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What should we do for an optimal usage of EvtGen at Belle 1I?

— Errors in Decay.dec

— Angular distributions for hadronic/ radiative transitions

— Soft ISR effects

Y(5,6S)

Study of spin singlet states via ©n/n tag.
Exotic bottomonium-like states

Y(5,6S) structure

Y(3,4S)
Transitions among ¥y, families

Study of spin singlet states via i tag.
Dipion transitions

Bottomonium EvtGen
validation group:
Bryan Fulsom,
Todd Pedlar,

— Y(nS) Hadronization mechanism in MC U.T.



Errors in DECAY.dec

Can we use EvtGen as it comes?

Decay Upsilon

0.024800000 e+ e- PHOTOS VLL;
0.024800000 mu+ mu- PHOTOS VLL;
0.026000000 tau+ tau- VLL;
0.014959973 d anti-d PYTHIA 32;
0.044879919 u anti-u PYTHIA 32;
0.014959973 s anti-s PYTHIA 32;
0.044879919 c anti-c PYTHIA 32;
0.774328202 g g g PYTHIA 4;
0.028922614 gamma g ¢ PYTHIA 4,
0.000063000 gamma pi+ pi- PHSP;
0.000017000 gamma pi0 piod PHSP;
0.000011400 gamma K+ K- PHSP;
0.000290000 gamma pi+ pi- K+ K- PHSP;
0.000250000 gamma pi+ pi+ pi- pi- PHSP;
0.000250000 gamma pi+ pi+ pi+ pi- pi- pi- PHSP;
0.000240000 gamma pi+ pi+ pi- pi- K+ K- PHSP;
0.000150000 gamma pi+ pi- p+ anti-p- PHSP;
0.000040000 gamma pi+ pi+ pi- pi- p+ anti-p- PHSP;
0.000020000 gamma K+ K+ K- K- PHSP;
0.000037000 gamma f' 2 PHSP;
0.000101000 gamma f 2 PHSP;

Enddecay

Wrong charge ratios

Y(1S) » yv* - qa
Should scale with eq2

(i.e. ratios should be 1/ 4
instead of 1/3)

Double counting

With a correct hadronization
all those modes

should arise from the
Inclusive Y(1S) — vy gg mode.
Remove them?



Errors in DECAY.dec

Decay Upsilon(3S)

0.0181 e+ e- PHOTOS VLL; i
0.021800000  mu+ mu- PHOTOS  VLL; Why different?
0.022900000 tau+ tau- VLL;
0.044000000 Upsilon pi+ pi- PHSP;
0.022000000 Upsilon pi0O pi0® PHSP; Deflnluvely not Phase-space
0.024500000 Upsilon(2S) pi+ pi- PHSP;
0.018500000 Upsilon(2S) pi0® pi0 PHSP;
0.059000000 gamma  chi bO(2P) HELAMP 1. 0. 1. 0.;
0.126000000 gamma  chi bl1l(2P) HELAMP 1. 0. 1. 0. -1. 0. -1.
0.131000000 gamma  chi b2(2P) HELAMP 2.4494897 0.

1.7320508 0.

1. 0.

1. 0.

1.7320508 0.

2.4494897 0.;
0.050000000 Upsilon(2S) gamma gamma PHSP; Should be saturated by X,,(2P) cascades
0.00700 d anti-d PYTHIA 32;
0.02800 u anti-u PYTHIA 32;
0.00700 s anti-s PYTHIA 32;
0.02800 c anti-c PYTHIA 32;
0.37780 g g g PYTHIA 4;
0. 01000 gamma__a g PYTHIA 4,
0.003000000 gamma  chi b0 PHSP; it -
0000510000 ganna__eta b PHSP | Definitively not Phase-space

nadecay

Missing x . (1P) transitions



Y(3S) - nx Y(NS) transitions

Phys.Rev.D76:072001 (2007)
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Matrix element:
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- - Di-pion invariant mass

Di-pion helicity angle .
m /
/ \ﬂx
Chromomagnetic term: M \\ /
TH =~ __.-" n
n

Expected to be suppressed
by heavy quark spin symmetry



Y(3S) - nx Y(NS) transitions

Phys.Rev.D76:072001 (2007)
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Fit, no C, total error

R(B/A) —2.52+0.04 Ok
) ) J(B/A) +1.19 + 0.06 :
Y(3S) — Y(1S)7m 1B/ A| 2.79 * 0.05 Implemented in the
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Fit, float C, total error
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Y(3S) - zx Y(2S): angular distributions

