Analysis of K"K 7" with concentration on
low-mass region
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Dataset:
* Spring 2018 data

Restrictions:
* Incident photon timed to be within central peak

* Only best Confidence Level (CL) per event kept
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 Kaons must be seen in TOF
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Dataset:
* Spring 2018 data

Restrictions:

* Incident photon timed to be within central peak

* Only best Confidence Level (CL) per event kept

* (CL must be above 104

* Kaons must be seen in TOF
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Data

Dataset:
* Spring 2018 data

Restrictions:

* Incident photon timed to be within central peak
* Only best Confidence Level (CL) per event kept
* (CL must be above 104

* Kaons must be seen in TOF

* Missing mass within 3 standard deviations of central peak
0.12 GeV <Mass[7°] < 0.15 GeV
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Data

Dataset:
* Spring 2018 data

Restrictions:

* Incident photon timed to be within central peak

* Only best Confidence Level (CL) per event kept

* (CL must be above 104

* Kaons must be seen in TOF

* Missing mass within 3 standard deviations of central peak
* 0.12 GeV <Mass[7°] <0.15 GeV

e Mass[K*K "] <1.32 GeV (low-mass region)
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Data

Dataset: .

c
325

* Spring 2018 data VA

Restrictions:

* Incident photon timed to be w
* Only best Confidence Level ( \=t

150

N\

 (CL must be above 10
e Kaons must be seen in TOF

* Missing mass within 3 standard deviations of central peak

* 0.12 GeV <Mass[7°] <0.15 GeV
e Mass[K*K "] <1.32 GeV (low-mass region)
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K*K 7

The event generator:

 Flat in mass between 1.22 and 1.32 GeV

\!/Asu
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K*K 7

The event generator:

 Flat in mass between 1.22 and 1.32 GeV

* Modified #-slope to match the data
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K*K 7

The event generator:

* Flat in mass between 1.22 and 1.32 GeV
* Modified #-slope to match the data

* Used actual data to model photon energy spectrum
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K*K 7

The event generator:

 Flat in mass between 1.22 and 1.32 GeV

* Modified #-slope to match the data

\!n\su

* Used actual data to model photon energy spectrum

Over 10 million thrown events
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K*K 7
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Definition of (0,¢) and (6,,0y)

* The (0,p) angles defined from polar and azimuthal angles of the

K*K-isobar in the Gottfried-Jackson frame of K*K7¥ system
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Definition of (0,¢) and (6,,0y)

* The (0,p) angles defined from polar and azimuthal angles of the
K*K-isobar in the Gottfried-Jackson frame of K*K7¥ system

* The (64,p,) angles defined from polar and azimuthal angles of the
K™, n the helicity frame of the K™ K~
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Distributions of cos(é) and ¢

MC thrown

ccccccc
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MC seen Real data
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Distributions of cos(é) and ¢

MC thrown MC seen Real data
cos(6) distributions
MC thrown MC seen Real data

¢ distributions
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Distributions of cos(é) and ¢

MC thrown MC seen Real data
cos(6) distributions
MC thrown MC seen Real data

\!/Asu

¢ distributions

* Real data looks similar to detector accepted phase space




Distributions of cos(f) and ¢,

MC thrown

MC seen
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Real data
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Distributions of cos(f) and ¢,

MC thrown MC seen Real data
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Distributions of cos(f) and ¢,

MC thrown MC seen Real data
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Isobar choice for R—K K

* Convenient to treat potential 3-body decay as two 2-body decays

\!n\su
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Isobar choice for R—K K

* Convenient to treat potential 3-body decay as two 2-body decays

* For the two 2-bodies:
* One body i1s single meson
* Other body 1s composed of remaining two mesons
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* Convenient to treat potential 3-body decay as two 2-body decays
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Isobar choice for R—K K

* Convenient to treat potential 3-body decay as two 2-body decays

* For the two 2-bodies:
* One body i1s single meson
* Other body 1s composed of remaining two mesons

K 1sobars

48
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Isobar choice for R—K K

* Convenient to treat potential 3-body decay as two 2-body decays

* For the two 2-bodies:
* One body i1s single meson
* Other body 1s composed of remaining two mesons

K 1sobars
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Isobar choice for R—K K

* Convenient to treat potential 3-body decay as two 2-body decays

* For the two 2-bodies:
* One body i1s single meson
* Other body 1s composed of remaining two mesons

