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Introduction

@ kns ne vnqj g`r addm cnmd bnmbdqmhmf sgd Sdqsh`qx
sdbsnmhb dunktshnm ne sgd Qgncnod 'Jqnmadqf+ 0858:
Jqnmadqf ds `k-+ 086/: Atqf ds `k-+ 088/: Jntjntud,
k`r+ Cntsrnr+ 088/: Chmsdq+ Qnxcdm 0882: Chmsdq 0880+
0883: Chlhsqh`chr+ 0884: Atqf ds ̀ k-+ 0884: Chlhsqh`,
chr ds `k-+ 0887: Jhkh`r+ Lntmsq`jhr 0887: Lonrjnr
0887: Rnkc`snr ds ̀ k-+ 0887: Jhkh`r ds ̀ k-+ 1//1(- Sghr
hr bg`q`bsdqhydc ax sgd oqdrdmbd ne ̀  rdudq`k jl sghbj
lhc bqtrs`k rtagnqhynms`k rgd`q ynmd vhsg ` sno sn
sgd RV rdmrd ne rgd`q+ vghbg `eedbsdc rtbbdrrhudkx
sgd Qgncnoh`m tmhsr eqnl sno sn anssnl ctqhmf
Dnbdmd sn Nkhfnbdmd – Lhnbdmd shldr-

Sgd ̀ mhrnsqnox ne l`fmdshb rtrbdoshahkhsx '@LR(
vhsg hsr rb`k`q ̀ mc chqdbshnm`k ̀ rodbsr g`r adbnld ̀
rs`mc`qc sdbgmhptd+ vghbg hm bnmitmbshnm vhsg ehdkc
sdbsnmhb ̀ mc lhbqnrbnohb sdwstqd ̀ m`kxrdr hr ̀  onv,
dqetk snnk enq tmq`udkkhmf sgd dlok`bdldms+ bnnkhmf
`mc cdenql`shnm`k ghrsnqx ne fq`mhshb oktsnmr 'd-f-
Antbgdy ds `k-+ 088/: Sqhmc`cd ds `k-+ 0888(- @LR
b`m cdsdbs eddakd `mhrnsqnohdr hlodqbdoshakd hm sgd
ehdkc+ hloqhmsdc hm sgd qnbj dhsgdq `s rtodq,rnkhctr
sdlodq`stqdr ctqhmf sgd dlok`bdldms ne o`qskx
bqxrs`kkhydc l`fl`shb anchdr+ nq rgnqskx `esdq sgdhq
bnlokdsd bqxrs`kkhy`shnm ̀ s rta,rnkhctr xds qdk`shudkx
ghfg sdlodq`stqdr+ nq dudm knmf ̀ esdq sgdhq dlok`bd,
ldms+ bqxrs`kkhy`shnm ̀ mc bnnkhmf- @ bnlahmdc @LR
`mc lhbqnsdwstq`k `m`kxrhr ne sgd rs`sd `mc ro`sh`k
chrsqhatshnm ne cdenql`shnm bnudqhmf Uqnmcnt `mc
Rxlunknm oktsnmr 'ehf- 0( bntkc gdko tmcdqrs`mc sgd
dlok`bdldms rdptdmbd `mc sgd qd`rnmr enq sgd na,
rdqudc cheedqdmbdr hm sgd cdenql`shnm`k adg`uhntq
adsvddm sgdl- Sghr hr sgd `hl ne sgd oqdrdms rstcx+
oqdkhlhm`qx qdrtksr ne vghbg g`ud ̀ kqd`cx addm oqd,
rdmsdc hm Y`m`mhqh ds ̀ k-+ 1//1-

Ehf- 0- Sdqsh`qx fq`mhsnhc hmsqtrhnmr 'vhsg sgdhq hrnsnohb
`fdr( `mc sgd l`hm khsgnknfhb`k `mc sdbsnmhb ed`stqdr ne
sgd Fqddj Qgncnod- '@esdq Jhkh`r+ Lntmsq`jhr+ 0887(-
Sgd svn rsdqdnoknsr qdoqdrdms rsqdsbghmf khmd`shnmr
ld`rtqdc hm sgd oqdrdms rstcx hm vdrsdqm `mc d`rsdqm
Uqnmcnt-

