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Asymmetry measurement of decay proton

Asymmetry : Volume of the asymmetric emission from N*

N(©) = N,(1+ Acos0) |¢x 0 F:fx
Asfﬁﬁétry
= Ny (1 +_aPcosb) /n*
Asymmetry >
Parameter
(r + _ _N(6) o <0

A= T N (0)

=] N (6" (+g)) XN (6 (-qf
N (6" (-0)) XN (6 (+¢))

‘ Difference of acceptance & efficiency is canceled out ! ‘




Motivation

Present status

Asymmetry Parameter
Previous Theoretical
experiments prediction

- *He :0.24=+0.22
A\
h -0.6~-0.7
L2cilp: -1.3+04
Ajimura et al.

The aim of E462/E508 experiment
=) Precise measurement of Asymmetry parameter

o O with high statistics
O with np back-to-back events




Event selection (He)

ALi mass spectra Particle identification
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Instrumental Asymmetry

(rt,pC) reaction : Only Strong Interaction
mm) Asymmetry =0 expected

Horzontal Asymmetry
Scatterng Angk 6Litarget e target
Proton| 2<|0 K6° ~0.000+0.002  0.000=+0.002
6<|0 K9° 0.003%+0.002 —0.003+0.003
9<|6 K15° 0.003+£0.002 (0.001+0.002
P bn 2<]6 K6° -0.001+0.001 -0.002+0.002
6<|0 K9° 0.003+0.001  (0.0024+0.002
9<|6 K15° 0.000+0.001 —0.003+0.002

ﬂ‘ Instrumental Asymmetry <0.3%




Procedure for o calculation
("He) A

o Estimated from
Polarization of A === mesonic decay

ATC:(XTCPAS

r A, Asyrhmetry of r

o.. Asymmetry Parameter of mesonic decay
{ (=-0.442%+0.013)

P.: Polatization of Lambda

¢ . Attendation factor

\

. Asymmetriy Parameter of Proton

A= NMPA8

We can calculate,oa™ without theoretical|hel




Asymmetry of Proton
£
o

Asymmetry parameter of >He

.

N\
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Theory: -0.6~-0.7

Polarization of A
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np coincidence analysis

@ L

= = Coincidence

np angular correlation
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Scattering Andlel 8 <0 A >0 Parameter |
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1eC Hypernuclear mass spectra
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Polarization of A

[tonaga et al.
Prog. of Theo. Phys. Supp. 117(1994) 14

< 10—
.o + o5l D
Ml transition reduces © *°[: .
Polarization of A 'EOD
] T '6{
108 01 1076 -05
1061 3 Meen =
1000 9.%§- 1.0
Maup
[f assuming polarization 1is
23 . .
;3 proportional to scattering
SHHEE 2 =
ZBE[R amgre: .
EJER e . p Kaon Scattering angle
1
3 A
%é% ‘2 20"\-/60 60"\/90 90/\/150 I
B 12 '
12 AC 0.04 0.08 0.12
11
AB 0.04 0.07 0.12




Asymmetry of p-shell hypernuclel

Estimation of the contamination

from other energy levels

‘Pion coincidende
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Asymmetry of Proton

Asymmetry parameter of ;°C,;'B
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Comparison with recent results
"He +C,\B
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sSummary

We performed precise ap™ measurements of
AHe(s-shell) and %C,%'B(p-shell) hypernuclei.
Slightly positive a\M (0.07 +0.087755) of s-shell
hypernuclei was confirmed and ay™ of np back-to-
back event also supports this tendency(0.310.22).

In the case of p-shell hypernuclei, our result (-

0.240.26%795) contradicts large negative oM
which obtained previous experiment with several
times higher statistics.

Theoretical calculation is inconsistent with our
results, it means new reaction mechanism are

required.
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Spare OHP



sSummary

Asymmetry parameter of NMWD

m s-shell -—) Total : I
(3He: E462) 0.07+0.08 "3:08 (preliminary|

- np back-to-back :
0.31+0.22 (preliminary)

m p-shell > -O.24i0.26+_8'8% (preliminaryl
(12C,11B: E508) |

- I Large

discrepancy

Theoretical prediction mm) -0.6 ~-0.7
. (s/p—shell hypernuclei) | |




Asymmetry measurement of decay proton
Asymmetry : Volume of the asymmetric emission from NM

N(p) =1 + Acos® = 1_+,aP cos
Asymmetry Asymmetr}\,g“ﬁf ﬁ/p

N ; Parameter
K
« — Decay counter IS (PK
- Acceptance TC

0] > 0.7
—1 0 cosfh +1 SKS Acceptance
A_(r+ _N(67) Qg = +15°~-15"

"y -, N(9)
:{ N(O " (+¢)) XN ((9_(—q>}1f2

1) C
"IN T (Co) XN (68 Gro))

‘ Difference of acceptance & efficiency is canceled out ! ‘




SetUp (KEK-PS K6 beamline & SKS)
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Solid angle: 26%
OO Decay arm peees
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Charged particle :
* TOF (T2—T3)
- tracking (PDC)

Neutral particle : o N: | 20cm=100cmx>5cm
- TOF (target—NT) T3: 10cmx100cmx2cm

. T2/T3VETO T2: 4cmx16cmx0.6cm
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PID distribution

*He spectrum(E462) ‘ ‘ 12C spectrum(E508) ‘
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Production of Polarized hypernuclel

1.05GeV/c m* beam

E462/E508 experimentmmp =* “=-~ "/
1s injected.