£+

£




angular distributions
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Y(3S) -» nx Y(NnS): debugging

Great effort by Bryan for debugging YmStoYnSpipiCleo
Original
EvtVector4R P_YmS_X = boostTo(p->getP4(), P_X);

Correct

. The dipion in boosted
EviVectordR P_YmS_X = boostTo(p->getP4Restframe(), P_X); .
- - (P> 0, PX) in the Y(3S) frame

The dipion in boosted
In the LAB frame
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Y(3S) - nx Y(NnS): validation

Great effort by Bryan for debugging YmStoYnSpipiCleo
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Other transitions

Many (not so) rare transitions are modeled using PHSP:

h.(nP) » yn,(mS)

1" 510" Official model: Correct model:

Pure S-wave PHSP HELAMP 1.0 0.0 1.0 0.0
Y(nS) -» yn (mS)

17" >170"" Official model: Correct model:

Pure P-wave PHSP HELAMP 1.0 0.0 -1.0 0.0

Y(nS) - w°m Y(mS)
17" 50 "1

Dominant P-wave

Official model:

PHSP

Correct model:

PARTWAVE 0.0.1.0.0. 0.

Y(nS) - 7' hb(mP)
17" 50 "1
Dominnt S-wave

Official model:

PHSP

Correct model:

PARTWAVE 1. 0. 0. 0. 0. 0.

11



Other transitions

Many (not so) rare transitions are modeled using PHSP:

h.(nP) » yn,(mS)

1" 7517077 Official model: Correct model:

Pure S-wave HELAMP 1.0 0.0 1.0 0.0
Y(nS) - v

1 = ;1 Photon helicity angle in

P E_ W Y(3S) - n° hb(1 P) - n° ynb(mS) D0-1.00.0
Y(nS) - 1 é_

1 -

0 3 N(1+cos(®)) fit 10.1.0.0.0.
Y(nS) - -

1

L]
-l

Dominnt S-wave

PARARITVVAVE |

.0.0.0.0.0.
12



ZM( nP) annihilations

Decay chi_b0 Partons “Matrix element code”

, Reweighting of the matrix element
0.949650000‘rndmflav anti-rndmfla PYTHIA@ n order to modulate the PHSP
Enddecay “A random u, d, or s flavour; distribution

possible decay product”

Charm has been proved to be produced

by bottomonium annihilations
Phys.Rev. D78 (2008) 092007



ZM( nP) annihilations

Decay chi b0
y enl Partons

0.949650000rndmflav anti-rndmfla PYTHIA@

“A random u, d, or s flavour;
possible decay product”

Enddecay

Charm has been proved to be produced

by bottomonium annihilations
Phys.Rev. D78 (2008) 092007

X,,(NP)
JPC = 0+ Official model:
Dominant: x_(nP) - gg
X,,(NP)
JPC = 2+ Official model:
Dominant: _(nP) - gg gg PYTHIA 32
X,,(nP)
JPC = 1+ Official model:

Dominant: %_(nP) — qqg gg PYTHIA 32

rndmflav anti-rndmflav PYTHIA 12

“Matrix element code”
Reweighting of the matrix element
in order to modulate the PHSP
distribution

Correct model:
gg PYTHIA 32

Correct model:
gg PYTHIA 32

Correct model:;
2

14



The xb_l(nP) case

Official DECAY.DEC
Decay chi bl g

Co. Violates Yang-Landau
Enddecay g theorem

. . . b
0.643080000 g g PYTHIA 32; 666 Impossible.

Correct Physics

0.16275 d anti-d g PYTHIA (?); b 7596@ Not implementable in

0.16275 u anti-u g PYTHIA (?7); Pythia.

0.16275 s anti-s g PYTHIA (?7); b . Missing matrix

0.16275 c anti-c g PYTHIA (7?7); d%‘ element for gqg
final state

Possible Workaround
Correct final state

0.16275 d anti-d PYTHIA 32; b g Recovers charm
0.16275 u anti-u PYTHIA 32; 653 oroduction rate
0.16275 s anti-s PYTHIA 32; b ¢ a

0.16275 ¢ anti-c PYTHIA 32; Soft gluon only

Gluons are naturally irradiated Continuum-like event
during the fragmentation process
15



Charmonium radiative transitions

Charmonium transitions a are also mainly modeled using PHSP:

v(2S) - vx,,(1P)

17" 517012"" Official model: Better model: same as Y(2S) - vy, (1P)

PHSP

J=0: HELAMP 1.0.+1.0;

J=1. HELAMP1.0.1.0.-1.0.-1.0;
J=2: HELAMP 2.4494897 0.

