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"ABSTRACT S’t?) ‘
%
Wm&b&s—pmgyess—duﬁag%eﬁm%qmter}y—penomhe_
subject-contract:y An experiment has been designed to study the wavelencth-
selected photolysis of gaseous covalent azides. The apparatus to be built for |
these studies is described. The aZ1des are to be photolyzed by llght from a
‘doubled dye la ser and the photolysis fragments probed by laser-induced
. fluore scence (LIF) or by the observatmn of photon emission. Kinetics of the
photolysis fragrnents may be studied by precisely controlling the time between .
i+ should be P%s:bie
the pulses from the photolysis and probe lasers. In such a system we—shall—
~be-ahle to determine the product yields from the photolysis, the k1net1cs of l
the electronically exc1ted fragments, and the spectroscopy of the photolysis
" fragments, The latter measurement is accomplished by scanning the 'fragment
fluorescence spectrum with a monochromator, or by scenning the probe laser

over the absorption bands of the fragment molecules. The problems of scat- ’

tered laser lig.hf: and techniques to reduce them are discussed in detail,

Calculations have been performed to simulate ty-pical experimental

~'conditions to be expected in studies on the photolysis of HN,. Typical frag-

3"
‘ment densities are calculated along with the signals expected from the LIF
d1agnost1c. Several exper1menta1 problems such as fluorescence quenchlng
and diffusion, are disucssed in detail. It is concluded that the proposed

i L experimental design will have sufficient sensitivity and flexibility to perform
i the experiments,
|
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I, INTRODUCTION

It is generally recognized that a laser device posse ssing all of the pro-

- perties required for a- pract1ca1 fusmn reactor does not yet exist, Therefore,

a substant1a1 effort is currently underway to find and develop such ala ser.

' '_ Some of the de s:.rable characteristics for a laser-fusmn driver are short .
wavelength (300 nm E3N <3000 nrn), hlgh overall eff1c1ency (= 1%),, ‘and scal-
ab111ty to large s1ze (= 100 kJ/pulse) The development of a laser with the |
above character1st1c s, together w1th acceptable cost and reliability, is acknowl—
edged to be a difficult task, and a number of different technical approaches are
being pursued in par'allel. For example, one effort is concerned with the |
photolytic production of group VI atoms- such as Oor S in the rhetastable s

~ singlet. statei ¥

Under the present contract PSlis investigating the photolytlc decompo- ]
sition of a class of endoergic I.Qmolecule s--azides. Because the'se compounds

‘contain . substantial cherhical energy, they offer a potentially more efficient

approach for the- productmn of electronically exc1ted fragments., The goal of

the present program is not to demonstrate a laser, but the acquisition of

: suff1c1ent data and understand1ng of certain fundamental processes to permJ.t

the critical evaluatmn of this approach for laser development

Under a previous ERDA 'contractl, we reviewed the literature per- -
taining to the decompo s1t1on of azides and concluded that the productmn of
A electromcally exc1ted species of poteéntial laser interest may be ach1eved via -
essent1a11y two major pathways: (i) the photolytic or thermal decompo s1tlon :

of covalent az1des to produce electron1ca11y excited singlet nitrenes; or

o (id) various chemilumine scent reactions of the azide radical. The maJor task

of the present contract is to investigate the first method of electronic- state
production, by focussing upon the wavelength- selected photolysis of gaseous

covalent azides,



This report summa.nzes progress durmg the f1r st cuarterly penod of -
this contract. The major effort has been dlrected toward a detailed design
of the expenmental apparatus and the development of spec1f1cat10ns for the i)ur- :
chase of the major items of _equlpment. These accomplishments are rev1ewed

in the following section. ‘-



bands of the species to be studied.

IL. EXPERIMENTAL DESIGN

A, General

The major technical considerations of this experiment are as follows:

(i) the primary pfoducté of the photolysis must be identified as alAfuncfA:ion of

photolysg.s wavelength, (ii) detailed spéct;‘oscopy of the electrorﬁcelly excited.

