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Grants and Awards

« 2nd Prize, Competition “Best Scientific Works of PNPI 2019” 2019
“Photoproduction of light vector mesons ultraperipheral collisions of nuclei at the LHC”

« Joint RFBR (Russia) - DFG (Germany) grant “New constraints on nuclear parton ~ 2017-2019
distribution functions at small x from dijet production in yA collisions at the LHC”

« DAAD (German Academic Exchange Service) Scholarship for Research Stays for 2015
University Academics and Scientists

« 1st Prize, Competition “Best Scientific Works of PNPI 2015” 2015
“Studies of the gluon distribution in the nucleon and nuclei in
J/w photoproduction at the LHC ”

« Duncan Gate Fellowship, Penn State University 1998
« Braddock Graduate Fellowship, Penn State University 1996
Teaching

o Lectures “Hadron-nucleus interactions at very high energies: black disk limit” June 2017

and “Interaction of high-energy hadrons with nuclei and nuclear shadowing”,
2017 International Summer Workshop on Reaction Theory, June 12-22, 2017,
Bloomington, Indiana, USA

« Lectures “Nuclear effects in high energy lepton-nucleus scattering”, Summer 2011
HUGS 2011: 26t Annual Hampton University Graduate Studies Program,
Jefferson Lab, USA

« Manager/Coordinator, HUGS 2010: 25t Annual Hampton Summer 2010
University Graduate Studies Program, Jefferson Lab, USA

« Manager/Coordinator, lectures “Nuclear effects in high energy Summer 2009

lepton-nucleus scattering”, HUGS 2009: 24" Annual Hampton University
Graduate Studies Program, Jefferson Lab, USA

« Instructor for undergraduate recitations, Quantum Mechanics, 2003
Ruhr-Universitdt Bochum, Germany

« Instructor for undergraduate physics laboratories and recitations, 1994-1998
Penn State University, USA
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Supervision of Students

« M. Siddikov, DVCS on nucleons and nuclei, Ph.D. dissertation, 2008
Ruhr-Universitdt Bochum, Germany

« T. Teckentrup, A new parameterization of generalized parton distributions 2006
and description of DVCS data, Diploma (Undergraduate thesis),
Ruhr-Universitdt Bochum, Germany

« T. Nieberg, Unitarity limit in high energy scattering, 2003
Diploma (Undergraduate thesis), Ruhr-Universitdt Bochum, Germany

Research

Primary Research Interests

+ QCD theory and phenomenology of high-energy nuclear physics:
- coherent nuclear effects in hard lepton—nucleus, hadron—nucleus and photon—nucleus
scattering, quark and gluon distributions in nuclei at small x and nuclear shadowing

- exclusive photoproduction of light and heavy vector mesons including quarkonia in ultra-
peripheral collisions (UPCs) at the LHC and RHIC

- inclusive and diffractive photoproduction of jets in UPCs at the LHC and lepton-proton and
lepton nucleus scattering at the future EIC, LHeC, and FCC

- generalized parton distributions (GPDs) of nuclei and the nucleon: phenomenological
models, medium modifications, small-x coherent nuclear effects

- high-energy QCD: the dipole model, saturation.

+ Nuclear effects in soft hadron—nucleus scattering at high energies, applications to RHIC and
LHC physics.

« Theoretical support of physics programs of Jefferson Lab, RHIC, the LHC, and the future
Electron-Ion Collider (EIC) and LHeC (CERN) projects.

