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Abstract: The ontic view of scientific explanation is that explanations are objectively in
the world. Critics of the ontic view argue it fails to capture the importance of idealization
as a critical component of scientific practice. Specifically, Robert Batterman argues that
highly idealized mathematical models in physics are counter-examples to the ontic view
or at least show why the ontic view is incomplete as an account of scientific explanation.
My  aim  in  this  paper  is  to defend  the ontic view of  scientific  explanation  against
Batterman's objections.

1.0 Introduction

Wesley Salmon (1989, p. 86) points out that the term “explanation” is ambiguous between at

least two senses: a descriptive sense and an ontic sense. When a school teacher reads from a textbook

about volcanic eruptions on Jupiter's moon Io, the descriptive sense would be the teacher's explanation

of the volcanoes to the children and the ontic sense would be the actual geological processes happening

inside Io. Thus, ontic explanations of phenomena exist independently of whether humans are interested

in explaining them.1 Crucially, proponents of the ontic view argue that scientific models explain a

phenomenon to the extent they refer to the underlying ontic reality. 

Robert  Batterman  argues  the  ontic  conception  of  explanation  is  at  odds  with  an  important

1 Recent defenders of Salmon's ontic view include Glennan (2002) and Craver (2008). A close cousin of the ontic view is 
Strevens' “kairetic” account of explanation (2008). Though this list of supporters seems short, many defenders of the 
ontic view make their commitment implicit in their discussion of specific explanations in biology e.g. Bechtel and 
Abrahamsen claim the 1:3 ratio of oxygen to ATP is “explained by the fact that the primary mechanism of ATP 
formation, oxidative phosphorylation, occurs three times within a sequence of reactions that ends in the formation of 
H2O” (2005, p. 422).
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practice in the physical sciences: highly idealized mathematical modeling of “macro-level” features of

physical phenomena such as “critical points” and “singularities”. The task of this paper is to show that

the ontic view is left intact even if Batterman is right that idealization is important to the practice of

science.

The plan for the paper is as follows. First, I will reconstruct Batterman's argument against the

ontic conception of scientific explanation. Second, I will object to Batterman's appeal to the views of

practicing mathematical modelers by pointing out there is a diversity of opinion within the physics

community,  famously highlighted by Richard Feynman's  idea that  “Einstein had failed because he

stopped thinking in concrete physical images and became a manipulator of equations” (Freeman, 1979,

p. 62).

2.0 Setting up the dialectic

Batterman  rightly  observes that  scientists  are  interested  in  patterns  and  regularities  i.e.

repeatable phenomena: “The world is constantly changing in myriads of ways; yet despite this, we see

the same patterns over and over again in different situations. Idealizing is a means for focusing on

exactly  those  features  that  are  constitutive  of  the  regularity...The  process  of  idealization...is  most

broadly seen as a means for removing details that distract from such a focus—those details that change

without  affecting  the  dominant,  repeatable  behavior  of  interest”  (Batterman,  2009,  p.  430).  For

Batterman, the best explanations of these repeatable phenomena are importantly independent of the

underlying micro-level details of the full ontic explanation. 

Batterman  believes  this  point  has  not  been  sufficiently  appreciated by  what  he  calls  the

“traditional” view of mathematical modeling. According to the traditional view: “Ultimately, the goal is

to arrive at a complete (or true) description of the phenomenon of interest. Thus, on this view, a model
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is better the more details of the real phenomenon it is actually able to represent mathematically” (2009,

p. 429). According to the second, “non-traditional” view, “a good model does not let these [accurate]

details get in the way. In many cases the full details may, in fact, actually detract from an understanding

of that phenomenon.” (ibid., p. 430). On this view, “Idealized models better explain than more detailed,

less idealized models.” (ibid., p. 429). Furthermore, Batterman adds that such idealizations are not only

crucial for understanding but “are in many instances explanatorily  ineliminable.  That is to say, they

play an essential role in the proper explanation of the phenomenon of interest.” (ibid., p. 445).

