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     EIC friends

the errors and mistakes are of course mine.
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EIC Physics

implies a need for moderate to high-√s,
            asymmetric beam energies,
            inclusive, semi-inclusive, exclusive observables 4
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necessitates instrumentation at backward angles
    w.r.t. the hadron beam (HERA convention)

x-resolution typically behaves as 1/y
low-x scattered electrons have low energies 5
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Electron

Photon

Negative Hadrons

EIC electron identification
courtesy BNL t.f.

photon rejection - same tracking and EMCal acceptance,
hadron rejection - charge and E/p. 6



EIC bremsstrahlung
Pythia-based GEANT+tracking simulations for 20x250 GeV collisions without bremsstrahlung:

Pythia-based GEANT+tracking simulations for 20x250 GeV collisions, including bremsstrahlung in BeAST:

Courtesy BNL t.f.  See Elke Aschenauer and/or Alex Kiselev’s talks earlier this week.

Necessity for thin tracking in the electron-going direction on day-1 7



MAPS in the real-world
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STAR HFT-PXL

First large scale MAPS based vertex detector at a collider experiment. 9



STAR HFT-PXL

Courtesy G. Contin (STAR), QM2015 10



STAR HFT-PXL
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STAR HFT Initial Results

First large scale MAPS based vertex detector at a collider experiment. 12



MAPS in near-term future
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ALICE ITS Upgrade

• 7"layers
• 10"m^2"of"silicon
• Installation"in"early"2019
• X/X0 ~"0.3%"(inner"layers)
• X/X0 ~"0.8%"(outer"layers)

http://iopscience.iop.org/095433899/41/8/087002/

Anticipated use of CERN-developed
MAPS sensors, ALPIDE:

Dimensions:             15mm x 30mm
Pixel pitch:                28μm x 28μm
Integration time:        8-10μs
Power consumption: 39mW/cm2

TDR:
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eRHIC Model Detector (BeAST)

ALICE

E.C. Aschenauer, A. Kiselev, et al.

MAPS-based Si; minimize bremsstrahlung, resolutions,
                                           and also vertexing.
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MAPS at EIC - Requires R&D

Clear need for R&D:
   - develop a realistic disk configuration,
   - sensor R&D, e.g. integration time, pixel size,
   - suitability for other EIC detector design concepts (fields),
and that’s just a start.  Actual mechanics, read-out, …

BeAST ALICE MFT
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MAPS@EIC - LBL start on R&D

Simulations and calculations to quantitively address:
  - disk configuration(s),
  - services,
  - sensor specifications and development needs, if any,
                sampling rate, pixel size

Iterative development of low-mass cables
  - ultimate goal is a new production partner for aluminum conductor cables,
                                besides CERN and Institute at Kharkov Ukraine,
  - contact with and build on prior work with the Hughes Circuits Inc,

Continued ~engagement with MAPS sensor development, for ALICE (ALPIDE)
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viability

long lead-time
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ALPIDE-1	Latchup Cross	Sections	88"	Cyclotron	Run	8/7/15

SELTestIII	(2014)

88"	Cyclotron	8/7/15

upper	 limit,	no	Latchups seen

ALPIDE-1 latch-up measurements
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Joanna Szornel, Elad Michael, Fernando Torales Acosta, Leo Greiner, Barbara Jacak
the LBNL 88” cyclotron and its staff



MAPS at EIC? - Closing Comments

STAR-HFT is a the first large-scale MAPS-based vertex detector in an experiment
  - a number of unique characteristics; rapid and reproducible insertion/extraction
  - a decade, or more, in R&D (multiple generations of sensors, mechanics, …)

ALICE-ITS will be the next generation,
   - a number of unique characteristics as well; scale, to name one.

Aspects of a natural fit for MAPS at EIC on day-1,

Lots of work ahead,
   - we are enthusiastic to have made a small start on investigating the possibility,
           student contributions already, and soon also on simulations,
           postdoc opening: http://inspirehep.net/record/1409874
                                       with partial support from generic EIC R&D funds

Look forward to more realistic (forward) tracking conceptual designs. 20

http://inspirehep.net/record/1409874

