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The Jefferson Lab accelerator complex

e Superconducting radiofrequency (SRF) cavities

eCryomodules in the accelerator tunnel
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*An aerial view of the recirculating linear accelerator and 3 experimental halls.
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International Jefferson Lab

Non-US Nuclear Physics Users, 1/3 of total from 33 Countries

Ukraine
Uruguay

Russia

Slovenia

Spain

Sweden

United Kingdom

Armenia
Switzerland |

Non-US Accelerator Collaborations, 14+ Institutions from 10+ Countries
« Canada (1) * Multi-country (2)
* China (1) * Russia (1)
* France (1) » Sweden (1)
* India (1) » Switzerland (1)
* Germany (3) « UK (1)
* Mexico (1)
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The 12 GeV upgrade

* CEBAF design and performance make easy the energy upgrade
* CEBAF RF cavities exceeded the designed specification by 50%

* Maximum beam energy of 6 GeV routinely achieved (4 GeV max nominal energy)

* ARCS can accommodate an electron beam up to 24 GeV
* Upgrade of the accelerator
* Construction of new equipment for Hall A,B and C
* Construction of a new experimental hall (Hall D)

The Upgrade of CEBAF to 12 GeV (the highest priority of the
2007 NSAC Long Range Plan) is now well underway

¢ Project is “on cost and on schedule” and over half complete as of today
e |nitial beam operation to begin in Hall A in Oct 2014 and full operation by Jun 2015

The 12 GeV Research Program is Evolving Rapidly
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CEBAF @12 GeV

Upgrade magnets
and power supplies

20 cryomodules

cryomodules

Enhance equipment
in existing halls
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*Understand how hadrons are constructed from the quarks and gluons of QCD
*XUnderstand the QCD basis for the nucleon-nucleon force
*Explore the limits of our understanding of nuclear structure

* high precision

 short distances

* the transition from the nucleon-meson to the QCD description

*To make progress in these areas we must address critical issues in “strong QCD”:

* What is the mechanism of confinement?

* Where does the dynamics of the g-q interaction make a transition from the strong (confinement)
to the perturbative (QED-like) QCD regime!?

*Probe potential new physics through high precision tests of the Standard Model
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12 GeV White Paper

Jozef Dudek
Thomas Jefferson National Accelerator Facility, Newport News, VA 23606 USA
Old Dominion University, Norfolk, VA 23529

Rolf Ent
Thomas Jefferson National Accelerator Facility, Newport News, VA 23606 USA

Rouven Essig
C.N. Yang Institute for Theoretical Physics, Stony Brook, NY 11794

Krishna Kumar
University of Massachusetts, Amherst, MA 01003

Curtis Meyer
Carnegie Mellon University Pittsburgh, PA 15213

Robert McKeown
Thomas Jefferson National Accelerator Facility, Newport News, VA 23606 USA

Zein Eddine Meziani
Temple University, Philadelphia, PA 19122

Gerald A. Miller
University of Washington, Seattle, WA 98195

P hwcs Oppon“niﬁes With ' Michael Pennington
th e l 2 G ev Up F. de at Jgserson Lab Thomas Jefferson National Accelerator Facility, Newport News, VA 23606 USA

David Richards
Thomas Jefferson National Accelerator Facility, Newport News, VA 23606 USA

Larry Weinstein
Old Dominion University, Norfolk, VA 23529

Glenn Young
Thomas Jefferson National Accelerator Facility, Newport News, VA 23606 USA

Susan Brown, Administrative Support
Thomas Jefferson National Accelerator Facility, Newport News, VA 23606 USA

Eur.Phys.]. A48 (2012) 187
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AOD Eﬂon
PED Effort
Civil Construction
Procurement & Assembls
Installation & Checkout
Beam COmmlss»mg

14-Months
Contmgency

*12 GeV - Total project cost: 310M$

*~75% completed, 88% obligated at May 2013
*Base equipment fully funded by DOE
*JLABI2 (Italy) contributes to extra equipment

obﬁ 10

JLABI12/PANDA Collaboration

May 18th 2012: 6 GeV program completed!

