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Highlights of accomplishments in the last year

* Physics

- comparison of pp, p-Pb and Pb-Pb systems in terms of collision geometry and its selection using experimental observables
spectra shapes, yields and average p

- inclusion of the present analysis (with the extension of the p, range of kaons from 1.4 GeV/c to 2.5 GeV/c) in an
instrumentation paper: “Particle identification in ALICE: a Bayesian approach”, which is now ready to be sent for
publication

- extension of charged particle p; spectra up to 20 GeV/c taking into account the results of the detailed study of the
pile-up effects on the spectra, as a function of multiplicity

- all analysis done using three types of charge particle multiplicity selectors based also on Monte Carlo studies

- extension of the existing codes to other phenomenolgical models fit formulas of the spectra

- significant contributions in preparing presentations at QM2015

- members in a PC

- significant contribution to proposals for a PRL and a PRC papers

 TRD tracking and QA activities

* ALICE upgrade
- preparing the infrastructure for starting the assembling and tests of ALICE-TPC OROCSs based on GEM technology
- design, assembling and tests of OROC housing box for in-house and in-beam tests
- design and partial construction of the OROCs protection for the transportation to CERN

 Computing
- maintaining NIHAM in a leading position among Tier2s ALICE GRID centres, NAF efficient management

 ALICE shifts
- shifts in ALICE experiment

* Teaching & Outreach

- summer student program and outreach activities

- 12 Presentations in ALICE Meetings and 4 ALICE Internal Notes 2
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Collision geometry — A+A, p+A, p+p
based on measured observables
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combined 0.8

Collision geometry — p+p
correlation between measured and real observables
PYTHIA
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A few considerations on multiplicity selectors
in p+p collisions

Small impact parameter

Large impact parameter Intermediate impact parameter soft, soft-hard and hard partons overlap
soft partons overlap soft & soft —hard partons overlap The largest no. of parton interactions (MPI)
&

re-scatterings

How to select them?
=> multiplicity & event shape

Xg XH

Hadron production in the
forward-backward rapidity regions
> (preferentially selected by “VOM”)

:> Transverse spatial distributions Transver;e Sp”éltlaln:;:dlstrlbutlOnS
f the soft part <<107?
of the soft partons (x ) O :> of the hard partons (x>10%)
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pr distributions & their ratios to VOM>0
as a function of charged particle multiplicity (VOM %)
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Normalized y; distributions relative to MB p+p
as a fuction of charged particle multiplicity-centrality for
p+p (7 TEV), p+Pb (5 02 TeV) ande+Pb (2. 76 TeV)
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<p> as a function of mass — different charged particle multiplicities (centralities)
for p+p (7 TeV), p+Pb (5.02 TeV) and Pb+Pb (2.76 Tel)
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Comparison with p+Pb and Pb+Pb - based on models
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Computing

NIHAM
lerZ component o ALICE GRID NAF (Nlham Analysis Facility)
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ALICE-TPC upgrade
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Housing box
for in-house & 1n-beam tests

J.A.Merlin for CMS RD51 Miniweek, 18.06.14 Test boxes used for the MWPC ALICE TPC ROCs




Proposed OROC - housing box

for in-house & in-beam tests

Al — bars for handling

Al — back ﬂange ---___ A~ =

OROC — Al body

Lateral walls — ~
(honeycomb s3 N—_

GEM stack

Top cover
(honeycomb sandwiched by carbon layers)

Honey comb & carbon fiber sheets — in house
Top cover construction will start
once the lateral walls will be assembled




Top cover assembly

~10 ppm Oxigen

Top cover glueing

~ 5 ppm Oxigen

19




OROC assembling and test Labs.

