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ECAL, a sandwich of lead and scintillators (34 Xo), to produce massive
A’ through scattering with the heavy nuclei.

e, 100 Ge ‘
For NA64 a beam of 100 GeV electrons will be dumped against an o V'

of electrons scattering off a nuclei (A,Z), with a mixing strength 10> < £ < 103 and masses Ma < 100 MeV.
Our Group’s Responsibility: Particle Tracking with Micromegas modules and Partilce Identification with synchrotron radiation detection using BGO crystals .
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NAG64 1s a fixed target experiment combining the active beam dump technique with missing energy measurement searching for invisible decays of massive A’ produced 1n the reaction eZ—> eZA’
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- 3 main requirements: - Signature:
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With 109 accumulated events (possible to
accumulate 5x10'Y electrons in a month’s run time)
NA64 may completely exclude the still favoured
parameter space by (g-2)y.

Dark Photon Signal region
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NAG64 Preliminary data

Hcal energy VS Ecal energy
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Entries 139778 /R
Mean x 93.21 :
Mean y 1.487
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RMS x 24.35

Hcal energy VS Ecal energy (4x4), cell(2,2)[,HCvsEC16b
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240 mm - : -
Low Energy Tail to be rejected by tracking

BGO

:cal energy (4x4), cell(2,2),hjcysEC16b
Eftries 208716

ECAL vs HCAL energy after synchrotron tagging.
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Beam Purity for Light Dark Matter Search in Beam Dump Experiment
D. Banerjee, P. Crivelli, and A. Rubbia (Zurich, ETH)
Adv. High Energy Phys. 2015 (2015) 105730 (http://www.hindawi.com/journals/ahep/2015/105730/)
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July’ 2016 2" beam (2 weeks) —> Characterisation of the particle tracking with optimised MM modules e e -
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—> Micromegas detectors are two stage parallel plate avalanche chambers. : . : S
. e e P P 8cm x 8cm Multiplexed Resistive XY Micromegas modules of 250 um strip pitch used for
—> Narrow amplification gap ~ 128 um tracking
—> Wider drift gap ~ 3 mm. Modules multiplexed by a factor 5. “S. Procureur et al NIM A 729 (2013) 888-894”
—> Charged particle drift towards the micro-mesh under an E-field of 0.6 kV/cm (HV1). Clustering algorithm and readout software written and tested for readout with APV Chlp and
—> Produces avalanche of secondary electrons under high amplification field ~ 50 kV/em (HV?2). integrated Wlth the COMPASS DAQ used for NA64. .
One APV with 128 readout channels used to read 640 strips per detector.
Reconstructed momentum for electron
: : - Reconstructed momentum for 100 " e g 250= 2 |
Spatial Resolution ~ 6/v2 = 0.180/N2 = 127 um for each co-ordinate. GeV beam from Geant4 2 oo ﬁ Eriios G5B £t 2Tt 46073
simulation. ®or AMS 1213 " o I\Sﬂigfnna 0.6137 2 0.0106
250 23/ ndl 7621340 . TON ~ 10000 — 12 / ndf 939.2/ 40 N ' T
: - " Micromegas modules used for Momentum resolution = 0.7 GeV g || Constant 1.3126004:+ 74280001 o
z00f~ A I tracking the incoming particle \ E ] Sigma 0.7357  0.0025 :
- gma 0.1831 + 0.0023 . - -
S under a magnetic field ~ 1.9 T for S woof-
: a 4 m magnet. Tracking was 000} | F
s tested with simulation and with 2000 &L / :
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.k ) Reconstructed momentum for 100
D ’ ‘ ’ T : . . . GeV beam from data.
Momentum Reconstruction frpm data mat.ches. well with Simulation. o Momentum resolution ~ 0.6 GeV
Analysis ongoing to use tracking information in the July’ 2016 data for background rejection.

Outlook

Approved physics programme:

* Goal 1s to exclude the still favoured parameter space by (g-2), .

* A 4 week beam time for October’ 2016 already approved. Physics data taking planned for this beam run.

* Future options being investigated:
S.N. Gninenko et al; IEEE Trans.Nucl.Sc. 62 (2015) 3283; arXiv:1503.05687[physics.ins-det]

e A’—> ¢e'e channel

° U ] —> MZ + Z“( > v, U “), S.N. Gninenko et al; Phys. Rev. D91 (2015) 095015; arXiV:1412.1400 [hep-ph]

* K (Ks) —> 1nvisible,
e T —> 1nvisible foreseen.

S.N. Gninenko and N.V. Krasnikov; Phys. Rev. D92 (2015) 034009; arXiv:1503.01595 [hep-ph]

S.N. Gninenko; Phys. Rev. D91 (2015) 015004; arXiv:1409.2288 [hep-ph]

Timeline for NA64: December ‘2013 “Proposal for an Experiment to Search for Light Dark Matter at the SPS™ was submitted to CERN (arXiV:1312.3309 [hep-ex]). April’ 2014 P348 was discussed at the 113th
Meeting of the SPSC and a test run of two weeks recommended for estimation of background and performance study of the detectors. At the January’ 2015 SPSC meeting a beam time period of two weeks (October’
2015) was approved for P348. March' 2016 P348 experiment was approved as an SPS experiment with the reference number NA64 and beam run periods approved for July’ 2016 and October’ 2016..

Ideal educational platform for high energy particle physics, since 2014: 1 PhD (ongoing), 2 master and 2 semester thesis, 1 “Matura” work (ongoing).
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