16-month installation: May 2012 - Sept 2013

Accelerator Commissioning Oct 2013
Hall A commissioning start Feb 2014
Hall D commissioning start Oct 2014
Halls B/C commissioning start Jan 2016
Project Completion March 2017
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The Hall-B

* Magnetic spectrometer
egion based on six-coil toroidal
| o= R field
1 5 Y * Large kinematical
s 1 coverage + high luminosity
1R ' (up to 10* cm?s)
* Simultaneous
measurement of

CTOF .
=)
{ e

SVT- Vo g
)=

>

Solenoid ‘ ‘ ’ ] f
x!df-_u. | SS exclusive and inclusive

HTCC S o

reactions
 Capability of polarized
target experiments

Torus

CLASI2 Forward Tagger
Large Angle

- Calorimeters

*nandy
detection at
large angles
10 enlarged
acceptance
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‘ —\ Region 2

) | Region 1
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Nucleon structure: TMD
The RICH detector for CLASI2

Kaon Id up to 8 GeV/c mandatory for the
TMD physics (flavor separation)
— RICH replacing Low Threshold
Cerenkov Counter

> 30 separation at 8 GeV/c with not-UV PMT

—— Data

o Full p/k/TT 8 GeV/c

separation in
Mirror + 3-8 GeV/c range

Aerogel

—=— Monte Carlo
ly PMT w/o UV window (50 %)

On
$ 1
@

DATA & MC consistent

e l/ﬁlaw

o T1/k separation at
4-50 @ p=8 GeV/C
with RF~1000

Expected working point =
- l - l - l - ] L 1 - I 11 l - l i - I I ey
Y4 s s 12 14 16 18 20 22
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Studies of partonic distributions using

. , R A 12 GeV Research Proposal to Jefferson Lab (PAC 34)
semi-inclusive production of Kaons

A 12 GeV Research Proposal to Jefferson Lab (PAC 34)

Studies of the Boer-Mulders Asymmetry in Kaon K. Hafidi *, J. Arrington, R. Dupré, D. F. Geesaman, R. J. Holt, Studies of Spin-Orbit Correlations in Kaon Electroproduction

D. H. Potterveld, P. E. Reimer, P. Solvignon in DIS with polarized hydrogen and deuterium targets
Argonne National Laboratory, Argonne IL 60439, USA

Electroproduction with Hydrogen and Deuterium Targets

H. Avakian®™, A. Bacchetta, V.D. Burkert, L.Elouadrhiri, V. Kubarovsky, S Stepanyan, C. Weiss F. Benmokhtar T Y. Van Haarlem H. Avakian', A. Bacchetta, V.D. Burkert, L.Elouadrhiri, V. Kubarovsky, S Stepanyan

Jefferson Lab, Newport News, VA 23606, USA Jefferson Lab, Newport News, VA 23606, USA
- . Carnegie Mellon University, Pittsburgh, PA 15213, USA
Z.-E. Meziani’, B. Sawatzky, A. Lukhanin E. Cisbanif, F. Cusanno, F. Garibaldi, S. Frullani

Temple University 1900 N. 13th St.Philadelphia, PA 19122, 6082, USA VI. Battaglieri, R. De Vita, V. Drozdov, M. Osipenko, M. Ripani, M. Taiuti INFN Roma I and Istituto Superiore di Sanita’, 1-00161 Rome, Italy

P.F. Dalpiaz, G. Ciullo, M. Contalbrigo', F. Giordano, P. Lenisa, L. Pappalardo INEN, Via Dodecaneso 33, 16146 Genova, Ttaly P. Rossit, E. De Sanctis, L. Hovsepyan, M. Mirazita, and S. Anefalos Pereira

