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Polarization Observables

Spin Polarization Transversity
Observable Beam Target Recoil Representation
?(|b1| + |ba|” + |bs|” + |bal®)
'r’(lb1|2 + |ba|? — |bs|® — |b/?)
¥(|b1|2 |baf* — [bs | + |ba?)
5(|b2|* + |ba|® — [ba]* — |s?)
Re(by b3 + babj)
Im(by b3 — bybj)
Im(—byb — bob})
Re(byb — bobi)
Re(—b1bj + bob3)
Im(b1b} + bab3)
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Available World Data

vp—KtA  Observ. N

wp— KtX®  Observ. Niata X?/Ndm

[62] CLAS 1590 1.44
[43] CLAS do/dt 1320 51] LEPS 45 1.23
[51] LEPS 45 [52] GRAAL 42 1.99

[62] CLAS 344 2.69
[50] GRAAL 66 140] CLAS . -

wjcLas o o 166

[43] CLAS 1270
[50] GRAAL 66
[52] GRAAL 66 vp— KTt . Nasta X7/Ndawa
[40] CLAS 160
(40| CLAS 160 [63] CLAS 48 3.84

I52] GRAAL 66 [64] SAPHIR 160 1.01
[65] CBT 0.76
[52] GRAAL 66 66] CBT 0.62
[65] CBT 0.90
(6] CBT 0.94
[66] CBT 1.73







Experimental Setup
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Tagger in Hall B
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The FROST Target

The FroST target and its components: Butanol Composition:

A:Primary heat exchanger I
B: 1K heat shield C,H,OH + liquid He

C:Holding coil

D:20 K heat shield

E: Outer vacuum can (Rohacell extension)

F: CH2 target E D
G: Carbon target
H:Butanol target

J:Target insert

K:Mixing chamber

L: Microwave waveguide

M: Kapton coldseal

J

Performance Specs: ‘ I
Base Temp: 28 mK w/o beam, 30 mK with F G H
Cooling Power: 800 yW @ 50 mK, 10 mW @ 100 mK, and 60 mW @ 300 mK
Polarization: +82%, -90%

1/e Relaxation Time: 2800 hours (+Pol), 1600 hours (-Pol)

g9b FROST Target Polarization

0
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Event Selection

A T Spectrum Beta vs Momentum cuts
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Vertices

Vertex using MVRT

Perp-Vertex (cm)

Proton_® vs Kaon_®
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Missing Mass Cuts
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Differential Cross-Section




Extracting ¢-Dependent Observables:
The Moment Method
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Moment Method continued...

ZA,I + 23,1 - ZC,I - 20,1

Po(Yao+Yeo—Yao—Yga) + Pa(Yoo + Yoo — Yoo — Yna)

2(Ps+ Fp) Po(Ya1 — Y1) + Pa(Ypa — You)

F__2\ATTC)
PaPe(Aa+Ac) Po(Yao+ Ypo+ Yao + Ypa) + Py(Yoo + Ypo + Yoo + Ypa)




Background Subtraction

resultW15CTH2D resultW15CTH2D







Results
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F for K*A

[ 1
1.65<W<1.70 GeV 1.70<W<1.75 GeV 1.75<W<1.80 GeV

b4
n

F asymmetry

SEIAIAIAIAIIIININININANINY ! Sy
AN AN
TEIIINANNNNNNNNNRN WA

= i~
1.80<W<1.85 GeV 1.90<W<1.95 GeV

©
n

<

F asymmetry

&
wn

SN aaviian SEaaaY
AN 3 AN
WA > AN

2.05<W<2.10 GeV

F asymmetry

. ! AN S o saaedd
ey AN R Ty R ey
AAMIIANRINWINMNY AIRATATAAIININWNY ARIRANINANINN

1 1
2.10<W<2.15 GeV 2.15<W<2.20 GeV 2.20<W<2.30 GeV

e
@

F asymmetry
o

°
o




F for K*20
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Very preliminary results for yn — K°Y

e clear A and K signal

e clear X° signal via
decay photon

e still some background
to be reduced
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Conclusion







Corrections

Missing mass of K* X from butanol vs @ Before Correction

Hadron Mass in sector 3
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More on Background Subtraction

resultW15CTH3D resultW15CTH3D resultW15CTH3D
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Comparison of Moment Method using
data

_ Yawo ~ Voo
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Total Systematic Uncertainty




