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COLD FURION RESULTS IN BARD EXPERIMENTS
PX.
Bhebhe Avic RoE | Centre
Trombay, Bombay 400 085, Indis
ABSTRACT

Experiments were initisted st Trombay during the fret week of April 106D 1o varify the widely reparted
claims of the sceurrence of eold fusion. A large burst of 8 3 x 107 neutrons waa frst detected oo April 2at

with & Pd=Ni slectrolytic cell. The neutron count
crders of magnitude larger than that of backgr

rabe, averaged over & § minuts interval, le of
coust rates. In this sxperimmamt b tritium leral i Lhe

DO electralyte jumped from the initial stock solution valus of 2.6 Bo/ml to » 5.8 X 10% Bo/ml, an incranss
by over four orden of magnitude. The total quentity of tritium uin‘q-hd correspands fo & :n“ aboma
ing & neutron to tritium channel branching ratio of lem than 10™ in esld furicn. Significant suantitis
Seieon T and P s e At it

ﬁuuum and trithum ware alsc obsarved to be produced in gae loaded
of Dy loaded Ti dise iargets have shown s number of hot
production in the pear—surface region. On the whole the T

eniag o Qi of (et
LY EXDETLER Vi unaquv £

the cccurrmen of cold fusion reactions both in Pd and Th metallic lathices loaded with

1.D40 ELECTROLYTIC CELL EXPERIMENTS

Experiments to confirm the cold Hasien
enon f1.2f were initinted st Trombay
the first week of April 1068, A readily

sveilable commercial EHiIm-Hw} electrolytic
cell 3/ with P‘d—;ﬁ;ﬁﬁi oy tubes as cathodes and
Ni aa maode, ori ¥ meant for the rabion of
H, wid ICEE‘G for the elec of EM
Hmai?ipmﬂ' urh:m 3 ‘r:ulf.-:
&m parafin & proton i

peutron detecior (NE 102A) were em te
look for possible neutren amission. The burst
of neutrons was detecied on 21st April 1088 when
the cell current witnined 80 smps. Later the
current incrensed to 100 amps and tﬂ cell becarne
nlrhut-rﬂt&l;-ﬂlh in :gat:ﬁ]'ﬁ—iu trip cirewuit
nutomaki switching & power. This was
followed by & big burst of neutrons spprexdmately

two ordens of rufi.ludt larger than background
levels during & § minuie mberval. (The BF;
counier measured 17,758 ecunts and NE
109A scintillster 25,872 counta/300s s compared
to average background values of w 85 mnd 850
reapect ). Fig.l shows plota of the neutron
counts dats from the iwo deteciers. Pram the
officiency of the neutron detection wsystem

measuted using & sandard Of-352 sourcs (w 2x10*

B/}, it was surmised that 2 x 107 nevtros were
emitied during that five minute interval.

A number of other Dy0 electrolytic cells with
Pd or Ti cathodm of cifferent geomelries wnd
designa have alsc been sel up af Trombay, but the
current capacitiss of these calls are lower. Neutron
snd tntium produciion hes besn confirmed in all
thess calls as wall {See Tubls I).
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Fig 1 Neuizon Counts Dats From Two Detecior Using
Milton—Roy Pd-Ni Elsciralvtic Call (21* Ancil 1986)



2. MEASUREMENT OF TRITIUM LEVELS
IN D40 ELECTROLYTE

The tritium levels in the Dy alectralyies
ﬂnilﬂdlaiufﬁudnmmhnndih

cells wery mu.lu.rl& by iwo seper
belonging to the [seteps u& ]Illllh l‘m
i)l'ﬂllﬂﬂ of BARC) who have been engaged
lihutm#EWEEHHH hnﬁmdll Wﬂl
known liquid scintillation counting techniques
applicable for low snazgy bets emitiers were used,

taking the following sutions: (a) WK free
' vials F:;:p[ [ ) minimiss
hu.‘l;rmd :-mh ) For w::u’l rads
0.1 to 2 ml of sample was added to the
ldnﬁrllﬂu -hlnhlpttmm-lmpl-l 10
ml wan used. In the hi mhuun samples
was recduced by them mﬂi double
'nhr in = m:'}m-
chemiluminiscence s wall as qumdun; ecta.
hdlpnlimt whinever thess valum
:rm-Eu:hd with r-ulth} ‘obtained after
'-:hnilu.m.lmmn [ . e m:::lrnlll:.r
svailable -::Jaﬁh.t:m il
preferred over nmulntvmt-nm:mnlu
chemiluminiscence interference effects.