fragments, such as energy levels and life times, must be obi::“a:i'.'hed,-'. and

(iii) the kinetics of chemical and e'nergy-tr‘ansfer‘ reactions of selected elec-
tronically excited species must be determined. To perform these measure- |
ments a photochemic‘al reactor must be developed in which the wavelength of

the photolysm source may be varied, the detectzon techniques. prov1de

high sensitivity with good temporal resolution, and reasonably well def1ned
: spectral diagnostics are ava1lab1e. The requ1rement of a wavelength-tuneable

photolysm source may be met w1'ch a tuneable dye laser prov:tded it supphes o

suff1c1ent intensity in the spectral region of interest, Sensitive detection
may be achieved either by laser-induced fluorescence (LIF) or by direct

observation of photon emission, Good temporal resolution is pOSS1b1e by

"pulsing the photolysis source and using a gated detection system to momtpr
- species at varying times after the photolytic pulse. Suitable specfral diag-

-nostics may be obtained by the use of interference filters, a fast monochro-

mator, and/or tuning the laser used in the LIF studies overAthe, absorption

- B, Experiment

- The apparatus which we are constructing for this“experiment is shown

' schematically in Fig. 1. It cons1sts of a photolys1s cell to contaln the o

azide and an inert buffer gas. A slow flow is used to maintain good gas purxty B

and to control the relative concentrations of the reagents, The azide is

photolyzed by pulses from a doubled dye laser operating at a repetition rate

-
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. of 5-30 Hz. The deneity of fragements is probed via LIF from pﬁlses from -

a second dye laser which is triggered off the photolysis laser after a prec1se1y AR

controlled delay. The fluorescence induced from the probe laser pulse is
detected by a photomultiplier placed at right angles to the plane defined by
the photolysis and probe lasers. Output from the photomultiplier' is fed to .

a box-car integrator, the gate of which opens shortly after the pulse from

. the probe laser is off, For studies in which the fragments produeed in the

photolysis radiate, the box-car integrator will be gated off the photolysis

la ser, and the probe laser will not be used. In addition,‘ a monochromator \yill

be used to monitor any chemiluminescence emissions., The average intensities

‘of the two lasers will be monitored so that corrections may be made for long

~ term dr1ft The tune resolution of the system is determlned essent1ally by the

minimum box—car gate width appropriate to the 5pec1es under study, or for

the short-lived fluore scing species, by the pulse w1dth of the photolys:.s laser

which is 1 us.

The major requirezﬁe,nt of the photolysis laser is that it have a high

energy-"per- pulse in the wavelength region of interest, This requirement is

‘ most easily met by a ﬂashlamp pumped dye laser. . We have selected the

Candela SLL-1 laser Wthh prov1des about 5 mJ per pulse at 265 nm at 20 Hz

-.in a beam apprommately 1 cm square. This recent entry into the conunerc1al~ .
laser market prov:tdes more than an order of magmtude 1ncrease in output :\"_7. R

over its compet1tors with no sacrifice in beam quality. The Candela. dye laser '

has a nominal visible tuning range of 430-730 nm., With temperature-tuned "

'doubhng, th1s range can be extended to cover 255 310 nm in the ultraviolet.

By operating at reduced power. (~ one half of nomlnal), ,where excellent '
beam quality is clalmed angle tuning can be employed to further extend the

wavelength range to 217-360 nm.

The laser fo be used for the LIF probe should ideally have high energy‘
per pulse, short pulse width and precise triggering. The high—energy-per-'

pulse requirement is less important, however, than the other two requirements.

-5—




It is useful to have a short pulse width so that one rﬁay delay gating on the -

detection electronics until long after the laser pulse has terminated. This
technique reduces significantly interference from scattered laser light, If '
the laser-pulse tin:xe is comparable to or longer than the fluorescence lifetime
of the species being probed,‘, then a .sigrﬁficarlt fraction of the signal of interest
. will decay before the laser pulee has terminated. The pulse width of a nitroge=n-
pumped dye laser is a’bout 5 ne,' significantly shorter than the lifetimes of most

allowed molecular transitions. By contrast, the pulse width of most flashlamp-

pumped dye lasers is on the order of 1 us. The short pulse width was the.,rnajor“ .

‘criterion in our :selection of the molectron N2 pumped d‘Ye 1aser (DL-?OO) :
for the LIF technique. Calculations (discussed below) indicate that the energy

per plr]_.se of these la.sers; is more than adequate for our applications.

In general,”' a gated detection system may consist of either a box-car .
integrator or a ﬁhoton-counting system, Errors resulting from pulse pile
up limit photon~count1ng systems to effective counting rates less than about
10 MHz whlch for a typlcal 2 us gate time is only ~20 photoelectrons per
laser pulse. The box-car. mtegrator is an analog device which is limited pri-

-.marily by current satur_ation in the photomultiplier dyn‘ode' chain, For fast-

_ focussed photomultipliers peak currents of 100 mA are possible without satura- .