Actually, a small M2 contribution is
known to be present in these transitions

For a discussion of the X, ,{1P) angular

distribution, see, for example:
M. Ambrogiani et al.
Phys. Rev. D 65, 052002 (2002)

1.7320508 0.
1. 0.
1. 0.
1.7320508 0.
2.4494897 0.;

X ,(1P) = vJly Official model for J=0,2:
0,1,2"" 51717 PHSP

Official model for J=1:
VVG (vector-to-vector-gamma)

Correct model:
As in bottomonium

To be tested?

16



Higher order multipoles

Actually, a small M2 contribution is E1 M2 E3
known to be present in these transitions
(also E3 is possible!) Ay = =a; — 2=ay
J=1 ' V2 V2o
—| L o
For a discussion of the X 2(1P) angular ‘1' x,--"f”' T »—-"2”3 J =1
distribution, see:
Phys. Rev. D 65, 052002 (2002) i /1 /6 \
Phys. Rev. D 80, 112003 (2009) [ Ay V0% Ty 202 Ty 15
J=2 ‘1| — \f %”' - V"'%Hg — \V%H;
s, /L /1
\ L, V100~ 302 /508 ) -

X.,(1P) = vJly ¥(2S) - vy (1P)
E1 only E1 only
Xcl xcz xcl xcz xcl XCZ xcl xcz

A0 0.7071 0.3162 0.7443 0.2540 A0 0.7071 0.3162 0.6863 0.3336
Al 0.7071 0.5477 0.6679 0.4924 Al 0.7071 0.5477 0.7273 0.5543
A2 none 0.7745 0.8328 A2 none 0.7745 0.7625

17



Other issues with EvtGen

All the Hyperon decays are modeled using PHSP

Decay Lambda0

0.638719992 p+  pi- PHSP; #[Reconstructed PDG2011]
0.357719992 n0  pi0 PHSP; #[Reconstructed PDG2011]
Decay Xi-

0.998870000 Lambda0 pi- PHSP; #[Reconstructed PDG2011]
Decay Xi0

0.995242400 Lambda0 pi0 PHSP; #[Reconstructed PDG2011]
0.001162400 Lambda0 gamma PHSP;

Large P-violating effects neglected!

Baryon angular Asymmetry parameter EvtGen model:

distribution Polarization vector EvtHyNonLepton

dIN N / Te?/tlsltﬁo far: o L

R (1 T Pr'.'[]'J — With unpolarized Lambda

df} A | reproduces the PHSP
/ results

— Model to produce
polarized Lambda to be
written 18

Spin quantization axis



Pythia fragmentation tuning

Fragmentation is dominant in the simulation of bottomonium annihilation

— Pythia (6 or 8) is not really meant to deal with low
energy processes

— Major source of systematic uncertainties
— 3-5% for the mismodelling of the event
shape
— 3-5% for the mismodelling of the low multiplicity
events not passing the hadronic selection

— Also interesting for physics!
Phys.Rev.D76, 012005

Entries/0.005
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o
o
o

u
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Deuteron production: Phys.

X10’

Rt

-~ Y(1S) event shape

BN DATA |
A MC i

R2
Rev. D 89, 111102 (2014)

B 1S Data

U"ﬁ;ﬁ,‘

_ DATA s mow | Process )
b il B(Y(3S) — dX)
L\ S B(Y(25) — dX)
LI_C:; ol [ ] CLEO‘B4i B(T(IS) _) CIX)

" Hyperon enhancement |

o | | | | |

7 oleTe” = dX) [/s ~ 10.58 GeV]
o o(ete” = dX)
o(ete” — Hadrons)

2,33 £ 0157020y %10~°
2.64 £ 0.11102)x107°
2.81 +0.4970:20) x107°
9.63 + 0.41711%) fh

L e e

(3.01 +0.1379:37) x10~°

A p P ¢ f(270
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Tuning overview

How to tune the fragmentation process?
— use Belle data

—

Unfolding of
Belle Detector
effects

Large systematics

Bellell MC
generators

RN

Belle Data

S—

Time consuming

Belle Detector //

Simulation
(Geant)

Which Datasets?

