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The centre has the minimum intensity wllen the difference in’
 the distances ab ac is an exact number of wave-lengths. The.

diameters of. the -conseoutive circles  vary as the square roots -
,of the corresponding number of waves. Therefore, if & is"

the  fraction of a- wave-length to be- determined, and y the -

diameter of the first dark ring, d being 'the diameter of the

. 2
Ting corresponding to one wave-length, then z = -:-';—g

There is.a slight difficulty to be noted in consequence of
the fact that there are two series of waves in sodium-light.
The result of the superposition of these is.that, as the diffe-
rence of path increases, the interference becomes less distinct
and ﬁnalf

“tinctness again, when the difference of path is an exsct
multiple of both wave-lengths. Thus there is an alternation.
of distinct interference-fringes with uniform illumination. If
the length to be measured, the centimetre for instance, ‘is
such that the interferénce does ot fall exactly at the maxi.
mum—to one side by, say, one tenth the distance between

- two maxima, there would be an error of one twentieth of a
wave-length requiring an arithmetical correction. -

Among other substances tried in the preliminary experi-
ments were thallinm, lithium, and hydrogen. All of these
.gave interference up to'fifty to one hundred thousand wave-
lengths, and could therefore all be used as checks on the

determination with sodium. It may be noted,.that in case.of -

the red hydrogen-line, the intert:gfnce phenomena disappeared
at about 15,000 wave-lengths, arM-agaln at about 45,000 wave-
‘ lenﬁths; 80 that the red hydrogen-line must be a double line

with the components about one sixticth us distant as the
sodium-lines. . g,

-
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LX. On Mr. Edgewortl’s Method of Reducing Observations.
relating to several Quantities. - By H. H. Turner, M. A,
B.Se., Fellow of Trinity College, Cambridge*.

IN the Philosophical Magazine for August 1887, Mr. F. Y.
- Edgeworth invites attention to a method of reducing
_ observations relating to several quantities, which he has sug-

gested as a substitute for the ordinary process of the « Method{;é_" .

of Least Squares.” I have applied this method toan example

for a particular case of two variables, and venture to offer tl%,s :

following remarks and suggestions for consideration. o

* Communicated by the Auithor.

"mentioned can readily be shown to be concentric circles; < - |

y disappears, reappears, and has a maximum of dis- .
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Election of Associate Members,

Professor Bowditel read the veport Y of the Thought-Transference
Committee, and My, W, 1. Pickering presented o reportt on some
experiments in Thonght-Transference.  The subject was then Qig.
cussed by Drs. Minot, Prince, James Puatnam, and by _I’rufyssors
Pickering and Watson. v v

Dr. Minot then read g paper! ¢ On the Existenco of n Murnetic
Sense” by Drs. Justrow and Nuttall, of Johns Hopkins University.,
Dr. Minot also -read the report! of My, W, 1. Pic
Reichenbacli Phenomena.

. Professor Royee reporteq ®
"Iaunted Houses.

Professor Lowditeh read o Jett
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7 also for the Committee on Mediumistic Phenomena,

R The meeting then adjourned,
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Criticism on “ Phantasms of the Living.”

presence of something that belonged to the apparition in its natural

existence.  ‘This, and the fact that the folk-lore of the people has
much to do with the peculiarities of the plantasms that uppear
among them, may explain why the manifestations of the super-
naturad fail to transcend e experience and vocations of daily life, =

AMBRIDGE, Masy,, ey, 135, 1887,

IEanopy Museun, C
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CRITICISM ON <« PHANTASMS OF THE LIVING.”

LY
AN EXAMINATION OF AN ARGUMENT OF  MESSRS. GURNEY,
' MYERS, AND ronMonRe.

BY C. 5. PEIRCE. ,

arguments of Messyg, Gurney, Myers,
of spontancous telepathy, popularly e-lled
“ehosts,” as presented in their © Phailtasms of (lo Living,” is tiig ;
Only one personin three thousand eacl, year has a visual hallueinn.
tion. Hence it iy easy to calenlate from the annual death-rate thyt
in 2 population of fifty millions there woyld be cach only one visnal
hallucination fm'tuitml‘s]y (:uin(:iding within twelve hours, before of
after, with the death of the person represented,
having addressed, as they estimate, a public
thousand Persons, claim to have
this Kind of coineidence

