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ABSTRACT 

An established method for precise determination of optical absorption is the so called laser calorimetry.  According to 
ISO 115511 laser calorimetry is preferred to other photothermal test methods, because of its capability to deliver absolute 
calibration. Many optical materials have low heat conductivity, which can affect the calibration significantly. The time- 
and spatial dependent temperature profile in a sample of materials with low heat conductivity requires accurate 
temperature measurement strategies to determine material-independent and absolutely calibrated absorption values. For 
thin cylindrical samples, ISO 11551 provides a strategy to compensate heat conductivity effects. The optimal 
temperature sensor position, where accordingly calibrated measurement results2 can be obtained, is simply based on the 
symmetric sample geometry. For thick geometries an additional temperature distribution along propagation direction of 
the heating beam must be considered. The current version of ISO 11551 does not provide a sophisticated solution for this 
problem, because the heating scheme of a sample is usually unknown. Therefore, a reliable calibration procedure can 
only be applied to samples of well-known absorption properties of surfaces and bulk material. Utilizing such kind of 
specifically prepared reference samples in combination with Finite Element Method (FEM) calculations, a general 
measurement and data evaluation concept based on laser calorimetry is presented, that allows deriving absolutely 
calibrated absorption measurement results for rectangular sample geometries. 

Keywords: laser calorimetry, ISO11551, absorption, finite heat conductivity, nonlinear optics, laser optics  

1. INTRODUCTION 
Since optical absorption changes the functionality of many laser components through multiple physical effects, such as 
thermal expansion and thermal lensing3, absorption measurements are of high importance. The measurement principle, 
which is mostly used for the determination of the absorption, is the so called laser calorimetry. 

Other prominent measurement methods, for example photothermal surface-displacement techniques4-6, laser induced 
deflection7,8, photothermal interferometry9,10 and thermal lensing techniques11,12, are very common and exhibit distinct 
advantages. They are much more suitable for spatially resolved absorption measurements13 than laser calorimetry, 
although they do not need physical contact with the sample, which can be important for certain measurements. A big 
problem with these techniques is the absolute calibration of the photothermal signal14, which requires exact knowledge 
of the optical and thermophysical parameters of the sample and it is rarely possible to gather all needed information15. 
Until now, only laser calorimetry is an established absolutely calibrated measurement procedure, according to the 
international standard. All evaluation methods of the laser calorimetry are based on a homogeneous temperature model 
(see Sec. 3), which is not useful for ‘real’ measurements, because the finite heat conductivity of ‘real’ optical materials is 
not considered. Under this condition, the evaluation of absorption data gained from laser calorimetry loses its simplicity, 
as the finite heat conductivity implies a temperature distribution which must be considered. Besides the heat conduction, 
other parameters, for example the sample geometry, material properties, heating as well as cooling time and the 
environmental conditions influence the evaluation of the absorption in real measurements. 
 

                                                 
i Istvan Balasa: E-mail: i.balasa@lzh.de, Telephone: +49 511 2788-476 

Laser-Induced Damage in Optical Materials 2017, edited by Gregory J. Exarhos, Vitaly E. Gruzdev, 
Joseph A. Menapace, Detlev Ristau, MJ Soileau, Proc. of SPIE Vol. 10447, 104471V  

© 2017 SPIE · CCC code: 0277-786X/17/$18 · doi: 10.1117/12.2281335

Proc. of SPIE Vol. 10447  104471V-1

Downloaded From: https://www.spiedigitallibrary.org/conference-proceedings-of-spie on 5/4/2018 Terms of Use: https://www.spiedigitallibrary.org/terms-of-use



 

 

A viable det
sample mater
sample optics
large thickne
considered, w
studies16 with
experiments t
samples. 

