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TABLE 1
Bund head data of NiBr molecule in the regon AA 3650-3900 A L
Wave-number Assignment Vops ~— Veal Observed isotopic  Calculated isotope
Intenstity In vacuum v, v’ shift shift
5 v?ﬂ_yﬂl T8 _ Rl
cmt cm™! cm™? cm1
2 27483-3 2,0 +0-1 +2-4 +2-3
6 27233-6 1,0 +0-2 +2-3 +1-1
4 271616 2, 1 —0-5 +2.2 +0-9
8 26960- 6 0,0 00 0-J. 0-1
2 269013 1, 1 —0-5 —0-5 —0-4
2 26841- 8 2,2 +0-6 —0-8 _0-7
3 267717 3,3 —0-2 —~0-4 —0-9
3 26681-5 4, 4 —{0-3 —0Q-8 —1-1
0 26639-5 0, 1 +0-35 —0-7 —1-7
3 26570-6 1,2 —0-2 —1-4 -2 0
2 26523-3 2,3 —0-6 —1-2 —2-4
2 26464-2 3,4 +0-5 —2-1 —2-6
5 263192 0,2 0-0 —2-2 —3-2
3 26264-0 1,3 0-0 —4-0 —3-6
2 262073 2, 4 —0-3 —3-3 —3-9
3 26000-7 0,3 —Q-5 —3-7 —4-7
3 25911- 8 1, 4 +0-4 —4-7 —5-3

Spectrum of NiBr molecule was excited in a high
frequency dscharge using pure anhydrous sample of
NiBr,. Spectrum in the region A4 3500-35000 A
was recorded in the second order of a 2-meter plane
grating spectrograph at a dispersion of 3-59 A'mm
using ORWO WU-3 rlates. Mecasurements of band
heads were made against tron-arc standards on Abbe
comparator.

The spectrogram (Fig. 1) shows the new red
degraded bands in the region A4 3550-3900 A which
get excited along with all bands reported by earlier

Vheag = 209897 4 265-7(v" -+ 1/2)
— 1:48 (»* + 1/2)?
— 323-4 (p” + 1/2)
+ 0-90 (v” + 1/2)%,

The lower state frequency of 323-4cm™! obtained
in the present work is in agreement with the lower
state frequency of B and -y systems of NiBr molecule
as rejorted by Reddy .and Rao. The wibrational
analysis of the bands is supported by the isotopic
shift due to Br?® and Br®, Table ¥, including the band
head data of the bands and isotopic shifts due to Be™®
. and Br# reported here, shows close agreement between
:; the observed and calculated values.

X The authors are thankful to Prof. M. M. Patel, for
laking keen interest during the course cf this work.
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F16. 1. Grating spectrogram of NiBr bands in the -
region A/ 3550-3900 A ata disrersion of 3-59 A/mm, 2
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INFORMATION ON THE INTERNAL FIELDS
THROUGH BETA-GAMMA DIRECTIONAL
CORRELATION IN Ho-166

Tue ground stete decay of 1Ho isotope (Ty;y = 27 br)
is very well established!. The 81 keV first excited

state in the daughter %°Er nucleus is fed by the beta
group with an end-point energy cf 1776 keV and has
4 life-time of 1-83 n secs®., Considereble aitenuation
in the angular correlaticn of the cascade radiations
involving the 81 keV level as the intcrmediate state
could therefore be expected and was earlier observed
by several investigators®®, The causc of such an
attenuation is the interaction between the nucleus in
this state and the hyperfine field distributions existing
within the source material at the site of the nucleus,
A careful measurement of the attenuation factors
G, and Gy yield information about the internal fields,
Bodensted! ef alt, measured the 1380 keV gamuma—
81 keV gamma angular correlation and cbtained infor-
mation about the internal fields in the HOCI; source
material. They concluded that the attenuation of the
angular correlation in the case of HO-106 1s causcd
by the pure magnetic dipole type of interaction. Later
Mellema ef al.® pointed out that the attenuat.on
factor G, obtained from the p-7y angular corrclation
measurements in Er-166 is not accurate because of the
interference from the Py (Cos ) term as also because
of the very weak gamma feeding the 81 keV lenvel
Thsy petformed 1776 keV f-81 keV y angular corre-
lation measurement in Ho-166 using an anthracane
crystal for beta detection and concluded that a consi-
derable contribution seemed to eppzar {rom the electren
quadrupcle type of interzction to the otherwise pure
magnetic dipole intcraction. Also, the G, obtained
from the p-y angulac correlation measurements would
be more accuraie because, (1) the P, term i3 absent
for the pressnt firsi-forbidden /8 transition and (2)
because of the large intensity of the beta compared
to the 1380 keV gamma feeding the 81 keV lovel in
loEr. In the present investigation, an attempt s
made to re-measure the S~y angular correlation using
a well typz NE-102 plastic scintillator possessing
superior characteristics over a anthracenc crystal n
the dectection of f-particles. Also, a quontitative
informadion about the internal hyperfine fields is aimed
at in the present work,