It's  unclear  what  Batterman  means  by a  “proper”  explanation.  If  we are  talking  about  the

descriptive sense of explanation, the best thing to say is that whether or not an explanation is proper

depends on  the context e.g. whether we are explaining to  ourselves,  a five-year old, or  a scientific

audience. But if we are talking about the ontic sense of explanation, talk of “proper” or “non-proper”

and “better” or “worse” explanations is misleading because ontic explanations are not good or bad in

themselves: “There is no question of objective explanations being 'right' or 'wrong,' or 'good' or 'bad.'

They just are.” (Craver, 2007, p. 27). A descriptive explanation might be good for humans if it helps us

grasp the ontic explanation for natural disasters  that are bad for us, but the ontic explanation itself is

valueless.2 

Given  these  terminological  ambiguities,  we  might  wonder  who  actually  ascribes  to the

“traditional view”.  In his  2002  book  The Devil in the Details  Batterman criticizes what he calls the

“causal-mechanical account” of scientific explanation, citing Wesley Salmon (1989) and Peter Railton

(1981).  Colin Rice has recently broadened the scope of Batterman's critique to apply to what he calls

“causal theories of explanation”, citing Lewis (1986), Salmon (1984), Strevens (2008), Craver (2006),

Kaplan and Craver (2011), and Woodward (2005). According to Rice, what unites all these views is the

claim that  “in order  for  a  model  to  provide  a  satisfactory explanation  it  must  provide  a  veridical

2 c.f.  “Whatever has value in our world now does not have value in itself, according to its nature—nature is always 
value-less, but has been given value at some time” (Nietzsche, 1974, p. 242).
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representation  of  the  salient  causes  of  the  target”  (2013,  2-3). Given  that  the  ontic  view defines

explanations as neither satisfactory or non-satisfactory, it's unclear whether this characterization of the

“traditional view” set-ups a genuine philosophical clash.

Moreover, because the philosophers cited by Rice have diverse views of what the ontic facts are

made out of, Rice's assimilation of them into a single contrast class cannot be that proponents of the

“traditional  view” appeal  to  particular  kinds  of  ontic  stuff.  Instead,  I  believe  the  relevant  contrast

between the traditional and non-traditional view is between those who think complete explanatory texts

describing a phenomenon necessarily  refer to  all the  micro-level facts underlying that phenomenon

versus those who think explanatory texts can be complete without making reference to the totality of

micro-level  facts.  Accordingly,  the  disagreement  is  about  whether  and  to  what extent  a  complete

explanation would necessarily make reference to the entirety of ontic facts even if this set of facts

includes micro-level details outside the scope of human interest or even our ability to fully understand

them.  In the next section, I will reconstruct Batterman's argument for why complete explanations of

some physical phenomena do not refer to all the micro-level details.

3.0 Batterman's Challenge to the Ontic Conception of Explanation

3.1 Idealizing in science

Batterman claims that sometimes the best explanation of a phenomena intentionally leaves out

microscopic details because  such details  are “irrelevant” to the macro-level behaviors. The view  of

scientific modeling Batterman opposes—what he calls  the “traditional view”— is that “One tries...to

arrive at a completely accurate (or 'true') description of the phenomenon of interest. On this view, a

model is better the more details of the real phenomenon it is actually able to represent mathematically”

(Batterman, 2002a, p. 21). On one reading, Batterman seems to be saying that the best explanations of

some phenomena are not complete explanatory texts making reference to the complete set of ontic facts
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in all their  micro details. Batterman's complaints against  the ontic conception are based on  several

features  of  mathematical  modeling:  the  appeal  to  “universality”  or  “repeatability”, the  usage  of

“asymptotic  methods”  (taking the limit  to  make the problem tractable),  and the desire  for  “exact”

solutions to complex equations.