— Y(1S) for ggg events _
— Y(4S)-30 MeV continuum for qq

Do we need different sets of tunes?

— Yes (No?)

Do we need two different approaches?

— NO

Goal:

Prepare a software tool tha can be used
on any dataset from Belle to extract
the optimal puthia tunig

Pythia8 tuning task force
Hulya Atmacan,
Torben Ferber,

Ami Rostomyan,
U.T.

20



Pythia tuning: Belle VS Bellell

Belle used Pythia 6 with custom tunings

JetSetPar PARJ(21)=0.28 Default 0.36

JetSetPar PARJ(25)=0.27 Default 1

JetSetPar PARJ(26)=0. 12 Default 0.4

JetSetPar PARJ(3 Default 0.8

JetSetPar PARJ(3 Default = PARJ(33)

JetSetPar PARJ(41)=0. 32 Default 0.3
(4
(8
(8

JetSetPar PARJ 0.62 Default 0.58
JetSetPar PARJ 0.38 Default 0.29
JetSetPar PARJ =0.76 Default 1

)=
0)=
6)
3)=0
0)=1
1)
2)
2)
2)=

JetSetPar PARP(2)=4.0 Default 10
JetSetPar MSTP(141)=1 Default O
JetSetPar MSTP(171)=1 Default O
JetSetPar MSTJ(104)=4 Default 5

Continuum qq was generated using the evtgen model PYCONT
Decay vpho

# duscbt e mu tau
1.0 PYCONT 0 0 0 1 0 0 0O 00 00 0;
Enddecay



Pythia tuning: Belle VS Bellell

Belle used Pythia 6 with cul Bellell uses Pythia 8

JetSetPar PARJ(21)=0.28
JetSetPar PARJ =0.27
JetSetPar PARJ =0. 12

Current Proposal (by Hulya Atmacan):
PythiaBothParam StringFlav:etaSup=0.27

0. 32 PythiaBothParam StringFlav:etaPrimeSup=0.12
062 | PythiaBothParam StringFragmentation:stopMass=1.1
038 | PythiaBothParam StringZ:al.und=0.32

—0.76 | PythiaBothParam StringZ:bLund=0.62
PythiaBothParam StringZ:usePetersonC=off
JetSetPar PARP(2)=4.0 PythiaBothParam StringZ:usePetersonB=off
JetSetPar MSTP(141)=1 PythiaBothParam StringZ:usePetersonH=off
JetSetPar MSTP(171)=1 PythiaBothParam StringZ:rFactC=1.0
JetSetPar MSTJ(104)=4 PythiaBothParam StringPT:sigma = 0.4
PythiaBothParam TimeShower:pTmin = 0.38

(2
(2
JetSetPar PARJ(3
JetSetPar PARJ(3
JetSetPar PARJ(4
(4
(8
(8

JetSetPar PARJ
JetSetPar PARJ
JetSetPar PARJ

)=
0)=
6)
3)=0
0)=1
1)
2)
2)
2)=

Continuum qq was generai| Continuum can be generated now using KKMC + Pythia8
Decay vpho — better treatment of ISR/FSR

#duscbt e |— moreaccurate description of the initial partonic state
Great effort by Ami Rostomyan and Torben Ferber

1.0 PYCONT O O O1 00 ©0 0|

Enddecay



Tuning and validation observables

Guidelines

— General obervables (easy to compute)
— Solid physical meaning

— Independent

— Sensitive to different tuning parameters
—Vs-independent (or almost independent)

Energy spectra
— E*1s for photons and charged

— 2.(E*)s for photons and charged

Event shape
— R2 fox wolfram moment

Correlations are crucial!
— 2D comparisons are mandatory

Multiplicities

— photon multiplicity (full and reduced acceptance)

— charged multiplicity

Single particle spectra
- D% n.m K,y

23



Workflow proposal

] L Set of generic, simple observable
Choose tuning and validation sets (momentum spectra, R2, Esum...)

v

Generate MC samples using basf2 > Translate .hepevt
(i.e. Pythia 8), with different configurations output into .pgen
with Belle beam
parameters
Ilzlrstzavrveitrzoglf the <& Reconstruct in basf (gsim) <+
interesting
observables
for both data . Compare.with data and find the Caveats:
and MC begt configuration using the - Large correlation among
tuning set ) :
tuning observables requires
* to tune using 2D distributions
— Correlation among Pythia
Check the validation observables parameters requires to do a
BASF2 (semi) simultaneous
BASF optimization
Root

24



Status in May 2015

Fix
DECAY.DEC

Pythia tune

T
transitions
Y

Soft ISR

transitions

A

1914
transitions
among
Y(nS)

New

Analysis ?

