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12 GeV Upgrade Project

Upgrade is designed to build on existing
facility: vast majority of accelerator and
experimental equipment have continued

use

New Hall

Upgrade arc magnets
and supplies
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rhe Frontiers of Nuclear Science .- Maintain capability to
1€ Frontiers of Nuc >Cience. > .
A LONG RANGE PLAN deliver lower pass beam
’ energies: 2.2, 4. 4, 6

The completion of the 12 20 cryomodules

GeV Upgrade of CEBAF
was ranked the highest

priority in the 2007 cryomodules
NSAC Long Range Plan.

Scope of the project includes:

A Doubling the accelerator beam energy

in existing Halls U A New experimental Hall D and beamline
A Upgrades to existing Experimental Halls

Enhanced capabilities
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Detector Performance Requirements

GlueX/Hall D Detector

Hall D Hall B Hall C Hall A
excellent luminosity energy reach installation
hermeticity 1035 sSpace
polarized photons hermeticity precision
E;~8.5-9 GeV 11 GeV beamline
108 photons/s target flexibility

good momentum/angle resolution excellent momentum resolution

high multiplicity reconstruction

luminosity up to 1038

particle ID




Hall D Aerial, September 2011
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Excavation i Sept 2009
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Civil Construction: Hall D Complex 2009-2010
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Hall D Target Hall Complete

Experimental HaIRFE 28 Dec 201

Southeast Corner
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Office of

Science
Hall C Summer Workshop June 22, 2012 U.S. DEPARTMENT OF ENERGY

mmm Thomas Jefferson National Accelerator Facility '




Hall D: Ready for Equipment 28 Dec 2010

20 Ton Bridge Crane
Hook height 36 feet
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Solenoid Piers
PhotonBeam 1 1 6 4
above the floor
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Hall D: Tagger Building
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Hall D: Counting House

Oct 2011

Control Room
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Hall D: Cryo Plant Building

Cryo Plant 1 Equipment Room
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Hall D: Service Building
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Hall D: Tunnel Connection

pPP—=S" Office of

Science
* Noclear e - @+ Hall C Summer Wor p June 22, 2012 U.S. DEPARTMENT OF ENERGY

mmm Thomas Jefferson National Accelerator Facility




Cryomodules: View of the Test Lab May 31, 2012

Moving equipment from Test Lab
C100-08 —staged forassembly

C100-09 & -10 temporarily stored
‘out-of-the-way’ inthe
(decommissioned) cleanroom.
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Cryomodule Installation: Coming down the tunnel
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Two Cryomodules Installed

2010 Oct, 2011
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Cryogenics i CHL Doubling

Connectiontolinacsi n | ate Spring 013
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‘Lower coldbox in HL2 building
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Upper coldbox being erected

Hall D refrigerator is being installed.
On track for cool-down of solenoid in November 2012
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Arc Dipole Rework (summer 2011)
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Arc Dipole Refurbishment West Arc Refurbished Dipoles & Arc 10 Installation
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West Spreader: May 18, 2012
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West Spreader: June 13, 2012
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Hall A Equipment

Maintain HRS spectrometer pair

Physics adds SBS spectrometer
(similar to BigBite spectrometer)

s Electron
Multiplier Trackers

P‘oarim - & SBS Setu(}? . C°'°'""“e

Future Large Installations
Moller

Parity Violating e-e scattering
Precise standard model test

SOLID

Parity Violating e-quark scattering
High precision TMD studies
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Hall A Compton Polarimeter Electron Detector:
Installed, Commissioning underway

Optical Cavity with green laser
developed
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Hall A Beamline Change

Add another Mgller Quadrupole

Adjust Compton and Mgller
polarimeters for 11 GeV operation
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Hall B Equipment

A Key Features:
I 1torus & 1 solenoid magnet

T new detectors: Cerenkovs, calorimeters,
drift chambers, silicon vertex tracker

-- re-use some existing detectors
i hermetic device, low beam current, high luminos
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ARIIl at JLab stringing sense wires on Sectors 1 & 2

ARII at Old Dominion U building Sector 6 (last one!)

AR at Idaho State U stringing Sector 3 & 4
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Hall B Preshower Calorimeter

i Lead, scintillator bar & wavelength-shifting fiber complete for Sector 3
i PMTs being added
i Sector 4 is underway

pPP—=S" Office of

Science
Hall C Summer Workshop June 22, 2012 U.S. DEPARTMENT OF ENERGY

mmm Thomas Jefferson National Accelerator Facility




Hall B FTOF-1b Assembly at U South Carolina

Scintillator
Wrapping
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Hall B High Threshold Cerenkov Counter

Making mirror #4 type

1. All 12 mirror #3 substrates complete
2. All 12 mirror #4 substrates complete
3. All 12 mirror # 2 substrates complete
4. Tooling for mirror # 1 complete
5. All mirrors to be completed by Sept 2012
6. Coated sample mirrors end of June 2012
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Hall B Silicon Vertex Tracker: Sensor testing
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Hall B SVT : Flex Cable

AHybrid Flex Circuit Board (HFCB)

Marc Mchullen  R313
, SUT WFCh
! JLab HBI 041311
\

0

Rall
GND [§-—o |

HFCB, 100mV, 125ns, low gain, BLROFF, 300kHz, 0.1s, 200ns
25—

HFCB, 100mV, 125ns, low gain, BLROFF, 300kHz, 0.1s, 200ns
20

Mean: 532+ 7
r Sigma: 65+ 7

Mean: 25405 + 66
Sigma: 707 + 52

Channels
Channels
N
o
I

15

100 :
r 10—
5 5:_
1 L L r 1 L L 1 | L L : L L " | L h
0 22000 24000 26000 28000 00 200 400 600 800 1000
Threshold, e ENC, e

PP—=S" Office of

Science
"% Nuclear patter - Quat¥s"" - Hall C Summer Workshop June 22, 2012 U.S. DEPARTMENT OF ENERGY

mmm Thomas Jefferson National Accelerator Facility



FNAL Silicon Detector Facility
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Hall B SVT: Wire-bonding at FNAL SiDet Lab
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Hall C Equipment

Maintain HMS spectrometer
Remove SOS spectrometer
Add SHMS spectrometer
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A Key Features:
i 3 quadrupole & 1 dipole & 1 horizontal bend magnet
I new 6 element detector package
I complementary to existing spectrometer (HMS)
T rigid support structure

i well-shielded detecto raff-
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New Hall DT Photon Beam

lead-glass calorimeter

excited flux tube
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. start counter
hoton beam
N s | F S e
diamond forward drift
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waler chambers
central drift
| chamber
electron .
tagger magnet B superconducting
electron
. L magnet
beam tagger to detector distance ‘

is not to scale
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Hall D Solenoid Test 1 Success!

Magnet test stand, support equipment, and control consoles
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Solenoid Move to Hall D

Coils and yokes moving into Hall D
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Hall D BCAL Modules: University of Regina

A All 48 modules delivered to JLab

OA at Regina

A Scintillating fibers characterization
AModule dimensions

AVisual quality of the matrix
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