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Outline 
• Megascience and big science. Main features. 

• Experimental chain E-25/E-791 (A Hoddeson’s case study.) 

• Epistemic disunity of experimentation. 
• Operational structure of experiment.  
• Boundary objects in experiment. 
• Apparatus becomes Experimentalists’ Second Nature 
• Epistemic disunity is the reason of the experimental chain 

growth 

• Ethical implications 
• Epistemic democracy 

• Is the epistemic unity an imperative ? 
 

 



What is megascience ? 

• Big Science (big costs and teams) 1930-1940. Applied projects. 
• Later also experiments at particle accelerators. Particle physics. (Weinberg, 

Impact of Large-Scale Science on the United States,  Science. 1961.) 
• After ~1970. P. Galison, Spatial and epistemic separation and division of labor. 

Architectural postmodernism, hybrid detectors. 
• Big science: Theorists, experimentalists, instrumentalists 

• Duration of experiments 
• Complication of theories and instruments (education differences) 
• Spatial separation 

• Megascience: 
• Hoddeson , Kolb, Westfall, 2008 :  

• Controversy between “lone independent researcher” (R.Wilson) and “team efforts”. 
• Limited funding 1970-. 

 

“we refer to the bigger big science of the 1970s and 1980s with a new 
name, “megascience.” Hoddeson, Kolb, Westfall, 2008.  



Features of megascience 

• How Hoddeson, Kolb, and Westfall describe them: 

• Increased sizes of 
• Teams,  
• budgets,  
• bureaucracies,  
• time scales, 
• data 

• Deepening specialization (types of detectors and even individual 
detectors) 

• Increased competition for resources (beam time, enclosures) 

• Absence of criteria for ending an experiment 

• Experimental chains (“strings” Bodnarczuk, Hoddeson) 



Charmed particle chain 
• A proton beam from accelerator Main 

Ring strikes a target, secondary 
particles i.e. electrons are produced 

• The electrons interact with a foil 
producing photons and hadrons 

• The photons and hadrons hit another 
target producing charmed particles 
(containing c-quark) 

• Three experiments were proposed, 
two of them approved, E-25 and E-
152. 

• E-25 and E-152 were supposed to 
work one after the other, sharing 
enclosures and other resources. 



Experimental chain 

• TMPS – was planned to use by both groups, but used by one in fact. 

• E-516 submitted E-691 proposal instead of letting E-152 work on 
beam having processed only 15% of their data 

• E-516 and E-691 configurations were almost identical 
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Experimental chain features 
• Next experiment (with the same equipment) is prepared in the 

course of the previous. 

• Apparatus (spectrometer) is the continuity in the chain. 

• Maneuvering around the beam. 

• Impossibility to determine the goals until the end of the 
experiment. 

• Apparatus does not become a facility of general use. 

• Social structure of the experimenters’ team (collaboration) 
reproduces the structure of the apparatus. Also, Galison, 1997. 

• Publishing a small sample of data to have a chance to be approved 
for continuation. 



Structure of experiment and epistemic unity 
A – classic “Galilean” experiment 
B – megascience experiment 

Tph – phenomenal theory, 
Tpr1 – theory of proton beam 
preparation (accelerators), 
Tpr2 – theory of processes in the 
detector, 
Tmeas – measurement theories, 
electrotechnology, triggering etc. 
Tanal – data analysis theories 
(applying calibrations etc.) 
Protons, detector, data – boundary 
objects (Star, Griesemer) 

Why experimentalists build detectors, run shifts etc ? Structure does not require that. Why not just analyze data ?  

Scheme 1 



Structure of experiment explains 
megascience features 

• Apparatus (detector) serving as a boundary object as a result of the epistemic 
disunity between preparation and measurement of phenomena being “Second 
Nature” plays a role of “First Nature” for experimentalists. 

• Apparatus, i.e. artifact, determines the epistemic scope for experimentalists. 

• Boundary objects (protons, detectors) serve goods for negotiation instead of mere 
means of knowledge production. 

• Tpr1, Tpr2 are outside the scope of knowledge and interests of Tanal practitioners 
separated from them by boundary objects. They do not even consider, for example, 
designing new accelerators, beamlines or target systems for themselves as because 
of boundary objects they do not lead to the final goal – DATA.  

• But: data analysis is a translation procedure from an instrument-dependent to an 
instrument-independent language of phenomenal theories using dictionaries-
calibrations. 



Epistemic justice and megascience 
• In Scheme 1 there are two levels: theoretical and instrumental-experimental 

(technical) . There is no epistemic difference between practitioners of Tpr1, 
Tpr2, …, or Tanal. Tanal is often preferred as it has a boundary with Tph (high-
level theory). 

• The widely accepted requirement for data analysts to participate in detector 
making and runs (shifts) has no grounds in the epistemic scheme (due to 
boundary objects). It is not epistemic but ethical. 

• M. Fricker (2007), epistemic justice, E. Anderson (2012) institutional 
epistemic justice. Argues that epistemic prejudice is unjust. Identity prejudice 
of certain speakers (Fricker). Theorists, experimentalists, instrumentalists are 
also identities! (Galison – cultures). Testimonial injustice – exclusion groups 
from agents of knowledge. 

• In megascience – 1) exclusion of preparation group from data-processing 
discourse and practice, 2) exclusion of both preparation and measurement 
groups from high-level theory discourse and practice and vice versa. Chains. 



Ethical implications of epistemic disunity 
and remedy 

• E. Anderson: “When social groups are educated together on terms of 
equality, they share equally in educational resources and thus have access 
to the same  (legitimate) markers of credibility. When they engage in 
inquiry together on terms of equality, members of disadvantaged groups 
can gain epistemic favor in the eyes of the privileged [..] Shared inquiry 
also tends to produce a shared reality, which can help overcome 
hermeneutical injustice and its attendant testimonial injustices.” 

• My point: epistemically disadvantaged groups – groups that are separated 
from phenomenal theory by boundary objects.  

• Separation of communities (theorists, experimentalists, instrumentalists) 
leads to epistemic segregation (stratification). 

• Communities need to study and engage in inquiry together. 

 



Conclusions 
• The formation of experimental chains is grounded not so much in the limited 

funding of research as the absence of interest in the community to the 
developing new accelerators and detectors due to the epistemic disunity.  

• The absence of personal interest in all stages of knowledge production makes 
researchers narrow specialists rather than the Scientists in the classic 
(Galilean) sense. 

• From the epistemic point of view, none of the preparation or measurement 
theories are more privileged. 

• To overcome the epistemic stratification of communities in megascience, 
Anderson’s strategies can be applied (education and research together). 

• The common ethical requirement of equal involvement at all stages of 
phenomena measurement should be extended to the preparation stages, and 
(probably) the theoretical modeling. Testimonial equality. 



Is the epistemic unity an imperative ? 

• Two possibilities: 

•1) Science, Scientists, scientific knowledge are to be 
understood (and treated) in the classic sense ? Yes. 

•2) Science, Scientists, scientific knowledge are to be 
understood (and treated) as the postmodern factory 
production line and its workers? No. 

• For the fundamental science 1) seems more appropriate, 
while 2) for the applied one. 
 