3.2 Universality and repeatability

Batterman argues that solutions to mathematical equations describing the high-level regularities

“characterize a class of 'phenomenologically' equivalent systems—all those exhibiting the same, that is,

universal, intermediate aymptotic behavior” (Batterman, 2002, p. 35). A crude definition of universality

is  that  objects  realized in different  physical  mediums act  in  similar or identical ways. Batterman's

examples include the behavior of fluids and magnets at “critical points”, the behavior of a gas moving

through a tube, the behavior of water droplets falling from a faucet. Accordingly, Batterman says there

are two general features that characterize universality:

1. The details of the system (those details that would feature in a complete causal-mechanical
explanation the system's behavior) are largely irrelevant for describing the behavior of interest. 

2. Many different systems with completely different 'micro' details will exhibit the identical
behavior.” (Batterman, 2002b, p. 13)

Batterman  emphasizes  repeatedly  that  physicists  are  often  interested  in  explaining “macro-level”

phenomena  exhibiting  the  property  of repeatability  (Batterman,  2002a,  p.  35).  By “repeatability”,

Batterman  means  behavior occurs  stably irrespective of micro-level  details.  More  specifically,  the

notion of “mathematical [repeatability]”, as Batterman defines it, “manifests itself in terms of a kind of

stability  under  perturbation  of  the  microscopic  details.”  In  the  case  of  falling  water  droplets,

mathematical repeatability or stability is showcased by using the Navier-Stokes equations  to model

fluid flow.  Derived from applying Newton's second law of mechanics to incompressible fluid flow, the
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Navier-Stokes equation is:

 

 

where ρ is the fluid density,  μ is the velocity of the fluid, v  is the viscosity,  p is the pressure, and f is

other body forces. Batterman thinks it is “extremely important” (his italics) that when the Navier-stokes

equation is solved for values close to a singularity, “all of the length scales become arbitrarily small in

comparison with any external length scale such as the nozzle size of the faucet...the existence of a

similarity  solution  is  an  indication  of  a  kind  of  robustness  or  stability  of  the  phenomenon  under

perturbation  of  various  details”  (2009,  p.  435).  In  other  words, by idealizing  the  model  of  water

droplets to focus on “dimension-less” variables that behave similarly regardless of which the units of

measure are used, scientists are able to describe the “critical” phase transitions of a “universal class” of

system  behavior.  Thus, physicists model water-droplets using only “internal” length and time scales

that are defined in terms of the fluid itself rather than “external” scales such as the size of the actual

faucet. By idealizing over dimension-less variables, we can infer that “when the viscosity v is doubled,

the breakup will look the same at length scales four times as large and at times scales eight times as

large” (ibid., p. 436).

3.3 Asymptotic explanation

Batterman's  big  conclusion  is  that  “The  existence  of  the  scaling  solutions  to  the  one-

dimensional Navier-Stokes equations provide evidence for the universality of the phenomenon. And, as

a result,  it is possible to explain, why different fluids, of different viscosities, dripping from different

nozzles, etc., will exhibit the same shape upon breakup.” (ibid., p. 438). The point is that the solutions
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are solved in terms of variables that are intentionally meant to abstract over the actual spatial-temporal

details. Furthermore, Batterman claims that it is the modeling of these idealized singularities in terms

of scaling solutions “allows for the explanation of such universal behavior.” (2009, p. 443, emphasis

added). Batterman says this is an instance of “asymptotic explanation” or “asymptotic reasoning”. 

Examples of this kind are meant to show why the ontic conception of explanation is incomplete.

While Batterman acknowledges that sometimes physicists are interested in the micro-level details, in

many cases the  best  explanation of the phenomenon will abstract away from irrelevant micro-details

and instead focus on the core set of difference-makers, which might include the presence of “critical

points” that can be seen only at the macro-level. Although  Batterman  does not  spell out an explicit

argument against the ontic view, I charitably interpret it to go something like this:

1. Scientists are interested in macro-level regularities not micro-level details.

2. If we have exact scaling solutions to universal behavior, then we have fully explained
the behavior without appealing to the full set of ontic details.

