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Experimental Requirements
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New equipment to meet experimental needs:

In addition to the existing equipment:
* HRS pair
* BigBite

* Beamline instrumentation (BCM’s, BPM'’s, Polarimeters, ...)

« Large Acceptance Moderate Resolution Magnetic spectrometer
(MAD)

« Large Acceptance, High Resolution Photon Calorimeter

— AQ~ 0.1sr.
— 676 PbF, Crystals (26 x 26 x 200mm3)
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RCS Setup

Proton
New in 12 GeV setup:

Target 1. BigCal — 1700 modules

2. Forward angle , high momentum PS

3. 12% radiator, local shielding

Electron Beam

Radiator

Magnet

Calorimeter
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Spectrometer Requirements

« AQ ~ 30 msrat 35° (~ 15 msr at 15°)
Momentum Acceptance: AP/ ~30%
Maximum Central Momentum: ~ 8 GeV/c

* Minimum Scattering Angle: 12-15°
— reduced AQ at smaller angles

« Moderate Resolutions:
— ~0.3% in momentum

— ~1 mr (~3 mr) in horizontal (vertical angles)
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The MAD
Medium Acceptance Device

« 2 combined function magnets:
— Quadrupole + Dipole

— Field components are
independently tunable = versaltility

« ~30°bend (10 + 20)

« Adjustable initial drift provides
smaller scattering angles at
reduced AQ
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Detector Package

— Scintillators

— Drift Chambers

— Gas Cerenkov

— Aerogel Cerenkov

— Electromagnetic Calorimeter
— Focal Plane Polarimeter

May 27, 2003 NAPP 2003: J.J. LeRose




MAD Detector Configurations

Hadrons
Leptons
X
X Drift Chambers S1 Cherenkov $2 Calo
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Scintillators Drift Chamber | Gas Cerenkov Calorimeter
Sensitive area | 50(60) x 200(250) cm” | 50 x 250 cm* | 60 x 250 cm? 100 x 300 cm”
Length 10, 10, 20 cm 100 cm 250 cm 100 cm
Segmentation | 16 paddles, 4 planes 1200 12 PMT's 192 PMT's
Resolution 0.15ns 75 um > 7.5 ph. Electrons | 10%/E™
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Hall A @ 12 GeV

 Versatile collection of instruments are

planned addressing a broad spectrum
of interesting Physics.

* Much more detall is available
— See:http://hallaweb.jlab.org/12GeV/
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Inclusive Structure Measurements

@ CEBAF 11 GeV, W > 2 GeV
B CEBAT 11 Ge¥, W > 1.2 GeV
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Semi-Inclusive Processes

VALENCE SPIN STRUCTURE
USING
SEMI-INCLUSIVE DEEP INELASTIC SCATTERIN&

4 HERMES preliminary {1996-2000)
tJLabat 11 GeV "{,_f- i
,4’4,"
b F
ot ¥
———————— e e e R R i o B e e B

(ad +adyd + 3y

+_+%»--+--+——+-—+-+-—+—+—+————————

AYG

May 27, 2003 NAPP 2003: J.J. LeRose

4 ]Lab 12 GeV projected errors
ELAC El55xdata

— g ooy’

QCD|Sum Rules




e
b

an(x)
=]

—_ ok mh
= o, o

e
N

2 o ==
S N B M 00 -

A {p) + A(p) A (p)
% HERMES ++
0.8 rAE143 - - )
& SMC + +
0.4 t 44 L + * L }\ y
= A FNAL E866 J i- o
- 0.2 t ) r ¢+
g L1 - deimanmew 4
- H} } ¥ O F eomsovnesns 0 wibbibifiets :1 TTETTY LYY
— + JLab ot 11 Gav ' "
= “5“ 7600 hour on Ny | MR T A {p) .
X . ] 0.3} A {*He) E AT CHe) A CHe
:_ “““““ 7 F -0 8-E-0 "‘“—‘""I"i‘}‘"l*“‘ ““““““““ & HERMES k
ll 0.2 [0 E142 L L
- A E154
= 0.1} + L L
;_ Oi‘jﬂ;.,é‘:.‘%‘.+” -ﬁ#%n I EXT Y ﬁ}ﬂ‘ (ZEIEX2Y
E | . | . | . | . | . ey ) ] )| +
0 0.1 0.2 0.3 0.4 0.5 06 ‘ %
_0'2 - - .
t JLab ot 11 Gav "
1000 hour on *He Ay {*He) . AT(E ) .
0 02 04 06 0 02 04 06 0 02 04 06

x

May 27, 2003 NAPP 2003: J.J. LeRose



Exclusive Processes
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Hadrons in the Nuclear Medium

Charm Production Near Threshold
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“12 GeV’ Beam Iin Hall A

Key Parameters of Beam quality

Parameter: Present @ 6 GeV  With Upgrade @ 12 GeV*
Horizontal emittance ex 2.9 x 10" m.rad 9x10°

Vertical emittance e, 2.9 x 107 m.rad 1.9x 10°

Energy Spread 5P/P 1x10™ 2x10™

*really 11 GeV
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MAD Parameters:

Central Momentum 7.5 GeV/c
AP/Pg -15% <5 < +15%

Yo acceptance -20 cm <y < +20 cm’

Configuration® 35° 20° 12°°

0p acceptance +198 m-rad +138 m-rad +68 m-rad

do acceptance +35 m-rad +32 m-rad +23 m-rad

AQ ~ 28 msr ~ 18 msr ~6 msr

2nd order® 8 1.3x 107 1.0x 107 0.7x10°
1% order® 9, 1.9 m-rad 1.3 m-rad 0.6 m-rad
1% order” oy, 0.5 m-rad 0.5 m-rad 0.5 m-rad
1% order” oy, 2.6 mm 3.6 mm 4.6 mm

! do span stays the same but minimum and maximum shift with ys.
Minimum central scattering angle. These values are only approximate and will
ultimately depend on the detailed design of the magnets
® This is starting to look impractical. 15° looks better.
* Worst case software correction error for 3 = 15%
® Assumes 0.5 m-rad angle determination and 100um position
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