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Mikhail Igorevuch Pollkarpov
(29.12.1952 - 18.07.2013)
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Misha was born on Dec. 28, 1951. Everybody who knew him could freely come to
visit him on his birthday. In early years of his childhood Misha spent few years in
France together with his parents. Back in Moscow he attended special school with
extensive study of French.

He went to study at MIPT in 1969, Department of General and Applied Physics,
group number 27 - elementary particle physics. The competition was unthinkable -
more than 100 applicants per one place in the group. His university mates called him
Michelle because of his excellent French. Already at the second year students attended
lectures at ITEP. Prof. Yurii Siminiv became Misha’s supervisor for both diploma
thesis and PhD thesis.

“From the very beginning Misha was looking for new, original ways to solve the
problems which | suggested him. One example was use of Green function Monte
Carlo method. He moved to lattice gauge theory studies soon after getting PhD, that
was again his own choice. | believe he made a good service for the Russian science,
without him the development of the important field of lattice gauge theory would be

delayed in Russia by many years.”
Yu. Simonov



Misha was working at ITEP since 1975, almost 40 years. He
started research in the field of LGT in 1980 together with Yurii
Makeenko and late Sasha Veselov.

Lattice ITEP group was formally created in 2001 with name
Laboratory 191 on Lattice gauge theories.

The list of Misha’s collaborators is very impressive. | got from
HepNames more than 90 names. His most frequent collaborator —
Maxim Chernodub, now at CNRS, - 83 papers.

| believe that Misha had a talent to attract young talented students.
His mission was to teach them, to help them to become excellent
scientists.



For us, his students, PhD students and PostDocs, Misha Polikarpov
was like a scientific father. And much more than just that, his care
about us was very personal and very kind. He has deeply influenced
many of us. And it is very hard to believe that we will not see Misha
anymore ... at least in this world.

Maxim Chernodub
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Misha left two sons.

Sergey (20) is a 5™ year student at MIPT and a member of LHCb
collaboration

Andrey (18) is a 4t year student at the department of Computational
Mathematics and Cybernetics of Lomonosov Moscow State
University
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Professional activity of Mikhail Polikarpov is well known to the
participants of the Conference. What was, probably, clearer seen
from close distance is that this activity was based on his moral
principles which determined his role as a scientist, teacher, citizen,
believer.  This  explains, In particular, his devotion
to going to ever changing frontiers in science, taking care of
everyday-life problems of his group, staying in Russia through all
these years, and so on.

Valentin Zarharov



| knew Mikhail since many years. He always impressed me by his

optimism and engagement to pick up new interesting problems to be
solved with lattice methods: e.g. studying the Yang Mills vacuum
state with the overlap operator, discussing the entanglement entropy,
computing properties of gluon-quark matter in an external magnetic
field or in the last period investigating graphene with different lattice
geometries. But most important | consider his role to create and
maintain a Russian center of lattice field theory and his promotion of
many talented young people under the difficult Russian conditions.

Michael Mueller-Preussker



Misha was really a wonderful and attractive person with a gentle
mind. He was literally one of great leaders in the world lattice
community. His works on topological properties of non-perturbative
QCD are world famous and | am very much grateful to him for
having able to share a small part of them as an ITEP-Kanazawa
collaboration. 1 believe our long-term collaboration was very fruitful
and successful mainly due to Misha’s warm and active endeavor. |
and many young colleagues of mine are very much obliged to him. In
addition to his own scientific works, it Is really great that Misha
has developed a big nice active lattice group in Russia, raising many
brilliant young scientists who are now world-wildly working very
actively.

Suzuki Tsuneo



| knew Misha for more than 20 years. He was an amazing
person. He founded a highly respected lattice group in Russia,
all by himself, carrying the ITEP spirit. His students were world
class, some of them made it to the US and elsewhere. And last
not least, he converted a barn into a respectable office building
on the ITEP site, equipped with computers and printers.

