOVG EMAEYOVTOC GTNV Etc.

TOLOTNTO, OPUN TOV TPOYIDOV ETO, .
Evamopével kdmoio vioPabpo. Axoua to M ogv umopei va
uetpnOel téAela — eCaptdTal amd TOV AVIYVELT



b,

Eupeon Tou Higgs

L Higgs signal

Avto eivai to onuo. wov
premovue otov
aviyvevty yio. to Higgs
OV Ol0.0TOTOL OE 2
POTOVIAL...

To e0po¢ TOLV GNUATOC
OQEIAETAL GTNV
aKkpifela Tov aviyvevtn
KOL GTO PLGIKO EVPOG
™G naCoc Tov
COUATION0V



