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★ The CLAS12 Forward Tagger
★ The HPS experiment
★ SBS, HPS 

CHL-

line)

★Extracted CW beam on fixed target
★High electron beam current: ~65 uA 
★Highe integrated charge: 1022 EOT
★High energy beam: 11 GeV

CLAS12

JLAB12-GE activities

BDX
HPS

SBS
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The Forward Tagger and CLAS12

 3

✴ Meson spectroscopy with photons in CLAS12
MesonEx - Study the meson spectrum in the 1-3 GeV mass range to identify gluonic 
excitation of mesons (hybrids) and other quark configuration beyond the CQM

✴ Quasi-real photo production with CLAS12 (low Q2 electroproduction)
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Coordination: INFN-Genova
Contributors: CEA, INFN-Ge, INFN-RMTV, U. Edinburg, U. Glasgow, JLab, James Madison U., Norfolk S.U., Ohio U.

★  Full Forward Tagger installed in CLAS12 in July 2017
★  Commissioned with cosmic ray data in July- November 2017

- Response of individual detectors
- Efficiency and energy calibration
- Relative timing

★ Delayed start of on-beam commissioning due to defective fitting in cal; cooling circuit,  repaired in Jan18
★ On-beam commissioning during CLAS12 engineering run in January 2018
★ First physics from February to May 2018 at 10.6 GeV
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The Forward Tagger and CLAS12
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The Forward Tagger and CLAS12
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Coordination: INFN-Genova
Contributors: CEA, INFN-Ge, INFN-RMTV, U. Edinburg, U. Glasgow, JLab, James Madison U., Norfolk S.U., Ohio U.

★  Full Forward Tagger installed in CLAS12 in July 2017
★  Commissioned with cosmic ray data in July- November 2017

- Response of individual detectors
- Efficiency and energy calibration
- Relative timing

★ Delayed start of on-beam commissioning due to defective fitting in cal; cooling circuit,  repaired in Jan18
★ On-beam commissioning during CLAS12 engineering run in January 2018
★ First physics from February to May 2018 at 10.6 GeV

Hardware:
Full restoration of FTCal cooling for T=0°operation in progress
Upgrade of FTHodo front-end electronics under evaluation

Calibrations:
Calibration of spring data in progress

Data analysis:
Trigger efficiency and purity
First physics analysis

Software:
Maintenance of existing packages
Implementation of FT tracker

Data taking:
Continue data taking after summer break 
and in 2019

Plans for 2019
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✴ Light Dark Matter search in a Beam Dump experiment (BDX)
• Two steps process: I) produce a DM beam in the dump; II) detect the DM in a shielded detector

The BDX experiment

SM particles

concrete/iron shielding

Χ beam

BDΧ experimental signature: 
Χ-electron/Χ-N inelastic

→  em shower ~GeV energy

✴ EM Calorimeter (BaBar CSI(Tl) crystals + SiPM) + Active veto (plastic scintillators + WLS + SiPm)

Crystals are available from BABAR em calorimeter
● Size: (5x5)cm2 front face, (6x6)cm2 back face, 30cm length
● 820 crystals available from end cap

SiPM readout
● Size: (6x6) mm2, 25μm, 57.6k cells, trenched, pde=25%
● CsI(Tl): 40 pe/MeV
● Time resolution: ~6ns (MIPs)

Χ
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Cosmic background
Count rate measured in 1 crystal

All cosmics
IV + OV anti-coincidence

Beam-related background

BDX prototipe 
measurement at LNS 

(CT)

★ Massive 
simulatio
ns using 
GEANT4 
and 
FLUKA

BDX 
detector

Energy > 500 MeV

FL
UK
AMuon fluence at the BD exit

Muon fluence at the BD exit
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BG assessment
High statistics simulation 

Credit:A.Celentano
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BDΧ-Hodo detector

BaBar
CsI(Tl) crystal

Plastic 
scintillators 

+WLS  

water-tight 
vessel

Tests setup
well and 
services

10’ 
pipe

electron beam vertical position

• CsI(Tl) crystal [5x5 (4x4)  x 30 cm3]
• 13 plastic scintillator paddles 1cm thick
• 3x3 mm2 SiPM coupled via WLS fibers
• Cylindrical vessel (d=20cm, h=52cm) 
• Stainless steel, water-tight

Downstream of the Hall-A beam dump

Hall-A beam-dump 
vault

Proposed BDX new 
experimental Hall

Proposed test to measure the 
beam-on background

✴  Measure the muon flux in the proposed BDX 
location

✴  Compare results with simulations
✴  Check effects of other beam-related bg not 

accounted for in the simulations (neutrons, …)
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The BDX-Hodo detector BDX-Hodo in the TEDF

The vesselThe BDX-Hodo fully assembled

CsI(Tl)

Scintillator 
paddles

Credit: F.Parodi

Wells digging and 
pipe installing

The tent

The BDX-Hodo lowered in well 1
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~8
m

beam-
Z-

scan 

★ Absoluta rates and shape (rate as a 
function of height) measured/
simulated match pretty well

Results

★ Good control of background and 
v a l i d a t i o n o f s i m u l a t i o n 
framework (FLUKA/GEANT4)