Priet 12 the commencernent of slectrolysis
sarnples of the initisl elscirolyte were saved sad

esunted d:m; with sach draws during the
EOUTES 'I-h-l ank. To compute the excess
tritium in each run, '|'.hl- u].]n'lhn; p-uintl
were sccount: Initial
ecneentration in th; seck i (b) Tu
conseTvtive side khe kritium :.l. cartied l.nar
by the Dy gea stresn during electrolysis was

oeglectad even though llu]mm that above

ngi:% bty |

00 the (T I'-Ii.lrluﬂ-“lnhl.h Fan
mﬁ" 'hmuu dus to mtm‘t“:.ﬁ*‘.‘;; ""p,{e]

ta the britiom yields messared in

- utm] il
m ylic n experimants
3. MULTIPLICITY SPECTRUM OF

NEUTRON EMISSION

It is of interest to establish the multiplicity
spectrum of peutron emision i the
Beutrons are amitted individually (one b & time)
er in bu.mlnflﬂ‘umnﬂnllmTh:

eamputer 2 ware 1000 ch

intervals l:ulmdimnhm
L o recorded from & paraffin
ancased bank of *He neutron detactors placed b 5

d-'lllumuftl.ﬁ:nhmlh cell,
.thh. serving & A

during pericds ﬂli.uuﬂm REULION emismas wers
statistically analyssd to yisld the probability
diskributicn of peutron emu It may be
infarred Fom Tabde I which
resilt, thst neutron emision ssantially nh:n
Poimen distribution. However it is also found that
mmw.udﬂr meore than 1IJ nlutrm counts m
np.ltu in a ma
uﬂt;‘ﬁ; never ,ﬁddﬂE ﬂ'l h]:h
mulh |-14.‘-L+- svanta even over a one week
mt.munu monitoring This points to t.'l:-
sccurrence of nuclenr svents whararn 100 or mors

CATHODE
3l DIVISION MATERIAL

ROLYTE
No [GROUP /SHAPE

ELEQT= YOL. OF

1 HWD/NFD P:l-.'.gb'l‘ui:- 5M NeOD 950 m!
(M=R Call] i
=' a fL] Kl (13
1 n‘wn{,nw Pd Shests . 1000 i
NiPD
., Ti Rod " 135 ml
5 ACDi P4 1
Di) o lindar Eiﬂ g 45 ml
& ACD-(i) PdRing ""E"ﬂ 85 m!

MAX.  TRITIUM LEVELS TRITIUM

c%mm&'iﬂ JIHJ.L Fam Duﬁnﬂ'
(Ampe) ey oty peth
100 28 556 139 B

i 10.0 4 11 8

85 2.0 M 0 &
40 2.0 1.5 0.H4 13
1-32 a3 168 07 4

1-8 18.1 8.8 0.57 3
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itted in & w burm, T bour dursiion. A sizeiler neviren
ﬂﬂ’i’,'ﬂaf’. mp'mﬂ'&f Such “.fnt-!hmmﬂrmdﬂmwuﬂr
occaxicnal n-_;.nm "Il-hE“ are mdwﬂhi :h; he sample temperature runénlpnlu&
oy b e b Mo o e mnia, e Spen
4 GAS LOADED TITANIUM TARGET In & second wariation of ihe loading
EXPERIMENTS memt, achingl [ p—
. _ “mmid'nm{m— twaan 0.9 4o 1
mﬁﬁm& by 'ihldrnluﬂ I nFth‘ it s'm fadin ¥ith Dy gas by be
L L them o 800° O in Dy stmosphers mt 1 T
pressurised ‘Elul“ loaded Ti ~sbavi '“:"'t mtmdlhmrrﬁﬁh;dih 1o the
rariants of W“'"““‘m"‘:‘;h mm-‘"f induction  coll. Dy gae wae ﬁlwbr'i;l: Ti
Tr?ﬂ' One ﬂ“""'& ey v in the courss of & minute or e during ils
followed the Frascati procedurs with & 20 g of toing. The'quaatity of Da sbectbed couls be
m’&:ﬁ 4 D’uﬂlw?:-m;dﬂdw-mupﬁ% messiited from the ohosrved pressury drop. This
s0d room tempersture. The neutren detection carreep o w10 "‘i.'“ﬂ' of Dlﬂﬁl
system comprised uf:i.a'E- countars arranged in & - s :.i‘imtmnnﬁ ﬂh-lhﬂllhn.l'hlﬂ.
well like array and having a counting efficiency of E,;uhmulﬂdinihlnﬂiu!lﬂ region,
n 10%. The fizet neutron emimion fram this set up Some targets did show statistically significant
ocewrted o 3rd Jume when the ismperature wxcese—ovar—background neutron counts during
increased to mmbient value from 17 with the cne minute duration of gas abscrplion. A dise
Smlimeis el Th seuon comt e, vuptd T ton v, . Py 160 S
. ¥ 8 tom :
initiﬂhukpm:tlmhu!!ﬂ I-E;'I'h began emliting neutrone oo il own, almost B0
peutron emuion phase lssied for about 30 bours afler loading, It produced w 10 neutrors
minates. The same charge was then subj o over & B5 minute active phase. The background
wemperaiure cycling between 77T K 300 K neutron counter did med show any increass in
landing to eminsion of % 6.5 X 10° nevtrons in all counts during this tites.

