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OUTLINE

1. Physics program: TMD measurements

Analysis completed

- Beam Spin Asymmetry in SIDIS w0 (M. Aghasyan)
analysis in progress at 6 GeV

- semi-inclusive production of two hadrons (S. Anefalos
Pereira, S. Pisano)

- Bessel analysis of SIDIS cross section (M. Aghasyan)

- semi-inclusive analysis of A (M. Mirazita)

new proposals at 12 GeV

- two hadron SIDIS production with transverse target

- pion and kaon SIDIS with transverse target

2. Hardware activity

RICH



BSA in 70 SIDIS

Paper published in Phys. Lett. B 704, 397 (2011)
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http://arxiv.org/abs/1106.2293
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Two hadron production
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Analysis underway with two data sets

 elf data, polarized beam with unpolarized hydrogen target
* egldvcs data, polarized beam with longitudinally polarized NH3 target
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SIDIS in the Tar mentation Region

hadrons produced by the
fragmentation of the nucleon target

elementary cross section
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Fracture Functions = Fragmentation + Structure
probability that when a quark q is struck in a proton target the hadron
h is produced
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A SIDIS production
elf data set :
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Bessel analysis of the SIDIS cross section
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B: Fourier conjugate of the transverse momentum -» transverse position
it’s the natural variable in lattice calculations

. M. Aghasyan
Test of the procedure with Monte Carlo data
* Double longitudinal spin asymmetry
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Proposals for 12 GeV

To be resubmitted to next PAC

Studies of Dihadron Electroproduction in DIS with

transversely Polarized Hydrogen Target

(S. Pereira co-spokesperson, S. Pisano)
— transversity

Studies of pion and kaon Electroproduction in semi-inclusive
DIS with Transversely Polarized Hydrogen and Deuterium

Targets

(M. Aghasyan co-spokesperson)
= Collins and Sivers effects



LNF plans for next years
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The RICH detector for CLAS12

Identification of kaons with momenta up to 8 GeV/c necessary for
the TMD physics = RICH replacing Low Threshold Cerenkov Counter
Current design:

- aerogel radiator to match the momentum range

- 1 m gap length

- multi-anode PMT for the light detection

- mirrors to focalize the Cerenkov

photons in smaller area

Main issues to be addressed

1. Hamamatsu H8500 MAPMT as
single photon detectors

2. multiple passage of the photons
through the aerogel

3. effective K/t separation with
direct and reflected light




Status of the project

1. CERN test of a simplified prototype (august 2011)
- test of H8500 with Cerenkov photons
- reconstruction of the Cerenkov rings for pions

2. Test of the RICH components
- MA-PMT
- Aerogel (Ferrara)
- Electronics and DAQ (con ISS)

3. Preparation for the next test of a new prototype
- electron beam at Frascati BTF (July 2-8, 2012)
* general test of the setup (electronics, DAQ, etc)
- hadron beam at CERN (July 23 — August 6, 2012)
* K/mt separation
* direct vs reflected Cerenkov rings



Hadron beam test at CERN

T9 test beam
7,K beam with P=4-10 GeV/c
N(m)/N(K) ~ 60

August 2011




Cerenkov rings
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Number of Cerenkov photons

Number of hits per event

red: good hits

black: hits for the fitted ring (at least 3)

blue: cross talk hits
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Laser beam test of MAPMTs

MAPTM

black box
PC / V. Lucherini
/ M. Mirazita
t”gger |N Illllllllllll.llllllllllllll: +TheCh-
fb : fl|terS n + Glasgow
iber: .
collimator .
trigger OUT 1
E 'y
. 63 gate

« Laser intensity can be adjusted via the remote control and using
neutral density filters

* The fiber head can be remotely moved in (x,y) to scan the PMT
surface

« Conventional electronics for data acquisition (CAEN V792)
 DAQ rate fixed at 100 Hz




Data analysis
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New RICH prototype

Goals of the new hadron beam tests:

1. verify K/mt separation up to the highest relevant momentum

2. study the ring reconstruction in the totally reflected or
direct+reflected configurations; possibly K/m separation

Constraints:

1. gap length for the direct light 1m

2. optimize ring coverage with 28 (+4?) MAPMTs
3. mirrors?

4. tracking system necessary

Schematic layout




RICH prototype — direct light

Total size: ~ 1.5x1.5x1.5 m3

array of
MAPMT

aerogel
radiator

D. Orecchini




RICH prototype — reflected light

array of
aerogel and MAPMT
mirrors é e ——

spherical
mirror

aerogel
radiator

D. Orecchini




RICH timeline

ITEM 2013 2014 FTE/
1sth 1sth year

Simulations ARGONNE+INFN+
UConn

Test components X X 4 INFN+CNU+JLAB

& prototyping

TDR X X 1.5 INFN

Procurement and X X X X X 1.5 INFN+JLAB

test aerogel

R&D electronics X X X 2 INFN+UTFSM

Procurement & X X X 1.5 INFN+JLAB+UTFSM

test electronics

Slow control X X X X ?

Procurement & X X X X X X 1.5 INFN+GLASGOW+

test MA-PMTs JLAB

Mechanics+gas X X X X 1.5 ARGONNE+INFN+

system JLAB

R&D Mirrors X X X 1.5 INFN+JLAB

Mirrors X X X 1 JLAB

RICH assembly X X 5 ALL



1 RICH sector: Cost

AEROGEL 256 RICH surface =
4.7 m?

MA-PMT H8500 916 400 MA-PMTs /1
m?; 9., ~12.5
deg

ELECTRONICS 333

HV 60

MIRRORS 280 ~7 m?

MECHANICS 40

GAS SYSTEM 30
SLOW CONTROL 70

TOTAL 1985



Conclusions

The LNF group has a physics program fully dedicated to the TMD
study
- with 6 GeV data, several analysis underway
- for the 12 GeV upgrade, co-spokeperson of experiments
that will run in the first 5 years

Hardware activity for the RICH detector
- functionality test of the detector in the summer
- plan to ask for one RICH sector funding from INFN and one
sector from DOE
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1 p.e. detection
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Cross-talk analysis

* Compare the pixel response when

- it is directly illuminated by the laser

- adjacent pixels are illuminated ...y

* Threshold: 3o above pedestal '}
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Ring Radius, E=10.0 n=105 =10 |

Aerogel with n=1.05: radius
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Runs with mirrors

PRELIMINARY ANALYSIS
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area(mz)

10

1 sector RICH
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* Reduce photon
detection area as much
as possible

* Use MA-PMT H8500







