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Abstract

Potential biases on the dimmon mass squared distibution and forwad-backward asymmetry
(FBA)inthe By — K"p 'y channel are disciesed. Binses doe to the offline or trigger selection
of the events and dve to the mismessnrement of the backgronnd distrititions were stodied. The
major contribution to the event selection bizses was found to be from the sslection applied to
muon candidates. A method to study this biss with data is suggested. The semsitivity obtained
far the FBA zem crossing point was a5, = (144 GeV* /e for 2 fb ' data when the backgmwund
contibution was taken into account. Mismeasnrement of the background level can lead to a biss
in the FBA, and the asymmetric forward-backward backgmund component should be estimated
with anaceuracy better than 5 % to prevent biases campamble to the 2fh " statistical sersitivity.
These studies were performed 1meing an unbinned FBA analysis.



1 Introduction

This note considets two potential sontoes of bias on the dim non mass squared distribotion and forward-
backward asvmmetry (FBA) in the By ¢ K"p"u” channel. One sourcs of bias comes from the s=-
lection of events (offline or in the trigget) for the analysis, this is referred to as the acoeptance =ffect.
The other soutce of bias considet=d is from the imperfect khowledge of the background level and
composi tion.

A non-patamettic onbinned method was developed in [1] to evaloate the FEA distribution of the
Bg —+ K"p"p" decay at LHCb. The unbinned method provides accsss to the dimoen mass squaed
distributions and to the FBA distribution as continuous corves. A simplifisd simulation was ns=d
to evaluate the LHCb sensitivity to measure the FEA distribotion. For an integrated lomincsity of
2 !, the FEA zero point sensitivity was determined to be g, = 0.4 GeV¥ /¢! | These previous
tesults neglect any contribution from reconstruction, selection and background effects.

In the following sections thess effects are discussed. Section 2 discosses the effects of the recon-
stroction of the particles and event selection onthe FEA distribution. Section 3 evaluates the possible
effects due to the presence of residoal background events in the selected sample. Conclusions are
presented in Section 4.

2 Acceptance Effects

This section considers the effect of offline event s=lection cots (Section 2.1), moon identification [ Sec-
tion 2.2, and mueon momentum cuts in the frst level (LO) trigger (Section 2.3) on the reconstruct=d
dimnon mass sqoared and FEA distribotions. The effect is evaloated by consideting the acceptance
functions: the tatio betwesn the distributions obtained with the selzcted events from the full LHCE
simuolation and the genemted distribotions. An analvsis to evalouate acceptance effects directly from
data is discussed in S=ction 2.4

Simulated svents corresponding to ~ 8 [b™" of signal svent data wers used in this study. Thess
events were genertated using the complete LHCh detector simuolation. Results of other stodies of
acceptance effects can be found in [2, 3], these studies focused on the acceptance effects on the @,
angle "

2.1 Selection Cuts

Events obtained with the LHCDE simulation were used to svaluate if any of the szlection cuts could
potentially bias the dimnon mass distribution and the FEA distibution. The distdbotions obtained
with and without a given cut applied were compared, while the other cots used in the selection were
not altered.

The LHCb svent selection described in [4] was used in this studv. Figore 1 shows the FEA
evalnated with the full LHCb simuolation and the distri bution obtained with the event generator alone.
The black solid line is the FEA obtained after applying all selection cots and the blue dashed line is
the genetatot level curve. While the lines are in reasonable agreement, there ate some regions whers
the diffetence betwesn the curves is up to 1.8 — 2o for this 8 ! sample. The zero point was shifted
from the expected position by about ~ 2. While the statistics available were not conclosive as to
whethet thers were significant biases or not, this was the only available sample and was used as 2
tefer=nos to look at the differences intioduced by individual cots.

