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« X0 — LOpO selection cuts

« X0 — LOg selection cuts
g

* Trigger 10 results.

* Trigger 11 results.

* Branching ratio systematic error due to background uncertainty.
* Branching ratio systematic error due to asymmetry uncertainty.
*Asymmetry.

Hadron Anti (HA) study.

Conclusion



X0 — LYp" selection

N >1 Ntrack =2

nclus
Fiducial cuts for LY and X° vertices and L° mass cut:

The X° vertex is calculated by the center of gravity method.
M -1.115684|<0.010 (GeV),  Zyup 6> Zuuxo

95.m< Z,,<158.m, 0.00043<Y.,/Z
0.000376<X,,/Z.,<0.00124

vtxo

Proton and pion momentum and containment cuts
0.065m < |Xp| <0.235m and |Yp| <0.085m
0.215m < |X,_ |or [X,_ [<0.085m and | Y ,_ [ > 0.065m
85.GeV <Pp <600.GeV and 5.GeV <P,_ <150.GeV
E,_(CSI)/Pp_<0.9

Equivalent Kaon mass M >0.55GeV
K;>5.0 GeV, K;+K,>18.0 GeV.

Good separation of clusters on CSI:
d(p_1gl)>0'2m9 d(p_192)>0'2m9 d(gl192)>02m



X0 — L% selection

Nows=10r2 N.4=2 k>5.GeV and d(gp~)>20.cm

Fiducial cuts for LY and X° (center of gravity method) vertices and L? mass cut
Mo -1.115684/<0.005GeV  Z,ut 0> Zosexo

95.m< Z,, <158.m, 0.00043<Y . /Z, ., 0.000376<X,,/Z,<0.00124
Proton and pion momentum and containment cuts (same as L°p?).

My -1.315|<0.04GeV,Ppx;<0.07GeV Py o(primary)>0.03GeV,|DZy,|<15.m

nclus track

vtxo vtx

If Ngu=2  Mpg<0.1GeV, |Z-Zyo>10.0m, My>0.55GeV
F,,<0.000025m, F,,>0.00005m
A A
o VIR =0 =X )P | Xy =X, PP
pA Z o
z CSI

Equivalent Kaon mass M >0.5GeV for Kaon background suppresion
C2<2.65

: [kmiss+0.4528T (Az=+0.00314T [Ey—41.699\2
+| == +

£ =17 3089 2.902 18.62

B (1.3149GeV)* — M2
miss 2<E —PE)
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Trigger 10 results. UPA043-UPA333

Total Trigger 10  Trigger 10.!11 +Trigger 10.11 Flux
Lp%+ Lo 5,990,978 5,124,646+866,332 113,792,082 242245
Lop? 5,495,416 4,701,207+794,209 104,379,424 +222576
L°g+L%g 1,600-(141+21) 1,327+273-(141-21) 140,061 +=4312
L°g 1,446-(129+19) 1,201+245-(129+19) 128,373 4092
With Hadron-Anti correction:
Total Trigger 10  Trigger 10.111 +Trigger 10.11 Flux
Lop%+ Lp? 11,826,520 10,116,324+1,710,533 224,638,229 + 473853
Lop? 10,892,931 9,318,711+1,574,624 206,906,998 + 436806
L°g+L%g 3,136-(278+41) 2,589+547-(278+41) 274,375+ 6338
L°g 2,849-(256+37) 2,353+482-(256+37) 248,954 + 5969
Trigger 10 Monte Carlo acceptance studies: (a4 =-0.70)
Generated Accepted acceptance
Lop? 3,999,908 210,589 0.052650+0.00011
L°g 999,907 10,266 0.010267 £0.00010

Monte Carlo background study:

