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STATUS OF THE EXPERIMENT

® June 2015: Draft of the Letter of intent submitted to CSN2

* September 2015: Approval of the NEWS R&D phase by CSN2
® October 2015: Letter of Intent submitted to LNGSC Committee
https.://arxiv.org/pdf/1604.04199.pdf
* 2016-2017 program:

- Develop a microscope with the required resolution

- Study the sensitivity to dark matter including the di

- Small scale detector (~10g) in LNGS to
shielded site

- Write TDR for kg-sc
® Most of the ite



SCIENTIFIC IMPACT

® Aim of the experiment: directional
detection on WIMP-nucleon elastic
scattering with nuclear emulsions
used both as target and tracking
device

*Power of directionality:
-unambiguous proof of the g
-unique possibilit
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NUCLEAR EMULSIONS
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CORE ACTIVITIES (I)

* Development of high resolution and high
speed microscopy for the analysis of | Ny
nanometric nuclear emulsions L\\\/ e

* Design and 1nstallation of a prototype
microscope 1n Napoli equipped with
liquid crystal polarizer: 10 nm position
resolution achieved

* Signal characterization with test beam
data

* Measurement of intrinsic resolution

* Design of a microscope for nanomg
3D readout

® Measurement o
backgro




OPTICAL MICROSCOPE READ-OUT: STEP 1

Scanning with optical

MICroscop INTRINSIC ANGULAR

and shape recognition analysis RESOLUTION

Test using 400 keV Kr ions
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3D NANOMETRIC READOUT

Patented in Dec 2016
— 7 N. 102016000132813
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Shield
CORE ACTIVITIES (1I) o

* Design of the shield for the 10g test

. . . Polyethylene :
* Construction and installation of the \ ~ C;;?ié?f
shield at LNGS in Hall B and first
technical test started in February 2017
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CORE ACTVITIES (III) * Estimation of NEWS discovery

potential using directionali

® Sensitivity
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EMULSION FACILITY @LNGS
°* BAM-tunnel assigned to NEWS for o
emulsion production/handling/

development activities

* Emulsion facility not yet ready due

to LNGS delays
* Japanese groups funded a machine

for the emulsion production to be
installed at LNGS end of 20
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PERSPECTIVES

* Complete 10g exposure test at LNGS

* Confirmation of a negligible background will pave the way for the constructior
pilot experiment with an exposure on the ~ kg year scale

® Submission of TDR for the pilot experiment
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ADDITIONAL HUMAN RESOURCES

* Innovative Training Network (H2020) recently approved
- Project coordinator: G. Cowan (Royal Holloway)
- Naples University unit: G. De Lellis

- Topic of our unit: machine learning techniques applied to nuclear
emulsions for dark matter search and neutrinos

- Funds for a Marie Curie Ph.D.

* Alex Rogozhnikov and Andrey Ustyuzhanin fr
Data Analysis are visiting researchers 1

learning techniques to the 1ima
® The Japan Society fi
doc as visit



SCIENTIFIC PRODUCTION

4 published + 2 under review

®* Developments in microscopy

- A new fast scanning system for the measurement of large angle tracks in nuclear emulsions
JINST 10 (2015) no.11, P11006 - (14 authors)

A new generation scanning system for the high-speed analysis of nuclear emulsions
JINST 11 (2016) no.06, P06002 - (11 authors)

The continuous motion technique for a new generation of scanning systems
Submitted to a Journal- under review - (13 authors)

* Measurement of intrinsic neutron background in nuclear emulsions

- Intrinsic neutron background of nuclear emulsions for directional Dark Matter searches
- Astroparticle Physics 80 (2016) 16 - ( 27 authors)

* NEWS sensitivity with the directional approach

- Discovery potential for directional Dark Matter detection with nuclear emulsions
Submitted to a Journal - under review (arXiv: 1705.00613) - (56 authors)
® Nuclear emulsion technique included in a wider effort for directional dark

matter search with different technologies (Cygnus Collaboration)
- Readout technologies for directional WIMP Dark Matter detection
J.B.R. Battat et al., Physics Reports 662 (2016) 1 - (93 authors)




RESPONSIBILITIES

* Spokesman of the experiment - G. De Lellis

* Leading role 1n optical microscopy — A. Alexandrov

* Patent for 3D nanometric readout - A. Alexandrov, N. D’ Ambrosio,
G. De Lellis, V. Tioukov

* Key role in the analysis - A. D1 Crescenzo, corresponding author of
the sensitivity paper

SYNERGIES

® Nuclear emulsion technique and optical micr

* Wide range of applications: neutrino
dark matter search (CSN2),




NAPOLI GROUP ACTIVITIES

SHiP NEWS FOOT
(CSN1) (CSN2) (CSN3)
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