5 o
t1on. ThlS peak current dorre sponds to approx1mate1y 10 photoelectnc events )

per laser pulse for a 2 p,s gate t1me. The box-car 1ntegrator should be
reasonably sensitive down to less than 5 photoelectnc events per laser pulse,
eo' that it is only at very low Signal levels that a photon-counting system
offers an advantage over a bex-car integrator. At such low signal lefrels,'
the.collection time to obtain goo‘d signal-to-noise ratio at the mode st repeti-
tion rates of the expenment becomes excess1ve1y- long for e1ther type of
detection technique:. The. calculatmns (shown below) 1nd1cate s1gna1 levels
several orders of magmtude above the maximum allowable for a photon-
counting system, therefore we have decided to detect fluorescence signals

with a box-car integrator.

_-6;




| 11ght-col1ect10n system which W111 eff1c1ent1y collect 11ght emanat1ng from the

the cell. This is accomplished with a series of lenses which image the excita-

_ tion region on the photocathode of the photomultiplier. The disadvantage of

One of the ‘major problems assoc1ated w1th laser-induced fluore scence

detection is scattered laser light. The radiation arises not only from scat-

© tered photons from the laser beam, but also by.fluorescence from cell mate-

risls which have been excited by photons scattered from the laser beam.,

This fluorescence can be an especz.ally severe problem becaus se 1t 1s typlcally '
of long duration compared to the laser pul se, and cannot read11y be av01ded

by delay1ng the opemng of the box-car gate, Several techniques will be

used to minimize this problem. Fll‘StlY, photons scattered out of the laser

_beam will be reduced significantly-by having the laser beam enter the cell

through very long side arms provided with a series of carefully aligned
baffels. Secondly, the reactlon cell will be constructed out of chemically
blackened metal, anodlzed stamless steel rather than glass., This w111 reduce
but 4not €liminate, fluore scence from cell materials. Thirdly, the use of
appropriate filters or a monochromator between the excitation region.and.
the photomultiplier will further reduce interference from scattered light
and materials fluorescence, Finally, scattered light and fluorescence may

be reduced by the use of sPat1al f11ter1ng techn1que s, i.e. the de 31gn of a

excitation region, but which will reject light ar1s1ng from all other regions of

this technique is that the restricted field-of-view resulting from the spatial
imaging can degrade temporal information. At low pressures, the time re-
quired for a molecule to diffuse from the detector field-of-view can become

short compared to molecular fluorescence life times or to chemical reaction

~ times, Diffusion may be slowed to some extent by using an inert buffer gas

-at high pressures. This approach will work however, only if quenching of the

LIF by the buffer gas is not too significant. This is true for most diatomic

molecules even at pressures of a few hundred torr however for polyatomm

-7~
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: L 2 2. ' ‘ ,
molecules such as NHZ( 'Al), - the quenching by the bath gas may be more
‘importémt, so that operation at lower pressures and with a largef field-of-

view may be necessary.

-8~
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I, SUPPORTING CALCULATIONS

A, General

Calculatlons, based upon the photolys1s of hydrazm.c ac1d HN were -

' performed to test the feaS1b111ty of the experlment The HN3 system 3has. k
been studied in sufficient detail that reasonably accurate calcuiations are

possible, The‘se'calculati-ons give an indication of the sensitivity and flexi-
bility of the apparatu's-f The first experiments will be performed on HN3, .a'nd“
these data c-ompared against the-calculations will provide a further test of

apparatus performance,

- Mc.Donald et. al. have claimed that photolys1s of HN3 at 266 nm
produces NH(a A) and N (X 2 ) in over 99% y1e1d The NH(alA) appears
to be highly reactive toward HN producing NH ( A ) and pre sumably N3
McDonald et. al. have not ‘attempted to observe N3 in their system, but .
' others report it as being present as a secondary product of the photolysis. .-
The experiments of McDonald et. al. do not preclude the possibility that .N:;
" Amay also be formed in the primary photolysls as others have. sugge sted, >- 7

nor do they 1nd1cate the or101n of other states of NH wh1ch have been ob served ’

by others in photolyt1c sy stems.

In the following- sect:.ons we reproduce the calculatlons performed to
test the experu'nental concept First, we compute the densuy of fragrnents o
.produced in the photoly51s laser beam - and the . 51gna1 level to be expected B |
by probing this fragment den51ty with LIF both in:terms of photon flux inci-
dent upon the PMT photocathode and the voltages to be measured by the box- -
car integrator. - In the latter computatlon we alsa treat sources of signal
noise. anally, we consider the effects of fluorescence quenching and dif- |

fusion upon the expected signals.




 centration C. The absorption cross section at wavelen’gth )\ is given by Oy .

