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How to access front end research
in a visible and competitive way ?
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&  CBM

Mihai Petrovici, NuPECC Meeting - Bucharest, October 12, 2018

IFIN-HH/HPD within ALICE 



Don’t start 

vast projects 

with 

half vast ideas !
&       

half experience !



“The philosophies and religions of the planet Earth
will come and go, but the ultimate questions will be 
always alive and relevant”
James Leonard Park 



Statistical model:
- for µB << mN the thermal degrees 

of  freedom dominated by mesons
- for higher  µB more baryons are 

excited

µH =350 -400 MeV, 
TH = 150-160 MeV

Chiral transition:
µB >  µE - first order  
µB <  µE - crossover
realistic u,d,s masses 

Quark-Hadron continuity:

Liquid-gas phase transition:
µNM  @ 924 MeV
n0  = 0.17 fm-3

Their meeting point
Triple point

H – remnant for finite NcT

Large Nc  limit of QCD
- quarks loops are suppressed by 1/Nc

relative to gluon contribution
Þ cold dense matter in the Nc=¥ world for

µB >> mN – quarkyonic matter

- large Nc QCD phase diagram:         
- three regions, i.e.:

- confined
- deconfined
- quarkionic phase

- separated by  
1st  order phase transition

Superconducting
quark matter

Superfluid 
nuclear matter Þ

Physics motivation

K. Fukushima and T. Hatsuda, Rept.Prog.Phys.74(2011)014001 5



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

Physics motivation

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

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

Following A.H. Mueller 
approximations  NP A715(2003)20
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Nuclear Interactions and Hadronic Matter

• Introduction

• Past & present 

activities & achievements

• Long term perspectives

• Conclusion

Mihai Petrovici on behalf of NIHAM, Bucharest, October 26, 2007



“What in 2002 was a wonderful dream, 
today is a wonderful reality”

Harvey Newman 
12.10.2006 

Based on long term strategy and and financial
support on normal research projects from
different national programs, in less than 4 years 
we succeeded to organize:
- a detector laboratory
- a small seminar room
- 11 offices
- a Data Center
- a modest workshop  



HPD contribution to the ALICE Experiment
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Connected to the RoW 24 hours/day, 7 days/week
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NIHAM 
Tier2 component of ALICE GRID 

NIHAM

GSI - Green Cube

GSI - Green Cube

NIHAM

5.4% to ALICE GRID



“With no doubt this department has to be ranked excellent as it has an outstanding impact and visibility in both science and technology 
within the various international collaborations where it is involved” - 2012 International Evaluation Committee

!

Hadron Physics Department
Data Centre

Detector tests Lab Detector tests Lab
Detector Lab 
assembling clean rooms Technological transfer 

Lab

Bonding Lab
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pp - Pb+Pb similarities @ LHC

within HIJING/BB  v2.0 model 

V.Topor Pop and M.Petrovici, arXiv:[hep-ph]1806.00359

HPD – Physics – within ALICE or related to ALICE
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HPD contribution to the ALICE Experiment
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HPD contribution to the ALICE Experiment



ALICE-TPC - Upgrade - HPD activities
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https://youtu.be/ZHBgGKamUc8

https://youtu.be/ZHBgGKamUc8


Highly compact summary of our contribution 
in developing a new generation of:

- High counting rate RPCs
- High counting rate TRD
- TRD - FEE  



!

In-beam tests @ SPS, Nov.-Dec. 2015

δt ~ 50-60 psec
Cluster size ~ 1.8-2 strips
ε ≥ 90%



Applied research Technological transferInput for

Application: high sensitivity whole–body PET imaging. 

εγ ~ 2-3%

εMIP > 95%

MC simulations based on the measured performance
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Some of the publications from inventing MGMSRPC architecture 
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Some of the publications from inventing HCR-TRD architecture 
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General view of the HPD - DetLab

CBM-RPC 
tests

Combined CBM 
RPC&TRD

Final tests - !CBM

CBM-TRD 
tests

Control room

General purpose 
assembling area

CBM-RPC 
assembling

Winding 
machine

Present & near future

Storage 
area

Office

Office Office

Meeting 
room

CBM-TRD assembling
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ALICE-related international events 
Organized by us in Romania



CBM-related international events 
Organized by us in Romania



Training & teaching 



They are the main actors !



“Leadership and management must go hand in hand. 
They are not the same thing. 
But they are necessarily linked, and complementary. 
Any effort to separate the two is likely to cause more problems 
than it solves.”

“The manager’s job is to plan, organize and coordinate. 
The leader’s job is to inspire and motivate.”

“The Wall Street Journal Guide to Management” by Alan Murray
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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=ZHBgGKamUc8&feature=youtu.be
https://niham.nipne.ro/Booklet_14.html
https://niham.nipne.ro/ALICE_c.html
https://niham.nipne.ro/CBM_c.html
https://niham.nipne.ro/DFH_c.html
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