In this work
performance 
conductivity, 
glass. Alumin
other typical 
finding a dete

Fig. 2.1

All acquired 
the respective
middle in Fig
front face wit
but it guarant
absolute abso
prepared test
blackened alu
experimental 

For the small
normalization
selected for c
and ®B270 
thermistors (N
the position a
PT100 resisto

ector position
rial, was foun
s and the ‘exp
ss-surface-rati

which is not in
h the aim to 
to verify abso

k the influenc
of multiple te
to identify a 

num has a ver
materials for 

ector position 

1. Comparison o

test samples a
e thicknesses 
g.2.2), the abs
th a graphite c
tees the same 
orption is hig
t samples wit
uminum samp
absorption m

lest aperture (
ns were avera
comparison of
samples, only
NTCs) were u
along the laser
or. 

n, at which th
nd by Willamo
ponential meth
io, however, t

ncluded in ISO
find suitable

olutely calibrat

2. SAM
ce of finite h
est samples w

suitable dete
ry high (0,5 c
absorption m
at which heat

of the diffusivit
work were m

are shown in F
are 2 mm, 8 m
sorption must 
coating. Howe
absorption fo

gh and around
th exactly kn
ples (see right 

measurement re

(4x4 mm²), no
ged for all sam
f the calculati
y the front fa
used as tempe
r beam propag

he measureme
owski et al.16.
hod’ (see Sec
the additional 

O 11551 and is
e detector po
ted absorption

MPLE SETS 
heat conducti

with low heat c
ector position.
cm²/s) and ®B
measurements
t conductivity 

ty of many typi
made of ®B270

Fig. 2.2, wher
mm, 20 mm, an

be known in
ever, even the
or the aluminu
d 90 % 2. To 
own absorpti
in Fig. 2.2.), 

esults are norm

o modification
mples. Becau
ion and exper
ace heating c

erature sensors
gation directio

ent result is n
ISO 11551 s

c. 3) to evalua
temperature d

s in general un
sitions of com
n measuremen

AND THEI
ivity on the 
conduction wa
. The test sam
B270 a very lo
(see Fig. 2.1)
effects can be

cal materials fo
0 (0,0042 cm2/s)

reas viable ap
nd 40 mm. To

n detail. This i
e absolute abso
um and ®B27
achieve deta
on are requir
which have a

malized to the

ns were made 
use of the high
rimental absor
could be anal
s and were pla
on. The tempe

nearly indepe
uggests a suit
ate the detecte
distribution al
nknown. This
mmon cuboid
nt results. Las

IR PREPAR
absorption m
as compared t

mple geometri
ow (0,0042 cm
). This high c
e neglected. 

or absorption m
) and Aluminum

pertures are 4x
o compare the
is attained by
orptance of th
70 samples fo
iled absolutel
red. This cou
a known absol
e ‘modified’ re

due to mecha
hest thickness
rption values.
lyzed. In this
aced on the la
erature sensor

endent on the
table detector 
ed temperatur
long beam pro
s work is based
d crystal geom
er radiation at

RATIONS 
measurements 
to samples wi
ies were made
m2/s) thermal 
ontrast in diff

measurements. T
m (0,5 cm²/s). 

x4 mm², 10x10
e ®B270 and a
y blackening t
his graphite co
r identical he
ly calibrated 

uld be achieve
lute absorption
eference absor

anical limitatio
-surface-ratio
. As a result o
s work negati
ateral surface 
calibration w

e thermal diff
position of th

re curves. For
opagating dire
d on the ment
metries by ca
t 193 nm is us

is studied. T
ith considerab
e of aluminum
diffusivity, c

fusivity is pre

The test samples

0 mm² and 20
aluminum sam
the irradiation
oating is not k
ating power. 
measurement 
ed through ‘m
n of >99,5 %. 
rption results.

ons, therefore
, the 4x4x20 m
of the blacken
ive temperatu
with the poss

was done electr

fusivity of the
hin cylindrica
r samples with
ection must be
tioned detailed
alculation and
sed to heat the