3. We can give exact scaling solutions through asymptotic idealization.

4. From (2) and (3), we have fully explained the behavior without appealing to the full
set of ontic details.

The conclusion of this argument clearly contradicts the spirit of the ontic view. The argument appears

valid,  so  I will focus my efforts on attacking premise (2): the idea that by providing exact  scaling

solutions we have thereby explained the phenomenon. The vast literature exposing the problems with

the DN model of scientific explanation crystalized to a general lesson about idealization that is under-

appreciated:   “merely subsuming a phenomenon under a set of generalizations or an abstract model

does not suffice to explain it” (Craver, 2006). 

Accordingly, I argue in the next section that Batterman's appeal to idealization in physics fails

to undermine the ontic conception of explanation simply because the ontic view explicitly denies that
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explanations can be “better” or “worse”; they just are. Explanations that appeal to all the ontic facts can

only be “worse” than idealized explanations if  we are talking about explanation in the descriptive

sense. Human finitude places severe limits on how much information we can handle while trying to

understand the world around us,  so it  is  natural  that  humans would place  great  value on abstract

idealizations that apply to a wide variety of phenomena. While Batterman's appeal to idealization is an

important contribution to our understanding of human psychology, it does not contradict the ontic view

of explanation.  At best,  they are orthogonal.  Rather  than diagnosing this  as a  mere terminological

dispute over the correct usage of the English word “explanation”, I use Batterman's own examples to

highlight an under-appreciated feature of theoretical physics that makes it distinct from mathematical

physics: the notion that  conjectures in physics must  have a “physical meaning”  to be true whereas

mathematical conjectures do not.

To add more support to this lesson, I appeal to Richard Feynman's explanation of Faraday's Law

as a counter-example to Batterman's one-sided interpretation of how physicists themselves understand

the relation between physical laws and the mathematical equations used to describe them.  Feynman's

explanation of Faraday's Law illustrates how mathematics is helpful to physicists in a way that physics

is  not  helpful  to  mathematicians  precisely  because  physical  statements  must have  a  meaningful

connection to reality whereas mathematical statements do not.

4.0 Feynman on Faraday's Law

“The greatest discoveries abstract away from the model and the model never does any 
good.” ~ Richard Feynman

Faraday's Law states that the electromotif force is equal to the negative of the proportion of magnetic

flux over time. In plainer terms, the law describes how an electromagnetic force is generated when

exposed to a changing magnetic field. Faraday's Law was discovered through Faraday's experimental
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work involving electrical batteries, wires, and magnets. In one experiment, Faraday took wires hooked

up to a battery and coiled them around the left side of a metal loop. The right side of the loop was also

wrapped with wires, with these hooked up to a voltage meter. Faraday predicted that the electrical

current running through the left-side of the metal loop would generate a kind of electrical “wave” that

would travel across the gap to the right side of the loop. This wave-activity was indeed observed when

he disconnected and reconnected the voltage meter, in effect changing the magnetic flux. 

Further experimentation revealed that  quickly moving a magnetic bar back and forth through

the metal loop induced an electrical force. Quantitatively, Faraday's “law of induction” states that for a

wire tightly wound N number of times with an equal change in magnetic flux (ΦB), the electromotif

force is equal to:

 

Faraday's original explanation of electromagnetic induction involved an appeal to invisible “lines of 

force”. Critics rejected Faraday's explanation due to its lack of theoretical precision, but later James 

Maxwell used Faraday's experimental work as the basis for a more systematic and rigourous reduction 

of the phenomena to differential equations. Thus, Faraday's Law eventually became a special case of 

what is now known as the Maxwell-Faraday equation:

 

 

Following Batterman's minimalist approach, we might be tempted to say the explanation of Faraday's

Law  is  provided by a  minimal  model for  the  “macro-level”  electrical  phenomena observed in  the

laboratory that abstracts or idealizes over irrelevant micro-level details. Thus, on the minimal modeling
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approach, “sometimes a model is a better explanation in virtue of, rather than in spite of, its being

highly idealized and providing little (if any) accurate information about causes”  (Rice,  2013, p. 2)