Gerrit Schierholz



Some years ago people were hotly debating the nature of
confining configurations in QCD. Misha Polikarpov and | were
often on opposite sides of that discussion. You can learn a lot
from debating with a worthy and honorable opponent, and that’s
the kind of opponent that Misha was. He wasn’t interested in
scoring points in some scientific contest; his interest was in
getting to the bottom of things.

Later on Misha and | became collaborators on a number of
scientific projects, we also worked together to organize the
confinement sessions at the Confinement meetings, and | had a
chance to observe Misha’s role as a mentor to the younger
scientists at ITEP. It was a privilege to work with him.

Misha’s premature death came as shock to me, and to many of
us. He will be sorely missed in our community.

Jeff Greensite



Misha Polikarpov created and nurtured the Russian Lattice group.

He was always open-minded about new ideas, curious and ready to
Investigate. He kept us young, and we will miss him.

Philippe de Forcrand

Dear friends of the ITEP group, let me join you in remembering a
friend and an outstanding colleague. May be the best way to honour

him 1S to continue what he had started.

Adriano Di Gilacomo



| always admired Misha both as scientist and man, looked forward to

meeting and discussing with him. | will miss him a lot, and can
Imagine how much he will be missed by all his colleagues,
collaborators and students.

Stefan Olejnik

Needless to say that this is very sad news indeed. | still cannot
believe it. | have no idea how lab 191 will continue without such an
organizational talent.

Gunnar Bali



The news came like a great blow to me. Only a few weeks ago | was
dining and talking a lot with Misha in Benasque. | had the highest
consideration for him as a scientist and a human being. | feel that |
have lost a friend. My last preprint is dedicated to his memory.

Tony Gonzalez-Arroyo

This Is indeed very shocking and tragic news. The sudden death of
Mikhail marks not only the loss of a friend but also that of a great
scientist. Mikhail was truly instrumental in setting up the lattice
group at ITEP, which has produced many outstanding and talented
physicists. He will be sorely missed.

Hartmut Wittig



It is hard to express the astonishment and the sadness for such news.
This is a major loss for the ITEP group, but it is also a major loss for
the whole lattice community.

Massimo D'Elia

Misha was one of my longest time friends from Russia, and one of
my hosts when Alice and | first visited Moscow and ITEP. Misha |
know was a believer, even during the early times when it was
difficult. In Spanish they have an expression, when you go away on
a trip, "Vaya con dios" which simply means "Go with God". Perhaps
he will. | hope so.

Larry McLerran



The tragic news. A huge loss for the ITEP for science. A huge loss for

Russian participation in the FAIR project.
Boris Sharkov

Shocked by the sudden death of Mikhail 1. Polikarpov, outstanding
scientist and remarkable person.
Lev Okun

| heard his brilliant report a few days ago at a conference of the
Institute of Euler in St. Petersburg and | can not believe that | will not
meet Misha to discuss the current research issues. He will always be
remembered as an outstanding scientist and a wonderful person.

Lev Lipatov
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RESONANCES IN COUPLED CHANNELS IN NUCLEAR AND PARTICLE PHYSICS
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“Instantons” of higher order

D. E. Burlankov and V. N. Dutyshev

Gor’kii State University
(Submitted January 4, 1977)
Zh. Eksp. Teor. Fiz. 73, 377-381 (August 1977)

Solutions have been obtained for the Yang-Mills equations for the gauge group SU(2) in a Euclidean
space having a topological characteristic larger than one.
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Large-N phase transitions
Numerical evidence of the
importance of group center for the
confinement

Nuclear Physics B205 [FS5](1982) 386-400
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PHASE DIAGRAM OF MIXED LATTICE GAUGE THEORY FROM THE
VIEWPOINT OF LARGE N

YuM. MAKEENKO and M.I. POLIKARPOV

Institute for Theoretical and Experimental Physics, Moscow, USSR

Received 7 January 1982



4 S/s;

10+

20 %0 60 80 100 120 N

Fig. 3. The ratio §/5; as a function of the number of freezing sweeps.

