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692 Xaccan Aped (1950-2011)

Xaccan Aped pompmiicst 28 cenrsiopst 1950 roma B Anekcanapun (Eruner) B cembe rocyiap-
CTBEHHOI'O YMHOBHUKA, [IPEJICTAB/ISABIINEr0 Kruer B Pa3imIHbIX MEXK /Iy HAPOIHBIX OPTaHI3aI[UsTX
npu OOH. Ilocste HacepoBckoit peBostorun oguiepos 1953 roja cembst cymesia MOKUHYThH Erurrer,
U BIIEPBBIE IIOCJIE 9TOr0 XacCaH MOCETU POAHYIO0 cTpaHy Jminh B uoHe 2005 roga. B 1975 ro-
JIy OH 3aKOH4YMJI yHHBepcuTer KoleHrarena (ero Marh M0 HAIMOHAJBLHOCTH ObLIa JIATYAHKA) CO
creneHbio cand. scient. o ¢pusuke n Maremaruke. B 1980 romy on mosyuus crernenb PhD 1o
dusuke B KopHeibCcKOM yHUBEPCHTETE.

B 1980-1985 rr. Xaccan Aped paborai B BpayHOBCKOM yHUBepCcUTeTe, HA OTIEJIEHUN MHKE-
HEPHBIX HAyK, B KadecTBe assistant u associate professor, wim, B HaIlleil TEDMUHOJIOTUH, aCCHCTEHTA
u jiorienra. C 1985 o 1988 rr. oH ObLI JIONEHTOM (IIPEJMET CIIeIUAJN3AIMN — [HJIPO[MHAMMU-
Ka) Ha Kade/pe IPUKJIQIHON MeXaHUKN U MHXKeHepHbIX HayK B KasmdopHuiickoM yHuBepcurere
B Can-/luero, a 3arem, ¢ 1988 o 1992 rr., — npodeccopoM TuApoMHAMUKN B TOM K€ YHUBEPCHU-
Tere, a Takxke B VHCTUTYTE reoU3NKN ¥ ITAHETAPHONW (DU3UKU, U TVIABHBIM HAYIHBIM COTPY/HU-
koM Cyriepromiibioreproro mnenrpa B Can-/luero. B mepuos 1992-2003 rr. oH ObLT Tpodeccopom
U 3aBeJIYIONUM Kade poil TeOPEeTUIecKOi U MPUKJIATHON MexaHuKu Y Hupepcutera VimmHoiica
B Ypbana-Illammeita. B 2003 r. X. Aped Obu1 uzbpan jiekaHoMm nHxkeHepHoro ¢axysprera [To-
JINTEXHUIECKOI0 MHCTUTYTa U yHUBepcuTera mrata Bupmkunus (Virginia Polytechnic Institute
and State University), B 2005 1. eMy HPHILIOCH OKUHYTH STOT [OCT B CHJIy HECOITIACHS C DYy-
KOBOJICTBOM YHHBEPCHUTETA 10 IPUOPUTETAM PAa3BUTHs; TaM 2Ke, Ha KadeJipe MHKEHEPHBIX HAayK
n Mexanuku, ¢ 2003 roma on 3anmman nosunuio Reynolds Metals Professor. B mepuox 2006
2010 rr. B KauecTBe npurianeHHoro npodeccopa (ra nosunus zHasbiBaisack Niels Bohr Visiting
Professor) paborasn B Texunueckom yuusepcurere Januu. B mae 2011 roga emy 6bL1 npHCBOEH
tutys doctor technices honoris causa 3TOro YHUBEpCUTETa 3a «BBIIAIOIINECS U KpaifHe WHHOBa-
[IMOHHDBIE JIOCTUXKEHUsI B THIPOJUHAMUKE, B JACTHOCTH, 32 PAOOTHI IO XAOTHIECKON A BEKIINH
u BuxpeBoii qunamuke» («Qutstanding and highly innovative achievements in fluid dynamics,
particularly for his work on chaotic advection and vortexr dynamics.»)

3a 9TUM KpaTKUM IMepedncJeHneM IO3UINI W YHUBEPCUTETOB CKPBIBAETCS TUTAHHIECKAsT
HaydqHasl U OpraHu3alMoOHHas paboTa, KOTOPYIO MPOBOIMI XacCaH B 00/IaCTH YHUBEPCUTETCKOTO
o0pazoBaHUs U MOJHATHS YPOBHS €0 KOMIIbIoTepu3aIuu. Byyan cam cyrybo TeopeTukoMm, 6e3-
FPAHUYHO BJIIOOJIEHHBIM B IIOUCK AHAJUTUYECKUX PEIICHUI PA3JIMIHBIX HEJIMHEHHBIX yDAaBHEHMUIA,
OH TPEKPACHO COYeTA]I 9TO C MPAKTUICCKUM HUCIIOIHE30BAHUEM OOJIBIITNX U MaJIbIX KOMIIHIOTEPOB.
Eme B 1993 romy, korma s paboraj y Hero Ha Kadepe TeOPEeTUIECKON U MPUKJIATHON MEXaHUKU,
TaM HUCIIOJIB30BAJIOCh Takoe 00Opy/loBaHue, Kak paboume cranimu Sun u kommbiorepbl (Crusa
xo6ca) NeXT. Xaccan ke HUKOIJIa He paccTaBajicst co ceoum Mac’om.

Xaccan Aped ObLI IPEeKpaCHBIM OPraHU3aTOPOM: MIPOBEIEHHBIE UM CHUMIIO3UYMbI I0JI 3THU-
Joit Mex1yHapoTHOTO €O103a TeopeTudecKkoil n npukJjajaaoil mexanuku — [UTAM Symposium
on Stirring and Mixing (JIa-/Ixosua, asrycr 1990) u ITUTAM Symposium «150 Years of Vortex
Dynamics» (Komenraren, okrsiops 2008) — 6buin obpasiiaMmu Kak Ha HaydHOM YDPOBHE, Tak
u Ha opramsaruoHHOM. A XX MexIyHApOJIHBIN KOHI'PECC 10 TEOPETUYECKON U ITPUKJIAIHOM
mexanuke (ICTAM) B Hukaro (aBrycr 2000), npe3ujieHTOM KOTOPOTO OH OBLI, MOYKET CJIYZKUTh
[IPUMEPOM €eIlle JIOJITHE T'OJIbI. 3AITOMHUJIOCH HE TOJBKO YJI00HOE NMPOXKUBAHUE BCEX YUACTHUKOB
B OmHOM MecTe, oTejie «MapnorTs Ha Mwuunran-aBeHro, Te W TPOXOJUIN 3aCEeIaHUs BCEX DD
CEKIMil KOHTpecca, HO U IEPEMOHMsI OTKPBITUSI ¢ HAIMCAHHBIM (€ro JIMTepaTypHbIi CTUIb ObLI,
Ha MOfi B3IVIsIJ[, IPEBOCXOJIEH) ¥ IIOCTABJIEHHBIM XacCaHOM HeOOJIBIINM IIPEJICTABIeHUEM C Ta-
KAMHI TepcoHaykaMu Kak Apxumesn, lammteir u HboToH, U crienua/ibHBIN [1J1AKAT, U OTKPBITKA
¢ M306paskeHNeM BBIJIAIONIUXCA MEXAHUKOB MPOIIOro u HacTositero. Orpomuyio pabory Aped
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Xaccan Aped (1950-2011) 693

HPOBOJMII B KQ9ECTBE WJICHA MCIOJTHATEIHLHOIO KOMUTETA B CBSA3U C IIOJATOTOBKOM IIPEJICTOAIIErO
XXIIT korrpecca ICTAM (ITekun, asrycr 2012).

