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Introduction

Many different projects have been pursued undeh#aeling ‘the definition of death’. Those who
pursue these projects differ in what they are gymdefine and in what sense they are trying fmee
it. Some take their target to be a notion of défai applies only to human beings or only to pesson
Some try to ‘define’ their target merely in the pmic sense of specifying a reliable and easily
detectable mark or indicator ofit.

This chapter pursues a more general and metaphpsiagact. My central target will beying,
the concept (or property or relation) expressethbyverb ‘die’ as it occurs in sentences in the
perfective aspect, such as ‘Mary died at midnigra'ssume that this is a general biological concept
that applies univocally across a wide range oftiestiincluding human beings, cats, trees, bacteria
and individual cells (e.g., human skin cells) thig not organisms. These things all die, in theesam
sense of ‘die’. My main concern in the chapterasto define the word ‘die’ or to analyze the cqpice
it expresses. Rather, it's the project of givinfpimative, metaphysically necessary and sufficient
conditions for a thing to die at a time. In partiguit's the attempt to formulate a true and infiative
instance of the following schema:

S Necessarily, for any x and any t, if t is ananst then x dies at t if and only if
3
Each instance of S can be thought of as an ansvtke tquestion, “When does a thing dfe@he

natural answer is, “when it stops being alive.”sTborresponds to an instance of S that | dub the
Cessation Thesis

! See DeGrazia (2005), (2008) and Lizza (2006) fscussion and many further references.
% This epistemic project is often called ‘givingteria of death’. For helpful discussion of the differéings
that have been meant by ‘defining’ in the so-caltkinition of death’ literature, see Feldman (2992-18),
Fischer (1993: 3-8), and Belshaw (2009: 16-28).
% Instances of S try to spell out the conditionsdgingat an instant The restriction to instants is important,
since things may die also at entities that areémstants, and the conditions for dying at a nortiainsmay be
quite different from those for dying at an instdat., it may be that if a thing dies at an instathen it also
dies at any extended interval of time that incluidhes instant. And it may be that things die atpk&(‘he died at
the top of Mt. Shasta’) and at spacetime regioasdhe not instants. If so, this would make it extely difficult
to formulate a true and informative instance ofuheestricted schema ‘necessarily, for any x andyax dies
atyiff . The only way to make the projeceawemotely manageable is to focus on S instedaeof
unrestricted schema.
* Those philosophers who take themselves to be gskijuestion framed in terms of a notion of delaétt t
applies only to people or to humans (DeGrazia 20Gight instead be construed as trying to formutatele and
informative instance of a different schema, namely:

Sy Necessarily, for any x and any t, if t is an in$tand x is a human beingifnpliciter or,

alternatively,at some timg then x dies at t if and only if

So construed, their question is framed in termhefvery same (general, biological) concept of Weatis my
guestion, but their questionnsirrower. not ‘when dahingsdie?’ but ‘when ddwumangie?’ Perhaps this
narrower question admits of a more informative, enorecise answer than does the broad questioh dkkt
here. See the final two paragraphs of section Bnfare on this.



CT Necessarily, for any x and any t, if t is artams, then x dies at t if and only if x ceases
to be alive at 1.

CT does not purport to specify the meaning of thedidies’ or to be an analysis of the concept
expressed by that word. One can endorse CT ewereiholds that (i) the given concept is simple and
unanalyzable or that (ii) the concept does havaratysis but not one that involves the concept of
being alive. Likewise, one can endorse CT evemd loolds that the sentence ‘if John died at noon,
then he ceased to be alive at noon’ is not anaWtitat the Cessation Thesis says is merely thas the
is a metaphysically necessary connection betwesmayd ceasing to be aliV&Vhether any of the
relevant concepts have analyses is a separatéajuest

Here is an analogy noted in a similar context by Nerkosian (1998: 214-215). One can
give an answer to Peter van Inwagen’s Special Csitipo Question (‘Under what conditions do
some things compose something?’) without thinkhrag bne’s answer constitutes an analysis of the
concept of the composition or a definition of therd/‘compose’. For example, van Inwagen himself
endorses the following answer to the Special CoitipaQuestion: (VIPA) necessarily, for any xx,
there is something that xx compose if and onlhdf &ctivities of xx constitutes a life. (Here ‘Xg’
used as a plural variable.) But VIPA is not an gsialof the concept of composition. That concept ca
be analyzed as follows:

xx compose y at t =df. (i) no two of xx overlaptafii) each of xx is a part of y at t, and (iii)
each part-at-t of y overlaps-at-t at least onexof x

where ‘x overlaps y at t’ is defined aiz{z is a part of x at t & z is a part of y at Lomposition is a

purely mereological concept, one whose analysightes only logical and mereological notions.
Rather than analyzing the concept of compositidRAv/aims to specify certain metaphysically
necessary connections between that concept andaatheepts that are not involved in its analysis.
One might take a parallel view about CT and dyidge might think that while CT is true, the
analysis of the concept of dying does not invohe ¢doncept of being alive, but rather runs somgthin
like this:

x dies at t =df. x becomes dead at t,

® In response the question, ‘When does a thing dief might say, ‘It depends on what kind of thirig’. One
could fill in the details by formulating an instanof the following schema:
Serieg Necessarily, for any x and any t, if t is an imstdhen x dies at t if and only if either: x i¥a,
andoy, or x is a K, andg,, or . . ., or x is a i ande,,.
Here is a silly example of an instance of Series
Series Necessarily, for any x and any t, if t is an imstahen x dies at t if and only if: either (i)xa
human being and x’s heart and lungs cease irrdolgttsi function at t, or (ii) x is a tree, and x
falls down at t.
The example is silly because it's obviously faldead a cat that died at a certain instant, butesinwas neither
a human being nor a tree, it generates a countaprao Series Less silly instances would need to have
enough clauses so that everything that can die dialler at least one of those clauses. | have jectam to
such principles, but | wouldn’t know how to begarrhulating one (in which the separate clauses ifterdnt
kinds of things did real work). See Markosian (20884-355) for a discussion of ‘series-style’ anste the
‘special composition question’: under what condif@o some things compose something? | take thiesse
terminology from him.
® Strictly speaking, it doesn't even say this. Agwoent of CT could consistently deny the existasfoeoncepts,
properties and relations.



where the concept of being dead is unanalyzalant to leave this analysis open. (For more on this
see note 24.)

Enough about CT for now. The plan for the chaers follows. In sections 2 and 3 | discuss
a pair of problems for CT — one arising from susgjgehanimation, the other arising from fission — and
| consider a series of repairs. Unsurprisingly,ohthe repairs is completely satisfactory. We
shouldn’t assume that informative, individually assary, jointly sufficient conditions for dyingaat
time (or for any ordinary concept) are likely toteed. On the other hand, we shouldn’t assume from
the outset that this is an unattainable or unwogthsd, or that there is nothing interesting to telay
pursuing it. Though it may be predictalihat our attempts to formulate such an account wil| fai
doubt that anyone will pretend to know in advarncacdy whatthe most plausible accounts are or
exactlywhythey fail, if they do. Succeed or fail, the prdjeaght yield a clearer picture of the
distinctive ‘modal profile’ of dying.

With an (imperfect) account of dying in place, sat¥ takes up a different question: When
are thinggdead The question is harder than one might thinkjtteueasier than ‘When do things
die?’ and can be dealt with more quickly.

1. Preliminaries
Before we get started, it will be convenient taaduce some of the expressions, concepts, and
doctrines that will be in play.

1.1 Presentism and Eternalism

These are rival views about the ontology of timeughly put, presentism is the view that the only
things that exist or are real are the present &éinekits contents, and eternalism is the view that,p
present, and future times and their contents @t exually’ Just as Neptune exists despite being far
away in space, eternalists say, Pangaea and tiseNE& scoring champion both exist despite being
‘far away in time’. (Presentists, by contrast, #zat Neptune exists but Pangaea and the 2086 NBA
scoring champion do n8t.Given eternalism, we will need to draw a distimctbetween the
ontological notion oéxisting on the one hand, and the locational notioaxidting ator, as | will say,
being present ata time, on the other. Pangaea exists, accordirtgtnalists, but it is not present at
any instant in the year 2010; rather, it is presety at pre-Cenozoic instants. Intuitively, a this
present at a time just in case part of its careeurs at that time.

Presentists and eternalists both agree that Neymesentat the current time and that
Pangaea is not, and they both agree that Negtxists They disagree about whether Pangaea exists:
eternalists say that it does, and presentistshgdyttdoes not. Throughout the chapter, | assinae t
eternalism is true, though most of what | say aaba@bly be reframed in presentist terms, at thé cos
of some9 awkwardness. | also assume that theresahetlsings as instants, and that time is a contmuu
of them:

" These are not the only alternatives. There is alsp, the Growing Block view, according to whible past
and present exist but the future does not, andtyembws as time passes. See Dainton (2010) étmtailed
discussion of all these views.

8 Presentists invoke primitive tense operators ssciit was the case that’ and ‘it will be the céis&t’ to capture
facts about how things were and will be. Thus thay say ‘Pangaea does not exist’ and ‘it was tbe tiaat
Pangaea exists’.

° This is standard but not uncontroversial; theeeaanumber of alternatives. First, one might thhe time is
‘gunky’, so that there are temporally extendedrivaés (each of which is composed of briefer but sti
temporally extended sub-intervals) but no tempgnatiextended instants (Artzenius 2008). Second nugat
think that time is ‘grainy’ and so composed of mial units that do not sub-divide further, but eatiwhich is
temporally extended (Braddon-Mitchell and MillerdB). Third, one might be a relationist about time deny
the existence of temporal locations of any sorthieg intervals, instants, or extended ‘grainseg$lawthorne
and Sider 2006 for discussion.) Finally, one midgnibt the existence of instants on the groundssipatetime,



1.2 The Termination Thesis
This is the view that

TT for any x and any instant t, if x dies at erhx ceases to be present t t.

Those who endorse the Termination Thesi®rminators— will say that when Lenin died, he ceased
to be present and hence is presumably not contairtgd display case in Red Square fowhat
does that display case contain, according to Textoia? The two most natural options are: (i) a
human-shaped object that began to be present wédran Hied and that is composed of (mostly) the
same particles that composed Lenin at the endsdfflj or (ii) some particles that are ‘arranged
corpse-wise’ but that do not compose anythinglat might call the formekenin’s corpseand the
latterLenin’s remains

Some friends of the Termination Thesis may wiskayp that the things thdte (people,
organisms, what have you) arenstituted byut notidentical tocertain other material objects
(bodies, portions of matter, what have you). Futttieey may wish to say that, typically, when a
person or organism dies, the thing that constitiii@sthe final moments of its life typically doest
cease to be present. On this view, when Lenin tiedeased to be present, but the thing that
constituted him in the final moments of his life diot cease to be present. Perhaps, then, what
Lenin’s display case contains is something thaeamnstituted Lenin (but was never identical with
him), namely, his body. Together with the TermioatThesis as stated, this view entails that

L Lenin’s body did not die when Lenin died.

L may seem surprising, since one would think thextib’s body was characterized by the same
distribution of intrinsic physical properties assatizenin over those final moments, and that it siood
the same spatial and causal relations to othegghas Lenin did. And it’'s tempting to think thatevh
two things are alike in these ways, they are dige & whether they die at the given time. But for
Terminators who are willing to reject the relevanuipervienience-of-dying’ principle, L is available

However, anyone who thinks that Lenin’s displayecesntains something that died in 1924
(Lenin, a body, an organism) will want to rejea frermination Thesis, as | have frametf it.

rather than space and time, is the fundamentaticgpanporal arena’. One might think that instantseonly if
they are parts of spacetime, and one might thinkgbmething about the geometric structure of spaee
prevents any of its parts from counting as insté@ibson and Pooley 2006: 160; Lockwood 2005: 152).

12 without using ‘ceases to’, we might try: for angmd any instant t, if x dies at t, then there angtiouous
intervals | and I* such that: (i) | immediately pegles t, (ii) X is present at each instant ini), Ii immediately
follows t, and (iv) x is not present at any instamt*. (A continuous interval Immediately precedean instant t
iff t is theend pointof I, i.e., iff no instant in | is later than @ there is no instant t* that is later than each
instant in | but earlier than t. A continuous ivirl immediately followsn instant t iff t is thetarting pointof
, i.e., iff no instant in | is earlier than t, atltere is no instant t* that is earlier than eadtant in | but later
than t. Closed intervals include their startingnt®iand end points. Open intervals include neitRartially open
intervals include one but not the other.) Howeifelphn is present throughout the first half haaltdwing
11:00 am, then non-present throughout the nextibbitas, then present throughout the next 7.5 mitken
non-present throughout the next 3.75 minutes, arwhsand if John is not present at any instaet afbon, one
might be tempted to say that Jateases to be preseat noon, even though he not present throughout any
continuous interval that immediately precedes noon.

" The Termination Thesis is accepted by Hershen®@5® Johansson (2005: 45), Luper (2009: 46-47),
Merricks (2001: 151), Olson (2004), Rosenberg (1983, and Yourgrau (2000: 49). It is rejected idhaw
(2009: x), Carter (1999), Feldman (1992: 89-10%) &000), Mackie (1999), and Thomson (1997). See
Johansson (2005: 45) for further names and citsition

2 There is a different, weaker thesis in the neighbod that may have some claim to the title ‘Thenfieation
Thesis’, namely,



Likewise for those who think that trees often remstainding for several years after they die. Mbst o
what | will say in this chapter should in princigle acceptable both to friends and to foes of the
Termination Thesis, though, for what it's wortliehd to sympathize with its foes.

One final point about the Termination Thesis befeeemove on. | have stated it in terms of
dying and presence. But it is typically statedemis of dying and existence, roughly as follows:

TT*  Things cease to exist when they die.

TT* might be read just as a more colloquial forntigia of TT, in which case | have no complaints
about it. But it might instead be given a secoratineg that puts it in tension with eternalism. @a t
second reading, TT* entails that if Socrates had &nd has not somehow begun to exist again in the
interim), therthere is no such entity as Socrate$iere this is not merely a matter of Socrates’s
temporal location but is a matter of ontology. B#dists want to say that, like all past, presemd, a
future things, Socratexxists(at least in a tenseless sense) and has neasedo exist, though of
course they will add that he does not bear thegogiasent atelation to any instant in the year 2010.
Eternalists also want to say that Socrates diedh&pwill need to reject TT*, on its second readin

But it seems to me that the intuitive idea thatqduphers have in mind when they use the
label “The Termination Thesis’ is an idea that baraccepted by presentists and eternalists alil. |
a view about things that live and die, and aboeit telationship to time. Roughly put, it is thewi
that a thing ‘ends’ when it dies; it does not keepsisting as a dead thing after it dies. This View
neutral with respect to debates about the ontobdgiyne, as is TT, my formulation of the
Termination Thesis. By contrast, TT*, on its secoaading, is not neutral in this way, which makes
me think that it shouldn’t be identified with thefmination Thesis.

The interaction between the dispute over the Teatiin Thesis and the dispute between
presentism and eternalism is summarized in figufeThe diagram adopts the simplifying assumption
that opponents of the Termination Thesis (‘antifti@ators’) will say thapeopletypically remain
present for a while after they die. But not allidrérminators will really want to say this. Some of
them will say that Lenin and his body both diethatsame time, and that Lenin ceased to be present
then but his body did not.

Having introduced a pair of metaphysical controirselevant to philosophical questions
about death, | turn now to six expressions thdtplaly a role in subsequent discussion (or that are
easily confused with those that will).

TT, For any x and any instant t, if x iparson[alternatively,human persoralternatively,one of
us whatever we are] and x dies at t, then x ceasbs present at t.

Whereas TT says that for any entity x whatsoeverdies at t, then x ceases to be present attsayis merely
thatpeoplecease to be present when they die. Accordingéyfribnd of TT is free to say that Lenin’s body died
but did not cease to be present in 1924, provitatishe holds that Lenin’s body is not person. B&@00:
120) defends essentially this view.
3 Figure 1, and indeed the entire chapter, shouldholerstood as being neutral on the dispute between
endurantism and perdurantism. Endurantism, roughiyne view that if x is a material object theisXi)
temporally unextended and (i) ‘wholly presenteaich instant at which it is present. Perdurantisughly, is
the view that if X is a material object, then x hadifferent temporal part at each different ins&trwhich it is
present. See Balashov (2011), Hawley (2010), addr§2001a) for more careful formulations of thasd
other views about persistence.



Presentists say: things cease to exist when Eternalists say: things do not cease to exist when
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1.3 is alive’

| won't try to define the adjective ‘alive’, analyzhe concept it expresses, or give informative
necessary and sufficient conditions for being aliMeese tasks are too much for a single chaptér, no
to mention one whose main focus is on death. ldstdhassume that, as with most ordinary
concepts, we grasp the concept of being alive @vére absence of anything like an analysis of it.
My project here is not to shed new light on beiligea but rather tausethis concept to shed light on
death. | think the reader will agree (at leasth®yeénd of the chapter) that even if the concepeofg
alive were crystal clear and perfectly underst@uither as a primitive or via one’s favorite anadysi



there would still be hard and interesting questiammsut theconnectiondbetween being alive and
dying. Those connections are among the topics &xptred here.

