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.: ) ol rhc \!n\c org!n.. lohrh.n s srLLdy i\ blsed on

.r PhD llrc\rs bolh \ugg.\l.d rnd mfcrristd b) \lll.!
Btrm!.nl. sonrtore $ho hrs hnn.eli .onlrihu'.d or !
'Lrrl. ro rh. bu1:corin! dcbile.

J xtfrcxrh0: rlc l.Nk rn I lucnL rrd nrotu!-{h
Jrrtr,.' He ermiir.\ lhe le) r.n\ .,irLr.,llr :!
fr.\cnl\ r unrilug lI..rl: ,\ri\1orl.. rn J. \ ri.$...ck'
1t) .\plniir the ch!rrcr€ris1i.\ ol rb. drrl...rr \rr..
.., Lr..- ,l!, 'r": .

'I A, .orl i.. l, l: r' I L ..

colou6. qnnls. $n.lls. llr\our\. d.l rrrgiiJl. qui|r.\
,tI. \cn\r obt.cL\) u.cru{ rlii\.biLn) ,\ odh lourd 

'n\rnor.hrn nrrll.r l/rrrtr rrirnrl\ rnsr hN. \!rA..
or!rn\ ro r)n,!nLc are 

' 
\ri1h dr. 1.qri.i1. nlrrl!r. i . 11,.

: r(.. shich cm b. chin:ed bt thc rr.n,u\ :. s.
'r. l.{ | .r { .r

.l \ighl. cllug.s shlr i: rmvrr.nl coh.qu.nll,
ir.nNtrrenr mnrcr l\ i.!ulr.d il rh. rnnnrl i\ ni s!. .uri
r|i\ e\!Lin: why !rn!rl\ llve c!es (.!cs iccoriling b
A.isrorl. b.ine nud. ut o1 $Jr.r)

tk\r d..r l \ lhlo.y \il $nh th. \rJllho{n conlro
\.hy ord Arinoth \ dodri,'e rhll nr fcrc.flron rl,.
\e se or!!r r.k.) on Ih. lom \rrlhoul tl! xll.rl
I |..' ' ,tl r' .1,.r'r' r' I o ,1i.. .,

l1)gi.JI thc!:' \rn!rtin llr c).. \r]. lildrlll goc\ rcd

trU,rg or rl).1ornU mcM! nolhrrg mtr. rr,xn thrr rh.
|crc.n{ bcqrn.\ r}rrc oi rcdnrs'.,\r\brle s r.counr
ol the \en\e oryrn: is nr J. \ vi.$ rcctpl.tbi. on norh
11r lircr.lisr ! d \|iriluilisr po\i1ioD. Thr\ ir b..tru\.

'r'.r'l
tr L (ill !rL olrer q!.nion \l'crh.r lh. ml.rixl nl
rlu.;tion undcr!oc5 ! thltido!rcrl.hrn:! \1ro t.rc.n
lnnr tl]r.r pL.e. Bur .l go.\ on (' rrluc rh! rhF
r.rr lil) li!ou6 Ih. \fjrruilin\. SliriluxLn\ irrr rn
.nrbini$nr! quc\lior: A J. pul! n (14). \\'|) d. trc
hi!c c!$ D our herd\ rrlh.r thrn,irntlJ hol.\.lbr \lrj
\lroul{l lh. tns.\ hrve r n[L.ri]l br:i\ il tlcr. \ no
mrr.rirl chxngs in tt(.trion l J . d'rur) .\!l!i$ whj
$e hrve.).s \irhour hNnrg ro isunrc D.tlc,Lrl chrnge\
id p.rcctrjon rn{l 

'hu\ 
rdnolc\ lh. rinhlr$snt .

I \Loutt qtre\litn .l s conl..nlnn 11'rr llt. rh.orl L.
nnribul.\ 1o Arisroll. i\ !.urril bcr$lcn lle htrrln d.l
rhc \!irrlurh\r p.\ihon. Firstlt h. ltrgucs (91) lhi
r.nrherrl \un\c ory! s lilt rhe el. r,c nor $lNr
l.rc.plroD lrlcr plr.cr rhc\c orEo\ !r. simtl) rclnrs !\
.ondurr; rhroulh *Ii.h th. r.lnm ol rlt nnse objccl or
rh. e\rcn .diun (rh. s.t L,.r$een !.rc.n!d rnd

|.rr.i!er) i\ enrbled ro r.ch thc lruc l{)crliin o1'

]trceprion rn lhc horrl. Thct !.c in Iirl .\ld\iots Io
rhc nrcrlrum xnd noL \!n5e o,!rn\ r rll. S.condlI n.
mJinhin\ (l:7) th rh. rcrnn olrhe serr. obrccl on rl,e
n'ednn! is n,ndlmenrrll) d1lri,.nr io lc(nin or tr

' rnJ.....
tcrc!p.on hrs n th.non,lnrl nt., rl'il ol dlo\Lin! 1l'.
\usc oble.r ro rplrcrr ro r !.rccncr unhind.tud drd
undi\roncd thrcull n' (120), rnrl thc cl'dge u.dcr
gon0 b] lhc hediu r in pcrcc'Jrior .on\isr! D.r.l) in th!
l.cr th!1 rhi, fhcnontnal nrl. r, !!.lnnn!d 11.16) thu\
J. !ulc\ our rh. {)fl ol chrnge in rirt tdiu!r \hi.l, rh0

lrrcrxli:r\ r.qui.e ni 11'e rcr,t oerr. Siicc llrc .Jnrr
orgrr i-. nsell re.llr ru'r r ,n.dium rhF dr\ro..\ ol l'.
lncr!lisr inr.ryrelrrion (i l7).