No

Yes

Sugg.

Sugg.

Theoretical

work
needed?

No

No

No

No (?)

No

EvtGen

methods to be

written?

No

No

Yes

Maybe

No (?)

Maybe

Yes

Timescale  Priority
Short HIGH
Long HIGH

Medium HIGH

Medium MED
Medium - OW
0Ne
Medium HIGH
Lon

B.

cHw

cC>-T cH

Contacts

Fulsom
Pedlar

. Tamponi

. Atmacan

Ferber
Rostomyan

. Tamponi

Mizy

. Tamponi

Fulsom
Pedlar

. Tamponi

Status

Done (?)

Ongoing

Ongoing

Done



Conclusions

Pythia8 tuning

— The Belle tuning was succesfully translated into Pythia8

— Bellell generators output has been succesfully reconstructed using the Belle
Detector simulation

— Minimization strategy has to be choosen:
— Brute force scan
— Recoursive scan

— Functional parameterization (PROFESSOR: hitps://professor.nepforge.org/)

EvtGen validation

— DECAY.dec for bottomonium has been updated
— bug in the ntrt transition model has been discovered and fixed.
— ¥,,(nP) hadronization is still puzzle
— Final test is ongoing

— First look into charmonium: ch(1 P) transitions fixed

— Mismodellings in the hyperon sector
— How to test EviHypNonLepton?

26
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Dipion transitions from Y(4S)

Babar study: Phys. Rev. Lett.96 (2006) 23200

i ' Y "o S R
S | BABAR by =150} BaBAR PV S
g2 ) I 4S—281
o R 60 -
— 60 .2 ar 2
% 100 E:;‘ S 100 &y * | 1 B
: s 2N 403

& 50 ® i Kol |

O, 0 | R |

i —I U B g o U
0.4 06 08 1 12 03 04 05 .
M. .. (GeV/c) M._.. (GeV/c)

Solid fit: Phys. Rev. D24, 2874(1981)
Dashed fit: Phys. Rev. D79 (2009)03402

What for Bellell?

Minimal solution:

Best solution:

write a new EvtGen model the Dalitz analysis

Validate BaBar's analysis with Belle's dataset and
write a new EvtGen model the Dalitz analysis

10



Stable particles' spectra MC predicts less,

more energetic tracks
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Event shape

x10°%
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Data/MC comparison: charged
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Data/MC comparison: neutral
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Tuning comparison with Pythia8

Process Y(4S) — ©nn Y(1S) —» hadrons
~tamponi/public/Pythia8Validation/

90
80
70
60
50
40
30
20
10

— Default settings

— Belle settings

Lambda spectrum

Frh e ey M e |

—_
—
wn
Mo
[\
wn

3.5 4
A energy [GeV]

250

200

150

100

90

— Default settings

— Belle settings

K spectrum

05 1 15 2 25 3 35 4 45
K™ energy [GeV]



Pythia parameters

Which parameters should we change and in which range?

Generate sample changing ONE parameter at time

— No reconstruction, generatore level only
— Check how much our distributions change

1.20E+000

1.00E+000

8.00e-001

6.00E-001

4.00E-001

Kolmogorov test p-value

200001

MC/MC comparison for stringFragmention:stopMass

100000 Y(1S) evts/sample

0.4 0.6 0.8 1

stringFragmention:stopMass

12

14

Tested parameters:
stopMass

alL.und

bLund

sigma

pTmin

- MomentumVSMult_ch

~+ MomentumVSMult_g

' PtVSz_ch

- PtVSz_g
-— MomentumVSMult_K

- MomentumVSMult_pi

== MomentumVSMult_eta

- GammaEVSEtaMult



Pythia parameters

Which parameters should we change and in which range?

