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Existing status ofExisting status of )/( LS KKJBr →ψ

Without trigger efficiency correction, 
Ratio of BESII/PDG  = 134%. 
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Existing status ofExisting status of )/( LS KKJBr →ψ

Assuming following quantities are correctly measured.
1. = total number of  J/ψ events by counting 4 prong 

events
see : Fang S.S. et.al., HEP&NP, 2003,27(4):277-281.       

2. = number of signal events    
low background level; 
checked w/o Ks fit or 1c-fit by Yuan Changzheng       

3. = correction of trigger efficiency
given by Yuan Changzheng and checked by Wang 

Zhe

We pay our attention on efficiency calculated by
SIMBES (v10402).
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Relative difference of detection efficiency for JRelative difference of detection efficiency for LS KK→ψ/
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Detection efficiency in SIMBES & Sober 
Distance Rxy between origin and                 decay point for             MeVp 250=µνµπ ++ →

SIMBES

Sober

Rxy

Bug in Sober below Rxy<0.3m
enhance in SIMBES above 
Rxy>0.8m needs to be checked
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Detection efficiency in SIMBES & Sober 
MC study with LS KKJ →ψ/

2χ

△ SIMBES

Sober

● Data
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• SIMBES with HOWL generator

HI,                      and MS removed
from Helix fit wider than Sober2χ

νµπ ++ →



Detection efficiency in SIMBES & Sober 
MC study with LS KKJ →ψ/

SIMBES
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Peak structure in         for raw data hitN

(caused by 100% efficiency in SIMBES?)



Detection efficiency in SIMBES & Sober 
MC study with LS KKJ →ψ/

Rate of WS charge for pion in SIMBES
HI,                      and MS removed
Normalized by entries in bin 
Rate of WS per track : 2.1%   in SIMBES

0.7%    in Sober
only contributed by PR
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Detection efficiency in SIMBES & Sober 
MC study with single muon or charged pion 

without HI,
with MS

0.61.0

without HI,
& MS
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• SIMBES :10K events per MC sample
Rate of WS muon or pion for single track event 
1)  comparable with Sober  
2)  has weak dependence on momenta and MS 
Rate of WS charge per track is 0.6%

Rate of WS from                           
is much higher (2.1%) 

It seems the rate depends on its 
opening angle to closest track or 
decay length of Ks(?)

LS KKJ →ψ/

)40,20( 00=−+ππθ



Detection efficiency in SIMBES & Data 

SIMBES SIMBES

anythingJ →ψ/
• 4 to 6 prong events are scaned

Full hit-like track
good MDC hits but no track reconstructed



Detection efficiency in SIMBES & Data 

SIMBES
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Number of events
scaned trackN trackgmisN −sin

anythingJ →ψ/

SIMBES



Detection efficiency in SIMBES & Data 
anythingJ →ψ/

missing track rate   = 0.58% in SIMBES v10402
missing event rate = 2.5% (4-6 prong)
The rate is zero in data (632 tracks/140 4-6 prong events from run16117).
Similar rate for SIMBES v1040e
Sober : missing track rate   = 0.13% 

missing event rate = 0.52% (4 prong,                         )SKKJ
0*

/ →ψ



Detection efficiency in SIMBES & Data 

• Select              as tagging side
with MFIT=2,-19 and good TOF quality

with PID  

, 
to reduce contamination from Ks

0

Recoiling mass squired of within (-0.05,0.05) GeV

,

• Look at recoiling pion of 
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Detection efficiency in Detection efficiency in SIMBES & DataSIMBES & Data

Ks detection Efficiency from Ks detection Efficiency from 
NoteNote :: hadronichadronic interactioninteraction included included in SIMBESin SIMBES
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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 efficiency in Detection efficiency in SIMBES & DataSIMBES & Data

Ks detection Efficiency Ks detection Efficiency from from SKKJ )892(/
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Detection efficiency in Detection efficiency in SIMBES & DataSIMBES & Data