As with ‘dies’, my default assumption is that \adi is not context sensitive. To see the
significance of this assumption, suppose that bgist is giving a lecture about the flora of Caitifia
to a group of tourists. She points to a bristlegoine and utters the sentence, ‘Surprisingly, tiea is
alive’. Now suppose that two paramedics arrivdhatdcene of a car accident. One of them rushes to a
victim lying motionless in a ditch, checks the intt pulse, and shouts, ‘He’s alive!’. According to
the ‘no context sensitivity’ assumption, ‘alive’messes the same concept (or property or relation)
both contexts.

| take this concept, like the one expressed bys'dte apply to a wide range of biological
entities, including not just organisms (particliaman beings, trees, amoebas, bacteria, . . 3lfmt
individual cells that are not organisms. Beingalion this view, does not by itself entail having a
properly functioning brain or having a properly étioning heart. Bacteria are alive but don’t have
hearts or brain¥. Whether the concept applies to biological entitieg are neither organisms nor
cells — such as organs, organelles, and virusésavé open. (The same goes for ‘dying’, ‘deadd an
‘a death’: my default assumption is that none efthis context sensitive and that each of them
expresses a general biological concept that caly agpally to human beings, blood cells, and many
things in between.)

Presumably, whether a thing is alive at a givertisna matter of what sorts of physical and
chemical processes its parts are engaged in dirtet’ | take it, in other words, that a thing is alive
at a given time just in case it is performing thght sorts of ‘life-functions’ or ‘vital processeat that
time. This much seems relatively uncontroversiat,as soon as one tries to say anything more grecis
and informative about what thight sortsof life-functions are, one encounters difficulttéSo | will
leave this task to others.

Earlier I noted that there is controversy abouttiveethings cease to be present when they
die. One assumption that | take to be shared tpeaficipants in that controversy is that

P1 necessarily, for any x and any t, if t is ana@nsand x is alive at t, then x is present at
t.

According to P1, things are present when theyireaP1l may seem too obvious to be worth
mentioning, but in fact it captures an importarsject in which being alive differs from being dead
(and being famous). A thing can be dead at annhstiawhich it's not present; it cannot be alive at
such an instant.

Finally, it will be convenient to speak of a dyadglation ‘associated’ with being alive: the
relation_being alive atA thing can bear this relation to certain timed &il to bear it to others. Lenin
bears it to each of the instants in 1923 but teermfrthe instants in 1925. More generally, | assume
that, necessarily, a thing x bears being alivie @n instant t just in case x is alive at t. Saimfor
‘alive’.

1.4 dies’
To die at an instant is to undergo a certain doamsitionthen. Can we specify the nature of this
transition in a more informative way? It is natu@think that, at leasypically, a thing x dies at an
instant t

« if and only if x ceases to be alive at t,

4 ikewise, one should deny that being alive entaélging a soul unless one is prepared to say taatgand
red blood cells have souls.

!> Though see note 25 on maximality constraints.

18 See van Inwagen (1990), Feldman (1992), HoffmahRwsenkrantz (1997), Boden (1999), Cleland and
Chyba (2002), and Luper (2009) for sophisticatetusions and a path into a very large literature.



» if and only if x becomes dead at t, and

« if and only if a death of x culminatésat t.
Whether each of these biconditionals holds indelherality is a difficult question. We will have otu
more to say about the first of these in sectioaa@® 3.

A number of further questions naturally arise contgy the connections between the concept
expressed by ‘dies’ and those expressed by ‘adiad’ ‘present’: Can a thing be alive at an instant a
which it dies? Can itfail to be alive at such an instatit€an a thing beresentat an instant at which
it dies?° Can a thindail to be present at such an inst&hEdr reasons given in the notes, | think our
default answer to each of these questions shouldd=e.

Some may balk at the claim that things disatants It is hard to knowpreciselywhen a
thing dies, and not merely because we lack detaifedmation about a thing’'s physiological
processes. Consider a particular death — Nixomaig, Mo matter how complete and detailed our
knowledge of the biochemical details in this cagewould still be unablknow of any independently
identified instant t, that Nixon died at t (and ademtosecond earlier or later). One might be techp
to infer from this that, strictly speaking, Nixordd'’t die at any instant, but only at some extended
interval. Indeed, one might generalize, and satytthiags typically die only at intervals, not insta.
(Such a doctrine might seem to harmonize with tbhgas that ‘death is a process, not an event'.)

I think this would be a mistake. In the first plasach a view wouldn’t make it any easier to
know the facts about when Nixon died. It would bst jas hard to know which precisely demarcated
interval or intervalswere the ones at which Nixon died as it woulddkrtow whichinstantwas the
one at which he died. Second, the most we candmmtfiy infer from our observations about Nixon is
that whether a thing dies at a given instant bfgsosed to some nearby instant) is ofteague
matter. And there is no easy argument from therctaat

() each instance of the schema ‘The unique instanhich Nixon died is the one that is
exactly  seconds earlier than midnight EST, 1aR000’ is either vague or false,

to the claim that

Y parsons (1990: ch. 9) gives an account of theepiive aspect according to which the logical fofm o
(1a) Mary died

is given by
(1b) Jedt [IS ADYING(e) & THEME(e, Mary) & CULMINATES(e, X & t<nowl].

Informally, (1b) says: there is an event e such {lilee is a dying event, (ii) Mary plays the ‘the’ role in e,

(ii) e culminates at some instant t that is eatlien now. ‘Culminates’ does not just mean ‘endsice a dying
event might occur, and end, without ever culmirgatiiccording to Parsons, this happens when a tkimgthe
process of dying for a while but then recoversrdhes a dying event that goes on for a while ande®to an

end without culminating.

18 Suppose that the interval occupied by John’sidifeontinuous and topologically closed at its lated, so that
there is dastinstant at which John is alive — caltit— but ndfirst instant at which is no longer alive. Suppose
also that John goefirectly from being alive to being dead, so that for sonstantt2 after t1, he is dead at each
instant between t1 and t2 (and presumably at tZlzéafter as well). Then he dies at t1, an instawhich he
is alive. After all, | take it that the only otheaindidates (for being instants at which John dies)ater instants,
but for each such instant t, John is dead at tlammdighout some temporally extended interval legquip to t,
which is a sufficient condition for not dying af(if you're dead at t and have been for awhile, gloun’t die at t.)
9 Suppose that Mary is alive at each instant in simmeeval leading up to t but that she is dead atioe, at t

and at each instant thereafter. Then presumablgigiseat t, an instant at which she is not alive.

% n the case described in note 18 above, Johradlids an instant at which is he alive and (givéh resent.
Moreover, even friends of the Termination Thesis @ecept the possibility of this case, provided thay think
that a thing can be present at an instant at whitases to be present.

ZLWe might augment the case described in note 19eaby stipulating that Mary is present only at #os
instants at which she is alive. This will yield ttesult that she is not present when she dies.



(b) the sentence ‘there is exactly one instanthatiivNixon died’ is either vague or false.

For even if (a) is true, one might think that teagorwhy it’s true is just that there is vagueness as to
whichinstant was the unique instant at which Nixon dliadhat case, many will say that it is still true
and non-vague that Nixon diedsatme- indeed, exactly one — instant, and hence thas flalse>”

Granted, there may be better arguments for (ko) paesumably there is a coherent view
according to which things die only at extendedrivas, rather than at instants. But to keep things
simple, | will assume for the remainder of the papat things die at instants. | take no stand on
whether theyalsodie at intervals. Finally, | will assume that, assarily, a thing dies at a given
instant just in case the thing bears the dyadaticel dies ato that instant.

1.5 ‘is dying’

Consider the concept expressed by the verb ‘di#’@scurs in sentences in theogressiveaspect,
such as ‘Mary was dying at midnight’. To a verydedirst approximation, a thing x is dying at an
instant t if and only if x is alive at t but is iolved in some process at t that, if allowed to e
without interference, would soon cause x tozaié.thing cannotie at an instant unless it becomes
dead then, but it came dyingat an instant without becoming dead then. Indadding can be dying
for a while but then fully recover and go on tcelifor many years. (Presumably inetaphysically
possiblefor a thing to be dying for a while and then gototive for infinitely many years thereatfter,
and never die.) | assume that, necessarily, a thidging at a given instant just in case the thiegrs
the dyadic relation being (in the process of) dyahtp that instant.

1.6 ‘is dead’
Typically, a thing is dead at an instant if andyahkhe thing died at some earlier instant (orhagrs at
t itself, depending upon x’s condition théf).assume that, necessarily, a thing is dead atstant

2 Epistemicists about vagueness can say this, asugmrvaluationists, though this fact is oftentedaas a vice
of the latter theory. Moreover, it would seem tthetse who see some form of ontic indeterminacyarkvere
could say the same. See Williamson (1994) for nooréhese views.
% Feldman defines ‘x is dying at t' as follows:
process P is terminal for organism x =df. x isafe kind, K, such that (1) P is a causal proc&s? (
can be broken down into a number of stages, eaaich (other than the last) is the loss or de@eas
of a property that is vital for K; (3) P’s last gtais the death of x; and (4) P contains no caxdsrnal
linkages. . ..

x is dying2 at t =df. at t, x is engaged in a pescthat would be terminal for X, if it were allowexd

reach its conclusion without interference. (1992: 8
Parsons (1990: ch. 9) gives an account of the pssgre aspect according to which the logical fofm o

(2a) Mary was dying
is given by

(2b) Jedt[IS ADYING(e) & THEME(e, Mary) & HOLDS(e, t) & trowl].

Informally, (2b) says: there is an event e suclt filee is a dying, (i) Mary plays the ‘theme’ledin e, (iii) e
occupies a stretch of time that includes some midtdnat is earlier than now. Thus, the differebetween

(1a) Mary died
and its ‘progressive correlate’, (2a), is explaiireterms of the difference betweeunlminationandholding See
note 17.

Parsons (1990: ch. 9) and Szab6 (2004) discussussittempts to analyze progressive sentences in
terms of their perfective correlates. Both exppsssimism about such attempts. Szab6 proposeseassee
analysis’, which explains the truth conditions whggle perfective sentences such as (1a) in ternisenf
progressive correlates, such as (2a). See als@$28068).

“ Parsons (1990: ch. 10) gives an account of aggtccording to which the logical form of

(3a) Mary was dead



just in case the thing bears the dyadic relationgodead ato that instant. Moreover, | assume that
being dead atnd being alive areincompatiblein the sense that nothing can bear both of these
relations to the same instant. Nothing can be de#d and alive at the same time.

Many things, however, are neither alive nor deaal given time: Pangaea, e.g., is neither
alive nor dead at this time. It's not even presenw. Further, there are many things that are neithe
alive nor dead at instants at which they are ptes@nwallet was present at each instant in the yea
2009 but was neither dead nor alive at any of ti{eater I'll give arguments that support similar
claims about organisms.) In sum, being alivarat being dead atrecontraries they exclude each
other but, unlikecontradictories the absence of one does not entail the presdiibe other.

Finally, | assume that being deadsatjuite different from relations such as beingtts or
being 2 kg in mass alnstead, it is more like being an ex-convictlzing ten miles from the North
Pole at and being famous .aRoughly speaking, whether a thing x bears bearg btto an instant t
depends only on what x is like in itself at t asdndependent of how x is related to things outside
itself at t, as well as being independent of howwgh are at other instants. By contrast, whettthirea
X bears being ten miles from the North Poléoadn instant t depends upon how X is related to
something outside itself (the North Pole) at t, amether x bears being an ex-convictat depends
upon how things are at other times: it depends wgwether x was a convict at a time earlier than t.
This is all very loose and impressionistic, byiaints toward an intuitive distinction among dyadic
relations to instants. Call those that are likenbdient atntrinsic*; call the othersion-intrinsic*.

As an aid to grasping this distinction, some may it helpful to think in terms of the
following rough-and-ready test. To determine wheRés intrinsic*, ask the following questions:

* Is R adyadic relation that a thing can bear tinatant?
* Must a thing bgresentat an instant in order to bear R to that instant?
* Is it metaphysically possible that: (i) there ihang x that bears R to an instant t, even
though (ii) t is the only instant that exists,)(tinere is nothing before or after t, and
(iv) x and its parts are the only things (othemth#self, perhaps) that are present at t?
If the answer to any of these questions is ‘N@ntiR is probably not intrinsic*. If the answer tach
of them is ‘Yes’, then R is probably intrinsic*. &mch for the notion of an intrinsic* relation in
general. How does this notion apply to the specdiations that interest us here?

is given by
(3b) 3s3t[IS A BEING-DEAD(s) & THEME(e, Mary) & HOLD(s, t&
t<now]
Informally, (3b) says: there is a token state dighat: (i) s is a token of the typeing dead(ii) Mary plays the
‘theme’ role in s, (iii) s occupies a stretch ané that includes some instant t that is earlien thaw.

As Parsons (1990: 111) notes, the verb ‘die’ jgdgily classified as aimchoative(an intransitive verb
that has the meaning ‘become adj’, for some asteutidjective) whose associated adjective is ‘dean’this
view, ‘die’ means ‘become dead’. When this viewasnbined with Parsons’s account of inchoativesgetethe
result that the logical form of

(1a) Mary died
is given by

(1c) Fedt[CULMINATES(e, t) & THEME(e, Mary) &3s[IS A BEING-DEAD(s) & THEME(s,

Mary) & HOLD(s, t) & BECOME(e, s) & t<now]]
(1c) purports to be more refinedaccount of the logical form of (1a) than is (limformally, (1c) says that there
is an event e, an instant t, and a token statelsthat: (i) e culminates at t, (i) Mary plays thgeme’ role in e,
(iii) s is a token of being dead, (iv) Mary playettheme’ role in s, (v) s occupies a stretchiragtthat includes
t, (vi) e is an event of somethingéeming to be inoken state s, and (vi) t is earlier than now.
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Being alive amightbe intrinsic*; this is a hard questiéhLikewise for being (in the process
of) dying at But being dead as clearly non-intrinsic*. A thing cannot be deatcan instant t unless it
died at some earlier instant (or perhaps at ffjts&hether a thing is dead at a given instant tiea
partly historical matter; it is partly a matter of how things areatlier times. Moreover, being dead
at, like being famous ats a relation that a thing can bear to an insdéamthich the thing is not
present. Let t be some instant in the year 2018nBocrates is dead at t. (He’s also famous tBert.)
even if he remained present for a while after leel dhis is almoét certainly not present at t.

Both friends and foes of the Termination Thesis)(@light to agree on all of this. However, if
we drop TT and assume that some things remainmirésea period of time as dead things after they
die, we can provide an especially vivid illustratiof the fact that being deadiatot intrinsic*:

Lenin and his Body Double Lenin is dead but still present at t, an instarthe year 2010.
To keep museum visitors happy while Lenin is tatErdisplay for maintenance, curators
have constructed a copy of him. The copy is so-meltle that, at t, Lenin and his copy are
‘molecule-for-molecule duplicates’. In the termiagy introduced above, they are both
presentat t, and they bear exactly the samtensic* relationsto t. And yet, since the copy
was never alive and never died, it is not deadlagriin and his copy bear all the same
intrinsic* relations to t, but only Lenin bears bgidead ato t. Hence that relation is not
intrinsic*.

Strictly speaking, though, this case is overkikkgardless of whether TT is true, the points madhén
previous paragraph suffice to show that being de¢#inot intrinsic*. So much for the adjective
‘dead’ and its content.

1.7 'is a death’

The word ‘death’ is used as a count noun in seetenach as ‘the executioner oversaw seven deaths
last year'. | take it that, so used, it is a pratBoof events. In particular, | assume that anyeistia

death only if (i) it is an event and (ii) its sutj€or ‘theme’) dies at the instant at which it o (or
‘culminates’). Moreover, | assume that, necessaaityentity is a death just in case it has thegngp
being a deathin the cases of the expressions ‘alive’, ‘diGs’dying’, and ‘dead’, it is convenient to
speak of associated dyadic relations: being alivdies atand so on. In the case of the expression ‘a
death’, | can see no need to speak of an assodlgéatic relation: whether a given entity is a death
does not vary over time. So | will rest contenthvtihe monadic property just mentioned.

% There are two main reasons one might have fokithgnthat it is not strictly intrinsic*. First, onaight think
that it is governed by a maximality constraint,@ding to which a thing x is alive at a given titnenly if x is
not a proper part (or a ‘large, arbitrary’ propartp of some larger thing that is alive at t. lisitgoverned by
such a constraint, then it might be possible fortanee alive now but to have some duplicate thabisalive
now because it is embedded in a larger thing (#hg.mereological sum of the duplicate and oneaesitim cell)
that is alive now. See Sider (2001b). Second, oghtthink that whether x is alive at t dependdamts about
the accelerations and relative velocities of itsstibuent particles at that time, and one mighikhhese facts
depend upon facts about the positions of theséfeerat earlier and later times. (Still, thesedaaill
presumably supervene on facts about what’s goinig an arbitrarily brief interval encompassingrdaso they
are not ‘radically extrinsic’.)