Trie most imposing of the
and Podmore, in favor

But these gentlemen,
of ouly three hundred
found thirty-one indubitable cases of
within twélve years.  I'rom this they cipher
Out some very enormons odds favor of the hypothesis of ghosts,
I shall not cite these numbers, which captivate e ignorant, but

whicly re at no human certitndo reaches
to one,
thirty-one coincidenees ging

against one or
conditions to which sucl, an argmment must

pel thinking men, who know
such fiour

= s trillions, or even billiong

But every one of theiy
more of sixtecn different
conform to bie valid,

This T proceed to show,
should have ocenrred hétween January 1, 1874,
and December 31, 1883, for the caleulation of (he proh

bends upon thig stpposition. Now, C
\ Case 535 occurred in 1834,
2d. The percipient should in each case 1
publie, whicly they estimate
are supposed: to have ge
~have scen the :

Isb Tvery ease

Wilities  (e-

ase 199 oceurred iy 18735 and

ave been drawn from their
16 three hundred thousand persons who
en the advertisement,
wlvertisemnent who was de:
tion; and this was the state of the pe
238, and . 695. :

" But no person could
Wl at the time of jtg publiexn-
reipients in Casey 170, 214,

3. According to their calculations, there ought not to have been




Criticism on “ Phantasms of the Living.” 151

among their three hundred thousand persons any having had two hal-
Iucinations fortuitously.  Such cases must, if their caleulations are
correct, be in some way abnormal, and ought o be thrown out.
Now the percipicut of Case 181 seen to have hallucinations nemly
every day.  The percipient of Case 175 has had them frequently
without any coincidence.  In Cases 173 and 208 the percipicnts had
had other hallucinations without significance. . ,
4th. The general frequency of hallacinations, upon which the
whole arcument depends, was ascertained by asking of certain per-
sons whether or not they had had any visual hallucinations, within
the last twelve years, *Cawhile .:/))f;fl health, Jree from, anxiety, anud
wide qweake” 1 iz, therefore] an indispensable requisite to the va-
lidity of the argument from probabilities, that no account should be
talken of coincidences where {he pereipient was not in good health,
This happened in Cases 28, 174, 200, 2020 256, and 702,

Sthe For the same reason, cases should be vﬁulmlc(l where the
percipient was not clearly free feom anxiety.  But they certainly
were anxious in Cuses 27, 25, 172, 174, 184, 231, wnd 2405 and were
probably so in Cases 152, 195, and 695, _

Oth. For the same reason, all cases should be excluded where the
percipient would -giot certainly have heen confident of having been
wide awake, even if no coincidence had ocenrred. Now the pereipiont
of Case 175 suys, ** I cannot yet answer fo my satisfaction whether 1
wus awake or asleep””  One of the witnesses to Case 195 calls it a

Cvivid dremn”  In Case 702 the percipient is doubtful whether it
was anything more than a dream. It is diflieult to admit any cuse
where the percipient was in bed, which happened in Nos. 26, 170,
172, 173, 174, 182, 184, 199, and 697, This objeetion applies-with
inereased foree to eases wherethe percipicnt was taking an afternoon
nap, which happened in Nos. 28 and 201,

the Al eases should be exelnded in which the fwrsoh'who,dicd
was not clearly recognized in the apparition.  This applies with creat
"force to No., 170, where the apparition was distinetly recognized as the
pereipient’s own mother, who did not die, though o person who re-
sembled hee did. It also applies to Case 201, where the percipient
says * she could not say who it was.”  Also to Case 206, where the
percipient’s original statement was that she saw ¢ a dark figare ”;
althongh, after having heen shown the testimony of a second witness,
who testifies that it ¢¢ resembled her [the percipient’s] Lrother,” she
assents to this statement, In Case 249 the supposed ghost ounly
showed his hat and the top of his head. In Case 647 the pereipient
does not seem to have recognized the apparition until alter the news
of the death had'reached ler.

Criticism on “ Phantasms of the Living.”