OROCs — test area

T~

—1
T.]LDD DD D

OROCs — assembling area

ET
A
= t 0 |AT| |M| |AT| IATl |£| =
oF MR - .
=T — KR 102002 part/fF3 n AL
> =
BR URIDD M3
BR ET ; - 1000 L
REY 00.009 part/1ts 1.000 part?1t3 f
i AT AT
IE] 10.000 part/ft3 \..I
a7 | ar [aT BR BR
oF
AC - Air conditioning instalation <0
OF AT - Ansambling table
oF B - Bath Room
aF C - Cupboards
CR - Cleak Room
MR - Monitaring Roam
ET - Electronic fable
H - Lab Hood
il Q0 - Optical table
\I QF - Office
- Stor
< S - Storage

TOL - TestDetLab
W - Winding machine




OROC transport and positioning device

January 2015 Present

(most of the components in house)
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OROC assembling room — 1,000 part/ft> - present

\/-e!_"

P et —]




OROC assembling room — 1,000 part/ft3

January 2015

Dry cupboard

searching
for the best

configuration & offer .l i

Airborne Particulate Cleanliness

|

Classes (by cubic meter)

10200 | 3,520, 832 29

CLASS I ~Number of Particles per Cubic Meter by Micrometer Size |
| 0.1um u|0.2um i03um l 05um_j!_ Tum | S5um
X T N A A N
oz [ 10 [ 24 [ 0 [ a4 [ [
1503 | 1000 | 237 | 102 | 35 | & |
| 1s04 | 10000 | 2370 | 1020 | 352 | 83 |
=

0. 3um 041499 1019631
0. 5um 21868 19490

[so7r [

102,000 |[35200 1 8320 | 203

| 352,000 | 83200 | 2,930

1808

[

L

L

[

|

|

[ 1s05 | 100,000 723,700
|

|

1 ! |

| oo [ |

I
!
|

‘ i
| 150’6 | 1,000,000 | 237,000 |
l
|
e

| 3,520,000 | 832,000 | 29,300

. 135,200,0008,320,000 | 293,000

Lab

Solokkokokk— COUNT ALARM sofokok kK

DATE  05/03/15 TIME 22:48:19
LOCATION 2 PERIOD 00:10:00
SIZE CUMULATIVE DIFFERENTIAL

0. Tum 1688
1. O0um 690 630
5. Oum 0

Present

Inside cabinet

---- AVERAGE FOR 5 CYCLES ----
SIZE CUMULATIVE DIFFERENTIAL

0. 3um 41626. 4 39743,2
0. 5um 1883.2 1517.0
0, Tum L; 245.2
1. 0um 121.0 121.0

Relative humidity = 6%
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Proposed OROC — transportation & storage housing box

January 2015 Present

We do not have yet a cheap & safe
solution for individual ROCs housing
for transport & storage

Weight - 4.5 Kg
Price =150 EUR

Multilayer metalized foil Bag
- Oxygen & moisture tight

Wooden or foam type box
- Offers in progress

Price = ???
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Papers and talks in the last year

