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 Crossing (phase) boundaries with Gennady Zinovjev

● some historical comments
● Gena the experimentalist
● the QCD phase boundary
● Gena the theorist
● synchrotron radiation of quarks
● off to new frontiers – real and virtual photons, ALICE 3
●  
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Gena the theorist, the early years 1968 – 2000
 3 selected papers 

1. Dispersion sum rules in quantum field theory
V.A. Miransky, G.M. Zinovjev
Lett. Nuovo Cim. 1S2 (1971) 612-616, Lett. Nuovo Cim. 1 (1971) 612-616

2. Dynamical averages in the dual-resonance model
Mark I. Gorenstein, V.A. Miransky, V.P. Shelest, B.V. Struminsky, G.M. Zinovjev
    Lett. Nuovo Cim. 6S2 (1973) 325-328, Lett. Nuovo Cim. 6 (1973) 325-328

3. Photoproduction constraints on J / psi nucleon interactions
 K. Redlich, H. Satz, G.M. Zinovjev
 Eur. Phys. J. C 17 (2000) 461-465
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Gena, the experimentalist, ALICE and Si detectors
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Of all potential jobs, Gena the experimentalist picked the construction and distribution of
cables for the ALICE Si-strip detector SSD
this led to an important contribution to ALICE from Ukraine

around that time, I first met Gena personally in the ALICE Collaboration Board... where he
made an imposing figure
when he got up to speak, people listened 

photo provided by Luciano Musa
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slide provided by Luciano Musa

in SSD production, Gena had to solve many crises
in the end all solved successfully
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Gena and the ALICE Collaboration Board

from 2011 to 2013 Gena was (together with John Harris) deputy chair of the
ALICE Collaboration Board

during this time he also served as member of the 
ALICE Management Board

focus on ALICE members from eastern countries

thank you, Gena, for 3 years of important service
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short interlude, jump to 2021

Gena continues close collaboration with ALICE and ITS, and Collaboration Board 
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ITS and TPC removed
installation of upgraded detectors
TPC and (new) ITS2
March 25, 2021
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ITS 2 stave
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Gena and part of the team 
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Gena the theorist and the QCD phase boundary – 2000 - now

    Eur.Phys.J.A 57 (2021) 2, 74

with the hyper-triton paper Gena and the Kiev crew put themself
(characteristically) into a hotly debated area of discussion of how light
nuclei, molecules (possibly  X(3872) and other loosely bound objects
are produced in the hot fireball of relativistic nuclear collisions 

…to explain what is behind this I have to digress a bit
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statistical hadronization of (u,d,s) hadrons
A. Andronic, P. Braun-Munzinger, K. Redlich, J. Stachel, Nature 561 (2018) 321

data: ALICE coll.,  
Nucl. Phys. A971 (2018) 1

similar results at lower energy,
each new energy yields a pair of
(T, μB) values

connection to QCD (QGP) phase

diagram?
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at LHC energy, production of (u,d,s) hadrons is governed 
by mass and quantum numbers only

quark content does not matter

at LHC energy, matter and anti-matter is produced with equal yields

universal hadronization

1 parameter (T)



The Hypertriton

mass =  2990 MeV, binding energy = 2.3 MeV

Lambda sep. energy = 0.13 MeV

molecular structure:    (p+n) + Lambda

2-body threshold:  (p+p+n) + pi- = 3He + pi-

rms radius = (4 B.E.  M
red

)-1/2 = 10.3 fm =

rms separation between d and Lambda

in that sense: hypertriton = (p n Lambda) = 
(d Lambda) is the ultimate halo state

yet production yield is fixed at 156 MeV temperature
 (about 1000 x  Lambda separation energy.)  
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wave function of the hyper-triton – schematic picture

pbm, Benjamin Doenigus
Nucl.Phys.A 987 (2019) 144-201

triton

hyper-triton

see also arXiv:1904.05818, where the
hypertriton is analyzed in pionless
effective field theory, with similar
results

hyper-triton size is much larger than
that of a Pb nucleus
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from Gena's paper:

my assessment: an important contribution. But not the
final solution. Hard core radii should not matter for very
dilute objects such as hyper-triton. But Gena's excellent
physics instincts have led him again to the forefront of
physics research.
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Gena the politician

signing the MoU for Associate Membership of Ukraine at CERN
Rolf-Dieter Heuer (CERN DG),  Ukrainian Minister for Science V.P Seminozhenko,
in the picture behind the Minister:  V. Borshov (ALICE-Kharkiv), G. Zinovjev, ALICE,  B.
Grinev (Deputy Minister), M. Maymeskul (ambassador for Ukraine in Switzerland).
Date: Oct. 2013
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Gena, the theorist and the future

    Eur. Phys. J. A 55 (2019) 8, 142

...picking up the subject of an earlier paper by Botz, Haberl and Nachtmann



04/29/21 pbm 19

    

Z.Phys.C 67 (1995) 143-158
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ALICE 3: a (nearly) massless detector for ALICE after LHC Run4 (2030+)

principle: surround the beam pipe by very thin (< 40 μm) Si pixel-chips bent
into cylindrical shape

1st application: the ITS3 detector with 3 cylindrical layers, to be inserted into
the current ALICE experiment after LHC Run3 (2026), see sketch below

baseline: monolithic active pixel (MAPS) sensors fabricated in the
commercially available CMOS process

sensor and detector development currently underway in the framework of ITS3
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● 3rd EMMI workshop on Exotica at the LHC, Wroclaw, Nov. 2019
pbm

1910.11775 [hep-ex]

https://arxiv.org/abs/1910.11775
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experimental coverage:   -4 < y < 4     0 < pt < 30 GeV
particle ID via time-of-flight in the low pt region < 4 GeV

synchrotron radiation from quarks
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Happy Birthday, Gena, and many more years of success stories

Gennady Zinovjev, a man of many talents
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