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Figure 1
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Figure 1. Experimental setup at the B16 beamline (Diamond Light Sowitie)an example 2D diffraction
image. A vertical fin in the outer enamel of a pre-matmoth is mapped by successive XRD line sc
measurements (tracks 1-4, left to right, separated by O.1kddlitional single line scan measuremen
taken approximately between tracks 2 and 3, were usadquare sufficient statistics for each irradian
regime on other tooth specimens. Diffraction imagesaliected at each point by a detector behind ani
the path of the tooth specimen in transmission geomatrg used to calculate crystallographic latti
parameters, preferred orientation and texture for hydgatite (lower inset) within the tooth enamel. Te 1
left of the vertical fin is the cavity wall to whiché composite (shown in blue) was bonded (upper)inset
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Figure 2. (a) The intensity of the (002) Debye diffraction ring varies &mation of azimuthal angle. This
is indicative of texture (preferred orientation) within theltoxyapatite phase of enamel. Preferred
orientation is defined from 0° which points east on thteder face, increasing azimuthally in the anti-
clockwise direction The most pronounced direction gétallite alignment is marked by the blue line. In
(b) for illustrative purposes only, a diffraction pattern witfiform intensity around th@02) ring is
shown demonstrating little or no texture (hydroxyapa&DXRD pattern of cortical bondx) A 1-D
diffraction pattern with the (002) and (300) reflectidnsited at 26=10.29° and 13.15° respectively.
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Figure 3. (&) A composite image showing individual 2-D diffraction patte for each measurement along a track (tracks éft4plright), superimposed on to
schematic of a tooth enamel fin. Bisection of the (O@#yaction rings through points of greatest intensity déethe approximate direction of preferre
orientation, which are shown as red lin@s) Azimuthal integration of the (002) diffraction ring, foNed by deconvolution, shows a bimodal distributic
indicating that two directions of crystallite/prisntatirientation exist within the tooth enamel.
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Figure 4. Contour maps for the c-lattice parametesr the scanned region of a given enamel ‘fin” before and after LED anc
QTH curing. A colour scale-bar is shown to the righeath contour map. The cavity wall is located to thedgfeach
contour map(a) LED before.(b) LED after.(c) LED % lattice strain{d) QTH before.(e) QTH after (f) QTH % lattice
strain.
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Figure 5. Crystallographic strain along the a axis f@) high and(b) low irradiance photo-
polymerization protocols.



Figure 6
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Figure 6. Changes in crystallite orientation angle post-polynagiog, for the perpendicular (blue) and no
perpendicular (red) angle directions, plotted as a fundiidrack position with strain in the c lattice overla
(black). A representative line track of strain in thexds (Figure 4c, track 1) is shown beneath the plot
clarity, forming the x axis. No relationship betwestrain magnitude and the change in angle for

perpendicular and non-perpendicular distributions was obsenatd.vias not taken along the full track lenc
as towards the tooth edge crystallites are known torieated normal to the tooth surface and not the yca
wall. Including this data would artificially lower theorrelation between crystallite orientation and stri
generated near the cavity.
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Figure 7. Orientation directions and the relative proportions @& fglerpendicular and non-perpendicul
crystallite populations (blue and red bars respectively) aidedn to strain data for the ) and(b)) and a
axis (c) and(d)). The red bars have been scaled in length by a fa€tthree and the aspect ratio of tt
underlying strain maps have been altered for clarity.
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Figure 8. Ratio of the magnitude of the ¢ axis strain to the perperatieuigle orientation population percenta
as a function of track position. A corresponding line tratktrain in the ¢ axis is shown beneath the plot
clarity, forming the x axis, taken from Figure 4c (trakk Data was not taken along the full track length
towards the tooth edge crystallites are known to lentad normal to the surface and not the cavity w
Including this data would artificially lower the corretati between crystallite orientation and strain generz
near the cavity.
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