Or
k
- /5

K 1sobars K*K- 1sobars

50
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K 1sobar candidates

K3(700) 1JPy = 1(0™)

also known as k; was K7(800)
See the review on " Scalar Mesons below 1 GeV."
Mass (T-Matrix Pole /s) = (630-730) — i (260-340) MeV
Mass (Breit-Wigner) = 845 + 17 MeV
Full width (Breit-Wigner) = 468 + 30 MeV

K3(700) DECAY MODES Fraction (I;/T) p (MeV/c)

Km 100 % 256

.y

ASU

e
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K 1sobar candidates

0(700)

14P) = 3(0h)

also known

See the

as k; was K};(800)

review on " Scalar Mesons below 1 GeV."”

Mass (T-Matrix Pole /s) = (630-730) — i (260-340) MeV

Mass (Breit-Wigner) = 845 4+ 17 MeV

Full width (Breit-Wign€ — 468 + 30 MeV

K3(700) DECAY MODES Fraction (I;/T)

p (MeVjc)

Km

100 %

256

e

ASU

Very wide
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K 1sobar candidates

5(700) 1UP) = 3oh)

also known as &; was K7(800)

See the review on " Scalar Mesons below 1 GeV."
Mass (T-Matrix Pole /s) = (630-730) — i (260-340) MeV
Mass (Breit-Wigner) = 845 + 17 MeV
Full width (Breit-Wigner) = 468 + 30 MeV
K3(700) DECAY MODES

Fraction (I';/T) p (MeVfc)

Kw 100 % 256

K*(892) 1UP) = 3a7)

Mass (T-Matrix Pole /s) = (890 + 14) — i (26 + 6) MeV
K*(892)% hadroproduced mass m = 891.67 + 0.26 MeV
K*(892)* in 7 decays mass m = 895.5 & 0.8 MeV
K*(892)° mass m — 895.55 = 0.20 MeV (S — 1.7)
K*(892)* hadroproduced full width ' = 51.4 & 0.8 MeV
K*(892)* in T decays full width I = 46.2 + 1.3 MeV
K*(892)° full width I = 47.3 + 0.5 MeV (S = 1.9)

P
K*(892) DECAY MODES Fraction (I';/I) Confidence level (MeV/c)

K ~ 100 % 280
K9~ ( 2.4640.21) x 103 307
KEv ( 9.8 400 )x10 4 300
Krm < 7 x 1074 05% 223

ASU

e

Counts
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0.85 0.9
Mass(K n?)
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K 1sobar candidates

5(700) 1UP) = 3oh)

also known as &; was K7(800)

See the review on " Scalar Mesons below 1 GeV."
Mass (T-Matrix Pole /s) = (630-730) — i (260-340) MeV
Mass (Breit-Wigner) = 845 + 17 MeV
Full width (Breit-Wigner) = 468 + 30 MeV
K3(700) DECAY MODES

Fraction (I';/T) p (MeVfc)

Kw 100 % 256

K*(892) 1UP) = 3a7)

Mass (T-Matrix Pole /s) = (890 + 14) — i (26 + 6) MeV
K*(892)% hadroproduced mass m = 891.67 + 0.26 MeV
!{*I\'Qﬁ")i H -l 3 onC L L 1O K \/
K*(892)° mass m — 895.55 = 0.20 MeV (S — 1.7)
K*(892)* hadroproduced full width [ = 51.4 &+ 0.8 MeV
K*(892)% in 7 decays full width I = 46.2 + 1.3 MeV
K*(892)° full width I = 47.3 + 0.5 MeV (S = 1.9)

P
K*(892) DECAY MODES Fraction (I';/I) Confidence level (MeV/c)

K ~ 100 % 280
K9~ ( 2.4640.21) x 103 307
KEv ( 9.8 400 )x10 4 300
Krm < 7 x 1074 05% 223

ASU

e

Counts

120
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80
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b’)I\I‘I\I‘III|III|III|III|III|III

0.85 0.9
Mass(K'n®)

i:b\I\|\I\|\I\|\I\|\I\|\I\|\I\|\I\

0.85 0.9
Mass(K n?)
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K 1sobar ¢

K3(700)

1JPy = 1(0™)

also known as &; was K7(800)

See the review on " Scalar Mesons below 1 GeV."
Mass (T-Matrix Pole /s) = (630-730) — i (260-340) MeV
Mass (Breit-Wigner) = 845 + 17 MeV
Full width (Breit-Wigner) = 468 + 30 MeV