B. Density of Photoly's'is Products

The den51ty of photolytm fragrnents produced by' the photoly51s laser

pulse may be calculated using Beer's Law

.g_lo"xl_'i a éCo)\»@) ) "('1) ,}
2P VR Vi B

which in the thin target limit reduces to

Al <

N/V is the fragment density produced by a laser beam of initial intensity

:Io'ancl cross sectional area A propagating a distance 4 through HN, at con- ‘

A’

. Iis the intensity of the laser beam after it. exits the cell. For a ty-pmal condl-w

t1on of our experiment, the follow:v.n<=r values are approprlate

C = 1014 molec cm ,
‘ -2 :
e = 5,75 x 10 0cmz,,8
265 5 .
A = lcm , : .
o . .15 . : :
_ Io = 5mJ =6.67x 10 " photons.: _ -

This leads to a transient fragment density,.

= 3.84 x 1010 molec cm”

<=z

‘»

4w’hich is the density of NH(alA) produced in the,photblysi’s before losses due to

chemical reaction and/or diffusion have occurred.

-10-



C. LIF Intensity

The NH(a A) is detected by LIF operat1ng upon the cl'rr-» a A, trans1-
tlon at 326 nm. The calculatlon of the signal due to LIF assumes no quench-
1ng ‘of the NH(cln) fluorescence and no opt1cal losses due to reflectlons or
' absorpt1ons in the collection system. The optical system is designed to have
an effective f-number of 1. 6 corresponding to collection of 2.5% of the total
fluorescence. We also assume-a photomultiplier quantum efficiency, mn, of .
20%. The probe laser intersects‘the observation region at right angles to |
the photolysis la ser; thusA giving an effective absorption path length for the
probe laser of 1 cm. The detector fluorescence signal is then the number of
photons absorbed by NH from the probe laser beam multiplied by the collec-
tion efficiency of the optical system and the quantum efficiency of the photoé-

-multiplier:
L= -0 5m . L @)

The ebsorption of photons in the probe la set' beam ‘oy the photolysis fragments _. :
d_ can be calculated adequately by line- absorptlon formulae.‘ We assume tha.t N
the line w1dth of the absorbing NH( a A) is dom1nated ent1re1y by Doppler o

T broademng at amblent temperature i ‘e, 300° K The Doppler W1dth (FW‘HM) :

Cis glven by9

A = 2(2R£n2)1/2 (1..)1/? (crh—l) ’ o (4) -

A C M
o .

or = 0.1 cm"1 for NH transitions at 326 nm. The probe laser- beam can be

adequately described as a Gaussian distribution with a width of 0.4 cm

: - 10
(the manufacturer's specifications).

-11-




‘The fractional absorption is given by

- Io R | @ ~'(_l)n+1 (k z)n S o : A
A = = 4 - , ' (5) -
o4 | ‘I? . | §n=1: n'(l + na )1/2 . _ o 4

where k L is the optical depth of the absorbers and a is the ratio of the emis=~ "
sion to absorptlon line widths. In the limit of small optical depth, we need
retain Aonly the first term in the sum, Thus, the number of absorbed photons'

becomes

\ kLI . o
(1+a2)l/? - o

i
"
—
1
—
1

 The optical depth may be calculated if the absorption oscillator strength of

the transistion is known, ~ i. e,

k g = —= ‘/ 402 me_ e I N
o .A\)D T m C < o - o

For a single rotational line we have |

SJ',J
BRI L JH abs
fvllvl = ZJII + 1 V”V' ’ (8) E
L |
~-12-



| J"' ' : abs
. where S_.. is the Honl- London factor and f
J'll . ) vllv-l

lator- strength given by,'l 1

is the band absorption oscil-

oNn
Q‘ .
e A :

. abs m ¢} . .
fvnvt = 2 2 d Avvvn . . ‘ ’ 9)
. 8T e 1 o

'Av'v”. is the Einstein coefficient and du and di are the electronic degeneracies -

of the upper and lower states re spectively. The tr-ansition probability for the

rs 1 2
transition NH(c 17 , v =0)-» NH(a A, V''=0)is 2,27 x 106, 1 For the P- branch -