% perhaps he is an immaterial soul. Perhaps his madypreserved and has remained hidden in somesttel
place all these years (Luper 2009: 47) or is lying museum identified only as ‘Athenian 35a’. Rgrhithe
persistence-and-assimilation conditions for deaththare ‘mereological essentialist’, so that aghibnce it
becomes dead and so long as it remains dead, tzehavEit were a mere portion of matter: it conén to be
present just in case all of the relevant mattetinaas to be present, and it never gains or losg®hits matter.
In that case, if the matter that composed Soceitde moment of his death is still present buteljicgcattered,
and if Socrates has not returned to life sincalbath, then Socrates himself is still present bdely scattered.
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1.8 The singular term ‘death’
E.qg., ‘this chapter is about death’ or ‘death imething that we all think about from time to timg8o
used, this word is a referring term (like ‘friemadiss’ or ‘friendship’) rather than a predicatedlike
count noun ‘friend’, the adjective ‘friendly’, oné verb ‘befriend’). | assume that it refers to an
abstract entity, but it is no easy matter to idgrtiis entity in an independent way.None of the
following statements is obviously correct:

(@) death = the property being de@mt the relation being dead) at

(b) death = the property dyin@r the relation dies at

(© death = the property being (in the process of) giyam the relation being (in the

process of) dying at

(d) death = the property being a death
After all, it seems that a novel, e.g., can be adeathwithout being about the property being dead
Death is scary, but the property being desadt. (Thanks to Adam Sennet for this examplekelise
for each of the other properties and relations mmeatl above. These considerations might drive us to
postulate yet another abstract entity, the refavéitteath’, to put alongside those that we've athe
recognized. On the other hand, it might be suggdbts the given considerations turn on some
ambiguity or context-sensitivity in the term ‘deatPerhaps some occurrences of that term refer to
being deadother occurrences of it refer to being a deatid so on. In that case, we might not need to
add to our stock of abstracta. | won't pursue ig8sie here.

2. Cryptobiosis
CT says that necessarily, a thing dies at a ginstant if and only if the thing ceases to be alivan.
In this section and the next, | discuss a pairobems for CT?

A first problem for CT is that it conflicts with dain plausible claims about suspended animation or
cryptobiosis In particular, it conflicts with the claim thadmme organisms become, e.g., frozen or
desiccated in such a way that they temporarilyeéabe alive but do not then die.

The term ‘cryptobiosis’ was introduced by the entdogist and biochemist David Keilin ‘for
the state of an organism when it shows no visilgessof life and when its metabolic activity became
hardly measurable, or comes reversibly to a stdh@&959: 166). Keilin contrasts cryptobiosis Wit
another form of hypobiosis (slowed metabolism), agrdormancy Dormant organisms retain a
detectable metabolism. Cryptobiotic organisms doAavide variety of unicellular and multi-cellular
organisms undergo cryptobiosis in nature. Espgamgteworthy are tardigrades, which form their
own phylum. Tardigrades are insect-like animalsallg less than 0.5 mm in length, that have eight
legs, a multi-lobed brain, and are ‘found in freakey habitats, terrestrial environments, and marine
sediments’ (Garey et al. 2007). Tardigrades ar@tenfior their ability to undergo anhydrobiosis, a
form of cryptobiosis involving desiccation, andrémnain viable in such a state for years.

Some of the most interesting cases of cryptobmsines that have been induced
experimentally. Keilin describes experiments caroeat by Paul Becquerel in the early 1950s in
which already desiccated, anhydrobiotic tardigrgdesong other things) were cooled to temperatures

27|.e., other than ahe referent of the singular term ‘death’

% There are three more exotic groups of potentiahterexamples to CT (and indeed to each of tharitsts of
S to be considered here) that | won't discuss. firkegroup involves time travel. If a time traveldisappears at
instant t in 2010 and reappears at instant t* inGl@ 2076, one might think that he ceases toilke,dut does
not die, at t. (Also see the rather different scesadiscussed in Sorensen 2005.) The second grocgses
involve living things that simply ‘pop out of exésice’ spontaneously, without undergoing any detatiion
beforehand. Such a thing might seem to cease atisewithout dying. (Thanks to Ted Sider for thissuspect
that examples in the first group could be handleddrefully re-framing certain parts of our propssa terms
in terms of ‘personal time’ (Lewis 1986: 69; Sorem2005). | offer no suggestions regarding the msegmoup.
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of between 0.008 and 0.047 degrees above abseldend successfully revived after about two
hours (Keilin 1959: 178-9). One pressing questiat arises here is whether the life-processes (e.g.
metabolism) of such organisms have complesedppedor rather are merelsiowed but still-
ongoing? Keilin forcefully argues that at least in the caseryptobiotic organisms at very low
temperatures, their metabolism and other life-pgses have stopped. A number of more recent
biologists agree. James S. Clegg, e.g., arguesghisatonclusion applies not just to organismseay v
low temperatures but also to anhydrobiotic orgasigmmature:

| have previously . . . given reasons why one imgelled to conclude that the removal of all buy, sa
0.1 g HO/g dry weight (easily achieved by anhydrobionts)l, inevitably result in the cessation of
metabolism. For example, one can calculate thataimiount of water is insufficient to hydrate
intracellular proteins, without which a metaboligmbviously not possible. . . Central to thesétena

is the definition of ‘metabolism’. It should be appiated . . . that metabolism is not merely the
presence of chemical reactions in anhydrobiontieead, those are inevitable at ordinary biological
temperatures. It seems reasonable to require thatabolism must consist of systematically congiall
pathways of enzymatic reactions, governed in ratedirection, integrated and under the controhef t
cells in which they are found. An additional regmirent concerns the transduction of free energy from
the environment and its coupling to endergonic @sses such as biosynthesis and ionic homeostasis
(2001: 615).

Now, to see how all this bears on CT, considelyptobiotic tardigrade, o, that is frozen at a
temperature of just a fraction of a degree abowgelale zero, and suppose that it is ametabolic.
Everyone agrees that it is alive before it is froaed after it is thawed and hydrated. But itsustat
while frozen (at time t, say) is more controversiahe might claim that (i) o is still alive athat (ii) o

is dead at pr that (iii) o is neither alive nor dead at t. Wwentioned above, | am assuming that being
alive atand_being dead are incompatible, so | will ignore the view thath an organism isoth

alive anddead. Finally, one might think that the tardigradgatus is a vague or indeterminate matter.
In particular, one might think that (iv) the tardige is a borderline case of being alive, a baraer|
case of being dead, but a clear case of not beitigdlive-and-deatf. (It will be a matter of debate,
however, whether and in what sense (iv) lival to each of (i) — (iii). More on this below.)

Start with (ii), the claim that the tardigrade esad (Wilson 1999: 101). This is implausible,
mainly because of facts about the tardigrade’smalestructure: in some sense, the organism ls stil
structurally intactand relativelyundamagedit still has eight legs, a head, and a body anbaind
other internal organs, all of which are intacstili has cells, and they presumably still haveant
membranes, nuclei, mitochondria, and most of theesamacromolecules that they contained before
they were frozen, a sufficient proportion of whigtmain undamaged. Indeed, so far as its parts and
their arrangement go, the organism is in good shEpe main change that occurs when it becomes
cryptobiotic is that the physical and biochemicazhaty in the organism largely shuts down. When
the tardigrade is eventually thawed and exposedhter, this activity resumes.

% Keilin offers a detailed survey of scientific wask related questions, running from Anton van
Leeuwenhoek’s observations on cryptobiotic rotifar&702 up through the mid-2@entury. He reports that
‘between 1858 and 1859 members of learned sociti@$he lay press of Paris were, according to &roc
divided into two hostile groups: the resurrectitmend the anti-resurrectionists’, with the forrmelding that
the processes had stopped, and the latter holdatdhe processes had merely slowed (1959: 159).

% Framed in terms of a sentence operator, ‘def dfgfiniteness, this comes to

(v (@) —def (0 is alive at t) & -def-(0 is alivat t) &
(b) -def (0 is dead at t) & -def-(0 is dead a&t)
(c) def-(ois alive att & o is dead at t)

The friend of (iv*) may or may not also want to apt

(d) def (0 is alive at¥ o is dead at t),
which, intuitively put, says that o is a clear cabeing either-alive-or-dead.
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These facts about the tardigrade’s internal stracind behavior make it overwhelmingly
natural to say that the organism is stiible that itcanbe alive in the future (whether or not it is
alive while cryptobiotic), and that it has tbapacityand thedispositionto be alive (under appropriate
conditions). Indeed, it can be revived relativedgiy, merely by being thawed at room temperature
and then hydrated, without first being repairedh GE sure, some damage may be sustained during
cryptobiosis and some of this damage may eventuakyl to be repaired. But the organism must
return to a more active metabolic sthedoreit repairs itself.) All of this supports the clatimat the
cryptobiotic tardigrade is not dead and, relatettigt it did not die when it became cryptobioti@t®
that this is intended as an argument for the nexgati (ii), viz.,

(V) -0 is dead at t.

It is not intended merely as an argument for th@ithat o is not a clear case of being deadfae.,
the claim that o is at most a borderline case ofgpdead” Indeed, the given considerations strike me
as apersuasiveargument for (v). Organisms that are intact andbomaged the relevant ways, and that
have relevant capacity to resume metabolic actigity flat-ounot deadjust as a red shirt is flat-out
not green

So let us turn to (i), the claim that the organismlive (Kolb and Liesch 2008; Luper 2009:
44)* This also faces problems. Earlier | suggestedatihing is alive at a time just in case it is
performing ‘the right sorts of life-functions’ atdt time .Whateveithose life-functions may be, it
seems unlikely that they are being performed byzeih or thoroughly desiccated cell or multi-
cellular organism. Such an entity is not movingyvging, reproducing, repairing itself, or absorbing
matter from its environment. If Keilin and Cleggeaight, it is completely ametabolic. Assuming that
being metabolic at a given time is necessary forgalive at that timé> we have a prima facie case
for the conclusion that our frozen tardigrade isalive. This is an argument for the negation yf (i
viz.,

(vi) -0 is alive at t,
not merely for the claim that o is not a clear cafskeing alive*

Taken together, the arguments for (v) and (vilddya apparently stable argument for (iii), the
claim that the frozen tardigrade is neither alioe dead. It is not alive because it is not perfogrthe

31 |n terms of ‘def’, this comes to: ~def (o is desd).
32 peter van Inwagen seems to lean in this directowell. He writes:
| find it attractive to suppose that the cat’s [ifersists even when the cat is frozen . . . Perthaps
description will strike some readers as contrived gendentious. It is not really essential to mgifion
to suppose that our frozen cat is alive. If someaosists that the frozen cat is not alive, | do thirtk
that he is misusing the word ‘alive’. | would sémat he was proposing a stipulative sharpeningef th
meaning of ‘alive’, which is just what | was doiirgthe previous paragraph. (1990: 146-147)
| suspect that van Inwagen has a higher creden@e)ithan in (i) and a higher credence in (i) tharii) or (iii).
3 For a defense of this claim, see Boden (1999).biblegist John Maynard Smith writes that
The maintenance of a living state requires a con$iaw of energy through the system. A freeze-dirie
insect is not alive: it was alive, and may be algain in the future. Energy must be supplied tinegi
the form of suitable chemical compounds or as ghhliand in either case atoms are continuously
entering and leaving the structure of the organita86: 2).
Hoffman and Rosenkrantz (1997: 158, 208), who gisute this passage, agree with Smith. As far as | a
aware, neither Smith, nor Hoffman and Rosenkrardz Boden takes a stance on whether cryptobiotic
organisms ardead Interestingly, Hoffman and Rosenkrantz hold thamg entities cease to be present when
they enter suspended animation and that they lledia present again when they are revived, thusrgoihg
‘intermittent existence’ or what | would preferdall ‘intermittent presence’ (1997: 159).
3 In terms of ‘def’, this comes to: -~def(o is aliagt).
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relevant life-functions; in particular, it is notatabolizing. It is not dead because it is strudiyra
intact and undamaged in a way that makes it relgtigasy for it to be alive in the future: no prior
repair is needed. Having offered a positive argurf@an(iii), we need not give any separate
consideration to (iv). Either (iv) is rival to (jjiin which case our argument for (iii) gives ueason
to refrain from accepting (iv), or (iv) is not aal to (iii), in which case we are free to accdym
both if we like. The important thing is the argurhéor (iii).

Some may be tempted to attack (iii) by appeal éocthim that ‘alive’ and ‘dead’ are
contradictories. (I expect to hear the words, ‘thiag isn't alive, therby definitionit’'s dead!”.) But
we already have independent reason to reject ldiim.cMy wallet is not alive, but it's also not dka
In response, one might attack (iii) by appeal weaker principle: for any x, if there is an instant
which x is alive, then for any instant t, eitheisalive at t or x is dead at t. But we have inchefsnt
reason to reject this as well: | am alive at thgtant, but there are plenty of instants before my
conception at which I'm neither alive nor dead.aflyy the critic of (iii) might appeal to a thirdtill
weaker principle: for any x and any instant t, ixalive at some instant earlier than t, thenegithis
alive at t or x is dead at t. This is startingeéem quite ad hoc, but that aside, we will see dtiGe 2.2
that there are independent reasons (arising fremattdess fission’) to reject even this third proter®
For now, let me just say that | find the case Wrand (vi) far more compelling than any of the
increasingly ad hoc principles just mentioned. Theifig alive atind_being dead atill appear to be
contraries, not contradictories. The relationsl@ween them is like that between being redrat
being green ait is not like the relationship between being atdnd _being non-red .at

Among philosophers, Michael Wreen (1987), Fred ipeld (1992: 60-62, 170-171), Ingmar
Persson (1995: 500), and Christopher Belshaw (2908ave all endorsed the view that cryptobiotic
organisms are neither alive nor dead, and on rgugkl grounds given here. This view has been
advocated by biologists too. Here, e.g., is Clegg:

Consider that an organism in anhydrobiosis lackthaldynamic features characteristic of living
organisms, notably due to the lack of an ongointab@ism to transduce energy and carry out
biosynthesis. In that sense it is not ‘alive,’ getther it is it ‘dead’ since suitable rehydratjmmoduces
an obviously living organism. . . [T]he severeBs@tcated anhydrobiont is indeed reversibly
ametabolic and we may conclude that there are steges of biological organization: alive; deadj an
cryptobiotic (2001: 615).

Anyone who accepts such a view about cryptobiosides forced to reject the Cessation Thesis (CT).
To see this, consider a typical cryptobiotic tardde, and suppose being cryptobiotic is incompatibl
both with being alive and with being dead. Then mvtiee tardigrade became cryptobiotidid cease
to be alive (since it was alive throughout somerivel that immediately preceded the instant at whic
it became cryptobiotic) but it didot die (since a thing cannot die at an instant uritdsscomes dead
at that instant). Call this theryptobiosis argument

To be sure, the argument is not airtight. Not ewreywill find it plausible that metabolism is
necessary for being alive, or that being viablalfirelevant sense) is incompatible with beingldea

% To anticipate: when an ordinary amoeba divideseitses to be present and hence ceases to bebatite,
does not thedie, and hence is nateadat the times thereatfter. In an otherwise conviggaper, David
Hershenov responds to this view about fission icmihe same way as my imagined critic respondi)o (
If the living one-celled amoeba didn’t die whewlitided, then that entails that it is either siive, or
at best, in an indeterminate state of being neifleégrminately alive nor determinately dead. Sihce
admitted that amoebas cease to exist when thegaiitisounds absurd to say that they are not also
dead (2006: 113).
As | see it, however, there is nothing ‘indetern@nabout the state of cryptobiosis or about tlagesdf being a
(non-present) amoeba that divided without dyindities in these states are simply neither alivedead, just as
a yellow shirt is simply neither green nor redsihot hovering in some indeterminate conditiodoih’t detect
anything absurd about this position.
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Future research might undermine the Keilin-Cleggwihat cryptobiotic organisms are ametabolic.
As things stand, however, the argument strikes srigeang quite forceful. It deserves to be taken
seriously.

So, for those who are persuaded by it, let us densiome alternatives to CT. If merely
ceasing to be alivis not sufficient for dying, what is? What moreneeded? Feldman’s treatment of
these questions is very helpful. | end up rejechiisgoositive view (in section 2.4) and puttingviard
an alternative (in section 2.6), but his criticeadission of a trio of preliminary accounts meaits
summary, so I'll start there.

2.1 Permanence

An initial thought is that the difference betweeneging cryptobiosis and dying is that when an
organism does the former, it ceases to be aliveteniporarily, whereas when an organism does the
latter, it ceases to be alipermanently This suggests:

Permanence  Necessarily, for any x and any tsifaniinstant, then x dies at t if and only if
‘X ceases permanently to be alive at t' (Feldmag2183).