8th. It is absolutely essential to the- fotce: of the argument that °
the death should have occurred within twelve howrs before op after
the time of the apparition ; and it is not suflicient -that the evidence
should satisfy a mind that already admits the existence of chosts, but
the proof must be strong enough to establish the fac, even if we
assame that it is due only to hazard. This is a point which the
authors totally fail to appreciate. They have adinitted among their
thirty-one eaxes no less than thivteen which mizht well enough be set
down as falling probably within the twelve-hour Limit. once e have
almitzed wnpy speciol antocodont il Lo of sueh an ocenrrence . but
which beg the qnestion entirely when, the evidenco of the eoincidence
being but slizh, they ave used to prove the existence of such a like-
lihvod. In Case 26, for examply, on the mornings after the apparition,
the percipient says he searched the Bewspapers, and that day was Sat-
urday.  Iis words are, © The pext day, T mentioned to some of my
fricnds how strange it was.  So thoroughly convineed was T, that T
searched the Joeal papers that duay, Saturday.”  The authors inter-
pret this as nnr:ui}"jx‘lg that he told bis friends one day, and searched
the papers- the day after .that, which is directly contrary to his
statement, and unlikely in itself. Their-only warrant for this is, that
he says the vision ocenrred on Friday at 2 A, But it is certainly
more natural to suppose that he inadvertently used this expression
meaning the nicht of Friday at 2 AM.,  This is the mare likely of the
two suppositions ; but the ease ouzht not to he included, unless it can
be shown Leyond all reasonable duubt, and irrespective of consider-
ations n]r;lwp from the time of the death, that the vision oceurred on
the nizht of Tharsday.  In Case 170 the death was not heard of for
wonths. ¢ Thme passad, and all was forgotten.”  Under these
circamstanees, as no written note was taken of the time of the appa-
rition, the coineidence is plainly donbttul, | shall discuss Cases 132
and 197, which violate this rale, under another hewl, In Cases 193,
201, 202, 214, 251, 257, and 355, the date is wholly uncertain,  In
Cuase 109 the vision ocenrred, if at all, on Saturday 5 the death on
We‘dnc»d:\y. In Case 702, the date given for 1he apparition differs
from that of the death hy one day; but this is only a bluader, for it -
is admittdd that the date was changed, after ascertaining the day of
death, by four days. ’

Ith. Cases ought to be excluded in which it is possible that a real
person was seen. In Case 202 the percipient, who ** had been
oidered by the doctor to take absolute rest, and not read at all, and do
ho work whatever,” and who Is excessively near-sighted, when she
was out driving in the neighborhood of- Loundon, met o cagriage con-

“taining, as she thought, the person who died [althougl this person’s
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head was turned away] together with another who (11:1 not i, Tt
surely seems a little unnecessary to suppose that this was anything
more than a case of mistaken identity.  In Case 249, a man. lovking
ous of his window on Christmas-day, saw, on the other side of a Lrick
wally the hat and the top of the head of what he took to be one ot his
neightbors coming to sce him.  ITo turmad round to remark npon it to
the persons in the room; and his first surprizse came when there was
no knock at the door [we may assume after the lapse of more than a

minute]j. Then, looking out of the window, he did not sec auything .

at all. Tt appears quite unnecessary to suppose any halineination
here, unless, possibly, some slizht aberration of the senses conneeted

with the festivities of the season. I shonld sucirest, as wssible, that
o ¥

some boy had stolen the old man's hat, and was perpeteating somn
Christmas joke, which he was ashamed to confess when it turned out
that the person impersonated was at that moment dying.  When so
simple a hypothesis is admissible, it cannot be suid that the appear-
ance of something that was not there has been pusitively establishe,

There are several other eases which might caxily be explained hy

supposing that a real person was seen. ,

10th.  Every case should be exelnded which can be explained on
the supposition of trickery.  In Case 330, one evening three maid-
servants in the kitchen saw a fuce outside the window, They could
sec all around it, so that there whs no body attached to ity and
while they were lookine at ity it turned slos vothron s o considern-

Al

ble angle, abont a vertical axis. Ngw, the lady of thie house is so
exceedingly superstitions that she gravely testities that her doyg
howls whenever there is a death in the vithice ; anl it is more thay
likely that the maids take after the mi<tress in this respect. The
dog was howling at the moment that the face appeared, so that this
circumstatice may have helped them to identity the faee with that of
a woman who was at that moment expiring under the surceon’s
knife, in an operation for cancer. Althougeh the mistress thinks thag
they were unaware of the operation, yet, as the cool shortly after-
ward marvied the widower, it s not impossible that the servants
were better informed than the mistress thoughit, aml that th;:y were,
in'fnct,-talkin_g about the woman and hor danzer (and perhaps even
dared to hint at another wedding) when they. were confounded by
this dreadful sight. OQune of the three servants testities that it looked
like the.** fuce of a skeleton 75 while the other two identify it with

that of the woman who died. Meantime, it appears that there were -

certain young men who had a way of tapping at that window in the
evening, and looking in and smiling at the girls, snd who had not
been treated with quite the politeness to which they probably thousht