University of Ferrara, Via Paradiso, I-44100, Ferrara, Italy . L R . .
: ’ . . . . . INFN, Laboratori N li di Frascati , Via E. Fermi, 1-00044 F ti, [taly
M. Mirazita T, E. De Sanctis, L. Hovsepyan, S. A. Pereira, P. Rossi » LADOFRIOR Sazionatl ¢ Fascalt , Yia . Turm, rascatl, 1ay

INFN Laboratori Nazionali di Frascati, I-00044 Frascati, Italy
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Meson Spectroscopy

A CLAS Collaboration Proposal to PAC37 J Lab M eSOnEX P rog I"am

Meson Spectroscopy with low OZEETaav il hunting for new configurations beyond qq and qqq
scattering in CLAS12 * Exotic meson search *New equipment to detect e

* Hadron spectroscopy scattered at low angle
M. Battaglieri*f, A. Bersani, A. Celentano, R. De Vitaf, M. Osipenko, M. Ripani, M. Taiuti ° J/qJ threshold production *Distributed data an alys is

Istituto Nazionale di Fisica Nucleare, Sezione di Genova

e Dipartimento di Fisica dell’Universita, 16146 Genova, Italy center: HASPECT

The Forward Tagger for CLAS|2 ‘ /

Preamplifier
| Support Rails

Cooling Pipes
Thermal Shield

FT-Cal- PbWOQO, calorimeter
electron energy/momentum
Photon energy (V=E-E")
Polarization €' =| + Vv2/2EF’

FT-Trck- MlcroMegas\ ‘7 -

detectors
electron angles and polarlz '

LED Calibration System
and Support

Crystal Supports

BTF Proto16 Test

o GEMC
Simulations

e +20 deg

e 0deg

FT-Hodo - Scintillator tiles
veto for photons
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Meson spectroscopy: global PWA

Global strategy:
*Creation of twin and parallel centers for both analysis and theory development
HASPECT: *XCollaboration and exchanges: personnel, short visits, ...
Act locally *Coordination via JLab Pysics Analysis Center
¢ *Creation of a “Hadron spectrum” working grou
but think i S

*Common funding plans:
globally! * European-FP7 (EU calls and local): HadronPhysics4, Synergy grants

* DOE-Topical -collaboration proposals
* Helmholtz Virtual-Institutes

AICHC Can

Glasgow ¢
Edlnburgh @
’
LHCb COMPASS u@
| ‘\"" HASPECT
JLab &an Genova

PhySICS An 1|)’S|S i A t QQG Homepage of the Quarkonium Working Group
I l(, d

Center

QWG Publications
l

Indian Ocean

: %
South Pacific d o
Ocean South Atlantic
Ocean

1315 JLAB12/PANDA Collaboration M.Battaglieri - INFN GE




Beyond the Standard Model: | ;.\, Hunting (BH)
the H PS experi ment Narrow e+e-resonance over a QED background

w good mass resolution: camass~| MeV

2) Secondary decay vertex (vertexing)

Detached vertex from few mm to tens cm
w 5ood spacial resolution: Gyertex~ | mm

\§

LV
¥ HEAVY PHOTON
@ g SEARCH

4

i 4

BH + Vertexing = enhanced
experimental reach

H]mb

Bump

hunti
urll_lng

vertexing

Muon hodoscopes

-‘Tracker

Measurement Trigger and PID
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Preliminary Plans for
First Years of Beam in Hall B

* 6 A rated experiments in first 3 years of running
* PCR, HPS, pDVCS, nDVCS, pSIDIS, g,°/g,"
* High discovery potential during first year

CLAS12

Installation  Early 11 GeV Experiments

pDVCS nDVCS 5
& GPDs & GPDs 8.°, 8, Proton TMDs

Proton pSIDIS &  NSIDIS largex  Transverse
Charge TMDs & TMDs spinstr.  spin structure

Radius

15t beam
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‘ CY 2014 CY 2015 CY 2016 CYy 2017 CY 2018
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