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1. Scientific results 2013 

This programme, started in 2007, is currently winding down. The main results of 2013 include the 
work in MacKintosh group on rigidity and rigidity transitions in passive and active networks. 
These networks are inspired by biology, and their rigidity transitions are closely related to the 
jamming transition; as described in this year's highlight, the rigidity transition in active networks 
combines a first and second order nature, which is caused by the suppression of fluctuations in the 
rigid clusters - in the more standard jamming scenario for purely repulsive particles, fluctuations 
in the rigid clusters are also strongly suppressed, and a very similar mixture of first and second 
order transition is observed. 
 
The second highlight is the work in the group of Bonn on the scaling of the rheology near the 
jamming point - establishing the connection between jamming and rheology was one of the key 
aims of the programme, and it is satisfying to see that this has become a hot topic in physics, with 
strong contributions in this programme from the groups of Bonn, Schall and Van Hecke in partic-
ular. 
 
A third highlight are the key papers from the group of Vitelli on nonlinear wave propagation in 
marginal materials. This represents a new development in the field of jamming, not foreseen in 
2007: basically, near the jamming point, materials do not only loose rigidity, they also become 
extremely fragile, and their nonlinear response completely dominates their linear response. As a 
consequence, nonlinear excitations, such as shock waves become the dominant mode of energy 
transport. 
 
2. Added value of the programme 

This programme has played a key role in the ongoing growth of the strength of the Dutch soft 
matter community. When we started, the whole topic of jamming and the connection with the rhe-
ology of complex media was just being recognized internationally, and I believe the PIs in this 
projects have contributed to this development significantly. Moreover, many of the PIs have 
worked together in several projects (not restricted to students and postdocs in this programme), 
thus giving the programme a significant multiplier beyond the activities of the PhD students and 
postdocs funded. Having this programme also has had significant international visibility, and 
from personal experience I know it played a positive role in several cases, either for hiring or 
maintaining some of our international soft matter scientist in the Netherlands. Besides, the pro-
gramme allowed the funding the Dutch Soft Matter meetings (in particular international speakers) 
run by MacKintosh, Schall and Van Hecke, which are held twice a year, and which typically bring 
in around 100 attendees, thus playing an important role in community building for the soft matter 
community. 
 
3. Personnel 

This programme, started in 2007, is currently winding down and will be closed in 2014. 
 
4. Publications 

Key publications 
- M. Aytouna, J. Paredes, N. Shahidzadeh-Bonn, S. Moulinet, C. Wagner, Y. Amarouchene, 

J. Eggers and D. Bonn, Drop formation in non-Newtonian fluids, Physical Review Letters, 110, 
034501, 2013. 

- J. Paredes, M.A.J. Michels and D. Bonn, Rheology across the zero-temperature jamming transi-
tion, Physical Review Letters, 111, 015701, 2013. 
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- Y. Rahmani, R. Koopman, D. Denisov and P. Schall, Probing incipient plasticity by indenting 
colloidal glasses, Scientific Reports, 2, 1064, 2013. 

- S. Ulrich, N. Upadhyaya, B.V. Opheusden and V. Vitelli, Shear shocks in fragile networks, Proc. 
Natl. Academy Sci , 110, 52, 2013. 

- A. Tichler, L.R. Gomez, N. Upadhyaya, X. Campman, V.F. Nesterenko and V. Vitelli, Transmis-
sion and reflection of strongly nonlinear solitary waves at granular inter-faces, Physical Review 
Letters. , 111, 048001, 2013. 

- Alvarado, J.; Sheinman, M.; Sharma, A.; MacKintosh, F.C.; Koenderink, G.H., Molecular motors 
robustly drive active gels to a critically connected state, Nature Physics, 9, 591, 2013. 

- Dennison, M.; Sheinman, M.; Storm, C.; MacKintosh, F.C., Fluctuation-Stabilized Marginal Net-
works and Anomalous Entropic Elasticity, Physical Review Letters, 111, 095503, 2013. 