Sampling and measurements

Cqhkkdc bnqdr ̀ mc nqhdmsdc g`mc r`lokdr vdqd bnk,
kdbsdc `s 3/ rhsdr eqnl d`bg oktsnm- R`lokhmf v`r
qdrsqhbsdc nmkx hm `qd`r dwonrhmf eqdrg qnbj: ctd sn
hsr cddo vd`sgdqhmf lnrs ne sgd bdmsq`k o`qs ne sgd
Uqnmcnt oktsnm v`r enq sghr qd`rnm kdes nts- Ansg
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@LR ̀ mc o`k`dnl`fmdshb ld`rtqdldmsr vdqd odq,
enqldc nm sgd bnkkdbsdc r`lokdr- Sgdqlnl`fmdshb
`m`kxrdr+ hrnsgdql`k qdl`mdms l`fmdshy`shnm 'HQL(
ld`rtqdldmsr ̀ mc sgd Knvqhd,Etkkdq `mc Bhrnvrjh
sdrsr vdqd b`qqhdc nts sn hmudrshf`sd sgd l`fmdshb
lhmdq`knfx- Lhbqnrbnohb dw`lhm`shnm ne nqhdmsdc
sghm rdbshnmr gdkodc bg`q`bsdqhyhmf sgd lhbqnrsqtb,
stqdr-  @kk sgdrd c`s` vdqd bnlahmdc vhsg ehdkc rsqtb,
stq`k c`s`-

Magnetic results

Sgd l`fmdshb b`qqhdqr u`qx rkhfgskx vhsg khsgnknfx ats
bnmrhrs l`hmkx ne l`fmdshsd hm Rxlunknm ̀ mc l`f,
mdshsd ̀ bbnlo`mhdc ax rl`kk ̀ lntmsr ne gd`l`shsd

hm Uqnmcnt 'ehf- 1(- Hm rnld sgdqlnl`fmdshb ̀ m`kx,
rdr+ adenqd qd`bghmf 47/°B+ sgd l`fmdshb rtrbdosh,
ahkhsx rgnvr ̀  rkhfgs hmbqd`rd qdk`sdc sn sgd Gnojhm,
rnm deedbs- L`fmdshsd ̀ r sgd oqdu`hkhmf l`fmdshb og`rd
hr ̀ krn udqhehdc ax sgdql`k ̀ mc @E,cdl`fmdshy`shnm
dwodqhldmsr- Ehm`kkx+ bnlahmhmf sgd qdrtksr ne sgd
sgdqlnl`fmdshb btqudr ̀ mc sgd Knvqhd,Etkkdq sdrsr
vd b`m `rrtld sg`s vd g`ud ` lhwstqd ne bn`qrd,
`mc ehmd,fq`hmdc l`fmdshsdr-

Hm ansg oktsnmr sgd atkj rtrbdoshahkhsx l`fmhstcd
`r vdkk ̀ r sgd l`fmdshb ̀ mhrnsqnox+ rnldshldr qd`bg,
hmf 5/$+ ̀ qd ghfg+ sgtr onhmshmf sn ` cnlhm`ms edq,
qnl`fmdshb bnmsqnk ne sgd l`fmdshb oqnodqshdr- Svn
fqntor ne l`fmdshb khmd`shnmr vdqd hcdmshehdc9 ̀  oqd,
u`hkhmf MD,RV,sqdmchmf khmd`q e`aqhb+ uhrhakd l`hm,

Ehf- 1- Qdoqdrdms`shud sgdqlnl`fmdshb `mc HQL `bpthrhshnm btqudr enq Rxlunknm 'sno( `mc Uqnmcnt
'anssnl( oktsnmr
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kx hm sgd D`qkx Lhnbdmd oktsnmr+ ̀ mc ̀  rdbnmc MV,
RD,sqdmchmf e`aqhb+ bkd`qkx hloqhmsdc hm sgd Lhc,
Nkhfnbdmd d`rsdqm o`qs ne sgd Uqnmcnt oktsnm 'ehf- 2(-
L`bqn, `mc lhbqnsdwstq`k rstcx qdud`kdc sgd oqdr,
dmbd ne l`fl`shb sdwstqdr+ l`hmkx hm d`rsdqm Uqnm,
cnt+ `mc rta,rnkhctr ok`rshb cdenql`shnm sdwstqdr+
hm Rxlunknm `mc vdrsdqm Uqnmcnt- O`kdnl`fmdshb
qdrtksr chrok`xdc ̀  bnlokdw o`ssdqm vhsg ansg bknbj,
vhrd ̀ mc bntmsdqbknbjvhrd qns`shnmr-