The sct-up used for the present measurements is a
conventional fast-slow scintillation gssembly, A 117
% 17 Nal(Tt) crystal enablod the gamma  detection,
The 27 hr. Y$Ho rodivaclive isotops wos obrained
from the Isotore Division of Bhabha Afom'c Reseirch
Centre, Bombay, in the form of 1oCl, dissehed in
ICL Tlelig id sources are preporad by sandwitclung
a drop of HoCly solution between twe mylar foils of
0-6 mg/cm®* thichngess, thus forming a2 well  detined

gircular hb-source fur the Present nvestigations,
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Bela-gamma diffcrential correlation experimento
performed at eight teta encrgies in the energy rans.
580-1776 keV, The details of the experimental pro-
cedure, various corrections cflected were given else-
where”. Correction for finit: thickness ¢f the source
was done bas'ng on the nomograms of Gimmi e gl.®.
The final results of (W) and

G. (W) <—- ¢« W)
: o 'Em(W))

1 3.1?2
€ (W), = 5 7+ Ap?’

where

A1 is the Coulomd correctior factor and p and ¢
are
are shown in Fig, 1,
G. (W) is obtained by averaging over all the G, values
In the entire energy range.

the electron and neutrino momenta respectively
The integral attenuation factor

{
*0" R A
b
3 .
— Q= *
“ +
L 2 i 1
22 20 3 a “ 5
wimy Ot
ook ) G {wl=0 78240 02
‘| :
0 0
R R :
by
1.;' O Y 'J
L+ T Y 1 1 i
O B IS N BEEE = ma— * 3 =5

! -(“ﬁtk)—-—_ﬁ'
Fic. 1. Energy dependence of the §-y correlation
cocfiictent € (W) and the attonuation factor G, (W)
measured in hquid HoCl, source,

I we assume a time denendent interaction, the
attchuation factor follows the cxponential law e~
for randomly fluctuating electric and magnetic filds.
The integral atienuation factors G, are related to 2,
through

_ 1
G, =5 e )
ol AT t
whore T is the life time of the interniediate stale,
Hence
)14 B (l - G.,l) GE (ﬂ)

Using the prescat value of G, (0-732 £ 0-02) and the
more tecent vatue of orker ef &f. (cfenied in ref. o)
for Gy 0546 { 0 009 av obtained fromy thelr fime
differential p v angular vortelation niwdasuien ¢nls, we get

Ad

~2.987 L 0-131
2y
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¢ thiorstical predictions duc to Abragam  and
ountd™ for the present case Imohing 0-2-0 spin

saquence, are as follows;

/4
A

A ,
=059 for pure elcctric quadrupole
~2

= 3.3 for pure magnetic dipole interaction

interaciton,

A comparison of cur present value of (14//,) with tre
ahove thecratical predictions suggests a contribution
of about 15°, {at its maximum ltmint) of electric guadru-
pole type of mieracfion to the otherwise pure magnetic

dipole type.

The Laboraturics for M. Srinivasa Rao.
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Cu(l), Ni(IlI) AND Fe(Il) CHELATES OF
4-METHYL, 4-HYDROXY, 3-CARBOXY
AZOBENZENE

Cu(ll), Ni{lf) and Fe(ll) chelates of 4-methyl], 4-
hydroxy, 3-carboxy azobenzene ar¢ piepared apd
studied. Amalytical, magnetic and spectral  studies
are carried out to determine their stoichiometry and
structure., Magnetic moments show the Fe(l) com-
plex to betetrahedral and other complexes square

planar,

Sctence

Mateiials and Methods

Metal salts were of BDH (Analar) grade p-toludine
and salicylic acid (BDH) were used without further
purification.

The ligand was obtained a5 follows: The p-toludine
was diazotized* and immediately coupled with salicylic
acid in alkaline medium. The solution was acidified
with dilute acetic acid and yellowish brown crystals
formed were filtered and recrystallized from ethanol
(m.p. 148°C). It is soluble in alcohol, benzene,
chloroform, carbontetrachloride and pyridine. It is
however, slightly soluble in cold water and more so
in hot water,

CU(II) and Ni(ID Chﬁ[&tﬂ's were prgpargd by refux-
ing the solutions of meta]l cblorides with ligand in
alcohol, A little sodium acetale was 20ded. The
Fe(Il) Chelate was prepared by refluxing the solution
of ferrous ammornium sulpbate with the ligand in
alcohol in an atmosphere of hydrogen. The excess
metal or ligand was removed by washing with hot
distilled water, The Cu(Il) and Ni(II) chelates re-
crystallized from chloroform and dried at 110°C.
The ferrous complex tends to get oxidized in solu-
tron but it is quite stable in the solid state, The Cu(ll),
Ni(IT) and Fe()) chelates are red, yellow and reddish
brown respectively. Cu(ll) and Ni(II) chelates are
insoluble in water but soluble in common organic
solvents.