~ transition from J'" = 2 we calculate S;,, = 3/2 for each component of the A -
' ' 13
doublet, or 3 overall.  The A -doublet splitting for the P(2) transition is
-1 12

‘only 0.06 cm™ ~,  which is less than the Doppler line width. We, therefore,
consider the two components as a compound line with an effective Doppler
width of 0.12 cm-l, i.e. slightly broadened from the single line case due to

. : 2 : -
the A -doubling. The oscillator strength is £ fl_.»‘= 2,17 x 10 3, Using Eq. 7

0,0 )
we find that

| 14 . J=2 .

k4=153x10 %N, | (10} -

o _ vi'=0

. McDonald et, al. 3 have shown that the phytolys1s of HN y1e1ds only NH(a A .

3
v'ﬂ'=0)'4 ‘if we assume a Boltzmann rotational distribution at 300 K NJ"-'Z/:
Nt otal = = 0.25, and k 4 =1.47x 10 4. From Eq. 6 we calculate 8.45 x 107
5 .
photons are absorbed from the probe laser beam and that 1.,=4.2x10

. f
photoelectric events per laser pulse. A signal this large would saturate the

photomultiplier. The actu'.alr eignal' should be smaller due to losses in the
coilection system and to losses from the narrow-band interference filters
used to reject scattered light. -However, the magnitude of the calculated eignal |
indicates that initial experiments should not be 'signal limited, and that our
sensitivity for the detection of fragments shonld be on the order of 106 to 10

molec cm



~ which CL ~ 30 pf and R

typical gain of 10°, R

D. PMT Signal and Noise

The output from the photomlilti-plier is a current pulse, which is ROREI 5

" shunted to ground 1_:hrough a load re si's.tor,‘R , and a voltage is detected by . 2

the box-car integrator. The value of R_ is made as large as pc'vs.sible to

. L .
maximize the voltage within limitations imposed by the box-car ‘gate width

and the capacitance of the line between the PMT and the inpﬁt of the box-car.

Optimum values of the PMT R CL time constant are between 0. 02 and 0,2

L .
= 2,0 pus, 40-400 ns.  In

times the box-car gate width, 14»e,, g., for 7
. ' gate

order to minimize CL, the cable length between the PMT and the box-car

must be kept short. It is easiest to do this if a preamplifier is inserted

close to the PMT output. Then, cable lengths of a foot are feasible for

L will be ~ 10'4Q-.

The voltage signal read By the box-car is given by Ohm's Law

V =1IR o : ",4(11)“

s s L

.

where Is is the average PMT ahode current,

‘ MNGe

. | N £

Tgate
7} i8 the PMT quantum'efficiency’, N is the number of photons ir;cide.nt upon
the photocathode, G is the PMT gain and e is the electron charge. For.a
ynda |
L~ 10 9.;_‘3‘nd Tgate 4
per photoelectric event (nN), or 8.0V for 10 photoelectric events per laser

shot,

-14-
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Sources of signal noise ~ are statistical fluctuations in the signal

. source itself,

\/‘_«;1\1=JW‘;“‘Ii o B (13) .
gate : : , -
dark noise genei‘ated w1th1n the P;MT,
Von © .(Ze I GAf)l/ZFA 1;L : 14)
thermal poiée in the load re sis.to'r,
Vv = 1'.>2'9 x 1 [R Af]I/Z bkf. - (15)

TN
.and amplifier noise in the box-car or preamplifier (specified by. fnanufactu:.rer);
- In the above e'qu;ation.. I a is the PMT anode dark current, and Af is the noise
band width of the system., The noise band width is 1. 57 times the signal band
" width which is 0. 35/'rnse ('rnse-‘- RLCL) ‘The total no1se is the square root ‘
of the sum of squares of the various noise components. The signal noise,
the first three noise components‘,' may be reduced by u‘si‘ng a photomultiplier |
‘of high quantum efficiency, high gain, and low dark ;:urrent,‘ anci by working :
with a 1a4rge load resistor. Taking G = 106, Id = 2 nA, RLC = 300 ns,
RL =10 (-2-,4and Tgate = 2 Ms, Wé c,a]:'cgulate that VSN = 8 x 107 NNV, VDN .__
3.42x10 'V, and VTN =1:75x 10 ~V, Thus the only important contribu-
tion to the noise is the statistical fluctuation in the number of photons emitted .
per laser shot. This noise may be reduced an arbitrary amount by signal

averaging.