Therefore, the
ble higher hea
m and ®B270
compared with
edestinated for

 
s for this 

0x20 mm², and
mples (see left
n region of the
known exactly
The estimated
results, well

modified’ and
All following
 

e, the resulting
mm3 crystal is
ned aluminum
ure coefficien
sibility to vary
rically using a

e 
al 
h 
e 
d 
d 
e 

e 
at 
0 
h 
r 

d 
t, 
e 

y, 
d 
-
d 
g 

g 
s 

m 
nt 
y 
a 

Proc. of SPIE Vol. 10447  104471V-2

Downloaded From: https://www.spiedigitallibrary.org/conference-proceedings-of-spie on 5/4/2018 Terms of Use: https://www.spiedigitallibrary.org/terms-of-use



 

 

Fig. 2.2. 
samples. 
20x20 mm

Introduction

It is reasonab
experiments. 
subdivides th
approximatel
automatically

Fig. 3

 

Different me
4x4x20 mm3 
then cooled 8
becomes inde

 

All used test s
Right: With a

m². The respecti

n of calculatio

ble to prove t
The study of

he crystal mod
y representin

y, from extrem

3.1. Calculatio

sh sizes are t
crystal is sele

800 s. The pea
ependent of th

samples with th
a cone ‘modifi
ive lengths are 2

3. UN
on 

the existence 
f temperature 
del into smalle
ng the heat tr
mely coarse to 

on comparison

tested by calc
ected for calcu
ak temperature
he mesh size. ‘

he same graphi
fied’ aluminum
2 mm, 8 mm, 2

NDERLYIN

of a suitable
distributions
er domains ca
ransfer equati
extremely fin

n of different 

culating the t
ulation due to
e results are c
‘Fine’ mesh is

ite coating. Lef
m test samples.

0 mm and 40 m

NG TEMPER

e position on 
is accomplish

alled elements
on. COMSOL

ne.  

mesh sizes of

temperature o
o its highest th
compared in F
s selected for f

ft: ®B270 cub
 All viable ap

mm. 

RATURE M

cuboid crysta
hed with FEM
s, over which 
L provides n

f 4×4×20mm3

of 4×4×20mm
hickness-surfa
Fig. 3.1. Excee
following calc

oid samples. M
pertures are 4x

MODEL 

als by calcula
M using COM

a set of polyn
ine mesh siz

®BK7 heated

m3 ®BK7 hea
ace-ratio. The 
eding a certain
culation. 

 
Middle: aluminu
x4 mm², 10x10

ation before v
SOL Multiph
nomial functio
es to subdivi

 
d by certain so

ated by certain
sample is hea

n mesh size, t

um cuboid 
0 mm² and 

verifying it by
hysics 17. FEM
ons are solved
ide the mode

ource. 

n source. The
ated 120 s and
the calculation

y 
M 
d 
el 

e 
d 
n 

Proc. of SPIE Vol. 10447  104471V-3

Downloaded From: https://www.spiedigitallibrary.org/conference-proceedings-of-spie on 5/4/2018 Terms of Use: https://www.spiedigitallibrary.org/terms-of-use



 

 

The temperat
method’ are n
The evaluatio
of sample and

In the equatio
irradiation tim
period (equat
illustrated in 

a) 

 
Finite Eleme

To determine
simulated. Th
and evaluated
selected close
for compariso
1, the proper 
1.09, leading 

ture distributi
normally used
on is based on
d holder at all 

on A represen
me and t time
tion 2), while 
Fig. 3.2.  