The comparison betwesn distribotions was petformed, checking the effect of sach cot applied
individually to the particles produced in the By — £°u" u~ decav. The selection variables checked
are listed below:

Y isthe angle between the Bd meson and the posifive moon in the dimoon tefetence fame.



g
T

P mmard Eiaclon ord Sarymamsr
R

g

o 1 2 a 4 3 ]

Tui., c.:.ﬂ-?

Figure 1: FEA distribotion after selection cots. The bloe line is the genetator level distri bution and
the black line is the result obtained with the complete LHCh simuolation. The green and vellow areas
indicats the 1o and 2o regions with an 8 (b ' simolation sample. The srror bands were calculated

according to the procedure described in [1].

® P transverse momentom;

# [ absolute momentum;

o [P/a: impact parameter significance with respect to the primary vertex (PV;
e vertex v for Hy, K, dimuoon ;

o Zg, — Zpy: flight distance with respect to the primary vertex (2 divection).

Froim these compartisons only the Fp cots applied to the single mouons wete observed to affect the
dimuon mass squared distribution. Figure 2 shows the ratio betwesn the notmalised dimuon mass

squared distributions™ before and after the muoons Pr cot of 500 MeV. A slope as a function of the
dim non mass squared is observed. The difference between the maximuom and minimom values of the

grtaphs ar= ~ 15 — 18%.
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Figure 2: Ratio between the notmalised dimuon mass squared distribution before and after the muon
Fr cot at selection level. The acceptance effect for the forward events is shown on the left-hand side

and fot the backward events it is shownon the right-hand side.

The dimuon mass squared distributions obtained with all the sel=ction cuts applied were then
scaled with the =sult shown infigure 2 to apply an acceptance cotrection. The difference betwesn the

' The ditnosh ma= squated disttibotions obfained with the onbinned method ate notinalized . Since
FiMY =1/N = ELH[M"':L w hete K ate notmal ized gaumbhu.j;ﬂ" FIMTdM? = I/N = N = 1i{===[1]).
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FEA obtained and the expected corve reduced to ~ 1.2 — 1.8 and the zem point shift was reduced to
# ler. This suggests that not only is there an effect in the individoal distribotions as shown in Figote
2 but that this =ffect differs betwesn the forward svents and backward svents.

Figure 3 shows the ratios obtained by performing the same procedore bot using the coton F or
the cut on {F/o for the single muons. In both of these cases the distribotions obtained wers flat and
hence no significant effect on the FBA was observed. Similar results wete obtained with cuts appli=d
to the dimoons, kaons and pions.
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Figure 3: Ratio betwesn the notmalised dimuon mass sqoared distribution before and after the muon
P ar 1P /o cot at selection level. The acceptance =ffect for the forward events is shown on the l=ft-
hand side and for the backward events it is shown on the right-hand side. MNo signiﬁmnt acceptance
effect was obsetrved.

2.2 NMuon Identification

A stody of possible acoeptance sffects dus o the muon identification was cartied ootas a consequence
of the effect observed on single muon Fr cuts at selection level (see Section 2.1). This section shows
the tesnlt obtained by including the mueon identification in the analysis.

A variable nsed to identify muons inthe selection is the difference in log-likelihood for moon and
pion hypotheses (D LL{p — #}). This variable is calcolated by the particle identification algerithms
[3]. Figars 4 shows the distribation of the DLL versus Fp and the cots applisd. From this figoe= it is
clzar that the DMLL and Fp vatiables are cotrelated.

Ev removing the LML L and P cots it was possible to identify theitcontribotion to the acceptance
tunction, kesping the cotrelation between these two vatables. The simulation of the LD hardware
tri gger was not included here but is discussed in Section 2.3, Figure 5 shows the ratio between the
dimnon mass squared distri butions with and without the £0LL and Fp cots. The effect was qoantita-
tively similat to that observed for muen Fr in figure 2 bot the deviations wers now mots pronounced.
The differ=nce betwesn the maximom and minimom values of the graphs are ~ 25 — 30%.
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Figure +: Cotrelation between moon Pr oand DLL variables. Cut values are indicated in the figure
(P = 500 MeV feand DLL > ~2).

