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ATLAS R&D Performance Enhancements developed at LBNL

Global Supports for ATLAS Inner Tracker (ITk)

US ATLAS will provide the Insertable Pixel System

R&D for the HL-LHC upgrade

started soon after ATLAS was

installed. The upgrade would

have larger coverage in

pseudorapidity, more layers and

an nearly 2 OoM increase in

data rates. Power per unit area

has doubled, and reductions in

%X0 (radiation length) per layer

were required to meet

resolution performance.

Many of these enhancements

have already been adopted by

other LHC experiments. LBNL

Engineering division develops

strong partnerships with other

divisions and industry to

accomplish these results.
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LBNL is developing plans to provide the global mechanics for the ITk. These

structures are nested cylinders parametrically based on the design of the original

PST shown above. The new PST is 1.5X larger in diameter and the same length.

These are all ‘eccentrically stiffened’ thin-wall cylinders using pitch-based fibers

with moduli in the 800GPa range. The PST is the innermost cylinder, with 3

barrel supports for the Strip Detector. The Outer Cylinder is a mixture of

Standard Modulus fibers with optimized Ultra-High Modulus fibers for cost.

LBNL is a leader in Pixel Mechanics and Electronics via collaboration with Engineering Division. The

Inner Insertable Pixel system is designed using the technology developed at LBNL. The layout,

integration and service plan leverages previous experience engineers at LBNL developed.
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Thermo-Mechanical

prototypes are fabricated to

validate performance and

geometry constraints.

Technology developed here

also used in Strips, and

other Pixel sub-systems.

Concept to prototype in

less than 1month, including

collaborating institutes.

LBNL Composites is recognized internationally; we have

core competency in low-mass stable structures for HEP.

We have developed design and process skills that are

valuable to our field and to our collaborators. We have

also fostered contacts within the industry to develop new

speculative materials.

LBNL held a Composites Workshop to disseminate this

knowledge, first primarily to Engineers and Technicians on

LHC projects. A hands-on workshop was held, teaching

how to specify and use newly developed low-mass carbon

fiber materials. We plan to hold this yearly, alternating

with CERN. (https://conferences.lbl.gov/event/54/)

https://conferences.lbl.gov/event/54/

