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- Activities and achievements  in this year 
(10.03.2020-30.10.2020)

- Few remarks on additional activities



Motivation

Evidence for  quark-matter cores in 
massive neutron stars (~ 40%)

E. Annala et al., Nature Physics Letters
Nature Physics volume 16, pages907–910(2020)
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https://www.nature.com/nphys


Physics motivation
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L.V. Gribov et al, Phys.Rep. 100(1983)1

M.Dittmar et al., Proceedings HERA-LHC Workshop

arXiv:[hep-ph]0511119
D. d’Enterria, Eur.Phys.J. A31(2007)816 

Au-Au Pb-Pb Pb-Pb pp

200 2700 5020 7000

≈4.7 ≈11.8 ≈15.9 ≈18.7

≈0.9 ≈2.3 ≈3.1 ≈3.6

Following A.H. Mueller 
approximations  NP A715(2003)20



Highlights of accomplishments in the last year

• Physics

- Charged particles pT spectra as a function of charged particle multiplicity and sphericity in pp collisions at √s = 7 TeV. 
Implementation of unfolding based on a multi-dimensional detector response matrix.

- Studies of two charged particles correlations as a function of multiplicity and sphericity  in pp collisions at √s = 7 TeV. 

- Considerations on charged particles suppression at RHIC and LHC energies - submitted to Phys.Rev.C

- Studies on the core-corona interplay at LHC and RHIC energies based on experimental data and Glauber MC estimates.

- 1  presentation in ALICE spectra PAG
- 1 presentation at ICHEP2020
- 1 paper submitted at Phys.Rev.C
- Contribution to 8 conference presentations 
- Co-authors to 32 ALICE published papers

- Contributions to Young Scientists Day - IFIN-HH
- Towards understanding new features of hadron production mechanisms at LHC energies

A. Lindner
- Simulating the initial stage of hadron-hadron collisions
D. Avramescu

- 1 Master thesis
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Highlights of accomplishments in the last year

• Computing

- NIHAM maintained the leading position among Tier2s ALICE GRID centers.
A new data storage capacity of 4.6 PB raw and 3.82 PB effective was installed and is currently in operation.
Another data storage unit of 2.3 PB raw and 1.91 PB effective was purchased and transported from CERN to HPD.
New UPS stations of ~120 KVA - in progress. 
NAF is efficiently managed.

• Teaching & Outreach

- Summer student program cancelled because of COVID pandemic situation
- The 2nd and 3rd numbers of the HPD Courier were issued (https://niham.nipne.ro/HPD_Courier.html)

- visit of the Prime Minister adviser 
- a movie related to the ALICE-TPC upgrade is closed to be finalized
- More details could be seen in:
https://niham.nipne.ro
https://www.youtube.com/watch?v=OJd4fA0xUh0
https://www.facebook.com/Hadron-Physics-Department-211078852968333/

• ZOOM was implemented on the the versatile audio-video infrastructure of HPD 
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https://www.youtube.com/watch?v=OJd4fA0xUh0
https://www.youtube.com/watch?v=OJd4fA0xUh0
https://www.facebook.com/Hadron-Physics-Department-211078852968333/
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Charged particle pT distributions - Multi differential analysis in pp collisions at 7 TeV
charged particles multiplicity and sphericity dependence

Nch
mult for |η|<0.8; pT spectra in |η|<0.5  

Data
Pythia 6 (Perugia 0)        
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Charged particle pT distributions - Multi differential analysis in pp collisions at 7 TeV
charged particles multiplicity and sphericity dependence

Nch
mult for |η|<0.8; pT spectra in |η|<0.5  

Data/PYTHIA (Perugia0)
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Why extending the Multi-differential analysis ?

Extending the multi differential analysis:
- !" -!#
- PID

Two charged particle correlation
1 GeV/c <pT

trig=pT
leading<2 GeV/c, 1 GeV/c<pT

ass<2 GeV/c, pT
trig > pT

ass
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Why extending the Multi-differential analysis ?
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1.25 ≤ |Δη|≤ 1.5

-0.25 ≤ Δη ≤ 0.25

-π/2 ≤ Δφ ≤ π/2

Two charged particles correlation pp collisions at 7 TeV
1 GeV/c <pT

trig=pT
leading<2 GeV/c, 1 GeV/c<pT

ass<2 GeV/c, pT
trig > pT

ass
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Closure test

EPOS_Gen/EPOS_Corr

Two charged particles correlation 

PHOJET_Gen/PHOJET_Corr
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Two charged particles correlation 

Data PYTHIA 

PHOJET EPOS 
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-π/2 ≤ Δφ ≤ π/2

Corrected Data

PythiaGen

PhojetGen

EposGen

Two charged particles correlation 
C(Δη) distributions



-0.25 ≤ Δη ≤ 0.25

Corrected Data

PythiaGen

PhojetGen

EposGen

Two charged particles correlation 
C(Δφ) distributions
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C(Δφ) distributions
1.25 ≤ |Δη|≤ 1.5