Papers

at \'s = TeV, EPJC 75 (2015) 226

- Measurement of charm and beauty production at central rapidity versus charged-particle
multiplicity in proton-proton collisions at Vs =7 TeV, JHEP 09 (2015) 148
- Measurement of jet quenching with semi-inclusive hadron-jet distributions
in central Pb-Pb collisions atVs VsNN =2.76 TeV, JHEP 09 (2015) 170
- Coherent g0 photoproduction in ultra-peripheral Pb--Pb collisions at VsNN = 2.76
TeV, JHEP 09 (2015) 095
- Precision measurement of the mass difference between light nuclei and anti-nuclei,
Nature Physics 11, 811-814 (2015)
- Measurement of charged jet production cross sections and nuclear modification in
p-Pb collisions at VsNN = 5.02 TeV, Phys. Lett. B 749 (2015) 68-81
- Inclusive, prompt and non-prompt J/¥ production at mid-rapidity in Pb-Pb
collisions at VsNN = 2.76 TeV, JHEP 07 (2015) 051
- Elliptic flow of identified hadrons in Pb-Pb collisions at VsNN = 2.76 TeV, JHEP 06
(2015) 190
- Charged jet cross sections and properties in proton-proton collisions at \s =7 TeV,
Phys. Rev. D 91 (2015) 112012
- Rapidity and transverse-momentum dependence of the inclusive
J/ ¥ nuclear modification factor in p-Pb collisions at VsNN = 5.02 TeV, JHEP
(2015) 55
- Centrality dependence of particle production in p-Pb collisions at \sNN =5.02 TeV,
Phys. Rev. C 91 (2015) 064905
- Forward-backward multiplicity correlations in pp collisions at s =0.9, 2.76 and 7 TeV,
JHEP 05 (2015) 097
- Measurement of dijet in p-Pb collisions at \sNN = 5.02 TeV, Phys. Lett. B 746
(2015) 385
- Measurement of jet suppression in central Pb-Pb collisions at VsNN = 2.76 TeV,
Phys. Lett. B 746 (2015) 1
- Inclusive photon production at forward rapidities in proton-proton collisions at
\sNN = 0.9, 2.76 and 7 TeV, EPJC 75 (2015) 146
- Two-pion femtoscopy in p-Pb collisions at \sNN = 5.02 TeV, Phys. Rev. C 91 (2015) 034906

- K*(892) and (1020) production in Pb-Pb collisions at \sNN = 2.76 TeV, Phys. Rev. C 91 (2015)

024609
- Production of X (1385)+ and =(1530)0 in proton-proton collisions at \s =7 TeV,
Eur. Phys. J. C 75 (2015) 1
- Measurement of electrons from semileptonic heavy-flavor hadron decays in pp
collisions at Vs = 2.76 TeV, Phys. Rev. D 91 (2015) 01200
- Multiplicity dependence of jet-like two-particle correlations in p-Pb collisions at VsNN=5.02
TeV, Phys. Lett. B 741 (2015) 38-50

- Production of inclusive Y(1S) and Y(2S) in p-Pb collisions at VsNN= 5.02 TeV, Phys. Lett. B 740

(2015) 105-117

Conferences

- Strangeness production as a function of charged particle multiplicity in proton-proton collisions —
oral presentation, Quark Matter 2015 - XXV International Conference on Ultrarelativistic
Nucleus-Nucleus Collisions, 2015-09-27 — 2015-

10-03, Kobe Fashion Mart, Kobe, Japan

- Search for collective phenomena in high multiplicity pp and p-Pb collisions with the ALICE
experiment — poster, Quark Matter 2015 - XXV International Conference on Ultrarelativistic
Nucleus-Nucleus Collisions, 2015-09-27 — 2015-10-03, Kobe Fashion Mart, Kobe, Japan

- Identified particle production as a function of charged particle multiplicity with ALICE, XXXVIII

Reuniio de Trabalho sobre Fisica Nuclear no Brasil, 2015-09-07 — 2015-09-11, Mangaratiba, RJ

- Soft particle production and study of collective phenomena with the ALICE detector at the LHC,
Strangeness in Quark Matter (SQM 2015), 2015-07-06 — 2015-07-11, Dubna, Russia

- Transverse momentum spectra of pi, K and p in small collisional systems: search for collective
phenomena, LHCC students poster sessions, 2015-03-04 — 2015-03-05, CERN

- ALICE results on light-flavour hadron production at the LHC, ICPAQGP-2015 - 7th

International Conference on Physics and Astrophysics of Quark Gluon Plasma, 2015-02-02 —
2015-02-06, Kolkata, India

- ALICE TPC upgrade for High-Rate operations, ICPAQGP-2015 - 7th International Conference

on Physics and Astrophysics of Quark Gluon Plasma, 2015-02-02 — 2015-02-06, Kolkata, India
- ALICE upgrades plans and potential, LHCP 2015 - 3rd Annual Conference on Large Hadron