Generated Background left
Lop? 59,080,201 73
S%g 499,903 27
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Trigger 10 Ay HA uncorrected Data (points) vs Monte Carlo (histogramm)
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Trigger 10 Ay HA uncorrected Data (points) vs Monte Carlo (histogramm)
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Trigger 10 Ay HA uncorrected Data (points) vs Monte Carlo (histogramm)
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Trigger 10 Ay HA uncorrected Data (points) vs Monte Carlo (histogramm)
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Trigger 10 Ay HA uncorrected Data (points) vs Monte Carlo (histogramm)
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Trigger 10 Ay HA uncorrected Data (points) vs Monte Carlo (histogramm)
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Trigger 10 Ay HA uncorrected Data (points) vs Monte Carlo (histogramm)
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Trigger 10 Ay HA uncorrected Data (points) vs Monte Carlo (histogramm)
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Trigger 10 Ay HA uncorrected Data (points) vs Monte Carlo (histogramm)
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Trigger 10 Ay HA uncorrected Data (points) vs Monte Carlo (histogramm)
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Trigger 10 Ay HA uncorrected Data (points) vs Monte Carlo (histogramm)
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Trigger 10 Ay HA uncorrected Data (points) vs Monte Carlo (histogramm)
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Trigger 10 Ay HA uncorrected Data (points) vs Monte Carlo (histogramm)
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Trigger 10 Ay HA uncorrected Data (points) vs Monte Carlo (histogramm)
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Trigger 10 Ay HA uncorrected Data (points) vs Monte Carlo (histogramm)

- )’ =93.24 /38 d.o.f.
O C
~0.15 ~0.1 ~0.05 0 0.05 0.1 0.15
x 10
lambda vertex y/z
5 x:/ndf36.66 / 36
- AO 0.9142 £ 0.3784E-01
4 Al —263.8 + 78.74
3
2 1
T =
0 F
L ! !
~0.15 ~0.1 ~0.05 0 0.05 0.1 0.15

lambda vertex y/z




30

60

40

20

Trigger 10 Ay HA uncorrected Data (points) vs Monte Carlo (histogramm)
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Trigger 10 Ay HA uncorrected Data (points) vs Monte Carlo (histogramm)

X' =46.42 /41 d.of.

N

pion y on CSI
?/ndf21.22 /39
AO 0.9569 + 0.3986E-01
Al ~0.2590E—-01 + 0.1462

20

10

.QAA

pion y on CSI data/M.C.




30

c0

40

20

N > o Oy N @

Trigger 10 Ay HA uncorrected Data (points) vs Monte Carlo (histogramm)
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Trigger 10 Ay HA uncorrected Data (points) vs Monte Carlo (histogramm)
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Trigger 10 Ay HA uncorrected Data (points) vs Monte Carlo (histogramm)
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Trigger 10 Ay HA uncorrected Data (points) vs Monte Carlo (histogramm)
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Trigger 10 Ay HA uncorrected Data (points) vs Monte Carlo (histogramm)
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Trigger 10 Ay HA uncorrected Data (points) vs Monte Carlo (histogramm)
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Trigger 10 Ay HA uncorrected Data (points) vs Monte Carlo (histogramm)
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Trigger 10 Ay HA uncorrected Data (points) vs Monte Carlo (histogramm)
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Trigger 10 \y HA corrected Data (points) vs Monte Carlo (histogramm)

300
N o
250 = 7F +
200 [ + -+ e
z T F
150 £~ ++++Jr -+
100 | + e ++
cg F x*=63.089 /14 do.f. i B
O:\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\
0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5
chi—square distribution
- x2/ndf27.39 /12
2.9 [ AO 0.8625+ 0.475BE—01
- Al 0.8038E—01 + [0.3568E—01
2 JEE
1.5 b

:
TL
+
TL
+

+ ++++%+ |

T

I ‘ I ‘ N N ‘ I N | ‘ I I | ‘ N N ‘ I ‘ N N ‘ I ‘ I I
0
0.5 1 1.5 2 2.5 3 3.5 4 4.5 5

@)

chi—square distribution data/M.C.




Trigger 10 \y HA corrected Data (points) vs Monte Carlo (histogramm)
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Trigger 10 \y HA corrected Data (points) vs Monte Carlo (histogramm)
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Trigger 10 \y HA corrected Data (points) vs Monte Carlo (histogramm)

0 100 120 140 160 180 200
Cascade vertex Z (m)

C X'/ndf24.33 / 23

= AQ ~0.2630 + 0.3070

- Al 0.1133E—01 + 0.2860E-02

- L L L L L ‘

0 100 120 140 160 180 200

Cascade vertex Z data/M.C.