Again, an acceptance cotrection can be made by scaling the forward and backward dimuon mass
squatsd distributions by the results shown in figare 5. After applying the cortection similar results
wete obtained when com paring to the case where only the FPp cot was applied. Thedifference between
the obtained and expected FEA corves were smaller than 1.5 and the zero point shift reduced to
e L.
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Figure 5: Ratio between the dimuoon mass squared distribotion befor and after the muoon Hp and
fLL cuts. The acoeptance effect for the forward events is shown on the left-hand side and for the
backward svents it is shown on the right-hand side.

2.3 LOTrigger

The simplifi=d simuolation described in [1] was used to make a rough estimate of the possible sffects
of the LO trigger Py cuts on the acceptance. Two P cuts are implemented in the LO trigger. The
svent can be accepted if at l=ast ons muon candidats has P > 1.2 GeV /e or if two moon candidates
satisfied the constraint I’F' | I?f-” = 1. 'I:-h‘."'l.-"l-"f [5]. Figote & shows the acceptance effect in both
cases. The effect of the single muon Pr cot was similar to that observed in the offline event selection
tepotted above. The differsnce between the maximom and minimom valoes of the graphs are ~
19— 22%,. Mo significant biasing =ffect was obseived from the combined muon Fr cut.

2.4 Proposal for Single Muon Calibration

The acceptance resolts shown in Sections 2.1, 2.2 and 2.3 suggest that the major component of the
acceptance effects in the measured FBA of the By —+ K" p'p” decay wers due to the cuts appli=d
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Figure &: Ratio between the dimoon mass squared distribution before and after the moon FPr cuts on
the LOtrigger. The blue solid (red dashed] line shows the acceptance effect due tothe single (donble]
muoon Py cot. The acceptance effect for the forward events is shown on the left-hand side and for the
backward events it is shown on the right-hand side.

to single moons. Hence, these effects can be evaluated on a sample of single isclated mnons selected
from LHCb data. This muoon sample should be szlected without applyving muoen identification ot
momentom cots. This data set would allow the evaluation of the acceptance effects on single muons
and also provide information for the calibration of the LHCh simolation. This section suggests a
strategy to select muons for this calibration based on the use of J/or — ptp” samples.

Events selected by the LD single moon trigger can be used. The particle triggered in LO can be
confitmed as a muon by the muon identification algerithm. Cther selection cuts could alse be appli=d
to this muon. Then, ancther particls track with opposite charge can be combined with the identifi=d
muon. No particle identification, ot biasing s=l=ction cuts, should be applisd to this chaged track. If
this combination of particles have a very good vertex fit and the resulting invariant mass is close to
the J /4> mass, then this chatged patticle is kept as part of the selectsd muon sample. This sample of
muoons can then be used for the acce ptance effect study.

A simplified version of this method was attempted in owder to evaluate its applicability to the
Hy = K*ptp decay. The FPp distribotions of the moons were obtained with tight and locse muoon
identification [5]. The resulting distri butions weie then compared nsing muoens from a J/or — p ' p
sample and muons from a signal Hy —» K"p'p samples. Figore 7 shows the effect of the LD
cut on the Fp distibution of the muons for these sam ples. In both samples, the LML cot introduced
an observable effect in the distribution below 4 GeV /e, albeit that the muon spectrum from the J /4
sample is softer.