But anyone who is convinced by the cryptobiosisiargnt will want to reject Permanence as well, as
the following case brings out:

Shattering. At t1, Alpha makes the transition from being taely alive’ to being
cryptobiotic. It remains in this condition until, t&t which time it is dropped and shatters. At
no time after t2 is Alpha alive or even presentiaga

If the cryptobiosis argument is correct, then tkiegase to be alive when they go directly fromdpein
‘actively alive’ to being cryptobiotic. In that aaf\lpha ceases to be alive at t1. Moreover, since i
turns out that Alpha never becomes actively alnerdafter, friends of the cryptobiosis argument wil
say that Alpha ceasg&rmanentiyto be alive at t1. So, if they were to accept Reremce, they would
be forced to say that Alpldiesat t1. But they won't want to say that, since ttiagpk that things do
not die when they go from being actively alive to lgeamyptobiotic, which is what Alpha does at t1.
So they will want to reject Permanerite.

2.2 Permanence and Irreversibility
The same example also generates problems for ffgestion that permanently amdeversibly
ceasing to be alive is necessary and sufficiendyorg. This suggestion can be stated as

P&l  Necessarily, for any x and any t, if t is astent, then x dies at t if and only if x
ceases permanently and irreversibly to be alive(&eldman 1992: 64).

Friends of the cryptobiosis argument will say tinathe Shattering case, there is no instant athvhic
Alpha ceases permanently and irreversibly to heealihey will say that it ceases permanently to be
alive at t1, when it enters cryptobiosis. If thexany instant at which Alpha becoméseversibly
non-living’, that is plausibly t2, when it is shattered. Butdes noteasdo be alive then, according
to supporters of the cryptobiosis argument. Bytti2dy will say, Alpha had already been in a non-
living condition for some time. So at neither imgtdoes ittease permanently and irreversibly to be
alive. Accordingly, friends of the cryptobiosis argumauill see P&l as yielding the bizarre verdict

% Feldman (1992: 63-64) offers a somewhat diffeceiticism of Permanence.
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that Alpha does not die at either t1 or t2, or gdtlat any instant. | take it that they will juddést
principle to be unacceptable as a redult.

2.3 Irreversibility 1: the physical impossibility of living again

A natural fix is to remove the requirement that inge at which the thing ceases to be alive must be
the same as the time at which its status as narglivsecomes irreversible, and to say that the thing
dies at the latter time. Feldman formulates a wersf this proposal that entails the following
principle:

IR, Necessarily, for any x and any t, if t is an instghen x dies at t if and only if ‘(i) x
ceases permanently to be alive at or before t(igrat t, it becomes physically
impossible for x ever to live again’ (1992: 64).

How should the relevant notion of physical impo#itjbbe understood here? | offer the following
rough suggestion. Start with a notiortiofie-indexed physical necessiBay that it is physically
necessary at t that so-and-so just in case theictipn of (i) the laws of nature and (ii) a conple
intrinsic description of the past and present ieato t entails that so-and-&bThen say that it is
physically impossible at t that so-and-so justdsecit is physically necessary at t thatso-and-so.

Understood in this way, iIRnay help with the Shattering case. The organisphaldid cease
permanently to be alive at or before t2, and tineag be some plausibility to the thought that aitt2,
became physically impossible for Alpha ever to lheeaagain®® Moreover, t2 is apparently the only
time in the Shattering case that meets these ¢onglitSo IR may yield the desired verdict here —
viz., that Alpha dies at t2 and at no other instant

However, there are two potential problems for. IRrst, it will be rejected by those who
endorse the possibility of things that die andrlat¢éurn to life. (More on this later.) Secondmniay be
vulnerable to counterexamples of a different orte might think that there could be a once-living,
cryptobiotic organism that, purely as the resubaie change in its environment, and without
undergoing any significamtrinsic change at all, becomes such that it is physicailydssible for it
ever to live again. In such a case; Wuld yield the implausible verdict that the organ dies at the
relevant instant, even though the organism undergossignificant intrinsic change at that instamd a
apparently remains cryptobiotic for some time théisx. Consider the following case:

Deep SpaceA desiccated tardigrade, Delta, rides throughpdgsace on a chunk of rock,
when suddenly the stars surrounding it in all dioes explode into supernovas. Though the
laws of nature are not deterministic, there isréag® instant t such that: (i) Delta is intuitively
still cryptobiotic at t and will remain so for sortime thereafter, but (i) at t, it begins to be
physically necessary that radiation from the supess will permanently destroy Delta before
any potentially life-restoring processes reachater, at t*, radiation from the supernovas
finally reaches Delta and causes intrinsic changéghat render it non-viable. Delta remains
present for some time thereaftr.

3" Though if one were willing to say that Alpha dasa certain time that is not an instant — sayfuk®nof t1,
t2, and the instants between them — this might nRfideseem tenable. Thanks to Jens Johansson fopdimt.
38 ¢f. the formulation of determinism in van Inwagé®83: 58-64).

39|f determinism is false. See below.

0 One might also imagine a case that involves a aeemtly expanding universe in which, at an instaint
becomes physically necessary that a certain crigtioltardigrade will be in roughly its then-curtentrinsic
condition at all times thereafter (presumably forrinitely long period of time).

17



As applied to this case, {Rays that the tardigrade Delta dies at t. Buspuguporters of the
cryptobiosis argument at least, this ought to semarrect. They will want to say that Delta doe$ no
die until the later instant t*.

It is worth noting that IRdoes not even get off the ground unless one asstiratthe laws of
nature are not deterministic. For suppose thalathie are deterministic, and let o be an organisah th
ceases to be alive at t1 by entering cryptobidsigther, suppose that o never returns to life tifeze
Then | take it that at t1, it becomes physicallgessary that o will never be alive ag#irfter all, in
a world with deterministic lawgverythingabout the future is physically necessary (in #ese of
being entailed by the past and present togethérthé laws). So, in such a world, as soon as it
becomedrue that a given thing will never live again, it alsecomeghysically necessaryn such a
context, IR does no better than Permanence in dealing withlgmts about cryptobiosis.

2.4 Irreversibility ,: the internally-grounded physical impossibility of living again
To cope with cases like Deep Space, Feldman premosepair that, he thinks, ‘comes pretty close to
solving the problem of suspended animation’ (188): The repair entails

IR, Necessarily, for any x and any t, if t is an instghen x dies at t if and only if ‘(i) x
ceases to be alive at or before t, and (i) attérhal changes occur in x that make it
physically impossible for x ever to live again’ @8 65)*

In a moment | will make a suggestion about how s#afii) should be understood. But first, how might
IR, help in the Deep Space case? At t, the thouglt, d@elta became such that it was physically
impossible for it ever to live again, but this wast because of angternal changeshat occurred in
Delta at t; rather, it was because of external gharthat occurred at t. The tardigrade didn’t ugoer
any significant internal changes then at all. SpdBparently does not say that Delta died at t. This
gives it an advantage over RDoes IR say that Delt@oesdie at t*, the instant at which it is made
non-viable by radiation? Perhaps. We will returthis question.)

Clarifying Irreversibility,

Now let’s look at IR a bit more closely. Clause (ii) says ‘at t, indrohanges occur in x that make it
physically impossible for x ever to live again’. tda@s a proposal about how this clause should be
understood (or what it should be replaced with).

We can start by definingdistributionas a (total or partial) function from real numbiers
(perhaps empty) sets of intrinsic* relations. Angl @an say that a thingimstantiatesa given
distribution fovera given interval | just in case: (i) f is a distriton, (ii) | is a continuous interval of
time, and (iii) for each real number n and se{r9s iff s is the set of intrinsic* relations thabears
to the instant in | that is located n minutes pt@the end of I. Loosely speaking, if x instarggat
over |, then when you feed a number n into thetiond, that function will spit out the set whose
members are all and only the intrinsic propertied k had n minutes before the end of I. If x wak n
present at the given instant, then the set in gurestill be empty, since things cannot bear intghs
relations to (‘have intrinsic properties at’) instaat which they are not present.

We can now use these notions to define one futdodmical term: ‘intrinsically biologically
hopeless’, or just ‘hopelegs

*1 This can be put more carefully as follows: t1nsmitial boundary point of some interval each amstin which
has the property being an instant t such thatghigsically necessary at t that o not be alivengtinstant later
than t

*2 Feldman’s doubts about JRrise from what he takes to be ‘the obscurityheftoncepts dhternality,

physical impossibilityandlife’ (1992: 65-66). | don't find these concepts obscliram more troubled by certain
other features of I)R- namely, the fact that it quantifies over suctities aschangesand the fact that it invokes
the notions obccurring inandmaking | will restate Irreversibilityin a way that avoids these latter notions.
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D1 x is hopelegsat t =df. (i) t is an instant and (ii) there isy@proposition p that states
the laws of naturé® some interval | leading up to t, and some distrdvuf such that:
(a) X instantiates f over I, and
(b) necessarily, for any instant &ny interval { that leads up tq,tand
any later instanttif (p is true and x instantiates f ovey, then x is
not alive att

Intuitively, to say that x is hopelgsat t is to say that x has an intrinsic historydieg up to t that,
given the laws of nature, guarantees that x il thereafter. In other words, the distributadrk’s
intrinsic properties (or lack thereof) over someiqutleading up to t makes it physically impossible
for x to be alive after t. Thus, whether or nohiag x is hopelegsat a given instant t need not be
purely a matter of X’s intrinsic condition at tetf it can also depend upon x’s intriniistory, prior

to t.

It is worth pointing out that D1 does not requinatta thing be present at an instant in order
for it to be hopelegsat that instant. To see this, suppose that it'spie/sically impossible for a thing
to cease to be present at one time and then bem@sent again later on; i.e., suppose that
‘intermittent presence’ is impossible. Further, goge that Socrates ceased to be present at tletand
t2 be some later instant. Then Socrates is hopgted8.

For there will be some interval leading up to tattimcludes t1 and, say, just the final few
minutes of Socrates’s career. Call that interydllbw consider the distributiog that Socrates
instantiates over,land suppose thatis m minutes earlier than fThen for any n less than ngr)
will be the empty set, since Socrates wasn'’t presetie instant that occurred n minutes befpest
hence did not bear any intrinsic* relations to thatant. But for any n* greater than m, f(n*) wik a
non-empty set, since Socrates was present atstanirthat occurred n* minutes befoyand henc¥
did bear some intrinsic* relations to that instdrtus the distributionsthat Socrates instantiates over
Is entails ceasing to be present during the intevat which it is instantiated. Given the impossipil
of intermittent presence, nothing can instantiaig distribution over a given interval and then be
present (or alive) after that interval. Therefdris not even metaphysically possible, much less
physically possible, fobocratego instantiate that distribution over a given g and then be alive
(hence present) at some later instant.

With the notion of hopelessngds hand, we can formulate a new instance of thersa S:

IR,*  Necessarily, for any x and any t, if t is an argtt then x dies at t if and only if: (i) x
ceases to be alive at or before t, and (ii) x bexohopelegsat t.

This, | suggest, is the best way to capture thétiné idea underlying Irreversibiligin explicit terms.
At least | am not aware of any formulation thaiehg does better on this scofe.

3 This is short for ‘p is a minimal, complete staternof the laws of nature’ —i.e., p leaves no laws and p
contains no extraneous material. | assume thasacly proposition itrue.

4 Presumably being presentigitself an intrinsic* relation, but even if nitseems plausible that necessarily,
if a thing is present at an instant, then thingbsame intrinsic* relation to that instant.

> There are a number of closely related principbethé vicinity, and it is not entirely clear to maich of them
best serves the purposes of the defender of thitiwetidea of Irreversibility.

For one thing, in D1, one could rewrite clauseg®)necessarily, for any instant t1, any interdaihat
leads up to t1, any later instant t2, amy y if (p is true and y bears R to t1), then y is aldte at t2'. This shifts
from de retalk of the physical impossibility of s living again after undergoing such-and-such aririgic
history tode dictotalk of the physical impossibility thétere be somethingpat lives again after undergoing
such a history.
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To get a feel for the principle, let’s return t@tbeep Space case. Suppose that the tardigrade
was alive at t1, that it became cryptobiotic analseel to be alive at the later time t2, that (due to
extrinsic factors) it became physically impossiloethe tardigrade to live again at t, and that the
tardigrade was badly damaged by radiation at t& fEndigrade does not become hopglestil t* at
the earliest. Nothing about its pre-t* intrinsistuiry guarantees (given the laws) that it won'alvee
later. There are possible worlds governed by theedaws in which that tardigrade goes through
gualitatively the same intrinsic history but, besawof its more favorable surroundings, manages to
return to life again later. HenceRavoids the result that the tardigrade dies at t.

Does IR* say that the tardigrade dies at t*, when it isndged by radiation? That depends
upon whether the tardigrade then becomes hopgless., on whether it then becomes such that its
intrinsic history makes it physically impossible foto live again. And that is not a question tivat
can usefully pursue here, although we will soorresislsome related questions.

One small point about Ris worth making before we move on: this princifaves open the
possibility that a thing dies at an instant at vahitds not hopelegs To see this, suppose that Bob is
alive at t1, at the later instant t2, and at eashaint in between, but not at any instant afteFt2ther,
suppose that Bob is hopelgsd each instant after t2, but not at t2 itseldbany earlier instant. Then |
take it that Bob ceases to be alive at t2 anditbhecome$opeless at t2, even though he is not
hopelesg at that time. If so, then IR tells us that Bob dies at t2.

Is post-mortem revitalization physically imposstbiecessarily so?
So far | have been trying to get clear about whraversibility, says. | think it is best formulated as
IR,*. Now | want to argue that Irreversibilitys false.

Dead things tend not to return to life. But mushievery case bghysically impossibléor a
dead%thing to live again? This strikes me as dolibfio begin to see why, consider the following
story™

Restoration. Beta is an ordinary organism. It begins to beeadit t1, lives a typical life, and

at t2, as a result of old age and standard weateandit ceases to engage in metabolism or
any other life-functions. The portion of mattertthaade it up’ in the moments leading up to
t2 then begins to decompose slightly. At t3, befateh further decay has had a chance to set
in, Beta’s remains are frozen and preserved. Addigntists begin the delicate process of
making these remains viable once again. Withoubéhicing any new matter or removing any
of the original matter, the scientists graduallg aon-disruptively reverse the damage that
has recently occurred. Molecule by molecule, tlepair the matter, until it comes to be
arranged roughly as it was in the final momentBeifa’s life, just prior to t2. At t5, the
‘repaired matter’ makes up something that is agmeihtrinsic duplicate csammaa frozen
organism that entered cryptobiosis in the normal.Wae repaired matter therefore plausibly
makes up something that, like its duplicate, igptwhiotic at t5. The scientists then thaw the
repaired matter. At t6, this matter makes up soingtthat is alive and that has an active
metabolism.

For another, instead of requiring, for x to be Hepg at t, that X’s intrinsic history over some interva
leading up to t guarantee the physical impossjbiftx’s living again (given the laws), one couldiopt one of
the following requirements:

-that x’s intrinsic condition at t itself guarantda relevant impossibility (given the laws), or

-that the distribution of x’s intrinsic conditiomser anarbitrarily brief interval surrounding

[alternatively: leading up to] t guarantee the vald impossibility (given the laws).

8 This is essentially the same case discussed indgd (2007: 225). Luper (2009: 46-49) discussemas
case.

*"The expression ‘x makes up y at t' can be defeetz[z overlaps x at t if and only if z overlaps ytjat
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Moreover, at no point in this sequence of evengmislaw of nature violated. On the
contrary, there are laws of nature (perhaps diffieirem ours), there is a proposition that
states them, and they are ‘obeyed’ throughout tiieeeprocess.

Note that there are certain issues on which Regiare careful not to take an explicit stand. In
particular, it takes no explicit stand on whethetaBdies at any point in the story, and it takestaad
on whether the thing that becomes actively metatimiween t5 and t6 is Beta. More generally, it
takes no stand on whether there is something titht i) ceases to engage in metabolism at t2 and
(i) begins to engage in metabolism between t5ténd

We can ask a number of questions about the case. iBiit, or something relevantly like it,
physically possible? I.e., do tlaetuallaws of nature permit it? Second, is it, or sorimgtlelevantly
like it, metaphysically possible? Third, if we fluetr specify the story by stipulating that it invedv
something that dies and then comes to be alivendar, is the resulting story physically and/or
metaphysically possible?

(1) We can start with the first question. Is Reation physically possible? | doubt that anyone
has in factreanimated the remains of bacteria or insectsttention humans) that have been
rendered non-viable by old age and structural demageed, the case may be technologically
impossible, by present-day Earthly standards. Partiee technology that would be required to carry
out such a procedure is unlikely ever to be dewaddpy creatures with brains like ours. Moreoveg, th
likelihood that such processes of repair will ocgpiontaneouslywithout intervention by intentional
agents, may for all practical purposes be zero.

Still, it would come as a surprise to learn ttiet laws of natureomehow bar the occurrence
of such processes. One would think that, in priecithose processes ought to be physically possible
even if humans will never develop the technologgdesl to make them happen. Typically, after all, a
thing that has been partially disassembled andereidhonfunctional can be reassembled and made
functional again, without violating any laws of nig. | can see no antecedent reason to think that
organisms are different from cars in this regd@rganisms are just more intricate and harder $or u
to manipulate.

Admittedly, this is all speculative. Whether thev$aof nature permit the relevant ‘reanimation
procedures’ is an empirical question, and natufeli®f surprises. | don’'t know whether these
processes are physically possible. But for alldwr- and, | suspect, for alhyoneknows — they are.