Collider Physics, 2015-08-31 - 2015-09-05
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Talks of group members

Spectra - PAG:

- Status of identified charged hadrons pT spectra as a function of multiplicity in p+p collisions at 7
TeV, 4.02.2015

- A few considerations on multiplicity & event shape selectors in p+p collisions, 23.03.2015

- Update on the charged pT spectra vs multiplicity, 11.05.2015

Bayesian PID group:

- Status of identified charged hadrons pT spectra as a function of multiplicity in p+p collisions at 7
TeV - Flat priors crosschecks, 23.03.2015

Hioh Multinlicity Tusk Force:

- Dependence of pT, mT and yT distributions on multiplicity selectors in p+p collisions @ 7 TeV
(charged particles and identified charged hadrons), 28.07.2015

PWGLF:

- [Paper Proposal] Multiplicity dependence of transverse momentum spectra of identified charged
hadrons in proton-proton collisions at Vs = 7 TeV, 12.10.2015

IPC upgrade:

- Status at HPD, ALICE-TPC Upgrade Meeting, 19.01.2015

- Status in Bucharest, ALICE-TPC Upgrade Meeting, 20.01.2015

Ldentified ci  had unction of multiplicity:

- Strangeness production as a function of charged particle multiplicity in proton-proton collisions —
oral presentation, Quark Matter 2015 - XXV International Conference on Ultrarelativistic
Nucleus-Nucleus Collisions, 2015-09-27 — 2015-

10-03, Kobe Fashion Mart, Kobe, Japan

- Search for collective phenomena in high multiplicity pp and p-Pb collisions with the ALICE
experiment — poster, Quark Matter 2015 - XXV International Conference on Ultrarelativistic
Nucleus-Nucleus Collisions, 2015-09-27 — 2015-10-03, Kobe Fashion Mart, Kobe, Japan

- Identified particle production as a function of charged particle multiplicity with ALICE, XXXVIII
Reuniio de Trabalho sobre Fisica Nuclear no Brasil, 2015-09-07 — 2015-09-11, Mangaratiba, RJ

- Soft particle production and study of collective phenomena with the ALICE detector at the LHC,
Strangeness in Quark Matter (SQM 2015), 2015-07-06 — 2015-07-11, Dubna, Russia

- Transverse momentum spectra of pi, K and p in small collisional systems: search for collective
phenomena, LHCC students poster sessions, 2015-03-04 — 2015-03-05, CERN

- ALICE results on light-flavour hadron production at the LHC, ICPAQGP-2015 - 7th
International Conference on Physics and Astrophysics of Quark Gluon Plasma, 2015-02-02 —
2015-02-06, Kolkata, India

IPC l ibution:
- ALICE TPC upgrade for High-Rate operations, ICPAQGP-2015 - 7th International Conference
on Physics and Astrophysics of Quark Gluon Plasma, 2015-02-02 — 2015-02-06, Kolkata, India

- ALICE upgrades plans and potential, LHCP 2015 - 3rd Annual Conference on Large Hadron
Collider Physics, 2015-08-31 - 2015-09-05

Internal Notes

- Identified charged hadrons pT spectra as a function of multiplicity in pp collisions at 7 TeV
- Charged particles pT spectra as a function of multiplicity in pp collisions at 7 TeV

- Pion, Kaon, and Proton Transverse Momentum Spectra as a function of charged particle
multiplicity in pp collisions at sqrt(s) = 7 TeV

- [Paper Draft] Particle Identification methods in ALICE: a Bayesian approach — PC member from
our group
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Further activities

TRD&RPC in-house test set-up ~ with the one for in-beam tests
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TRD in-house test set-up ~ the one for in-beam tests

The Photo of the Week

Xx-y position plot based on
the calibration and reconstruction worked-out
by Alexandru Bercuci

Cupper foil - absorber
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On-line result
without any corrections
or

