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EDUCATION R | R
__Umvermdad Autonoma de Madrld S o Octobe1 2007’ November 2011 '

- " Ph, D, Degree (Doctor en Fisica, mencidn cum laude) Thesis: Ea:actly solmble models - SN '
"zn low—dzmenswnai mcmy body physzcs superwsed by Prof. G Slelra 1 .' - e

K CECAM / Ecole Normale Superleure de Lyon September 2004-Septembe1 2005 I
e _Masteis degIee in Condensed Matter Physms (Modellmg Atoms and Molecules R R SR
-_ .-Condensed Matter Physrcs} Thesrs performed af the Physms Depaltment of “La TR
l 5.35913”23’”2-5' L R e BT R :
" '3_"Un1versxdad de Granada D September 1998 September 2[}04 DR
E "_-Gla.duatron deglee in Physms (chencmtum en Fzszea) S R

| SCIENTIFIC WORK EXPERIENCE ~

Physrcs Department Umver51ta di B,oma, “La Saplenza” o October 2016 m:'_'::_' : o
Post—doctoml reseercher (Physzcs Department conimct} I oy Roma B

L Machme leormng, quantttatwe analyses of aesthetic perceptzon as.a cogmtwe process DR
s (1) T have. devised and carried on the QUESTHETICS prOJect an expellmental quan—' w0 P
. titative characterization of facial attractiveness under a complex—system pelspectwe RRARTEE TR
_ _ analyzed thlought mformat10n~the01et1cal and machrne~1ee.1nmg tools. . R TR
- -7(2) Thave taught a 28-hour- 1egu1a1 course in the Masters degree of Methemetlcs (laurea
R j'magtstmle) of the Mathematlcs Department UanGlSita “La Seprenza Taman official '
- 'support teacher for & course in the Physics Depaltment ‘1 am supervising. thlee thesis o :
“(tesina) for. 2 comse in the laurea magzstmle, that 1 have contribited to teech I am BaEA
-the ofﬁcral co»supewrscu of a Laurea the515 in the Physu:s Department ' : '

L INFN (Itahan Inst1tute for Nuclear Physms) November 2014 September 2016 RS ERR R
e Post doctoral resea,rcher (INFN studentshtp} T - Parma B IR
_ . :Synchromzatton m neuml netwoﬂks, stattettcal physzes Gf complem gmphs _ SR . o
' (1) I have contrlbuted to the themetlcal chara.cter;zatlon of the emergence of a novel'- '
L dyna,m.lcal phase in event;—drwen models fm neural: dynermes with synaptlc plestimty SRR
: .'I have officially co- supe1v1sed a Ph D student (F Plttormo Umversrty of Pa,1ma'_1 R
- (UPx)} on this toplc L o : R S

o [DOCIOT en Progmma, Oﬁcml de Postgmdo de Fzstca de la Metema, Condeﬂsada. ¥ Nenotecnologm A

. provxsronai title has been released the 14*" April 2016, by the. “Administrador Gerente de lﬂ Faeulte.d de e
SRR C:enmas, ‘Universidad Auténoma de Madrid”. Miguel Angel Martinez Navarro,] = - Lo
SRS A 2[szlr;lme de, Master, Sctences, Technologtes, Santé, Mention Sciences de la Matter‘e, ENSL 5894058] Sl
L 3[chencmdo en cha, Grenada 16 cle septiembre de 2004, reglst:o namone] de tltulos 2005/043875]

4l%[w>r

Wﬁ%




cenL

e (2) I have been mvestlgatmg the exotic magnetic fs1an51t1ons of the X Y model in complex L
topologles T have ofﬁcw,lly €O~ supel\nsed the Gladuatlon (La,urea) thes:s of F. Cescattl R

UPr on this topic (Malch 2017).
(3) I have ta.ught an oﬂ‘ima.l 1nter—faculty Ph D. coun se (see pr, mfn it / home / mlguel be1 ganzd)

IPCF—CNR (Itahan Reseaz ch Councﬁ) . “November 2011 - Novembe1 2014 ‘
" Post- doctoml researcher (CNR post—doctoml research fellowsth) PR _Romq .