Ks detection Efficiency Ks detection Efficiency from from 
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• 3-4 prong sample of 
Background contamination in Data
clean in MC
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Detection efficiency in SIMBES & Data 

• Select             with  two muons
with no MFIT requirement 

Number of hits in muon counter 
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Detection efficiency in SIMBES & Data 

pair eventsµµ
Error of λϕ tgPxy ,/1,

Histogram = SIMBES
⋄ = Data

from helix fitrmsN hit ,,2χ

Histogram = SIMBES
⋄ = Data



Detection efficiency in SIMBES & Data 

pair eventsµµ
Difference of                            between          and ϕθ ,cos,p +µ −µ

Histogram : SIMBES

· : Data



Detection efficiency in SIMBES & Data 

• Select            with single tagging

good TOF quality
Number of matched hits in       counter

• Look at recoiling 
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Detection efficiency in SIMBES & Data 
µµ pair events

Number of recoiling µ

18119
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µNumber of tagging  
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Note :
1. Multi-Scattering and MDC 

resolution included
2. realization in Sober : 021
3. Background in data needs 

more check



Detection efficiency in SIMBES & Data 

• # of MDC raw hits per events
Two peaks in SIMBES
Noisy hits in Data
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• Differ in SIMBES & Sober :

1. MDC resolution
2. MS (He K.L.)
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Detection efficiency in SIMBES & Data 

• track analysis
Disagree in Nhit shape between SIMBES & Data
Detection efficiency in SIMBES higher than in Data by 1.3% (relative)
Rate of WS charge in SIMBES higher than in Data by 67% (relative)

µ



Detection efficiency in SIMBES & Data 

• from            
disagree between MC & Data due 
to HOWL generator
Agree well between SIMBES & 
Sober

LS KKJ →ψ/)cos( −+ππ
θ

• distribution
1. normalized by entries in (-0.4,0.4) 
2. N(Ks) in SIMBES is more than in data
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Detection efficiency in SIMBES & Data 
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• moves up,  if 
• Consistent in                            

after                       cut

76.4%(??)76.4%

21.0%28.4%

cut±π
θcos

obsN

ε
ψ/JN

410×rB

85.0<

562183± 541551±

6107.57 ×

6.0<

04.075.1 ± 06.067.1 ±

TRGf

TRGf 6.0cos ≤±π
θ

)/( LSr KKJB →ψ
6.0cos ≤±π

θ



SummarySummary
Difference in  efficiency for                     between Difference in  efficiency for                     between SIMBESSIMBES && SoberSober
1) 1) dominateddominated by by MDC resolutionMDC resolution simulation(14.4%)simulation(14.4%)
2) its 2) its second large second large contribution come from contribution come from HIHI(6.8%) in (6.8%) in SIMBESSIMBES
Rate of WS charge per track for                      is Rate of WS charge per track for                      is 2.1%2.1% in in SIMBESSIMBES..
But effort to estimate the rate in But effort to estimate the rate in DataData is not succeeded yet due to  is not succeeded yet due to  
background contamination.background contamination.
From a study of        beam with        tagged, rate of WS chaFrom a study of        beam with        tagged, rate of WS charge in  rge in  
SIMBESSIMBES is is higherhigher than in than in DataData. . 
Missing MDC track and higher rate of WS charge in Missing MDC track and higher rate of WS charge in SIMBESSIMBES
possibly caused by existing MDC resolution simulation. Itpossibly caused by existing MDC resolution simulation. Its effect in s effect in 
efficiency estimate is efficiency estimate is accumulatedaccumulated in                 cuts.in                 cuts.
Correct simulation of MDC resolution is essential for good estCorrect simulation of MDC resolution is essential for good estimate imate 
of detection efficiency. of detection efficiency. 
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LSKKJ →ψ/
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0, SKM −+ππ



Thank You !
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