(Rice, 2013, p.2). Contrast this explanation of Faraday's Law with Richard Feynman's more “down-to-

earth” explanation of Faraday's Law:3

“Faraday's  law...means  that  the  amount  of  material  deposited  is  proportional  to  the
charge which goes through the system. It sounds very mathematical, but what is actually
happening is that the electrons going through the wire each carry one charge...So that
mathematically-appearing  law  has  as  its  basis  nothing  very  deep,  requiring  no  real
knowledge of mathematics.” (Feynman, 1967, p. 36, emphasis added)

On one reading of this quote, Feynman is arguing that what explains the adequacy of Faraday's

law is ontic facts about individual electrons at the micro-level scale. In other words, what explains the

phenomenon of electromagnetic induction is not the mathematical description of the phenomenon, but

rather, what explains the phenomenon is ontic facts about individual electrons carrying charge. The

explanation  is  physical,  not  mathematical.  Feynman  explains the  difference  between  physics  and

mathematics in terms of an epistemic asymmetry:

Mathematicians are only dealing with the structure of reasoning, and they do not really
care what they are talking about. They do not even need to  know what they are talking
about,  or, as they themselves say, whether what they say is true…But the physicist has
meaning to all his phrases… That is a very important thing that a lot of people who come
to physics by way of mathematics  do not appreciate. Physics is not mathematics, and
mathematics is not physics. One helps the other.  But in physics you have to have an
understanding of the connection of words with the real world. (Feynman, 1967, p. 55) 

In other words, mathematics is useful to physicists because it helps us simplify a complex ontic reality

but physics is not useful to mathematics in the same way because mathematicians do not care if their

equations have any physical meaning. I believe this epistemic asymmetry illustrates why a minimal

3 “Down-to-earth” refers to a quotation from R.J. Baxter that Batterman uses to set-up the “traditional” view of modeling:
“There are 'down-to-earth' physicists who reject lattice models as being unrealistic. In its most extreme form, their 
argument is that if a model can be solved exactly, then it must be pathological. I think this is defeatist nonsense.” 
(Batterman, 2002a, p. 23)
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model of a phenomenon is a minimal explanation of the phenomenon. If a minimal model has zero

physical meaning (in Feynman's sense) then it has zero explanatory power for the same reason that

mathematical descriptions devoid of physical meaning cannot explain any physical phenomena. Thus,

the extent to which a minimal model has explanatory power is proportional to its physical meaning. 

Furthermore,  the  ontic  view says  the only reason the  Navier-stokes  equation  is  capable  of

explaining a wide variety of genuine physical phenomena is that the Navier-stokes equation is loaded

with a high amount of physical meaning that makes reference to an underlying physical reality. This is

not surprising since the Navier-stokes equation is derived from Newton's second law of mechanics, a

physical law firmly rooted in physical reality.

Batterman might object that Faraday's Law is disanalogous to the usage of Navier-stokes to

explain  water-droplets  because  the  Navier-stokes  equations  are  used  to  describe  macro-level

“repeatable” behavior  of  physically  different  fluid  mediums displaying similar  behaviors  across

multiple  scales  whereas Faraday's  Law only describes a single class of phenomena.  However,  this

objection fails for two reasons.

First  of  all,  Batterman's  notion  of  “repeatable”  behavior  is  explicitly  dependent  on  the

contingent fact that human scientists are interested in regular patterns. For Batterman, the Navier-stokes

equation  is  explanatory because it  focuses  on “those details  that  can  change without  affecting the

dominant, repeatable behavior of interest” (2009, p. 430, emphasis added). However, what if I want an

explanation for “non-interesting” details? According to the ontic conception of explanation, there are

explanations for both interesting and non-interesting phenomena. Indeed, the very notion of what's

interesting to humans or even what's tractable for humans to understand is entirely irrelevant to  the

ontic  view. Thus, Batterman's appeal to “repeatable” regularities is anthropocentric and thus not an

objection to the claim that ultimately ontic facts explain non-interesting phenomena in precisely the