Fig. 3.2. E
ent Method si

e a suitable d
he temperatur
d with expone
e to experimen
on. As to Fig.3
detector posit
to calibrating

ion is calcula
d to evaluate t
n equation (eq

times.  

nts absorption,
e, respectively
pulse method

∑

∑

Evaluation me
imulations 

detector posit
re distribution
ential method 
ntal calibratio
3.3, the tempe
tion is z=8 mm

g error as large

ated by assum
the temperatur
q. 1)18, assumi

dT
dt

, P laser powe
y. Exponentia

d only fits the 

[ ( )k hT t A− −∑

A =

[ ( )k cT t A− −∑

0.5ext

B

T mc
A

Pt
=

ethod scheme
tion, a set of
ns at different
with front sur

on, that is P=1
erature decrea
m. However, th
e as 9 %.  

ming certain a
re-time curve,
ing a small tem

T AP T
mc

γ= −

er, m sample m
al evaluation 
cooling period

exp( )h h kB tγ−

h hA mc
P
γ

=  

exp( )c c kB tγ−

5 / sinh(c B ctγ γ

 

b) 

e: (a) expone
f samples wit
t sample posit
rface heating s
18 mW and A0
ases along z di
he ratio Afit/A0

absorption A0.
, and the resul
mperature inc

mass, c specif
fits the tempe
d (equation 3)

2)] min=  

2)] min=  

/ 2)c Bt  

ential method
th same geom
tions are adop
scheme (Fig.3
0=90 %. The e
irection and fo
0 of exponenti

 Both, ‘expon
lting absorptio

crease and a h

fic heat, γ the 
erature curve 
) and extrapol

d and (b) puls
metry but var
pted along be
3.3). Laser pow
evaluated abso
or the indicate
ial method at 

nential metho
on Afit is comp

homogeneous 

heat loss coe
in the heatin

lates to the tim

se method. 
rying thermal 
eam propagati
wer P and abs
orption Afit is 

ed calibration 
z=8 mm varie

od’ and ‘pulse
pared with A0
temperature T

(1)

efficient, tB the
g and cooling

me (t1+t2)/2, as

(2)

(3)

 

diffusivity is
ng direction z

sorption A0 are
divided by A
factor close to

es from 0.93 to

e 
0. 
T 

) 

e 
g 
s 

) 

) 

s 
z 
e 
0 
o 
o 

Proc. of SPIE Vol. 10447  104471V-4

Downloaded From: https://www.spiedigitallibrary.org/conference-proceedings-of-spie on 5/4/2018 Terms of Use: https://www.spiedigitallibrary.org/terms-of-use



 

 

Fig.3.3. S
method fo

For a gener
measurement
suitable detec
at z=10 mm m
identical, wh
z=16 mm is le

a) 

Fig.3.4. 

 

 

Comparison

Because of t
results experi
results (see F

As a result o
relative absor
near the fron
surface near 
10 mm depth)

Simulated abso
or varying therm

ral overview 
ts for these h
ctor position i
more than 10 %
hile the tempe
ess than 2 % w

Evaluation of

 of simulated

the uncertaint
imentally. For
ig.4.1.b) for a

of the large nu
rption of all s

nt face (F) at a
the rear face 
) was chosen. 

orption of a su
mal diffusivities

two-face hea
heating schem
is z=4.5 mm an
%, respective
erature is muc
while at z=10 m

f  further heat

d and experim

ties concernin
r a direct com

a front face he

umber of test 
shown test ge
all geometries
(R) too. Onl
 

uitable detector 
s. 

ating and bu
mes are availa

nd z=15.5 mm
ly. As to bulk
ch less depen
mm it is about

ing scheme w

4.  EXPER
mental results

ng the exact s
mparison Fig.4
eating scheme 

samples, onl
eometries is di
s. For the 8 m
ly for the thic

position for a

ulk heating w
able. In the c
m. The calibrat
k heating sche
ndent on the d
t 5 %. 