Xaccan Aped sBisiyicst npejicejiarenieM (€XKerojHo nepensbupaeMast JO0JZKHOCTD) CeKIUH
CUJIPOJIMHAMUKN AMepUKaHCKOTO husnyueckoro obmectsa. OH Bo3riapisy Hanuona bHBIN KO-
murer CIIIA mo Teoperndeckoil n npukJ/iagHoil Mexanuke. Ha nmporszkennn 1994-2003 rr. on ObLI
cekperapem mpokoussectHoro B CIIIA cemunapa mo mexanuke (Midwest Mechanics Seminar),
[PEeJlyCMaTPUBAIOIIETO TPAIUIUOHHBIE [TOE3J/IKU JIOKJIAUUKaA ¢ BhICTYIIeHUsiMu B 10 yHUBEpCH-
rerax Cpejnero 3ama/ia.

Ha npotsizkenun Bceit cBoeil Hay4aHOU JiesitesibHOCTH XaccaH Aped ObLI BOBJICUEH B U3Ja-
TeJIbCKYIO JiesgTebHocTh. OH ObLT 3aMecTuTeIeM peflakTopa (associate editor) Journal of Fluid
Mechanics nwa nporszkennun 1984-1994 rr., pegakropom-ocHoBaresiem (copmectro ¢ 1. Kpaiito-
unom) cepun Cambridge Texts in Applied Mathematics n B pasuble rojibl BXOJAWI B COCTAB DPeJl-
KOJIJIETUIl TAKWX BJIUSTEJBHBIX KYpHAJIOB Kak Physics of Fluids, Physical Review FE, Regular
and Chaotic Dynamics, Theoretical and Computational Fluid Dynamics. B mocieiane rojasl oH
ObLIT copeakTopoM Kyprasia Advances in Applied Mechanics, B kotopoM mue B 2007 romy 1M0-
CYACT/INBUJIOCH OIYOJIMKOBATH COBMECTHYIO C HUM CTAThIO 110 Oub/morpadun BUXpEBOil JTUHAME-
ku. Ormedy ero riybOKuUit MHTEpEC U OONIMPHBIC 3HAHWS JINTEPATYPhI B OOJIACTH MAaTeMATHKH
U MEXaHUKW, B TOM 9HCjIe U ctareil yaeHbix XIX Beka. B Harre «KOMIIbIOTEPHO-MHTEPHETHOE
BPEMsI OH ITOJTHOCTBIO pasjiesisii Hadoaenne, ciaenannoe C. I1. Tumorenko: « Mamemamuka dea-
duamozo eexa 6vLAa UHGA, HeMm 6 Hauase desamnaduyamozo eexa. Umobv, watimu 6 mamema-
muKe Mo, WMo UHMEPECHO UHICEHEPY, HYNCHO 3GHAMBCA HE HOBLIMU, G CMAPOIMU KHULGMUS.
(Omno mpuBeJieHO, € CCBUIKOII Ha POCCHICKOrO MareMaTHKa-Kopabsecrpontesst Asekcest Huko-
naesnda KpbuioBa, B kaure «As I remembers, KOTOpyIo s1 OTBICKAJI B OOIIMPHOI O6UOIMOTEKE
Yuumsepcurera Wmmnoiica B Ypbana-Illammeiin u koropyro Xaccan mpodes ¢ OOJIBIIIM HH-
TepecoM. )

Xaccan ObLT IPEKPACHBIM CEMbSIHUHOM, 3a00TJINBO OTHOCHJICS K cBoeil xkene Cro3anH (Ha Ko-
TOPOIi OH ObLIT sKeHaT ¢ aBrycra 1974 rosga) u aByM cbiHoBbsiM, Maiikiry u Tomacy. IIponsuresnbho-
TporaTeJibHble BOCIIOMUHAHUSI CBIHOBEIT 00 OTIIE MOXKHO IIPOYECTh Ha caiiTe, MOCBSIIEHHOM ITaMsi-
T Xaccana Apeda.!

On ouennb Jobui csoe 12-akposoe nomecrbe B Je-JIeny ¢ TpexsTazKHbIM JOMOM B aHIJIMI-
CKOM CTHJIe, OBLIT PAJIyIITHBIM ¥ MOCTEPUUMHBIM XO3sIMHOM, HE Pa3 IPUHUMABIINM Yy ce0sl mpak-
THIECKU BCIO Kadepy, BKII0Yast acupanToB. MHe mocaacTiimBIIOCh paboraTh y XaccaHna Ha Ka-
despe TeopeTHIecKol W MPUKIAIHON MexaHuKn B 1994-1997 romax B KadecTBe TMPUTJIAITEHHO-
ro mpodeccopa, U, KOrja Ha HepBbIX Mopax npedbiBanust B Y pbana-lllammeitn y nac e 6nL10
HU aBTOMOOWJISI, HU aMEPUKAHCKUX BOJUTE/bCKUX IpPaB, XaccaH HEOJHOKPATHO 3abupasl MeHs
U3 yHHBEpcuTeTa K cebe JIOMOi Ha TaKie BCTPEYH U IIOTOM HPUBO3MI 0OPATHO (& 9T0 OBbLIO MpH-
mepro 30 muiab B ojuH Koren!). TTociensisi Takast noesjka Obuia y Menst B jekabpe 2001 roma
Ha Poxk/1ecTBO BO BpeMsi KPATKOBPEMEHHOI'O BU3UTA.

N3 obrmmpHOro u riryboKoro HayvHOro Hacjeaust Xaccana Apeda, MpeacTaBJIeHHOTO B C00-
CTBEHHOPYYHO cocTaBjieHHOM uM B aBrycrte 2011 roma crmucke myO/MKaIuii, OCTAHOBUMCSI JIUIIH
HA €ro OIPEJIEJISIONEM BKJIAJ€ B BUXPEBYIO JUHAMUKY U XAOTUUIECKYIO aJ[BEKITUIO.

Bajiaun JMHAMUKE TOYEIHBIX BUXpeil (6eCKOHEUHO TOHKUX [IPSIMOJIMHEHHBIX BUXPEBBIX IIHY-
POB € TapaJJIeIbHBIMU OCSIMU U ITOCTOSTHHBIMU HWHTEHCUBHOCTSIMHE 110 JIJIMHE W BO BPEMEHH, B CUJTY
reopeM [eibMrosibIia) B JIByMEPHBIX T€UEHUSIX UIeaJIbHON HECXKIUMAEMOil KUJKOCTH OBbLIN TIPeJi-

thttp:/ /sites.google.com /site/hassanarefmemorial /home
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694 Xaccan Aped (1950-2011)

METOM ITOCTOSTHHOTO mHTepeca X. Apeda. OH gacTo roBOpuI: «41 galre BCero JiyMar O TOUETHBIX
Buxpsix» («I am mostly thinking about point vortices.») CUMBOJIMYIHO, YTO 1EpBasi U IIOCTIE HSIST
13 OIyOJIMKOBAHHBIX UM Ipu »KusHu crareii [1, 105] kacaauch UMEHHO 9THX 3a/ad.

YpaBHeHUsl JIBUKEHUs] TOYEYHBIX BUXPeil HocTossHHON mHTeHcuBHOCTH [y (00 = 1,..., N),
PACIIONIOXKEHHBIX B TOUKAX (Tq, Yo ) OE3rPAHUIHON IJIOCKOCTH, UMEIOT BUJL

dxg . 1 al T Yo — Yp
T D DL ety a2
T = " (xa —23)* + (Yo — YB)
B#a
N
dyoz 1 To — T
—_— = — T , a=1,... N,
dt QWEZ: (@0 — 25)2 + (Ya — yp)?
B#a
WM, B KOMILIEKCHOH (hopme,
N
dz* 1 r
ﬁ:—‘ s , Za=Za+tiya, a=1,... N,
dt 271 = Za — 23
B#a

rjie * 0003HAYAET 3HAK KOMILIEKCHOTO CONPSIYKEHNsI. DTH yPaBHEHUsI ObLIM yCTAHOB/IEHBI B 1858 T0-
1y Pepmanom [estbMrosiblieM B MeMyape?, ¢ KOTOPOro BeJIeT HAYa/I0 BCsl BUXDPEBas [MHAMUKA.