AN
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\
themselves entitled.  What, then, can\possihly be more natural than
to supposc that these young men, bad contrived, in some way, to let
down_ a skull by a string from above, perhaps from the roof, to
frighten the girls and punish them for their rudéness ? Clearly, this
cannot be admitted as a proved case of secing somecthing that was
oot there. v ‘ :

I1th. No case should be admitted upon the unsupportéd and
unverificd statement of a superstitious, ignorant, and eredulous
person.  And a common sailor or skipper may be assumed to be
such a person.  This throws out Cases 300 and 355

12th. “Cases should be excluded in which there is any room o
suspect that the percipient was intoxicated.  This applies to Nos.
29 and 2495 and no doubt to others. .

Lith. Cases shonld be excluded which can possibly be explained
by the deliviom of Tever. In Cuse ".’H, the percipient first told of
the apparition after four months of severe illness, with constant de-
lirium or unconsciousness. It is not at all unlikely that the whole
story is the product of a delirious imagination.

L4th. No case should be admitted which :an beattributed to the
effect ol imagination.  In Case 195 the pereipient herself is inclined
80 to explain her vision, )

Lith. Al eases ought to be excluded in which the percipient did

" not tell of having seen the vision until -wfier the qnews of the death

had been received ; “otherwise, all sorts of xagaerations would
creep in. There might even be cases of doworizght lying, besides
cases in which the well-known sensation of having undergone a
present experienceron some previous oceasion might have given rise
to the idea of an apparition which was really not experienced.  This
woulld bhe a vare case, hut we are dealing with rare cases. This
objection applies to Cases 172, 173, 174, 184, and 214, ]
16th. No ease can Le admitted which rests largely on the testi-
mony of a loose or inaceurate witness.  Innecnracies of more or less
importance can be detected in Cases 27, 170, 182, 197, and 199 Tor
example, in Case 182, a yvoung lady on shipbourd, going from London
to the Cape of Good Tope, saw one night, & goold while after the

- lights were ont, an apparition of a young gizl, a friend or acquaint-

ance nt"lwrs, who. as she knew, was out of lealth, and who bad the
consumption.  She'is positive that this vision took place at hatf-past
ten; and, a5 no bell is rungz at that time, this positive precision is
already suspicious.  She also testifies positively that she mentioned
the occurrence the next moruing to four persons, who all severally
took written notes of - it; but the only two of these persons who can
be reacied now profess to know nothing whatever of the matter. -

'
«
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Ste gives May 4th as the date of the vision, but the death oceurred
on May 2d. She says, however, that she is sure she wrote to ler
father from the.Cupe, giving the date of the vision, hu‘z’oru she heard
of the deathi.  Ier father, on the other hand, is certain h? \\'n‘atc t'o
bis daughter the news of the death by the very next mail fll[\‘l‘ it
occurred.  Now, since tuking this testimony, the letter whieh she
wrote to her futher has been found by him.  The \\'Iu.)l|"1>f\s<:\gu
about the apparition is not given, as it should he s bhut 1L‘ is stated
that the letter gives the date of May 4th. Now, the date of the letier
is June th; and it only tukes three weeks or loss for llv\\':‘ o 2o
fromn London to the Cape of Guod Hope,so that slh-. mAst have
already hewrd of the death. i her father's statement is acenrate.
But why is the passaze of this lejter withheld? .