Smttstzcal mechanical theory of non- linear electromagentzc waves, _
(1) I have mainly contributed to the statistical-mechanical description of nonlmear electro- '

* ‘magnetic wave interaction in lasels and rendom lasers ([4], [7], [5], {6]), and undertaken RO

- an analysis of the nature of the phase tranmtxons in XY felromagnets [11] and spm_
glasses in complex topologies. . . :

(2) T have co-administrated the GPU clustei computmg resource,

T (3) 1 have undertaken a fundamental research on the properties of the metaste.ble phases of S

- sevelal models plesentmg a first-order transition ({10}, [9]), and ofﬁc1ally co supe1 v1sed S
" aPh D. The51s on thlS topic (P Colettl Un1ve151te “Roma Tle”) E

| :.:'_IFT UAM/ CSIC (Spanlsh Research Councﬂ) September 2009 November 2(}11 o

Ph. D. Tesearcher (S‘pamsh “Ministerio de Educacidn y, Czencm” fellowsth} Madmd SR

o Theory of quantum mformatzon m eetended low~dtmenszonal quantum systems
"Duung my Ph. D. internship, I have mamiy contnbuted to

(1) the chalacteuzatlon of low-dzmenswnal quantum systems by means of quantum 1nfor- S

. mation ([2], [14], [13], [8]) - _ -
(2) the study of electlon pamng models w1th exact solutlons ([1()} [15})

: Physms Department Unlvermta. “La Sap1enza” Februely 2005 December 2006

.. Pre-doctoral researcher (Ph,yszcs Department contmct) S Roma SO

. Stetl,stlcal physms of first: order phase transitions. (m the f1amework of my Mastels o

deglee t11e51s at CECAM/ENSL) Ou1 1eseaxch led to the pubhcatlons [18 19 17 9] . S

o PARTICIPATION N RESEARCH PROJECTS

L § “Blologlcal apphcatlons of the01et1cal physxcs methods” (TOIS INFN 1esearch prOJect) - S

Local Meln 1eseazcher R. Bunom Smce 2014

§ “Stemstlcal mechamcs of d1so;dered grenulal lasel systems theory and expeuments’_’ S
(FIRB RBFR08M3P4 001 SMDGL) Mam resealche1 L Leuzzr. Smce 2011. -

. § “Theo1et1ca1 condensed matter and quantum mformatmn (FISZOOQ-11654 Spemsh g : s e

Mlmstly f01 Science) Meln 1eseerche1 G S1erra Smce 2009

- ;§ “Analymcal and exact numenca,l methods in condensed mattez (FIS2006 04885 Span» p R o

1sh Munstx y f01 Sc1ence) Mam 1esea1che1 G, Slena onm 2006 to. 2009




RESEARCH EXPERTISE

' '§ Theory of ﬁrst—order tranmtlons Metastablhty, nucieatmn and choplet (Fasher) S
- theories [10, 3].'§ Critical phenomena Finite size scaling, computation of critical -
e exponents {11] Systems with long-range 1nte1act10n [13). -§ Graph theory - and_-

-processes .in complex networks, . Gzaph genel ation and analysm Algonthms for oo : N .

& . cycle detection, graph coloring and searching. Computatlon of speotral properties and_ o

) “spectral d1men51on of graphs. Random walks in graphs,’ [11] § Information theory TN

-::."and mference Maximum entropy mode}s [o] '§ Statistical theory: of optical o '
. processes [7 64] _Spm_ _syst_em_s_mt_h foutbody lg_ltezac_tl_on_s [(’ i]. __ §_ Spm_ gl_ass. N
"theory ' T R R
T8 Exact Solutlons in the quantum many-—body problem ’I‘he Bethe Ansatz

: {16]. Exactly solvable quantum spin chains: Bogohubov transformations, conelatlons_ _
~in ‘quantum -spin models [2, 18] § . Quantum mformatlon Umversahty of en-

" tanglement entropies in 1+1 dimensions [14, 13). . Entanglement among HOH’SPB‘B&E- SR L
. partitions [2 8].'§ Models for pairing eleCtPODS and SUPerCOHdUCtWIty BCS Sk R

RERs them_y, canomcal—ensemble BCS and Pro_]ected BCS [16]