 
5. Valorisation and outreach 

An important goal of the programme is to establish links with industrial partners also, and I note 
that this programme not only has one dedicated PhD position in collaboration with Unilever 
(group Bonn), but has also served as a springboard for further industrial collaborations and IPPs. 
The simulation work in the group of Luding is done in close collaboration with industrial partners, 
and code developed in this project is aimed at doing more realistic material simulations, and is 
provided to the community as open-source. 
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Fact sheet as of 1 January 2014 

 FOM - 07.1629/7 
 datum: 01-01-2014 
 
 
APPROVED FOM PROGRAMME 
 
 
Number 102. 
  
Title (code) Rheophysics: Connecting jamming and rheology (CJR) 
  
Executive organisational unit BUW 
  
Programme management Prof.dr. M.L. van Hecke 
  
Duration 2008-2013 
   
Cost estimate M€ 2.8 
  
Concise programme description 

a. Objectives 

The programme aims at unravelling the yielding/jamming (flow-no flow) transitions exhibited by 
yield stress fluids from a microscopic perspective. The scientific programme is inspired by recent 
findings of a critical jamming transition which separates rigid and flowing states of disordered 
materials. The three closely interconnected scientific questions that will be addressed concern (i) 
the microscopic origin of the jamming of yield stress fluids, (ii) the relation between jamming and 
the formation of shear bands, and (iii) the cause of shear thickening. 

 
b. Background, relevance and implementation 

Because of their enormous range of applications, yield stress fluids, such as drilling fluids, tooth-
paste, shaving foam, coatings and mayonnaise, have been studied intensively. However, the clas-
sical rheological description of these materials, which assumes a constant yield stress, does not 
capture that yield stresses often depend on the materials history and vary in space and time, does 
not always correctly predict when yield stress fluids form shear-bands and does not provide an 
understanding of the behavior of these materials. The missing key ingredient is the coupling 

between the local flow and the local rheological features, mediated by the microscopic organi-
zation of these materials. In this programme a clear framework will be developed by 
incorporating novel microscopic descriptions that have emerged in the study of jamming. The 
proposed programme thus weaves the two strands of jamming and rheology together, allowing 
for the first time to provide a microscopic understanding of the flow of yield stress fluids. In ten 
sub projects a variety of materials, ranging from foam and macroscopic suspensions to colloidal 
and clay suspensions will be studied: the focus is on generic mechanisms. In addition, the pro-
gramme will serve as a nucleus for collaborations with industry. 
 
At present, activities in these fields in the Netherlands are growing but scattered across institutes 
and communities. By bundling these parallel efforts, which individually already have a major 
impact, we will create a strong and focused programme at the forefront of this field. 
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Funding 

salarispeil cao per 01-07-2012 

 

bedragen in k€ < 2013 2014 2015 2016 2017 2018 > 2019 Totaal 

FOM-basisexploitatie* 2.837 - -  - - - 2.837 

FOM-basisinvesteringen - - - - - - - - 

Doelsubsidies NWO - - - - - - - - 

Doelsubsidies derden - - - - - - - - 

Totaal 2.837 - - - - - - 2.837 

* inclusief reserveringen voor een industrieel project (k€ 236) en een stuurbudget (k€ 120). 

 
 
Source documents and progress control 

a) Original programme proposal: FOM-07.1128 
b) Ex ante evaluation: FOM-07.1337 
c) Decision Executive Board: FOM-07.1623 
 
 
Remarks 

This programme encompasses ten projects, carried out at five different universities, plus an extra 
open collaborative project with industry. 
The final evaluation will be based on the self-evaluation report at the end of the programme, 
which will be submitted by the programme management by Summer 2014. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 BO par. HOZB 
 
 
Subgebied: 100% FeF  
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Historical overview of input en output 

 

Input 
personnel (in fte)  finances* (in k€ ) 

WP/V WP/T PhD NWP 

2008 - - 1.2 - 54 

2009 - 1.3 4.8 - 295 

2010 - 1.3 8.5 - 545 

2011 - 2.0 8.5 - 539 

2012 - 1.6 7.6 - 642 

2013 - 1.0 4.4 - 360 

 

Output 
PhD theses refereed publications other publications & 

presentations 
patents 

2008 - 3 4 - 

2009 - 2 15 - 

2010 - 11 12 - 

2011 - 16 19 - 

2012 2 4 15 - 

2013 4 16 20 - 

* After closing the financial year. 
 
