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With the growing intensity of the wig-
gler beams, the A2 and F2 monochroma-
tors first crystals are performing below
expectations due to the thermal distor-
tion of the crystal’s diffracting planes.
The present cooling comfiguration has a
thin silicon crystal clamped to a water
conled copper block with a gallium-n-
dium ewtectic liquid interface. Although
improvements have been made by using
thinner silicon and shorter distances to
the water charmels, the thermal resis-
tance of the liquid interface ultimately
limits the monochromator efficiency.

The situation can be substantially im-
proved by flowing cooling water directly
into a slotted silicon crystal. The key to
this approach is how to seal the mternal
water channels in a strain free manner.
Until recently we had been worlang on
perfecting asimple replacement using a
slotted crystal damped onto an alumi-
mum water manifold, with a compressed
indium O-ring to seal the caoling water.
With the crystal only clamped at its
edges, the pressunzed cooling water
bowed the top surface of the arystal. Un-
fortunately it was also difficult to obtam
areliable, watertight seal without se-
verely straimng the crystal, binging un-
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acceptable rocking curve widths.

One possible solution i= to bond the
crystal using die attach paste dwectly toa
slicon water manifold, eliminating the
mndium O-Ring. This paste, a mixture of
fine Siver and glass powders, is used ex-
tenzively i the microelecromios industry
to attach semiconductor chips to other
substrates. The die attach paste allows
us to form not only a water ight, strain-
free joint, but also reduces the deforma-

tiom of the diffraching surface by mternal
water pressure. Instead of being
clamped around the perimeter, the die
attach paste bomded crystal is juined
structurally at the ip of each fin. Anin-
dium (-ring is used within the sllicon
base to attach the water lmes far from the
diffracting surface. We are presently
perfecting the bonding process and are
fabricating pmtotypes monochromators
for further testing.



