Minutes for the meeting of "The Epistemology of the LHC" of 13.01.12.

Overview 

1. Organisational topics: 

a) future proceedings for history-project

b) dates of future meetings 

c) election of spokesperson

2. Simulation-Project

3. Model-Project 

Brief version 

1. Organisational topics

a) Historical project: Jan Lackie, the suggested project-leader for one of the history-projects, is not able to contribute this year.

Proposed procedure: Ask him to send a two-page long proposal for the project and invite him to attend one of the meetings in February or March (Erhard Scholz), 

b) Dates of future meetings: 17th  of February, 11:00 o'clock 

additionally a two day long meeting either on March 5th and 6th or on March 22nd and 23rd , depending which meeting Martina Merz is able to attend.

c) Elected spokesperson: Gregor Schiemann

2. Simulation-Project

Discussion of the proposal 

Points of critique: 

a) Possibly highlight „Big Questions“?

b) Clarify the connection to the other projects!

c) Social aspect: Mention, that you focus on the epistemological aspect, not the social aspect! (mention link to Martina Merz' work, she focusses on social aspects!)

d) Make clear that it is a case study, not about ATLAS in particular!

e) What is the novelty in the approach? The scale of the experiment and that it deals with only one very complex simulation. Also, simulation has not yet been widely discussed.  

f) How does the project follow from the previous project, how is it connected to it? 

3. Model-Project

The object of the discussion was the article "Models in Science" in the Stanford Encyclopedia of Philosophy, by Roman Frigg and Stephan Hartman (summer 2009 edition)

Conclusion of the discussion: 

For the model-project it is important to have a clear idea about what is meant by the terms „model“ and „theory“ and how these terms are located in the current discussion. The term "model" can be clarified in several ways: 

a) By determining the representational style of the discussed models: Which aspects of reality do the discussed models represent?

b) Through the distinction between classes of models that have "family resemblance" and those that have a common feature (here, all models might have the common feature of being predictive)

c) In opposition to simulation (which would also link the project to the other projects)

d) By clarifying whether the models are able to reach the target, i.e. if knowledge can be transferred from the model to reality (namely, to the target system of the model).

e) By reflecting on the distinction between the semantic and the syntactic view of theories. 

f) By referring back to previous projects: What has been achieved so far, how was the term "model" used in previous research?

The aim is to clarify how much of a model the discussed theory is and vice versa, i.e. how much of a theory the discussed model is. Thereby the aim of the project shall become clearer.

Extended version/ additional information

1. Organisational topics

a) history-project: 

If Jan Lackie is unable to send the suggested two-page-long proposal and attend either meeting, the group decided to try and find a new leader for the project or to skip the project. Peter Mättig offered to meet Jan Lackie in Geneva. It has been decided that the procedure has to be quick and action has to be taken. 

An important requirement for any alternative project leader is that s/he has a background in history of physics. A second project leader may be an expert in particle physics.

b) future meetings:

17th of February: suggested topics of discussion for the meeting: 

a) Martina Merz' social project 

b) "Naturalness and Hierarchy Problem" and "LHC and Gravity" projects 

c) The Model-Project 

d) The Simulation-Project 

e) A possible third workshop

Readings for this meeting: 

Each project-group may send 15 pages of recommended reading, those may contain one single paper, extracts of one long paper or several shorter papers. Martina Merz' proposal and Jan Lackie's proposal for the history project are required, the proposals of the other projects will again be discussed in the following meeting in March. 

March (5th and 6th or 22nd and 23rd):

thorough discussion of all proposals, break to allow for the changes to be made, discussion of the revised proposals

2. Simulation-Project 

Additional comments in the discussion:

ad b)  The representational question may be a good link between the projects: Do simulations become independent from what they simulate or do they still simulate reality? Galisons hierarchical account of models might be helpful here. The connection between the different projects may be easier when the other proposals are available

ad c)  Social questions are for example: How do other scientists understand the work? Are there social aspects in combining different simulations?

ad d)  A comment about the fact that this is a case study, not only about ATLAS may be included in the general layout of the Forschergruppe, not only in the particular proposal

ad f)  This may also be included both in the general layout of the Forschergruppe and the particular proposal.

The changes are to be applied for the last stage and not necessarily for the next discussion.

3. Model-Project 

Points of discussion that lead to the above mentioned result (in bold: results for proposal):

with reference to the Introduction of the discussed article:

1) Representation of a theory is not model of a theory

2) Discussion of the distinction and relation between phenomena, data and, which is missing in the article structure underlying phenomena

Questions: how wide is the concept of phenomenon and is it appropriate? What is the difference between symbol and phenomenon? 

→ Are there phenomena, data or only structures underlying the phenomena in the ongoing research? 

Chapter 1.1 Representational models I: models of phenomena

3) Class and style of models 

There are different styles of models, and all have to answer two fundamental questions: 

1. How is it possible to understand something by something else? 

2. In what style is it represented? 

→ For the proposal it is necessary to clarify what the models represent and in what style! The researchers should consider isomorphism in their models.

Chapter 1.3 Models of theory

4) Discussion about the distinction between and the relationship of semantics, syntax and symbol 

A model is meant to be a true interpretation of a syntactic system. This allow for truth-conditions, which make a semantic content available. 

5) Distinction theory – model 

→ It has to be clarified in the proposal what is meant by „theory“ and „model“ and if this understanding differs from general philosophical or physical understandings of the terms „model“ and „theory“.

Chapter 2 Ontology: What are Models? 

6) Distinctions of how to classify models: family resemblance (only partial overlaps and common features) – theory of models (there is a property in common for all models): 

→ How are the models discussed in the Model-Project to be classified? Do they have a "family resemblance" or a common feature?

→ The targets of the undertaken research are definite kinds of models in the ATLAS-experiment, it has to be shown how they are connected and what is special about them. One suggestion is that all of the discussed models are predictive.

Chapter 2.2 Fictional Objects

7) models as fictional objects

Is it better to say „idealisations“ instead of „fiction“? (no conclusion)

The fictionality of models is independent from its ability to represent 

Chapter 3 Epistemology. Learning with Models

8) What is a model, what is a simulation, what is their relation? 

→ This relation, if clarified, could relate the Simulation- and Model-Project.

Chapter 3.2 Converting knowledge about the model into knowledge about the target

9) How is knowledge transfer from the model to the target possible?

→ It has to be clarified what the models in the research project want to achieve and which information is transferable in the particular models: This might be discussed in context with representation. In this context, the question of how well the model relates to reality might come up.

Chapter 4.1 The two extremes: the syntactic and the semantic view of theories

10) Discussion about the distinction between semantic view of theories and syntactic view of theories: 

Semantic views of theories: theories are classed as models 

Syntactic view of theories: theories are sets of sentences (the most important ones being the laws/axioms of the theory)

Both approaches, the semantic and the syntactic, are normally, i.e. in everyday-science, mixed: There are theories that are not "axiomatizable" and there are always parts of theories and models in theories. 

→ Which one does the project follow, or which combination: How is the percentage of semantic and syntactic elements in the research project? It has to be distinguished in the proposal between the term „model“ in its different uses (example:  The Standard Model is in fact a theory and in physics, incomplete theories are sometimes called models)!

