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Centre International des Sciences Mécaniques
International Centre for Mechanical Sciences

ACADEMIC YEAR 2014
The Simo Session
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2QN[OGT�UQNWVKQPU��EQNNQKFCN�
suspensions, emulsions, 

gels, granular matter, 

biological materials such 

as the cytoskeleton, 

bacterial suspensions, and 

EGNNWNCT�VKUUWGU�CTG�CNN�EQORNGZ�
materials lying at the interface 

DGVYGGP�ƀWKFU�CPF�UQHV�UQNKFU��
Their mechanical properties result 

from the subtle interplay 

between their microstructure 

at the mesoscales, and the 

HQTEGU�FTKXKPI�VJG�ƀQYU�GKVJGT�CV�
the  macroscale (e.g. sheared, 

CPF�CFXGEVGF�ƀWKFU��QT�CV�
the microscale (e.g. thermal 

ƀWEVWCVKQPU��QT�NQECN�UGNH�
propulsion). 

Much research efforts have 

been devoted to understand 

VJG�ƀQY�RTQRGTVKGU�QH�VJGUG�
UQHV�OCVGTKCNU��KP�ſGNFU�CU�
diverse as soft-condensed 

matter physics, biophysics, 

materials science, chemical and 

Alexander Morozov - 7PKXGTUKV[�QH�'FKPDWTIJ��7-
5 lectures on: 0QP�0GYVQPKCP�(NWKF�/GEJCPKEU�CPF�'NCUVKE�
Instabilities.

$CUKEU�QH�PQP�0GYVQPKCP�ƀWKF�OGEJCPKEU�YKNN�DG�TGXKGYGF��YKVJ�
GORJCUKU�QP�XKUEQGNCUVKE�ƀWKFU�CPF�VJG�GHHGEVU�QH�ƀWKF�GNCUVKEKV[�
QP�VJG�GOGTIGPEG�QH�NCTIG�J[FTQF[PCOKE�ƀWEVWCVKQPU�
XKUEQGNCUVKE�
instabilities, and transition to chaos and turbulence).

Todd Squires -�7PKXGTUKV[�QH�%CNKHQTPKC��5CPVC�$CTDCTC��%#��75#
5 lectures on: /KETQTJGQNQI[�QH�%QORNGZ�(NWKFU�
This section will focus on the microscopic basis for non-Newtonian 

DGJCXKQT��CPF�OQTG�URGEKſECNN[�QP�VJG�VJGQT[�QH�OKETQTJGQNQI[�CU�
C�VQQN�HQT�VJG�OGCUWTGOGPV�QH�EQORNGZ�TJGQNQIKECN�RTQRGTVKGU�CPF�
UOCNN�UECNG�ƀWEVWCVKQPU�

Davide Marenduzzo -�7PKXGTUKV[�QH�'FKPDWTIJ��7-
5 lectures on: Active Liquid Crystals and Active Soft Matter. This 

UGEVKQP�YKNN�TGXKGY�TGEGPV�FGXGNQROGPVU�KP�VJG�ſGNF�QH�CEVKXG�NKSWKF�
crystals and other active materials, from a soft-condensed matter 

perspective.

David Saintillan -�7PKXGTUKV[�QH�%CNKHQTPKC�5CP�&KGIQ��.C�,QNNC��%#��
75#
5 lectures on: (NWKF�/GEJCPKEU�QH�#EVKXG�5WURGPUKQPU�
4GEGPV�OQFGNU�HQT�VJG�ƀWKF�OGEJCPKEU�QH�UWURGPUKQPU�QH�UGNH��
propelled microorganisms will be presented, from the description of 

individual swimmers to the modeling of collective dynamics.

Olivier Pouliquen -�+756+��2QN[VGEJ�/CTUGKNNG��(TCPEG
5 lectures on: (NWKF�/GEJCPKEU�QH�&GPUG�5WURGPUKQPU�
(NQY�RTQRGTVKGU�QH�FGPUG�RCTVKEWNCVG�UWURGPUKQPU�CPF�YGV�ITCPWNCT�
materials will be discussed, with an emphasis on hydrodynamics 

and rheological behavior.