Boirisizisiniye BHEIIHE KaK KUHEMAMUYECKUE YPABHEHUs! JIBUZKEHUST TOYEK (Lo, Yo ) KUJKO-
CTH, COBIAJIAIONINX C MOJIOYKEHIEM TOUEIHBIX BUXPeii, B CO3/[aBaeMOM UMH IIJIOCKOM [TOTEHIHAb-
HOM TI0JI€ CKOPOCTH B 0E3rPaHUYHOl >KUJIKOCTH, 9TU COOTHOIIECHUST SIBISIOTCS CJICIACTBHEM JUNa-
MUNMECKUT TBYMEPHBIX ypaBHEHU{T Diijiepa, 3alMCaHHBIX B [IEPEMEHHbIX 3aBUXPEHHOCTH w (X, Yy, 1)
u dyukmu Toka P (z,y,t)

ow O o O ow_ P O

ot Ox Oy 0Oy Ox ox?  Oy?’

JJId CJIydasd CUHTYJIAPHOI'O pacCIIpeIe/ICHU A 3aBUXPEHHOCTHU

N
w(wa Y, t) = Z Paé(x - xa(t))é(y - ya(t))'
a=1

Cam ['eJIbMroJIbIl TOCTPOMJI PEIIeHNE ITUX yPABHEHUIT JJIs CIydasi JBYyX TOUEUHBIX BUXDeil
[IPOM3BOJIBHON MHTEHCUBHOCTHU. 3JI€Ch BO3MOYKHBI TPU TUIUIHBIX CJIyUasl JIBUKEHUsI, [TPEJICTAB-
JICHHbIE Ha PUCYHKE.

2H. Helmholtz, «Uber Integrale der hydrodynamischen Gleichungen, welche den Wirbelbewegungen
entsprechens» // J. reine angew. Math., 55, 25-55 (1858). IlepeBos 9T0il BbLaOIIEliCd CTATEU HA PYC-
CKUiT sI3BIK, BBINOJHEHHBIN 107, pepakimeit C. A. Hamnsiruna, npusesen B kuure . Tembmrounbi, «/[6a
uceaedosanus no 2udpodunamure: I. O euxpesom deusiceruu; 1. O npepvierom dsusicenuu Hcudkocmus
(Mocksa, 1902). Dot nepeso/i 6611 HegasHO Bocpousseer: I [eabpmronsi, «O6 nHTErpaiax ypaBHEHHH
IUJPOJAMHAMUKH, COOTBETCTBYIONMX BUXPEBBIM JBIKeHusM» |/ Heaunelnan dunamura, 2(4), 473-507
(2006), 1 umeercs B cBOGOIHOM JI0CTYIIEe Ha caiite xKypHaJsa http://nd.ics.org.ru/.
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VeTaHoBUTD, YTO MPOUCXOAUT B 00JIee CIOXKHBIX CUTYAIUSX, U ObLIO OCHOBHOW IIEJIBIO BCEX
nccyenoBanuii Xaccana Apeda B 9TOM HAyIHOM HAIIPABJIEHUH.

Vike B 0630pHOM J10KIa1e> Ha X VI MerK IyHapoIHOM KOHI'PECCe 110 TeOPETHUeCKOH 1 HpH-
kuaaaoil Mexanuke (Konenraren, 1984) Aped derko oueprmsi npobieMarTnky obIei 3aiadn
o jiBrmeKeHnu N TOYEUHBIX BUXPEH B PA3JIMIHBIX CUTYAIHSX.

CaM OH HCUYEPIBIBAIONINM 00pa30M PACCMOTPENT 33/1a9y O JBUXKEHUU TPeX TOUEUHBIX BUXPeil
B 0e3rpaHUvHON KUJKOCTH. B oTinvne or 3HAMEHUTON 3aja49u TpexX Tejl HeOECHON MEeXaHWKH,
YPABHEHUS JIBUXKEHUS SIBJISIIOTCST MHTEIPUPYEMBIMU, U OOIast 3ajiada, B HPUHIUIE, JOMYCKAET
AHAJIMTUIECKOE PEIeHre, ITo ObLIO0 cTporo Jokasano B jeknusax A. [Iyankape (1893) mo Teopuu
uxpeil. [locTpoerne SIBHBIX peIlleHniT B KOHKPETHBIX CUTYAIMSX COCTABJISAET MPEIMET aKTUBHBIX
UCCIIeJIOBAHU, BEJIyIIUXCsl CO BPEMeHH KJjaccudeckoit jpuccepranuu B. péosm (1877). Oxnako
TOJIBKO B HOCIeHuX paborax X. Apeda (97, 102] 91a npobiema mosryansia MOJIHOE U 3aBEePIIEHHOe
pellenue.

Heckombko rimybokux crareii X. Apeda OTHOCSITCS K UCCIEOBAHUIO CJIYUaeB JBUYKEHUs e~
THIPEX TOYETHBIX BUXPEil MO0 OJMHAKOBONH MHTEHCHBHOCTH, JINOO JIBYX BHXPEBBLIX Iap (Jsa To-
YeUHbIe BUXPS C OJMHAKOBBIMU [0 MOJLYJIIO, HO IIPOTHBOIIOJIOXKHBIMU 110 3HAKY UHTEHCHBHOCTSI-
mu). B 910ii, HenHTerpupyemoil B obiieM ciydae, 3ajade yrKe BO3MOXKHO XaOTHYECKOe JIBUYKe-
HUEe BHUXpeil. DTO JlaeT NMPEeKPACHBI IpuMep B 00JIACTH XAOTHUIECKON JUHAMUKH — HAyJIHOIO
HAIIPABJICHUsI B HEJIMHEWHON JMHAMUKE, 9eTKO C(OPMUPOBABIIErOCS JIUIIb B ITOCJIEIHENH TPETH
XX Bexa.

Cepittie JiecaTn craTeil mocBATHI Aped pasIudHbIM aclieKTaM MoBeieHnst N TOYeIHBIX BUXPEIi.
[Ipu 3TOM TOJTyIM/Ia 3aBEPIIEHHOE pEIeHIe 3a/1a9a O BO3MOXKHOM KOJIMUECTBE PAa3IMIHBIX PAB-
HOMEPHO BpaIlaiomuxcsd KoHduryparmit N oMHAKOBBIX BUXPeil Ha 0€3rpaHUIHON IIJIOCKOCTH.

[ny6oxkum 0600ITIEHISIM 381891 O JIBUXKEHUN OECKOHETHBIX BUXPEBBIX IEIIOYEK B BUJIE BUXPE-
Boii mopoxkkn KapmaHa mocssitenbl paboThl Apeda, HalmcaHHbIE COBMECTHO € €r0 TaJTAHTIHBBIM
yaenukoM Mapkom Crpemiiepom. OCOOEHHO BIIEUATIISIONIAM 3/€Ch SIBJISIETCSI TPEKPACHOE COTJIa-
COBAHUE C SKCIIEPUMEHTALHBIMU JIAHHBIMH.

Bce a1 paboThl IpeKpacHO XapaKTepu3yoT TOT OIPOMHBIN BKJIa ], KOTOpbI Xaccan Aped
BHEC B COBPEMEHHYIO BUXPEBYIO JUHAMUKY.

