
Welcome 
to 

Hadron Physics Department

Mihai Petrovici, Summer Student Program, Bucharest, July 5, 2019



“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 



Motivation



Detectors Electronics Data processing and acquisition

Calibration and Analysis    
(Software & Hardware)

Experimental devices

Physics
(Theory - Experiment)

Experimental facilities



DRACULA

CHIMERA

FOPI

ALICE

Past, Present & Future

CBM



“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



Nuclear Structure and Dynamics



FIGURE 4. Superallowed Fermi �-decay characteristics in the A=70 isovector triplet and the structure of significantly populated
0+ daughter states in 70Br and 70Se obtained in the frame of the complex Excited Vampir model.
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FIGURE 5. Spectroscopic quadrupole moments of the lowest 1+ Gamow-Teller states in 70Br obtained within the complex Excited
Vampir model.

Comprehensive understanding of exotic 
nuclear structure and dynamics

Coexistence phenomena within complex Excited VAMPIR 
beyond-mean-field  model relevant for rp process in x-ray bursts
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Shapes, isospin mixing, pairing correlations and simultaneous description
of  T=1 (J=0+) and T=0 (J=9+)  β decays of 70Br to 70Se  

Ø A.Petrovici , Phys. Rev. C 97,  024313 (2018)         
Ø A.Petrovici, O.Andrei, A. Chilug, Phys. Scr. 93, 114001 (2018)
Ø A. Petrovici, O. Andrei, A. Mare,  will appear in AIP Conf. 

Proc. 

Ø A.Petrovici, invited talk at:  CSSP-2018, Sinaia
SSNET-2018, Paris-Saclay
IMNA-2018, ECT-Trento
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Abundances of waiting point nuclei, H and He in postprocessing approach 

to rp process on accreting neutron stars
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In collaboration with: B.S. Meyer, Clemson Univ., South Carolina 
H. Schatz, MSU, East Lancing



Strongly Interacting Matter



Strongly interacting matter @ LHC energies with ALICE
HPD contribution from R&D to Physics

Detector assembling & tests
24% of ALICE-TRD 

chambers

FEE-PASA chip 

ALICE GRID 

NIHAM-Tier2 

TRD-tracking 

Physics 

- TRD-QA
- Service task
- Shifts for running the experiment 



HPD Physics within ALICE 
p+p 7 TeV

C.Andrei et al., ALICE Coll. Nucl.Phys. A931(2014)888
M.Petrovici, C.Andrei, I.Berceanu, A.Bercuci, A.Herghelegiu, A.Pop

AIP Conference Proceedings 1645(2015)52-60

Present status

pp
multiplicity

Pb-Pb
multiplicity
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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, accepted at Phys.Rev.C

HPD – Physics – within ALICE or related to ALICE
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In progres



ALICE TPC Upgrade



ALICE-upgrade 

MWPC GEM

A. TPC-upgrade - 50% OROCs will be assembled & tested by HPD

B. TRD-upgrade - on-line tracking



ALICE-TPC Upgrade OROC production flow

Heidelberg
add cooling pipe 

register in DB

Frankfurt 
glue strongback 

glue padplane HV cables
leak test 

mark serial no

Heidelberg

glue studs 

GSI and 
Bucharest 

test HV cables 
assemble stacks 
survey geometry 

commission & test 

CERN 
initial test 

store
test 

install 

Alubody within 
transport boxes, 
framed GEMs

assembling components
from:

Bonn, Frankfurt, 
Heidelberg or Munich
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HPD contribution to the ALICE-TPC Upgrade



ALICE-TPC - Upgrade - HPD activities1
8

https://youtu.be/ZHBgGKamUc8

https://youtu.be/ZHBgGKamUc8


HPD contribution to the ALICE Experiment1
9



ALICE-TPC - Upgrade

2

OROC IROC

OROC

OROC

OROC

OROC

OROC

O
RO

C

O
R

O
C O

RO
C

O
R

O
C

O
R

O
C

O
RO

C

OROCs assembled and tested in HPD & 15 transported @ CERN 
until October 26, 2018
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R&D Activities
&

Steps towards construction & tests
of 

CBM ToF & TRD subdetectors
for

CBM Experiment @ FAIR 



SIS18

Collector 
Ring (CR)

Super-FRS

SIS 100

p-Linac

p-bar target
HESR

HEBT

GSI/FAIR strategy: 
Staged realization along the beam towards MSV

CBM
FAIR day 1 
experiment

SIS-100 accelerator will deliver: 

- heavy ions (Au) up to 11A GeV 
√sNN = 4.7 GeV

- light ions (e.g. Ca) up to 14A GeV
√sNN= 5.3 GeV

- protons up to 29 GeV
√sNN= 7.5 GeV)
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Dipole
Magnet
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Projectile
Spectator
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Silicon
Tracking
System

Micro
Vertex

Detector

Ring
Imaging

Cherenkov

Transition
Radiation
Detector

Muon
Detector

Time of Flight

Phase Diagram of strongly interacting matter @ FAIR energies 
CBM Experiment



Experiments exploring dense QCD matter 
high

net-baryon 
densities



FAIR construction status

https://indico.gsi.de/event/7947/material/0/

https://indico.gsi.de/event/7947/material/0/


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%



CBM-TOF CBM-TRD

In progress



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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Inner zone CBM ToF



HCR-2D position sensitive TRD3
1



HCR-2D position sensitive TRD – FEE & DAQ
FASP_03

FASP board FASP adaptor

FASPRO - FASP Read Out GETS - General Event Time Serializer



FASP-FEE & free running mode DAQ 

FASP_01 FASP_02

CADENCE design

FASP_03



mCBM setup 



SIS100

CBM-TRD



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

3
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Applied Research
&

Technological Transfer



Applied research 
& 

Technological transfer 



Vacuum Thin Film Deposition System by magnetron 
sputtering for deposition of the metallic and nonmetallic 
thin films with lubricant, photo-catalytic, anticorrosion, wear-
resistant, etc. properties.

µ304 stainless steel = 0,9
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Variation of coefficient of 
friction with sliding 

distance – 600 m

Variation of coefficient of 
friction with sliding 

distance – 1 m

SEM images of aromatic 
microcapsules deposited 

on textile surfaces by electrostatic 
spraying 

Electrostatic spraying of                                    
nano/ micro - powder colloidal dispersions 



ALICE-related international events 
Organized by us in Romania



CBM-related international events 
Organized by us in Romania



Training & teaching 



Training & teaching 

Ursula Bassler, Deputy Director IN2P3
President of the CERN Council | CERN

Paolo Giubellino, 
Managing Scientific Director GSI/FAIR

Romanian Radio broadcast - Live

Outreach 

https://home.cern/about/updates/2018/09/ursula-bassler-elected-next-president-cern-council


Outreach

!

Booklet Magic cubes

Movie

ALICEHPDCBM

https://niham.nipne.ro/Booklet_14.html https://niham.nipne.ro/ALICE_c.html

https://niham.nipne.ro/Film_2014.html

Posters



They are the main actors !

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://www.facebook.com/Hadron-Physics-Department-211078852968333/
https://www.youtube.com/watch?v=ZHBgGKamUc8&feature=youtu.be

