ates [_arge Acceptance Spectrometer Toroid

Symmetric, large acceptance, general purpose detector
Polarized electron beam (850 MeV, 65% polarization)
Highly polarized, internal, gas targets of H and D

Systematic study of the spin-dependent, electro-magnetic
interaction in few nucleon systems

* Nucleon form factors
« Deuteron form factors
- Study few body effects, pion production, ...
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Polarized Source Lj%__!w, ]

Recirculator

Ml 10T

Siberian
Snake

w— "“

South Hall Ring

¥.tj

0‘.

500 MeV Linac + Recirculator South Hall Storage Ring

Electrons up to 1 GeV electrons * 175 mA injected, ~25 minute lifetime

70% polarization typical e Siberian snake, spin flipper

* 65% polarization in ring typical
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Laser strikes oncoming electron beam
Backscattered photons detected in Csl
Laser helicity flipped in Pockels cell

Chopper wheel allows simultaneous measure of
background

Asymmetry gives online measure of beam
polarization

Polarization = +64.9+ 1.7%

Polarization = -64.6 + 1.6%
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/ T Dissociator
/
- Nozzle

Valve

Sixpole System 1

Cryo Pump % MFT Transition

Sixpole System 2
Getter Pump

Target Magnet , -

SFT Transition

To lon ; 3 T s it A

Polarimeter __ L i WFT Transition
. - Valve

Coldhead

To Turbo Pump
To Turbo Pump

Target Cell
Sixpol

Chopper
QM S

Getter Pump
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Isotopically pure H or D
Vector polarized H
Vector and Tensor polarized D

Holding field 32 deg to left
Parallel/perpendicular kinematics
Rapidly change polarization
Change every 5 minutes
Reduce systematic errors

Target thickness for D (60 cm cell)

6 x 10" Atoms/cm’

Typical polarizations for D
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MAGNET
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Toroidal magnet
Bax=3.-8 kG
Drift chambers
3 chambers/sector
2 superlayers/chamber (+5°)
3 sense layers/superlayer
18 tracking layers/sector
954 sense wires
Aerogel Cerenkov detectors
— 1 cm thick
— Electron identification
Time of Flight scintillators
— 16 vertical bars 5 cm thick

— Trigger and relative timing

Neutron detectors
— 10 cm thick left sector
— 25-30 cm thick right sector
2 level Trigger system
— Several reaction channels
— Simultaneous measurements
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Hrun 1, December 2003

— reversed BLAST field — electrons out-bending
— 20 kC beam (3.4 pb') P,=45% 480k elastic events

Hrun 2, April 2004

— nominal BLAST field — electrons in-bending
— 57 kC beam (9.6 pb') P,=40% 950k elastic events

D run, May - October 2004
— 450 kC beam (169 pb') P,=72%,P

_= 68 %,

4

Hrun3, November 2004
— ~250kC  (~60 pb™)
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| WO. Gayou etal., PRL 88,092301 @002) |
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Ratio of Proton Form Factors

Rosenbluth separation
Unpolarized scattering

Polarization transfer
Polarized electron beam
G,  PBE+E .

- = B tan7
(].'\1 ...J.".[p e
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Polarized beam and target > can use asymmetries

—27TV s cos 07 G§42 + 2\/2T(1—|—T)’UTL/ sin 8* cos ¢* G% , G,
(147)vr G2 +27vr GE 2

Aewp = PP,

Target spin angle 32° into sector
— Electron into left sector
- q roughly perpendicular to spin, 6°~90°
— Electron into right sector
- q roughly parallel to spin, 6°~0°

>

— Denominator cancels
_ 25 —xh .G%/GZJ
z2p— 2R GE/Gyy,

Recent Results from Blast - D.K. Hasell 25/10/04




Preliminary data

—#— BLAST projected
—e— BLAST 850 MeV
—&— Jones et al. [00]
—e— Gayou et al. [02] RV %
Miller [02] W NT Low Q2
Wagenbrunn et al. [01] \ ’ )
Cardarelli and Simula [00] N — independent