 
PhD defences 

2008 
None. 

2009 
None. 

2010 
None. 

2011 
None. 

2012 
Stefan von Kann, 21 December 2012, FOM-T-03. 
Ceyda Sanli, 6 July 2012, FOM-T-03. 

2013 
José Francisco Paredes Rojas, 14 November 2013, 
FOM-A-03. 
Yasser Rahmani, 05 June 2013, FOM-A-03. 
N. Upadhyaya, 05 November 2013, FOM-L-07. 
A.O.N. Siemens, 12 September 2013, FOM-L-25. 

 
 
Patents (new/changes) 

2013 
None. 
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Overview of projects and personnel 

 
Workgroup FOM-A-03 

Leader Prof.dr. D. Bonn 

Organisation University of Amsterdam 

Project leaders Dr. P. Schall 

 
N. Shahidzadeh 

Programme Rheophysics: Connecting jamming and rheology 

Project (title + number) Structuring oil-continuous emulsions by colloidal particles 09CJR12 

 

FOM employees on this project 

Name  Position Start date End date 

J.F. Paredes Rojas PhD 01 September 2009 31 October 2013 

 
 

Leader Prof.dr. D. Bonn 

Organisation University of Amsterdam 

Project leader Dr. P. Schall 

Programme Rheophysics: Connecting jamming and rheology 

Project (title + number) 
Jamming and the glass transition / Shear banding in glasses and 
suspensions 07CJR04 

 

FOM employees on this project 

Name  Position Start date End date 

Y. Rahmani PhD 01 June 2009 31 May 2013 

 
 
Workgroup FOM-L-07 

Leader Dr. V. Vitelli 

Organisation Leiden University 

Programme Rheophysics: Connecting jamming and rheology 

Project (title + number) Competition of jamming and shear banding 07CJR07 

 

FOM employees on this project 

Name  Position Start date End date 

N. Upadhyaya PhD 01 July 2010 30 June 2014 
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Workgroup FOM-L-25 

Leader Prof.dr. M.L. van Hecke 

Organisation Leiden University 

Programme Rheophysics: Connecting jamming and rheology 

Project (title + number) Non affine foam flows 07CJR02 

 

FOM employees on this project 

Name  Position Start date End date 

A.O.N. Siemens PhD 01 August 2009 31 August 2013 

 
 
Workgroup FOM-T-03 

Leader Prof.dr. D. Lohse 

Organisation Twente University 

Programme Rheophysics: Connecting jamming and rheology 

Project (title + number) 
Jamming of particles on a surface / Vibration induced jamming and 
shear thickening 07CJR01 

 

FOM employees on this project 

Name  Position Start date End date 

S. von Kann PhD 01 November 2008 31 December 2012 

 
 
Workgroup FOM-T-17 

Leader Prof.dr. F. Mugele 

Organisation Twente University 

Programme Rheophysics: Connecting jamming and rheology 

Project (title + number) Jamming and yielding of microgel particle dispersions 07CJR05 

 

FOM employees on this project 

Name  Position Start date End date 

O.S. Deshmukh PhD 09 November 2009 08 November 2013 
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Workgroup FOM-T-28 

Leader Prof.dr. S. Luding 

Organisation Twente University 

Programme Rheophysics: Connecting jamming and rheology 

Project (title + number) Jamming, shear banding and microstructure 07CJR06 

 

FOM employees on this project 

Name  Position Start date End date 

A. Singh PhD 24 August 2009 23 August 2013 

 
 
Workgroup FOM-V-13 

Leader Prof.dr. F.C. MacKintosh 

Organisation Vrije Universiteit Amsterdam 

Programme Rheophysics: Connecting jamming and rheology 

Project (title + number) Modelling of non-affine deformations and flow 07CJR03 

 

FOM employees on this project 

Name  Position Start date End date 

M. Vahabi postdoc 15 September 2013 31 August 2014 

M. Sheinman postdoc 01 September 2010 31 August 2013 

 