* Instanton gas as a result of
cooling

* No string tension from
instantons

INSTANTONS AND CONFINEMENT IN THE SU(2) LATTICE
GAUGE THEORY

M.I1. POLIKARPOYV and A.I. VESELOV

Institute of Theoretical and Experimental Physics, B. Cheremushkinskya ul. 25,
117259 Moscow, USSR
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Extended abelian monopoles
and confinement in the SU(2) lattice gauge theory
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Quantum string
representation ¥

of Abelian Higgs model
(liquid He,
supercondu

PHYSICAL REVIEW D VOLUME 53, NUMBER 4 15 FEBRUARY 1996

Quantum theory of strings in an Abelian Higgs model

E. T. Akhmedov,»? M. N. Chernodub,*2 M. I. Polikarpov,! and M. A. Zubkov*
! Institute of Theoretical and Experimental Physics, B. Cheremushkinskaya 25, Moscow, 117259 Russia
®Moscow Institute of Physics and Technology, Dolgoprudny, Moscow region, Russia
(Received 11 July 1995)
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Physics Letters B 559 (2003) 214-222

Abelian dominance and gluon propagators in the maximally
Abeclian gauge of SU(2) lattice gauge theory

V.G. Bornyakov **¢, M.N. Chernodub *°, F.V. Gubarev?, S.M. Morozov ?,
M.I. Polikarpov ®

A Istitute of Theoretical and Experimental Physics, Moscow 17259, Russia
b stitute Jor Theoratical Physics, Kanazawa University, Kanazawa 920-1 192, Japan
€ Institute for High Energy Physics, Protvino 142284, Russia
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ABELIAN PROJECTIONS AND MONOPOLES

M.N. Chernodub and M.I. Polikarpov!

Institute of Theoretical and Frperimental Physics,
B. Cheremushkinskaya 25, Moscow, 117259, Russia

Systematic theory of Abelian
monopoles in QCD
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Figure 7: The abelian monopole currents for the confinement (a) (3 = 2.4, 10* lattice) and
the deconfinement (b) phases (3 = 2.8, 12 - 4 lattice).
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Fine tuned vortices 1n lattice SU(2) gluodynamics

F.V. Gubarev?, A.V. Kovalenko ?, M.I. Polikarpov?, S.N. Syritsyn?, V.I. Zakharov"®

& Istitute of Theoretical and Experimental Physics, B. Cheremushkinskaja 25, 117259 Moscow, Russia
b Max-Planck Mstitut flir Physik, Fdhringer Ring 6, 80805 Miinchen, Germany
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Once more on the interrelation between Abelian

monopoles and P-vortices in SU(2) LGT

P.Yu. Boyko?®, V.G. Bornyakov *?, E.-M. Ilgenfritz **, A.V. Kovalenko?,
B.V. Martemyanov *, M. Miiller-Preussker©, M.1. Polikarpov ®,
A.l Veselov®

& Institute of Theoretical and Experimental Physics, B. Cheremushkinskaya 235, Moscow 117259, Russia
b Institute for High Energy Physics, Protvino 142281, Russia
€ Institut fiir Physik, Humboldr-Universitét, Newtonstrasse 13, 12480 Berlin, Germany
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Localization of Low Lying Eigenmodes for Chirally
Symmetric Dirac Operator

M.I. Polikarpov’, F.V. Gubarev, S.M. Morozov and
ITEP. B. Cheremushkinskava 25, Moscow, 117259 Russia
E-mail: polykarp@itep.ru, gubarev@itep.ru, smoroz@itep.ru

V.I. Zakharov
MPI, Fohringer Ring 6, 80805, Miinchen, Germany
E-mail: xxz@mppmu .mpg.de
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S.Morozov, F.Gubarev, M.Polikarpov, V. Zakharov
Dirac eigenfunctions in uncooled vacuum




