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The Quark-Gluon Plasma - What, Where, & How

« State of matter in which quarks are no longer
confined in hadrons

* The early universe iIs thought to have existed
as a QGP from ~10" to ~10°s after the Big
Bang

 The LHC is able to produce QGPs in Pb-Pb
collisions




The Quark-Gluon Plasma - Why

Studying the QGP may help us understand:

* The strong force
« The QCD phase diagram

- This is the only Standard Model phase
transition that can be studied in the
laboratory!

* The early universe

* The hadronic contents of the universe today




My Work So Far

* Until now, analysis done on ESDs

- Computationally inefficient
— Contain too much information

* Migrating to AODs

- Contain only most important info
- Needed to be checked for quality

- Done mostly by plotting stable quantities
as a function of the run number




Possible Bad Runs:

‘ TOF Matching Efficiency at p =09 GeVic

+ Positive Particles

+ Negative Particles
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Converting to # of standard deviations:

TOF Matching Efficiency at p_= 0.9 GeVic

®  Positive Particles

B Negative Particles
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What's Next: &, K, p Spectra

 |dentified particle spectra contain several pieces of
Information

* Spectra measurements depend on efficiency
corrections

- # Produced = # Detected / Efficiency

» Currently using Monte Carlo information for these
corrections

- Unreliable, problems

* My task: recalculate efficiency using a more MC-
Independent method



nt, K, p Spectra: Efficiency Corrections

 |dea for more MC-independent efficiency calculation: dE/dx curves

ALICE

PERFORMANCE
July 4", 2012

negative particles,
Pb-Pb, 2011 run,
VS =2.76 TeV
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nt, K, p Spectra: Efficiency Corrections

- For fixed vertical slices, these dE/dx curves are (almost) Gaussian

- Identify particles within 3 sigma of a peak (99.7%)

- Multiply by correction factor to account for rejected particles

- Still have to Monte Carlo for other corrections (secondaries, decays, etc)

Run 137162
DATA
#/nDOF = 1.7

¥ 10 20

20 10 i) 20 30 4
TOF nsigma for 0.9 GeVic = p < 1.0 GeVic




Questions?




Backup Slides




TLEET L
LOBETL
BOEET )
EORETL
BIPEET L
BEVPETL
LEPETL
09EET L
BILELL
BTEETL
FIEET L
DHEET L
BOEETL
ELMETL
LDLETL
BALEE L
BEOET L
LEOETL
ALOEE |
BEOET L
BEOET L
ZLBETL
LLAETL
DLAETL
LEASTL
ZELETL
0EL8TL
BRI
ZHAETL
ESOETL
ZEDETI
BEOSTL
FTAGLL
LTAETL
ERLETL
EROELL
GLOSTL
BLBETL
BabETL
BEPETL
BEPELL
DEEST
FICELL
BLTEEL
BITTEEL
MOTETL
LGMEEL
TELETL
I6LET L
BFLTE
PFRLEL
ERLLTE
SLLTL
PTLLTL
BLLLTE
POLLEL
TEALTL
LEILTL
BRRLTL
BEDLTE
BEDLTE
BOALTL
BEELEL
BFOLTL
IFELEL
FFELTL
LFELTL
BERLTL
LEGLTL
0§8LTE
EFPLTE
MFFLTL
oFritl
BEPLTL
PEPLTL
ZERLTL
EFLTL
0ErLTL
BIELEL
EFTLTL
BETLEL
BETLEL
ZETLTL
LETLTL
HTLTL
ZRLLTL
LBLLTL

BLEEEL
LOB6EL
BOUGEL
EOUEE}
BIVEEL
BEPEEL |
LEPEEL !
D9TEEL !
BZOEEH "
BZEEEL X
FLIGEL |
DLESEL |
BOTEE} |
ELLEEL !
LOLEEL !
SOIEEL \
BEOGEL ,
LE06E} |
BE0GEL |
BZOGEL |
AZOGE L !
TLOREL \
1LAREL X
DAFE} |
LE98EL |
TLLREL I
0ELREL !
POUEL !
T99REL "
£SOREL |
ZSOREL |
BEORE} I
PZOREL |
LTOETL !
ESUREL !
ZROREL "
BLOREL ,
BIEEEL |
BIPEEL |
BEPEEL |
BEVEEL !
BECREL !
POTREL "
BLTREL ,
SZTREL |
1OZREL |
I6IFE} !
I
I
I
|
I
I
I
I
I
|
I
I
I
I
I
|
I
I
I
I
I
|
I
I
I
I
I
|
I
I
I
I
I
|
I
I
I
I
I
|
I
I
I

+

¥ Al Particles

s
'I",‘_
*
LLLIIlrll
LlLadd

+*
'l'iﬁ'..-ili"i"i'ﬁlilﬁ'li

+
]
]

¥ wteTEeet
*

.

+

TELETL
HELET L
BFALTL
PFELEL
ESLLTL
IRLIEL
PTLLTL
BLLLTL
POLLTL
TEILTL
LERLTL
BEILTL
BLOLTL
BEOLTL
BO9LTL
BEGLTL
BFOLTL
AFGLTL
PRELTL
WFELTL
BLGLTL
EGLTE
0L8LTL
EFFLTL
11,7248
FrLitL
BEPLTL
PEPLTL
TLRLTL
MERLTL
BErLTL
BICLTL
EFTLTL
BETLTL
BETLTL
TETLTL
LETLTL

| Raw Yield, Integrated over all p

A check with no major outliers

|
1
1
|
I
1
|
|
1
1
|
I
1
|
|
1
1
I
1
1
|
|
1
I
|
1
|
|
|
I
1
|
|
|
I
|
|
1
|
|
I
|
|
|
1
|
I
1
|
|
1
1
I
1
1
|
|
1
1
I
1
1
|
|
1
I
|
1
1
|
|
I
|
|
1
1
|
I
|
|
|
1
|
|
I
|
|
|
1
|
I
1
|
|
I BLTLTL

P
| TanLEL 7 _
L] ;ﬂ_i___f__f__iTsi_ L

oli!!!lli

2 —

2 —

UESJN WO O JO # UESY WO O JO #




Outliers not reproduced in Monte Carlo...

MC TOF Matching Efficiency at p.= 0.9 GeVic

®  Positive Particles

B Negative Particles
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Efficiency Corrections:

Monte Carlo Correction

— Accounts for losses In detector material, secondaries
produced, etc

- Will be modified by me soon

MC-independent Efficiency Correction

- To be added by me soon
Geant/Fluka Correction

- Known problem with Geant3
- Not a problem with Fluka

TOF Matching Efficiency Correction

- Some particles do not reach the TOF
L