(2) Even if Restoration isot physically possible, the second question arisais: i
metaphysically possible? Is there a metaphysiqallsible world in which a story relevantly like
Restoration is true? Some may think not, on themle that the story violates a law of nature aatl th
these laws are all metaphysically necessary (BiaVp Others, however, ought to take the storyeto b
metaphysically possible. It is, after all, consisfeonceivable, and intuitively possible. It inves
nothing more exotic than some matter, and an assacobject or two, possessing different intrinsic

“8 Perhaps a typical death involves a complex sequeicieemical reactions that, once under way, are
physically impossible to reverse. One might thimkwever, that under unusual circumstances, cestgi@nisms
(especially multi-cellular ones) can die in a whgttinvolves no significant or irreversildbemicalchanges at
all. One might think that if a living organism i®fen and becomes cryptobiotic, it can be killedetyeby being
split into pieces. Once broken apart, the orgarigsno longedisposedo be alive again in the future (even after
it thaws), and it is natural to say that it is naderviable hence there are grounds for saying that it heggstd
being cryptobiotic and has died. But since thererirocess is carried out at a very low temperanoenajor
changes need occur at the chemical level. Perhapsrgjanism breaks apart in such a way as to lkeacte of its
constituent cells intact and still cryptobiotic.that case, it becomes much harder to argue teairfanism’s
death involved a sequence of chemical reactiortdghphysically impossible to reverse. If theraig/thing
physically impossible about revitalizing the orgami it would have to be the process of puttingi¢ses back
together in such a way as to restore the organidigfgsition to live when thawed. For what it's worl find it
prima facie unlikely thaho such process is physically possible.
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properties at different times, and standing inrtgbt sorts of causal relations. Even if the laWs o
nature in thectualworld rule out the given story (which | doubt)raly the there are possible worlds
governed by different laws in which something likat story is true.

(3) So let us turn to the third question. Is it gieglly and/or metaphysically possible that the
given processes occand in such a way that they involve something dieg and then becomes alive
again latef? Suppose that we further specify the story byragithe following:

Organism Beta dies at t2 or shortly thereafteriaradive at t6, after the ‘repaired matter’ that
composes it is thawed.

Call the resulting storiRestoration+ In Restoration+, we have one and the same omgdinist dying,
then having its remains restored (whether or nstpresent during that process), then returnirideo
later. Restoration does not take an explicit s@melway or the other on the question of whether
something dies and later returns to life; Restoratidoes. Are there metaphysically possible waatds
which Restoration+, or something relevantly likasttrue?

For those who admit the metaphysical possibilitiRestoration itself, | can think of two main
reasons for denying the possibility of Restoratidfitst, one might think that

(a) Restoration entails that the organism Beta dhoe reallydie at t2 (or shortly
thereafter), when it ceases to engage in metabolism

Second, one might think that

(b) Restoration entails that it is a mempyof Beta, not Beta itself, that is alive and
composed of the repaired matter at’t6.

I don't find either reason especially compelling.

We can start with (a). According to (a), Restamaiis not a case in which an organism lives,
dies, and is subsequently revitalized; rather at ¢sse in which an organism is actively metabolic,
then becomes cryptobiotic, and then subsequentiygrbes actively metabolic again, all without dying
or becoming dead in the process.

This strikes me as rather strained. It seems tthateby any ordinary standard, Beta is dead at
t3 and has been for some time. | doubt that angpdist who considered the case would say that Beta
has merely entered a phase of dormancy or cryishild did not cease to engage in the relevagt lif
functions as the result of any of the standardeso$ cryptobiosis — desiccation, freezing, et¢thBa
it ceased to engage in those life-functions asdhelt of a standard causedsfath— namely, old age
and structural damage. Its trajectory thereaftes @ammon to things that haded it continued to
sustain further damage and was decomposing eveih remained present at all! This is quite unlike
the typical trajectory of things in cryptobiosiBey remain approximately static. Moreover, by t8teB
is no longedisposedo live (or metabolize), even in circumstances Hratfavorable to life for things
of its kind. It is no longeviable It manages to metabolize again only with the loéladvanced
technology. Thus the natural thing to say is timathe story, Beta is dead at t3 and died at saarleee
time, probably t2 or very shortly thereaft®On the assumption that Restoration is possibéeetbre,
it doesn’t entail that Betdidn't die at t2 or shortly thereafter.

49 Third, one might think that (c) Restoration is detailed or specific enough for (a) or (b) to heetrbut that
Restoration does entail the proposition that ifaBdies at t2 then it's not the case that Betaive alt t6. | will
assume that (c) does not require separate disoussiparticular, | will assume that the considienas | mount
against (a) combine with the considerations | m@agatinst (b) to yield a case against (c).

*|t's worth considering how far the friend of (apuid be willing to generalize on the claim. Supptis most
of the apparently dead people whose bodies (orirsnare in the morgue have not yet become hopgless
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Next consider (b), which says that Restorationientiaat Beta is neither alive nor composed
of the repaired matter at t6. According to (b), tihganism that is composed of the repaired matter a
t6 is merely a copy of Beta, not Beta itself. Iis gnlausible? If one (i) holds that Beta dies a{ii
takes the Termination Thesis to be a necessaty, st (iii) denies the possibility of intermittent
presence, then one will accept (b). But as farcanltell, the rest of us will want to reject it.

Opponents of the Termination Thesis will presumatxdyt to say that the organism Beta
continues to be present throughout the entire stdtgr all, it's not as if Beta’'s death is espdigia
violent. Its remains don't get scattered or radjcaltered in shape or superficial appearance.
Throughout the entire case, there is what woulihardy be described as ‘the body of an organism’.
Thus, if iteverhappens that a thing continues to be presentvdnile after it dies, this would seem to
be just such a case. In particular, if one rejwsTermination Thesis, then the overwhelmingly
natural thing for one to say will be that, in therg, Beta is alive from t1 to t2, that Beta di¢$2aor
shortly thereafter, that Beta continues to be prese a dead thing, that it gets frozen at t3, itlgets
repaired from t4 to t5, that it is then thawed eenved, and that it is alive again at t6. Thisftiots
with (b).

But even those whacceptthe Termination Thesis will presumably want to Hzat Beta dies
and lives again later (or at least that Restoradimesn’t rule this out), unless they take a hare li
against the metaphysical possibility of intermittpresencé® For suppose that Beta dies and ceases to
be present at t2. Then if it's so muchpassiblefor a material substance to become present affemn a
it has ceased to present, it ought to be possibleBeta does this at some point during the prookess
repair and revitalizatiorf. After all, the ‘repaired organism’ is made of g@mne matter, in roughly the
same arrangement, as was the original organisna)Best before its death, and atherorganism
was composed of that matter in the interim. Moregowe final pre-death phases in Beta’s life
presumably stand in a rather intimate causal oaldb the initial post-repair phases in the lifahaf
repaired organism: the repaired organism has thiesic properties that it has at t6 largely beeaus
the original organism had the intrinsic properttest it had just prior to t2 If Beta had been different

Should we say that they haven’t yet died? Suppuetelienin hasn’t yet become hopelgddas he not yet died?
I think we should say ‘No’ in both cases. To théeak that | have any grip at all on the dieseddtion, | know
that it's a relation that Lenin bears to some timthe year 1924. Lenin has died, even if it tusnsto be
physically possible for him to live again. Similgwints are made by Hershenov (2003a) and are disdusy
Belshaw (2009: 35-37).

1 Wiggins (1980) and Lowe (1983) deny the possibilit material objects that undergo intermittentserrece.
This possibility is embraced by Hershenov (2002) &003b), Hoffman and Rosenkrantz (1997: 159),aBak
(2005), Merricks (2009), and nearly all friendg@fporal parts — e.g., Hudson (2001).

2 Among friends of intermittent presence, thereoistmoversy about what it takes for a thing to ‘juep
temporal gap’ in its career. Some say that at smicecausal relation, immanent causation, must hetdveen the
thing'’s final pre-gap phases and its initial pogpghases (Zimmerman 1999). Some say that the mtiadte
composes the thing in its final pre-gap phases imstentical with, or mostly overlap, the matteatt
composes the thing in its initial post-gap phaaesd, that this matter must be arranged in the saayeaivboth
times (Hershenov 2002, 2003b). Some say that iftimg is a person, then some sort of connectediress
continuity must hold between its pre-gap and pagt{gsychological states, or that the pre- and gagtpersons
must ‘have the same first-person perspective’ (B2kO0, 2005). For further discussion, see Merr{@®9),
whose defense of intermittent presence is bounditliphis claim that there are no true and informatritieria
of personal identity over time, and Johnston (2@0125).

>3 Might someeven moréntimatecausal relation be required, if the given phasesabe phases in the career of
single material substance? (After all, in lightloé processes of repair that occur during the gampe of the
particles that compose the repaired organism Havedlative positions that they have not purelyalose of the
operations of the organism’s own internal life pgsges, but also because of the processes of tegiaivere
imposed from the outside.) Perhaps. But | takegtrhomentary condition of complex object is alwégghe
actual world) partly caused by external forces evehts. Moreover, | don’t see what'’s to stop usnfi@mply
considering a different case, in which the regeisitmanent causal relations do obtain, but whiathgrwise
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in any of various ways prior to t2, the repairedgamism would also have been different in those same
ways at t6. Finally, it's plausible that if the givorganisms are (or constitupsople then those

people could be psychologically continuous withheather and could stand in any other mental
relations that might be required to support thermittent presence of a person. In sum, even
Terminators should reject (b), unless they are tdéstermittent presencé.

The issues here are complex and subtle, and tley fdr a wide variety of internally
consistent, stable positions. We shouldn’t expagtdecisive refutations. On the whole, however,
neither (a) nor (b) looks very promising to meoiie admits, as | think one should, the metaphysical
possibility of Restoration, then one ought to adimit metaphysical possibility of the more specific
story Restoration+, in which Beta dies and latausrres to life.

And in that case one ought to reject IrreversipiliEven if it istrue that things die only when
they become hopelgséwhich | doubt), this is nahetaphysically necessarhere are possible worlds
in which a thing dies and later comes to be alya&ir all in conformity with the laws of nature
governing the given world. Hence there are possilldds in which a thing dies without then
becoming such that its intrinsic history, togetivith the laws governing the given world, guarantee
that the thing won't be alive again later. Contraryrreversibility,, becoming hopelegss not
necessary for dying.

As | said earlier, | suspect that for all anyonewns, Restoration is physically possible. But
it's plausible that if Restoration is physicallygsible, then so is Restoration+. This makes meestisp
that for all anyone knows: (Restoration+is physically possible and hence (ii) there argspially
possible counterexamples to Irreversibility

2.5 Irreversibility 3 the technological impossibility of living again

Because it invokes the notion of physical impodigibilrreversibility, makes it ‘too hard’ to die.
Contrary to Irreversibility, a thing can die at a time even if it continuebaghysically possible for
the thing to live again.

One likely suggestion at this point is that we dlaunderstand irreversibility not in terms of
physical impossibility but rather in terms of teclogical impossibility. Roughly put, the idea isth
instead of saying that a thing dies when its haee@sed to be alive becomes ‘physically’ irrevéesib
we should say that it dies when its having ceasdettalive becomes ‘technologically’ irreversible.
This might lower the bar for dying. Even if it islisphysically possible for a given organism tdume
to life, it might not be technologically possible.

The rough idea can be spelled out in significadifferent ways, depending upon which
notion in the vicinity of technological possibility invoked. One way of spelling out the idea is

Tech Necessarily, for any x and any t, if t is an ingtghen x dies at t if and only if (i) x
ceases to be alive at or before t and (ii) atteeomes such that no technoldlst is
present at tould be successfully used to make x become atiaén.

According to Tech whether or not a given thing x dies at a givestant t can depend upon which
technologies exist at(hence the subscript). A different way of spellmg the idea is

Tech, Necessary, for any x and any t, if t is an instr@n x dies at t if and only if (i) x
ceases to be alive at or before t and (ii) atteeomes such that no technology that is
‘available’ to x at t could be successfully usedrake x become alive again.

as much like Restoration as possible — perhapseainavhich the reversal of damage occurs ‘by chaaed
involves a relatively minor changes.
> Henceforth | will leave this qualification implici
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According to Tech whether or not a given thing x dies at a givestdnt t can depend upon which
technologies aravailableto x at t.

What's supposed to be the difference between BachTech? In particular, what's the
difference between a technology’s being prea¢attime and its being available to a certaingliha
certain time? The thought here is that there mightresenttechnologies that would, say, allow us to
bring Lenin back to life, but these technologiegiminot be available to Lenin or to any of us at th
present time. If these technologies are currentigtied only in the Andromeda galaxy, or only deep i
the Marianas trench where they are employed bgaahsuper-intelligent squid, then they are not
availableto Lenin or any other human being on Earth attime. Both principles face serious and
rather obvious problems.

The first and most fundamental problem is that #etgil that whether a thing dies at a given
time can depend upon extrinsic factors that inteli should have no bearing on the thing’s vital
status. To see this, consider:

Alpha and Omega Alpha and Omega are duplicate organisms of thesgpecies that live at
different times. At t1, as a result of damage, Algeases to be alive and starts to decay. No
technology that is present at t1 could reversesito@ation. Hence no such technology is
availableto Alpha at that time. Omega’s career is an istdmuplicate of Alpha’s career (and
is governed by the same laws of nature) but odetgs. Thus Omega, as it is when it is n
years old, is a duplicate of Alpha, itigs whenit is n years old. At t2, Omega ceases to be
alive and starts to decay just as Alpha did. Howeafet2, new technology is present and is
available to Omega. This technology could be usadévitalize Omega, but is not so used.
Omega continues to decay in just the same manrdid &dpha.

Tech and Techboth entail that Alpha dies at t1 but that Omegasthot die at t2. This is extremely
implausible. Intuitively, whether or not a giverganism o dies at a given instant t should be fixed
facts about the laws of nature governing o, togethn facts about what o is like intrinsically at
certain times — times such as t itself, any eaitistants at which o is present, and perhaps sairlg f
brief period of time following t. The point is wedut by David Hershenov: “death is best thougrdof
a nonrelational alteration in an individual's baalyorgans. ‘Death’ is a biological concept (and a
nonrelational one) and thus should be determinkdysioy biological factors rather than technologica
features.” (2003a: 93).

Regardless of how one articulates this ‘intrinstgaif dying’ principle in detail, it will entail
that whether or not an organism dies at time cadapend upowildly extrinsic factors, such as facts
about what sorts of technologies are present dladla to the organism at the given time. Hence, on
any remotely adequate way of formulating the pplgiit will say, when applied to the case above,
that Alpha and Omega don't differ in whether théy @t t1 and t2 respectively). Thus the
intrinsicality principle will rule out Teghand Tech

Here is a second problem for both versions of eremilitys. It seems to me that neither Tech
nor Tech states aufficientcondition for a thing to die. Suppose that Gam@as t¢eased to live by
going into cryptobiosis. Further, suppose thatina¢ t, it becomes technologically impossible for
Gamma to live again, not because of any intrinkange in Gamma, but because the only existing
technology that could have been used to revive Gaceases to be available to it, and indeed ceases
to be present altogether. (Perhaps the civilizatiah developed the technology is destroyed in a
nuclear war.) As applied to such a case, both f@atians of Irreversibility will tell us, incorrectly,
that Gamma dies at t.

Third, it seems to me that neither Tebr Tech states aecessargondition for a thing to
die. In the Restoration case, | claimed, Beta dig¢2. But technology is then available to Betd tha
could be — and indeedlill be — successfully used to revive Beta, and sudint#ogy continues to be
available to Beta throughout the rest of the stSryBeta’s ceasing to be alive does not then become
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‘technologically irreversible’ in either of the exant senses. Thus both formulations of Irrevditibi
tell us, incorrectly, that Beta does not die at t2.

2.6 Incapacitation
In effect, we have so far been asking, ‘What'sdtiierence between dying and becoming
cryptobiotic?’ | think the difference is best camd in terms of dispositions or capacities, rougtdy
follows. When a living thing becomes cryptobioiiaetains a sufficiently robust, intrinsically-
groundedlispositionor capacityto be alive (under an appropriate range of comusf. In short, it
remains viable. But when it dies, it loses thevafd capacity; it ceases to be viable. Neither dead
things nor cryptobiotic things are alive. But crgfpibtic things are viable, whereas dead thingsate

This doesn'’t entail that it's physically or techogically impossible for dead things to return
to life. What it does entail is that it's ‘harddor dead things to return to life than it is foyptobiotic
ones. Cryptobiotic things often do it ‘on their dwmwithout external intervention” and without firs
being repaired® Dead things need help, or else a lot of luck.

Ingmar Persson has suggested a definition of ‘died’ harmonizes with these thoughts.
Persson'’s definition entails the following instardeschema S:

Incapacity Necessarily, for any x and any t, # &ih instant, then x dies at t if and only if
‘at t, x loses the capacity to live’ (1995: 504).

In my view, this account has two important virtugsowever Persson himself invokes only one of
these, and he seems to deny that the accounténashier). Indeed, as far as the problems about
cryptobiosis go, the account is approximately rightt | also think that it has a drawback worth
noting. I'll start with the virtues.