In LHCE ~ 107 J/or = pt ™ events will be prodoced per 2 [h ! and the statistics available for
this study will be very high. However, in order to reduce the contamination of the sample by pions
produced in the PV, events of the type B ¢ J/ob{p" " | X can be used. A requirement on the J /4
vertex being separated from the PV can then be imposed. The statistics available are still large: the
total number of svents of the type B~ J /4 ' 7 )X available for the analysis wounld be of the ordet
of 105

This proposal ofters 2 mechanism for onderstanding acceptance effects on data. However, fur-
thet investigation is necessaty in order to evalpate the feasibility of this calibration method. Suit-
abl= efficiency and background suppression must be demonstrated in the muon selection from & —»
Jipiptpo ) XL Tt is also necessary to undetstand how to propagates the acceptance effects on the
single muons to the dimoon mass distribotion. A method to cotrectly weight the distdbutions on an
event-by-svent basis accotding to the Fr values of the moons woold be required.
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Figute 7: Compatison of muon Pr distributions befors and after patticle identification. On the top
tow the Fp distribotions loocss (blue) and tight ited) the f}LL cots are seen. The bottom row shows
the percentage difference betwesn the distributions. The left column shows the graphs obtained with
the J/4 <+ ptp~ sample and the right column shows the graphs for By < K7 pt .

3 Background Effects

This section repotts the effect of including background events in the FEA distri bution measorement.
Unfortunately, the background level and contriboting channel breakdown is not corrently well known
from the LHCh simolation. The nomber of simolated background events available is low when com-
pared to the number of events expected to be produced in LHCb. Given this oncertainty, and the
inhet=nt nncettainty at this stage in the reliability of the simulation, this stody svalvates the influencs
on the analvsis as the background is varied. The unbinned method described in [1] was adapted in
order to perform the background subtraction, as discossed in Section 3.1.

Background sim ulation studies ave repotted in [4]%, the total number of background events within
the range (1 < :'rlii.P_ < 9 GeV* /¢t was found to be a factor ~ 0.30 4 0.09 smaller than the
number of signal svents in the same :ﬂi*‘#' tangs (~ 11001 events). The background events wers
classified according to their ) angle distribution. Events where the dimnon was a combination of
muoons coming from different decavs were found to contribute equally to forward events and backward
events, and are termed symmetric background. However, part of the background-events were of the
tvpe b ¢ pel—» pX) and a fraction of these wers obsetved to be asymmetricall v distriboted in &)
Chetall, ~ T5% £ 20% of the background was classifisd as symmetric events and ~ 255 + 13%
was classified as asvmmetric. These nombers, see table 1, were used as the basis for the analvsis
presented in this section. Svmmetric backgronnd will not bias the FEA zeto-point determination
though, without correction, it will reduce the am plitude of the measored FE A distribution. Symmetric
background is studied in Section 3.2. Asvmmetric background, which has not been corrected for, will
givetise to a bias on the zero-point detetmination. This potentially mote significant effect is discossed



in Section 3.3.

Table 1: Background event tvpes nsed as input for the FEA analysis.

Background tvpe | MNumber of events/2Mh !

Svinm=ttic B2T 4+ M5
Asvinimetric (forward) 215495
Asvmmetric (backward) T 4 46

As the remaining number of simnlated background events after selection cots was low it was
not possible to accorately svalpate the dimuon mass squared distribution of the forward events and
backward events. Instead, thres different distributions are used in this analysis to evalnate the =ffect
on the FEA results. Figore 8 shows the three distribotions nsed in the analvsis. The general form of
the distributions used wers:

1. Signal like: a distribotion of background events in :"'lii-;..- similar to the distribotion of the
sighal events.

2. Peak: a distribution with most background events concentrated in the H.J-:*'J*' tegion closs to
the zero point of the FEA. In the unbinned analysis, events that are far away from the zeto point
will have little effect on the zero point estimation, so this distribotion may be expected to have
a larger effect than the signal-like distribution.

