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Supporting information

S1. Attenuation correction calculation

The path length of a ray passing through the cell-body was determined in a reference axis system
attached to the cell where y..i lies along the cell axis, Zeen || Z, and Xceit = Yeent X Zeeni. The cell has three-
fold symmetry about y. and can be divided into six sectors based on the angle, y;, between the

projection of a reflection h; in the xz..i plane of the cell reference system and the zc.ni axis (Figure S1).
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Figure S1 (Left) The mini-DAC has three-fold rotational symmetry allowing six sectors to be
defined on the basis of angle y (Right) The value of r(y) is used to define a further set of sectors
creating limiting values of y. Within each sector a trigonometric expression determines the total path

length through the cell body. The thickness of the gasket and sample is exaggerated for clarity.

For the cell rotated to an angle ¢, the cell axis system of unit vectors is determined by applying
rotation matrix @ as in 1 for Xceu.

cos¢p sing 0 1
Xee = P-x= <— singp cos¢ 0) : (0) 1
0 0 1 0

The model of the cell is constructed from a y-independent section denoted 7 (5.25 mm) and a -
dependent length, 7(y), to account for the change in cell shape with rotation about yc.ii between upper
and lower limits of 6.25 and 3.25 mm. For each reflection, the detector coordinates (xi, zi) and radius

R, determine the ray h; by equations 2 and 3.

=4 2
V=%
R/siny
h; = R/cosy 3
Zi

The angles yi and i and consequently value of 7(y;):



IUCrd NEUTRON | SYNCHROTRON research papers

Y= acos( hxz,i *Zcel > 4
' |hxz,i | |Zcell |
hi “Yeeul 5
P; = acos (—)
' [h;lyceul

For example, in the range 0° <y <45° r(y) is given by A6, 7()()min is determined at 0°, 7()max at 60°.
The other limiting angles are y = 75°, 120°, and 165° between which similar expressions are used
with 7( )min OF 7()()max as appropriate.

r+ r()()min —r
COoSs X;

r(x) =

For the backing-plate thickness, cell body separation, gasket dimensions, and r(y;), a set of limiting ;
angles are calculated to determine whether the diffracted ray passes through the diamonds, gasket, and
cell body.

For rays passing through the cell body, the path length is determined by calculating points of
intersection with the cell faces. Path lengths through the gasket are calculated by a simple
trigonometric expression. Once the path lengths through the cell body /; ., diamonds /;4, and gasket
lig, are determined, the attenuation for each reflection i is then calculated using the expression 7. Since
the attenuation due to the diamonds is so low relative to the gasket and cell body, this term is omitted
for v > o. The guide pins (Cu-Be) and screws (Fe) are omitted from the model. The gasket was

circular in shape simplifying the correction term. Details are given in Table S1.

I
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Table S1  Expressions for determining angular limits and path length /. Calculations are carried
out in the plane containg the diffracted beam h and the cell axis ycen. b is the cell body thickness (5
mm), bs is half the cell body separation (1.625 mm), r is the fixed cell radius (5.25 mm) which is the
sum of the radius of the cell opening d; (2 mm) and the inner cone radius 7cone (3.25 mm), 7(y) is the y-
dependent cell radius (maximum value 6.25 mm, minimum value 3.25), g; is half the gasket thickness,
gn is the gasket hole radius and g; is the gasket radius. The diamond height, dy is 3 mm, set into the

body by 1.5 mm, d is the radius of the cell opening (2 mm).

v limits for cell body
_ r Cell-opening angle.
@ = atan (bt T bs)
Wy = atan (T +br()()> High-angle limit of cell body.
S
Cell body model
Yeenr
()]
Q\\\ () \\ F=325+2mm
b,
2 mm
Wy 5 3.25 mm
-5
h,,
Gasket model Yeelt

v, Vs \

I Ir“\\ Izgr
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v limits for gasket

W, = atan (%) Low-angle limit of gasket

t

+ . _ . .
1 = atan (gr p gh) High-angle limit of gasket
t
Y range Expression for [;
p<o dn

l: , =
b cos 1
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w<yPy<yY, Diffracted ray has equation

X

I = an(@)

Intercepts are determine between yn and the two possible

entry points:

Conic opening face:

b, ) b.d,
= X+ bg — (—)
ycone (rcone s rcone

Cell rear face:

yr:bs

The point furthest from the origin is the first intercept. The

second set of intercepts is determined between:
Cell front face:

Yr = bs + b;
Cell side wall:

x=r+7r()

The point closest to the origin is the second intercept. The

path length /;¢» is the distance between these points.

Y, <P <90° Ray passes between cell bodies, gasket attenuation only.
Gasket terms Expression for [;
Yo <P <3 L= ge — (gn tan(90° — 1))
v sin(90° — )
s <P < 90° L, =
Y9 sin(y)

Linear attenuation functions pu(4)

Diamond uq (1) =0.00051
BERYLCO-25 (Cuo.s7Beo.13, density 8.249 g cm™) Uep(A) = 0.16111 + 0.042
Iron tg(A) = 0.12081 + 0.0332




