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my6okoyBaxxaeMble konneru!

"eHepanbHoe KoHcynbcTBOo BenunkobputaHum B Ekatepunbypre, NoconbcteBo BenunkobputaHum
B MockBe, Ypanbckoe otaeneHne Poccuinckon Akagemmn Hayk n IHCTUTYT MexaHWKn CNAoLWHbIX cpeq
Ypanbckoro otaeneHus PAH BbipaxatoT Bam rnyGokoe nouteHne u npurnawatT Bac Ha Poccuincko-
OputaHckoe HayyHoe Kade «Kocmuyeckume MarHuMTHble MONA: HOBble NOAXOAblI B TeOpuUU U
aKcnepumMeHTe», koTopoe coctoutca 11 anpensa 2013 r. B 16.00 B 3gaHum Nepmckoro Hay4Horo LleHTpa
Ypanbckoro otaenenunsa PAH (Mepmb, yn.JleHnHa, 13a).

OcHOBHbIMKM ~ AoknagymMkamum OyayT M3BeCTHble YyyeHble: npodeccop Pununna BpayHuHr wus
YHuBepcuteta MaHuecTtepa (Benukobputanusa) n npodeccop Metp ®Ppuk n3 NHCTUTYTA MEXAHWKM
CMnowHbIX cpen Yparnbckoro otaeneHus Poccunckon Akagemumn Hayk (Mepmb, Poceuns).

Mo Bcem BOMpOCaM, KacawLMMCsi OpraHM3aunm n yyactmus B meponpusatii, Bel n Bawwm konnern moryt
obpawartbca Kk cotTpyaHukam [eHepanbHoro KoHcynbctBa BenukobputanHum B EkatepuHbypre Enene
YecHokoBon (Ten. +7-343-253 5609, e-mail elena.chesnokova@fconet.fco.gov.uk) u WHcTUTyTa
MexaHukn crnowHbix cpeg YPO PAH Hatanbe AnekceesHe HOprnosonm (ten. +7 342 237 8320).
MpepBaputenbHasa peructpauunsa obsisatensHa.

C NCKpEeHHUM yBaXKeHneM,

bxerimc Makryanp,
"eHepanbHbI KoHcyn Benukobputanum B EkatepuHbypre

O-p Dxynua Hantce,
pykoBoguTENb OTAENa Haykn 1 nHHoBaumn NMoconbctea BenukobputaHun B Mockse

Banepui HapyLuuH,
Mpencenartens Ypanbckoro otaenexdms PAH

Banepuin MaTBeeHko

OupekTop MHCTUTYTa MeXaHnKM CNoLWHbIX cped Ypanbckoro otaeneHna PAH
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Dear colleagues,

The British Consulate General in Ekaterinburg, the Science & Innovation Network (SIN) - Russia
of the British Embassy in Moscow, the Ural Branch of the Russian Academy of Sciences and the
Institute of Continuous Media Mechanics Ural Branch RAS cordially invite you to a “UK Russia Space
Science Cafe” on «Cosmic Magnetic Fields: new approaches in theory & experimets » on 11 April
2013 at 16.00 in the Perm Scientific Centre of the Ural Branch of the Russian Academy of Sciences
(Perm, Ul. Lenina,13a).

The speakers working in UK and Russia are:

Professor Philippa Browning from Jodrell Bank Centre for Astrophysics, the University of Manchester
(UK)

&
Professor Peter Frick from the Institute of Continuous Media Mechanics, Ural Branch of the Russian

Academy of Sciences (Russia).

If you would like to attend, please contact Elena Chesnokova on tel. + 7 343 253-5609,

elena.chesnokova@fconet.fco.gov.uk or Natalia Yurlova on tel. +7 342 237 8320.

Yours Sincerely,

James McGuire, HM Consul General, British Consulate-General, Ekaterinburg
Dr Julia Knights, Head Science and Innovation Network (SIN) — Russia, British Embassy, Moscow
Valery Charushin, Chairman of the Ural Branch of RAS, Ekaterinburg

Valery Matveenko, Director, Institute of Continuous Media Mechanics Ural Branch RAS
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Professor Philippa Browning
Jodrell Bank Centre for Astrophysics
University of Manchester

UK

Education:

BA in Mathematics, 1% Class Hons (Cambridge 1979); Part Il Mathematics minenc;
(Cambridge (1980); PhD (St Andrews, 1983)

Positions:

2009 — present: Professor of Astrophysics, University of Manchester;
2001 - 2009: Reader in Physics, UMIST/ University of Manchester;
1994 - 2001: Senior Lecturer in Physics, UMIST;

1985 - 1994: Lecturer in Physics (New blood appointment), UMIST;
1983-1985: Postdoctoral Research Assistant, Department of Applied Mathematics, University of St

Andrews.

Research interests:

Magnetohydrodynamics and plasma physics. Magnetic reconnection, helicity and relaxation, particle
acceleration. Solar coronal heating and solar flares, magnetically-confined fusion plasmas.