 

b) 

with exponenti

RIMENTAL
s for 4x4x20 m

sample param
4.1 shows bot
directly. 

ly a few detec
isplayed in Fi

mm and 20 mm
ck 20 mm sam

a 4x4x20 mm3

were simulate
case of  two-
tion error at z

eme (Fig. 3.4.b
detector posit

al method: (a)

L RESULTS
mm3 crystals

meters, it is re
th the simulat

ctor positions
ig. 4.2. The d
m thick sampl
mples another

 
cuboid geome

ed as well, 
face heating 

z=4 mm or z=1
b) the suitable
tion. The cali

) two-face hea

S 

easonable to p
ed (as seen in

 were chosen
detector was p
les the detecto
r detector pos

etry with the e

although no 
(Fig. 3.4.a), 

16 mm is less 
e detector pos
ibration error 

ating, (b) bulk

prove the FE
n Fig.3.3) and

n for the meas
placed at the l
or was placed
sition in the m

exponential 

experimenta
the suggested
than 5 %, and

sition is nearly
at z=4 mm or

 
k heating. 

EM simulation
d experimenta

surement. The
lateral surface
d at the latera
middle (M, a

al 
d 
d 
y 
r 

n 
al 

e 
e 

al 
at 

Proc. of SPIE Vol. 10447  104471V-5

Downloaded From: https://www.spiedigitallibrary.org/conference-proceedings-of-spie on 5/4/2018 Terms of Use: https://www.spiedigitallibrary.org/terms-of-use



 

 

In Fig. 4.1.b
together with
absorption ra
properties. T
geometry is a
7.5 mm as ‘o
different dete
induce some 
interpretation

a) 

Fig.4.1. E
simulated
different 
absorption
position p

Another inter
irradiation di
Fig.4.2 show
results from t
the ‘optimize

 the measure
h all other ap
atio AB270/AAl, w
The interpolat
around 6.5 mm

optimized’ det
ector positions
error of the s

ns are used (as

Evaluation of a
d absorption for
apertures (4x4 
n values are sca
precision is estim

resting point o
rection for hi
s high uncerta
the inhomogen
d’ detector po

ement results 
pertures for 2
where unity m
ted experimen
m (as seen in 
tector position
s is difficult a
imulation. Sin

s seen in Fig.3

a suitable detec
r the 4x4x20 m
mm², 10x10 m
aled with the av
mated to ±0.5 m

of the experim
gher aperture
ainties of the 
neous tempera
osition (see se

at different s
20 mm thick 
means identica
ntally determ
Fig.4.1.a). In

n. The results 
and the expon
nce the FEM 
3.4). 

ctor position fo
mm3 with varyi

mm² and 20x20
verage absorpti
mm. 

mental absorpt
 (for 10x10 m
relative absor
ature curve fo
c. 5). 

sample positi
samples (10x

al measureme
mined ‘optimi
n comparison, 

are looking s
nential fitting 
simulation res

 

b) 

or a 4x4x20 mm
ing thermal dif
mm²), which w

ion value of the

tion results is 
mm² at 10.5 m
rption in parti
or detector pos

ons for the 4
x10 mm² and 
ent results, and
zed’ detector
the simulatio

similar, even 
results depen
sults agree wi

m3 cuboid geom
ffusivity (b) ex
were fitted exp
e respective bla

the shifting o
mm and for 20

cular for samp
sitions in parti

4x4x20 mm3 s
20x20 mm²).

d therefore in
r position for
on considers th
though an exa

nd on the selec
ith the experim

metry with the
xperimental abs
onentially. The
ckened aluminu

of the suitable
0x20 mm² at 1
ples with high
icular closer a

sample geom
. Illustrated i
dependence o
r the 4x4x20
he detector po
act confirmati
cted intervals
mental outcom

 exponential m
sorption results
e experimentall
um samples. Th

 detector posi
12 mm). Near 
h thickness (2
at the irradiati

etry is shown
is the relative
on the materia
0 mm3 sample
osition around
ion with three
, which migh

me, for further

method: (a) 
s for three 
ly detected 
he detector 

ition along the
the front face

20 mm), which
on center than

n 
e 

al 
e 
d 
e 

ht 
r 

e 
e 
h 
n 

Proc. of SPIE Vol. 10447  104471V-6

Downloaded From: https://www.spiedigitallibrary.org/conference-proceedings-of-spie on 5/4/2018 Terms of Use: https://www.spiedigitallibrary.org/terms-of-use