Digtribution of A polarizati¢n
in the n(n*,K') A reaction.

E . 1.05GeV/c " Py
or R t t47/p

[}
Ll L ]

1 i L [l 1
10 150 20 30
K" scattering angle (@)

large scattering angle, A is much




Significance of asymmetry measurement

If assuming initial S state

Initial state | Final state | Amplitude | Isospin Parity
1S 180 a 1 NO
0 3
Po b 1 Yes
'S, C 0 No
g °D; d 0 No
1 1
P e 0 Yes
f 1 Yes
o _ J3/2[-ae+b(c-+/2d) /3 + (x/2c+d) f]
P 1/4{a’ +b* +3(c* +d* +e° + f*)}

mmm) \\/e can know the Interference between states with
different Isospin and Parity .

2 2 2
) S L T
a‘+b +c-+d +e "+ f

(Applying AI=1/2 rule)

w
-U
=
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Experimental Theoretical

Theoretical and Experimental data

s—shel} ("He)  p-shell ("G, 'B)

/Ty o™ rwrp oW

—| Sasaki et al.[2]
= OPE 0.133 10.441
= T+K 0.450 -0.362
S| 7+K4DQ 0.701 -0.678
©| Parrefio et al.[3]
g OPE 0.086 -0.252 0.078~0.079 -0.340
T+K 0.288~0.498 | -0.572~-0.606 | 0.205~0.343 | -0.626~-0.640
OME 0.343~0.457 | -0.675~-0.682 | 0.288~0.341 | -0.716~-0.734
BNL 1991[4] 0.9340.55 L8
S| KEK-E160[5][6] 1,870 13404
S| KEK-E278[7][8] | 1.97£0.67 | 0.24:£0.22
KEK-E307[9] 117755




Estimation of Attenuation Factor

To estimate the attenuation factors(e) ,

| checked angle distribution of decay particles.

Decay Proton Decay Pion

225
200
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25

Mean=0.899 “0 E Mean=0.894

350 E
300 F
250
200 F
150 F
100 F

50 F

O:IIIIIIIIIIIII

02 04 06 08 0 02 04 06

cos(e) cos(@)’

mmmm) Attenuation Factor (g)=~0.9



Summary

= We performed precise ocp measurements of
2He(s-shell)/*:C, i B(p-shell) hypernuclei.

S
she
bac

ightly positive a™ (0.07+0.085q) of s-
| hypernuclei was confirmed and o\M of np

K-to-back event also supports this tgndency

(0.31+0.22).

m In the case of p-shell hypernuclel, our result
(-0.24+0.26%33%) contradicts large negative
och'V' which obtained previous experiment with
several times higher statistics.
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Spare OHP
( for E462 experiment)



Proton Energy Dependence
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Energy of decay Particle ?He gate
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Asymmetry Parameter of Proton
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Proton energy dependence

 Preliminary
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Spare OHPs
( for E508 experment)



Asymmetry of p-shell hypernuclel

Horizontal Asymmetry (after correction)
Scattering Angle leC 11AB
B pion| 248 1<6° | -0040% 0071 0060+ 0059
6<I6 |<9° 0.017+ 0.080 [ -0.084+ 0.069
Protory  2<|@ [<6° -0.032+ 0.040 | - 0.011+ 0.053
6<16 1<9° -0.090+ 0.045 | -0.042+ 0.061
0<|0 _[<15° - 0014+ 0046 [ 0044+ 0.061

N
. ‘All the regions, Asymmetry 1is very‘sn




Statistical comparison with E160
E160 Eo08

700F

p-coin [ | o0 .
spectrum e B00F

400

300F

200"

F t
100" -j

; P A APIIPE PRRFI IPPRAS WU
-(?50 -20 10 0 10 20 30 40 50 60

X 11
‘IKC event‘ 246 events mummmmpp 2779 events

‘IKB event‘ 393 events & 2122 events

‘Total ‘ 639 events & 4901 events
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w R
]
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Polarization of A (E160)

Ly

1y
v v 2 o

At the time of E16d,

v V.V 4 4 11_(8- S,

)

E160 result
| Pa(B5=14") | Asymmetry

2.cl006~009]|-001+ 0.11
AB | 016~021] -0.19+ 0.10

LH | 01580.26| 024+ 009

11

transition probabil|i
to 27 wasn’t known.

t&/\

Kaon Scatterina anale
2°~ G 8 ~9 9 ~15

So they calculated |b

12

YV AC

11

AB

0.02~0.03 0.03~0.05 0.05~0.07
006~0.08 0.09~0.12 0.13~0.17

changing it from 09
to 100%.




Asymmetry Parameter @ E160 P ,
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Comparison with E160

‘ PID function ‘ ‘ Energy spectrum ‘
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Spare OHPs
(others)



Neutral particle analysis

Neutron energy scale (MeV)
o0 10040 20 10 5

g : Threshold 2MeVee

v Good y n separation
v Good S/N ratio (~15)

ENeutron gate

100
Resolution o
for neutron counter 0 Enbuvemeatet ., [N ey i
o~ 11MeV 6 8 10 12 14

(around 80MeV)

1/ B spectra (;He gate)
B width of ypeak

back ground
- very small
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