Solar atmospheric magnetic fields and activity - magnetic reconnection, turbulence and
relaxation.

The dynamics of the solar atmosphere are dominated by the magnetic field, whose behaviour is variable
on many time-scales, generated in the solar interior by a dynamo process. Magnetic flux tubes emerge
from the dense interior into the atmosphere, interacting with existing field by magnetic reconnection. The
very existence of a hot X-ray corona in the Sun, as well as active phenomena such as solar flares, are a
consequence of this magnetic field.

The role of magnetic fields in heating the corona and producing flares through reconnection will be
described. A very useful theoretical framework is relaxation theory, in which the magnetic field relaxes to
a minimum energy state through turbulent reconnection. | will show how large-scale
magnetohydrodynamic instabilities such as the kink instability can trigger a relaxation process and lead
to turbuient energy dissipation, presenting the results of 3D magnetohydrodynamic simulations and
analytical calculations of distributions of energy releases. Results from laboratory magnetically-confined
plasma experiments will also be discussed, which show that relaxation is driven by "dynamo" electric
fields, associated both with large-scale fluctuations and small-scale turbulence.
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Mpodeccop dununna BpoyHUHr
AcTtpoduanyecknin ueHTp xkoapenn-baHk
YHunBepcutet MaH4yecTepa
Benukobputanuna

O6Gpa3soBaHue:

CreneHb bakanaBpa B o6nactu maremaTuku, Iunnom ¢ oTnminem
- Kambpuax (1980);

CrteneHb goktopa dunocodun (PhD)
- CeHT-OHgptoc, (1983)

MNo3uuunnm:

2009 — no HacTosLee BpeMS MNpodeccop AcTpoduaunkn, YHusepcutet MaHyectepa

2001 — 2009 HoueHT kadenpbl dunsnkn, YHusepcutet MaHuectepa

1994 - 2001.: Ctapwwui npenogasarternb kadeapbl dusmkn , YHnBepcutet MaHuecTtepa;
1985 - 1994: Jlektop no dusuke (New blood appointment), YHmBepcuteT MaH4decTepa;
1983 - 1985: noct-gok, ®akyneteT MNMpuknagHon MaTtemaTtukn, YHnBepcutet CeHT-OHAOpIOC

HayuHble uHTepechl:

MarHuTtHas rmgpoanHamMmuKa u (bm3|/||<a nnas3mbl, MarHnTHble nNepe3amMmblikaHnA, CnpanbHOCTb, YCKOPEHNe
4YacTuu. HarpeB COJTHEYHOM KOPOHbI N COJIHEYHbIE BCIMbILLKKX, TEpMOAOEPHaAd nia3dMma B MarHUTHOM Mnorne.

MarHuTHbIe nons B CONTHEYHOM aTMOCd)epe n CoNMHe4YHad aKTUBHOCTb - MarHUTHoe
nepe3amMmbikaHue, TypﬁyHEHTHOCTb n penakcauunsa

MpeobGnaaatoLlee BNUSHWE Ha ANHAMUKY CONHEYHOM aTMOCepbl OKa3biBaeT MarHUTHOE MNone, KOTopoe
dhopmupyeTcst BHyTpY ConHua guHamo npoueccom. MarHuTHble TpyGKM BbIHOCATCS U3 NAOTHbIX CII0EB B
aTMocdepy, B3aMOAENCTBYS C CYLLIECTBYHOLLMM MOSNIEM NOCPEACTBOM Nepe3amblKaHWii CUNOBbLIX JIMHWA.
Camo cyuliecTBoBaHMe ropsiyeit CorTHEYHON KOPOHbI, BUAUMOIN B PEHTFEHOBCKMX Nyyax, U Takux
AKTUBHbIX SIBNIEHUI KaK COMTHEYHbIE BCMbILLKK, SBNSIETCS CreACTBUEM 3TOrO MarHUTHOIO Mons.

B noknage obcyxaaetcs porb MarHUTHbIX NOMen B HarpeBaHUM KOPOHbI 1 06pa3oBaHMM BCMbILLEK Yepes
nepesamMblikaHus. Ha 0OCHOBe TpexmMepHbIX MarHMTOrmapoaANHaMNYEeCKUX pacHeToB N aHaNMUTUYECKMX
pacyeToB pacnpeneneHnsi BbICBODOXAEHU aHeprun ByaeT nokasaHo, Kakum obpasom
KpynHOMacLUTabHble MarHMTornapoanHaMmyeckne HeyCToMYnMBOCTH, Takne Kak BUHTOBas
HEeyCTONYMBOCTb, MOIYT 3anyCTUTb pPenakcaLMOHHbIN NPOLLECC U NPUBECTU K anccunauum TypbyneHTHon
3Heprun. byayT Takke pacCMOTPEHbI aKCNepUMEHTarbHble peaynbTaTbl, NOfTyYEeHHbIE B X04e U3yyYeHus
nnasmMmbl B MarHUTHOM Mofe, U3 KOTOPbIX crieyeT, YTO penakcauus sanyckaeTcs «aAMHamo»
ANEKTPUYECKNMIN NONSAMMU, BO3HUKHOBEHME KOTOPbIX OBYCIOBMEHO Kak KpynHOMacLUTabHbIMK
KonebaHmsaMn, Tak U MenkomacLiTabHon TypOyneHTHOCTLIO.
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Professor Peter Frick