§ Machme learmng aigorlthms and data analysls Clustenng, prmmpal com~
P f ponent anaiyms, Restrlcted Boltzmann Machmes genetic algonthms statlstmal tests R

g COMPUTATIONAL AND ANALYTICAL S,KILLS

‘. § Advanced Monte-Carlo methods in computatlonal physxcs Cluetel

L -algorlthms (the Fourtum—Kasteleym—Wolff 1epresentat1on) {3]. Numerical Simula- :::_ e
- tion of spin: giasses Parallel Tempeung and Overlelexatlon algouthms Finite- L
S size analyms [11].. E1101 estlma,tion (Jack—kmfe, boostmp methodb) Dynamlcal' SRR T

. " Monte Carlo. methods Tethered Monte-Carlo and microcanonical simulations {3]. - = .
.. § Parallel computing in Graphxcs Processmg Umts Parallel Monte Carlo "

. ‘integration of spin. and ‘spin glass models in graphs [11 10, ). The SyﬂChlonOuS_ L

" Parallel a}gonthm for dense spins systems [7].§ ‘Linear algebra. ~Exact di- |

' _agonahzatlon the Power and Lanczos methods [14, 13§ Event- drlven maps i

: :_ ‘in neural dynarmcs. £y Matrlx Product States based algorlthms The
DMRG [8 g Genetlc algorlthms ' - : -

o . '§ erld theory and the renormallzatlon gloup Themy of cntmal phenom— R
" ena. Eiements of. conformal field theory in. quantum systems [14, 13} Functional =

i ﬁRenormahzat}on Gloup in statlstlcal physms § Rephca theory and popula—- S

L -:'_tmn dynarmcs methods

COMPUTER SKILLS

c Programmmg Languages C++, C Python (see my teachmg expeuence in the next_ e
- section), Perl CUDA Mathematlca octave bash scnpts

o i'LINUX (. have admimstlated the GPU clustels duung my 1nte1nsh1p at the IPCF) ::_'. TR .

D -"Tools Gnnp gnuplot IA’IEX V1m html (see my Webmte) T

LANGUAGE KNOWLEDGE T : _
' Spemsh (natwe), Itahan (blhngual) Enghsh and French (ﬂuent).: R ::_'1 L




TEACHING EXPERIENCE R

o1 have been the official teachc—n of a 30-hour. regula1 couxse e of the Mastels deglee in '_ N
o Mathematlcs (Lam"ea, Tmennale), of the Depal tment of Mathematlcs of “La Sapxenza

'- '_Q_Umversata d1 Roma, “La Saplenza” (Italy) | Smce Octobel 2016

i The course (entitled Sistemsi Opemtwa) is mainly an introduction to high-level progr am- .

o '-_Umvel sxta d1 Roma, _“La Saplenza” (Italy) ._ ; L Smce July 2017  - L

: mmg and to. machme Iearnmg in Python (see fulther 1nf01mat10n in my webs1te)

T am co- supe1v1smg the Laurea magtstmle thesis of Ambla Annco (machme Iea1mng P

: analysxs of ﬁhe aesthetlc pelceptlon as 8 cogmtwe process) R

:' Unlver51ta ch Roma,. _“La Saplenza” (Italy) . L Smce Octobel 2016

o 1 ha.ve partlmpated in the teachmg of the. course sttemz C’omplessz taught by Plof e L

Vltf;ono Loreto. In paltlculal T have tanght four Iessons ‘about neural networks, with

o empha31s on the mformatxon themetical background of some learning algonthms (see

_.':'-'furthel 1nf01mat10n in my webaxte) a1 have also superv1sed the thes1s (ﬁnal ‘exarm of- B
S the comsc) of thlee students : B . _ s

. I have taught a 30- hom ofﬁmal 1nte1 Faculty Ph D coulse entltled Introductwn to' R
L Monte C‘arlo methods in Statzst'wal Physzcs (see more, mfmmatlon in my webs1te) '

e 'Umversxta d1 Roma, _“La Saplenza” (Italy) Smce Febru.a1y 2016 B IR UK |

L I am- the Oiﬁcml support teacher of the course. Physzcs of the Ma,stels Degiee (Laurea) >
3:'.InB10E0gy AR S . L o : o o
L -__‘Umversn:y of Parma (Italy) i G e S May July 2016

i Unlversn;y of Parma o iy | 2015“2017 o
. Thave co-superwsed the Ph. D The51s of Fabnmo Plttonno (2017) and the Graduatmn'_ '
o (Laurea) Thesns of Fablana Cescatt1 (2017) SR . : SRR