The metals in the chelates were estimatzd by standard
methods?. The metal content of the chelates showed
the metal :ligand ratio to be 1 :2, Their molecular
weights delermined cryoscopically using camphor ag
3 solvent, showed them to be monomeric. The molar
conductance was measured 1N nitrobenzene with a
Toshniwal cenductivity Bridge. The molar conduce
tances of the chelates were around 5 Ohm cm?* mole—?
for 103 solutions In nitrobenzene, indicating their
non-electrolytic nature. The conductivity of ferrous
complex could not be determined because of oxidation,
The magnetic susceptibilities of the solid complexes
were determined at room temperature by the Gouy
method. The electronic spectra of the chelates in
chloroform were recorced on a Beckman Du Spectro-
photometer, IR, spectra (KBr) of the chelates were
recorded 1n the regicn 4000-400cm™!, on a Perkin~
Elmer infracord spectrophotometer.

The details of the analyvsis, molecular weight deter-
mination, molar conductence, and magnetic moment
are shown in Table 1,

Results and Discussion

I.R. spectra of all the chelates showed that the ligand
band 3460 cra™ indicative of the presence of a free
~OH group (Phenolic) is gbsent in chelates showing
that the —~OH group takes part in co-ordipating giving
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TABLE I
Chelate % of metal Mol, wt, Molar conduc- .
- — — — - — tance mhos (B.M)
found expected found expected Cmimole-1
Cul, 11-15 11-08 530 573- 54 4 2.1
NiL, 1026 10- 34 562 568- 71 5-5 Diam.
FelL, Q.92 0.94 572 565- 85 5.98

u—

of—

rise to a C-O-metal bond®, The C=0 stretching fre-
quency at 1710 cmr? in the ligand is lowered to about
1630 co? in the chelates. Thus the carboxyl group
co-ordinates through the carbonyl oxygen in the

chelates.

The magnetic moment (2-1 B.M.) of the Cul, was
found to be in slight excess over the *“Spmn only ™
value and this may be due to Spin-Orbit coupling®,
The absorption bands at 645 nm (¢ = 220) and 590 nm
(e = 350) could be due 1o the transitions *A;, « By,
and 2E, « B, respectively on the basis of a square
planar structure of the copper chelate®, The tbird
band at 395nm (¢ = 10140) could be an intra-
ligand band present in the ligand at 460nm (e =
9640) possibly 7 — #* Transttion.

The nickel complex (NiL,) is diamagnetic, indicating
a square planar structure®, The absorption bands at
610 nm (e = 102) and 540 nm (e = 372) could arise
from the transitions 1B, «'A;, and 'E, « A,
respectively”. The third band at 380 nm (e = 865)5)
is the intra ligand band.

The ferrous complex (Fel,) is paramagnetic with
magnetic moment, peff = 5-28 B.M. at 30°C, The
slight excess over °Spin only’ value is due {o the
orbital contribution®, This complex is considered to
be a tetrghedral structure.
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HYDROGEN PEROXIDE—A NEW SPRAY
REAGENT FOR FLAVONES AND QUINONES

A. NUMBER of reagents are in use for the detection of
flavones and quinones™®, Some of these reagents
are specific for skeleton while others are for the pre-
sence of hydroxyl groups at certain positions, The
present invesiigation was carried out with a view to
finding some new spray reagents for detection of
flavones and quinones. The paper chromatographic
procedure involving the use of butanol : acetic acid:
water, (4 :1 :5v/v) as a solvent system and Aydrogen
peroxide (15%0) as spray reagent, have been developed
for the detection of 5-hydroxy flavones and a-hydrowy
quinones when present in amwounts of at least 5 ug
cach.

The reagent has been found 1o bhe quite effwicnt in
performance  in comparison with the known spray
reogants!™t (p-loluene sulpbonic oc’d, 25%, aqueous
basic lead acefate, 577 agucous sodium carbonete ond
197 methbanolic sodivm  hydronide solutton), How.
cver, the new spray reaeent has the added advantage
of huing ﬁ;}t’('fﬁf: Jor the detection @ S-f#}'tfni*.j.‘ Huvones
amd a-fycdroxy quinoncs, The completely  wwethy lated
flavonoids and anthraguinone do not gue celour rexe-
tion with the reagont.  Interestingly it has  been
observed that 34,57 tetra O metdnyl quercenn doey
not give colour reaction with the reogent inspiie the
fact that it condains 2 hndiosyl group at Cy adjavent
to cuarbonyl group,