In Case 197, the percipient B5 oo lady. She was at Int-'rl;lkvn‘ut
the time of the vision, and the death” took place in (‘<)l(~1'f\xl(>. ..\hc
testifies positively that written notes were, taken ;1.1 the E”““ ot th(;
occurrence, both by herself and another; hut she is unable nuw. to
give the date, and the other witness has not been ealled upon. Now
Messrs. Cm'msy, Myers, and Podmore request us to :muj;)l this s a
ositively proved case of coincidence, because this one witness :u'vrs,‘
with all the solemunity the matter calls fory that, when the news .()‘t
the death did arrive, it was found o be absolutely Silllll]t:‘l?.u'()lli \\'m}
the vision, after waking the necessaiy :1_1&)\\':111&:1" for (hil.:rv'm-v'm
longitude. - But the lady remembers the tl‘llltf of day at '.\'hxr‘h“flxc
vision occurred, namely, it was before breakfast when <he was 1ving
on.ber bed. The time of day of the death is also I\'um\'.n: :mx! the
best supposition that can be male with regrand tt> the date 1)1 the
vision will make it cizht hours from the time of denth. We are
asked. in the tace of this demonstrated in:n:(-m';u-}:, to :1<~"n‘[.~1; a
coincidence of date as beyond question, beenuse this witiiess tostilios
that it was a coincidence exuet to the minute. A

7t No ease can be admitted  where there is only @ menvre
story told in outline, and we are not furnished with wuy means of
judéiw_,r of the relinbility of the witnesses, or where uestions jnlglxh
]l:[\:C been asked which would have brousht the matter tt) i test, and
have not heen asked. Thus, in Case 231 the date is quite (](){l}llfﬂl;
but it could have been verificd by means of the lt’t'u"l" which the
l)ei'ci[)icnt wrote that day to a newspaper.  In Case 2.,%: whatever
precision the story possesses is due to the stntcnu:uta‘ of a second
witess, who dovs not seem to have been cross-examined ab all,
In Cases 237, 240, 298, 300, 325, 695, and an unnumbered ciase,
the story is so excessively meagre as to be worthless. ) -

18th. After all, the reader, who cannot cross-examine the wit-
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besses, and search out new testimony, must necessarily rely upon
Moessrs, (}urm-y, Myers, and Pudmore h:u'ing on the whole performed
this tasikc well; and wo eannot aceept any case at all at their hands,
volessy as far as we ean seey they have proved themselves cautious
men, shrewd observers, und severe logicians,

Althonah there is not & single one of the 31 cases considered
which can he accepted for the purpose of the arginnent, vet some
of them may be genuine for all that, It ean only be guess-worl'
to sy how many': but in“my opinion not more than two or three,

Let us now slanee at the other munerical data used in the argu-
ment. The ratio of fredqaency of halloeinations without Coincim*uccs
has been aseertained by ingairvies addressed t o larae number of per-
sons, going back for twelve years, © The anthors “have thus assumed
that a hallacination witl, cotncidence of the death of the person
represented, is no more likely to be rememboerad for a periol of

t\\'cl‘.'u/}'c:n's than one which is unaecompanied by such a coineidence,

Yet thére are numerons cuases in their hook in which, the death not
having been heard of, the vision had been totally  foreotten after
the lapse of o fow months, and was only brought to ming again by

the news of the death. | think it would be fair to assume that, in
considering so long a period as twelyve Years, a coincidenta] appari-
tion woulld be four times as likely to be remembered as one without
coincidence. T also stronzly dissent from the anthors’ estimate that
their cofucidences have been drawn from population of only three
hundred thousand, T should reekon the matter, for my part, in this
way: Every ease of an apparition: simultancous with the death of
the person vepresentod, or nearly so, becomes known to acircle of
two hundred to three b dped bersons, on the average,  If any one
of this cirele oI persons, some of whom have had an interest i appuii-

“tions exeited by the story, learn and are interested in the advertise-

ment of Messrs, Gurney, My ers, and Podinore, these centlomen would
learn of the ense. Now, T Suppose that the advertisement, being
of a very peculine and sensational  character, interests oue person
for every hundred copies of the newspaper printed. Ou this assump-
tion. since a million aml o halt is eiven as the cireulation of the
newspapers. thes instances obtained would really have been drawn
from a l)l)[)ll}:l[i()ll of theee to four wmillions. Adopting these figures,
they ought to have heard, on the doctrine of chances, of three or
four purely fortuitous cases of visual hallucination witl, coineidence
of death. " In view of the utter uncertainty of all the data, it would
be very rash to draw any conclusion at all. Bug the evidence so
far as it goes, seems to he rather unfavorable to the telepathic char-
acter of the phenomena. The argument might certainly have been
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; constructed more skilfully; but T do.not think that there is much
. prospeet of establishing any scientific fact on the basis of such w .
- g “collection as that of the * Phantasms of the Living.” - »
o .-+ Muronb, Py, May 14, 1887, . ) '
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