Normal Cuts: Loose Cuts:  Tight Cuts:
T range 0.11-0.2 0.06-0.25 0.11-0.17
K range 0.440.55 0.39-0.60 0.46-0.54
p range 0.85-1.05 0.80-1.10 0.9-1.0
s W = 2075 MeV, cosfly: = —0.5
SySte I I l at] CS A yield (background): 55 (27) 35 (27) 55 (27)
A gain/loss %:
¥ yield (background): 69 (41) 70 (41) 66 (41)
%0 gainloss %: 1.45 (0) -4.35 (0)
X2 /NDF: 0.95 0.96 0.92
T A asymmetry: n/a n/a n/a
T A change (DSR):
T X0 asymmetry: 0.087£0273 -0.022+0.267 -0.094+0.273
T X° change (DSR): 0 0.17 -0.0181
W = 2075 MeV, cosfg+ = 0.1
A yield (background): 405 (118) 411 (118) 374 (110)
A gain/loss %: 1.48 (0) - 7.65 (-6.78)
Y9 yield (background): 618 (241) 628 (242) 613 (225)
%9 gain/loss %: 162 (0.41) -0.81 (-6.64)
X’ /NDF: 0.98 0.98 1.08
T A asymmetry: 0.66+0074 -063x£0.075 -0.834+0.027
T A change (DSR): 0.285 -2.21
T X° asymmetry: -0.21+0.084 -0.203+0.082 -0.189x0.084
T X° change (DSR): 0.0596 0.177
W = 2075 MeV, cosfg+ =09

A yield (background): 308 (97) 313 (28) 307 (95)
A gain/loss %: 1.62 (-71.13) -0.32 (-2.06)
Y9 yield (background): 221 (191) 226 (194) 218 (186)
%0 gainloss %: 2.26 (1.57)  -1.36 (-2.62)
X2 /NDF: 1.22 1.24 1.13
T A asymmetry: 0.597+0.09 -0.567+£0.091 -0.542+0.094
T A change (DSR): 0.234 0.423
T X° asymmetry: 0211£0.142 -0.16+0.14  -0.202+0.141
T X9 change (DSR): 0.256 0.045
or (g 0.030 0.070

): 0.016 0.036




Simulations

vp—KX MM(y p->K'X) vs Phi_ (K"}  (1.25<E <1.45GeV)
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T for K*A

TITTIT
presss

<-0.2

-0.4<cosf

1111

NN
B NN

EEIAAAAANNNY:
NN
RN

aby
%
Ry
P
FaR
[0y

<-0.4

-0.6<co!

I~

Sy
W
SR

N

~
NN
N

ey

NN

WIMIIMINN
I

3
3
1

0.2<cosb__<0.0

IR | M

5N
A

B A e

naaaa
R

B NN

1
nl1
o

(=]
Anewwise |




T for K*29
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F for K*A

-0.8<cos6__<-0.6 -0.6<cos6__<-0.4 -0.4<cosh__<-0.2

asymmetry
©
=] wn

E

ANIIIINNY, ANIIIINNY, aaay
aaaNIaANIIIIAAAAY T ENIANINAA ALY
aaaIIAAINIAAAAAY B Ay
ROSNNNNRNNNNN RERERNNNRNNNN RIS

0.2<cos6_<0.4

<0.2<cos8__<0.0 0.0<cosf_ <0.2

AL B L DL L L B B S L B B B |

e
o

05F

e

E
&
o

asymmetry
=]
:IIII|II|II|!I
T

s
AN ey Ty
NN W
TIRIRIRIAWININRIRNNIR X TRV S REINRNRNNNNN
PETENITE EFECETENE ITET TSN AT STEr A AT PEPETES ENETETEE A FETETErS BTETEArS A

0.4<cos6__<0.6 0.6<cost_<0.8 0.8<cos8__<1.0

T
—
1

o
o)

.{.—.‘f.‘_+_'.+.f‘.f:{r: __+_.

(=

-

g asymmetry

[

LTI ANANANANN LA L ANAAAN LA L ANANNN, T e

PP PP EFEFETErS EFFATET ATErAri AT AT [N PR N FEEEE EEEE R RN

1.7 18 19 2 21 22 2 l1.7 l‘|.8 1.8 2 21 22 2 1. 1.8 1.9 2 241 22 22
W (GeV) W (GeV) W (GeV)




F for K+2°
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