Matthieu Wyart - 0GY�;QTM�7PKXGTUKV[��0;��75#
5 lectures on: ,COOKPI�CPF�7PLCOOKPI�6TCPUKVKQPU�KP�&KUQTFGTGF�
Solids.

This section will also consider dense suspensions and granular 

OCVVGT��DWV�YKNN�HQEWU�QP�VJG�UVCVKUVKECN�RJ[UKEU�QH�VJG�
WP�LCOOKPI�
transition in these systems.

All lectures will be given in English. Lecture notes can be downloaded 

from the CISM web site, instructions will be sent to accepted participants.

mechanical engineering. Two 

main complementary descriptions 

have emerged in these different 

communities: on the one hand, 

VJGUG�EQORNGZ�ƀWKFU�ECP�DG�
described as continua using the 

GSWCVKQPU�QH�ƀWKF�OGEJCPKEU�YKVJ�
phenomenological constitutive 

laws; on the other hand, they 

can also be described using non-

equilibrium statistical physics. In 

VJKU�EQPVGZV�VJG�EQPUVKVWVKXG�NCYU�
CPF�VJG�OGUQUECNG�ƀWEVWCVKQPU�
are accurately described, but 

only yield minimalistic mechanical 

models. Both approaches 

have their merits, and their 

combination has proven to 

yield outstanding advances in 

the understanding of the large-

scale mechanical properties of 

UQOG�EQORNGZ�U[UVGOU�UWEJ�CU�
RQN[OGTKE�ƀWKFU��*QYGXGT��QXGT�
the last 20 years, interactions 

DGVYGGP�VJG�ƀWKF�OGEJCPKEU��
soft-condensed-matter and 

statistical-physics communities 

have been scarce.

6JG�QDLGEVKXGU�QH�VJKU�5WOOGT�
5EJQQN�CTG�VYQHQNF��ſTUV��RTGUGPV�
the participants with an overview 

QH�VJG�GZEKVKPI�ſGNF�QH�ƀQYKPI�
soft matter, with focus on a 

few topics of active research 

interest; second, reconcile the 

UVCVKUVKECN�RJ[UKEU�CPF�ƀWKF�
mechanics descriptions of these 

systems, by bringing together 

lecturers from both communities 

to discuss similar problems from 

the perspective of their own 

discipline. The contents of the 

School will articulate around three 

main themes: 


���(NWEVWCVKQPU�CV�CNN�UECNGU�KP�
8KUEQGNCUVKE�(NWKFU��

(2) Mechanics and Structure 

QH�#EVKXG�(NWKFU��

���(NQYU�CPF�#TTGUV�KP�&GPUG�
5WURGPUKQPU�CPF�)TCPWNCT�
Materials. 

These themes have been 

UGNGEVGF�VQ�TGƀGEV�EWTTGPV�
interests in soft-matter research, 

while being distinct enough 

from one another to provide a 

broad and general introduction 

QH�VJG�ſGNF�VQ�VJG�RCTVKEKRCPVU��
Our purpose is to provide the 

Summer School participants with 

two complementary lectures on 

each theme: two researchers of 

different backgrounds will give 5 

NGEVWTGU�GCEJ�QP�C�UWDLGEV�TGNCVGF�
to their research interests. 

The targeted audience for 

this Summer School will be 

CFXCPEGF�2J&�UVWFGPVU�CU�YGNN�
as postdoctoral researchers 

KP�FGRCTVOGPVU�QH�2J[UKEU��
Biophysics, Engineering, and 

Materials Science.

The participants are also invited 

to give a short oral presentation 

on their research.