K3(700) DECAY MODES Fraction (I;/T) p (MeV/c)
K 100 % 256
K*(892) 1UP) = 3a7)

Mass (T-Matrix Pole /s) = (890 + 14) — i (26 + 6) MeV

K*(892)% hadroproduced mass m = 891.67 + 0.26 MeV

K*(892)* inz decavs mass m — 8965 + 08 MeV/

K*(892)° mass m = 895.55 + 0.20 MeV (S = 1.7)

K*(892)* hadroproduced full width ' = 51.4 & 0.8 MeV

K*(892) in 7 decays fuljwidth [ = 46.2 £ 1.3 MeV

K*(892)° full width I = }17.3 £ 0.5 MeV (S = 1.9)

P

K*(892) DECAY MODES Nraction (I;/T) Confidence level (MeV/c)
Kr 100 % 289
K9~ ( 2.4640.21) x 103 307
KEv ( 9.8 400 )x10 4 300
Krm < 7 %104 095% 223

A

large and narrow to

andidates

Counts
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be part of these events

0.85 0.9
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K 1sobar candidates

1(JP)

K3(700)

307™)

also known as k; was K7(800)

See the review on " Scalar Mesons below 1 GeV."
Mass (T-Matrix Pole /s) = (630-730) — i (260-340) MeV
Mass (Breit-Wigner) = 845 + 17 MeV
Full width (Breit-Wigner) = 468 + 30 MeV
K3(700) DECAY MODES

Fraction (I';/T) p (MeVfc)

Km 100 % 256

ASU

e

Counts
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0.85
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Kl
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PR I T T
0.85 0.9
Mass(K n?)

i:b\I\|\I\|\I\|\I\|\I\|\I\|\I\|\I\
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KTK- 1sobar candidates

f0(980) 16(PCY =0+ (0+ )

See the review on "Scalar Mesons below 1 GeV."”
T-matrix pole /s = (980-1010) — i (20-35) MeV [']
Mass m — 990 + 20 MeV Il
Full width I = 10 to 100 MeV []

\!/Asu
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KTK- 1sobar candidates

f0(980) 16(PCY =0+ (0+ )

See the review on "Scalar Mesons below 1 GeV."”
T-matrix pole /s = (980-1010) — i (20-35) MeV [']
Mass m — 990 + 20 MeV Il
Full width I = 10 to 100 MeV []

a0(980) 1ICUPC =170+ )

See the review on "Scalar Mesons below 1 GeV."”
T-matrix pole /s = (960-1030) — i (20-70) MeV [l
Mass m = 980 + 20 MeV [
Full width I = 50 to 100 MeV [l

ASU

e
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KTK- 1sobar candidates

f0(980) 16(PCY =0+ (0+ )

See the review on "Scalar Mesons below 1 GeV."”
T-matrix pole /s = (980-1010) — i (20-35) MeV [']
Mass m — 990 + 20 MeV Il
Full width I = 10 to 100 MeV []

a0(980) 1ICUPC =170+ )

See the review on "Scalar Mesons below 1 GeV."”
T-matrix pole /s = (960-1030) — i (20-70) MeV [l
Mass m = 980 + 20 MeV [
Full width I = 50 to 100 MeV [l

$(1020) 1IGUPCG =01 )

Mass m = 1019.461 + 0.016 MeV
Full width I' = 4.249 + 0.013 MeV (S =1.1)
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KTK- 1sobar candidates

f(980) 16(JPCy =0t (0+ 1)
See the review on " Scalar Mesons below 1 GeV." ‘
T-matrix pole /s = (980-1010) — i (20-35) MeV [']
Mass m = 990 + 20 MeV [l

Full width I = 10 to 100 MeV []

a0(980) 1ICUPC =170+ )

See the review on "Scalar Mesons below 1 GeV."”
T-matrix pole /s = (960-1030) — i (20-70) MeV [l
Mass m = 980 + 20 MeV [
Full width I = 50 to 100 MeV [l

1P =0 (1 )

$(1020)

Mass m = 1019.461 + 0.016 MeV

Full width I' = 4.249 + 0.013 MeV (S =1.1)
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KTK- 1sobar candidates

f(980) 16(JPCy =0t (0+ 1)
See the review on " Scalar Mesons below 1 GeV." ‘
T-matrix pole /s = (980-1010) — i (20-35) MeV [']
Mass m = 990 + 20 MeV [l

