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The study in Hedalen church had two
aims:

-to determine whether the speckle
techniques are simple, precise and
repeatable enough to find application
for routine condition surveys executed
by non-scientists
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-to establish a link between the
climatic conditions in the church and
possible new flaws in the paint layer
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-"""-I'he 0 iﬁinLl church was a small single |
~ naved church built in the second half of the 12th ¢ n'tq

The western part of the nave in todays church, is the|
nave iln the original church. .

The rebuilding of the church into a cruciform church
is believed to have been completed in 1699,
although some sources claim 1738.




During the restoration work in 1902, today’s choir
was made. Outside the choir there is a gallery
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Consolidation of the
paintlayer 2006 -2007




The work in Hedalen church

ESPI — Electronic Speckle Pattern
Interferometry / examination of the object by
conservators

- ESPI, on the very beginning and on the vej ENQr7g.
of the monitoring ( November 2008 - April 2@ - J |
W%

- to evaluate the state of the preservation of i (f
iInvestigated objects by | TR
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The ESPI equipment in the
church

b Luckomski 2009
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Thermally-induced
- analysis of the inhomogenities in the decorative layer

Surface deformation
made readable by a
gradient of temperature -
during the cooling

process _ : 2l
Speckle Decorrelation Interferogram

microcracks and delaminated areas

Luckomski 2009
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Lasyks L ukasz Michal Lukomski

November 2008
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The size of the field illuminated by a
laser beam during the measurement
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Changes were mapped

) Lasyk, Lukasz

April 2009
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15 areas with possible loose paint
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Day 2
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Variations in the original
paintlaver in the area.
Differences between the
original paint and
retouchings. Mo loose

st

paint/visible damage

As Tone

Ti0

Looge pamticrack, Loose
paint connected to a
microscoplc crack.

Mo lnose pamd,
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Day 1, Conservator 1, Day 1, Conservator 2,
Tone Olstad Mille Stein

[ Photo | Tone’s Commenis

& paint
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Below the indicated area Most probably loose paint | As Tone
e marked with stick
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Crack. Loose paint

Srarn hagh and 2 rorn wide,
loose paint! Correspornds
with alterations seen in the
EaFl-mmages (Moverber
2003 and april 2009, See

ATTOET.
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-Gwde a survey’? |

#," .‘I

—Check COﬂSOllda'[IIO-




Guide a survey?







Quantify damage/ area of delamination?

Sound-induced

- analysis of the delamination — a
guantitative description of the
delaminated areas

Heat induced
ESPI
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The study in Hedalen church had two
aims:

-to determine whether the speckle
techniques are simple, precise and
repeatable enough to find application
for routine condition surveys executed
by non-scientists
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-to establish a link between the
climatic conditions in the church and
possible new flaws in the paint layer
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18 - 25 December 2008

Crucifix (altar). 19 Nov 2008-19 April 2009. Heated period

V1:T¢ 800¢'CT'SC
6S:GT 800¢'¢T'SC
Y17:0T 8002°CT'SC
6¢:G0 800¢'¢T'SC
100 800¢°CT'S¢
6G:8T 800C°CT 17
Vi7:€T 8002°CT vC
6¢:80 800¢¢T 17
1:€0 800¢'CT ¢
6SG:T¢ 800¢°CT'€C
17:9T 8002°CT'€C
6¢:TT 800c¢'¢T'€C
190 800¢'CT'€C
65:00 800¢°CT'€C
v17:6T 800¢'¢T ¢C
6¢:¥T 800¢'¢T'¢e
¥1:60 8002°CT'¢C
6SG:€0 800¢'¢T'¢C
vi:¢e 800¢°CT'Te
6¢:LT 800¢’¢T'1C
Y1:¢T 8002°CT'TC
65:90 800¢°¢T'IC
v17:10 800¢'CT'TC
6¢:0¢ 800¢'¢T'0C
YT1:ST 8002°CT'0C
65:60 800¢°¢T'0C
vi:70 800¢°¢T'0C
62:€¢ 800C°CT'6T
1:8T 8002°CT 6T
6SG:¢T 800C°¢T'6T
v17:,0 800C°CT6T
6¢:¢0 800C°CT'6T
V1:T¢ 8002°CT'8T
6S:GT 800¢'¢T'8T
v17:0T 800¢°CT'8T
62:G0 800¢°CT'8T
¥1:00 8002°CT'8T

1%

7
A

VY

T AL e

V4

meed  Ned S Nd N

70
60
50
40
30
20
10

0

+

T

L

f

-

MV

=

V

TRV

Vil

AL OO A

LN

viEC G00Z F0 21
6501 G00Z FOEL
1:2¢ G002 ¥0°80
660 G002 ¥0 ¥0
02 G002 €0 08
540 007 €09
18l G00Z°ED |
50 G00Z°E0 £ 1
vl G00Z°EDTL
£5°£0 £00Z°E0°80
151 600Z°E0°E0
6220 0020 42
v¥El B00Z°20°EE
£5:00 60022081
rl:cl B00ZE0EL
£C-EC 60072080
0l 600220 ¥0
£5°1¢ 600710 °0E
1:60 60021092
6202 600Z° L0 L
vy 0 B00Z°LO 2L
6581 E00Z°LOEL
f1:490 600Z°1L0°80
G241 B00Z°LO°ED
v¥¥0 B00Z°C) 0E
£S5 B00Z°C) S
FI-E0800CTL LT
BC-FL 80021 51
pF- 08002 Tl 21
B3¢ 8002 40
10080021 E0
6|1 8002 1L BT
PP-EC 8002 1L ET

10

=

6560 800211 61

<
o
@
(D]
&)
o
(O]
(=]
©
=
@
I
I
]
=
]
O
S
Y=
o
>
=
=
(2]
=
C
8
(@]
(5]
s
o
Z
(O]
ey
T
=



Conclusion

When simple, portable and userfriemeliyginstituments become available
on the market, laser spackle techniqu€s may become a tool for the
conservator in checking conservation work, guiding surveys and
hopefully in quantifying th'(i area of loose paint.
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Electronic speckle pattern interferometry (ESPI) for the
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