Collaborations and Projects

« PNPI Representative in EIC User Group since 2016

« Jeftferson Laboratory Directed Research & Development (LDRD) grant 2013-2015
“Physics potential of polarized light ions with EIC@JLab”

« Member of working group “Medium-energy EIC at Jefferson Lab” 2009-2012

« Member of the LHeC Study Group 2011-present
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« Scientific coordinator of topic “Imaging QCD Matter” of Sept.-Nov. 2010
INT Program “Gluons and quark sea at high energy: distributions,
polarization, tomography”, Institute for Nuclear Theory, Seattle

« Convener of eA Working Group of 2007-2012
the Electron-Ion Collider (EIC) Collaboration

Most Cited Papers (50+ citations, July 2020) # of citations

1. A. Abada et al., FCC-hh: The Hadron Collider : Future Circular Collider 162
Conceptual Design Report Volume 3, Eur. Phys. J. ST 228 (2019) 4, 755-1107

2. A. Abada et al., FCC-ee: The Lepton Collider : Future Circular Collider 171
Conceptual Design Report Volume 2, Eur. Phys. J. ST 228 (2019) 2, 261-623

3. A. Abada et al., HE-LHC: The High-Energy Large Hadron Collider: 82
Future Circular Collider Conceptual Design Report Volume 4,
Eur. Phys. J. ST 228 (2019) 5, 1109-1382

4. Z. Citron et al., Report from Working Group 5: Future physics opportunities for 102
high-density QCD at the LHC with heavy ion and proton beams, CERN Yellow Rep.
Monogr. 7 (2019) 1159-1410

5. A. Abada et al., FCC Opportunities: Future Circular Collider Conceptual 155
Design Report Volume 1, Eur. Phys. J. C 79 (2019) 6, 474

6. V. Guzey, M. Zhalov, Exclusive JAy production in ultraperipheral collisions 66

at the LHC: constrains on the gluon distributions in the proton and nuclei, JHEP 1310
(2013) 207

7. V. Guzey, E. Kryshen, M. Strikman, M. Zhalov, Evidence for nuclear gluon 70
shadowing from the ALICE measurement of PbPb ultraperipheral exclusive
JNy production, Phys. Lett. B726 (2013) 290

8. A. Accardi et al., Electron-Ion Collider: The next QCD frontier - 796
Understanding the gluon that binds us all, Eur. Phys. J A52 (2016) no.9, 268
arXiv:1212.1701 [nucl-ex] (2012), BNL-98815-2012-JA, JLAB-PHY-12-1652

9. S. Abeyratne et al., Science Requirements and Conceptual Design for a Polarized 85
Medium Energy Electron-Ion Collider at Jefferson Lab, arXiv:1209.0757, JLAB-
ACC-12-1619
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10. J.L. Abelleira Fernandez et al., [LHeC Study Group],
A Large Hadron Electron Collider at CERN: Report on the Physics and
Design Concepts for Machine and Detector, J. Phys. G39 (2012) 075001
11. D. Boer et al., Gluons and the quark sea at high energies: distributions,
polarization, tomography, arXiv:1108.1713 [nucl-th] (2011), SLAC-R-995,
INT-PUB-11-034, BNL-96164-2011, JLAB-THY-11-1373

12. L. Frankfurt, V. Guzey, M. Strikman, Leading twist nuclear shadowing phenomena
in hard processes with nuclei, Phys. Rept. 512 (2012) 255

13. C.A. Salgado et al., Proton-nucleus collisions at the LHC:
Scientific opportunities and requirements, J. Phys. G 39 (2012) 015010

14. AJ. Baltz et al., The Physics of Ultraperipheral Collisions at the LHC,
Phys. Rept. 458 (2008)

15. V. Guzey, T. Teckentrup, The dual parametrization of the proton generalized parton
distribution functions H and E and description of the DVCS cross sections and
asymmetries, Phys. Rev. D74 (2006) 054027

16. V. Guzey, M. Strikman, Proton-nucleus scattering and cross section fluctuations
at RHIC and LHC, Phys.Lett. B633 (2006) 245, Phys.Lett. B663 (2008) 456

17.V. Guzey, M. Strikman, W. Vogelsang,
Observations on dA scattering at forward rapidities, Phys. Lett. B603 (2004) 173

