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t = 15 billion years
T=3K (1meV)

Today

Solar system

Quasars.

Galaxy formation
Epoch of gravifonal collapse

Recombination
Relic radiation decouples (CBA)
Matter domination
Onsetof gravitational ins ability

Nucleosynthesis
Light elements created - D, He, Li

Quark-hadron

=106
transition t=10"sec

T=1 GeV

Electroweak phase transition
Eleckomagnetic & weak nuckear
forces become difieren fated:
SUESU(IUT) > SUGE)NU)

The Parlic Desert
Axons. supersymmelry?

Grand unification transition
G -> H > SUNSU(U(1)
Inflafon, baryogenesis,
monogoles, cosmic stings, elc.?

Statistical model:
- for ug << my the thermal degrees
of freedom dominated by mesons

- for higher ug more baryons are
excited

The Planck epoch

Chiral transition:

Expectations

Motivation

based on OQCD

OCD Critical Points

Hp=350-400 MeV,
Ty=150-160 MeV

relative oluon contribution
= cold dense matter in the N/ =© world for

Mg == my _quarkyonic matter

Mg = ugp - first order
Mg < ug - crossover
realistic u,d,s masses

Quark-Hadron continuity:

-
-
-
Liquid-gas phase transition: —
by =924 MeV Superfluid : Superconducting B
ny = 0.17 fmr nuclear matter ? quark matter
.
-
-
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Efficiency

Cluster size

System time resolution (ps)

R&D

Calibration & analysis of November-December 2015 in-beam tests @ SPS

. HCRMGMSRPC
0.95F ;
N o
0BG -
0752_‘ SRR Ty, Ly
(1 RN —C—
o'sé_ eovisinisaissivingyeeboiss Th=245 mV bosvon
0.55§_ & DSRP.C2015 PSRRI, TSRS
055 1.r|>o s
Annblied field (kV/iem)
3 : :

Y
o
T TITT'II'T'ITIII'TI"['IYI

1 . 5
0.5 Th=245 "’v
‘ DSRPC2015
N T P! RPN I
9 145 150 155 160 165
Applied field (kV/cm)
100¢ ; :
90
oo
70f-
6o
50~
a0
20E .. Th=245 mV. —
10E _.DSRPC2015. . . .. . .
P PTTTL PTTTL PEWT. PTTY
P60~ 145 150 155 160 165
Applied field (kV/icm)

Pb beam of 304 GeV on a Pb target
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RPCs
Bucharest

Time - velocity correlation

R&D

November-December 2016 in-beam tests @ SPS
Pb beam of 13/30/150 AGeV on a Pb target

-

5 RPCs - MBS DAQ

T

Bucharest

TRDs
Bucharest

S AR T [T

ATO04 [ns]

ﬂ

0

L)

hDTD4DTOADAbest_py_ 4
Entes 1773 5|
Mean -0.008627 it
RAMS 0.07263 "
£ It i g "
Constam 393522097 _L-_" i,
Mean -0.01293 + 0.00039 E 35
SmE 0.06223+ 0.00036 =

H

—_—

25 CIm—T—

0.01959

3 TRDs

2 e} FASP FEE & T
- MBS 6 7 8 LQMGILaﬂwF;r
o5 1 - 2 trigger less

Using free trigger less DAQ
GET4 TDCs

DAQs
2016, December 12, 10:00 a.m.




R&D

In-house tests
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R&D

Integration of Bucharest TRD in mCBM Expe

t @ SIS18
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R&D

Inner zone of the CBM-ToF




R&D

Inner zone of the CBM-ToF




R&D
Inner zone of the CBM-ToF
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R&D

Integration of Bucharest RPC in mCBM Experiment @ SIS18
FAIR Phase0
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Readout electrode: 9.02 mm pitch= 1.27 mm width + 7.75 mm gap
High Voltage electrode: 9.02 mm pitch= 7.37 mm width + 1.65mm gap

RPC2012 prototype

CAEN TDCs cannot process PADI
signals for both leading and trailing edges.