Jlarpam:k B «AHaJIUTHIECKOH MexaHUKe» THcaa o Lajmiee, 9To «omypuimue CnymHukos
IOnumepa, daz Benepuvi, coaneunus namen u m.d. nompedbosaso AUULDL HAAUNUA TEAECKON
U U3BECMH020 MPYIOMOOUA, HO HYHCEH ObLA HEOOVIKHOBEHHIT 2erull, YMOobbL, OMKEPLIMYL 3aKO-
HoL NPUPOILL 6 MAKUT ABAEHUAT, KOMopue 6ce2da npebveasy neped 2aa3amu, Ho 00BACHeHUe
KOMOPHLL MEM He MEHEE 6Ce200 YCKOABIANAO OM UBCKAMUT PUusocoPposs.

DTa MBIC/Ib HEBOJIBHO ITPUXOIUT B TOJIOBY, KOT/Ia 0Opallaelibcs K MIOHEPCKOil craTbe X. Ape-
da «Stirring by chaotic advection» [11|. To, 4To cyiecTByeT HeloOCpeJCTBEHHAsS CBSA3b MEXKLY

3Cnemyer 0cobo orMeTHTh Beera GiecTsmue o (hopMe U TIyGOKHe O COIePsKAHNI0 MHOTOYHCICHHbIE
YCTHBIE JIOKJIa 6l U BRICTYILIeHUsT X. Apeda.
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SHJIEPOBBIM ¥ JIAIPAHZKEBBIM II0JIEM CKOPOCTHU KHUJIKOCTHU, BbIparkarolasicss B Buje (0OMaHUINBO
POCTOI ) IMHAMUIECKOI CHCTEMBbI JIJIsi ONIUCAHNUS JIBUYKEHUsI HHINBHUJLyaJIbHON YaCTHIIbI, OBLIO U3-
sectHo eme J1. K. Makcsesury (1870), 9. Puke (1888), B. Moprony (1913), /Ixx. Japsuny (1953),
IT. Bestangepy (1955) u JIxk. Jlajirxumny (1956). B sTux paborax Gbliam IOCTPOEHBI TPAEKTOPUU
UHIUBUIYAJTbHBIX 9acTHIl U (DOPMBI JIMHUN B U3BECTHOM TIOJIe CKOpocTH. Ho BOT OTKpBITHE, YTO
B OIIPEJIEJIEHHBIX CUTYAIMSAX HECTAIIMOHAPHOE (Yallle BCero, IePHOIeCcKoe BO BDEMEHH ) TPpOCTeli-
1iee JIByMepHOe I0JIe CKOPOCTH HeCKUMAaeMoii KUJAKOCTH, 3a1aBaeMoe (yHKIwmei Toka (x, y, t)
MOZKET IPUBOJMTD, IIPU PelieHnr (TaMIJIBTOHOBOM) CHCTEMBI yDaBHEHM

de 0 dy O

dt oy dt oz

¢ HAYAJbHBIMU YCJIOBUSIMU T = Zg, Y = Yo upu t = 0, K Taomu4eckomy JIBUKEHUIO TACTHUILBI
Kujkocru (o, yo), npuHaiesxkur Apedy. On ordekannn repmus chaotic advection st TAKOTO
SIBJIEHUs] W 110 CYyTH BBEJI HOBYIO MMapaJIi’My B COBPEMEHHYIO I'mapoauHaMuKy. OO0 9TOM Jrydrie
Bcero mammcas cam aprop B crathe «The development of chaotic advection» [76].4

OrpomHBIil BKJI&JI, BHECEHHBIIT XaccanoMm ApedoM B pasBUTHE HapaUrMbl Xa0THIECKO aBEK-
[ — HOBOTO HAIPABJICHUSI I'MIPOMEXaHuKN, — Obu1 orMmeden npemueit Orro Jlamopre (Otto
Laporte Award) Amepukanckoro dpusudeckoro obmiecrsa (2000) «3a mMOHEPCKUil BRI B U3y-
YEeHUE XAOTUIECKOTO JIBUYKEHUS B YKUJIKOCTSIX, HAYIHBbIE PACIEThI, BUXPEBYIO JUHAMUKY U B OCO-
GEHHOCTH 3a pa3BUTHE KOHIENIMU BUXPEBOH ajBekiun» («for his pioneering contributions to
the study of chaotic motion in fluids, scientific computation, and vortex dynamics, and most
notably for the development of the concept of chaotic advection») n menanbio k. U. Teitnopa
(G.1. Taylor medal) O6mecrsa unx)enepubix Hayk CIITA (2011) «3a BarKHeIiIIMe IPUIIOKEHST
TEOpUHM JIMHAMUYIECKUX CHCTEM K MeXaHuKe Kujkocreii» («for seminal applications of dynamical
systems theory to fluid mechanics»).

[To cBOMM wYeOBeYEeCKUM JIOCTOMHCTBAM U JlayKe JINTepaTypHBIM JapoM XaccaH Aped mHe
Beeryia HarmomuHa A. I1. YexoBa — B HEM ObLIM Y€XOBCKHE WHTEJIJIMTEHTOCTh U apUCTOKPATHAZM.
U nmomobro YexoBy Ke, KOTOPBIN BCIO CBOIO YKU3Hb XOTET U coOMpaJicsi HamucaTh pomat, Aped
XOT€eJI HAIUCATh KHUT'Y — [0 TOYEYHBIM BUXPSAM. Y MEHS UMEIOTCS JIBA €ro JIOKYMEHTa 110 STOMY
poekTy: uepHoBUK 1989 roma m pasBepHyTHIN ILIAH KHUTH, JATHPOBAHHBIN ceHTsiOpem 2011
rojia, Korjga Xaccan cobupasics mojarh 3asBky Ha rpanT John Simon Guggenheim Memorial
Foundation (CIIIA). He ycneu. . .

Ha upoxomusieit B Jlopennesckom nenrpe B Jleinene (Hugepranaer, 24-28 susaps 2011)
kondepennun-cemunape «Physics of Mixing» (mokmaner Xaccana Apeda OTKPBIBAIN U 3aKPbI-
BaJIl 9TO MPEJCTABUTEIBHOE MEPONPUATHE, (PAKTUIECKHU MTOCBSIIEHHOE 25-JIETUI0 CO3/[aHUs I1a-
PaJITMbl XAOTHIECKO aJIBEKIINNA 1 OKa3aBIleecs], K TJIyDOKOMY COXKaJIeHWIO, TOCIeHell KOHpe-
penrueit Xaccana) uranbsacknii npodeccop Credano Llepbesmn nadan cBoit JOKJIA] CIOBAMIL:
«/locmoesckutl 2060pun, wmo 6ca pycckas aumepamypa eouuaa u3 «Illuneaus Tozors. Tax eom
A CHUMA0, YMO 6CE HAUL PE3YALMAMGL 10 NEPEMEWUBEHUIO GHIUAL U3 NUOHEPCKOT PabombL
Xaccara 1984 20da 6 Journal of Fluid Mechanics».

N3 zakmounTesbroil Jiekinu Apeda, Jaroreii KpaTkuii 0630p BeeX JIOKJIAJIOB, st IIPUBETY CTH-
XOTBOpPEHUE, HAITMCAHHOE UM B T€ JIHU, — €IIe OJIHO IPOSIBJIEHUE €r0 MHOTOI'DAHHOM OJJADEHHOCTH.

Ynmeerca nepeso: X. Aped. «Passurne xaormdeckoit agsekimuy [/ Heaunetinas dunamuxa, 2006,
2(1), 111-136.
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The physics of mizing

s the subject to enter

so say researchers

at the famed Lorentz Center

It may sound quite inane
this exact predilection,

but there is nothing mundane
in chaotic advection

Experiment rules

the precise mathematics
that eventually leads

to chaotic dynamics

The flood gates now open
and every technique
is applied to the problem

however unique
Poincaré to Koopman

and Ulam to Stokes
all methods are chosen
by these different folks

At the end of the workshop
one looks at each one,

but they still stir their tea
as they always have done!