TABLE IT: MULTIPLICITY DISTRIBUTION OF
NEUTRON COUNTS IN 10ms INTERVALS

{Miltan~Roy Elsctrelytic Cell: Friday 18tk June 1989)

Time BFy Counter Bank ¥E+ Counter Bank
. ] L ] . [ ] L] l{i‘&d} - L] ] " i {EE&E‘M&J
@) 112 § 4 85 6 7T 8 5 wuwuwww 12 3
1885 1M 21 4 1 - = = = = = = = = = = 2 1 -
-m .H n 1 - - - - - = —_— e - = = —_ l _ -
1905 335 M T 2 l = = =& = = = = = = = §f = =
B0 5% 8 1 - - - = = = = - = = d = =
1925 M5 M - 1 - = = = = = - = - - B - -
WX W5 3 2 = = = = = = = - 4 = =
WY HT 42 2 1 = = = = = 1 = 1 = = = g - =
1940 104 12 § - - 1 - - = - - - ) = =
1945 356 40 ] i = 1 = = = = = = 1 =
1880 BE W 18 3 - = = = 1] = = & = = n 3 =
55 & 24 7 = 2 1 1 1 1 1 2 % 1 = 6 f§8 2 =

d

[*) Starred numbers repressnt the multiplicity of counts obtained in & single 10 ms interval. The respective
frequaney of oceurrance (per 1000 gsted intervals) is given in the carresponding column balow.
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Fig.2. Noutron—Yield Yaristion During Desorpticn Meds: D0 Gas Loaded
Titanium=Expazitents (T June 1589)

5. AUTORADIOGRAPEY OF DEUTERATED
TITANIUM TARGETS

Mun-g] '::d‘ over & -I-Ed.udd madical
X=tuy film exponsd :rrurndf:i o

the radiographs of Ti discs abow _
about s dosen inténse lpntl ra.nd d.u:nhur.-d. e e AT it i At .S M 7
.Lﬁlnmhmﬂ an 2. -a . - -
of mmaller spots, &l l.'I E‘tphl

forming & nead i afdnu{ml‘: ). ed : e
Mesripaments wilh the same d.u-: tu;n with o
expasure lime varying from 10 to 40 hours gave
almost identical patterns of spots, indicabing that
the tritium containing regions were well
enirmmched in the face of i-]u titanium llﬂ:ll:l'

ol moalysia d the X-ray emissions
much 'ill.',‘l-‘t-l {L4} detactor clearl II:u:lmI
the charaeteristic 51 Kev)and 4.941

Kev) pealos of uhmum excited by the I:-rtu from
tritium decay,
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8. SUMMARY AND CONOLUSIONS

Lovwesti gati of cold fosicn
catried sk Trombav during
months of the "cald © - ea®, pamely Apri
JH.IH ]nlﬂ| h.-“ II.H “‘ﬁ:
-ﬁn&u of (d=d) ﬁ-:u: Hl-dlﬂ!l in both

ud-d'l‘iu-tpu-h-nnu
g'mhtmmhuhuhn ool
¢ in effected. The main findings of
ﬂ-m;umu todate may be summarised

Triti the primary mrdu t of cold fue
S, Sy LA B
um L]
lﬂl" M‘L qu antitatively .
Tlr.- ml& fumn characterined aa being
sssentially "mm:-u" I"d.h a nautton to tritium

channel beanching ratio of lses thag 1075

) Neutro nmhﬂhbmdtﬂ:d ically
Pd and loaded T4 is basically

m natare i.e nmuwutm“dmﬂl

Hmr Bowever it i» not clear whether the neuttons

nerabed in the (d—d) fusion resction iteelf or

'utn numnduudmlu:ldurlrdl
involving the energelic o of $rikons, In this

eontext 1t would sil o look for the
ke presscce of 14 Mev neutroms in
oo expariments.

{€) Oceasionally nuclear wvemia do appesr to take
ace whernin ower & 100 neuirons are aded in
& mngle shirp burst. Witwed in the L of the

hluhln;ninm:[lﬂ-.mhdm this
leads to the inkriguing conclusion that & chain

reaction iovolving w much w 101 fusicn
reattions occumn within & time span of » 100 s,

4) Auvtoradiography of gaa losded Ti targeta
ofistrates in & simple and elegant manner not
only the gecurrence of cold fusion, but alse th

nn of tritium. The stimaied teitium 1o
nhn in thess targets in several

&

Hﬂ!ﬂ -ul‘ higher than w the initial
oy J;Ir“m‘h el sbeceptita of (it
en oo of brikium
the titanium w be = ted. The
existence of hi loend {Rot spats) en
i-h lu:ﬂ wherein h'lrhm in m:mlntl»d

phl -&ih.hlﬂ"m“ h'ﬁr :nl

i | paigis pm-hnl. .
m.mﬁddmm F:; thae .hn:p':.:llgp process of
in the accumulstion of kritium following migration
afber its formation, st least in titanium.
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