APLAC simulation
of transmission line impedance

PULSE=011n 10p 10p 1n 20n
Output1
(>

R=194

Output2
MLS

MultiLayerStruct

Output4

Input/Output signals are recorded for
different values of the readout strips width

2017-proj-1/2-DS-RPC TRAN Analysis
APLAC £.10 Student version FOR NON-COMMERCIAL USE ONLY
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If R = Z,=Z, =) the transmission line is matched;

APLAC predicted 194 Q for 1.27/7.4 mm readout/HV strip width

The two stacks in parallel will have an equivalent impedance of 97 Q

D. Bartos et al., arXiv:1708.02707v1

Signals delivered by NINO and PADI FEE
(March 2014)
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Assembling & Tests of important components of large scale experiments
Upgrading the DetLab ceiling




Assembling & Tests of important components of large scale experiments
ALICE-TPC Upgrade

Assembled OROC OROC Ti ransport to the test laboratory
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Assembling & Tests of important components of large scale experiments
ALICE-TPC Upgrade

Test energy resolution Resolution as a function of HV
90%Ar + 10% CO, Ne/CO2/N (90/10/5)
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Research Infrastructure
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HPD Physics within CBM
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SIS-100 accelerator will deliver:

- heavy ions (Au) up to 11A GeV
Vs = 4.7 GeV
- light ions (e.g. Ca) up to 14A GeV
S 5.3 GeV
- protons up to 29 GeV
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HPD Physics within CBM
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Would you like to contribute to understand
the secrefs of the Universe?

High Energy Physics
Nuclear Astrophysics
Particle Detection Systems
Front-End Electronii

ed by-HadronPhysics Department
Horia Hulubei National Institute of Physics and Nuclear Engineering

Contact: 0040-21-4046135, mpetro@niham.nipne.ro
For further information visit the Training /Summer Student Program
at http://niham.nipne.ro

Teaching & Summer Student Program




Teaching & Summer Student Program
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Outreach

- Interview on TVR International

- Numerous visits of Romanian and foreign delegations,
gymnasium pupils, students of the Romanian
Physics Faculties network

- Posters at Researchers Night, September 2017



Team:

- Prof. Dr. Mihai Petrovici (physicist) — team leader - Scientific Researcher I11
- Dr. Cristian Andrei (physicist) - Senior researcher I1I Daniel Bartos (physicist)
- Senior researcher Il Dr. Alexandru Bercuci (physicist)

- Senior researcher Il Gheorghe Caragheorgheopol (electronics engineer)
- Senior researcher II Dr. Vasile Catanescu (electronics engineer)

- Senior researcher Il Dr. Florin Constantin (physicist)

- Senior researcher II Viorel Duta (mechanical engineer)

- Scientific Researcher III Dr. Andrei Herghelegiu (physicist)

- Senior Engineer I Dr. Gheorghe Mateescu

- Senior researcher Il Dr. Mariana Petris (physicist)

- Prof. Dr. Alexandrina Petrovici (physicist)

- Senior researcher I Dr. Amalia Pop (physicist)

- Senior engineer II Dr. Laura Radulescu (mechanical engineer)

- Senior researcher Il Dr. Victor Simion (physicist)

- Computing coordinator Claudiu Schiaua (physicist)

- PhD student Madalina Tarzila (physicist)

- Technician Valerica Aprodu

- Technician Lucia Prodan

- Technician Andrei Radu

- Technician Constanta Dinca

- Turner Dima Gheorghe

- Financial coordinator Georgiana Toma (economist)



Highlioghts of accomplishments in the last vear

- Data analysis of CERN-SPS in-beam tests campaign.

- Laser monitoring system.

- Construction and tests of the CBM compliant DAQ of TRD.

- Construction and tests of a new motherboard for electronic tests of FASP-0.2 ASIC.

- In beam tests of MSMGRPC prototypes with the granularity required by the inner zone of the CBM-
TOF wall, using Pb beam of 304- GeV at SPS-CERN.

- 6 contributions to CBM Progress Report/GSI Scientific Report

- 5 presentations to CBM Collaboration Meetings

- 2 presentations to the CBM TRD TDR Review

- 2 paper drafts, one accepted for publication, one is still under internal reviewing

- A summer Student Program with 8 participants was successfully accomplished.