Ii will. I hof., not drtract lion rne \rlLr. oJ J.:

r.courr I r conrnbulnn, k) rhe h€rllisr/\tj lurln
drbri. 1o nol. Lhrr his .\plu ion ol rhc fcriphcrll

', o. i. L_
ol ,\ri\1oll. \ p..itron b dcnj Lhrl l.rc.tlio lil.s
r[.c n, th]d rr.fltlkfuL orgr \. Ad irl.dl] ,\ri\lolle
r.!,trd\ rh. li..ir .F rh. \lr ot rhc.enlrrl lrcull) ol
\.r\r hllnor rl rirc.\rlthe r)ll'i: vi.$ lhi{ rl'. n i!,d
r.rl \nr! ri..rlri- Jr. loc.rlcd in rir. p.r phlral \!n\!
o.!rn) .r {|i.h rlir) ... 1r!l) r[, jbn! rmL r.tliJilion
lrL,Lrrr ilJ i\..rr.n:|.r rhc.!.. do ru,n our u 11,.

.n! r. ar .olrcrlr fj (].j!rrou\i\ rb.. Lo |ole\ in th.

'\: \\ T(Nr \

CiOl-Dl\ rO.r J.l\plnining !n eclip\e. .\risnnk s

tunctit, ,\ a4tit\ 2.\-LO. A r Arbor: U \Ti.hii\nl
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or. !r)bl!nr thrl thc r.nd.r ol ,\trtl',ttd Pa:t.tiott
(/P,) B cd, lrtve is rir!|I irll n.{luciol r. rrsed on
dclin lior'. no dclrfiro\ .Jn b. drduc&l: lid ).r
 nnorlc (r\ ) dc\ol.-! B8 1o n$rn,r l,o$ .t cl.b\ ol
!letn,irnri\ crn bc de{l0c.d.ll is lb!\ trobl.m rhJr O(ndin
lrcllei. \hicl' he nrl.rIr.r..i\ lhr quc\rnnr ol ho* onc
crn hrlc r dcduclor bx\.d (n, d.linilnrF. .rhlou:h rl1.

IrDl tro\ni.\ irionn.nb. loi'ig bt)ond l[..onl.nl ol
11l. J.lnrilbn\ 1.h. I ) lhr clis. ol.nrilrc. \rhi.h c.m n

1r!dlrio IlJ. s f!/ \( rrci{1.nrll\ (t.r0 k.irrn o!g
pLiJlriiur. lls i\'r'or rch 5. 6) 1n.|ro .d b\ r

f.r! .r ol r,r r;.{lilnnr.,l iu.,fr.lJlior oi.,sump.on\
.l c\i\irn.. (ch l)) . llrrt in onl.r 10 tftic..ri b.joml
.L d.li.ihor r.\unr.d ht th. \.iJrLr ii qr..lior. \. i.tlic
r d.lnrilbi ii.nr xrllher :cid].t. As G. \'.s. lhi\
'| 1 .,. . , r : r ol. o.. . ri i

.ro$n]! (rD trcnis.\ n. ro b. !..d rhtir (1. nol b.lons
. lP \-. I: Lr l' \i_

he tulEcns nxnrld b. n)l\(l bl l)o:nDg Jill..rnl (.tgrr
,n A. s rhorshr (c1! 6 t.. C).

Ihc .ol'rion rhoukl n tc lny turd0. or A unJr\).
nol nrrr.l! bccnu:. lh{. is o rPr.n. rcAon lo
suppose rhnr A7. 9 b.long io o d ltcr.nl \r!gc .l r\'\
llrouslr rl(n ll 3 (unlc* on. s.tr.rL.\ bools A r d B
rxdr.xll', wni.i C dors norl; bul rnrpl) bccru\c rlrc
.\xn'de\ ol scis'ce\'rhrl G gires ph)\ic\', .|.nra-
rlt lid llt lilie lrc nor A. \ sc,!nc.\ 11 rl1: r h.r.
rhoJ..nqurn.s dellng wilh chrngnrg lt'nrgs ue rllpfi\
ol il,!o1Ki {,r/.r,"/rrrrJ ll t- ct tt.t(ot.b.Iu t \).
A s h\ouritc .xonflc of ! /r, n, incid.nlJ i\ thrr rhe
{m.llhe xngl.\ olx fi.rgle etLulrqo rjehl !n!l.s: to
\hich ricrce oursiti. g.oncrry \houkl or. trrr.rl ro

t,nlonnnrlel) li. G.. Jonrlhlr tsin.s 5.coud (Id
nru.h r\iscd) !d 01 hi\ lrrnnrlion rnrl roann.r l\ oi
rP, {1r91) \r: od) siil.lblc r. hin n;h. L\r \lxg.\
ol $nlins ivni). G. rr\ orl) rl'e ln:r.d:b';r 4,.
\.!ond hrs nrucn to oll!. nLon oblbrJ) ot llt clo\.ll
nrme.red L[brre\ h Arrol.hrn \cholirihr]r 1! g lJn,l
croiirg rr i'h. lr ,lltr \ , ulrlt \.tr loold b)

c !n.\ r cLr di\crsrh ol..nr..,l problqn. lfd