So thanks to Herman,
GertJan and Michel

we enjoyed being with you,
and with Julyan as well

Friday, January 28, 2011

Bo Bpemsa Berpeun B Jleiinene y yaacTHUKOB OblLia BO3MOYXKHOCTD ITOCHJIETH 38 MUCHMEHHDBIM
crosiom [enyipuka Aurona Jlopenra n mosmcrars KHUTH U3 ero 6udbmorekn. @ororpadust, 3are-
gareninast Hac (Xaccana, leprfna san Xeiicra u mensi) y crosa Jlopenia, okazanach mocjei-
Heit. .. 6 despans 2011 rona Xaccan manmcas Mue (¢ 0COObIM, CBOWCTBEHHBIM €MY, JUKKEHCOB-
CKIM IOMOPOM, KOTODBIi 329aCTyI0 TEPSIETCS IPH IEPEBO/IE), ITO OTIPABHII 3TO (DOTO HECKOILKUM
CBOUM 3HAKOMBIM U TIOJIYYHJI HECKOJILKO KOMMEHTAPUEB U IpejiozKennii. BoT HeKOoTOpble U3 HUX:

e XoreJ1 Obl 4 YAOCTOUTBCA 3TOII YecTn — IIOCHUJETHh 3a CTOJIOM CaMOI'O ﬂopeHL(a!

e Xouellb CKa3aTh, UTO TLI CHJEJ 3& 9THM CTOJOM M He IPUAYyMaJ HUIEro MeHHaJbHoro?! —
Hu 3a uro ne nosepio!

e Brimsaur Tak, OyaTO THI IledaTaeiib Ha KJaBuarype — paboraerb, Kak JlopeHir korjaa-
TO. ..

e 3abaBHO! 3aBUIYIO — eC/iu ObI sT BOCITOJIB30BAJICS JIOPEHIIEBBIM ITPE00PA30BAHNEM, TO, MOXKET
OBITH, TOXKE TOCHJIE] Obl C BaMH.

e [loHpaBUIOCH TBOE OTPaXKEHME B CTEKJIE — MOXKET, 3aDOTOIIOoNuIb ero B Jlopenma?
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CymecTByeT BbICKa3bIBaHue, npunucsBaemoe Jlamby (mmm don Kapmarny) o Tom, 9To mep-
BBIM BOIIPOCOM, KOTOPBI# OH 3ajiacT bory, Oymer Bompoc o pasrajike mpodeMbl TYpPOYIEHTHOCTH.
XaccaH CKeNTUIeCKH OTHOCHUJICS K 9TOMY BBICKA3bIBAHUIO, CIpalluBast «A B 1eM, COOCTBEHHO,
cocrouT mpobsiemMa’ls W UMesl B BHJy, UTO IMpobJjeMa JI0JIZKHA OBITH CTPOro copMyIupOBaHa
B TepPMUHAX YPABHEHUI C TPAHUYIHBIMU U HAYAJbHBIME ycjioBUsiMU. Kak Obl TaM HU OBLIO, JiyMa-
€TCsl, 9TO TelePb OH 3HAET OTBETHI HA BCE BOIPOCHI BUXPEBOW U XAOTUUIECKON JTUHAMUKU.

A HaM 3/1€Ch JIMINBb OCTAETCs MPUBBIKATH KUThH 6e3 Xaccana Apeda, 6e3 ero Tak u He Ha-
[UCAHHON KHUT'M 10 BUXPEBOI JiMHAMUKe, 0e3 3aJyMaHHBIX UM cTaTeil, 6e3 ero g006poil yJIbIOKN
U 3apasuTebHOrO cMexa, 6e3 0OMeHa MHEHUsIMU 110 PA3/IMIHbIM HAYIHbIM (U He TOJBKO) BOIPO-
caM C ero Hem3MeHHO J00pokenarebubIME «I see», «right», «corrects.

Jla 6ymer semist emy myxoM, ubo mpaseHUK oH O6bL1! Beunas maMsiTh.
Rest in Peace, Hassan.

Cnoucok TpynoB Xaccana Apeda
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D. O. Pushkin and H. Aref, «Bank mergers as scale-free coagulation.» Physica A 336, 571—
584 (2004). [Also featured in Econophysics Virtual Journal, Issue 2, June 2004.]

M. A. Stremler, F.R. Haselton and H. Aref, «Designing for chaos: applications of chaotic
advection at the microscale,» Phil. Trans. R. Soc. London A 362, 1019-1036 (2004).

F.L. Ponta and H. Aref, «The Strouhal - Reynolds number relationship for vortex streets.»
Phys. Rev. Lett. 93, 084501 (2004), 4 pp.

F.L.Ponta and H. Aref, «Vortex synchronization regions in shedding from an oscillating
cylinder.» Phys. Fluids 17, 011703 (2005), 4 pp.
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84

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

. H. Aref and M. van Buren, «Vortex triple rings.» Phys. Fluids 17, 057104 (2005), 21 pp.

F.L.Ponta and H. Aref, «Numerical experiments on vortex shedding from an oscillating
cylinder.» J. Fluids & Structures 22, 327-344 (2006).

H. Aref, M. A. Stremler and F.L. Ponta, «Exotic vortex wakes — point vortex solutions.»
J. Fluids & Structures 22,929-940 (2006). [Special issue with papers from Fourth Symposium
on Bluff Body Wakes and Vortex Induced Vibrations BBVIV-/, Santorini.]|

H. Aref, «Vortices and polynomials.» Fluid Dyn. Res. 39, 5-23 (2007). [Memorial issue for
Professor Isao Imai (invited paper).|

V.V.Meleshko and H. Aref, «A bibliography of vortex dynamics 1858-1956.» Adv. Appl.
Mech. 41, 197-292 (2007).

H. Aref, «Point vortex dynamics — a classical mathematics playground.» J. Math. Phys.
48, 065401 (2007) 23 pp.

H. Aref, M. Brgns and M. A. Stremler, «Bifurcation and instability problems in vortex wakes.»
Journal of Physics: Conference Series 64, 012015 (2007) 14pp. [= Proc. Second International
Symposium on Instability and Bifurcations in Fluid Dynamics, BIFD-2, Lyngby, Denmark.]

H. Aref, S. Hutzler and D. Weaire, «Toying with Physics», EuroPhysics News 38(3), 23-26
(2007).

H. Aref, <A note on the energy of relative equilibria of point vortices.» Phys. Fluids 19,
103603 (2007) 7 pp.

X. Aped, B.B. Mejemko, A. A.I'yba u A.A.['ypxuii, «PaBHOMepHO-Bpalatommecss KOH-
durypanuu Toyeunbix Buxpeit.» [puraadnasn eudpomerarura 9(2-3), 5-24 (2007).

H. Aref, «Vortex dynamics of wakes.» Proceedings of IUTAM Symposium Hamiltonian
Dynamics, Vortexr Structures, Turbulence, A. V. Borisov, V.V.Kozlov, I.S.Mamaev,
M. A. Sokolovskiy, eds., pp. 11-25 (Springer, New York, 2008). [Russian translation: Nonlinear
Dynamics 2, 411-424 (2006).

H. Aref, «Something old, something new.» Phil. Trans. Roy. Soc. London A 366, 2649-
2670 (2008). [Written version of opening lecture at Theoretical Fluid Dynamics in the 21st
Century — A Special Meeting in Honour of Professor J. T. Stuart, FRS, Imperial College,
London, December 2006.|

L. Tophgj and H. Aref, «Chaotic scattering of two identical point vortex pairs revisited.»
Phys. Fluids 20, 093605 (2008) 10 pp.

H. Aref, «Stability of relative equilibria of three vortices.» Phys. Fluids 21, 094101 (2009)
22pp. [featured as a «Research Highlight» on the journal website http://pof.aip.org/pof/|.

H. Aref, «150 Years of vortex dynamics.» Theor. & Comp. Fluid Dyn. 24, 1-7 (2010).

J. Roenby and H. Aref, «Chaos in body-vortex interactions.» Proc. R. Soc. London A 466,
1871-1891 (2010).
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100.