Full width I = 10 to 100 MeV []

,(G(JPC):I (0} l)

a9(980)

See the review on "Scalar Mesons below 1 GeV."”
T-matrix pole /s = (960-1030) — i (20-70) MeV [l
Mass m = 980 + 20 MeV [
Full width I = 50 to 100 MeV [l

16UPOL="(1 )

Mass m = 1019.4630.016 MeV
Full width =4 249 + 0.0 kY (5=11)
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KTK- 1sobar candidates

f0(980) 16(PCY =0+ (0+ )

See the review on "Scalar Mesons below 1 GeV."”
T-matrix pole /s = (980-1010) — i (20-35) MeV [']
Mass m — 990 + 20 MeV Il
Full width I = 10 to 100 MeV []

a0(980) 1ICUPC =170+ )

See the review on "Scalar Mesons below 1 GeV."”
T-matrix pole /s = (960-1030) — i (20-70) MeV [l
Mass m = 980 + 20 MeV [
Full width I = 50 to 100 MeV [l
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KTK- 1sobar candidates

fo(980) 16(JP%) @ L)
See the review on " Scalar Mesons below 1 GeV."
T-matrix pole /5 = (980-1010) — i (20-35) MeV [] D]fferent by ]S()Sp]n

Mass m = 990 + 20 MeV [l
Full width I = 10 to 100 MeV []

a9(980) IG(JPCJ@O )

See the review on "Scalar Mesons below 1 GeV."”
T-matrix pole /s = (960-1030) — i (20-70) MeV [l
Mass m = 980 + 20 MeV [
Full width I = 50 to 100 MeV [l
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(980)

!G(JPC)++)

See the review on "Scalar Mesons below 1 GeV."”
T-matrix pole /s = (980-1010) — i (20-35) MeV [']
Mass m — 990 + 20 MeV Il
Full width I = 10 to 100 MeV []

a9(980)

,(G(JPC)@O } l)

See the review on " Scalar Mesons below 1 GeV."
T-matrix pole /s =
Mass m = 080 + 20 MeV U]
Full width T = 50 to 100 MeV [l

\!/Asu

(960-1030) — i (20-70) MeV [1
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(980)

!G(JPC)++)

See the review on "Scalar Mesons below 1 GeV."”
T-matrix pole /s = (980-1010) — i (20-35) MeV [']
Mass m — 990 + 20 MeV Il
Full width I = 10 to 100 MeV []

a9(980)

,(G(JPC)@O } l)

See the review on " Scalar Mesons below 1 GeV."
T-matrix pole /s =
Mass m = 080 + 20 MeV U]
Full width T = 50 to 100 MeV [l

\!/Asu

(960-1030) — i (20-70) MeV [1
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Fitting function includes

Fit to KK~
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Fitting function includes
@ meson : Voigtian with

 (Center and width locked at PDG values

Fit to KK~
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Fitting function includes

@ meson : Voigtian with

Center and width locked at PDG values

Linear background multiplied by sigmoid (for threshold behavior)

Fit to KK~
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Fitting function includes

* @ meson : Voigtian with

* Center and width locked at PDG values
* Linear background multiplied by sigmoid (for threshold behavior)
* a,(980) : Voigtian (multiplied by sigmoid) with

Fit to KK~

* Center locked at 980 MeV

* Width allowed to vary between 50 and 100 MeV
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.y

Counts

Fit to KK~

VACLL

Fitting function includes
* @ meson ( Voigtian yath
* Center and width locked a

250

200

150

100

50

o+ 1

R e ST
1.08

141
Mass[K'K')/GeV

G values
¢d by sigmoid (for threshold behavior)

* Linear background multipt
. a,(980) Ultiplied by sigmoid) with
e Center locked at 980 MeV

* Width allowed to vary between 50 and 100 MeV

Same o of gaussian smear
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Fitting function includes

@ meson : Voigtian with

Center and width locked at PDG values

Linear background multiplied by sigmoid (for threshold behavior)
a,(980) : Voigtian (multiplied by sigmoid) with

Center locked at 980 MeV

Width allowed to vary between 50 and 100 MeV
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Mass[K'K')/GeV

Fit to KK~

* Possible large contribution

from a,(980) [or £,(980)]
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Removal of the ¢
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Candidates for R— KK or a’(980) «

* Initially Looking at mass range between 1220 and 1320 MeV

* Only considering mesons that have been seen within PDG to decay
* KKm
i « a°(980) &