 

 

Fig.4.2. E
the expon
respective

It has been d
the influence
involved abs
alternative ev
temperature p
consideration
sample gives 

Fig.5.1.a show
with the puls
shows the ch
the detector 
inhomogeneo
changes of th
the interval 
distribution i
with a high r
temperature d
deviation, are

The relative a
5.2. All exper
10x10 mm² a
for the pulse
distribution c

For the 4x4 m
sample geom
detector posit

In general, th
the exponenti
exponential m
respectively. 

Experimental ab
nential method 
e blackened alu

demonstrated t
e of heat con
orption profil

valuation meth
profile during 
n of the coolin

a nearly hom

ws a detected
e method for 
ange of the re
position is 

ous temperatu
he absorptance
tc0 is shown
s inhomogene
relative fit de
distribution g
e nearly consta

absorption of 
rimental resul

and 20x20 mm
e method, be
can be exclude

mm² aperture i
metry. Apparen
tion for this ge

he pulse metho
ial method (a 
method to the

bsorption result
with front face
minum samples

5. EV
that in depend
duction is co
le of a samp
hod was tested
the heating pe
ng period of 

mogeneous tem

d temperature 
four different

esulting absor
closer to the

ure profile, th
e value A. Th

n in Fig.5.1.b
eous, and too
eviation. But 
gets homogeno
ant (compare A

f all shown tes
lts for the puls

m², especially w
ecause the tem
ed, in contrast 

in general, the
ntly, both tes
eometry. 

od showed hig
relative error 

e relative erro

ts for the relati
e heating. All a
s. 

VALUATIO
dence on the h
ompensated an
le, and theref
d as well. Obv
eriod is inhom
the measurem

mperature distr

curve exempl
t starting time
rptance A. Thi
e irradiation 

he fits to the 
he change of t
b. Shortly aft
 high absorpt
for later inst
ous and the e
A333s =95.2 %

st geometries,
se method in F
when the tem
mperature da
to the expone

e evaluated ab
sted evaluatio

gher uncertain
of 1 % - 15 %

or of 1 % - 15

ve absorption q
absorption valu

ON WITH P
heating schem
nd the expon
fore the heati
viously, this i

mogeneous in 
ment. Introduc
ribution throug

lary near the f
es of the cooli
is figure illust

center than 
cooling curve

the absorptanc
er stopping i
tance values a
tants of time 
evaluated abs

% and A1050s =9

, which were 
Fig.5.2 show n

mperature dete
ata recorded d
ential method.

bsorption is too
on methods co

nties in the ev
%). Without th
5 % and for t

quotient AB270/A
ues are scaled w

PULSE MET
me a suitable 
nential method
ing scheme i
s not possible
general. The p
cing a suitabl
ghout the sam

front face of t
ing interval tc
trates the gene

the ‘optimiz
es for differe
ce and the fit 
irradiation (fo
are observed 
(for example

sorptance valu
2.2 %).  

evaluated wit
no influence o
ctor is placed
during time p
. 

o low, especia
ould not mea

valuation (a re
he 4x4 mm² ap
the pulse meth

 
AAl of all test g
with the averag

THOD 
detector posit
d delivers cor
s usually not

e for the expon
pulse method,
le delay after 

mple. 