Dynamics of Monopoles and Flux Tubes in

Two-Flavor Dynamical QCD

V.G. Bornyakov "¢ H. Ichie?!, Y. Koma®?, Y. Mori?,
Y. Nakamura®, D. Pleiter ¢, M.I. Polikarpov ¢, G. Schierholz ®',
T. Streuer “2, H. Stiiben " 1. Suzuki®
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ferical evidence of chiral magnetic effect in lattice gauge theory
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Chiral Magnetic Effect on the lattice,
charge separation

Density of the electric charge vs. magnetic field
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Electric conductivity induced
by magnetic field

PRL 105, 132001 (2010) PHYSICAL REVIEW LETTERS

Magnetic-Field-Induced Insulator-Conductor Transition in SU(2)
Quenched Lattice Gauge Theory

P V. Buividovich,'? M. N. Chernodub,*** D.E. Kharzeev,”® T. Kalaydzhyan,”:!
E. V. Luschfsvskaya,1’2 and M. L. Poh’l«:a.rpovI
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First-principle result: suspended

graphene is conducting

Monte-Carlo study of the semimetal-insulator phase transition in monolayer graphene

with realistic inter-electron interaction potential

M.V. Ulybyshev,1:2:* P. V. Buividovich.? T M. I. Katsnelson.*:¥ and M. I. Polikarpov!:5: &
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FIG. 1: A comparison of the partially screened Coulomb po-
tential with the exact Coulomb potential and the potential
obtained from non-compact gauge field on the hexagonal lat-
tice [3].
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FIG. 2: The dependence of the chiral condensate (11) on e
and on m (in the inset) for the 18 x 18 lattice with N; = 20
and § = 0.1eV ™"
on the 24 x 24 lattice with N = 40, 6 = 0.05 eV L.

For € = 1.0 we show the results obtained
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Interaction of static charges in graphene within Monte-Carlo simulation
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Computer simulations help to unify physical systems

ELEMENTARY
PARTICLES

Force Carriers

Three Generations of Matter

QCD confinement problems
Quark-Gluon plasma in heavy ion collisions
Graphene
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* A NpPoOCTO NOTPACEH ....
byKBanbHO Nnapy AHeW Ha3an,
nepenucbiBanca c M.U.

M CTPOWA NNaHbI, Y HAC nX bblno
O4YeHb MHOTO. ITO Y*KaCHaA
noTepAa, MHe

TPYAHO NOBEPUTb.

* Makcmm YepHoayb




* [parmyeckasa HOBOCTb.

OrpomHaa notepa gna UTID, ona HayKu.

OrpomHas notepa AnAa POCCMMCKOro y4yacTtus B
npoekte AUP.

Mowu rnybokune coboneaHoBaHNA POAHbIM
Mwuxaunna.

bopwuc LWapkos.



* [MoTpsAACEH BHE3aNHOMU
cmepTbio Muxanna
Nropesunya [Nonmnkapnosa ---
BblAatoLWeroca y4eHoro v
3amMme4aTeNbHOro 4YeNoBeEKa.
MpunHowy rnybokue
cobonesHoBaHUA POAHbLIM,
6U3KNM, APY3bAM.

J1eB OKyYHb




¢ Bblpa)KaI'O rny60Koe cobone3HoBaHMe cembe U Konneram Muxaunna

Uropesunya
[MonukapnoBa. be3BpeMeHHbIN yXoa, N3 *KU3HU 3TOro BblAatoLLErOCA

YYEHOro --
HEBOCMONHMMAA NOTEPA ANA HALLEN HAYKM.