101.

102.

103.

104.

105.

106.

10

J.Roenby and H. Aref, «On the atmosphere of a moving body.» Phys. Fluids 22, 057103
(2010) 6 pp.

H. Aref, J.Roenby, L.Tophgj and M. A.Stremler, «Nonlinear excursions of particles in
ideal 2D flows». Physica D 240, 199-207 (2011). [=In Nonlinear Ezcursions, a Volume
in Physica D to honor Louis N. Howard’s scientific career, O.Buhler and N.Balmforth,
guest eds.]

H. Aref, «Self-similar motion of three point vortices.» Phys. Fluids 22, 057104 (2010) 12 pp.

J.Roenby and H. Aref, «Chaotic dynamics of a body-vortex pair.» J. Fluids & Structures 27,
768-773 (2011). [Special issue with papers from the Sizth Symposium on Bluff Body Wakes
and Vortezx Induced Vibrations BBVIV-6, an IUTAM symposium, Capri, June 2010.]

H. Aref, «Relative equilibria of point vortices and the fundamental theorem of algebra.»
Proc. R. Soc. London A 467, 2168-2184 (2011).

T. Dirksen and H. Aref, «Close pairs of relative equilibria for identical point vortices.» Phys.
Fluids 23, 051706 (2011) 4 pp.

H. Aref, P. Beelen and M. Brgns, «Bilinear relative equilibria of identical point vortices.»
J. Nonlinear Science (submitted).

TexHnuveckue oT4eThbl, 0030pbI U IIpOUee

. H. Aref, «Coherent features by the method of point vortices.» Woods Hole Oceanographic
Institution, Tech. Rep. WHOI-80-53, 233-249 (1980).

Review of A.Bejan, «Entropy Generation through Heat and Fluid Flow» (Wiley 1982),
Intl. J. Heat Mass Trans. 26, 1728 (1983).

Review of H. J. Lugt, «Vortex Flow in Nature and Technology» (Wiley Interscience, 1983),
J. Appl.-Mech. 51, 450 (1984).

Review of J. A. Essers, «Computational Methods for Turbulent, Transonic, and Viscous
Flows» (Hemisphere Publ. Co., 1983) and R. Peyret and T.D. Taylor, «Computational
Methods for Fluid Flow» (Springer, 1983), J. Fluid Mech. 147, 465-466 (1984).

H. Aref, «Flows with sharp interfaces.» In «PHYSICS NEWS in 1985,» Physics Today 39
(Suppl.) 37-38 (1986).

Review of T. Tatsumi, ed., «Turbulence and Chaotic Phenomena in Fluids» (North-Holland

1984), AIAA J. 24, 543-544 (1986).

Review of P. Fisher and W. R. Smith, eds., «Chaos, Fractals and Dynamics» (Marcel Dekker
Inc. 1985) SIAM Rev. 28, 406-407 (1986).

Review of F.C.Moon, «Chaotic Vibrations: An Introduction for Applied Scientists and
Engineers» (John Wiley and Sons, New York, 1987) SIAM Rev. 31, 330-331 (1989).

. H. Aref, «Research fellowship program started.» Gather/Scatter 5(8), 1 (1989).

. H. Aref, «Three senior fellows begin research at SDSC.» Gather/Scatter 6(2), 1-2 (1990).
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11

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

. H. Aref, «Achilles and the Tortoise (and the Hare) discuss CFD and Turbulent Flow.» In
Whither Turbulence? Turbulence at the Crossroads J. L. Lumley ed., Lect. Notes Phys. 357,
5-10 (1990) Springer-Verlag |~presentation version of article #38].%

Review of E. Guyon, J-P.Nadal and Y. Pomeau 1988 «Disorder and Mixing» (NATO ASI
Series; Kluwer Academic Publishers, 1988) J. Fluid Mech. 219, 659 (1990).

Review of P.Prusinkiewicz and J. Hanan, «Lindenmayer Systems, Fractals and Plants»
(Springer Lect. Notes Biomath. 79, 1989) SIAM Rev. 33, 284-285 (1991).

H. Aref, «Two SDSC summer students win top Westinghouse Science awards.» Gather/Scatter
7(3-4), 11 (1991).

H. Aref, <EDUCOM’91: Curricula, computing and culture.» EDUCOM Review 26(2), 51-52
(1991).

R. L. Rivest and H. Aref, «Vortex air rings.» Scientific Correspondence, Nature 356, 199-200
(1992).

Review of Video Tape: «Transition to Chaos: The Orbit Diagram and the Mandelbrot Set,
with Robert L. Devaney» (Science Television, NY, 1990) SIAM Rev. 35, 308-309 (1993).

H. Aref, T.H. Solomon and H.L.Swinney, «Chaotic mixing in fluid flows.» In PHYSICS
NEWS in 1992, American Institute of Physics, New York, pp.51-53 (1992).

Review of P. G. Bakker, «Bifurcations in Flow Patterns — Some Applications of the Qualitative
Theory of Differential Equations in Fluid Dynamics» (Kluwer Academic Publishers, 1991),
AIAA J.

Review of C. A. J. Fletcher, «Computational Techniques for Fluid Dynamics,» Volumes I-11
(second edition, Springer-Verlag, 1991), J. Fluid Mech. 258, 371-372 (1994).

Review of P. G. Saffman, «Vortex Dynamics,» (Cambridge Univ. Press, 1992), Appl. Mech.
Rev. 47, B6 (1994).

«Dynamics and flow of foams.» Symposium Highlight, Materials Research Society, 1995 Fall
Meeting (lay language abstract of sessions M7.1-7.3/N6.1-6.3 for science news reporting).

Review of J.P.Conway, «On Being a Department Head: A Personal View» (American
Mathematical Society, 1996) SIAM Rev. 40, 393-395 (1998).

H. Aref, Motivation for including the paper: L. Onsager, «Statistical Hydrodynamics» [Suppl.
to Vol. VI, Ser. IX, Nuovo Cimento, pp.279-287 (1949)| in Mechanics at the Turn of the
Century, W. Schiehlen and L. van Wijngaarden eds., pp. 6-7, Shaker Verlag, Aachen (2000).

H. Aref, «<ICTAM2000 poster: Meters of Motion,» in Mechanics at the Turn of the Century,
W. Schiehlen and L. van Wijngaarden eds., pp. 73-77, Shaker Verlag, Aachen (2000).

5

The

Aprop penensun Ha sty kuury (S. C. Traugott, J. Fluid Mech., 1992, 237, 691-692) orossaJicst o cra-
X. Apeda Tak: «0b6 3TOI pabore JOCTATOUHO CKAa3aTb, 9TO OHA OJIHA CTOUT IEJIOH KHUTHU. B Heil

PACCMOTPEHO XAOTUIECKOE B3aMMOJECHCTBIE MEXKLY UePeraxoil, 3aiieM u AXUITOM».
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26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Ilar

1991

G. M. Homsy, H. Aref, K.S.Breuer, S. Hochgreb, J.R. Koseff, B. R. Munson, K.G. Powell,
C.R.Robertson and S.T.Thoroddsen, Multi-Media Fluid Mechanics. Software CD-Rom.
Cambridge University Press (2000).

Review of P.K.Newton «The N-Vortex Problem — Analytical Techniques.» (Applied
Mathematical Sciences, vol.145, Springer-Verlag ) Mathematical Reviews 2002f:76023.

Review of G. K. Batchelor, H. K. Moffatt and M. G. Worster «Perspectives in Fluid Dynamics —
A Collective Introduction to Current Research.» (Cambridge University Press) Journal of
Fluid Mechanics 461, 408-410 (2002).