3. Flat: a homogeneous distribution with background events populating the 1'1-;:1.#_ distri bution
equally.

3.1 Background Subtraction

The background was taken into account in the evaloation of the FEA distribotion through the follow-
ing expression:
(NP fy = NP = (N iy~ N 1)

(Nl fp — NPIfP9) 4 (Njossd £ — N9 £, 99)

F A= (1
whets \'}ﬂ]‘f‘! is the total number of forward (backward) events, this is the sum of the true number of
signal ( N *#4!) and background (V%) events. The estimated number of background events (which is
used to make the background correction) is indicated with a primesuperscriptas &', Sy is the te
pdf as a function of the dim uon imvariant mass squared evalnated using signal and background events
tor forward (backward) events. The corres ponding tetim for the background with the prime superscript
_,I"}'h'j;_ is the estimated background pdf for the forward (backward) events nsed in the background
correction.

Using the expression for [ givenin [1], zach of the terms betwesn brackests in expression 1 canbe
written in the foun:

LY fadad

, f8) Mo = M2y ,
-,erm!jlr& 'hrlrﬁ:--llrlrh — Z K ( T ; Sl s '\H'H'j (2]

whete ¢ is the event index for summation ovet the data sample, M2 is the ditnuen invatiant mass

et
squared of theevent ¢, f{ is the Ganssian kernel function, and i is the smoothness parameter (see [1]).

# Zimilt temolts wets alzo obhined previcosly in [8], and mote tecently in [7].
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Figure 8: Backgmound Mﬁ*‘#' distributions. Three different M:"P' distributions were nsed to evaluate
the background effects. The signal-like distribotion is shown on the left-hand side of the top row and
the flat distribution is shown on the tight-hand side of the top row. The peak distribotion is shown in
the bottom row. The width of the peak distribution is also ill ustrated.

The fitst tetm on the right-hand side of squation 2 can be broken down as:
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where N##a! jo the trpe number of signal events and A2 the true number of backgronnd events.
Hence, expression 2 becomes:

I-,Lrjala! I-,Lr"k_a:l {7 — I-,Lr.-a_q:lu.a! el Tl ."I._""‘i':' i I-,Lr"k_a:l {7
- j ) j o ;\r.ﬂplwﬁ.ﬂplm_ i j ) j (3]
as requited. The functions N 9 and N (% shonld cancel out in expression 3 becanse they rep-
tesent the troe backgroond conttibotion (tetims withoot the prime sopetsctipts) and the estimated
background (tetms with the prime supetscripts). In LHCE N and [ will be estimated from stady-
ing events from the B meson mass side-bands. In the following, squation 1 is vsed to obtain the
FEA in the pressnce of background assuming both cotrectly estimated and mismeasored background
distri butions.

3.2 Symmetric Background

The effects of svmmetric background on the FEA were evaluated vsing 300 sets of simulated back-
ground events generated from a simple “tov” simolation. The number of background events per set
was equivalent to that expected in 2 [h ! as discuss=d in Saction 3. Thes= data se=ts were ns=d to
evaluate the average values of the FBA distribution and zeto point sensitivity.



Figure 9 shows the effect of symmetric background on the FEA, with and without background
subtraction petformed. Three different forms of the backgronnd distribotion weretested. As expected,
since the background is symmetric, no bias on the FEA zeto point was observed when the background
was not subtracted. However, 2 small reduction in the FBA am plitude can be seen on Figore 9.
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Figure9: Effecton FEA due tosvmmetric background. Thiee different background distributions were
assumed. The solid blue line cottesponds to the FEA distribution with the background sobtracted
cottectly. The dashed lines correspond to the FEA calcolated for the three background disto botions
withont background sobtraction.

The sensitivity to the FEA was evaloated, having applied the background subtraction procedure.
The result withoot background of og, = (.41 GeVe fe* was repotted in [1], this sensitivity is degraded
by less than 10 % of its value in the presence of symmetric background. The sensitivity degradation
obtainsd was 0.03 GeV*/c* for all thres distributions (signal-likes distribution, Hat background distri-
bution, and peaked distribution).