18. A. Accardi et al., Hard probes in heavy ion collisions at the LHC: pdfs, shadowing
and pA collisions, hep-ph/0308248, CERN-2004-009-A, HIP-2003-40-TH

19. L. Frankfurt, V, Guzey, M. Strikman,
Leading twist nuclear shadowing: uncertainties, comparison to experiments,
and higher twist effects, Phys. Rev. D71 (2005) 054001

20. V. Guzey, M. Strikman, DVCS on spinless nuclear targets in impulse approximation,
Phys. Rev. D71 (2005) 054001

21. L. Frankfurt, V. Guzey, M. McDermott, M. Strikman,
Nuclear shadowing in deep inelastic scattering on nuclei: leading twist versus
eikonal approaches, JHEP 0202 (2002) 027

22.F. Bissey, V. Guzey, M. Strikman, A.W. Thomas, Complete analysis of
spin structure gl of He-3, Phys. Rev. C65 (2002) 064317
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23. L. Frankfurt, V. Guzey, M. McDermott, M. Strikman, 66
Revealing the black body regime of small x DIS through final state signals,
Phys. Rev. Lett. 87 (2001) 192301

24. M. McDermott, L. Frankfurt, V. Guzey, M. Strikman, 99
Unitarity and the QCD improved dipole picture, Eur. Phys. J. C16 (2000) 641

25. L. Frankfurt, A. Freund, V. Guzey, M. Strikman, 113
Nondiagonal parton distributions in the leading logarithmic approximation,
Phys. Lett. B418 (1998) 345; Erratum-ibid. B429 (1998) 414

Main Scientific Results and Key Publications

* NLO pQCD predictions for cross sections of diffractive dijet photoproduction in ultra-
peripheral collisions (UPCs) at the LHC [1] and lepton-proton and lepton-nucleus collisions the
future Electron-lon Collider [2].

* Calculation of the cross section of inclusive dijet photoproduction in Pb-Pb UPCs at the LHC
using NLO pQCD, which provided a good description of various kinematic distributions
measured by the ATLAS Collaboration [3].

* Analysis of charmonium photoproduction in ultraperipheral collisions (UPCs) at the LHC in
the framework of the leading-order perturbative QCD and leading twist nuclear shadowing;:

- Extraction [4] of the nuclear suppression factor from the ALICE measurement of exclusive
J/w photoproduction in Pb-Pb UPCs at Vsxn=2.76 TeV, which provided the first direct

evidence for strong nuclear gluon shadowing in heavy nuclei at x = 0.001. The magnitude
of the suppression Rg(x=0.001)=0.6 agrees with our earlier predictions in the model of
leading twist nuclear shadowing [5].

- The CMS measurement of coherent J/y photoproduction accompanied by forward neutron
emission in Pb-Pb UPCs at Vsxn=2.76 TeV confirmed our predictions [2].

- Simultaneous QCD description of the LHCb and ALICE data on exclusive photoproduction
of J/y in pp and Pb-Pb UPCs enabling one to constrain the small-x behavior of the gluon

distributions in the nucleon and nuclei [6].

- Predictions for coherent and incoherent J/y photoproduction in Pb-Pb UPCs accompanied

by electromagnetic excitation of colliding nuclei with subsequent neutron emission giving a
new method to probe the nuclear gluon density down to x = 10-4 and below [7].

* Calculation of the cross sections of coherent and incoherent p photoproduction on nuclei in Pb-
Pb UPCs at the LHC using the Gribov-Glauber model for photon-nucleus scattering and a
generalization of the VMD model for the hadronic structure of the photon. Our approach
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successfully described the availabe RHIC and LHC data on this process and made predictions
for Run 2 at the LHC [8].

* Development of the leading twist nuclear shadowing model for nuclear parton distribution
functions (PDFs) at small x [2].