Virtues

First, as Persson notes, Incapacity plausibly meie®y an intrinsic matter (or at leashat-
radically-extrinsicmatter). Whether or not a thing x has, at a tintkee capacity t@ depends only on
the intrinsic properties that x has at t, togethig¢h the laws of nature — at least when the propert
ing itself is intrinsic>’ Suppose that two chameleons are intrinsic duglécand are governed by the
same laws of nature. Then, if one of them has dipacity to turn brown, so does the other. If two

%5 Developing certain ideas from Lawrence Becker )@hd David Cole (1992), Hershenov writes that
Given all the problems canvassed above, | suggastthatever account of death one ends up
defending, that a provision be included which rreiimg that human beings are dead when they cannot
revive themselves, i.e., the pertinent organs caresume their functioning without external
intervention (2003a: 99).

If external interventionare restricted tthe intentional acts of sentient beingisen | suspect that in some cases

it is physically possible (even if highly unlikel§gr a dead thing to return to life without extdrimdervention.

% persson takes his proposal to solve the problemtatsyptobiosis. He adds a further clause to détal the

problem about fission.

>’ The facts about a thing’s dispositions and cajeacihight not be fixed by its intrinsic propertasne, for

two reasons.

First, one might think that there could be intrinduplicates in different possible worlds goverbgd
different laws of nature; these duplicates mightehdifferent dispositions and capacities. In ourldjovhere
it's a law that opposite charges attract, a giventson e might have the disposition or capacitgttoact
positively charged things. In a world governed iy kaw that opposite charges repulse, there miglat b
duplicate of e, e*, that lacks the disposition apacity to attract positively charged things.

Second, even within a single world (with unchandags), intrinsic duplicates might not always have
the same dispositions or capacities. | might lbgechpacity to lift Frank without changing intriceily, if Frank
gains weight. | might lose the disposition to cyem struck by Frank without changing intrinsicafliFrank
becomes weaker. See McKitrick (2003) and Fara (R009
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people are duplicates and one of them is lactdeteant (lacks the capacity to digest lactosednth

so is the other. So, since being aliséntrinsic (or almost intrinsif), we get the result that whether
not a given thing has, at t, thapacityto be alive will depend only on the thing’s intimgroperties

at t, together with the laws. Organisms that atenisic duplicates and governed by the same laws wi
never differ with respect to the capacity to bgealiAnd two duplicate organisms that undergo
duplicate ‘internal processes’ over a given inte(aad are governed by the same laws) will never
differ with respect to whether théysethe capacity to be alive during that interval.

Thus, unlike Irreversibilityand Irreversibility (but like Irreversibility), Incapacity avoids the
bizarre result that whether or not a thing dies tine can depend on ‘wildly extrinsic’ factors. At
time t, when distant events make it physically isgible for the frozen, intrinsically unchanging
tardigrade ever to live, that organism doesn't lihgapacityto live and so, according to Incapacity,
doesn’t die. The tardigrade does, however, playsisle that capacity at t*, when it's damaged by
radiation. So Incapacity again yields the desiredlict — namely that the tardigradeesdie at t*.
Incapacity also helps with the case of Alpha ande@am These organisms have duplicate careers, and
they both cease to perform any life-functions aedit to decay at an age of n years old. Since Omega
has access to ‘revitalization technology’ at tHevant age but Alpha does not, Irreversibilisays
that Alpha dies at an age of n years but that Ordega not, despite their intrinsic similarity absle
ages. Incapacity does better. In view of theiitsic similarity and the fact that they are goverihy
the same laws, either they both lose the capaziiye¢ at age n years, or neither of them does. So,
according to Incapacity, either they both die at tige, or neither does. This seems right.

Incapacity also has a second virtue. One can haseapacity to do something without its then
becoming physically impossible for one ever totdagain. Broken watches get fixed, athletes make
comebacks, and so on. If one stops exercising Warile, one might lose the capacity to bench press
150 Ibs. Then, after lifting weights for a few mlsitone might regain that capacity. One thus loses
the capacity to bench press 150 Ibs without thetfergoing some internal change that makes it
physically impossible for one ever to bench prégsihs again. Or some engine component in one’s
car might break, causing the car to lose the cgptcrun, without its then becoming physically
impossible for the car to ever run again.

Thus, unlike Irreversibilityand Irreversibility (but like Irreversibility), Incapacity allows for
the possibility of a thing — such as the organisstaBn the Restoration+ case — that dies at a time
without its then becominghysically impossibléor the thing ever to be alive again. In that ¢céise
seems plausible to say that Bltsesthe capacity to be alive at t2, when it stops b@iaing and
starts to decompose, and thakijainsthat capacity later on, at some point during tteegss of
repair. (Still later, it goes on tmanifestor exercisethat capacity.) According to Incapacity, therefore
Beta does die at t2, even though it continues tohysically possible for Beta to live again.

Interestingly, Persson himself does not see théemidiis way. Instead, he says that his
proposal is equivalent to Feldman’s (1995: 501cadkdingly, Persson does not argue, as | have, that
Feldman’s account faces a problem that Incapauityda. If I'm right, Incapacity deserves more
credit than Persson gives it.

In sum, Incapacity has two major virtues: (i) ieda’t entail that dying is a ‘wildly extrinsic’
matter, and (ii) it doesn’t entail that, as a ntatfemetaphysical necessity, post-mortem revittilira
is physically impossible. Indeed, I'm not awareaafy plausible counterexamples to Incapacity
stemming from cryptobiosis, revitalization, or asignilar phenomenon.

Moreover, Incapacity vindicates a rough but appgadinalogy — namely, that dying is for
organisms more or less what breaking is for carsaeedn’t break whenstopsrunning, or even
when it stops runningermanently(One can turn a car off without breaking it.) Acatsdo

%8 See note 25. Whether a thing is alive at a gimetant might depend upon facts about what it'sragfaand
on facts about what's going on in an arbitrariliebmterval encompassing the given instant. Tragenot
‘radically extrinsic’ facts, so they do not, | asse, introduce any ‘radical extrinsicness’ into faets about
whether a thing has the capacity to be alive.
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sometimes break without then becoming such treplitysically impossibléor them ever to run
again. (Broken cars do sometimes get fixed.) Abcaaks when it — perhaps temporarily, perhaps
reversibly — loses theapacityto run>

Likewise, according to Incapacity, an organism m&edie when it stops being alive, or even
when it stops being alive permanently. (It can Ipee@ryptobiotic instead, and perhaps suffer damage
and die much later but before it ever returnsfe)liAnd it seems at least metaphysically posdinie
an organism to die without then becoming suchitlsphysically impossible for it ever to live agai
With enough technology, we might be able to rethiags that have died, at least if they haven't
decayed too much and were not too complex tositirt Instead, a thing dies when it — perhaps
temporarily, perhaps reversibly — loses thpacityto be alive. Thus Incapacity suggests an analogy
between living organisms and running cars, betvelsad organisms and broken cars, between
cryptobiotic organisms and cars that are not rumbut still work, and between dying and breaking.
To the extent that one takes these analogies ittdependently plausible, one might take the faat th
Incapacity vindicates them as a third point (howewveak) in its favor.

A Vice

The word ‘capacity’ probably introduces some cotigensitivity into ‘at t, x loses the capacity to
live’ that is lacking in ‘x dies at £° This in itself is no problem for Incapacity, prded that the
relation expressed (relative to the present contsxthe former expression is necessarily coexvensi
with the relation expressed by ‘x dies at t'.

But I wonder how likely it is that those relatiosiee necessarily — or even actually — coextensive.
After all, | doubt that there is some uniquely matwr ‘reference-eligible’ relation in the vicigithat
both expressions can just ‘lock onto’. Rather,dpmct that there is a huge range of more-or-less
equally natural relations in the vicinity that @iffjust a little from one another. Consider, dltg,
relations expressed (relative to the present conibgx

e ‘att, x loses a robust capacity to live’

* ‘att, x loses a very robust capacity to live’

* ‘att, x ceases to be very capable of living’

e ‘att, x ceases to be disposed to live in normabaoons’

e ‘att, x ceases to be viable’

e ‘att, x ceases to be robustly viable’

* ‘att, x ceases to be even remotely viable’

Some of these relations may have the same extemsiba actual world but different extensions in
other possible worlds. Others may have different flsobably largely overlapping) extensions even in
the actual world.

%9 There may be counterexamples. But as long addita s approximately right, we still have a rougtalogy.

%0 A predicate isontext-sensitivéf its content (the property or relation it expses) depends upon some feature
of context. It seems to me that ‘loses the capdoitive’ is a better candidate for being contestisitive than is
‘dies’. After all, phrases of the form ‘is capaloiep-ing’ and ‘*has the capacity tg are plausible candidates for
being context-sensitive more generally. If a histodiscovers a 200-year-old collection of gunssta them
badly corroded, she might find one that's in esplgcgood condition and say truly, ‘This one’s chjgaof

firing. It's in perfect condition.’ If the same guim the same intrinsic condition, is used in a pages-safety

class, the instructor might say truly, ‘This onatg capable of firing. It's not cocked.’ If ‘haseltapacity to

live’ is context-sensitive, it's natural to thinkat ‘loses the capacity to live’ is too. | see mikr reason to

think that ‘dies’ is context sensitive.

Manley and Wasserman (2007) suggest that ndépositionterms such as ‘fragile’ are context-
sensitive, and they point out that this is perfectinsistent with the claim that each of the prtpsithat the
predicate expresses (relative to one or anothdegfnsintrinsic. | suspect that parallel remarks go for ‘is
capable ofp-ing’, ‘has the capacity t@’, and ‘loses the capacity tg.
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None of them seems any more likely than any obthers to be necessarily coextensive with
dies at and each seems to be roughly as good a candisidlbe relation expressed by ‘at t, x loses the
capacity to live’. So I'm not confident that ‘x di@t t' and ‘at t, x loses the capacity to livepess
necessarily (or even actually) coextensive relation

Accordingly, I'm not confident that Incapacity isie. But there probably isn't much we can
do to improve on it. Things die when they ceadeatee asufficiently robustapacity to live. How
robust is sufficiently robust? | see no way to giweinformative answer to this question. The beast w
can do is to point to examples.

After so many false starts, this may seem a bitadimbactic and underwhelming as a positive
view. Admittedly, Incapacity is less informativedaless precise than one might have hoped. But as
far as the problem of cryptobiosis goes, | doubtes do better. In my view, all the other accounts
we’ve considered do worse.

Before we turn to a different puzzle about deatte final point about Incapacity: it leaves
open the possibility of a thing that dies withoutehaving been alive. We can imagine an organism
popping into existence fully formed but in a steteryptobiosis. If it shattered and ceased to be
viable soon thereafter, Incapacity would yield tésult that it died, even though it never livedisTis
in the spirit of the ‘intrinsicality of dying’ priciple that we gestured toward earlier. If two cojpotic
things undergo the same sequence of intrinsic @soger a given interval (and are governed by the
same laws of nature), they shouldn’t differ witspect to whether they die during that interval,reve
if only one of them was ever alive previously. Ipaaity respects this claim.

3. Fission

To die is not merely to cease to be alive. Fortbimgg, an organism that goes directly from beirigeal
to being cryptobiotic does cease to be alive besdi die — at least not then! For another, if an
amoeba divides into two new amoebas, it does dedse alivé' — indeed, it ceases to be present at
all. But, as Jay Rosenberg has pointed out, itrdbdie then®” (Or ever, unless the case is rather
bizarre. See the ‘Annie’ case at the end of sectidiThe passage from Rosenberg is worth quoting:

Some amoebae, to be sure, do die. Sometimes arbaraenot get sufficient food or oxygen or
moisture to sustain its life, and that kills it.tBsome amoebae do not get an opportunity to didet us
consider a well-fed, healthy amoeba alone in a dfopell-oxygenated pond water. | shall call it
‘Alvin’. Alvin, let us suppose, lives happily thrgh Tuesday and then, precisely at the stroke of

®! There are, of course, various ways of resistiegcthim that amoebas typically cease to be alivervthey
divide. One might take the original amoeba to leniital to one of its fission products but not ditleer, despite
the apparent symmetry of the fission. One mightracd ‘temporally relativized identity’ and say tllag
original amoeba is identical to each of its fisgwoducts, while denying that those products agatidal to each
other after the fission (Gallois 1998). One migitdw David Lewis’s treatment of personal fissidi®83: 55-
76) and claim that, despite appearances, theracamally two amoebas in the vicinity even before division;
it's just that they both have the same spatialtiocauntil after the division. One might hold thhe situation
involves just a single amoeba that is singly lodatgor to the fission but bi-located thereafteaiion 2008).
And one might take it that, definitely, the origimanoeba is identical to exactly one of its twaifism products
but that, for any X, if x is one of the original aetba’s fission products, then it is not the casg thefinitely, the
original amoeba is identical to x (Johansson 2010).

%2 Rosenberg (1983:21-22) makes the point that ansogba@ease to exist but don't die when they divide.
Rosenberg’s point is endorsed by Feldman (1992:\@&renga (1994), Persson (1995), Kass (1997: 22),
Wilson (1999: 101), McMahan (2002: 425), and Lu(®809: 47). Belshaw (2009: 228, note 10) expresses
agnosticism but indicates that he leans towardaidien. Hershenov (2006: 113) rejects the claim.grRbgrg
doesn'’t explicitly address the question of whetimaoebagease to be alivethen they divide. Feldman claims
that they do, and he concludes that the case oéhimfission is a counterexample to the claim (eseld by
Rosenberg) that to die is to cease to be alive.
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midnight, Alvin divides, producing two offspring wh | shall call ‘Amos’ and ‘Ambrose’. On
Wednesday, we find two amoebae — Amos and Ambras@mming happily about in our drop of pond
water. But what has become of Alvin? One thingugegclear: Alvin is not an inhabitant of our drop
pond water on Wednesday. . . His life, therefarast have come to an end. But it is equally clear t
Alvin did not die (1983: 21-22; 1998: 34-35).

Fred Feldman accepts Rosenberg’s point and dramafigdaonclusions about certain cases of
biological fusion. His main example involves chlatoyonas, single-celled plants that sometimes
engage in a process of fusion in which two hapiedtlviduals combine to form a new, diploid
individual. Feldman claims that when a haploid ohydomona engages in fusion, it ceases to be alive
but doesn’t die. (As Feldman notes, one might taéain cases of metamorphosis to have a similar
structure. Perhaps caterpillars cease to be aliveddn’t die when they metamorphose into
butterflies.)

These cases are threats to Incapacity no lessdhha Cessation Thesis. Not only did Amos
cease to be alive at midnight; he also ceasedv® th@ capacity to live at that time. (I assume,tha
necessarily, if a thing has, at t, the capacitjvi® then it is present at t.) So even if Incapasblves
the problem of cryptobiosis, it's still false. ifers no help with Rosenberg’s case and its ilk.

3.1 Three Extant Attempts at a Repair

The new puzzle cases all involve biological ergitieat go directly from being alive to being non-
present — and hence not alive — without dying. \ighy/that the entities in question do not diehiade
cases? Presumably there are cases in which a icilegtitydoesdie when it goes directly from

being alive to being non-present. If a healthyivadbacterium is sliced in half and its remainscglyi
disperse and decompose, maybe it dies and cealseptesent at the same time. Thus a puzzle arises:
what'’s the difference? Say that a case in whicloladical entity goes directly from being alive to

being non-present istarmination and that it isleadlyif the thing dies when it ceases to be present,
butdeathles®therwise. In virtue of what are the deadly terrtiores deadly? And in virtue of what

are the deathless terminations deathless?

Not everyone will be gripped by these questionsa&will lack firm intuitions about the
cases. Some will doubt that anything significaratistake here. | won't try to argue that the facts
about the modal profile of dying have instrumentdue. | don’t know what use they are for ethics,
biology, or other parts of metaphysics. But fordhevho find the questions of some intrinsic interes
and who would like to press on, there is progredsetmade. (Others are free to skip ahead to sectio
4, which stands on its own.)

First Try: deathless division as division into hg things

One thing that all these cases havedmmornis this. We have a living thing and its constitueratter

(or some living things and their constituent matt€hen, at a certain instant, the living thingssato

be present, while the matter continues to be ptebamediately after the thing ceases to be present

the given matter makes up sootberthing or things. The original thing ‘turns intdidg other things.
So what's the difference between the deadly andidla¢hless cases? One natural thought is

that the deathless terminations involve a livinggtor things that turn into some otHising thing or

things. The reason why an amoeba doesn't die widivides is that it turns into two othlving

things; and the reason why two chlamydomonas abe’tvhen they fuse is that they turn into another

living thing. Correspondingly, the reason thatlaeterium does die when it gets sliced in halhé t

none of the pluralities of things that it turnsoirttwo halves of a bacteriunor some organelles and

miscellaneous cell-part®rsome fundamental particlesis such that each of its members is alive.
As for the notion ofurning intoinvoked here, | doubt that it can be rigorouslfirded, but

here is a rough characterization should be goodgméor present purposes:
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TI XX turn intoyy at t if and only if: there is a portion of matim such that (i) xx are
made up Jf m throughout some interval leading up to t, (@le of xx ceases to be
present at t, and (iii) throughout some intervat iilmmediately follows t, yy are made
up of m, plus or minus a little.

