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Figure G.14: Incoming bilirubin weighted solar irradiance at Dsterds throughout 2015,
without cloud cover. Number of sets of data points is n = 661.
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Figure G.15: Incoming bilirubin weighted solar irradiance at Dsterds throughout 2015,
including cloudy weather. Number of sets of data points is n = 661.
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Figure G.16: Incoming erythema weighted solar irradiance at Dsteras throughout 2015,
without cloud cover. Number of sets of data points is n = 661.
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Figure G.17: Incoming erythema weighted solar irradiance at Dsteras throughout 2015,
including cloudy weather. Number of sets of data points is n = 661.
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G.3 Overview of cloud modification factors

The CMF changes as the relationship between the incoming irradiation for actual conditions
and the clear conditions. In figure G.18, the CMFs for Dar es Salaam throughout 2015
can be seen. The same can be seen for Kathmandu and @steras in figures G.19 and G.20,
respectively. The CMF has only been calculated for incoming irradiances larger than zero.
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Figure G.18: CMF for Dar es Salaam throughout 2015 as a function of day of year and
hour of day.
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Figure G.19: CMF for Kathmandu throughout 2015 as a function of day of year and hour
of day.
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Figure G.20: CMF for Dsteras throughout 2015 as a function of day of year and hour of
day.



Appendix H

Optical parameters for skin simulations

The optical parameters used in the MCML simulation of infant skin of GM 40 weeks are
presented graphically in this appendix. In figure H.1, the absorption coefficient i, for the
epidermis may be seen as a function of wavelength for different skin types. As all bilirubin
in jaundiced skin is distributed in the dermis, this absorption coefficient is the same for
healthy skin and the skin of an infant diagnosed with neonatal jaundice. In figure H.2, the
absorption coefficient i, for the dermis as a function of wavelength can be seen for both
normal and jaundiced skin. As all melanin is distributed in the epidermis, the absorption
coefficient in the dermis is independent of skin type.

Both the scattering coefficient 1; and the scattering anisotropy g is independent of
both bilirubin content, skin type and skin layer for infant skin, given a GM of 40 weeks.
The scattering coefficient is displayed in figure H.3 as a function of wavelength, and the
scattering anisotropy is displayed in figure H.4.
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Figure H.1: The absorption coefficients i, for the epidermis of infant skin with GM 40
weeks as a function of wavelength for skin types II, IV, V and VI.
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Figure H.2: The absorption coefficients |1, for the dermis of infant skin with GM 40 weeks
as a function of wavelength, both for normal skin and for jaundiced skin with 350 umol/L
bilirubin.
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Figure H.3: Scattering coefficient yis for infant skin with GM of 40 weeks as a function of
wavelength.

0.86

0.84

0.82F

0.8F

gll

0.78F

0.76 F

0.74

0.72 - - : . - : ;
400 450 500 550 600 650 700 750 800

Wavelength [nm]

Figure H.4: Scattering anisotropy g for infant skin with GM of 40 weeks as a function of
wavelength.
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Appendix I

Comparison between spectrum of
overhead phototherapy unit and solar
spectrum

A way to compare a conventional phototherapy unit with sunlight is to compare their
delivered spectra. These spectra can be given either in terms of counts of a spectrometer or
in spectral irradiance. In section 3.1.6 the spectrum of the overhead phototherapy unit has
been converted to spectral irradiance. This converted spectrum may be directly compared
to the solar irradiance given by libRadtran. Such comparisons can be seen in figures 1.1,
[.2, 1.3 and 1.4. In these figures, the phototherapy spectrum has been plotted together with
the spectra found in Dar es Salaam, Kathmandu and @steras for cloudless conditions at
times of both 08 and 12, for the 22" of March, the 24" of June, the 22" of September and
the 21" of December, respectively. The figures contain both clean spectra, and spectra
weighted with the bilirubin action spectrum.

As can be seen from all figures, the solar spectra varies according to the phototherapy
spectrum depending on the time of day, day of year and geographical location. However,
the spectra are always directly comparable, with a difference of less than one order of
magnitude.
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Figure I.1: A comparison of the spectrum of a conventional phototherapy overhead unit in
spectral irradiance and the solar spectrum for Dar es Salaam, Kathmandu and Qsterds
for time of day 08:00 (top) and 12:00 (bottom). The original spectra are to the left, and
bilirubin weighted spectra is found to the right. The spectra correspond to day number 80,
which is the 21" of March.
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Figure 1.2: A comparison of the spectrum of a conventional phototherapy overhead unit in
spectral irradiance and the solar spectrum for Dar es Salaam, Kathmandu and @sterds
for time of day 08:00 (top) and 12:00 (bottom). The original spectra are to the left, and
bilirubin weighted spectra is found to the right. The spectra correspond to day number
175, which is the 24™ of June. The results at Dsterds equals the results in Kathmandu for
08:00.
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Figure 1.3: A comparison of the spectrum of a conventional phototherapy overhead unit in
spectral irradiance and the solar spectrum for Dar es Salaam, Kathmandu and Qsterds
for time of day 08:00 (top) and 12:00 (bottom). The original spectra are to the left, and
bilirubin weighted spectra is found to the right. The spectra correspond to day number
265, which is the 22™ of September.

——Phototherapy spectrum ——Phototherapy spectrum
—_ ——Solar irradiance Dar es Salaam 08:00! ——Bilirubin-weighted solar irradiance Dar es Salaam 08:00
£ Solar irradiance Kathmandu 08:00 Bilirubin-weighted solar irradiance Kathmandu 08:00
£ ——Solar irradiance @steras 08:00 ——Bilirubin-weighted solar irradiance @steras 08:00
o~
§ 2 r;g 2
= =
o 1.5 = 1.5
g 3
& 1 S 1
o
€05 £o05
= i | @
s 0 v ~ U =
E 300 400 500 600 700 800 300 400 500 600 700 800
@ Wavelength [nm] Wavelength [nm]
)
——Phototherapy spectrum ——Phototherapy spectrum
—_ ——Solar irradiance Dar es Salaam 12:00! ——Bilirubin-weighted solar irradiance Dar es Salaam 12:00
€ Solar irradiance Kathmandu 12:00 Bilirubin-weighted solar irradiance Kathmandu 12:00
£ ——Solar irradiance @sterds 12:00 ——Bilirubin-weighted solar irradiance @sterds 12:00
o~
§ 2 NE 2
= =
p 1.5 “ = 1.5
g 3
& 1 S 1
] [
©0.5 = 0.5
= B
c 0 =0 ~
E 300 400 500 600 700 800 300 400 500 600 700 800
g Wavelength [nm] Wavelength [nm]
)

Figure 1.4: A comparison of the spectrum of a conventional phototherapy overhead unit in
spectral irradiance and the solar spectrum for Dar es Salaam, Kathmandu and @sterds
for time of day 08:00 (top) and 12:00 (bottom). The original spectra are to the left, and
bilirubin weighted spectra is found to the right. The spectra correspond to day number 80,
which is the 22" of December. At 08:00, the sun has not risen at (sterds.



	
	
	

	
	
	
	
	
	
	

	
	
	
	

	
	
	
	
	

	
	
	

	
	
	

	
	
	
	


	
	
	
	
	
	
	
	

	
	
	
	

	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	
	
	

	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	

	
	