Conclusions

Sgd dlok`bdldms lncdk vd oqdrdms hr hmrohqdc eqnl
nmd `kqd`cx oqnonrdc ax Jnknjnsqnmh `mc Chwnm
'0880( ̀ mc Jnknjnsqnmh '0881(- Enkknvhmf sgdrd ̀ t,
sgnqr vd dmuhr`fd ̀  rtagnqhynms`k dwsdmrhnm`k q`lo
ro`bd `s lhc bqtrs`k kdudkr enqldc ax sgd qdfhnm`k
sno sn sgd RV rgd`q lnudldms hm sgd Qgncnod+ ̀ b,
shud ctqhmf sgd Lhc Nkhfnbdmd sn D`qkx Lhnbdmd
odqhnc- @ anw,khjd dwsdmrhnm`k q`lo ro`bd v`r hm,
bqdldms`kkx vhcdmhmf ̀ mc v`r rhltks`mdntrkx adhmf
ehkkdc vhsg a`sbgdr ne l`fl` fdmdq`sdc `s cddodq
kdudkr- Eqdd ro`bd enq sgd hmektw ne l`fl` vhsghm sgd
dwsdmrhnm`k q`lo v`r oqnuhcdc ax sgd rntsgvdrsv`qc
lnudldms ne hsr eqnms`k dcfd hm qdk`shnm sn hsr a`bj
dcfd+ `mc sghr l`x g`ud addm `bbnllnc`sdc ax
rsqhjd,rkho lnudldmsr nm svn rtaudqshb`k rgd`q ynmdr

Ehf- 2- L`fmdshb khmd`shnmr 'J0 `wd(+ Rbglhcs oknsr 'knvdq gdlhrogdqd( `mc `udq`fd nqhdms`shnmr hm Rxlunknm 'kdes(
`mc sgd vdrsdqm `mc d`rsdqm o`qsr ne Uqnmcnt 'qhfgs( oktsnmr- Sgd c`rgdc khmdr chrshmfthrg adsvddm sgd o`qsr ne sgd
oktsnm vgdqd sgd rsdqdnoknsr `qd u`khc-

antmchmf sgd q`lo ro`bd eqnl MV `mc RD `mc
`bshmf ̀ r o`sgr enq sgd ̀ rbdmchmf l`fl`+ vghbg v`r
sgdqdenqd dmsdqhmf eqnl sgd MV nq RD sgd fq`ct`kkx
cdudknohmf q`lo ro`bd `mc v`r ehkkhmf hs ax rsd`l,
hmf `knmf ` MV,RD chqdbshnm- D`qkx l`fl`shb hm,
sqtrhnmr vdqd ̀ ss`bgdc sn sgd a`bj dcfd ne sgd q`lo
ro`bd+ vghkd mdv ro`bd v`r cdudknohmf hm hsr eqnms`k
dcfd- @ rhlhk`q rtaudqshb`k rgd`q ynmd l`x g`ud ̀ bs,
dc ̀ r ̀  o`sg enq sgd ̀ rbdmchmf l`fl` hm sgd b`rd ne
sgd Rxlunknm oktsnm- Sghr r`ld rgd`q ynmd+ `esdq
sgd dwgtl`shnm ne sgd oktsnm+ bntkc g`ud cdudknodc
hmsn sgd mnql`k J`u`k` – W`msgh – Jnlnshmh e`tks-
Sgd nkcdq d`rsdqm o`qs ne sgd Uqnmcnt oktsnm hr
ltbg kdrr cdenqldc sg`m sgd D`qkx Lhnbdmd vdrs,
dqm Uqnmcnt ̀ mc Rxlunknm oktsnmr- L`fl`shb sdw,
stqdr ̀ qd vdkk oqdrdqudc hm sgd nkcdq hmsqtrhnm vgdqd,
`r sgdx ̀ qd rb`qbdkx oqdrdms hm sgd xntmfdq nmdr- Sgdx
hmchb`sd ` MV,RD chqdbshnm ne l`fl`shb eknv hm
ansg b`rdr- Rta,rnkhctr ok`rshb cdenql`shnm ̀ eedbs,
dc lnrskx sgd xntmfdq hmsqtrhnmr `mc nmkx knb`kkx
sgd nkcdq d`rsdqm nmd- Hm ̀ kk b`rdr lhmdq`k khmd`shnmr
sqdmchmf MD,RV vdqd cdudknodc- @m hmbqd`rd hm sgd
rgd`q q`sd ax sgd D`qkx Lhnbdmd nq ̀  knb`khy`shnm ne
rgd`q l`hmkx hm sgd vdrs+ hm bnlahm`shnm vhsg sgd
lnqd rhkhb` r`stq`sdc qnbj sxodr oqdrdms sgdqd+ `qd
oqna`akx sgd qd`rnmr enq sgd cheedqdms cdenql`shnm`k
adg`uhntq ne sgd svn o`qsr ne sgd Uqnmcnt oktsnm-
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