The predicate *___turnsinto ... at **** is nedistributive. From ‘a turned into b and c atone
cannot validly infer ‘a turned into b at t' or ‘arhed into c at t'. The relation expressed by this
predicate has two slots for pluralities of thingsr(esponding to the two plural variables, ‘xx’ and
‘yy’ in TI) and one slot for a time (correspondit@the singular variable ‘t’). That relation carldhan
various patterns: between one thing, many thingg,aatime (as in the case of amoebic fission),
between many things, one thing, and a time (agsiof), perhaps between one thing, one thing, and a
time (in metamorphosis), and between many thingsynthings, and a time (as when two amoebas
divide at the same time, thus turning into four abas). The vague phrase ‘plus or minus a little’ in
clause (iii) is needed to allow for cases in whidy, a little matter is lost at the moment of siis.
Without that phrase, we wouldn’t be able to say tha original amoeba turns into the two new
amoebas, since the portion of matter that theyaderup of at the beginning of their live®stly
overlaps but is notstrictly identical tg the portion of matter that made up the origimababa at the
end of its life.

With this notion in hand, we can state a new imsasf schema S based on the ‘natural
thought’ proposed above. The idea is that a negessadition for dying is1ot turning into some
other living thing or thingsBorrowing from Feldman, we can formulate it thus:

A Necessarily, for any x and any t, if t is an instghen x dies at t if and only if: (i) at t,
X loses the capacity to live, (i) ‘it’'s not thesgathat x turns into a living thing, or
bunch of living things, at t, and [iii] it is ndbé case that x is a member of a set of
living things whose members fuse and turn intoviadj thing at t’ (1992: 68).

Since Rosenberg’s dividing amoeba does turn inteesiiving things when it divides, it does not
satisfy clause (ii); and as a resultdoes not tell us that the amoeba dies. Since Faltnfusing
chlamydomonas do turn into a living thing when these, they do not satisfy clause (iii); and as a
result A does not tell us that they die. So far, so good.

But as Feldman notes #s vulnerable to counterexamples too. Supposenbgiut a mouse
into a ‘cell-separator’ that ‘grinds up mice anditsma puree of mouse cells . . . in such a waydhat
the mouse cells come out alive’ (1992: 69). In tidse, Feldman claims, the mouse turns into a bunch
of other living things (namely, its cells) and heritfails to satisfy clause (iff.A; thus yields the
intuitively incorrect verdict that the mouse does die when put into the cell separator.

We can extract a lesson. Sometimes, when a liimg turns into some other living things,
the original thing dies. Sometimes it doesn’t. Wétie difference? What makes the mouse’s
termination deadly? What makes the amoeba’s tetromdeathless?

Second Try: deathless division as division intmvorganisms
Here is a tempting thought. What makes the amdedsion deathless is the fact that it involves an
amoeba that turns into two amoebas, where bothesktresulting amoebas arganismsan their

®\We can define ‘yy are made up of m at t' &s [x overlaps m at t if and only if x overlaps aabt one of yy at
t]'.

® Note that none of the mouse’s cells iseaventity that comes into existence when the mouaseseto exist.
Rather, each of these cells was present throughedinal moments of the mouse’s life. Therefohe, inouse
will count asturning intoits cells in this case only if we understand tb&am of ‘turning into’ in such a way as
to allow for the possibility that a thing x, atimé t, turns into the Ys even though none of thesYgw i.e.,
even though each of them was present prior to t.
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own right; and what makes the mouse fission deiadlye fact that it involves a mouse that turne int
mere living cells, where these cells am organisms. The suggestion, then, is this: necgssarcase
of biological fission is deathless if and onlytifnvolves a thing that turns into some living angems.
This suggestion, generalized so as to apply toscafskision as well, can be incorporated into a new
instance of schema S:

A, Necessarily, for any x and any t, if t is an instéghen x dies at t if and only if: (i) at t,
x loses the capacity to live, (i) ‘it is not thase that x turns into a living organism or
a bunch of living organisms at t, and [iii] it istrthe case that x is a member of a set
of living organisms that fuse to form a living ongsm at t' (Feldman 1992: 70).

But A; is vulnerable to the following counterexamplepadsie to Feldman. An isolated frog cell, C, is
kept alive in a laboratory. Eventually, C undergbg&sion: it ceases to be present and turns into tw
daughter cells. Since neither of these imayanism(they’re both mere living cells), C satisfies dau
(i) of A,. And since the other clauses are obviously satisdis well, Ayields the verdict that C died
when it divided. But this verdict seems wrong. Reftan amoeba nor an isolated frog cell dies when
it divides into two new cells. So,As false as well. At this point Feldman drawsdiscussion to a
pessimistic close: ‘Fission and fusion are puzzlirfind that | cannot explain the difference betmwe
their deathless forms and their deadly forms’ (2999.

Third Try: deathless division as division intoitig things without downgrading

Edward Wierenga is more optimistic. He suggeststtiereason why the mouse died when it turned
into living cells is that the mouse was an organmmthe cells weren’t. The mouse, we might say,
was ‘biologically downgraded’. When the frog cellided into two frog cells, however, it was not
biologically downgraded, since, although the daeghells were not organisms, neither was the
original parent cell. According to this proposakn, a case of biological fission is deathlessidf a
only if it involves (i) an organism that turns irdome organisms or (ii) a living non-organism that
turns into some living things (organisms or nothéil this idea is generalized in such a way as to
apply to fusion as well as fission, it can be grdfon to Incapacity to yield:

As Necessarily, for any x and any t, if t is an instéghen x dies at t if and only if (i) at t,
x loses the capacity to live, (i) ‘if x is an orgam then it is not the case that x turns
directly into a living organism or a bunch of ligmrganisms at t, and it is not the
case that x is a member of a set of living orgasiaose members fuse and turn into
a living organism at t, and [iii] if X is not anganism then it is not the case that x
turns into a living thing, or a bunch of living tigs, at t, and it is not the case that x is
a member of a set of living things whose membese And turn into a living thing at
t' (Wierenga 1994: 81).

Az handles all the cases so far considered. Ituslkhat the amoeba doesn’t die when it divides into
two new amoebasnutatis mutandifor the frog cell. And it tells us that the mowtaes die when it is
sent through the cell separator.

I don’t know whether Asucceeds, but | suspect not. It depends on whaheald say about
cases in which a multi-cellular organism is comploskcells each of which is an organism in its own
right. If such cases are possible, then there @uaterexamples toAFor suppose that such a multi-
cellular organism is sent through a cell-separdtbis strikes me as a way kifling that organism and
hence that the organistiies But the organism does turn into some living tkirgts cells — that are
themselves organisms, hence it doesn’t satisfyseldii) of As. So A tells us, incorrectly, that the
organism does not die.
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Could there be a multi-cellular organism each obséhcells is itself an organism? It's easy to
image a creature that we’'d be tempted to desdndtentay. But we can focus on an actual case.
Consider the slime mold slug (or ‘grex’), descriltede by Jack Wilson:

At one point in the life cycle of certain specidsellular slime molds, a number of independent,
amoebalike single cells aggregate together inteea. @ he grex is a cylindrical mass of these déalid
behaves much like a slug. It has a front and bagponds as a unit to light, and can move as a
cohesive body. The cells that compose a grex dralways genetically identical or even related. yhe
begin their lives as free-living single-cell orgsmis. The grex has some properties of an individodl
behaves very much like one (1999: 8).

Wilson seems to be taking care not to assert tigaglug is amrganismbut, for what it's worth, it's
easy to find biologists making this assertion rj@l articles. (“The cellular slime mold
Dictyostelium discoideumndergoes a transition from single-celled amo¢baemulticellular
organism as a natural part of its life cycle” (Deates 1989: 1054). “During the life cycle, solitary
amoebae collect to form a multicellular organisi@iegert and Weijer 1992: 64335.)

So my best guess is that the Wierenga-inspirepasal, A, is false. Whether or not a slime-
mold slug and its constituent cells are all orgausisl suspect that it's at least metaphysicallysjie
for there to be a multi-cellular organism each bbge cells is an organism too. Such a thing coelld b
sent through a cell separator, and if it were,duld turn into a bunch of organisms, but it wouid d
nonetheless. Or so it seems to me.

3.2 Three New Attempts at a Repair

Three new proposals are worth floating at this pdall them (i) theeleologicalapproach, (ii) the
causalapproach, and (iii) thgenerativeapproach. Since the problems for Wierenga'’s pralpae
hardly decisive, it's not obvious that the new psgs are even needed. So I'll keep the discussion
relatively brisk.

Fourth Try: deathless division as biologically nahdivision

The teleological approach says — roughly put —ahaiblogical fission is deathless if and onlyts i
occurrence iwiologically normaland/or has somigiological purposeor function The thought here is
that mice and slime mold slugs die when they goubh the cell separator because the divisions in
guestion are not biologically normal. Those divisa@o not conform to the normal life-cycle of the
entities in question. Amoebas and frog cells divdéathlessly because these divisions are bioldgical
normal. As programmatic as it may be, the idedréady clear enough to generate at least three
worries.

First, one might think that facts about biological tétgy are grounded in facts about
evolutionary history and hence are extrinsic, histd facts. In particular, one might claim that
intrinsic duplicates could undergo duplicate preesshut differ in whether those processes are
biologically normal. Ordinary amoebas evolved; mahyheir structures and behaviors were selected
for. This is why the given behaviors and structurasnt as biologically normal or have biological
purposes. But a ‘swamp amoeba’ is metaphysicalbgipte. Such a thing is an intrinsic duplicate of
an ordinary amoeba, but it has no evolutionaryohystit comes into existence via ‘cosmic
coincidence’. A swamp amoeba might undergo a dimighat is intrinsically just like the division of
an ordinary amoeba. If it did, one might think thatdivision is just as deathless as the ordinary
amoeba’s. But since the swamp amoeba has no enwdiyi history, many will want to say: (i) that its

% Also see Luper (2009: 47), who mentions slime mafdconnection with deathless fission (but noa as
counterexample to Wierenga'’s proposal), and whddtilat ‘organisms may have component organisms’
(2009: 18). For a survey of debates about the grafeanorganismin philosophy and biology, see Pepper and
Herron (2008).
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division is not biologically normal and has no bigical purpose or function, and hence (ii) that the
teleological approach wrongly entails that the swamoeba dies when it divides.

A secondpotential objection to the teleological approachaerns actual cases of abnormal
cell division. Many cells in multi-cellular orgamis underg@rogrammed cell deatfapoptosis) as
the normal conclusion of their life-cycle. But saimes, a cell malfunctions and divides into two
daughter cells instead of undergoing the programee#idieath that would have been biologically
normal for it. In such a case, one might find #udible that (i) the division is not biologicallpmmal
and has no biological purpose or function and (iijathe cell does not die when it divides (althbuig
does cease to be present and hence does cease thdaapacity to live). If so, then one will ke
teleological approach as yielding an incorrect igtrid this case.

The first two objections to the teleological apmtoargue that a division can be deathless
without being biologically normal, and hence thatmality is not necessary for deathless fission. A
third objection argues that normality is not sufficiemtdeathlessness. Suppose that mice or slime
mold slugs had a different evolutionary historypgose that they evolved in world in which cell
separators were common. Perhaps a certain draematiof-life behavior enhanced the fitness of
genetically related individuals and was selectedtfe aged organism climbs onto the rim of the
churning cell separator, says its final good-byesl dives straight in. The organism ceases to be
present, and a bunch of living cells emerge froenabposite end, preserved in a nutrient bath, mepiti
to be harvested by the kin of the recently depastgdnism. (I assume that more realistic examples
are not hard to formulate.) In such a case, onétiigd it plausible that (i) the division is
biologically nhormal and does have a biological msgor function and that (ii) the multi-cellular
organism neverthelegdls itself, and hencdies in the process. For what it's worth, this is whfihd
myself tempted to say about the case. Moreoveh awonclusion shouldn’t seem surprising. In cases
that don't involve fission or fusion, death is afteiologically programmed. Ithosecases, the fact
that a given organism or cell is doing somethirag this biologically programmetb do doesn’t stop
it from being true that the organism or agits Why should fission cases be any different?

Fifth Try: deathless division as internally-caugtidision

The causal approach says — roughly put — thatladal division is deathless just in case its
proximal causes (or the bulk of them, anyway) aternal to the entity that divides. (A proximal
cause is directcause: c is a proximal cause of e iff c is a cafige and there is no c* such that c is a
cause of c* and c* is a cause of e.) Accordindhtodausal approach, a mouse (or a slime mold slug)
dies when it goes through a cell separator bedtesgroximal causes of its division are outside
events — namely, the actions of the cell sepamtmhine. The mouse does not divide on its own;
some external thing divides it. (This is true eifdhe mouse is biologically programmed to throw
itself into the cell separator.) By contrast, wia@namoeba or frog cell divides, it does this omws.
The causes are internal. (Likewise for the malfiomhg cell that divides instead of dying as it was
programmed to do.)

It would be nice to be able to say what it isdagiven thing or event to be ariernal causeof
a given division, but this is not the place to e it. So set this aside, and jgste the friends of the
causal approach the notions they need to formthaie proposal. Even then, the proposal faces at
least two problems.

First, one might think that when a planarian isiothalf in a science class and turns into two
planarians, the division is deathless but not maly caused. This is a common view among those
with whom I've discussed the case, though | findselfywithout a firm opinion on it.

Second, one might think that, under special cistamces at least, a multi-cellular organism
might die when, as a result of internal causetiyitles into its constituent cells. Suppose ttdiink a
strange poison that becomes incorporated into efacty cells. | feel fine for a few hours. Thengat
certain moment, the poison triggers ‘separatioralsign’ in my cells, so that each cell separatesdfits
from its neighbors while remaining alive. | disseinto a puree of living human cells. On its fabés
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is a deadly but internally caused division. Thexpr@al cause of my division is internal, but | die
nonetheless.

Sixth Try: deathless division as division into neliting things

The generative approach says — roughly put — tigatean division is deathless just in case it ineslv
a living thing that turns into a plurality of livinithings no member of which was alive before the
division.

Thus the mouse (or slime mold slug) dies whendésghrough the cell separator because the
living things that it turns into — its cells — weak alive before the division. Likewise, | die whé
drink the ‘separation triggering’ poison becauseliting things that | turn into — my cells — were
alive before the division. But the amoeba and freljdo not die when they divide, because the gjvin
things that they turn into — the daughter cellserarxpresumably not evemesent much lesalive,
before the division.

In the case of the planarian that gets cut in liadfre seem to be three plausible options. First,
one can say that (a) when it divides, it turns imto living things — two new planarians — that were
not present before the division. Hence, accordirifp¢ generative approach, the planarian does not
die. This seems to be a popular verdict.

Second, one can say that (b) when it dividesyitginto two living things — two planarians —
thatwerepresent before the division but that were not thlanarians, or organisms, or even alive.
Rather than being living things themselves befbeedivision, they were mere ‘arbitrary undetached
parts’ of a living thing: the right and left halvekthe original planarian. So again, the planatians
into living things that were not alive before theision, and hence the generative approach yidlds t
popular verdict that it does not die.

Third, one can say that (c) when the planariandéisj the two large things that it turns into
are not alive. They are mere masses of living d¢rltsare not living things in their own right, atkt
not yet. Two living things (two new planarians) Malentually develop from those masses of cells,
but those new planarians are not present immedyliatedr the division. Thus, when the planarian
divides, it turns intadts cells(each of which is living but not newly living), diit turns intatwo cell
massegneither of which is alive at all), but it doestmarn into any plurality of things each of whose
members is newly living. In the context of thesarals, the generative approach yields the apparently
unpopular verdict that the planaridoesdie when it gets cut in half. Is this a problem?

Perhaps some will see this as a problem, but Itd@/tien I'm in the frame of mind to accept
(a) or (b) above, I also find it natural to saytttie planarian doesn’t die when it gets cut irf;Halt
when I'm in the frame of mind to accept (c), | filtdhatural to say that the original planaroesdie
when it is cut in half. Thus my intuitions aboutether the planarian dies vary as certain metaphlysic
assumptions about the case vary. But they varych a way that they always match the verdict of
generative approach. And yet all is not well.

A counterexampleSuppose that we decide to kill a rat by puttirtriough the cell separator.
However, at the very moment that the rat goes tjitabe separator and ceases to be present, each of
its constituent cells undergoes fission and tunis two new cells. The result, as before, is a puife
living cells, but this time each of the resultirajls is anewly creatediving thing. This means that the
generative approach will say that the rat didrétwhen it went through the cell separator. But'shat
clearly false. The rat does die. The fact that exats constituent cells just happens to dividéhat
given moment is entirely irrelevant to whether ot tine cell separator kills the rat.