Generate sample changing ONE parameter at time
— No reconstruction, generatore level only
— Check how much our distributions change

1. 20E-+D00

MC/MC comparison for stringZ:bLund
w00 100000 Y(135) evts/sample

8.00E-D01
6.00E-001

4.00E-4001

Kolmogorov test p-value

2.00E-001

0.00E+000 L £ i

0.4 0.6 0.8 1
stringZ:bLund

12

14

Tested parameters:
stopMass

aLund

bLund

sigma

pTmin

Reduced set of 2D
Kinematic variables:

- MomentumVSMult_ch

—= MomentumVSMult_g
PtVSz_ch

- PtVSz_g

-— MomentumVSMult_K
MomentumVSMult_pi

== MomentumVSMult_eta

GammaEVSEtaMult



Example of 1D comparison

StopMass= 1.0 (MC 1) VS stopMass= 1.2 (MC 2)

Photon energy spectrum

b g1
-45|:H:|ﬂ:— Entries BS9145
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40000 — RMS 0.5351
35000
230000
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Photon multiplicity
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: | RME 2.7
200
150
100|—
s0/— {1
B I_l ﬂ H | I— I L L L L
% 5 10 15 20 o5

Photon energy spectrum

e g1
al— Entrise B59650
- Mean 2 558
- RME 02015
25E 1 — MC1/MC2
2
1.5
1
0.5 E— | '|
— 1
ok |"|I||II
05F L
E I’
_1'55_IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
0 05 1 15 2 25 3 35 4 45 5
Photon multiplicity
- h_mult_g_1
L Entriee BS59206
0.6 B Mean 3z
= RME 20,52
1 1 -MC1/MC2
0.4
o2
o~ T —
0z o L
0.4 —+
06
_ﬂ.B f_I 1 1 I 1 1 I I 1 1 I_I_I 1 1
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Soft ISR at Y(4,5S)

Y(4,5S) have non negligible width. Soft ISR emission may occur:
e*e” - YsorFT Y(4S) — YsoFT + X

BT o 111 Fen) T 118 T Lt 14T et Loyt Thiad i Loy 10} el TMath - BreitWig ner(x ,1 G_SBD,D 0205)
i 10 MeV photon ISR emission 3o 10 MeV below
10° PDF nominal
25 Y(4S mass)
20

10° =
- 15
10
10
- 5
1 III|III|III|III|III|I D III|III|III|III|III|III
0 0.002 0.004 0.006 0.008 0.01 70.48 105 10.5210.5410.5610.58 10.6 10.6210.6410.6610.68
E/Ys Vs [GeV]

Lower Ecm but still an Y(4S) — Asimmetric tails in the recoil mass of two
body decays
[ Y(4S) —» n hb(1P) as example] 17



Soft ISR at Y(4,5S)

Example: Y(4S) — n hb in n recoil mass

X

—

o
w

140 —— w/ ISR only

— w/0 ISR

120

100

Events / 2.5 MeV

80
60
40
20

088 989 99 991 992 993

Vector ISR is originally mean for e*e
— No low energy validation available
— LO radiator formula

Validation is ongoing

994 9.95
MM(n) [GeV]
=70

Blue:
MC simulation with Y(4S) — n hb(1P)

Red:
Convolution with ISR emission PDF
and Y(4S) lineshape

Currently done in two ways:
— Numerical convolution
— MC simulation with VectorIlSR
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LTEV ELLLE LW Ll =T L SR

Dipion transitions from Y(5S)

'Bﬂ _I T T1 T 11 | Y(ls) T 1 | T 171 | | I-‘ 100 EV_V_V_V—l_V_V_V_V—r T( 25) TT T 11T TTTT 120 _I I T 171 | T T(3S) |
P_ + + 100 | 3
s P=1t1-2* 2 G
I > 5 a0l -
; g 60 4 &
40 |- T LS 4 w @ 60 ]
LS 4 3
if ] M C b ®
s -~ 0F i
_. 0 T T W A e —_—. i ._ P e T W A 0 e o, e o . H B e T 0 T S 1 08w -..,....._'.'_____ ]
Y01 102 103 104 105 106 107 108 %4 10.45 105 1055 106 10.65 10.7 10.75 foss 1081 1068 1067 107 107
M(Y(1S)7),,,., (Gev/c’) M(Y(28)7) . (GeV/ch) M(Y(38)m),,,. (GeV/c))

Zb and Zb' should be listed in the evt.pdl file,

but can we write to separate models?

Decay Upsilon(5S)
1.0000 pi+ Zb Modell;
Enddecay

Decay Zb
1.0000 pi-
Enddecay

Upsion Model2;

Dalitz Model:
S = A(Z,) + A(Z',) +Breit-Wigner
A(f,(980)) +  Flatte
A(f,(1275)) + Breit-Wigner
A(NR)+

A(o)

c, +C,M?(ntm)

Breit-Wigner
11
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