the sample ge
c0. This interv
eral effect for
zed’ detector
ent starting tim

deviation for
or example tc
for the fit (A2
 tc0=632 s an

ues, as well a

th the pulse m
of finite heat c
d near the heat
periods of in

ally near the r
sure a correc

elative error o
perture, the re
hod to the re

geometries eval
ge absorption va

tion can be fo
rrect results. 
t known. Con
nential metho
, however, req
stopping irra

eometry, whic
val is varied e
r low heat con
r position. B
mes tc0 lead 
r different star
c0=267 s), th
267s =182 %) i
nd tc0=1050 s
as the very lo

method, is disp
conduction for
ting center. Th
nhomogeneou

rear face of the
ct absorptance

f 2 % - 51 %)
elative error ch
lative error o

luated with 
alue of the 

ound, at which
However, the

nsequently, an
d, because the
quires only the
adiation of the

ch is evaluated
exemplary and
nduction when
ecause of an
to significan

rting points o
e temperature
in conjunction
s), the sample
ow relative fi

played in Fig
r the apertures
his is possible

us temperature

e 4x4x20 mm
e value at this

) in contrast to
hanges for the

of 2 % - 13 %

h 
e 
n 
e 
e 
e 

d 
d 
n 
n 

nt 
f 
e 
n 
e 
it 

g. 
s 
e 
e 

3 
s 

o 
e 

%, 

Proc. of SPIE Vol. 10447  104471V-7

Downloaded From: https://www.spiedigitallibrary.org/conference-proceedings-of-spie on 5/4/2018 Terms of Use: https://www.spiedigitallibrary.org/terms-of-use



 

 

a) 

Fig. 5.1. (
evaluated 
deviation 

For the expon
should not be
influence of 
below 5 %, w

The 4x4 mm²
the pulse met

Fig.5.2. E
evaluated 
blackened

(a) Exemplary d
with the pulse
as well as the r

nential method
e considered, 
heat conduct

whereas the rel

² aperture lead
thod. This sho

Experimental ab
with the puls

d aluminum sam

detected temper
e method for fo
resulting Absorp

d the absorpta
because the 

ion is compe
lative error for

ds to the high
ould be revisite

bsorption result
e method. All 

mples. 

rature curve nea
our different ex
ption is shown

ance values ne
method shoul

ensated. Witho
r pulse metho

hest estimated
ed in further e

s of front face h
absorption val

 

b) 

ar the front face
emplary startin
for four differe

ear the front fa
ld mainly be 
out these data
d does not ch

d errors and th
experimental t

heating for the 
lues are scaled

 

 

 

e of the sample 
ng times of the 
ent exemplary s

ace for sample
used at the o
a points the r
ange (2 % - 13

he correspond
tests.  

relative absorp
d with the aver

geometry. The
cooling interva
tarting times of

e geometries w
optimized dete
relative error 
3 %).  

ding uncertain

 
ption ratio AB270
rage absorption

e absorptance va
al tc0. (b) The 
f the cooling int

with high thic
ector position

for exponent

nties for the ev

0/AAl of all test g
n value of the 

 
alues A are 
relative fit 
terval.  

ckness (20 mm
, at which the
tial method is

valuation with

geometries 
respective 

m) 
e 
s 

h 

Proc. of SPIE Vol. 10447  104471V-8

Downloaded From: https://www.spiedigitallibrary.org/conference-proceedings-of-spie on 5/4/2018 Terms of Use: https://www.spiedigitallibrary.org/terms-of-use



 

 

6. CONCLUSION 
By maintaining real measurement conditions, the influence of finite heat conductivity and the sample geometry on the 
measured absorption value were studied experimentally. This was achieved by comparing specific test samples of 
®B270 with aluminum samples which were modified to guarantee identical surface absorption. A suitable detector 
position, at which the measurement result is independent from the thermal diffusivity of the sample material, was 
determined experimentally for a front face heating scheme evaluated by the exponential method. The experimental 
results confirm the simulations by FEM so that the simulations can be used for further studies, like two-face or bulk 
heating.  

Furthermore, the experimental results indicate the pulse method as a possible alternative evaluation method (if a suitable 
detector position cannot be identified). However, the measurement results for small test samples showed high 
uncertainties for the pulse method, which should be analyzed in further studies. 
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