C.lepwTtenH



* Jloporue Konneru,
[MTpyMmUTE NOXKANYUCTA MOU
NCKpeHHUe cobone3HoBaHUA B
CBA3M C HEOXUAAHHOMN CMEPTbIO
Mwuwwu Nonnkapnosa. A cabiwan ero
bnecTawmMmM AOKAa4 HECKOIbKO AHEN
Ha3ad Ha KoHdepeHUunn UHCTUTYyTa
dnnepa B eTepbypre n 1 He mory
NMOBEPUTb, YTO YKe He yBUKY MuLy,
4TobObI 0OCYAUTDL C HUM TEKYLLME
Hay4Hble npobnembl. OH HaBceraa
OCTAHEeTCA B Hallen namaTn KakK
BblAaOLWMNCA YYEHDBIN U
3ameyaTe/ibHbIN YENOBEK. JleB
JlnnaTtos




* NOTPACEH M OneYyaneH
BHE3anHoOW cmepTbio Muwn
[lonnkapnosa.

* B llpnnoxeHuu -
cobo21e3HOBaHMA HalLUX

CI)M3MKM BbICOKMX IHEPTrUi
Cneéry. He coutute 3a TpyA,
pacneyaTtaTb Halle NMMCbMO U
Or1aCUTb HA NaHUXUIe.

Kpenutechb

* AnekcaHap AHOPWUAHOB



[loporne gpysbAa,

[MoTpsceH nssectmem o MuwwmnHou
cmepTn. TONIbKO YTO CUAENN C HUM,
obyxaanu ero

AOKNaAa Ha Hawen KoHbepeHumn,
CTPOUNUN KaKMe-TO NAaHbl Ha
byayuee... OH

06BbACHAN MHe, YTO TaKoe rpadeH...

Mwuwa 6bin 3ameyaTesibHbIN YYEHbDIW,
O4YeHb A06pbIN YenoBeK, 6onbLION
ONTUMMCT. A

O4YeHb MHOromy OT Hero Hay4unacsa. U
Tenepb ero byaet o4eHb He
XBaTaTb...

CBeTnaa emy namaTb...

Buta Netpos  Cl16



[loporon Butanmt n Bce COTPYaAHUKMU
nabopatopumn 191, mbl NOTpPACEHDI
3TOW NPUCKopOHOM BecTbto. MpumuTte
HaLWW

rnybokmne cobonesHoBaHUA No NoBoay
6e3BpemMeHHOMN KOHYMHbI Munxaunna
[MonnKapnosa.

A NTMYHO 3HaN ero o4eHb MHOTO NET U
6bIn

TOMY CYaCT/IUB.

Buepa yTpom A oTnpaBua eMmy KpaTkoe
onucaHne HOBOM COBMECTHOM paboTbl,
N1aH KOTOPOW Mbl 06CyKAanm no
Ckann aBa

AHA Has3aa,. MNpeasapuTenbHO Mbl 3TO
cor/lacoBann - 4YTo byaem genatb u
KaK. Mbl

0653aTeNbHO 3aKOHYUM 3Ty paborTy.

Bnagumunp Ckanosyb
lHenponeTpoBCK



 Tnyb6oko ckopbum o npexkaeBpemeHHON KOHYMHEe Muwn
NMonnkapnoBa,NpeKpacHoro yenoseka U pusuka.llepegaem cobonesHoBaHuA ero
cembe.
Jlapuca Jlanepawsunu
Bnaagumup BaitH36epr
Uropb JlebepeHko
Hatanba [leeBa

* [loTpAceHa sTUm Tparmueckmm mnssectmnem. Mou cobonesHosaHua 6an3KMm un
BCEM HaM = YXOAAT Aydline, HepaBHOAYLUHbIE.
J1.borpaHoBa



Dear Mrs Svetlana Polikarpova,

Misha was really a wonderful and attractive person
with a gentle mind. He was literally one of great
leaders in the world lattice community, known from
many influential papers and oral presentations.
Nevertheless he was so gentle and mild-mannered
contrary to other leaders most of who are asserting
themselves so much at any time. ...

In addition to his own scientific works, it is really
great that Misha has developed a big nice active
lattice group in Russia, raising many brilliant young
scientists who are now world-wildly working very
actively...Misha is gone to heaven. | miss him so
much and he will live in my heart forever. My
thoughts and prayers are with you and your family
at this difficult time. If there is anything | can do for
you, please let me know.