25

20

15

10

Trigger 10 \y HA corrected Data (points) vs Monte Carlo (histogramm)
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Trigger 10 \y HA corrected Data (points) vs Monte Carlo (histogramm)
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Trigger 10 \y HA corrected Data (points) vs Monte Carlo (histogramm)
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Trigger 10 Ay HA corrected Data (points) vs Mante Carlo (histogramm)
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Trigger 10 \y HA corrected Data (points) vs Monte Carlo (histogramm)
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Trigger 10 \y HA corrected Data (points) vs Monte Carlo (histogramm)
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Trigger 10 At HA uncorrected Data (points) vs Monte Carlo (histogramm)
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x 107 Trigger 10 Am® HA uncorrected Data (points) vs Monte Carlo (histogramm)
1400

1200

1000

800

600

400

200

O I — ‘ |

O
N

Pp/PpF

¥2/ndf4345. /139
AO 0.5863 + |0.1465E-02
Al 0.6222E—-01 + |0.2260E-03

s

00K

WX

000000000 >
ORI O <>




x 107
2000
1750
1500
1250
1000
750
500
250
0

2.5

0
0

Trigger 10 Am®

HA uncorrected Data (points) vs Monte Carlo (histogramm)

.
‘

T L\\\\‘\\\L

&) \\H‘HH‘HH‘HH‘HH‘HH‘\\H

QA

0.01 0.02

Cascade Pt (GeV)

0.0/ 0.08 0.09 0.1

AO
AT

x2/ndf5716.

/ 198
0.9191 & 0.809 16403
5.211 + '0.4786E101

0.01 0.02 0.05 0.04 0.05 0.06

Cascade Pt (GeV)

0.0/ 0.08 0.09 0.1




2
10 Trigger 10 At HA uncorrected Data (points) vs Monte Carlo (histogramm)
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x 10 Trigger 10 An® HA uncorrected Data (points) vs Monte Carlo (histogramm)
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Trigger 10 At HA uncorrected Data (points) vs Monte Carlo (histogramm)
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. Trigger 10 At HA uncorrected Data (points) vs Monte Carlo (histogramm)
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Trigger 10 At® HA corrected Data (points) vs Monte Carlo (histogramm)
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x 10 Trigger 10 At® HA corrected Data (points) vs Monte Carlo (histogramm)
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x 102 Trigger 10 An® HA corrected Data (points) vs Monte Carlo (histogramm)
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X

N

O
N

4000
5500
5000
2500
2000
1500
1000

500

‘J\\\‘J\\\

10 20 50 40 50 60 /0 30 90 100

&) HH‘HH‘HH‘HH‘H\\‘HH‘HH‘HH‘HH

highest energy photon (GeV)

'/ hdD78E+05/ 89
AO 0.9838 + 0.1086E-02
Al 0.2807E—-03 + 0.3329E-(4

0
o
QQQQ ¢+

O
O Ropn o 0%

o o 0
0 o 0

3
S
o

%

\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\O‘\\\\
10 20 50 40 50 60 /0 30 90 100

o HH‘HH HH‘HH HH‘\H\‘HH‘HH‘HH‘H

highest energy photon (GeV)




x 102 Trigger 10 At® HA corrected Data (points) vs Monte Carlo (histogramm)
9000
8000
/7000
6000
5000
4000
3000
2000
1000

0

,L‘L\\\‘\\\\

o) 10 15 20 25 30 Sle 40 45 o0

&) \H\‘\\H‘HH‘HH‘HH‘HH‘HH‘HH‘HH‘H

second highest energy photon (GeV)

x’/ndf2563. /47
AO 0.9798 + 0.8305E-03
Al 0.1282E-02 + 0.6512E-04

5.5

5 10 15 20 25 S0 55 40 45 50

O

o HH‘HH‘HH‘HH‘HH‘HH‘HH‘HH

second highest energy photon (GeV)




x 1072

Trigger 10 Am®

HA corrected Data (points) vs Monte Carlo (histogramm)

10000

3000

6000

4000

2000

©
)

kaon equivalent mass (GeV)

0.8

0.6

0.4

0.2

x?/ndf5422.
AO
A0

/46

()705%j:(1g5075
L el V26E-02

— 02

0008 ST

kaon equivalent mass (GeV)
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Trigger 11 study. UPA043-UPA333

Total Trigger 11  Trigger 11.110 +Trigger 10.11 Flux
Lop%+ Lp? 1,706,899 840,567+866,332 32,002,170%70,395
Lop? 1,569,929 775,720+794,209 29,434,158 = 65,088
L°g+L0%g 508-(40+8) 235+273-(40+8) 43,730+2,320
L°g 453-(36+5) 208+245-(36+5) 39,167x2,124

Trigger 11 Monte Carlo acceptance studies: (a4 =-0.70)