Corrected Data

PythiaGen

PhojetGen

Two charged particles correlation 
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Considerations on charged particles suppression at RHIC and LHC energies 
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Considerations on charged particles suppression at RHIC and LHC energies 

10 210 310
 (GeV)NNs

0
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6
1.8

20 π A
A

R  < 6 GeV/c
T

4 < p
 < 8 GeV/c

T
5 < p

10 210 310
 (GeV)NNs

0
0.02
0.04
0.06
0.08

0.1
0.12
0.14
0.16
0.18)2
  )

 (f
m

)/(
<d

N
/d

y>
/S

0 π A
A

(1
-R 2

4
6
8
10
12
14
16
18
20

0-
10

%
  )

(<
dN

/d
y>

/S

10 210 310
 (GeV)NNs

0.2−

0.15−

0.1−

0.05−

0

0.05

0.1

)2
  )

 (f
m

]/(
<d

N
/d

y>
/S

0 π )
N A

A
[1

-(R 0
2
4
6
8
10
12
14
16
18
20

0-
10

%
  )

(<
dN

/d
y>

/S

 < 6 GeV/c
T

4 < p
 < 8 GeV/c

T
5 < p

a)

b)



18

Core-Corona 
Glauber-MC - wounded nucleon vs. wounded parton approach 

GLISSANDO 3 
P.Bozek, W.Broniowski, M.Rybczynski, G.Stefanek, Comp.Phys.Comm. 245(2019)106850
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Core-Corona 
Glauber-MC - wounded nucleon vs. wounded parton approach 
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Hybrid simulations of relativistic heavy ion collisions
Au-Au 200 GeV 

- Curraun - a Python based code for computing Glasma field
- coupled to MUSIC - C++

B.Abelev et al., Phys.Rev. C77(2008)054901
A.Adare et al., Phys.Rev.Lett. 107(2011)252301
J.Adams et al., Phys.Rev. C72(2005)014904

S.Adler et al., Phys.Rev. C69(2004)034909



What’s really new at LHC energies ?

Mihai Petrovici, Spectra PAG, January 27, 2020

C. Andrei, D. Avramescu, I. Berceanu, A. Bercuci, A. Herghelegiu, 
A. Lindner, A. Pop, C. Schiaua, M. Tarzila

https://twiki.cern.ch/twiki/pub/ALICE/PWGLFPAGSPECTRA/InternalNote_pp_14TeV_220819.pdf

21

Continuation of the presentation made in Spectra PAG , September 16, 2019
(attached as backup slides)

https://mmm.cern.ch/owa/14.3.468.0/scripts/premium/redir.aspx?C=cPH28042Lehgh0IZnFoeFVu4cixBEBL0KCLt1sKFFqcHDEa05jnXCA..&URL=https%3a%2f%2ftwiki.cern.ch%2ftwiki%2fpub%2fALICE%2fPWGLFPAGSPECTRA%2fInternalNote_pp_14TeV_220819.pdf


NIHAM Data Centre
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Done jobs - NIHAM:

- 6.7 · 106

- 4.7 % of total Tier2 ALICE contribution

CPU:

- 6.6 Mhours 12.46 Mhours
- 4.2 % of total Tier2 ALICE contribution

Contribution to ALICE GRID

New UPS stations - in progress



Remarks on additional activities
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Assembling and tests of 2x2 new RPC prototypes 
In mCBM

FAIR Phase0 @ SIS18 
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TRD - tracking performance 
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Readout chain, Hardware status

FASP:
- ~40 already bonded, need individual testing.
- 190 dies available, need bonding
- bonding board and testing boards are designed and tested

FASPRO:
- 9 boards available, need individual testing.
- components available for another ~20 boards.

GETS:
- 10 boards available, need individual testing.
- components available for another ~20 boards

Adapter boards (GETS→SATA,  SATA→ CROB): 
passive boards,  available for connecting 30 GETS.



Training & teaching 

Last Party before Covid

Outreach 

26

https://niham.nipne.ro/HPD_Courier.html

Organized by: Hadron Physics Department 
Horia Hulubei National Institute of Physics and Nuclear Engineering 
Duration: July 15 - September 15 / Deadline for application: March 31, 2020 
Contact: 0040-21-4046135, mpetro@niham.nipne.ro 
For further information visit the Training /Summer Student Program at 
http://niham.nipne.ro 

High Energy Physics 
Nuclear Astrophysics 

Particle Detection Systems 
Front-End Electronics & IT 

CANCELLED

Master Thesis 
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Meetings and visits in these special pandemic circumstances  

March-April 2020  
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“The only way to make progress 
is to defy one of those prohibitions that are 
uncritically accepted without good reasons”

(M. Gell-Mann)



Thank you !
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https://niham.nipne.ro
https://www.youtube.com/watch?v=OJd4fA0xUh0
https://www.facebook.com/Hadron-Physics-Department-211078852968333/

https://www.youtube.com/watch?v=OJd4fA0xUh0
https://www.youtube.com/watch?v=OJd4fA0xUh0
https://www.facebook.com/Hadron-Physics-Department-211078852968333/

