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Since the first report of the b'E+ + x3c- transition of the NH and ND 
radicals, two research groups have measured their quenching rate constants 
by various added gases. The radiative lifetime of NH has been given as 
T =G 5.10 -3 set by Zetzsch et all. There is no reported value for ND. The 
ratio of the quenching rate constants k(ND, ND$/k(NH, 5) is folrnd to be 
of the order of 20 and in the NH (ND > 3 3 photolysis we found an titensity for 
light emission at least 10 times higher for the deuterated system than for 
the hydrogenated one, as such large isotopic effects are rather unusual, 
the presentstudywasundertakeninorder tounderstand them.A.stheradia- 
tive lifetime of ND is expected to be rather s%milar to that of NH, we 
also hoped that Beth determinations will help to find out a more precise 
value of the lifetime. 

E$cperLmental resulti, 

EH3(ND3) is photolized fi1 a flow system by a Ib resonance lamp. The 
decrease with time of the light signal of the 0 - 0 transition of 
lW(ND)b+Xat 471 nmis measured throughamormoc~tor at various 

NHj(Nl13) pressures. 

Theexperimentalresultsmaybegiven as : 
-1 = -1 
'P ToP 

+k[M 5 I +K 

TP 
is the experimentally measured lifetime, ~~~ the intrinsic radi&tive 

lifetjme, k is the quencM.ng rate constant for collisions of NE with 

9' 
K represents the sum of radiative deactivation rate constants. 'c is 

determined for different pressures of 
MS 

and ND3 and the measured&a- 

tive lifetime T = (k + K) -1 op 
is obtained by extrapolation to zero pres 

sure. Tw types of irradiation cells have been used. 

!l?he variation of ~~ versus the pressure is shown in fig. 1 for NH 
and fig. 2 for ND. E?oth an isctropic effect and an effect of the shape 
of the irradiation cell are observed. !l?he higher is the ratio 
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-1 surface/volune of the cell, the lower is T . 
At low pressures of 5 and my $1 increases, there is a diffusion 

andquencNngof~excitedradtcalsonthe~softhecell. 

Fig. 1 - Decay of NH(b'Z+) Fig.2 - Decay of ND(b'Z+) versus 
versus NH 

3 
pressure ND3 pressure 

first series S,/V, 
second series S 2/v 2<SPl 

Our values are reported in the follow table together with other's 
determination (cf table). 

Discussion 

The 3mportant isotopic effect observed for the radiative lifetimes 
ard for the quenching rate constantsmaybe explained by three different 

ways: 

l/ The quantun yield of ND fornatIon in the photolysis of ND happens 
to be greater (at least 10 times) than that of ?Ei in the 

5 
ph2olysis. 

ND, ND_, collisions are less efficient than HE, N'E$ in quenching the b 
state because, as _postuJated by Gelernt et aLI, an accidental degeneracy 
exists between the b arxI a states for NH only. However in the same energy 
range of the interaction (= 7CO cm-‘) there are 7(b) states and 12(a) 
states for NH against 10(b) ststes and 22(a) states for ND. On this 
basis the protability of finding a close resomnce fcr NH is lower tixm 
it is for ND. !The same is true for matching with rovibmnic levels of 
the grcmrd state. 
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2.i We have calculated the intrinsic radiative lifetime of NH. If 
that of ND is identical_, as may be expected, the ratio K/K' of all other 
radiative aM non radiative rate constants is as big as 20; this is still 
rather unexpected for a diatcrnic molecule. 

3/ The intrinsic radiative lifetimes are differents for NH and ND. 
This point seems also rather controversal. 

We have photolyzed scane other ccmpounds as potential sources of the NH 
state. AltMugh sane of them give very strong c * a emission, the b + x 
emission is not observed. This fact strongly supports the direct formation 
of NH(b) in the NH, photolysis. 
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Ge1ernt 
I 

Zetzsch 

17.8 
I 

5 

39*2 
I 

41+7 

not determined 
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5.22ko.2 

I 

1 .gsA 

I 

I 
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The values within tiackets are not accurate and are given for c-i- 
son. 
2) The second series of measurements has been performed in an irradia- 
tion cell of smaller S/V ratio than that of the first series. 