B 'Umvermty “Roma Tre” (Italy) '_ i 20122014 LR

s I have co- supelwsed the Ph D Thems of Pletlo Colettl

;"San Pab}o-CEU Umverslty (Spam) : February~Ma1ch 2011
ey _'I have co- taught a set of semmals on the eplstemology of physms (the concept of model o

- the structure of theoues, chaos and. classical unceltamty, quantum unceltamty and the: Sk
' _'EPR paladox) together w1th me Ignac;o Verdu EHE -

PUB LICATIONS

1 have pubhshed a total of twenty publxcatlons in peel-levmwed mtematlonal Joumais,_.'-_ :3_"_ .

" with ‘a total of no= 196 numbel of c1tat1ons han an h-index of h =5 accmdmg 0

' :_:__ _1eseaucherID (n= 308 and h =8 accmdmg to scholar google it). See my R-ID. profile ' ._ o
. in researcherid, com/nd/H .)Q(m 2015, whele you can ﬁnd the numbel of cxtatlons to__ R

each aitlcle (sometlmes underestnnated)




| 'Re_f_er_encés S

o [ ] Fabnzm P1tt011no Mlguel Ibanez Belganza Matteo di Volo Alessandro Vezzam, .
and Raffaella Burioni. Chaos and correlated avalanches in exmtatmy nemjal net-.
wozks w1th synaptw plastlmty Phys ‘Rev. Lett 118: 098102 Mal 2017 :

E | 2] M Ibanez Berganza, J Rodnguez—Laguna, and G Sierra F0u11e1 spaee entangle— o

. ment of spin chains, Journal of Statwtzcal Mechamcs Theory a.nd E:nperzment .
' 2016(5) 053112 2016 : : ' :

: [3] M Ibanez—Be1ganza. Phenomenologlcal theory of the potts model evapo;atlon- :-_ o

o condensatlon transition, EPL (Europhyszcs Letters), 113( )26002 2{)16

[ ] F Antenucm A Cllsantl, M. Thez- Berganaa, A. Manuzzo and L, Leuzzl Sta.— .; L
“tistical mechanics models for multlmoc_i_e lasers and random Iasels Phﬁtosophzcal DR e

_ Magazme, 96(7—9) 704-731 2018, - B i SR
[5] P, Tyagl A, Pagnanl F Antenucm M Ibanez Be1ganza andL Leuzm Inference

for interacting linear waves in ordeled and random media Joumal of Sta,tzstzcal SESET

Mechamcs Theory and Ea:pemment 2015(5) P05031 2015.

' '_: {6] F Antenucm M Ibanez Berganza and L. Leuzm Stamstlcal physms of nonhneau
- owave mtelacmon Phys Rev B 92 014204 Jul 2015 Ui :

7] F. Antenucm, M. Tbéfiez Be1ganza and L Leuzm Statlstlcal physmai themy of - g "ﬁ_:
mode—locklng }aser genexatlon Wlth a flequency comb Phys Rev A 91 043811 L

Apl 2015

e [ l 3 Roduguez Lagune, M Ibanez Belganza and G. Sxe1ra Ene1gy space entangle- : S
© ment spectrum of palring models w1th g-waye and p wave Symmetly Phys Rev S

B, 90 041103 Jul 2014

[} M Ibenez Belganza A Petn, and P Colettn Dynarmc metasteblhty in, the two- : S

dlmensmnal potts felromagnet Phys Rev E 88:052115, May 2014,

7[10} M Ibanez Belga,nza, P. Colettl a:nd A Petrl Anoma.lous metastablhty in a_ SN

tempera.ture drwen tlansmon EPL (Europhyszcs Letters), 106(5) 56001 2014.°

: _'{11] M. Ibanez Be1ganza and L, Leuzm Cr]tlcal behavwr of the a:y rnodel m c0mp1ex_- R

topologles Phys Rev B 88 144104 Oct 2013

2 - _':'{12] J Rodriguez-Laguna P M1gdal M Ibanez Belganza, M Lewenstem and

G, Sierra. "Qubism: self-similar Vjsua,hzatlon of many—body wa.vefunetlons New (SR BT T

