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f ¢ The CYGNO project aims at a large detector for high precision 3D % # ¢ Charged particles in the TPC drift
| tracking of low energy (down to few keVs) nuclear recoils from towards a triple GEIM Tonization clusters Tonizing track
rare interactions (as for example WIMPS) 3 5 amplification stage where light / -
is also produced B
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e A detector with Cysgnus # DM wind
directional capabilities / —_—
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. g @ SCMOS camera: single photon
o Experimental challenges: rate O(evt/kg/day), background f detection, high granularity, sCMOS camera

rejection, and energy threshold (keV) very low noise, transverse [Hamamatsu Orca-Fusion ]
e Strategy: high resolution pictures of nuclear recoils in a (1 atm) coordinates reconstruction
He:CF4 Time Projection Chamber (TPC) with a GEM amplification i1
stage

@ PMTs: fast photodetectors for
; z-coordinate reconstruction
e Jow energy events in 1 atm gas = visible tracks Cosmic rays Natural radioactivity

e He and F in the mixture = sensitive to sub-GeV DM (He, F,
possibly H) and spin dependent interactions (F, possibly H)
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e Allows the measurement of position, direction, total released
energy, dE/dx (head/tail), PID
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INITTUM: PHASE O: PHASE 1: PHASE 2:
NID studies R&D and prototypes O(l) m°> demonstrator 30 m’ experiment
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-up to 5 cm drift - 1 cm drift - 3D printing - 50 cm drift - background
- for gas studies - &0 cm drift - underground tests - material tests, gas purification
- MC validation - scalability - Physics research

Instruments 6 ({0c2) 1,6 - JINST 15 (020) P10001 - JINST 15 (RO0:R0) 12, T12008 - 2019 JINST 14 PO7011 - JINST 15 (2020) PO8018
NIM A 999 (ROR1) 165209 - Measur.5ci.Tech. 3. ({0R1) &, 05902

: T N A h e o B e A (Al W) Bk AR TP -l Bl TRl W DA B SR e B (Nt T Bk DL R Tl . P -2 m = - o A TP, vl B Al TN Hon DARA Ao N e e (N AT WD "Bk AR N T S TP Pty m = = AR TP el WAL NS - Foa s DAATRA T A T . Pl Pt m = o A TP el B Al NS WA DABA A S R e B (YAl W B ke RS TP el Al N - Fon s DA T . Tl . P B -s Py e s A TP, -l BaL TN - Wn s DA A SR e B (N Al T Bk A Rd R Tl . TP s Ty = - o e TP vl B Al R Hon DAARA T A T S P . p TPy m = ] o -
-----------

_ Copper Rungs

e Built and tested at LNF, now at
LNGS

e He:CF, @ 1 atm . Y .l‘ * Preliminary sensitivity projections. Assumptions:
e Copper ring field cage, 50 cm \ it { § @Low energy threshold: 1 keV (0.5 keV)

drift il 3 . . ] 2 13 .
(i 3 @ Quenching Factor: SRIM simulation _ , 308eV/c WIMF-likesignal
e 1 sCMOS sensor +4 PMTs CMOS sensor  ERT] |17 il

'1 e CYGNO PHASE 2: (0 (30 100 m3) detector for directional DM
¥  search in the ~GeV/c” mass region
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, @ Observable: angular distribution " ]
* 3 GEMs for a 33 x 33 cm~ ———"Copper

50 cm Field Cage Cathode § §¥ @ Angular resolution: 30° s ¥

sensitive area,
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@ Background.: different scenarios
p - z § (isotropic background) , ¥
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