\ynsu




Candidates for R— KK or a*(980) 7

a;(1260) Ul 1GUPG =1t Hh

Mass m = 1230 + 40 MeV [l
Full width I = 250 to 600 MeV [l

27 (1260) DECAY MODES Fraction (I';/T) p (MeV/c)
37 seen 577
(p“:r]g wave, P — TT seen 353
(PT)D_wave, P — TT seen 353
(p(1450) ™) s _wave, p —+ seen T
(p(1450)T)p_wave, P — 7T seen t
fo(500)w, fy — 7w seen -
f(980)w, fy — 7w not seen 179
f(1370) 7, fo — = seen t
H(1270)w, f — = seen t
ata— 70 seen 576
G?TD TL'U nal_seen 577
KK seen 250
K*(892)K seen ¥
Ty sean 608
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Candidates for R— KK or a*(980) 7

31(1260) Ul

Full width I = 250 to 600 MeV []

27 (1260) DECAY MODES Fraction (I';/T) p (MeV/c)
37 seen 577
(p“:r]g wave, [ —+ T seen 353
(PT)D_wave, P — TT seen 353
(p(1450) ™) s _wave, p —+ seen T
(p(1450)T)p_wave, P — 7T seen 1
fo(500)w, fy — 7w seen -
f(980)w, fy — 7w not seen 179
f(1370) 7, fo — = seen t
H(1270)w, f — = seen t
ata— ?TU seen 576
G?TD 7?0 1ol _seeqn Wil
KK sean 250
K*(892)K seen ¥
Ty seen 608

ASU

e

Very wide
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Candidates for R— KK or a*(980) 7

a ( 1260) Ul

Very wide
Mass m — [
Full width I = 250 to 600 MeV [

27 (1260) DECAY MODES Fraction (I';/T) p (MeV/c)

37 seen 577
(PW]S—wauer p— T seen 353
(PW]D—wave- p— T seen 353 . .
(P(1450) )5 _wave: p—+ TT  seen +  Not using at this stage
(P(1450) ™) D _wave, p— 7T seen i .
f(500)7, fy — w7 - of the analysis
f(980)w, fy — 7w not seen 179
f(1370) 7, fo — = seen t
f>(1270)w, b — = seen t
ata— 70 seen 576
71'0 ?TD 7?0 nal_seen 577

KK seen 250
K*(892)K seen ¥

Ty sean 608

\!/Asu
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Candidates for R— KK or a*(980) 7

| f,(1285)

Mass m — 1281.9 + 0.5 MeV (S = 1.8)
Full width I = 22.7 + 1.1 MeV (S =1.5)

Scale factor/ P
f1(1285) DECAY MODES Fraction (I';/T) Confidence level (MeVjc)
4r (32.7+ 1.9)% S=1.2 568

Ot x (21.8% 1.3) % 5=1.2 566
2nt 2m (10.9+ 0.6) % S=1.2 563
POt (10.9+ 0.6) % S=1.2 336
pn,ﬁiﬁ seen T
40 < 7 x10~%  CL=00% 568
putw (35 +15 )% 479
nmw (52.24+ 2.0)% S=1.2 482
ag(980)m [ignoring ag(980) — (38 + 4 )% 238
KK]
nmw [excluding ag(980) ] (14 + 4 )% 482
KKz (90+ 04)% S=11 308 |
KK* (892) not seen ¥
= rta—n0 ( 3.0+ 0.9)x10 3 603
pEa¥ < 31 x10-3  CL=05% 300
v p° ( 6.1+ 1.0)% S—1.7 406
by ( 7.4+ 2.6) x 1074 236
et e < 0.4 x1079  CL=90% 641

ASU

e

93




Candidates for R— KK or a*(980) 7

| f,(1285)

Mass m — 1281.9 + 0.5 MeV (S = 1.8)
Full width I = 22.7 + 1.1 MeV (S =1.5)

Scale factor/ P
f1(1285) DECAY MODES Fraction (I';/T) Confidence level (MeVjc)
4r (32.7+ 1.9)% S=1.2 568

Ot x (21.8% 1.3) % 5=1.2 566
2nt 2m (10.9+ 0.6) % S=1.2 563
POt (10.9+ 0.6) % S=1.2 336

pn I{,JG seen T

40 < 7 x10~%  CL=00% 568
putw (35 +15 )% 479
BT, (52.24+ 2.0)% S=1.2 482
ag(980)m [ignoring ag(980) — (38 + 4 )% 238