Joumal of Physzcs, 14(5) 053028 2012,

G {13] M Ibanez Be1ganza ¥, C Alcaraz andG Siena Entanglement of exmted states . S
; ‘in critical spin chams Journal of Statzstzca.l Mechamcs Theo{r‘y and E:cpemment AR

2012(01) P01016 2012

- __':_'{14] F C Alceraz M Ibanez Belga,nza and G Sleua Entanglement of low-eneigy S

S exmtatlons m conformel ﬁeld themy Phys Ren Lett 106 201601 May 2011,

I :_' 15] C Dunmng, M Ibanez 1. Lmks G Slena, and S Y, Zhao Exaet solutlon of -' S i
“the p +ip pairmg hanu}toman and & hlerarchy ‘of 1nteg1able models Joumal of i

Statzstwal Mechamcs Theory and Expemment 2010(08) P08025 2010




S '[16] M., Iba,nez, J Lmks G SiElI‘a and S Y Zhao Exactly soivabie pan:mg model_ oy
o or superconductms w1th Pa +@py—wave symmetly Phys RB’U B 79 180501 May L
_ 2009 = RERE RTEAN T sl : _:"' oo
el : "[17] ‘A, Potn M Iba.nez de Berganza, and V Loreto 01 delmg dynamlcs in the ples—.
ence of multlpie phases thlosoph@cal Magozme, 88(33 35) 3931*3938 2008.

.”.[18] M. Ibanez de Berganza, v, Lmeto and A, Petti. Phase 01deung and symmetnes” '-
L of the potts model thlasophzcal Magazme, 87(3 5} 779- 786 2007 g

"_[19] M Ibanez Belganza, E E. Fexrero S. A Cannas V. Loreto, andA Petu Phase - -
- separation of the. pott;s model in the squaie latmce Eur. Phys 'J Specml Topzcs, SR
143 273-275, 2007 ' - SRR ; , :

S CONFERENCES AND SCHOOLS

I have followed th1 ee 1nte1 national Schools on spemahzed toplcs I have pr esented con- e
“tributions in mght mtematmna,l confm ences and I have been 1nv1ted to an mternamona}_ -
confelence . _ R : LT

-.OTHER APPOINTMENTS -

1 have been & 1ev1ewe1 foz the Amencan Physmal Somety, the Natule and the IOP;_..:-_ ORISR,
- Pubhshmg Gloups 1 have 1efeleed a 1esearch pro_;ect submltted 0 the US Department AR R e
. _ofEnergy1n2013 AR S KA : o : .

s 'REFERENCES

N ::3 » Dr Luca Leuzzl NANOTEC CNR Instltute of NanotechnolOgY, Natlonali'_;.-: .: SRS
Roseamh Counc;l of If;aly, Soft and lemg Mattel Labmatory, Rome anzzale ST

Aldo Mom 2 00185 Rome Itaiy luca leuzz:L@cnr it

| -70 Plof Jon R Llnks School of Mathematlcs and Physws The Umvelslty of. [
Queensland Brasbane QLD 4072 Austraha Jrl@maths uq edu aus S

| e Prof. Vlttorlo Loreto, Dipaltimento ch Flsma, Umvelslt‘a degh stud1 ch Roma R
. “La Sap}enza Pie Aldo Mmo 2 0018a Roma, Itaiy loreto@romai 1nfn 1t

: . Dr Alberto Petrz ISC Istltuto dei Sisteml Complesm, sede di Roma2 r,'[‘01 Ver— S o
gata Vladel Fosso del Cavahere 100 00133 Roma Italy alberto petrl@lsc cnr 11: ERTTR R TAE

' . Prof German Slerra IFT (CSIC) Facultad de Cienc:las, C- XVI Umvelszdad
R Autonoma de Madnd Cantoblanco, Madrld 28049 Spam german smrra@uam es

_ Roma,lst August2017 |




