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Motivation

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
transition

Expectations
OCD Critical Points

t=10"sec
T=1 GeV

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

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

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:

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

based on OQCD

Quark-Hadron continuity:

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



https://www.nature.com/nphys

In-house tests
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TRD Prototype Performance : Signal - Particle Rates

in-beam results measured E

@ CERN-SPS for Pb-Pb ~

150 AGeV 10°
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Bhnch

2 Rate estimation as inverse of
time between consecutive
hits/channel

¥Structures of SPS beam are
indicated on the figure

2 Theoretical limit of FASP
(>1.5 MH2) reached
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Feeding pulser signals to the DAQ through
- anode wires/FASP/ADC/GETS
- tested up to 1.3MHz/channel without data corruption
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Assembling and tests of 2 new RPC prototypes
In mCBM

FAIR Phase0 @ SIS18

In house tests

target chamber
incl. diamond TO

Walk correction rpc2 - Walk correction rpcl ‘ P
" &F g —————— = mSTS - /
‘g t Entries a0 ‘g Entries 30 y I
8 Mean -0.4954 8 sor- Mean -0.2786 :

sl I c AN '/iiﬁ,

Constant 556149 Constant 569151
40:‘ Mean 0.2497 £ 0.3366 Mean 0.5401 + 0.4748 i
Sgma 3712037 a0 Sgma  3598+0.499 mTOF
' mRICH
s o= 65|ps i; G =64+9ps mCBM setup 25x RPCs
March 2019
af o 100g
i 7 90E
10f- : 10+ Rl E
ol L ol o = T0E
-40 -20 0 20 40 60 -40 -20 0 20 40 60 2 E
time (channels) time (channels) 8 60 =
S 50E
o o F
£ 40t
E 30 ;
Q 20 = DUT 601 i i H
48 3 run 159- 173, Ana’TeslBeam
n 10E ; z : : :
= | | | | | | | | |

"”715 Yn16§n16$n16$n16¥n16¢n16§016§01 751 75



HCR-2D position sensitive TRD




Prototype Performance : Signal - Particle Rates

laboratory results measured for X-rays
irradiation of constant intensity @
variable distance

2 A 2 —r T T 1 11 T 17T L T 1 11 T 1 11 =
10”7 7 7 7 7 , 10 [To, =TSR
—=oe— TRD[U, = 1.95kV] X-ray[l, = 5pA]| x*/n 2.655/8 Crayll, = 5uA)
, /| —e— TRD[U, = 1.97kV] X-ray[[l =10nA] | 60 1y~ 10 fem]
10°7 —o— TRD[Ué: 1.98kV] X-ray[l, = 5uA] 77 / oft ~0.8921 + 0.0501 50 e 20em)
2 Merged cls. domination i
. g ' ? lo 4.861e+04 + 726 40 e s0(em]
gg Z o 172 0 % ' —— o~ 40(cm]
— 20 ——1,-50 [cm]
= X2/ ndf 2.017/8 S ; -
N o = To- 60 [cm]
£ 20 N
S Lot -1.491 £ 0.07298 T -70 fom)
= 3z
= I 8.762e+04 = 1004 5 -60fem]
o A +04 + ©
10 o
n:° - -90 [cm]
LY 172+ 0 o -100 [cm]
i x?/ ndf 2.554/8 : ~110 fem]
3 . , -120 [cm]
bt -0.9002 + 0.04813 ¢
2 . r,- 130 [cm]
2 ly 5.108e+04 +724.4 ; - 140 fom]
1 ? o 172+ 0 ; S| oorsokm
s T R A s S s A SR e S
X1070"""20 40 60 80 100 120 140 160 0o 5 200 250 30

o - X [cm] time [s]



JEVAAN
AANAAN

YR
AVANA

AL
VAN

e (L

i

000 E=ZNANd (i) b
000000000 e om.ﬁau.. A
)600000000 %G

DAQ

FASP 02

FASP-FEE & free running mode

CADENCE design

FASP 01

FASP 03




Free running mode DAQ
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Buch-TRD geometry and chamber + FEE signal characteristics

integration in CbmRoot
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FASP 03

FASPRO-DR

HCR-2D position sensitive TRD — FEE & DAQ

FASP board FASP adaptor

TOP-VIEW

ADAPTER; s 1/)/,/p
+ ni

READY for;;
bonding and
connecting

BOTTOM.NIEW

.

GETS - General Event Time Serializer
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Hdw chain (PCBs) to connect FASP FEE to the C-ROB3 and their realization status

IFIN=HH/DFH
GETS1 niham.nipne.ro ",H
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FASPRO

. FASP : Production ready for up to 80 pcs (45 % of 1 module)
ready o
Bonding in progress
. Iilelgels](s11]| FASPRO : tested, fixed, 9 pcs available.

. GETS : Design ready; components available (PolarFire)
. el Production ready (details solved)
GETS2SATA : Connector board

Convert 1/O to 4 SATA cables
Design not started (1 month)

C-ROB Adapter : Maps 5x4 SATA input cables to FMC connector on C-ROB
Design not started (1 month)

C-ROB3 : 1 pcs available in Bucharest
We might need another one .¢.
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HPD Physics within CBM

SIS-100 accelerator will deliver:
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Physics topics prepared for data analysis @ CBM

Au-Au
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- M.Bleicher et al., J.Phys. G25(199)1859

JAM
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Physics topics prepared for data analysis @ CBM
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Physics topics prepared for data analysis @ CBM
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Training & teaching

Would you like to contribute to understand
e secrels of the Universe?

i High Energy Physics

.« Nuclear: Astrgphysics

e Pamcle Detectlon Systams
3 Front End Electronlcs & IT

Organlzed by: Hadron Phy5|cs 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 Pm&m oo
- J Lab)

at http://niham.nipne.ro

Outreach

Paolo Giubellino,
Managing Scientific Director GSI/FAIR

Romanian Radio broadcast - Live


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

Would you like to contribute to understand
the secrets of the Universe? - =
High Energy Physics ; . / i Summer Student Program
Nuclear Astrophysics [/, : 7 2019

Particle Detection Systems
Front-End Electronics & IT

‘m\ (11 | . & FROM HIGH DENSITY BARYONIC MATTER
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Br Stllden" ‘!\Yw \3“ws"veaf of stud: GLUONIC SYSTEMS.
radua!e e aster studies)

. ad a“ ed undere!

Dedu-,ated\ ¢ of Bachelor Of

Organized by: Hadron Physics Department
Horia Hulubei National Institute of Physics and Nuclear Engineering

n: July 15 - September 15 / De:

HORIA HULUBEI NATIONAL INSTITUTE FOR
PHYSICS AND NUCLEAR ENGINEERING

HADRON PHYSICS DEPARTMENT

Outreach

International group of Post Docs
PhD and Master students
Winners of
International Competitions in Physics

CERN Courier January 24, 2019
ALICE revitalised

ASSEMBLED & TESTED DESIGNED

<



http://niham.nipne.ro/HPD-Courier_electronic-version.pdf

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



HPD Courier
https://niham.nipne.ro/HPD Courier.html
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Conferences
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