» Phenomenological applications of the leading twist nuclear shadowing model to small-x
physics programs of the Relativistic Heavy lon Collider (RHIC), the Large Hadron Collider
(LHC), future Electron-Ion Collider (EIC), and LHeC Large Hadron-Electron Collider (LHeC):

- Predictions for next-to-leading order (NLO) nuclear quark and gluon PDFs and structure
functions for a wide range of nuclei for 10° <x < 0.9 and 4 GeV? < Q* < 10,000 GeV~.

- The observation that at RHIC, the suppression of hadron production in forward deuteron-
nucleus scattering compared to the proton-proton scattering is stronger than usually
assumed and cannot be explained by the standard leading twist nuclear shadowing [9].

- Predictions for nuclear diffractive PDFs and structure functions (both coherent and
incoherent) for various nuclei for 10° <x <0.9 and 4 GeV?* < Q*< 10,000 GeV~[2,10].

- Predictions for the inclusive and tagged deuteron structure functions (polarized and
unpolarized) and an analysis of the role of nuclear shadowing and anti-shadowing in the
extraction of the neutron structure function [11,12].

- First theoretical analysis of the role of nuclear shadowing and antishadowing in deep
inelastic scattering on polarized nuclei: *He and *H, 'Li and "Be, and °LiD [13,14].

- Predictions for the spin-dependent structure function of *He including the effects of
nuclear shadowing and antishadowing, non-nucleonic (A resonance) degrees of freedom
and Fermi motion of nucleons [15]; extraction of the neutron spin structure function g;
using the Bjorken sum rule [16].

« Theoretical analysis of DVCS on nuclear targets, in particular, of the role of coherent (nucleus
is intact) and incoherent (nucleus breaks-up or becomes excited) contributions to nuclear
DVCS; analysis of non-nucleonic (mesonic) degrees of freedom in nuclear DVCS [17,18,19].

« Analysis of incoherent DVCS on “He in the “He(e,e'y p)X reaction, which probes possible
medium-modifications of the bound nucleon GPDs and the observation that nuclear medium
modifies the beam-spin DVCS asymmetry A; {; by as much as 6% [20]. Our predictions have

been used to stimulate the measurements of coherent and incoherent DVCS on “He at JLab.

* Analysis of the ultra high-energy regime of the strong interactions — the so-called black disk
limit (BDL) — and formulation of specific model-independent signals of its onset [21].

« Development of a new dipole model for lepton—nucleon and lepton—nucleus DIS and
quantitative studies of parton saturation (non-linear dynamics) [22].
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diffractive parton distributions and their uncertainties within the xFitter framework, Eur. Phys.
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generalized parton distributions of the proton and deeply virtual Compton scattering at high
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heavy nuclei using coherent vector meson photoproduction at high energies in ion
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HERA III Workshop, Miinchen, Germany, Dec. 18-20, 2002

76. Nuclear effects in spin structure function g, of He-3,
3rd Circum-Pan-Pacific Symposium on High-Energy Spin Physics,
Beijing, China, Oct. 8-13, 2001

77. Black body limit of DIS at small-x: diffractive final states,
DIS 2001 workshop, Bologna, Italy, April 27-May 1, 2001

78. Non-singlet structure function of 3He - 3H system and divergence of Gottfried sum rule,
Workshop on Lepton scattering, Hadrons and QCD, Adelaide, Australia, March 26-April 5, 2001

79. Role of A(1232) in DIS on polarized *He and the neutron spin structure function g,

14" National Congress of the Australian Institute of Physics (AIP2000), Adelaide, Australia,
Dec 10-15, 2000

80. Role of nuclear shadowing and antishadowing in DIS on polarized nuclear targets,
eRHIC BNL summer meeting, BNL USA, June 26-July 14, 2000

81. Nuclear shadowing in g, , at small-x deep inelastic scattering on ’Li and *He,
International Conference on Quark Nuclear Physics, Adelaide, Australia, Feb 21-25, 2000
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1. Diffractive dijet photoproduction at EIC, CFNS seminar, Stony Brook University, July 2, 2020
(remote talk)