-~ Lioo AN measurement
--- Maetal [02] " a4
- Holzwarth [96] A\ — nomalization

Lu and Thomas [93)] —_ prOtOn radius

| 2 ) — information
Q" (GeVic) on pion cloud

—
o —
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Deuteron form factors GC, GM, and GQ
— Gg arising from D state contributions =» tensor force

Rosenbluth separation insufficient

FSn2GR(Q?) + 2nG3(Q2)

—
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Recon’ed Particle Mass as PID

T T T 17

<4—— Protons

Deuterons

T IIIIIII]

Data

Monte Carlo

‘\Illl\l\ll\l\llll\l

0.5 1 15

Recent Results from Blast - D.K. Hasell
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Event selection

— basic timing cuts
— 2 oppositely charged tracks +
— D mass from momenta and energy from timing

Background

— cell walls, positrons from beam halo, misidentified
protons

— study with empty and H runs
13 25/10/04
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0l—
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'1 — (] Bates(1994)
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B -------Tjon RIA + mpe» o
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Recent Results from Blast - D.K. Hasell 14

80% of available data
included in this
analysis (280 K)

Tensor polarization of
target obtained by
normalizing at low Q2

Systematics still need
to be checked

Consistency checks
with T,;and T,,

Unfold deuteron form
factors
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I:p=(Ep spp)

Deuterium readily breaks up
into two nucleons
—e+d—e'+p+n
— electro-disintegration
d(e,e'N)N cross section can be
written as:

S(hP,P,) = S;(1+BA; +P,Aq +h(A, +P,Ay +P, AL
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Analysis of 200kC of 450kC collected data
Vector polarization from fitting asymmetry below p,, = 0.15GeV
Vector asymmetry sensitive to G.PG,P see subnuclear effects

d(e.,e’p)n Beam-Vector Asymmetry A Zd Vs. p,

Perpendicular Kinematics I Parallel Kinematics ]

.96
BONN < | BONN
BONN + MEC BONN + MEC

0.4
BONN + MEC + IC + RC | BONN + MEC + IC + RC

/ T
eSS

=

—

|
0.4 0.5

Pm (GeV)
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Tensor polarization from independent T, fit
Sensitive to D state contributions

’ T
d(e,e’p)n Tensor Asymmetry A, Vs. p,,

[ Perpendicular Kinematics ] | Parallel Kinematics ]

- 9.2 - 8.2
< <t

BONN T BONN
0.15 BONN + MEC 0.15s. BONN + MEC

BONN + MEC + IC + RC " 01' BONN + MEC + IC + RC
/ . “ = "

rrlrrrﬂ'lr]r

T T T

| : |
0.4 0.5 0 : : . 0.4 0.5
Pu (GeV) P, (GeV)
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3000

7000— .
C Deuterium

6000 f— Hydrogen
5000 f—
P * BLASTMC

60
2500

2000 50

counts/kC

1500 40

|IIII|IIII|IIII|IlIIIIIII|IlIIIIIII|Il

1000

]
QFETTITTTT

'c,IIII|I\II|IIII|\IlI|IIIJ|I\II|

timing cuts, only 1 charged track, hit
in neutron detector

time resolution of ~5 ns

Neutron momentum resolution: ~5%

require missing mass to be m,
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High signal to noise ratio
140k total neutrons after cuts

<2% empty target contribution

~10% background from hydrogen
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1 1.2 14
Q4(GeV’lc?)

Preliminary result

Only 60% of data, final
data should reach 0.5

Use Arenhovel’s
calculations for G",,
and contribution of G

Need to combine with
other BLAST
measurements for
global fit

Provide low Q2 data
— Check bump
— Pion cloud
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G,," from inclusive electron scattering from D

T, and T,, from eD elastic scattering

Pion production
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