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- Analysis Update (E1F dataset).
- Current status and future work.

- These results will be presented at the
upcoming DNP conference.



Kinematics Definitions

e+p »e’+K*+(A—>m-+p)

/ hadron plane

(P.E) o
electron scattering plane x 1‘-1 :
o
%W
%
-?Gl
v=E-E’.. Energy transferred by virtual photon.
Q%=-q2=4EE’sin?(0,/2)......... Momentum of virtual photon.

WM 242M v-Q2.............. C.M. mass of intermediate state.




Analysis Method Summary
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» Electron identification
= Good EC fiducial cut
» Good traceback to target
* Fiducial cuts (flat acceptance region)
= Momentum corrections
» Hadron (K, p) identification
= Timing cut
* Fiducial cuts
* Momentum corrections
= Hyperon (A, X°) identification
» Reconstructed missing mass for e+p—2>e’K*(Y)
* For recoil polarization observables e+p—2>e’K*p(n)
iInclude n~ missing-mass cut
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Study of Electron Cuts
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Study of Electron Cuts
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Study of Electron Cuts
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Hadron |Identification
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Timing cut to minimize At=1t, —t,

At - Difference between the time t, it takes for hadron with
momentum p to travel from vertex to SC and the time t, it
takes for assumed particle with the same momentum to travel
the same distance.

t1 = ij my 2y d - distance from vertex to SC system
Gic BLye
d P : :

ty = ——, [a= m, - is the assumed particle mass.

2= g0 P2 \/ a0 1 7 2 P

B B p* + (mgc)?
At =1 (1 d P+ (mlc)2>

Minimum At identifies the hadron. oo
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Hadron |Identification
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K* is OUT of &t cut range
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Hadron |Identification
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Minimum At identifies the hadron.

ALL p and K (NO A or T missing mass cuts )
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Hadron |Identification
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Minimum At identifies the hadron.

ALL p and K (NO A or T missing mass cuts )
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Hyperon ldentification
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Total number of events with ALL
standard e cuts was ~193,000.

700
« Total number of events
~ recovered after removing
w dt cuts and some of the e~ cuts
. is ~174,000, bringing the total
1 106 11 115 12 125 13 135 14 0 number Of GOOD events to
N s MM(? 1 367,069 ~367,000.
g Entries 3670694
- Mean 1.134 . ] ]
- SEEE R Background in the A missing
- x/mdf 642.2 / 19 .
! Constant 01541540 mass spectrum is due to
i Sl 0176420 MOSTLY misidentified 1’s, some
- misidentified p's and 2's.
08 09 12 13 14

P
eK™ missing mass
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/\ Polarization Extraction
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Parity non-conservation in weak decay
allows to extract recoll polarization
from p angular distribution.
dN
d cos O1tF

where: a= 0.642 + 0.013 (PDG)
Two ways to extract polarization: :

1. Calculating Py~ (Ng-Ng) / (Ne+Ng) .| Fit = A + Bx
’ A = 686.00 +/- 9.26,

= N{1 4+ aP, cos pr)a T g "

Entries 5490
xX°/ndf 2.026 / 6
AO 686.0 + 9.260
Al

800 |-

—89.94 &=

~l

00 |

600 |-

2. Fitting a line to angular 300 |
distribution. 200 | B =-89.94 +/- 16.21

The presented polarization results B P,=-0.204 +/-0.038 o
are CALCU LATED Vla forward_ -1 -08 -06 -04 -02 0O Rc|>:_2 04 06 o8 1
backward asymmetry. CoS(B,7F),n s
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Induced Polarization vs cos(8,,“M)
e s eesssss  Preliminary Results

1.6<W<1.65 GeV

e
L A A AR RN LA LA LR

1580604020 02040608 1

1.7<W<1.75 GeV

o
)
(U o U ot e

RN

£ b ¢ A
o5 ¢ f

1080604020 02040608 1

1.8<W<1.85 GeV

A
pes!