Background Mismeasurement

The effect of mismeasuring the svmmetric background was also evaluated by subtracting only
a fraction of the total background. The FEA zew point value and sensitivity were calcolated as a
function of the fraction of background subtracted and are shown in figue 10

As expected, no significant shift of the FBA zeto pointvalue or extradegmdation of the sensitivity
of the zeto point measurement was observed. Thess resolts demonstrate that the FEA zeto point
measorement is not sensitive to the effects of symmetric background mismeasorements. This ditfers
from the results reported from the binned method presented in [4] where the FEA zero point was
shifted by ~ .15 GeV* /et with a mismeasorement of 50% and its sensitivity degrdad by ~ W%,

Background Increase

The bias in the FEA zero point value and the degradation of the sensitivity were also evaluated as
a function of the background level. These estimates are of interest as the amount of backgroond in
the Hy —» K*p'p channel could potentially be highet than that estimated with the corrent LHCb
simulation.

Figure 11 shows the shift in the FEA zero point valoe and the degmdation of the sensitivity as
the background increases. Mo significant shift was observed in the FBA zew point. The degradation
in sensitivity (0., poim ) was ronghly linear with \,.f'll_laf'k,qrmuulliﬂl,-"fii,qtlall:fi] and the slope of the
curve did not depend on the backgronnd dimuoon mass squared distribution.
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Figure 10: FEA zeto point valoe and sensitivity as a function of the fraction of background subtract=d.
Mo significant variation in these quantitiss was observed.
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Figure 11: FEA zeto point valoe and sensitivity as a function of the v B /5 ratio. No significant shift
in the FEA zeto point was obsetved. The degradation on the sensitivity was linear with y-'"E,-" 5.

3.3 Asymmetric Background

The study reported above was repeated considering the asyvmmetric backgronnd category. The frac-
tioh of asvmmetric background obtained by a previous study in the full simolation was used (ses
Section 3). The FBA sensitivity was degraded by 0.01 GeV* /e, 0.02 GeV* /e*, 0.02 GeV* /! with
the signal-like, prak and Hat distribotions tespectively. Thess numbers wetr= svalvated with the cot-
rect background subtraction. Again, no significant bias in the FBA zero point was observed after
background subtraction.

Although the estimated amount of asvimmetric background is small when compared to the sighal
and to the symmetric background, the mismeasorement of this component conld significantly affect
the FEA. Unlike the symmetric background, the asyvmmetric backgronnd could potentiall v shift the
FEA zero point. Hence, it is useful to evaluate to which precision the backgronnd has to be determined
in order to avoid a significant shift of the FBA zero point.

The following procedure was implemented to evaluate the effects of the asvmmetdc background
mismeasurement on the FE A distribution:

# The total number of asymmetric background events was not changed.

® The mismeasurement of the background level was introduced in the _,I"r"i'f'F term of equation 1.

This represents a mismeas urement of the background from the fy mass side bands in the LHCb
data.
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# The background mismeasorement was implemented by transferring a fraction of the asyvmmetric
backgronnd from the forward events to the backward events.

This procedure is illustrated in Figore 12. The background in the forward band and in the back-
watd band ar= shown on the l=ft-hand side of the diagram. The bars represent the value of the [
distribution for 2 ixed dimuon mass value. The t=d r=gion on the forward band shows the fiaction
of the background which was transferred from the forward band to the backward band to calculate
the JI'J The right-hand side of the diagram describes the fl distributions used with the backgronnd
mismesasarement incl odsd.
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Figore 12: Diagram illustrating the asvmmetric background mismeasorement algorithm. The al go-
rithm is explained in the text.

This procedur was again performed using the three background distributions described at the start
of Section 3. The same distribotion was nsed for the forward events and backward events. Figore 13
shows the shift of the FEA zero point due o the mismeasurement of the asvmmetric background
component. Significant shifts can be expected, with any of the background distributions, if the mis-
measorement fraction is high. With a finction of mismeasured backgronnd of ~ S50, the shift for
the peak background distribotion was ~ dzxapang = 040 GeV? /¢!, equivalent to the sensitivity with
2 fby " data. This s=ts a limit on the accotacy at which the asymmetric backgronnd com ponent must
be determined.
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Figure 13: FEA zeto point shiftas a function of the fraction of asvmmetric backgronnd mismeasured.
The x axis represents the fraction of the asymmetric background transterred from the forward band

to the backward band. The i axis is the FEA zeto point shift.