PLANS
• Obtain full approval for BDX 

proposal (July 2018)
• Move BDX-Prototype from CT 

to JLAB and continue cosmogenic 
background studies

• Reconfigure BDX-Hodo detector 
f o r ( B D X - P i p e ) f o r a n 
exploratory  DM measurement

• Start detector/infrastructure 
design

• Test and validate the new fADC 
board opt imised for S iPM 
readout (INFN-GE&INFN-RM)
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BDX Hodo

• Development of a new triggers fADC board optimised 
for SiPM readout (INFN-GE&INFN-RM)
• Cost-effective (1/3-1/4 of equivalent CAEN board)
• Multipurpose, versatile, full control of firmware 
• First prototype board under test
• Firmware development under progress
• Good results, ready for a II generation by the end of the 

year
• Synergy between JLAB12 and EIC_NET experiments

Streaming readout DAQ
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SBS, RICH, HPS
✴  SBS/RICH: contribution to readout electronics
✴  HPS: ECal maintenance and run shifts
✴  HPS: new run at 4.55 GeV planned in summer 2019 (4 weeks)

First
 HPS physics 

results 
ready for 

submissi
on
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Publications

Accepted by PRD

Accepted by PRL

Publish
ed by NIM

 + ~25 pubblications (Nature, PRL, PRD, PRC, PL, …) by CLAS Collaboration

Submitte
d to PRL

Submitte
d to IEEE
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Consistenza del Gruppo JLAB12
✴Personale Ricercatore e 
Tecnologo

M. Battaglieri  75%
G. Bracco  50%
A. Celentano  80%
R. De Vita  90%
L. Marsicano 100%
P. Musico  30%       
M. Osipenko  30%
M. Ripani  40%
A.Brunengo                30%
S.Grazzi                    100%

               6.3 FTE

✴Collaboratori Locali
Progettazione Meccanica: 

R.Cereseto, R.Puppo, C. Rossi
• Progettazione Elettronica

F. Pratolongo
Officina Meccanica:

A. Trovato
Servizio Calcolo:

A.Brunengo
M.Corosu
E.Salvo

✴Personale Tecnico
G. Ottonello
F. Parodi

✴ Responsibility roles:
★ R.De Vita: Chair della CLAS12 Colaboration (2017-19), CLAS12 Software coordinator
★ M. Battaglieri: JLab- Travel Fund Committee Chair, CLAS Hadron Spectroscopy Working Group Chair and member of the CLAS Coordinating committee
★ A. Celentano: chairman of the HPS PPC
★ M. Ripani: Program Advisory Committee, Bonn Electro-syncrotron

✴ Workshop and Conference Organization:
★ M. Battaglieri, R. De Vita: Organizing Committee of EUNPC 2018
★ M.Battaglieri: IAC ATHOS 2018 (Beijing July 2018)
★ M. Battaglieri: ECT* Spectroscopy WS Dec 2018 (Trento)
★ M. Battaglieri: HASPECT Week (Krakow, June 2018)
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✴Inventariabile: 20 kEuro
– Storage at JLAB 100 TB:                                                20 kEuro

✴Apparati: 62 kEuro
✴ FT:  32 kEuro

- Chiller:                                    20 kEuro
- LED spare drivers:         2 kEuro
- FT-Cal HV spare board:                  8 kEuro

✴ BDX:  32 kEuro   
- 1 fADC  CAEN per BDX-Pipe                                                            12 kEuro
- Veto ext/int BDX-Pipe per  misure al JLab :                               20 kEuro

Richieste finanziarie 2018

Richieste ai servizi
Calcolo e Reti Supporto manutenzione workstations e nodi di calcolo della farm, manutenzione pagina 3

Officina Elettronica Supporto progettazione prototipi BDX e manutenzione Forward Tagger + Supporto 
tecnico G. Ottonello

6 + 6

Officina Meccanica Supporto per la realizzazione di prototipi per BDX 2

Progettazione Meccanica Supporto per la progettazione di prototipi per BDX + supporto tecnico F. Parodi 2 + 4

Altro Spazio in sala Grandi Montaggi per test foto sensori BDX (camera buia) condivisa con DarkSide

✴Missioni: 69 kEuro (34.5 kEuro CLAS, 20 kEuro HPS,  14.5 
kEuro BDX)

- Meeting di Collaborazione (HPS+CLAS): 3 x 6 gg x 2persone= 10 kEuro 
- Meeting Jlab12 (Italia)2 x 2gg x 3 persone = 2.5 kEuro
- Presa dati CLAS12 (Run Coordinator + FT expert + shifts) =  24.5 kEuro
- Mobilita’ spokesperson CLAS = 5k
- Presa dati HPS (6 blocchi da 5 turni + 2 week ECAL expert)=  16 kEuro
- Misure BDX a Jlab (1 x 7 gg x 3 persone) = 6 kEuro
- Test elettronica Bologna e Roma (3 x 4 gg x 2 persone) = 5 kEuro

✴Trasporti: 6 kEuro
– Trasporto materiale a Jlab per progetto FT: 1.0 kEuro
– Trasporto materiale a Jlab per progetto BDX: 5 kEuro

✴Consumo: 7.5 kEuro
– Forniture azoto e liquido refrigerante per funzionamento FT: 2.5 kEuro
– Magazzino Jlab:                                                              5 kEuro
–