o
LA L AN LN LA RALE LR LA

; S
: 4 ;

108060402 0 02040608 1

1.71<W<1.87 (GeV)

SUM over Q?, @

1.65<W<1.7 GeV

oF iy
3 A

S

1.75<W<1.8 GeV

o
N
AN RARNRANLRRE LRRE AR

06f Xl§§’,
Sed f

198060402 0 02040608 1

1.85<W<1.9 GeV

1 A

o
LA R LN R LN LR RAR LR AR LA

1508060402 0 02040608 1

1.95<W<2.0 GeV

41

0.F A a
3

080604020 02040608 1

085 A Polarization N
H Vv Polarization N, Simeon

i
i XIXX

|
o
=)

AR U R LA LN L N LA |
e —

5080604020 02040608 1

2.15<W<2.2 GeV

|
o
PP Ry A -k

i I 1950

1080604020 02040608 1

W: 1.6-2.2 (GeV), 50 MeV bins

SUM over Q?, ®

2.0<W<2.05 GeV

54 i A A A

080604020 02040608 1

A Polarization N
Y  Polarization N, Simeon

1
o o
o
—— —
L ol
)
| 2]

+*
E
-
-

2.2<W<2.25 GeV

1 Itix’

1080604020 02040608 1

1.873<W<2.152 (GeV)
SUM over Q?, @




N

L]

N

1
0.8
0.6
0.4
0.2
0

0.2
0.4
-0.6
0.8

-1

OO BRNOND O 00

0.6
0.4
0.2

0.2
0.4
-0.6
0.8

0.8
0.6
0.4
0.2

0.2

0.6
0.8

Induced Polarization vs W
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Induced Polarization vs W (photoproduction)
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m Background Polarization vs W
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Preliminary Results
SUM over Q?, @

Polarization vs W, Normal, cos(th_K_CM) (0.4,0.6)
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Current Status

= Geometrical fiducial cuts are finalized.
= ¢-and hadron cuts are finalized.
= Final state identification cuts are finalized.

= Currently working on background subtraction using
MC templates for fitting.

Polarized 2 contribution must be accounted for.
Although the m and p backgrounds are unpolarized,
they still have some dilution effect on polarization
results.

M. Gabrielyan, Florida International University



Future Work

It is necessary to repeat induced polarization measurement by Simeon
McAleer (FSU). Previous measurement combines data from 4 different data
sets with different energies and torus currents.

E,. (GeV) W(GeV) Q%(GeV?) N, N,

2.567 1.6-2.1 0.3-1.3 42000 8000

4.261 1.6-2.5 0.7-3.0 34000 6500

5.754 1.6-3.0 1.5-4.5 82000 16000

5.499 1.6-3.0 0.8-3.5 367000 ?
NEXT...

* Determine acceptance corrections.

* Acceptance corrected polarization extraction.

Strong systematic check of our results is to show that the P, and P,
components are consistent with 0.

* Systematic error analysis.

» Comparison to theory. =X

M. Gabrielyan, Florida International University )



P, and Pt vs cos(6,“M)
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No acceptance corrections. No background subtraction.
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Fit Parameters for Background Polarization
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T Polarization vs cos(6,“M) m Polarization vs W

PO X2 PO X2
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0.05041 = 0.02858 4.425/6 0.009249 + 0.02339 12.6/20
0.02712 + 0.02632 4.305/6 0.0218 + 0.03903 11.81/15
0.02177 £ 0.02774 2.648/6 -0.02241 + 0.03918 10.01/11
-0.01067 £+ 0.03036 6.47/6 -0.005989 + 0.04029 16.3/10
0.03236 + 0.03376 11.87/6 0.03934 £ 0.03914 4.454/8
0.03690 + 0.03814 6.608/6 -0.03334 = 0.037755 10.35/7
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™ Background Polarization vs cos(8,“M
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Electron Cuts
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