Entries on «Bernoulli’s equation», pp. 44-45; «Chaos versus turbulence» (with P. K. Newton),
pp. 114-117; «Chaotic advection» (with B.Eckhardt), pp.117-118; «Cluster-cluster

coagulation» (with D.O.Pushkin), pp. 141-144; «Hele-Shaw cell», pp. 400-401; and «Newton’s
laws of motions, pp. 620-621, for Encyclopedia of Nonlinear Science, A. Scott, ed., Routledge,
New York. 2005 (ISBN: 1-57958-385-7).

Review of P. Holmes, P. K. Newton, A. Weinstein, eds., «Geometry, Mechanics and Dynamics:
Volume in Honor of the 60th Birthday of J. E. Marsden.» Springer. European Journal of
Mechanics/B Fluids 23, 381 (2004).

Commentary on cnet.com regarding the Virginia Tech terascale computer:
http://news.com.com/2010-7337 3-5149087.html?tag=guts bi 7339

«Recipe for a Supercomputer.» The Chronicle Review, March 5, 2004, p. B14.

N.Love, K.Thole and H.Aref, «Women Academic Leaders are Key to Transforming
Engineering Colleges,» editorial on engtrends.com website for March 2004.

H. Aref, «The Race to Supercomputing: A Fable of Heroes, Hares, and High Performance.»
InSight 4, pp. 1-10 (2004), a publication of AEL, available at www.iaete.org/insight/

«A Great Divide Between Administrators and Faculty Members.» Letter to Editor, Chronicle
Review 51(19) p. A47.

«150 Years of Vortex Dynamics», Proceedings of the Research Institute of Mathematical
Sciences, Kyoto University, RIMS Koékydroku 1642, 1-19 (2009).

Review of Philip Drazin and Norman Riley, «The Navier — Stokes Equations — A Classification
of Flows and Exact Solutions» London Mathematical Society Lecture Note Series vol. 334
(Cambridge University Press, 2006) (ISBN 0-521-68162-6) Theoretical and Computational
Fluid Dynamics.

€HT
US Patent No. 4,988,016, J. P. Hawkins and H. Aref, «Self-sealing container» (January 29,

).

HexkoTopble npurJaiieHHble TOKJIa bl

1984

«Vortex dynamics of passive and active interfaces.» Third CNLS Annual Conference, Los
Alamos National Laboratory.

HEJIMHEMHA I IUHAMMJKA 2011. T. 7. Ne3. C. 691-713 7#’



708 Xaccan Aped (1950-2011)

— «Chaos in the dynamics of a few vortices — fundamentals and applications.» Sizteenth
International Congress of Theoretical and Applied Mechanics, Lyngby, Denmark (introductory
lecture).

1986
— «Computational vortex dynamics.» UC Summer School on Nonlinear Science, Santa Fe,
NM (lecture series).
— «The numerical experiment in fluid mechanics.» ITUTAM Symposium on Fluid Mechanics
in the Spirit of G.I. Taylor, Cambridge, England (general lecture). 1987

— «Finger, bubble, tendril, spike — an essay on the morphology and dynamics of interfaces in
fluids.» XVII'th Biennial Fluid Dynamics Symposium, Gdansk, Poland. 1988

— «Vortices, kinematics and chaos.» Second Annual Stanley Corrsin Memorial Lecture in
Fluid Mechanics, The Johns Hopkins University.

— «Point vortex dynamics: Recent results and open problems.» IUTAM Symposium on
Fundamental Aspects of Vortex Motion, Tokyo, Japan (general lecture).

1989
— «Stirring by laminar flow, dynamical systems, and chaotic advection.» Workshop on Applying
Non-Linear Dynamics and Chaos in Fluid Mechanics, Woudschoten, The Netherlands.

— «Fluid networks.» TUTAM Symposium on Topological Fluid Mechanics, Cambridge, UK
(general lecture).

1990
— «Stochastic particle motion in laminar flows.» I[TUTAM Symposium on Fluid Mechanics of
Stirring and Mizing, La Jolla, CA (opening lecture).

1991
— «Lagrangian CFD.» Australasian Congress of Applied Mathematics, New Zealand (opening
lecture).

— «The role of chaos in fluid mechanics,» and «Fluid mechanics of soap films, bubbles and
foams.» Westinghouse Distinguished Lectureship, The University of Michigan, Ann Arbor,
MI.

— «Stirring by laminar flow, dynamical systems, and chaotic advection.» Fluids Engineering
and Science: The USKorea Joint Seminar, South Korea (US delegate and speaker).

— «Vortex interactions as a dynamical system.» Monte Verita Colloqguium on Turbulence,
Ascona, Switzerland. 1992

— «Fluid mechanics of soap films, bubbles and foam.» Chaos — 1V, Kiev.
1993

— «REU@SDSC.» OzCUPEL, First Australian Conference on Computer Use in Physics
Education, University of Sydney, Australia (keynote lecture).

— «Vortex interactions and dynamical systems.» First International Conference on Complex
Systems in Computational Physics. Buenos Aires, Argentina (keynote lecture).
1994
— «Vortices, chaos and turbulence.» Toshiba Keio lecture, Keio University, Japan.
— «Motion of a solid body through ideal fluid.» DCAMM 25th Anniversary, Vedbaek, Denmark.
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1995

— «The role of chaos in describing fluid motions and controlling fluid mixing.» Conference on
Application of Chaos Theory, organized by The Danish-American Fund for the Exchange
of Technology, Copenhagen, Denmark (general audience lecture).

1997
— «Mixing well using chaos.» American Physical Society March Meeting, Kansas City, MO.
— «Dynamics of discrete vortices.» DCAMM Graduate Research School, Technical University
of Denmark, Lyngby, Denmark (lecture series).

— «Directions in engineering education: Classroom perspectives.» Engineering Sesquicentennial,
Brown University, Providence, RI.

1998
— «Turbulent statistical dynamics of a system of point vortices.» Second Monte Verita
Colloquium on Turbulence, Ascona, Switzerland.

1999

— «Foam evolution and flow.» Gordon Conference on Gravitational Effects in Physicochemical
Systems, Henniker, NH (invited lecture).

2000

— «The development of chaotic advection.» Otto Laporte Memorial Lecture, American Physical
Society Division of Fluid Dynamics annual meeting, Washington, D. C. (plenary lecture).

2002

— «Vortex statics — a classical problem of self-assembly.» Symposium on Challenges in
Mechanics, Hotel Frederiksdal, Lyngby, Denmark (opening lecture.)

2003

— «Exotic wakes.» APM2003, XXXI Summer School on Advanced Problems in Mechanics,
St. Petersburg, Russia (plenary lecture).

2004
— «Tech, Terascale and ICTAS.» Richmond Joint Engineers’ Council Annual Banquet,
Richmond, VA.

— «Marvelous mathematical models.» Workshop on Capacity Building in the Mathematical
Sciences, African Institute of Mathematical Sciences, Cape Town, South Africa (2004);
http://www.aims.ac.za/english /workshop.php

— «The three-vortex problem and its ramifications.» The Zhou Pei- Yuan Memorial Lecture
at the Tenth Asian Congress of Fluid Mechanics (ACFMX), University of Peradeniya, Sri
Lanka (plenary lecture).

2005

— «Point vortices: From models of atoms to patterns in Bose-Einstein condensates.» Einstein
Symposium Bibliotheca Alexandrina, Alexandria, Egypt (general audience lecture).

2006

— «Vortex dynamics of wakes,» ITUTAM Symposium on Hamiltonian Dynamics, Vortex
Structures, Turbulence, Moscow, Russia (plenary lecture).
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— «Fluid dynamics in the 21st Century,» Grand Opening of Center for Fluid Dynamics at
DTU, Lyngby, Denmark.

— «Marvelous mathematical models in mechanics,» and «150 years of vortex dynamics,» First
DCAMM Annual Lectures, Aalborg University and Technical University of Denmark.

