G S GRAN SASSO

SCIENCE INSTITUTE
I N F N i RS AR, | s = I CENTER FOR ADVANCED STUDIES

INFN

Istituto Nazionale di Fisica Nucleare ) /

SIS £ SR A BN y S
- 5 £ . ") A £ o
L

Directional Dark Matter with Optical
Readout + Negative lons (?

+ 'Y . . UNIVERSIDADE B
David J. G. Marques* on behalf of the CYGNO collaboration: “’“
e F Amaro, R. Antonietti, E. Baracchini, L. Benussi, S. Bianco, C. Capoccia, M. Caponero, D. S. Cardoso, G. Cavoto, I. A. Costa, G.
_ROMA . 'D'Imgerio, E. Dané, G. Dho, F. Di Giambattista, E. Di Marco, F. lacoangeli, E. Kemp, H. P. Lima Janior, G. S. P. Lopes, G. Maccarrone, R.
= =TRE D. P. Mano, R. R. Marcelo Gregorio, D. J. G. Marques*, G. Mazzitelli, A.G. McLean, A. Messina, C. M Monteiro, R. A. Nobrega, I.
UNIVERSITA DEGLI STUDI 2 o I o o o o 0o o . .« . . . . .
‘ XPains, E. Paoletti, L. Passamonti, S. Pelosi, F. Petrucci, S. Piacentini, D. Piccolo, D. Pierluigi, D. Pinci, A. Prajapati, F. Renga, R. J. C.
ENTRO et Roque, F. Rosatelli, A. Russo, G. Saviano, N. Spooner, R. Tesauro, S. Tomassini, S. Torelli, J. M. F. dos Santos
CRERMITi e iRosacal A Ryseo, :
Centro Studi L, Ricerche Enrico Fermi A ra [ ]
* * NIVERSIDAD E
1% SAPIENZ/\ ¢ : * * 4 FEDERELQ)E Juiz DE.FORA
UNIVERSITA DI ROMA * * . °

LR The
‘e University

m *Gran Sasso Sciehce Institute, L'Aquila,dtaly / Ph.D.in Astroparticle Physics / E-mail: 8avid.marques@gssi.it

Sheffield.



DM Fforms an halo within our galaxy.

l Direct detection
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The CYGNO setup

- Triple GEM Camera & PMT
"I:m;e' Charge Optically read the light produced by the
Projection —p e . e o .
.« Chamber amplification de-excitation of the gas molecules during
: . v &light production . electron multiplication.
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Some cool pictures B = =




Current stage of CYGNO

%  LIME has been placed underground at LNGS in the beginning of 2022.
%  Severalinitial tests: DAQ, remote control, slow control, gas quality, detector
operation optimization
%  Study of shielding
o  No shielding, 4cm copper, 10cm copper
o  10cm copper+40cm water
% | Validation of simulated BG model.

% | *>°Fe, Ba, Am[Be] runs, background radioactivity, ...
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LIME currently in data taking... R
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The Negative lons Arc...
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* Track reconstruction . o
* PID with ML -

%  Data-MC comparison ‘o
%  Background &
Shielding simulation  °
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The CYGNO Ffamily tree

DM, TPCs,
‘MPGDs ...
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The CYGNO roadmap = What can you do? e

° 4+
sl e PHASE 0: PHASE 1: PHASE 2:

DM Sensitivi ty R&D and prototypes 1 m3 Demonstrator 30 m3 Experiment -
3D reconstruction 2015/16 2017/18 2019/22 2022/27 2027...

ROMA1 LNF LNF/LNGS LNF/LNGS LNGS
Directionality ORANGE  LEMON g LME CYGNO_04 - CYGNO_30 g
ER vs. NR
Shielding
Background
Data vs. MC - 1cm drift - 3D printing

- 20 cm drift - materials test, gas purification

- scalability

Negative lon Drift
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