-15-
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E., LIF Fluorescenc.e Quenchi-ng

The reduction of the fluore scence signal by co].11s1ona1 quench1ng may

be calculated from the Stern- Volmer relat1onsh1p9

(16) |

BN S
I ] ’
. 1 +_Trad kq'[Q]. ,
For NH(cln),A T =4 x 10-7 16 If we assume a quenching rate constant of

1x 10“1 -cm ‘:::iec- s -1 \then the reductlon of fluore scence’'is less than h
1.0% for quencher conc'entrat1ons less than 2,5 x 1015 molec cm ~ or about -
100 mtorr. This is not a severe limitation except for the‘inert buffer gas
which will be at higher pressures. However, rate constants for quenching of
electronic energy by gases such as helium and argon are generally <1-5x% A
10“16 cm_3 molec ls-l.- Thus, buffer-gas pressures of several hundred torr i

should not significantl'y‘ 'redu.ce fluorescence due tofcol]i si'onal ‘qiie‘nc-hing‘.‘:»" o

F, - Diffusion

There are two problems created by diffusion. "'First',‘ the molecules”
excited by the probe laser can diffuse out of the detector field-of-view before o

fluore sc1ng, thus reduc1ng the LIF detection eff1c1ency and, in add1t10n,,

- render 1t pressure dependent Second the photolys1s fragments can B

-diffuse from the excitation region during the time interval between the photo-

lysis and probe puise s, thus complicating the analysis of the temporal behav-

"jor. In both cases, the effects of diffusion may be reduced by operating at

higher Pressu_re, although one must be careful to strike a balance between the

~ reduction of diffusional effects and the enhancement of quenching.

A In the diffusion of electronically excited molecules out of the detector
field-of-view prior to fluorescence, we are concerned only with diffusion in

the plane defined by the two laser beams. Molecules diffusing in directions . -

-16-



normal to this plane remain within the detector field-of-view, The solution '

of the problem is that for the decay of the on- axis concentration in an infinite
cylinder due to radial diffusion., In th1s case the radius is the effective radius

of the detector fieid-of-view. The decay of photolysm-fragrnent dens1ty due

to diffusion out of the region defined by the photolys1s beam is also a problem -

in loss by radial diffusion but not axial diffusion. The LIF laser essentially
probes the density along the axis of the cylinder defined by the photolysis

laser beam. For this case the solut1on of the d1ffus1on equation leads to the
17 :

re sult

-a P/4D t

c =1l-e ' (7).

where C_is the initial concentration, a the cyllnder radius, P the pre ssure
o

and D the diffusion coeff1c1ent

Combining, a first-order loss process such as radiation or chemical

~ . . .17
“reaction with the diffusive losses, we obtain .-

- (18)

- = e l-e

CA--t/T' -aP/4Dt
g TS

o

where T is the first- ofder decay time, i.e. . T for radiation or (k[Q])—l

rad o
for a bunolecular reaction under pseudo f1r st-order conditions. The diffu-

2-
sion coeff1c1ent of most gases in argon is about 160 cm s -1 at 1 torr, For
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the radius 2=0,5 cm, ‘which is essentially the radius of the photblysis laser

beam as well as the diameter of the detector field-of-view, we conclude that

the reduction in concentration is less than 10% if :

t<L7x10P. , T

—— for.itb,. in seconds and P in torr. Thus, even at 1 torr diffusional losses will

be negligible during typical molecular decay times of less than a few micro- .

seconds. Chemical reaction times in our reactor will be more typically on
the otrder of hundreds of microseconds so that losses due to diffusion of the
_photolysis fragmeh’cs will compete in importance with reaction losses at a

bath gas pressure of 1 torr. However, operation at pressures of 10 to 100

‘torr will alleviate this problem.
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IV. CONCLUSIONS

The maj'or features of the planned experiment have been defined and |
. approximate e@erﬁental conditions have been éalcﬁlafed . These calculatié_ns
indicate that the experlment to study the wavelength photolys1s of ga seous o
: az1des 1s feaS1b1e and that the apparatus has con51derab1e ﬂemblhty as

~de 51gned ThlS 1nformat10n has been used to define the required spec:1f1ca-‘

tions for the major equipment necessary to perform the experiment., . The

major components of the experlment have been purchased under the capital o -

budget of the contract. During the next reporting period the major efforts

will be the detailed design and construction of the ‘apparatus the purchase

of the nece ssary peripheral equipment and supplies, and the completmn of

a laboratory area to house and perform the experlments._
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