Institute of Continuous Media Mechanics

Ural Branch of Russian Academy of Sciences
Russia

Education :

1969-1974: Degree in physics at the Physical Faculty of Perm State University,
Perm, Russia (USSR);

1981: Ph.D in Physics, Mathematics, Kharkov State University, Ukraine (USSR);
1991 Doctor of Sciences in Physics at the Mathematics, Institute of Physics, Riga, Latvia (USSR);
1974-1991 Institute of Continuous Media Mechanics of the Ural Branch of the Russian Academy of
Sciences, Perm, Russia.

Current Positions:

Head of Laboratory of Hydrodynamics,
1992— up to now;

Full Professor of Perm States Technical University,
1994—up to now.

Full Professor of Perm States University, Department of Physics,
1995—up to now.

Research Interests:
Fluid Mechanics, theory of turbulence, magnetohydrodynamics, wavelet analysis

"What can we learn about the cosmic dynamo in the laboratory?"

Laboratory study of the dynamo effect, responsible for the cosmic magnetic field generation, is a
challenging but very hard task. The problem comes from the fact that dynamo is a critical phenomenon
and only works under high magnetic Reynolds number, which implies fully developed turbulent flows of
electrically conducting media at large scales. What can be found in current laboratory experiments and
what support for the dynamo theory is available - this will be the topic of this talk.
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Mpodeccop Metp Ppuk

MHCTUTYT MexaHuKn CNNOLLHbIX Cpes
Ypanbckoro otaenenuns PAH

Poccus

O6paszoBaHue u paborTa :

1969-1974: MNepmckuin [ocyaapcTBEHHbIN YHUBEpcUTeT, Nepmb, Poccus.
[dunnom no cneunanbHocTn «Pursnkay;

1981: yyeHas cTeneHb KaHangaTa PUNKO-MaTEMATUYECKNX HAYK,
XapbkoBckun locygapcTBeHHbI YHMBepcnTeT, YkpaunHa (CCCP);

1991: yyeHas cTeneHb AOKTOpa M3MKO-MaTEMATUYECKMX HaYK,
UHCTUTYT ®unsukm , Pura, Jlateusa (CCCP);

1974-1991:UHctuTtyT MexaHmkn CnnowHbix Cpeq Ypanbckoro Otaenenuns
Poccuinckon Akagemunn Hayk, Mepmb, Poccus

3aHMMaeMble [OIMKHOCTH:

3aBepyowmmn nabopatopuen pusmyeckon ruagpoguHamMmmKm
¢ 1992 A0 HacCToSLLEr0 BPEMEHMU;

Mpodpeccop MNepmckoro NocygapcTBeHHOro TexHuyeckoro YHuBepcuteTa,
¢ 1994 A0 HacCToSLLEro BPEMEHMU;

Mpodpeccop MNepmckoro MNocygapcTBeHHOro YHuBepcuteTa, Pusmdyeckun dakynbTeT,
¢ 1995 A0 HacToSLLEro BpEMEHN.

O6nacTb Hay4YHbIX UHTEPECOB:
MexaHwuka XnakocTu u rasa, Teopus TypOyneHTHOCTU, MarHuTHas ruapoanHamMuka, BeMBneT-aHanma.

«4TO MOXHO y3HaTb O KOCMNU4YeCKUX AUHamMoO n3 na60paTop|-|b|x SKCI'IepVIMeHTOB?»

WcecnepoBaHne acbdekta guHamo, obycnasnmBaroLLEero cyLecTBoBaHMe KOCMUYECKUX MarHUTHbIX
Nonen, ABNSETCA MaHsILWEN, HO OYEHb CINOXHOW SKCNepUMeHTarnbHon 3agaden. NMpobnema coctouT B
TOM, YTO ANHAMO ABNAETCA KPUTUYECKUM ABMEHNEM U peanmsyeTcs TOMbKO MPU BbICOKUX 3HAYEHUAX
MarHUTHOro Ymcna PeriHonbAca, YTo npeanonaraeT CyLwecTBOBaHNE pasBUTbIX KPYNMHO-MaCLUTaOHbIX
TypOYyneHTHbIX TEYEHUIN Cpen, C XOPOLUEN INEKTPONPOBOAHOCTbLIO. YTO MOXHO Y3HaTb U3 AOCTYMNHbIX Ha
cerogHsa nabopaTopHbIX SKCNEPUMEHTOB 1 YEM MOSyYEHHbIE pe3yNbTaThbl MOIYT NOMOYb TEOPUM ANHAMO
- BOT Tema npegiaraemoro goknaga.