Generated Accepted acceptance
Lop? 3,999,908 213,343 0.053340+0.00011
L°g 999,907 10,518 0.010519+0.00010

Branching Ratios

From Trigger 11 L°g+L%y: (1.366+0.072+0.003)x10"3

From Trigger 11 L°g: (1.331 £0.072+0.003)x103
From Trigger 10 L°g+L%g: (1.231+0.038+0.003)x10-3
From Trigger 10 L°g: (1.230+0.039+0.003)x10-3

Average Branching Ratio: (1.30+0.04 +0.07)x10-3
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Branching ratio systematic error due to
background uncertainty study:

chi square cut Trigger 11 Branching ratio (x10-3)  Trigger 10 Branching ratio (x10-3)

2.0 1.26 +0.07 1.20 +0.04
2.1 1.26 +0.07 1.21 +0.04
2.2 1.26 +0.07 1.22 +0.04
2.3 1.29 +0.07 1.22 +0.04
2.4 1.29 +0.07 1.21 +0.04
2.5 1.32 +0.07 1.22 +0.04
2.6 1.34 +0.07 1.23 +0.04
2.7 1.33 +0.07 1.21 +0.04
2.8 1.37 +0.07 1.21 +0.04
2.9 1.38 +0.07 1.22 +0.04
3.0 1.35+0.07 1.22 +0.04
4.0 1.40 +0.07 1.27 +0.04
5.0 1.47 +0.07 1.32 +0.04
1.5 1.26 +0.08 1.18 +0.05
1.0 1.18 +0.10 1.20 +0.06



Branching ratio systematic error due to
asymmetry uncertainty study:

*  Asymmetry Monte Carlo accepted L°g Generated L°g
-1.00 9,765 999,907
-0.90 10,026
-0.80 10,209
-0.75 10,413
-0.70 10,518
-0.65 10,571
-0.60 10,800
-0.55 10,829
-0.50 11,051
-0.45 11,193
-0.25 11,611

0.0 12,318



a(X%—LOg) studies

Construct an unpolarized data sample by mixing equal number of spin-up and
spin-down cascade decays

Construct similarly an unpolarized Monte Carlo sample of cascade decays.

Compare the Monte Carlo and data, mutually normalized, cos¥ distributions
and get the c¢2 for various Monte Carlo asymmetries. Phi is the angle between

the proton and the cascade in the Lambda rest frame of reference.

The a(X® — LOQg) is the one corresponding to the minimum C2

After fitting a parabola at the vicinity of minimum we find from both trigger
10 and 11 data: a(X® —» LOg) =-0.7240.03 +0.06. The 0.06 is a

systematic error associated with background uncertainties. It 1s derived after
repeating the analysis without correcting the data sample for background.
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Hadron Anti study methodology

If trigger 10 had not contained the Hadron Anti, trigger 11 data should have
had trigger 10 always on. Also the ratio of trigger 10 data with trigger 11 on
over the total number of trigger 10 data would equal the pre-scale factor 1/7 .

Using trigger 11 data, we study the HA efficiency as a function of p-
momentum for various bins (0.1m each) of pP- position on the calorimeter (to

get any position dependence). We define the HA efficiency as N(11*10)/N(11)
and consider it as a function of P~ momentum. For each P~ position bin we fit

a third degree polynomial to the efficiency as a function of the P~ momentum.

Use w=1./efficiency as a weight to get the HA corrected Lp? and Lg trigger

10 data. After the trigger 10 correction, the number of data with trigger 10 and
11 on should be equal to the trigger 10 data.

The HA correction, did NOT improve the branching ratio from trigger 10 data.
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Conclusion

The UPA043-UPA333 raw data tapes used for both data sample and
normalization. The number of L p? found in the raw data tapes is significantly

higher than what I previously found in the split tapes (UPH).

The asymmetry of the decay 1s found -0.72 in both trigger 10 and 11 data.

The Lg acceptance depends on the asymmetry in the Monte Carlo. A

systematic error + 0.02 has been assigned to the branching ratio due to the
asymmetry uncertainty.

The trigger 10 branching ratio is (significantly ?) smaller (1.7S) than the
trigger 11 one. A systematic error + 0.07 (5.4%) has been assigned.

The HA efficiency was studied but did not improve the trigger 10 branching
ratio.

The background sources examined were from cascade decays into L p°
and Sg. 30M simulated primary Ls yielded no background. Any other

background uncertainty (kaons?).



