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[Existing status, oi

. Ratio
1.86+0.04+0.14
Yuan C.Z.
1.75+0.04+0.16
Wang Z.
+ +
1.01+£0.12+£0.18 Mark3
+ +
1.18+£0.12+0.18 DM2
1.08+0.14
averaged

Without trigger efficiency correction,
Ratio of BESII/PDG = 134%.




[Existing status, oi

Br(J/y — KK, )= —Nobs

NJ/:// x&X fipg

Assuming following quantities are correctly measured.

N/, = total number of J/y events by counting 4 prong
events
see : Fang S.S. et.al., HEP&NP, 2003,27(4):277-281.
N .= number of signal events
low background level;
checked w/o Ks fit or Ic-fit by Yuan Changzheng
f1rs = correction of trigger efficiency

given by Yuan Changzheng and checked by Wang
Zhe

We pay our attention on efficiency & calculated by
SIMBES (v10402).



Relative dificrence off detection efficiency or

(SIMBES-Sober)/Sober
Relative %
Efficiency HI+ 7" > B
+MS+PR +MS+PR MS+PR PR
Ny, =2&> Q=0
&M ;=219 7.4 6.2 5.2 5.4
04<M . _<0.6GeV 13.4 10.6 9.7 9.9
K.’
reconstruction 19.2 16.3 14.8 14.7
ny <0.7cm
18.6 16.5 15.1 14.4
K.cone ,N, =0
K,cone ,E... <1GeV 23.4 16.6 15.2 14.4
Note : HI=Hadronic Interaction 6.8%
Tt —>u 1.4%
MS=Multi-Scattering 0.8%

PR =MDC Position Resolution 14.4%



s e Detection efficiency in

Distance Rxy between origin and 7~ — #'v decay point for P, = 250M9V:'
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Detection efficiency in

MC study with J/y = K K,
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® SIMBES with HOWL generator

“ HI, #7 > 4'v and MS removed

> from Helix fit wider than Sober |



Detection efficiency in

MC study with J/y = K K,
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Peak structure in Nnt for raw data
(caused by 100% efficiency in SIMBES?)



Detection efficiency in

MC study with J/y — K K, H,'

Rate of WS charge for pion in SIMBES
[ Entries Tam3s.
< HI, 77 — v and MS removed _ . =
¢ Normalized by entries in bin 2.Q=0
% Rate of WS per track : 2.1% in SIMBES
0.7% 1in Sober
only contributed by PR

dashed line = synbes

E ﬂl'r— salid line = sobd

N;ﬁ tot 73353%2 SIMBES
70216x2 3
[ Sober
3137 = =I5 = ﬂ;tw:lwr::m.l"”;J 2 5 ZJ-Q
|

| (2.14+0.04)%




Detection efficiency in

MC study with single muon or charged pion

type Momenta Rate, . Note
GeV %
N 1.0 0.6 without MS
U
0.5 0.7  without HI, 7° = u'v
with M+S _
. 1.0 0.5 without HI, 7 — 4V
& MS
1.0 0.6  without HI iz~ —> v
. _ with MS
® SIMBES :10K events per MC sample & Rate of WS from J/y — KK,

1s much higher (2.1%)

*» Rate of WS muon or pion for single track event -
6. =(20,40")

1) comparable with Sober " s
Secms tnc ratc acpends on 1ts
2) has weak dependence on momenta and MS opening angle to closest track or
¢ Rate of WS charge per track is 0.6% decay length of Ks(?)
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Detection efficiency in

J /y — anything

* 4 to 6 prong events are scaned
¢ Full hit-like track

¢ good MDC hits but no track reconstructed
‘BEE Run: =300, Record: 127, Energy. 3.097 BES| Run:
wer, 10,3
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Detection efficiency in
J /y — anything —

—
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Detection efficiency in
J /v — anything

missing track rate = 0.58% in SIMBES v10402
missing event rate = 2.5% (4-6 prong)
The rate 1s zero in data (632 tracks/140 4-6 prong events from runl6117).
Similar rate for SIMBES v1040¢
Sober : missing track rate = 0.13%
missing event rate = 0.52% (4 prong, J /y —> KK S)




Detection efficiency in

Iy > K (892)K,
* Select K'z* 7" as tagging side

\/
N

o%

¢ Ry, <2cm,Z, <20cm

) = -
g = 3,4 with MFIT=2,-19 and good TOF quality A J

:’ K iﬂ'iﬂ'i Wlth PID
“ 0.4<cos b, . .<0.72 ,0.88 <M ., <0.92GeV

Y N . > 0.6GeV to reduce contamination from K "

ecoiling mass squired of K¥z*7* within (-0.05,0.05) GeV
% 0 0
o, > 135 0 o, > 120
o < 1.4GeV
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Ks detection Efficiency from J/y — K (892)K.
Note : hadronic interaction included in SIMBES