With best regards,
Tsuneo Suzuki.



Dear Vitaly,

the news, which | got first from Maxim
Chernodub, came like a great blow to me.
Only a

few weeks ago | was dining and talking a lot
with Misha in Benasque. | had the highest
consideration for him as a scientist and a
human being. | feel that | have lost a friend.
My last preprint, with Masanori Okawa and
Margarita Garcia Perez, is dedicated to his
memory.

Please transmit my condolences to all his
friends and colleagues at ITEP.

Tony Gonzalez-Arroyo
Madrid




Dear Vitaly,

Thank you very much for letting me know about
this very sad news. | have

not had contact with Misha lately, but | very
vividly remember a visit

in Moscow at the end of the eighties, were Misha
took exceptionally good

care of Gerrit and myself. In return Misha visited
me in Juelich in 1990, were we had a very fruitful
collaboration. It is a great loss for the lattice
community and for ITEP. | met Misha's wife only
once. If you

get a chance, please, tell her how much | enjoyed
being with Misha at

that time. She has all my sympathy. Thanks also
for your description of Misha's work, much of
which | was not aware of.

With my best regards

Uwe-Jens Wiese
Bern



* Dear Vitaly,

this came as a completely unexpected
to us. Did he have a heart attack ? (He
always looked completely healthy to m
Everybody here who knew him shares
sadness over his death.

Best regards

Andreas Schaefer
 Regensburg



Dear Vitaly,

| already heard the bad news from Andrei Kataev.
Thank you

for compiling this email and for thinking of me.
Needless

to say that this is very sad news indeed. | still cannot
believe it. Unfortunately, when Misha was in
Regensburg a

few months ago.. | returned from some workshop on
the day

he left. So we only met near the toilet door for a little
chat, before he had to rush to the airport. This was the
last time | saw him.

| have no idea how lab 191 will continue without such
an
organizational talent.

All the best,

Gunnar Bali
Regensburg




Dear Vitaly, dear colleagues and friends in the
ITEP lattice group,

Thjs is really a very sad news, a hard-to-
believe one. | always admired Misha both as
scientist and man, looked forward to meeting
and discussing with him. | will miss him a lot,
and can imagine how much he will be missed
by all his colleagues, collaborators and
students.

| would like to express my deepest sympathy
to you all. Please, pass my condolences also

to Misha's family.

Yours sincerely,
Stefan Olejnik.

Bratislava




Larry MclLerran wrote:

Dear Vitya and Misha,

Dima Kharzeev just told me the sad news that Misha
Polikarpov died. Very very sad. He was young and
seemed

to be in good health. He was one of my longest time
friends from Russia, and one of my hosts when Alice
and | first visited

Moscow and ITEP. He gave us one of the finest quotes
we ever had: While touring the Tretyakov Gallery,
towards the end we came to the rooms of Socialist
Realist paintings. They were really awful. Alice skipped
ahead with Misha, and went outside. Alice commented
negatively on the paintngs and Misha simply said,
"Alice, you are in Wonderland."

Misha | know was a believer, even during the early
times | visited when it was difficult. In Spanish they have
an expression, when you go away

on a trip, "Vaya con dios" which simply means "Go with
God". Perhaps he will. | hope so.

ciao,

Larry
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Fig. 1. Dependence of the volume of deconfinement domains on their surface area.

Fractal objects in QCD

FRACTAL PROPERTIES OF THE DECONFINEMENT DOMAINS
IN THE SU(2) LATTICE GAUGE THEORY

M.I1. POLIKARPOV
Institute of Theoretical and Experimental Physics (ITEP), SU-117 259 Moscow, USSR

Keceived 4 November 1989

It is shown that the domains of deconfinement phase in the SU(2) lattice gauge theory have noninteger dimension. Near the
deconfinement phase transition the logarithm of the domain’s volume is proportional to the 1.12th power of the surface area of

the domain.



