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Laser-Electron-Gamma-Source (LEGS)
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Polarized cross sections and asymmetries:

e flip between 6 y-beam polarization states: R-circular,  0° Linear, +45° Linear
L-circular, 90° Linear, —45° Linear

(H) For Hydrogen polarization P, = P" defined as +1 when spin is along z,
- there are three asymmetries: 2 , G and E :
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(D) For Deuterium with vector polarization P";, along y-beam, and tensor polarization P" .,

- there are three vector asymmetries: > ,G and E ;
- and there are 2 tensor asymmetries: 7",, and 7%,, :
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Separating H and D data with spin flip - example, n° production

Run A: H - D with parallel spins Run B: H - D with anti-parallel spins

o, =o| p(7,n°)|+0| DF,n")] o, =o| p(7,7°)|+0| DF,n")]

o, =o| p(¥,n°) |+ 0| DF,x")]

o) =o| p(¥,n°) |+ 0| DF,x")]

Ac(p)=(0,, - 0'1,2)p = [GfR - O';E‘R:|+|:0'§L - O';L:I from yp — n°p

Ao(D)=(0,,-0,,), = [O‘?L -0; ]+ |:0'§L — O';i‘R] from yD — X

- similarily, runs with different P,, separate Vector and Tensor D-observables

- in general, one fits out different observables from runs with different polarizations



Physics from H - D measurements:
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A campaign to determine the y+n multipoles

Born(s,u) + HL‘H‘, ’

@NN

-
-
-
"y

9(YAN)

F(A)

>
YN—TN input
Imp

FSI

Rescat

New polarization data

Data (do, 2, E, G, ...)

< TtNN

YD—7TNN

T.S.-Harry Lee
T. Sato

A. Matsuyama




15T/10 mK

HD Target Polarization -
Hydrogen Y P =0.91
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HD#4 Spring’05 Running Cycle
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LEGS production run #2, deepUV-1 (Spring'05)
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- target cell and Al wires
contain the only unpolarizable nucleons;

- background is sampled in runs with an empty cell



I preliminary !
3/4 of High tag setting
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I preliminary !
3/4 of data from top Ey bite
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-Very preliminary -
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neutron-barrel
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Central tracking with magnetic analysis
in a Time-Projection Chamber

e isolate neutron reactions:

Y+n—>T p

separate

TN

D(y, m~ p) from D(y, ©* n)

~_

measure the n* charge

Large-bore 2 tesla solenoid

Central tracking_Oct’05




Experiment schedule - through 2006

v Fall04: H-D(y.n°) toextract H(y,n°) and H(y,n")

v FY’05: H-D(y,n°) to extract D(y.n°)

o Sept’05-Jan’06:

o Feb’06 -Apr06:

o May'06 -June’06:
o Aug’oeé -Sept’06:

extract:

e Oct’06:

install Time-Projection-Chamber

H,(y,m"), D,(y,x=") calibrations

Flf)(yn) - run 1
(y,m*) - run 2

D(y.,n), D%y, Hy.x")

expected end of LEGS experiments
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