KK]

nm |excluding ag(YoU)| (14 + 4 )% 482
KKz (90+ 04)% S=11 308 |
KK* (892) not seen ¥

=S rta—n0 ( 3.0+ 0.9)x10 3 603
pEa¥ < 31 x10-3  CL=05% 300
v p° ( 6.1+ 1.0)% S—1.7 406
by ( 7.4+ 2.6) x 1074 236
et e < 0.4 x1079  CL=90% 641

ASU

e
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Candidates for R— KK or a*(980) 7

| f,(1285)

Mass m — 1281.9 + 0.5 MeV (S = 1.8)
Full width I = 22.7 + 1.1 MeV (S =1.5)

Scale factor/ P
f1(1285) DECAY MODES Fraction (I';/T) Confidence level (MeVjc)
4r (32.7+ 1.9)% S=1.2 568

Ot x (21.8% 1.3) % 5=1.2 566
2nt 2m (10.9+ 0.6) % S=1.2 563
POt (10.9+ 0.6) % S=1.2 336

pa I{,JG seen T

40 < 7 x10~%  CL=00% 568
putw (35 +15 )% 479
BT, (52.24+ 2.0)% S=1.2 482
ag(980)m [ignoring ag(980) — (38 + 4 )% 238

KK]

nm |excluding ag(YoU)| (14 + 4 )% 482
KKz (90+ 04)% S=11 308 |
KK* (892) not seen ¥

- rta—n0 ( 3.0+ 0.9)x10 3 603
pEa¥ < 31 x10-3  CL=05% 300
v p° ( 6.1+ 1.0)% S—1.7 406
by ( 7.4+ 2.6) x 1074 236
et e < 0.4 x1079  CL=90% 641

ASU

e

Will count f,(1285) as
having branches to
KK and a°(980) =
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Candidates for R— KK or a*(980) 7

n(1295)

See the review on " Spectroscopy of Light Meson Resonances.”

Mass m

1294 + 4 MeV (S = 1.6)

Full width I' = 55 + 5 MeV

")

n(1295) DECAY MODES Fraction (I;/I) p (MeV/c)
prta— seoq 487

ap(980) 7 seen 248
7170 0 seen 490

'fF(W?T}S—wave

\!/Asu

seaen

Will count #(1295) has
having a branch to
a’(980) &

96




Initial PWA setup

* Used PWA expression:

mOI‘

V2I+ 1V2s + 1—— s Ytsm 2 D (@4, 06))Dse (@ 0,){L0SAIJA),
where a;,, are the coefficients of the fit

\!n\su
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Initial PWA setup

* Used PWA expression:

mOI‘

V2I+ 1V2s + 1—— s Ytsm 2 D (@4, 06))Dse (@ 0,){L0SAIJA),
where a;,, are the coefficients of the fit

* Used AmpTools for PWA

\!n\su
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Initial PWA setup

* Used PWA expression:

r * *
V2I+ 1V2s + T——% @15m 22 D5 (@061, 86)) D3y (@1, 0,){LOSALJA),

o, —mi—im,T
where a;,, are the coefficients of the fit

* Used AmpTools for PWA

* Meson Resonance (R) = KKr system

99




Initial PWA setup

* Used PWA expression:

mOI‘

V20 +1v2s + 1 2 2 Ajism 2 D,{;(‘PG}; HG])D}fS (@1, 0,)(0sA[JA),

-m —imOF

0 .
where a;,, are the coefficients of the fit

* Used AmpTools for PWA

* Meson Resonance (R) = KKr system

i * Decay modeled as R— Isobar 7, where Isobar — K K

\!n\su
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Initial PWA setup

* Used PWA expression:

r * *
V2I+ 1V2s + T——% @15m 22 D5 (@061, 86)) D3y (@1, 0,){LOSALJA),

o, —mi—im,T
where a;,, are the coefficients of the fit

* Used AmpTools for PWA
* Meson Resonance (R) = KKr system
i * Decay modeled as R— Isobar 7, where Isobar — K K

* Amplitudes:
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Initial PWA setup

* Used PWA expression:

V21 + 1V2s + 1 —=2
m

o, —mi—im,T
where a;,, are the coefficients of the fit

* Used AmpTools for PWA

\!n\su

mOI‘

* Meson Resonance (R) = KKr system
i * Decay modeled as R— Isobar 7, where Isobar — K K