# of Data SIMBES efficiency Data |SIMBES |SMBES .
events % % %
N g =3 650 1033 Ny, —2&3Q =0
N ong = 3,4 638 1020 M, =219 84.3 84.4 1.00
Nprong =4 547 879 04< Mfﬁ, <0.6GeV 74.8 80.7 1.08
2.Q=0 538 861 : : :
M., =2,-19 K ©
04<M,_<06Gey 477 823 reconstruction | 57.4 | 70.6 1.23
K © 366 720
reconst;uction

* Ks detection efficiency in Data is not reasonable due to
background contamination

% Rate of WS charge per track 2.0% in SIMBES is resoanable,
but 1.6% in Data is suspicious



[Detection elticiency; m: 5,

Ks detection Efficiency from J/y — K" (892)K
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[Detection elticiency; m: 5, N

Histogram : SIMBES Histogram : SIMBES

: Data * : Data
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Detection efficiency in

_‘_‘1‘ " '
« Select x*x~ with two muons o’
. . \ 'I ' ‘
“ Ny, =2 withno MFIT requirement A}'
o pﬂ < 2GeV
o Z Qi = ()

< Number of hits in muon counter N,, =6

TOF (u*)~TOF (u7)[<0.3ns

- Y E. (BSC ) < 450 MeV

e




Detection efficiency in

Error of ¢,1/ P ,1g4 77, Nhit ,rms from hehx fit
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Detection efficiency in

LU pair events

Difference of p, cos @,¢p between 4~ and g~

-

[: Histogram : SIMBES
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Detection efficiency in

e Select # " ¢~ with single tagging 1 *
R, <lcm,Z, <10cm

Mfit = 2,-19

1.4<p, <1.7GeV

150 < E,(BSC ) < 250 MeV

300 < E,, (BSC ) < 500 MeV

% 0.1<E,/p,<0.2

good TOF quality
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Detection efficiency in

LU pair events
Number of tagging U

Tag

+

Number of recoiling H

Recoll

+ p—y

[ [ 1 1
Data 21752 21988 Data 20152 20127
SIMBES| 11877 12038 SIMBES| 11264 11294
Sober 18119 17810 Sober 18074 17751
Efficiency for 4 track Note -
™ Ho Averaged| | Multi-Scattering and MDC

% % %
91.5 92.1 2. realization in Sober : 021

93.8 94.3 3. Background in data needs
99 7 more check

resolution included




Detection efficiency in

Ermhea ] ? . "

SIMBES ‘"= —=m=== ® # of MDC raw hits per events | '

e P in=e = saobs=

oz E_ I dot = daio - o peaks n SIMB]'E‘SP -
. Sober < Noisy hits in Data

Enlries'
B
&

was [ | [ Data
= _.;;—: ;._ : :_:-:;.1._ 2 o e « Rate with wrong-sign charge
e « Differ in SIMBES & Sober :
' E _— e i 1. MDC resolution
: Normalized by N, 2. MS (He K.L.)
3 - =0
=f with 2. Q Type Rate of R(Data)-
g | WS charge R(MC)
& w7 SIMBES Data
| ol N == ] (39 £4)x10~*
' pate SIMBES
ol - 4 -4 i —4
: Sober (65 £7)x10 26 x 10
—a” '—:I.:'il'-—1'”-d;;;:;;;nil;mﬂr’;m;i:“”?”“;-J”':: SOber 2 i ]_ X 10_4 3 X10_4




Detection efficiency in

® u track analysis

¢ Disagree in Nhit shape between SIMBES & Data S
% Detection efficiency in SIMBES higher than in Data by 1.3% (relativ
% Rate of WS charge in SIMBES higher than in Data by 67% (relative




Detection efficiency in

® cos(@. ) from J/y —> KK,

¢ disagree between MC & Data due —
to HOWL generator ~

% Agree well between SIMBES & E
Sober

o cos(6 ) distribution
1. normalized by entries in (-0.4,0.4) awr B0 L o
2. N(Ks) in SIMBES 1s more than in data r

sl + *
: ' " :Data |

line: SIMBES

Enirtaz .05 (narmaitzed)
-]




Detection efficiency in

B.(J/y - KeK.) for cosf.<085 & cosd.<0.6 Ve

~
cosd . CUL « Tre moves up, if cosf . <0.6

* Consistentin B (J/y —> KK,)
after cos@ . <0.6 cut

<0.85 <0.6

Nos | 2183+56 1551+ 54

57.7x10°
| 28.4% 21.0%
sl

76.4%(??)

1.67+0.06




> Difference in efticiency for J/y — KK between SIMBES & Sober
1) dominated by MDC resolution simulation(14.4%)
2) its second large contribution come from HI(6.8%) in SIMBES

> Rate of WS charge per track for J/y — K.K, 1s 2.1% in SIMBES.
But effort to estimate the rate in Data is not succeeded yet due to

background contamination.

> From a study of * beam with x4 tagged, rate of WS charge in
SIMBES is higher than in Data.

>~ Missing MDC track and higher rate of WS charge in SIMBES
possibly caused by existing MDC resolution simulation. Its effect in
efficiency estimate is accumulated in M . _,Kg cuts.
Correct simulation of MDC resolution is essential for good estimate
of detectlon efﬁcnency
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Thank You !
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