2. New constraints on nuclear PDFs from photon-nucleus scattering at the LHC, 54th PNPI
Winter School, Roshino, Russia, March 14, 2020

3. The project of an Electron-Ion Collider in the USA, Seminar at High Energy Physics Division,
Petersburg Nuclear Physics Institute (PNPI), Gatchina, Russia, March 3, 2020

4. Constraining nuclear PDF’s using photon-nucleus scattering at the LHC, seminar, Institute of
Theoretical Physics, Miinster University, Germany, November 4, 2019

5. Exclusive photoproduction of J/y in perturbative QCD: progress report, University of
Jyviskyld, June 17, 2019

6. Inclusive dijet photoproduction in ultreperipheral heavy-ion collisions at the LHC in next-to-
leading order QCD, University of Jyviskyléd, Dec 13, 2018
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7. Dijet photoproduction in UPCs at the LHC in NLO pQCD and nuclear PDF’s at small x,
seminar, Institute of Theoretical Physics, Miinster University, Germany, November 19, 2018

8. Nuclear PDFs at small x and exclusive J/y photoproduction in UPCs at the LHC, XLIX
Arbeitstreffen Kernphysik 2018, Schleching, Germany, Feb 15-22, 2018

9. Nuclear shadowing of gluons with UPCs and EIC, informal meeting “Ultraperipheral
collisions at LHC/RHIC and the EIC”, Jefferson Lab, April 24, 2017 (remote presentation)

10. Electron-lon Collider, High Energy Physics Division, Petersburg Nuclear Physics Institute
(PNPI), Gatchina, Russia, April 4, 2017

11. Nuclear gluon distributions at small x from photoproduction of charmonia at the LHC, 51th
PNPI Winter School, Roshino, Russia, March 3, 2017

12. Theory overview of vector meson photoproduction on nuclei in UPCs at the LHC, seminar at
Department of Physics and Astronomy, University of Kansas, Lawrence KS, Feb 21, 2017

13. Diffractive dijet photoproduction in ultraperipheral collisions at the LHC, High Energy
Physics Division, Petersburg Nuclear Physics Institute (PNPI), Gatchina, Russia, May 10,
2016

14. Nuclear shadowing in photoproduction of light and heavy vector mesons in heavy ion
ultraperipheral collisions at the LHC, Institute for High Energy Physics (IHEP), Protvino,
Russia, March 31, 2016

15. Photoproduction of charmonia in ultraperipheral heavy ion collisions at the LHC, 50th PNPI
Winter School, Roshino, Russia, March 1, 2016

16. The gluon distributions in the proton and nuclei at small x from photoproduction of
charmonia in ultraperipheral collisions at the LHC, Institute for Nuclear Physics, Johannes
Gutenberg-Universitdt Mainz, Germany, December 7, 2015

17. The gluon distributions in the proton and nuclei at small x from photoproduction of
charmonia in ultraperipheral collisions at the LHC, Institute for Theoretical Physics,
University of Tiibingen, Germany, November 19, 2015

18. The gluon distributions in the proton and nuclei at small x from photoproduction of
charmonia in ultraperipheral collisions at the LHC, Department of Physics, University of
Miinster, Germany, October 26, 2015

19. Results and problems in studies of processes of photoproduction of charmonia in
ultraperipheral collisions at the LHC, High Energy Physics Division, Petersburg Nuclear
Physics Institute (PNPI), Gatchina, Russia, October 7, 2014

20. Nuclear gluon distribution at small x from photoproduction of J/y in ion ultraperipheral
collisions at the LHC, Department of Physics, University of Miinster, Germany,
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February 13, 2014

21. Nuclear shadowing in quark and gluon distributions in nuclei: theory and applications,
High Energy Physics Division, Petersburg Nuclear Physics Institute (PNPI), Gatchina, Russia,
September 24, 2013

