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ABSTRACT

‘l’he expectation that high ●nergy neutrinos are eltlitte[l fr(]lll Rstio

ljlIysIcal vl])ects (Iepen{is Otrongly (JII llle (Iblervati(jrr of those ob)ects Irl

garl~lrlarayo, especially at ‘I’eV an(l PeV energies, A rresrch for hureto of

galllllla rmy events fronl Iiercu]es X 1 at energleo above 50 ‘le V yielde(l

two slgnlfic tilt I)ursts, both (Iccllrrlng on IIT 24 July 1!)86 ‘l’he ●vents

were I)IIlse(i wllh a period 1)1 I 23568 0, Slgnlficarltly (lilTment frolr] cstl-

i]lmt~s of the pul~ar ‘)erlod at that tll]le ‘1’},e probahllity that the sIgIInl

IS n rml(iolr) I)ackground fllrct~latl!~!! ‘mabIIut 2X10 ‘, lil)l Irlclu(iing LIIF

fact that there were two other lr~(lep~ll(lc[lt ll)scrvatior~s of th. source ml

[)earlv the sa.rrle tlrlle, The 11111(111r{lrll~rlt of lhe l)tlra~ Pv?nto Is Arlt)ll)n

II)IIS whe]l i-{)rrlpareli with •xp~ctntl[)llrr of garlllrla rmy sh(,w~ro, l)~rl)~l~~

Olgrlalllrlg ttle (JrlSCt of new Ijtlyo]( o Ihl Lllcme●Ilergles

1)1,’+ 1 I!lkll’H
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Energy (TeV)

Iigure L!: ~llcrgy Spectrulll uf bmkgroullti cosluic ray events as observed ill tile

( ‘}’(; Nl~S array, Tl~c vrrtical scale is arbitrarily l]orl~ldized. Tlie ol)ecrve(l sl)cc -

Irlllli falls al It)w energies LIue III trigger illctiiricncics and al higl) cllcrgics bccausc

{If Ille fall ill lhr c(millic ray 51)F(1KIIIII.



511ggests Ilial

for x-rays.

In sllll][lla

Ile elllission region of llle \’HE-(T1l E ra(liat ion is dif~ercllt Itlan tlltit

y, (WO I)llrsts of evel]ts frolll I{ercules X-1 have been observe(l 011

9Hti I)y tl~e (.’}”(; NITS experill]ellt.. ~]lese bUrStS are ll{)t C~llSf?[l

I)y any svstenlalic etrect in the rxperilllellt an(l Ilave a probability 0[ occurril~g

[IUIII randolll I)ackground fluctuations estimated [o be Icss than 2X1 U- 5. The

~)rriotl ol.)servetl is 1.23568 seconds, sigllifilalltly different than tile x-ray period but

consistent with two iurlepen~ient uhservations at nearly the salnc tin]e. Finally, all

al~alysis t)f tile shower characteristics of tl~e events shows a larger shower size as

we!] as a slight excess of IIIIN)IIS when mll~pareci with similar hallronic l)ackgroun(l

events. on an evellt-l)y-eve:lt basis, tile n[llllber of Illuolls ot~s~rve(l ill the I]llrst

eve Ilts is al least aI~ or(ler of Illagllitu(ie larger tllall that expected frolll stall(lar(l

galllllla rays.

SIjIlle <ollclllllillg rrnlarks are in or(ier. ‘1’lle implications of these ol~serv~ti(]lls

[or 1)1)111I)articlr })llysics allll nstrol)llysics Illay I)e ellorl]lous. Tbe anmllah]~ls 111(1011

~.ol\lellt ()[ I lie sl]owers IIlay retlect t Ile onset tJf new pnrticle physics ill l)llt)toll-

II II CleOII illteractit)ns at center of Illas.q energies -- 1 ‘rcvl l’hc observation of suclI

lli~ll cnrrgy i)arti(les with a perio(licity sllifte(i ir:m~ t!ic :]u]sar’s period is difliclllt

to rxplaill. ‘l”lIt-se illll)lici.tli{jlls rrqllire tllal these observations I)e colltirllle(l lIy

fIIrllIer (Il}servallolls (I( this aII(l other s(~[lrccs. hlal]y of tti~ tra(litiollal roots” (If

l~dl tl(”[~ pll~Sl(.S a[e fOUlld Ill L]le Stlldy (If (“(EIIIIC ray S tlleSC ObSClvahlls Illay be~lll

il reluru to those r[~ots,

OIIe of IIS (’I’.ll. ) w(}uI(I like to Lllaiik the hll) divisi(m at I,OS Alalll[m Na -

tlol~iil[,ahl)ratory for their Il(ml)itality. ‘Illis work is supportc(l ill part I)y tllc IUS.

l)ppartlll~llt II( Ellrrgy aIIIJ Ill? Naiio;lal Scielice F(lullllati(m.
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Tal}le 1. (’llaracteristics ol sl~owers observed in I)llasc during I)ursts 171

A an(i El. ‘1’he tinle of each event is given in seconds l~TC 011 J D 244663.5.5.

‘rhe zrnilll angle of the event is d:, the (Iistance of the core from the nluoll

ct)ulller is Rm, N. is the reconstructed shower size and l?: is the prilnary en-

ergy assunlillg tile prilllary !0 be a proton. N:” is the nunlber O( Inuons olJ-

serveli ill tl~e event while < N~,@ .> and N~,fl are the menn aud l~~edian nul~ll)er

()[ IIliIoIls ~~bserved in sill~ilar I)ackgroulld cosmic ray events, Typical errt)rs in

PaCII ()( tile l)iirallleters are: AR,, Z= -! ill; 4NC ‘Z~(JV~; alltl 4E~ > } 100’’{,,’”-.50(’+.
~TII(I /jr I{,, N, E: N?’ ~ N$ :.> NY
(SC(-) (II) (IW$) (Tel’)

. . . . ..

2~)2i),~itm 37.6 ““ 3ii Ii ‘iHo”” !3 i.3 3.4

:17!)(). 129 :)4.7 :16 6 2W) 5 2.() 1.2

!()()5.21 1 :14.7 21 lg ‘iH(l I(J 5.0 4.0

4:; :10.:17)5 34.,s 13 12 510 7 !i,(i 4.4

IIHti.l H() :12.H 11 7 :!20 8 4.(I 2.5

4tioH.571% 73.7 !5 I :1 ~)io 4 :1.() ~..~

l(illi’.5;ll (i, ~ 1.(i :1 100 .Ip .1.1 3.3

I 11 I !)!)6!1 1’,!.() 47 2:1 H50 () 2.7 l,(j

171H2.!):M I 1.1 ti:l .1:1 1:)X(J () :1.fi 2.:1

17(ilo.ljl)5 12.2 23 (i 21),7 1 1.8 1.()

I’i[i#l:l. IHII 1 I .() 4 (i ;() :590 (i .{.’1 :i.11