— «Something old, something new...» Theoretical Fluid Dynamics in the 21st Century —
A Special Meeting in Honour of Professor J. T. Stuart, FRS, Imperial College, London
(opening lecture).

2007
— Founders Day speech, «Trolletale», Herlufsholm Skole, Naestved, Denmark

— «Marvelous mathematical models in mechanics,» Distinguished Lecturer Series, Mechanical
Engineering, Virginia Commonwealth University, Richmond, VA.

— «150 Years of vortex dynamics,» Plenary lecture, Annual meeting of Mexican Physical
Society, Boca del Rio, Veracruz, Mexico.

2008
— «Teaching with toys,» Virginia Tech,
www.vtnews.vt.edu/story.php?relyear=2008&itemno=241

— Lecture series, Kyushu University, Fukuoka (2 lectures); Research Institute for Mathematical
Sciences (RIMS), Kyoto; University of Electro-Communications, Chofu; Nihon University,
Koriyama; Department of Physics, University of Tokyo.

— «Relative equilibria of point vortices.» Twenty Second International Congress of Theoretical
and Applied Mechanics, Adelaide, Australia.

— «The three-vortex problem,» Polish National Fluid Mechanics Conference (KKMP’08),
Jastrzebia Gora, Poland.

2009

— «Vortex patterns» and «A tutorial on point vortex dynamics», lectures at Fluide DT'U
Summer School, Krogerup Hgjskole, Denmark.

— «Chaos theory and fluid mixing», lecture as part of Danish Science Festival, CELF, Nykgbing
F, Denmark.

— «Stability of relative equilibria of three vortices.» Institute colloquium and opening lecture
for annual meeting Trends in Numerical Fluid Mechanics, Polish Academy of Sciences,
Warsaw, Poland.

2010
— Presentations on Niels Bohr visiting professorship at Board meeting and Annual meeting of
the Danish National Research Foundation, Copenhagen, Denmark.
http://www.dg.dk/om-fonden/aarsmoede-2010/
2011

— «Flow kinematics, Dynamical systems, Fluid mixing», Keynote and closing lectures, Physics
of Mizing workshop, Lorentz Center, Leiden, The Netherlands.
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HexkoTopble maHHble O IUTUPOBAHUN
HAy4JYHbIX ImybOsukaiuii Xaccana Apeda

Paszpurne riobasibHOro mHMOPMAIIMOHHOIO MTPOCTPAHCTBA U BO3MOXKHOCTU KOMITBIOTEPHBIX
TEXHOJIOTHIl TIO3BOJISIOT KOCBEHHO OIEHUTDH BJIUsSIHUE ITyOJIMKAINN KOHKPETHOTO aBTOPA 10 KOJIU-
YeCTBY CCBUIOK Ha Hee 3a mocjeqaue 65 Jier, yCTaHOBUTh U IIPOCJICJUTh JINHAMUKY pPOCTa (MJIH
aJIeHus1) UMIAKT-PaKTOpa HAYIHOIO JKypHAJa U T. II.

Hwuxe nipuBojisiTcst HEKOTOPBIE JaHHBIE 00 ONMyOJNKOBaHHBIX cTaThsx X.Apeda, 1o Bepcun
asropurernoii cucremer ISI Web of Science (http://webofknowledge.com), koropas oxsareiBact
6osiee 36 MuLMOHOB craTeil u3 Oosiee dem 6200 KypHAJIOB €CTECTBEHHOHAYYHOTO, SKOHOMEIIE-
CKOT'0 U COIMAJILHOTO MPOQ WIS, BBIMYIIEHHBIX B mepuos ¢ gaBapsa 1945 roga mo centsops 2011
rojia, BKJIIOUAs TaK HaszbiBaeMblil undexc Xupuuab.

Kaxias onybimkoBantasi crarbst umeer coit DOI (digital object identifier) — naop nudp,
KOTOpbIE B COBOKYITHOCTH OJIHO3HAYHO mjaeHTuuImpyoT crartbio. Cxema DOI nHaxoaurcs B Be-
nennu Mexynapoguoro donga DOI (http://dx.doi.org.) DOI onHo3HauHO M Ha BCe BpemeHa
NIPUBSI3aH K KaXKJOW cTaTbe W 0DecrevdnBaeT IMOCTOAHHBIN JIMHK K Helt B VnTepHere, HezaBucu-
MO OT JIFOOBIX U3MEHEHHH B CTpyKType Bebcaiita kypHasa. Hanpumep, crarbsa ¢ DOI:10.1017/
S0022112084001233 mmeer BeG-aapec: http://dx.doi.org/doi:10.1017/50022112084001233, «ro Be-
JIeT K aHHOTAIIUKA CTATbH, C MOCJEYIONUM BbIX0JIoM Ha IoJiHbiil TekeT B HTML niu PDF.

[IpuBonsTcs mamHBIe 3a mocaeaane 20 jer:

<
: z
= 3
E 5
=
=
: 2
= =
[&] [}
? a
~
3 3
4 o

Obiree aucso myoauKaIuit 103

Cymmaproe [ancjio nurupoBanuii 4116

CyMMapHOe 9HCJI0 IUTHPOBAHUI
34 BBIYETOM CAMOITUTHPOBAHUN

3883

Yucjto nuTupoBaHHBbIX yO/mKanmii 2 826

Cpe;LHee YHCJI0 HI/ITI/IpOBaHI/IfI

39.96
Ha 11yOJIMKAIIIO

h-unzexc (npjekc Xupiia) 30

6Xupmr numrer: «YdeHbIH uMeeT uHIEKC h, eciu h u3 ero N, crareil TUTUPYIOTCA KaK MUHUMYM [
pa3 Kaxkziasl, B TO BpeMsl Kak ocrasiunecs (Np,—h) crareit murupyiorcs He 6osee, yeM h pa3 Kaxjad.»
MNunexc Xupina BEIMUCISIETCS C UCIIOIb30BaHIEM OeCIITIATHBIX OOIEJOCTYIIHBIX 0a3 JaHHbIX B llHTEpHEeTE.
Cwm. http://en.wikipedia.org/wiki/H-index
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[Tepsoie 10 mHanbosee MUTUPYEMBIX CTATEM
(o cocrostamio Ha 28 cenrsiopst 2011 roya)

2007

2008

2009

2010

2011

O6rree
YHCIIO

Cpennee
YUCIIO

Title: STIRRING BY CHAOTIC ADVECTION
Author(s): AREF H

Source: JOURNAL OF FLUID MECHANICS
Volume: 143 Issue: JUN Pages: 1-21

DOI: 10.1017/S0022112084001233 Published:
1984

49

46

43

48

31

953

34.04

Title: Passive mixing in a three-dimensional
serpentine microchannel

Author(s): Liu RH; Stremler MA; Sharp KV; et al.
Source: JOURNAL

OF MICROELECTROMECHANICAL SYSTEMS
Volume: 9 Issue: 2 Pages: 190-197

DOI: 10.1109/84.846699 Published: JUN 2000

95

74

42

42

36

536

44.67

Title: INTEGRABLE, CHAOTIC, AND
TURBULENT VORTEX MOTION

IN TWO-DIMENSIONAL FLOWS
Author(s): AREF H

Source:  ANNUAL REVIEW OF FLUID
MECHANICS

Volume: 15 Pages: 345—-389

DOI: 10.1146 /annurev.fl.15.010183.002021
Published: 1983

10

290

10.00

Title: CHAOTIC ADVECTION IN

A STOKES-FLOW

Author(s): AREF H; BALACHANDAR S
Source: PHYSICS OF FLUIDS

Volume: 29 Issue: 11 Pages: 3515-3521

DOI: 10.1063/1.865828 Published: NOV 1986

183

7.04

Title: The development of chaotic advection
Author(s): Aref H

Source: PHYSICS OF FLUIDS

Volume: 14 Issue: 4 Pages: 1315-1325
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