A photo of the DAQ display

taken by a handy
s, 4, ’ ()
X\
PDPDE / .“‘0'\\ l
A
. . .. . ¢
Glued on the two-dimensional position sensitive TRD %\@‘
exposed to a uniform flux of 3 Fe source »




tests

Ic

FASP-02 electron

&
m W«
1N
53
(7]

adH

aqyyod 1S3’




Training & Qutreach

This is not a piece of modern art, Ifyou want to get in touch
itis a Pb-Pb collision event at 2.76 TeV. with cutting-edge research in:

by the ALICE.E; imer
seen Dy the x;zenmen « High Energy Physics

« Nuclear Astrophysics
« Particle Detection Systems
« Front-End Electronics & IT

join us'forthe

r Student Program

.
__organized by: “;," HPD

'Hadron Physics Department

Horia Hulubei National Institute
of Physics and Nuclear Engineering
- IFIN-HH -

Contact: 0040-21-4046135
mpetro@niham.nipne.ro

For further information visit the Training/Summer Student Program at http://niham.nipne.ro

- Numerous visits of students, local and foreign delegations

- Invited talks at the Faculty of Physics of Bucharest University and West

- Posters
- Update of HPD web page - http://niham.nipne.ro
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Scientific objectives for the next year

- The analysis along the physics topics proposed by us based on Runl data will be finalized, proposal for a letter and an extended
paper under discussion these days

- Substantial statistics will be generated based on EPOS3, EPOS-LHC, PYTHIA and HIJING models and compared with
experimental results

- The influence of the phase space in which the charged particle multiplicity is selected on the obtained result
- Event shape selection based on different event shape global variables

- Two-particle correlations as a function of event shape

- Contribution to the detector operation in Run2

- TRD tracking & QA

- Operating NIHAM data centre — component of ALICE GRID at its standard efficiency + NAF

- Service task for PhD students

- Completion of Setting up the local infrastructure of the Detector Lab for ROC production and tests for ALICE - TPC upgrade
- Starting the construction and tests of OROCs based on GEM technology for ALICE-TPC upgrade

- Outreach activities

- Summer Student Program

- Similar analysis and studies at 13 TeV p+p collisions.
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Scientific objectives for the next three years

Scientific objectives

Transverse momentum distributions and their ratios for 7+, K+ and p at mid rapidity (|y| <0.5) for different charged particle
multiplicities in pp collisions at s =7 TeV show an enhanced depletion of heavier species relative to the lighter ones in the low
prregion with increasing charged particle multiplicity. The quality of simultaneous fits of the experimental spectra using a
Boltzmann-Gibbs Blast Wave (BGBW) expression and the dynamics of the extracted Kinetic freeze-out temperature 7,;,,
average transverse expansion velocity <p,> and its profile (n) as a function of multiplicity have been shown to be similar with
those obtained in heavy ion collisions. Preliminary estimates of the Bjorken energy density for high multiplicity events indicate
values close to the ones estimated for the central Pb-Pb collisions at \/sNN =2.76 TeV. Selection of high multiplicity events

close to azimuthal isotropy based on event shape global observables seems to be feasible. A direct comparison among pp, p-Pb
and Pb-Pb based on charged particle multiplicity has to be taken with care.

We will concentrate in the next period on:
- Estimates of the Bjorken energy density as a function of charged particle multiplicity
- The influence of the charged particle multiplicity phase space selection on the obtained results, biased and unbiased selections.

- Detailed studies of the dependence of corrections applied to raw spectra on the event shape global variables and their selection
power

- Following the same type of analysis by applying two dimensional cuts in charged particle multiplicity and event shape
- Two-particle correlations as a function of event shape — multi-differential analysis

- A factor two in the collision energy enlarges the dynamical range of such studies and the expected higher statistics will give
access to extend them at heavy flavor hadrons and compare with the results obtained in A-A collisions

- Detailed comparisons with PYTHIA, EPOS, HIJING and other model predictions
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