same way that ontic facts explain interesting phenomena.
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Second, Batterman skirts around but never firmly answers what kind of properties characterize

the “repeatable behavior” of water  droplets.  One worry is  that  the reality of  universal  behavior is

ambiguous between whether such behavior constitute “higher-level” properties that supervene on a

lower-level realizer base or whether such repeatable behaviors are simply lower-level facts “arranged

droplet-wise”. On the former view, higher-level properties are “multiply realizable” insofar as they can

be realized in physically different mediums. The classic examples of multiple realizability are in the

context  of  psychology e.g.  pain is  a  “higher-order”  property that  can be realized in  either  human

nervous systems or Martians with radically diffirent physiological underpinnings. Similarly, Batterman

endorses the thesis of multiple realizability in physics, but cashes it out in terms of universal behavior:

“The  philosophical  notion  of  multiple  realizability  appears  to  map  nicely  onto  the  physicists'

conception of the universality of certain behaviors” (Batterman, 2002b, p. 74).

Batterman seems  prima facie committed to the reality of higher-level properties in the same

way that functionalists about pain are committed to the reality of pain as a higher-level property. One

problem with this view is that multiple-realizability is often explained in terms of a supervenience

relation, a notoriously weak metaphysical relation that can be accommodated by proponents of both the

traditional and non-traditional approaches to explanation.  However,  Batterman's own commitment to

genuine higher-level properties is textually ambiguous, to say the least.  In some places, Batterman

seems  to  characterize  asymptotic  explanation  in  terms  of  the  epistemic necessity  of  a  high-level

description; in other places, he suggests that the asymptotic explanation is successful insofar as it refers

to genuine high-level properties. 

Sometimes  these  two  contradictory  views  arise  in  the  same  paragraph.  For  example,  in  a

discussion of the renormalization group strategy in physics (a form of minimal modeling), Batterman

claims this form of explanation highlights two features of universal behavior. The first feature is that
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“The details of the microstructure of a given fluid are largely irrelevant for describing the behavior of

the particular system of interest” (2002b, p. 38, second set of italics mine) and the second feature is that

“different  systems  with  distinct  microstructures  exhibit  identical  behavior”  (ibid.).  In  the  same

paragraph Batterman restates the first feature as “the details of the microstructure of any one individual

system are virtually irrelevant for its behavior at that point” (ibid.). In the first statement of this feature,

Batterman is talking about what's irrelevant to  descriptions  of behavior and in the second statement

Batterman is talking about what's irrelevant to the behavior of the system. 

Batterman  shifts back and forth between  discussing universality as high-level descriptions of

systems we are interested in  and discussing universality as the high-level properties that are  actually

responsible for the behavior of interest.  Batterman is frustatingly ambiguous on precisely the issue

most relevant to reconciling asymptotic explanation with the ontic view.  To his credit, Batterman is

sensitive to the metaphysical problem of higher-level properties or entities with novel causal powers

“arising out-of” lower-level realizer base. Batterman is critical of what he calls the “received view” of

emergence whereby “the world is construed as consisting of a hierarchy of levels” where these levels

have part-whole relations with the lowest levels “containing” the higher-levels. Batterman says “'Level'

talk  here  seems completely inappropriate.  Instead,  it  makes  better  sense  to  speak  of  a  distinction

between scales”  (2002b, 116).  

However, Batterman never gives a positive account of what “universal behavior” amounts to.

Rather, he says such behavior exists in a “no-man's land” between different theories, eschewing the

traditional hierarchical notion of inter-theoretic reduction altogether.  Strangely, Batterman  seems to

define the properties of universal  behavior  in terms of the  epistemic failure of reductionism: “The

novelty  of  emergent  phenomena—their  relative  unpredictability and  inexplicability—is  a  direct

consequence of the failure of reductionism....What is relevant—that is, what is necessary—is the failure

of  the  physicists'  sense  of  reduction”  (2002b,  p.  125-126).  This  sounds  like  explanation  in  the
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descriptive sense given that “failure” is an anthropocentric notion. But in the next sentence, Batterman

switches back to the ontic sense,  saying “Such reductions fail  because of the existence of genuine

physical  singularities”  (ibid.,  p.  126).  But  because  Batterman's  account  of singularities  exists in  a

theoretical “no-man's land”, it's unclear what it means to be “genuinely” physical and whether this

presents any real difficulty for the ontic view of explanation.

