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Step1:Get the mdst (On the grid point)

21 E110T.£TSe8T Staog tv_2h
+(St 01,8 Sqxa)

axs) tgmong

Step2:Analysis script o Em
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Step3:Get the root-->gbasf2 <filename> -1 <dataset> -p <project name> -s <release>
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-->gb2 ds get —

Generic MC
Step1:Get the mdst(On the grid point)
Step2:Analysis script

Step3:Get the root-->gbasf2 <filename> -1 <dataset> -p <project name> -s <release>

qe m =
__>gb2 dS get mdst_mbelle2.root mdst _mbelle2 6.root mdst_pbelle2_1. mdst_pbelle2_7.root
—_ = mdst_mbelle2 1.rocot mdst mbelle2 7.root mdst_pbelle2_2. mdst_pbelle2_8.root
. mdst_mbelle2_2.rocot mdst_mbelle2 8.root mdst_pbelle2_3. mdst_pbelle2_9.root
Step4:Analys18 baCkground mdst_mbelle2_3.root mdst_mbelle2_9.root mdst_pbelle2_4. mdst_pbelle2_10.root
mdst_mbelle2_4.root mdst_mbelle2_10.rocot mdst_pbelle2_5.
Slgnal MC mdst_mbelle2_5.root mdst_pbelle2.root mdst_pbelle2_6.
. [shaolgecw0l recLambdaPi]$ ls
Stepl ZGet the mdSt (Slm,I’CC) rec_mdst.root rec_mdst_mbelle2_7.root rec_mdst_pbelle2_4.root
rec_mdst_mbelle2_ 1.root rec_mdst_mbelle2 8.root rec_mdst_pbelle2_5.root
. : : rec_mdst_mbelle2_ 2.root rec_mdst_mbelle2 9.root rec_mdst_pbelle2_6.root
StepZ.AnalySIS SCI'lpt rec_mdst_mbelle2_ 3.rocot rec_mdst_mbelle2_10.root rec_mdst_pbelle2_7.root

rec_mdst_mbelle2_4.root rec_mdst_pbelle2_1.root rec_mdst_pbelle2_8.root
Step3 :Get the root rec_mdst_mbelle2_5.root rec_mdst_pbelle2_2.root rec_mdst_pbelle2_9.root
rec_mdst_mbelle2 6.rocot rec_mdst_pbelle2_ 3.root rec_mdst_pbelle2_ 10.root

Step4:Calculate a preliminary efficiency
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# track and additional good photon cuts
trackCuts = "-8.866 < coslTheta < 9.956 and pt > 9.1°7
ma.cutAndCopyLists('pi+:ps', 'pi+:all', trackCuts, pat

ma.cutAndCopylList('pi—:tracks',
ma.cutAndCopyList('mu-:tracks',
ma.cutAndCopylList('e-:tracks',

'pi-:all', trackCuts, path=main)
'mu-:all', trackCuts, path=main)
'e-:all', trackCuts, path=main)

'E » 8.1

and -0.8660 < cosTheta < 0.9563'
gammaCuts += ' and clusterNHits > 1.5'
gammaCuts += ' and abs(clusterTiming) < 200’
ma.cutAndCopyLists('gamma:event', 'gamma:all', gammaCuts, path=main)

gammaCuts =
gammaCuts += '

va.addAlias('nGoodTracks', 'countInList(pi+:ps)')
ma.applyEventCuts('nGoodTracks == 4', path=main)

BEE

Ima.recnnstructDecay('LambdaB:sig -> p+:sig pi-:sig2',

'90.9 < M < 1.30', path=main)

va.addAlias('nElectrons', 'countInList(e-:tag)')
va.addAlias('nMuons', 'countInList(mu-:tag)')
va.addAlias('nPions_tag', 'countInList(pi-:tag)')
va.addAlias('nlPions', 'countInList(pi+:sigl)')
va.addAlias('n2Pions', 'countInList(pi+:sig2)')
va.addAlias('nProtons', ‘'countInList(p+:sig)')
va.addAlias('nGoodPhotons', 'countInList(gamma:event)')

HEEventT E -
s modules

particleList = ['pi+:ps', 'gamma:event']
ma.buildEventShape(particlelList,
foxWolfram=False,
cleoCones=False,
jets=False,
harmonicMoments=Fzlse,
allMoments=False,
collisionAxis=False,
sphericity=Fralse,
thrust=True,
path=main
)
ma.buildEventKinematics(particlelList, path=main)

ma.applyChargedPidMVA(particleLists=['e-:tracks', ‘mu-:tracks’,
ATrainingMode.c_Multiclass, path=main)

va.addAlias('pre_pid_BDT_e', 'pidChargedBDTScore(11, ALL)')
Va.addAlias('pre_pid_BDT_mu', 'pidChargedBDTScore(13, ALL)')