Com paring the fraction of the asvmmetric backgronnd with the total background level this can be
converted to the minimum precision required on the total background. This minimum was calculated
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ﬂl-Hm'.L':.;lr.-:-uu.d = jﬂ.ﬂ,llﬁ.lﬁi"']fl:’ b jlm.-:lw.-:un'd- (+]

whete A gagoround 15 the background uncsttainty, [ommerrie 15 the fiaction of the asymmetric back-
ground with n..-sp-:ct to the total of background and [ emeasured 15 the fraction of mismeasured asym-
mettic background necessaty to shift the zero point by aboot Loy, poi for 2fb ! data. This gives
~ 25% = 50% = 12.5%. Hence, in order to avoid svstematic shifts on the FBA zero point
measorement dominating over the statistical error, the asvmmetric background component of the
By —» K*p*po analysis should be detetmined with a precision better than 50%, corresponding to a
precision better than 12.5% on the overall backgronnd level.

The shape of the FEA distribotion is also distotted by the mismeasorement of the asyvmmetric
background. Figure 14 shows a com patison between the FEA distribution with and withouot the correct
background subtraction. Inthess distributions a 50% mismeasorement of the asymmetric background
has besn assomed.
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Figure 14: FEA comparison with and withoot asyvmmetric background subtraction. The solid blue
line cotres ponds tothe FBA distribution calcolated subtracting the background correctlv. The dashed
lines cottespond to the FBA calcuolated for the thres types of background distribation with 50% mis-
measarement.

4 Conclusions

A study of biases on the dimuoon mass squared distribotion and FBA in Hy —» £ u'y” was per-
tormed. Acceptance effects and background effects were considered.

The acceptance effects due to the cuts performed in the offline selection or trigger and recon-
struction wete svalnatad. Only the cots on the Fr of the muons wers found to be significant. The
mupon DLL PID cut was found to be correlated with the Fp. The relative acceptance effect on the
dimunon mass squared distribotion was found to be significant: 15-18% at offline selection; 23-30%
dus to DLL and Fr cut on the mouon identification; and 19-22% due to the P cot on LO single muon
trigger. However, as the acceptance effects were similat on both forward event and backward event
distributions, the overal| effect on the FEA was partially cancelled. Given the amount of sim ulation
events available it was not possible to decide whether the FEA distribution is distorted. If there is a
resulting acceptance =ffect on the FBA distribution it wouold become dominant only after ~ 8 fh"
of data taking when the statistical uncertainties would become amaller than a possible bias on the
FEA. A method tostudy the bias with high statistics in data was suggested, using muon sam ples from
B oy Jlip p LY events.

The possible effects of the background on the FEA distribution were also investigated. The main
effects expected on the FEA distribution were: s=nsitivity degradation; and distribution bias. A sen-
sitivity degradation of only 10% for the FBA zero point is expected, given the small amount of

12



background which is estimated. Mo bias on the FEA zero point was found when the background
subtraction was performed assoming the cotrect distribotions.

The effects of background mismeasurement were also considered. For background sources that
contribote equally to forward events and backward events no bias was observed and only a weak
sensitivity variation. However, mismeasutement of background that contributed asvmmetricall v to
forward events and backward events will bias the measured FBA zero point. The shape of the FEA
distribution is also affected. To avoid this systematic effect dominating over the statistical error it
was estimated that the asvmmetric background com ponent for the Sy —» K" p" p decay nesds to be
determined with a precision better than ~ 50% for 2 b data in LHCb.
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