In contrast to Batterman's oscillation on what universality physically amounts to, the ontic view

can  philosophically  account for “high-level” properties  without requiring the existence of “genuine”

higher-order levels of reality. Proponents of the ontic view claim the “novelty” of emergence is a side-

effect  of  human  frailty  and  that  a  scientific  theory  or  model  invoking  talk  of  strongly  emergent

properties  is simply  short-hand  for a  more  complicated  causal story  (Kaplan  &  Craver,  2011).

Ontologically, a proponent of the ontic could endorse John Heil's recommendation that

…[W]e  abandon  the  notion  that  reality  is  hierarchical.  We  can  accept  levels  of
organization,  levels  of  complexity,  levels  of  description,  and  levels  of  explanation,4

without commitment to levels of reality in the sense embraced by many self-proclaimed
anti-reductionist  philosophers  today.  The upshot  is  a conception of  the world and our
representations of it that is ontologically, but not analytically, reductive.  (Heil, 2003, p.
10) 

In other words, the defender of the ontic conception of explanation can admit that repeatability and

universality classes constitute a unique level of organization or description but they do not constitute a

fundamental break from physical reality that undermines the ontic conception of scientific explanation.

Although it might not be possible to analytically or epistemically reduce the behavior of water-droplets

to micro-level details, our tentative confidence in particle physics gives us grounds for an ontological

reduction of water-droplets to micro-level details.

The distinction between epistemic and ontological reduction maps nicely on the epistemic and

ontic senses of explanation. Accordingly, Batterman's project can be construed as an attempt to show

4 Heil's usage of “levels of explanation” is clearly synonymous with the communicative or textual sense of explanation, 
not the ontic conception. 

                                                                                                                                               14



how the failure of epistemic reduction is actually a virtue of epistemic explanation. However, ontic

explanations exist whether or not epistemic reduction is a scientific virtue or practically attainable.

Thus,  Batterman's  arguments  illustrate  the  follies  of  epistemic  reductionism but  fail  to  undermine

ontological reductionismis

Conclusion

Batterman's book title The Devil in the Details contains a dual-meaning. First, Batterman claims

that  philosophical  accounts  of  scientific  explanation  have  ignored  the  importance  of  asymptotic

explanation because they have not paid sufficient attention to the minute details of scientific practice,

where mathematical idealization is  rampant.  Second, Batterman argues that  too many  ontic  details

often make for a worse explanation than an explanation that intentionally ignores  ontic  details.  To

defend the ontic view, I pointed out there are diverse opinions in the physics community about the

nature of mathematical physics, including Richard Feynman vision of a concrete physical reality lying

behind mathematically expressed statements of physical law: 

I have often made the hypothesis that ultimately physics will not require a mathematical 
statement, that in the end the machinery will be revealed, and the laws will turn out to be 
simple, like the checker board with all its apparent complexities. (1967, p. 57)

My argument claim is not “Feynman said it, therefore it's right.”  Rather, I appeal to Feynman because

Batterman's  quotations  from scientific  authorities  are  chosen  to  support  a  particular  philosophical

conception of mathematical modeling, and it is important to highlight the diversity of opinion amongst

physicists with regard to philosophical questions about the role of mathematics in physics. Accordingly,

Batterman has brought to light interesting epistemic facts about the nature of scientific practice but has

not undermined the ontic view of scientific explanation. Perhaps Batterman's point is more modest and

he  merely  aims  to  show an  interesting  feature  of  scientific  practice  that  has  been  ignored  by

philosophers of science and should been seen as a rich source for philosophical insights. If this is the
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goal, Batterman has succeeded admirably but the ontic view is not thereby defeated.
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