Va.addAlias("pid_BDT_e", 'formula( ifNANgiveX( pre_pid_BDT_e, -1 ) )')
va.addAlias("pid_BDT_mu", 'formula( ifNANgiveX( pre_pid_BDT_mu, -1 ¥¥)
va.addAlias('PID_proton_pi', 'ifNANgiveX( binaryPID(2212, 211), 8.5)')}
va.addAlias('PID_kaon_pi', 'ifNANgivex( binaryPID(321, 211), @.5)')
va.addAlias('PID_kaon_p', 'ifNANgiveX( binaryPID(321, 2212), @.5)')
va.addAlias('PID_pion_k', 'ifNANgiveX( binaryPID(211, 321), @.5)')
va.addAlias('PID_pion_p', 'ifNANgiveX( binaryPID(211, 2212), ©.5)')
va.addAlias('PID_proton_k', ‘'ifNANgiveX( binaryPID(2212, 321), @.5)')

)
)

‘pi+:tracks'], trainingMode=Belle2.ChargedPidMVAWeights.ChargedPidMv

HadronIDCuts = ‘'and nCDCHits > @'

Prcuts = trackCuts + HadronIDCuts +' and electronID < @.5 and protonID > 8.5 '

Pisiglcuts = trackCuts + HadronIDCuts + ' and electronID < @.5 and PID_proton_pi < 8.6 and PID_kaon_pi < @.4'
Pisig2cuts = trackCuts + HadronIDCuts + ' and electronID < 8.5

Ecuts = trackCuts + 'and pid_BDT_e > 8.9 and muonID_noSVD <= 8.9'

Mucuts = trackCuts + 'and muonID_noSVD > @.9 and pid_BDT_e <= 8.9'

Pitagcuts = trackCuts + HadronIDCuts +' and pid_BDT_e <= 8.9 and muonID <= 8.9 and PID_pion_p > 8.6 and PID_pion_k > 0.4'

EE

cav('taut+:sig —> anti-lambdaf:sig pi+:sjgl', '!

# Signal sides

# Tag sides ® Slgnal Side: -

ma.reconstructDecay('tau-:e -> e-:tag', '', path=main, dmID=1)
ma.reconstructDecay('tau-:mu —-> mu-:tag', '', path=main, dmID=2)
ma.reconstructDecay('tau-:pi —> pi-:tag', '', path=main, dmID=3)
tau_tagLists = ['tau-:e', 'tau-:mu', 'tau-:pi'l
ma.copylLists('tau-:tag', tau_taglLists, path=main) *

ma.reconstructDecay('vpho —> tau+:sig tau-:tag', '', path=main)

O g )

-

)

op

nath=i )
vx.treeFit('tau+:sig', conf level=0, updateAllDaughters=True, path=main) E”

Tag Sides: — -

fAmd some event based variables ... ..

eventVariables = ['dmID_tag', 'nGoodTracks',
'nElectrons', 'nMuons', 'nPions_tag', 'niPions’',
'nGoodPhotons', 'nPhotons_sig!',

]

'nPhotons_tag'

eventVariables += ['EPhotons_tag', 'EPhotons_sig',

'LbdpilAg', 'ppilAg’',
]

'ppi2Ag', 'pi2pilAg'

'n2Pions',

'nProtons',

t
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> Phik i AR > TMRE
e« —0.866 < cos < 0.956 o« X%f - M ARE
. > 0.1GeV/c
o =4

> PRk T

. > 0.1 GeV
e —0.8660 <cos < 0.9563

. > 15
. < 200 ns
> PID

* Signal side
- H <06& <04
« XEjlp: =05

* Tagside
« Eile: > 0.9.
- &R > 0.9 and <09

o B < 0.6 and <04



Distribution of invariant mass of A and for signal MC
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Distribution of A , , cos of and cos of - for signal MC /O
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Distribution of invariant mass of A, , and A : apply mass window and A window <O
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> For photons, require number of photons<=3 in both sides
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> Some other selections..
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> ZdEHEFEE R Generic MCEESMCEBSXK4 M, & XHEGSX, HAAXEB bW X

0.2k 40 fb~! Background MC 02k ‘ Signal MC |
((Mpr- — m<) -cos?—AE-sinH)2 + ((Mpn- —mr)-sin?+AE-c056)2 =1
0.03¢ : RS
01 ammmmea 0.1F =ty
" \\
//’ \\
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q \\ ’/
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—0.2f ~0.2¢
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M/\n'_ M/\TI_

* Nbkg in Generic MC in sideband region: 16

* Nsig in signal region: 0

» Efficiency: 6.2%

« 90%UL: * - YT < . x 7 10
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Thank you for your attention |
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