22. Nuclear shadowing in quark and gluon distributions in nuclei: theory and applications,
Physics Department, St. Petersburg State University, Russia, February 26, 2013

23. Electron-Ion Collider: Exploring outstanding questions of nuclear physics and advancing
accelerator technology, Interview talk for Skolkovo Tech, MIT, Boston, July 20, 2012

24. Generalized parton distributions in nuclei,
George Washington University, Washington, D.C., January 26, 2010

25. Medium modifications of bound nucleon GPDs,
“The Jefferson Laboratory Upgrade to 12 GeV” INT program (INT-09-3),
INT, Seattle, WA, October 30, 2009

26. Physics of the future Electron-lon Collider,
HEP Division, PNPI, Gatchina, Russia, November 25, 2008

27. Generalized parton distributions of nucleons and nuclei,
Interview seminar at the University of Connecticut, Storrs, CT, USA, March 24, 2008

28. Dual parameterization of nucleon and nuclear GPDs,
CPhT, Ecole Polytechnique, Paris, France, February 21, 2008

29. Meson degrees of freedom in nuclear DVCS,
Interview seminar at the Theory Group, Thomas Jefferson National Accelerator Facility,
Newport News, VA, USA, April 18, 2007

30. DVCS on nuclei and hydrogen at HERMES,
HERMES, DESY, Hamburg, Germany, November 22, 2006

31. Dual parameterization of generalized parton distributions and description of DVCS data,
Theory Group, Thomas Jefferson National Accelerator Facility, Newport News, VA, USA,
October 19, 2006

32. SU(3) systematization of baryons and prediction of a new A baryon,
CPhT, Ecole Polytechnique, Paris, France, January 26, 2006

33. Leading twist model of nuclear shadowing,
The Pennsylvania State University, State College, PA, USA, March 19, 2004

34. Leading twist model of nuclear shadowing: inclusive and tagged structure functions,
Nuclear Theory Group, Brookhaven National Lab, USA, November 10, 2003
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35. The y+D — A+07 reaction,

Crystal Barrel & TAPS Collab. meeting, Bonn University, Germany, September 22, 2003

36. Nuclear DVCS, University of Regensburg, Germany, September 19, 2003

37. The EMC effect, Institute for Theoretical Physics II, Ruhr University, Bochum Germany,

Sept. 11, 2003

38. Deep inelastic scattering on polarized He-3,

Nuclear Theory Group, University of Washington, Seattle, WA, December 1998

Organization of Conferences and Workshops

1.

Convener of parallel session “Collective effects in nucleon and nuclei”, Electron-Ion Collider
User Group Meeting 2018, The Catholic University of America, Washington, D.C., USA,
July 30 - August 2, 2018

. Convener of parallel session “Future of DIS” of XIX International Workshop on Deep-

Inelastic Scattering and Related Subjects (DIS2011), Newport News, VA USA, Apr 10 — 15,
2011

. Scientific coordinator of topic “Imaging QCD Matter” of INT Program “Gluons and quark sea

at high energy: distributions, polarization, tomography”, INT, Seattle, Sep 13 — Nov 19, 2010

. Convener of eA working group of the Electron-lon Collider Collaboration, 2007-2012

. Convener of session “Exclusive Reactions”, Workshop on Nuclear QCD studies with a future

Electron-Ion Collider, Argonne National Laboratory, April 7 -9, 2010

. Convener of eA parallel session of the IV Electron-Ion Collider Workshop, Hampton

University, USA, May 19 — 23, 2008

. Organizer of workshop “Exotic Hadrons”, ECT*, Trento, Italy, February 21 — 25, 2005

. Organizer of workshop “Pentaquark states: structure and properties”, ECT*, Trento, Italy,

February 10 — 12, 2004

. Local organizer of workshop “Physics at the Japan Hadron Facility (JHF)”, Adelaide,

Australia, March 14 — 21, 2002
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