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The Problem

The cold operation of silicon tracking detectors requires specific design solutions to accommodate the thermal contraction of the pipes used In
the cooling circuit. In the ATLAS ITk Pixel Outer Barrel, titanium tubes are used to cool the pixel modules with two-phase COZ2. Long inlet
capillaries and exhaust pipes have the potential to thermally contract a large amount and introduce unwanted stresses (and deformations) to the
thin evaporators used In the local supports. Custom-made clamps, clips and contraction loops have been designed to mitigate these effects.
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The Results

The proposed approach has been
gualified using a stainless steel (316L)
prototype, which has been tested at various
temperatures ranging from -35°C to 77°C.
The relative displacements of the pipe
measured with the laser scanning system
during temperature excursions agree well
with the finite element results obtained in the
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The Conclusions

The preliminary results obtained with our new setup to evaluate the thermo-elastic response of cooling pipes are very encouraging. Next, it will
be used In the final design validation of the titanium pipes and clamps/clips used in the ATLAS ITk Pixel Outer Barrel. Furthermore, we believe
this approach has great potential to assess the response of other detector components at cold temperatures.
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