#�0��/QTQ\QX�CPF�9��XCP�
Saarloos, "An introductory essay 

on subcritical instabilities and the 

transition to turbulence in visco-

GNCUVKE�RCTCNNGN�UJGCT�ƀQYU���2J[U��
4GR�����������
������

6�/��5SWKTGU��6�)��/CUQP��ő(NWKF�
mechanics of microrheology,” Annu. 

4GX��(NWKF�/GEJ��������������

������

/�%��/CTEJGVVK��,��(��,QCPP[��5��
Ramaswamy, T.B. Liverpool, J. 

2TQUV��/��4CQ��4��#FKVK�5KOJC��ő5QHV�
CEVKXG�OCVVGTŒ��4GX��/QF��2J[U������
����������
������

D. Saintillan and M.J. Shelley, 

"Active suspensions and their 

PQPNKPGCT�OQFGNU���%��4��2J[UKSWG�
��������
������

,�,��5VKEMGN��4�.��2QYGNN��ő(NWKF�
mechanics and rheology of dense 

UWURGPUKQPUŒ��#PPW��4GX��(NWKF�
/GEJ��������������
������

'��.GTPGT��)��&WTKPI��/��9[CTV��
ő#�WPKſGF�HTCOGYQTM�HQT�PQP�
$TQYPKCP�UWURGPUKQP�ƀQYU�CPF�
UQHV�COQTRJQWU�UQNKFUŒ��20#5������
����������
������
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FLOWING SOFT MATTER: BRIDGING THE GAP BETWEEN 
STATISTICAL PHYSICS AND FLUID MECHANICS

Udine, June 30 - July 4, 2014
Application Form

2NGCUG�RTKPV�QT�V[RG�

Surname  ____________________________________________

Name  _______________________________________________

#HſNKCVKQP�AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Address _____________________________________________

 ___________________________________________________

E-mail ______________________________________________

2JQPG�AAAAAAAAAAAAAAAAAAAA(CZAAAAAAAAAAAAAAAAAAAAAAA

/GVJQF�QH�RC[OGPV�WRQP�TGEGKRV�QH�EQPſTOCVKQP�
2NGCUG�EJGEM�VJG�DQZ�

The fee of Euro 700,00 includes  IVA/VAT tax and excludes bank charges

R I shall send a check of Euro _______________________________________

R Payment will be made to CISM - Bank Account No. 094570210900, 
 VENETO BANCA - Udine (CAB 12300 - ABI 05035 - SWIFT/BIC   
 VEBHIT2M - IBAN CODE IT46 N 05035 12300 09457 0210900).
 Copy of the receipt should be sent to the secretariat

R I shall pay at the registration counter with check or VISA Credit Card    
 (Mastercard/Eurocard, Visa, CartaSì)

+/2146#06��%+5/�KU�QDNKIGF�VQ�RTGUGPV�CP�KPXQKEG�HQT�VJG�CDQXG�UWO��
2NGCUG�KPFKECVG�VQ�YJQO�VJG�KPXQKEG�UJQWNF�DG�CFFTGUUGF�

Name ______________________________________________________________________________________________________________

Address  ___________________________________________________________________________________________________________ 

 ________________________________________________________________________________________________________________

 _______________________________________________________________________________________________________________

%�(���_________________________________________________________________________________________________________________

8#6�+8#��No. __________________________________________________________________________________________________


���1PN[�HQT�'7�TGUKFGPVU�QT�HQTGKIPGTU�YKVJ�C�RGTOCPGPV�DWUKPGUU�CEVKXKV[�KP�+VCN[�

1PN[�HQT�+VCNKCP�2WDNKE�%QORCPKGU
R  I ask for IVA exemption (ex law n. 537/1993 -  art. 14 comma 10).

Privacy policy: I understand that data received via this form will be used only to 

provide information about CISM and its activities, within the limits set by the Italian 

NGIKUNCVKXG�FGETGG�PQ�����������CPF�UWDUGSWGPV�COGPFOGPVU��
Complete information on CISM’s privacy policy is available at www.cism.it.

I have read the "Admission and Accommodation" terms and conditions and agree.

Date _______________      Signature 