A modification This problem can be fixed. Granted, the rat timtts some new living things
—viz., the daughter cells of the cells that congplahe rat in final moments of its life. But, infioally
speaking, these new living things are not the tesutherat’s division; rather, they are the resultitsf
cells’ divisions. Perhaps this explains why our rat ¢éespite turning into a bunch of new living
things). To capture this suggestion more preciselyill help to introduce a technical term,
‘generative division’, defined as follows:
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GD X undergoegenerative divisionat t =df. there are some yy such that: (i) eacyyof
begins to be alive at t, (ii) x turns into yy aatd (ii) there is some y such that:

(a) y is one of yy,

(b) y is not &fission-product of something (e.g., a cell) that was mt\proper
parf® of x throughout the final moments of x’s lffe,

(c) y is not afusion-product of some things (e.g., some cells) thaevigmg
proper parts of x throughout the final moments’sflie®® and

(d) y is not ametamorphosisproduct of something (e.g., a cell) that was mgv
proper part of x throughout the final moments of life *°

The modified version of the generative approaotn tisays this: if a living thing turns into two or
more living things at a time t, thendiesat t if and only if it does not undergenerativedivisionat t.
Generative divisions are deathless; the otherdeadly.

This proposal yields the intuitively correct vertdion all of the fission cases we've
considered so far: it entails that the amoeba badrbg cell do not die when they divide, and itade
that the mouse, the rat, and the drinker of ‘semardriggering’ poison do die when they divide.

With this in mind, we can return to our overarchgquegstion, ‘When do things die?’ If we
extend the ‘generative approach’ in such a wayitlaiplies to fusion and metamorphosis, we can
graft it on to Incapacity. The result is a new amste of schema S:

Terminus Necessarily, for any x and any t, if aisinstant, then x dies at t if and only if
@ at t, x loses the capacity to live,
(i) x does not undergo generative division at t,
(iii) xgoes not undergo generative fusion or generat@g@morphosis at
t.

Terminus says that things die when they lose tpaaty to live, provided that they don’t
simultaneously undergo certain specified formdssidén, fusion, or metamorphosis. Is Terminus a
success? | doubt it. But | think it’s slightly mdileely to be true, or approximately true, than tanyg
else on the table.

Before we leave the topic of fission, | want tantaut a potential counterexample to
Terminus. Suppose that, for whatever reason, tfeine slime mold slug start to crawl away from
one another and eventually all go their separaiswBy the end of the process, the slug itselbis n
longer present. Thus the slug ceases to be présses, the capacity to live, and ‘turns into’ its
constituent cells, which remain alive. Such a diiwvisvould not count as generativedivision; no

% Typically, ‘proper part’ is defined as followsisa proper part of y at t =df. x is a part of yt and »y. In the
present context, however, it will be conveniendédine it as follows: x is a proper part of y atdf. x is a part

of y att, and there is a z such that z is a playtad t, and nothing is a part of both x and atat The idea here is
that a proper part of a thing must ‘leave out’ squad of the thing.

®7|.e., itis not the case that there is some erial |, and some zz such that: (i) | leads up {d)tz is a proper
part of x at each instant in |, (iii) z is aliveedch instant in I, (iv) z turns into zz at t, égch of zz begins to be
alive at t, and (vi) y is one of the zz.

% .e., itis not the case that there is an intehaald things, zz, such that: (i) | leads up tit,each of zz is a
proper part of x at each instant in I, (iii) eadlzp is alive at each instant in I, and (iv) zztimto y at t.

%9.e., it is not the case that there is some ziaeaval | such that: (i) | leads up to t, (i) a proper part of x at
each instant in I, (iii) z is alive at each instant, and (iv) z turns into y at t.

" Define ‘x undergoes generative fusion or metamosjzhat t' as ‘there are xx and a y such thatx(a)one of
xX, (b) for some interval leading up to t, eachxwfs alive at each instant in that interval, (d)agins to be alive
att, (d) xx turn into y at t'. Unfortunately, thiifinition is not precisely parallel to the defion of ‘generative
division’, and in fact | don’t knowowto construct a parallel definition. Fortunatelyete don’t seem to be any
counterexamples to Terminus involving fusion oranedrphosis.
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newly living things result from it. So Terminus ke the verdict that the slug dies. Some might find
this implausible: would a slime mold slug realig if its cells merely crawled apart from each other
and resumed their independent way of life?

For my part, | lack strong intuitions about theecdsm inclined to look to Terminus for
guidance here and defer to its verdict. Those stithnger intuitions may end up rejecting Terminus
on the basis of this cagé.

4. When are things dead?
Enough about dying. Let’s turn to being dead. Alfitask before we conclude is to formulate a true
and informative instance of the following schema:

S* Necessarily, for any x and any t, if t is antémg, then x is dead at t if and only if

In this vein, Rosenberg writes:

‘Aunt Ethel is dead’ . . . seems to say just wiatrit Ethel has died’ says . . . To say that a perso
dead, then, seems . . . to report on a past eatmdrrthan a present condition. ‘Being dead,’ as we
customarily speak, picks out only the ‘nominal citiod’ of having died (1998: 42-43)

This passage suggests:

Dead; Necessarily, for any x and any t, if t is an instéhen x is dead at t if and only if there
is some instant t* such that: (i) t* is earlierthtaand (i) x dies at t*.

According to Deagl a thing is dead at a time just in case it diegnagarlier time. As Feldman has
noted, anyone who accepts the metaphysical passitiilrevitalization cases (e.g., Restoration+) wi
face pressure to reject Rosenberg’s proposal.

Suppose, e.g., that Beta dies at t2 and is altee, lat t6. Then Deadtounts Beta as being
dead at t6. But since Beta is alive at t6 and spmieg alive and being dead are incompatible with
each other, this verdict seems incorrect. If aghiere to die and later be revitalized, it woulddrae
dead when it died, but — contrary to Rosenbergweitldn’t continue to be dead forever after. By the
time it returns to life, it will have stopped beidgad.

Thus being dead is not a purely historical propefthether a thing has that property at a
given time is partly a matter of the thing’s histéthe thing must have died, or perhaps die jumt}th
but it is also partly a matter of the thing’'s preisiatrinsic condition. If the thing is currentiive, it is
not dead, regardless of what happened to it ipése

To handle these observations, Feldman (1992: 1f6&sa definition of ‘dead’ that entails the
following principle:

Dead Necessarily, for any x and any t, if t is an instaéhen x is dead at t if and only if there
is some instant t* such that: (i) t* is earliermhta(ii) x dies at t*, and (iii) x is not
alive at t or at any instant between t* and t.

Informally, Dead says that to be dead at a time is to have disdrat earlier time and not to have
returned to life since then. This solves the pnobébout revitalization. Since Beta is alive atd@use
(iii) is not satisfied, and so Deasays, correctly, that Beta is not dead at thag.tim

" Indeed, some will lack strong intuitions about afiyhe odd cases considered in this chapter athdbevi
willing to defer to the Cessation Thesis on alth@m.
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Dead does face a different problem, however (Gilmor@72JOReturn to the Restoration+
case. At t5, after the repair work is completewshile Beta is still frozen, Beta is an intrinsicpdicate
of Gamma, a frozen organism that entered cryptabinghe normal way. As | noted, this makes it
plausible to say that Beta, like Gamma, is crypitibiat t5. But if Feldman, Clegg, and their alles
right, this should lead us to say that Beta isheialive nor dead at t5. Thus Beta’s history is as
follows: it is alive at t1, it dies at t2, it is ae for a period of time thereatfter, it gets frogehile
dead) and then gets repaired, and by t5 it hasmecoyptobiotic and has ceased to be dead, though
without yet returning to life.

Deag yields the wrong verdict here. Since Beta diet? @nd is not alive at t5 or at any
instant between t2 and t5, Deddlls us that Beta is dead at t5. But — given gilela views about
cryptobiosis — Beta is cryptiobiotic and hemt# dead at t5. Contrary to Degathaving died and
having not returned to life since then is not diswint condition for being dead. That proposed
condition is compatible with being cryptobiotic, ih is incompatible with being dead.

In light of our discussion of cryptobiosis in secti2, the natural fix is to say that a thing is
now dead just in case it died (hence lost the dgptaclive) at some earlier time (or perhaps jugty)
and has not regained that capacity since it di¢hodgh Beta has not returned to life as of thai$
regained the capacity to live by then, and for teason it is no longer dead. Put more formallg, th
suggestion is this:

Dead; Necessarily, for any x and any t, if t is an instéhen x is dead at t if and only if there
is an instant t* such that: (i) either t*=t or & ¢arlier than t, (ii) x dies at t*, (iii) it's
not the case thaait t, x has the capacity to live, and (iv) for eachanst, between t*
and t, it's not the case thait t,, x has the capacity to liVé.

Four comments about Deadre in ordef®

(1) Unlike Rosenberg’s proposal, but like Feldnsaiead allows for the possibility of
‘undead’ things, things that are not dead but ameee. The dead and the undead are alike in that
they've all died. The difference between them, adiog to Deagd, is that a dead thing lacks the
capacity to live and has lacked it ever since somament at which it died. Not so for an undead thing

(2) Unlike either Rosenberg’s proposal or Feldrmabead allows for the possibility of
things that go directly from being dead to beinghez alive nor dead. This was what happened to the
organism Beta (in the Resoration+ case) sometirtvedas t2 and t5. At t2, Beta lost the capacity to
live and hence died and became dead. It remairedi fde some time. Then, at some point during the
process of repair, and before it actually retunaelife, it regained the capacity to live and hence
ceased to be dead.

(3) Unlike either Rosenberg’s proposal or FeldraaDead allows for the possibility of: (a) a
thing that isalive at the instant at which it dies, (b) a thing tisateadat the instant at which it dies,
and (c) a thing that iseither alive nor deadt the instant at which it dies.

Start with (a). Suppose that Mary is alive at titha later instant t2, and at every instant in
between, but at no other instants. Further, supihadeshe has the capacity to live at each of these
instants, but not at any others. Thus, not onlysdiie cease to be alive at t2, she also loses the
capacityto live at that time. Finally, suppose that Maoedn't undergo fission, fusion, or
metamorphosis at t2; rather, she stops living @sehbult of illness. Then — given Terminus — sles di
at t2, an instant at which she is still alive. Mwrer, given that Mary has the capacity to liveZat t
Deadg; tells us that she is not dead then, though stledd at each instant thereafter.

2| will ignore time-travel-based counterexample®&ng. See note 28.

3 Deag is similar in some ways to the definition of ‘deati— labeledD3 — proposed in my (2007); these four
comments applynutatis mutandisto both. But Deagldoes not purport to be a definition or analysiaof

word or concept. And Deadypasses the notion of a ‘toxic2 property’ thasgefined and employed in D3. As
far as | can tell, Deagdavoids the objection to D3 raised by Seahwa Kiontiftoming).

38



Next consider (b). Let John's case be just like $awith the exception that John is not alive
at t2, nor does he have the capacity to live tBemhe is alive, and does have the capacity tq ve
t1 and at each instant between t1 and t2. Here agashould say that John loses the capacity ¢o liv
at t2, and hence - given Terminus — that he dies. thnd given that he does not have the capacity to
live at t2, Deagd yields the result that he is dead then, as wdllt @&ach instant thereafter.

Finally consider (c), and let Margaret's case st filte John's, with the exception that
Margaret is cryptobiotic at t2: she is not aliverthbut she does then have the capacity to live Li
John and Mary, Margaret is alive, and has the é¢gptaclive, at t1 and at each instant betweentd a
t2. As in the previous cases, we should say thaigstat loses the capacity to live at t2 and hehae t
she dies then. Given that she does have the capadive at t2, however, Degdields the verdict
that she is not dead then. Thus Mary is neithgealbr dead at t2, when she dies. According to
Dead;, therefore, whether a thing is alive, dead, otheeiat an instant at which it dies depends upon
the thing’s intrinsic condition at that instant.i3 strikes me as a virtue.

(4) Dead is compatible with both answers to the questib, amoebas die when they
divide?’ Suppose that Amos divided at t1, at wipoimt he ceased permanently to be present and
ceased permanently to have the capacity to livenss dead now, at the later time t2? According to
Dead;, that depends on whether Amos died at t1. If dettlien he’s dead now (since he does not now
have the capacity to live, and has lacked thataigpsince some moment when he died, hamely t1). If
he didn’t die then, he’s neither alive nor dead nbow merely non-present, like Pangaea and the
Colossus of Rhodes.

It's worth noting that Deagyields plausible results when applied to more darafed fission
cases as well. Let Annie be an amoeba that lives,ad t1 (of oxygen deprivation, say), is deadafor
period of time thereafter, gets repaired and regtia capacity to live, returns to life at t2, dinally
divides into two new amoebas at t3. Annie is nespnt (and hence is not alive and does not have the
capacity to be alive) at any time thereafter. Isi&rdead now, at t4? Again this will depend on
whether amoebas die when they divide, as it should.

If Annie did die at t3, when she divided, then Degields the result that she is dead now. For
she doesn’t have the capacity to live, and thisdess true ever since some moment at which she
died, namely t3.

But suppose that Rosenberg is right, and Anniendidlie when she divided. Then Deadlill
tell us that Annie imot dead now. Although she doesn’t now have the captrxlive, and although
she did die at some earlier time (namely, t1),rtstrue thatshe has lacked the capacity to live ever
since some instant at which she di€te only instant at which she died, given Rosegibeview
about fission, is t1. And wean't say that Annie has lacked the capacity to live simze t1. After all,
she regained that capacity between t1 and t2 alethwaslive from t2 to t3.

This complicated fission case gives us a reaspnefer Dead to certain other tempting
repairs to Dead Consider, for example,

Dead;- Necessarily, for any x and any t, if t is an instéhen x is dead at t if and only if there
is some instant t* such that: (i) t*=t or t* is &ar than t, (ii) x dies at t*, and (iii) x
does not have the capacity to live at t.

This handles standard revitalization cases (urib&ad) and it handles case in which a thing goes
directly from being dead to being neither deadalime (unlike Deag), but given Rosenberg’s view
about fission, Dead doesn’'t handle the complicated case involving Anhi that case, Degdtells
us that Annie is dead at t4. But given Rosenberngw, what weshouldsay, and what Degdloes
say, is that Annie is neither alive nor dead at t4.

So it seems that regardless of whether one acBgs@nberg’s view about fission, one will
see Deaglas delivering the right conclusions about allhef televant cases.
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5. Conclusion

When is a thing dead? Deagdives an answer in terms of dying and having #pacity to live:

roughly, being dead is a matter of having died laaning not regained the capacity to live since then
And when does a thing die? Terminus gives an answierms of being alive and having the capacity
to live. A thing dies, it says, when the thing lpgee capacity to live — perhaps temporarily, pesha
reversibly — without undergoing ‘generative’ figsjdusion, or metamorphosis.

Under what conditions is a thiradive? Under what conditions does a thing havectiqgacity
to do something or to be a certain way? We wouldhkmore about when things die if we had
answers to these questions. But Terminus and Demthot be faulted for remaining mostly silent on
them, any more than an account of knowledge ingerhibelief, truth, etc., can be faulted for faglin
to provide a theory of truth. Terminus and Dgddn’t answer every question one might have about
death, but this doesn’'t make them uninformativeeyTimake non-obvious claims about how dying and
being dead are related to other notions in thanitigiand in my view, they constitute a significant
improvement upon existing proposals.

Neither of these principles puts itself forwardaasanalysis or definition of any word or
concept. Deaglgives an account of being dead in terms of dyimigK alia), and Terminus gives an
account of dying in terms of being alive. But oa® @ccept these principles without thinking that th
concept (or property or relation) of dying is sommelprior to or more basic than the concept of being
dead; one might even think that it's the other weyund, e.g., that dying is to be analyzed as
becoming dead. Terminus and Deg&ake no stand on this. But they do imposeastraintson
attempts to analyze the relevant concepts andfilveddne relevant words. For example, on the
assumption that a thing can cease to be alive wiitlegsing the capacity to live, those who accept
Terminus should deny that dying can be analyzemkasing to be alive.

In this chapter | have sidestepped what some nk&yttabe the really interesting
philosophical dispute about death: viz., the disghgtween ‘brain death’ accounts and ‘cardio-
pulmonary’ accounts of human dedttOne reason for this, as I've mentioned, is thate tried to
give an account of death (or, stricttlying in general, and most things that die don’t hasarts,
lungs, or brains.

But there is also a second reason. It seems thanathuman person or human organism, like
anything else, dies at an instant t if and oniylibses the capacity to live at t (and doesn’tengo the
specified sort of fission, etc.). If this fails $ettle the dispute between the brain death ac@nhthe
cardio-pulmonary account, that's only because sacan still argue that it gives the correct arsw
to the question ‘When does a human person loseab&city to live?’ Perhaps the brain-death theorist
can argue that a human person loses the capaditye tat the moment of ‘brain death’ and the cardio
pulmonary theorist can argue that a human perseslthe capacity to live when it loses the capacity
for ‘cardio-pulmonary function’. If so, then thisdéspute worth having, but it is not in the first
instance a dispute about death, any more thanspatd between, say, deflationists and
correspondence theorists about truth is a dispadatknowledgé?

" These two types of account are not exhaustive Betshaw (2009: 39-63) for an insightful overvidvat
harmonizes with much of this chapter.
> | am grateful to Jens Johansson, Seahwa Kim, aaanASennet for helpful comments on this chapter.
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