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California. The views and opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or any agency thereof or the Regents of the
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The Molecular Beam Electric Resonance method has been used to

. 8 o -
determine the 79Br to lBr nuclear quadrupole moment ratio in molecular

'IiBr. The observed ratio of 1.197056(6) agrees with one obtained else-

where for atomic bromine, thus indicating no observable nuélear polariz-

ability effect.
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'generator at a 19 HZI'rateTacross'each'line'in.synchronization'with the

channel advance in a'modified Ndrthern multiéhannél analyzer. The detected
"flop-in" transitions were all J =1, my=%*1 to J= l,"m.J - 0 forvthe
three lowest vibrational levels of each isotope. Peak signal inteﬁéities' . o
were better than ILOLL transitions per channel above background for all observed | |
lines with no observable baseline slope. Typical run times.were from one to

three hours (approximatley 70 to 210 thousand sweeps) for éach line with signal

‘to noise ratios of 100 or better. Line position reproducibility was better
than 1 part in 106 of frequency for runs made on different days. This

bcorresponds'to an uncertainty of less than 15 Hz at 15 MHz, compared to

the’previous several hundred Hz. All observed lines occurred between 8 and
20 MHz.

Previous strong field électricvdipole moment meaSurementsl were
checked and found to be accurate. Measurements performed in‘this laboratbry‘
7LiBr isotopesh allowed hyperfine corrections

for the 6Li quadrupole and spin-rotation'interactions. Second order quadru--'

pole, Stark-quadrupole, and magnetic dipole spin-spin interaction effects

. were included in treating the data. Calculations indicate that a large-electron

coupled spin-spin ihteraction, (i.e. mich greater than the calculated dipole

spin-spin interaction of appfoximately 90 cps), would have a negligiblé

" effect on the values reported here.

Calculated hyperfine interaction constants are given in Table I. The
present results for each of the three vibrational states measured are in , p
agreement with our previously reported values. The present bromine nuclear

quadrupole moment raﬁios are lower than thosé previously reported by almost

e L

e e e e

b e e



-3 | -  UCRL-1835% Rev.

3 times the probable error. . This discrepénéy'arises primarily from the mahner
in which the data»ﬁere treated. In the previous report the quadrupole coupling
constants for each isotopic species were separately extrapolated to v = 1/2
and the ratio then taken. The probable error ﬁas aséigned assuming that the
errors would be random. The new measurements indicate that there was a non-
random trend in the data, which ﬁas acceﬁtuated by extrapolation to the

equilibrium internuclear distance. In our opinion, this non-random trend was

. produced by a combination of decreasing signal to noise ratio for higher vibra-

tional states, and a previous lack of knowledge about the magnitude of the
‘6Li quadrupole interaction;

In looking for a nuclear polarizebility effect a much better method
of treating the daeta is to simply interpolate the 813r coupling constant
for each vibrational state the very short distance in vv necessary to
achieve the same energy as the corresponding 79Br vibrational state. This j
small correction is much less sensitive to unceftainties in (qu)I and |
(qu)II. The bromine nuclear quadrupole moment ratios éalculated in this
manner are given in Table II. Treating the previous data in the samevmannerv'
gives an average 79Brﬁto8lBr nuclear_quadruﬁole ratio of 1.19712(8) for.the.
weak field data, and an'a;erage of 1.19706(8) for the three states observed
at intermediate electric field strength.

The best present 793r to 81Br nuclear guadrupole ratio‘of 1.197056(6)
for LiBr (calculated from the v =0 vibrafional staﬁes corrected to a
common energy), is in excellent agreement with the value 1.1970568(15)

observed by Brown and King for atomic Br, thus indicating no observable

nuclear polarizability effect.
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. Table I. Hyperfine.Intefaction Consténts of LiBr'(x’%-K HZ)u* .

Vibrational 6Li"79Br . - R 6Li”>813r S .k.'7_%
State e , P
Present A Previous : - ‘Presént Previous : ifi é
o vsars 138 1465 (5) ey - 32,127(5) {f”‘
° 38,1465.92(30) {581h6h(5) | 52,151.06(30) {521150(5) A
- 41,304(5) o | {sh,5oo(5) -
1 41,307.01(k0) v{ul’3o6(5) o shohmeo) o)
) X Wh,067(5) . . ' {56,805(5) :
2 | kk.069.71(50) {hh,o7o(5) - 36,810.41(50) 36.810(5)
3 - 46,751(5) I - 39,046(5)
ke 49,355(5) | S w,222(5)
5 51,883(5) © . |
. - LA
0 h,a(a) S . o {b3(2)
B S -1 C) B o - b3(h) ,
2 o h.3(6) o hz(e)
© o 9.084(70) - 9.2(2) . 9.793(10) - 9.9(2)
T 9.024(80) - 9.2(2) . 9.727(80) 9.9(2)
o gorlse) 92 9.690(%0)  9.9(2)
| | Cr4 | R
0.22(13) - 0.22(13) |
~ 0.22(13) | - 0 0.22(13). j
2 S 0.22(13) | - 0.22(13) ;
(eqQ) = (eqQ), + (eq@); (v + %) + (ea@)pp (v + %) :
- (ea), R |
37,012.233(850)  37,015(3) - 30919.501(850) 50,916(2)
L o (eqQ), o S .
2,923.474(900)  2,918(2) 2,439.798(900) 2,438(2)
: o - (eqQ) ¢ . : o by
o -h0.194(350) = -39(2) . =33.374(350) -33(2)
* All values were calculated using h = 6.6255x10'27 erg-sec and ¢ = 2.997925x1010vcm/sec.§
a. Ref. 1. Where two values are given‘the second is from data taken at intermediate_fieldsJ
b. Isotope corrected values calculated from data ih Ref. L. ' v
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Table II. Nuclear Quadrupole Moment Ratios Q79/Q81_

(Corrected to a common vibrational energy)

. (qu)79 ‘ ‘ (GQQ)7
v 1555751 (Uncorrected) sy,
0 1.197095(6)
1 1.197162(9)
2 1.197268(12)
[ (eqQ),] /[(qu) lo. - = 1.197051(12)
© 79Br € 81Br S o

5 Y9 N
Atanc Bromine Ratio” - = 1.1970568(15)
81

1.197056(6)
1.197055(9)
1.197ou6(12)
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