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Figure 5.4 Circuit diagram of the PMT tester electronics.
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L“_ Read the integrated counts for a number of pulaes into an array. ]

l¥7 Compensate for near saturation of the PMT where appropriate J

1

Average counts for the last 200 bins (where there is no detectable

return) and use this to calculate a background count B(z) and subtract

it from all counta in the array.

l

Get altitude range in which to calculate a temperature profile and the

temperature and pressure at the top of thia range, in the n*» bin, from

a suitable source, eg balloon data or CIRA 1972 model atmosphere.

L

Calculate the density, p(n) for the bin at this the nth level.

. Ptm).M - K.ptn). 1.1
pln) = B Tin) and evaluate K in N(n) = 2T m.1

Calculate the extinction coefficient X(n) 1in this bin and hence the

attenuation suffered by light passing through thia bin.

pin)
= NN g® -1 A A R LE)
X, = NN, g®(589) m where N M76,02 x 1023

Then extinction over Az is Az. X,

|

Calculate the fraction en of the beam energy E, = 1 scattered in the

nth bin.

& _
1 Az, Xn

Then calculate the energy of the beam in the next bin down.

En-y =1 + e,

Calculate the pressure at the bottom of the n*® bin

Pl2,-42/2) = Plz, + pl2,).8(2,).42/2

Get count for the jth bin and calculate the density in the j*™ bin
Received count for the j*b bin is N(j), then

. n
N(§).22(j)Y(1- L Xg.42)

K. (Ejey+ €444)
calculate X where x = plzad.glzy). A2

P(z(J) + A=2/2)

and P(z(§) + Az/2) is the pressure and at the bottom of the previous
layer.
Calculate temperature for this layer

. - H.E(ZJ)-AZ
TH) = g icgl + X0

n
Calculate X for this layer and evaluate the term (1 - T X,.A4z)
i=d

Calculate the pressure at the bottom of this layer Plzy + 42/2)

Calculate the beam energy in the next layer down

elj)
E(J)

= XJ.AZ then E‘—x = E_g + ey

No has last bin

been processed?

Figure 8.3 Flowchart for a computer program to calculate a temperature
profile of the atmosphere. Symbols are as defined in the
text.
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Read the integrated counts for a number of pulses into an array.

l Compensate for near saturation of the PMT where appropriate J

I

Average counts for the last 200 bins (where there is no detectable

return) and use this to calculate a background count B(z) and subtract

it from all counts in the array.

I

Get altitude range in which to calculate a scattering ratio profile and

the temperature and pressure at the top of this range, in the n*" bin,

from a suitable source, eg balloon data or CIRA 1972 model atmosphere.

l

Calculate the density, p(n) for the bin at this the nth level.

pin) = %%%%ﬁ? and evaluate K in N(n) = Kéﬂég%i%;l

Calculate the extinction coefficient X(n) in this bin and hence the
attenuation suffered by light passing through this bin.

pin)

= NR. oR -1 =
Xn = N® gR(589) m where N* = §76,02 % 1023

Then extinction over Az is Az.X,

Calculate the fraction e, of the beam energy E, = 1 scattered in the

n*h bhin.

€n =
=Y A X

Then calculate the energy of the beam in the next bin down.

En-1 = 1 + e,

Get the temperature and pressure in the j*" bin from a previoualy

prepared file and calculate the mass density and number density.

.y o pUd) REITIN
N®J) = §76507 x 1099 vhere 2L} = gy

|
Calculate the return expected from this layer due to Rayleigh

scattering, corrected for attenuation, beam energy and range.

p(3Y.K. (EJ¢1+ €441}
NR(§) = —
22(J). (1~ E Xy . A2)

dmJg+1

Calculate the scattering ratio for the j*™ layer

N{Jj) !
N®(]J)
|

Calculate the extinction coefficient for the j*b layer

pLs)
X(§) = NR, g™(589) m—? where N® = H76,02 x 109

Kalj) =

and evaluate the term (1 - I X..A=)
. Lmy

Calculate the beam energy in the next layer down
e(J)

N = Xg.l2 then E ., = E; + e

=1

has last bin

been processed?

No

Figure 8.4 Flowchart for a computer program to calculate a scattering
ratio profile of the atmosphere. Symbols are as defined
in the text.
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