* Amplitudes:

17(1295)—a,(980)x°

@15m 22 D5 (@061, 86)) D3y (@1, 0,){LOSALJA),
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Initial PWA setup

* Used PWA expression:

r * *
V2I+ 1V2s + T——% @15m 22 D5 (@061, 86)) D3y (@1, 0,){LOSALJA),

o, —mi—im,T
where a;,, are the coefficients of the fit

* Used AmpTools for PWA

* Meson Resonance (R) = KKr system

i * Decay modeled as R— Isobar 7, where Isobar — K K
* Amplitudes:

* 7(1295)—a,(980)x°
| ©  £(1285)—a,(980)7°

\ynsu




Initial PWA setup

* Used PWA expression:

r * *
V2I+ 1V2s + T——% @15m 22 D5 (@061, 86)) D3y (@1, 0,){LOSALJA),

o, —mi—im,T
where a;,, are the coefficients of the fit

* Used AmpTools for PWA
* Meson Resonance (R) = KKr system
i * Decay modeled as R— Isobar 7, where Isobar — K K
* Amplitudes:
* 7(1295)—a,(980)x°

| ©  £(1285)—a,(980)7°
o« £,(1285) »K*K"

\ynsu




Initial PWA setup

* Used PWA expression:

mOI‘

V21 + 1V2s + 1 —=2
m

-m —imOF

0 .
where a;,, are the coefficients of the fit

* Used AmpTools for PWA

* Meson Resonance (R) = KKr system

* Decay modeled as R— Isobar 7, where Isobar — K K

* Amplitudes:
* 7(1295)—a,(980)x°
*  £1(1285)—a,(980)x°
* £,(1285) ->K*K 7"

\!n\su

——> Coherently added

@15m 22 D5 (@061, 86)) D3y (@1, 0,){LOSALJA),
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Fit to K"K 7" mass spectrum

. t
| - i H
1 ;ﬁ ;L*LTL
Vasu




Fit to K"K 7" mass spectrum

1.30 1.
Mass[K K n")/GeV




-

.y

\!/Asu

Fit to K"K 7" mass spectrum

— Full fit

— n(1295)

Mass[K K n")/GeV

108




.y

Counts

Fit to K"K 7" mass spectrum

120

- — Full fit
- — (1295
100/ n(1295)
- f,(1285)
80O [
60 L
40—
20 N +
|_ L1 1 1 | L1 1 1 | L1 1 1 | L1 1 1 | L1 1 1 | L1 1 1 | L1 1 1
PE4 1.25 1.26 1.27 1.28 1.29 1.30 1.31

Mass[K K n")/GeV
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Fit to K"K mass spectrum

i
W

| j } .

| Sﬂi— #

1 " Mﬂ#{ A,
E? | I1||Z]'E”I | I‘I.l|:]'4I | I1 1EI:|:;iK+K ﬁ;?ﬂ




-

Counts

\!msu

90

[ L2 o n o b o0
= ] ] = = = =

%L | | | | |IIII|IIII|IIII|IIII|I

-k
o

o

Fit to K"K mass spectrum

W

.—-':fﬁ_'

8

— Full fit

Mass[K'K)/GeV




Counts

[ L2 o n o b o0 o
= ] ] = = = = =

-k
o

o

Fit to K"K mass spectrum

#

Mass[K'K)/GeV
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Fit to K"K mass spectrum

Counts

— Full fit
— 1(1295)

——

=t

%'IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|I

N

Mass[K'K)/GeV
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\!/Asu

Counts

90

80

70

60

50

40

30

20

10

Fit to K"K mass spectrum

%'IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|I

— Full fit
— 1(1295)
f,(1285)

NOT GOOD ®

Mass[K'K)/GeV
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Fit to limited K"K~ mass spectrum

= — Full fit
= — n(1295)
- H 1,(1285)
d‘) 1 l 1 1 1
1.00
(K'KYG

Left side
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Counts

Counts

90

80

70

60

50

40

30

20

80

70

60

50

40

30

Fit to limited K"K~ mass spectrum

= — Full fit

= — n(1295)

- H £(1285)

E 1 l 1 1 | 1 1 Il | 1 1 1 | 1 1 1 | Il 1 1 A

98 1.00 1.02 1.04 1.06 1.08 1.10
Mass[K'K)/GeV

Left side

- — Full fit

. —mn(1295)

- 1,(1285)

: 1 1 1 1 | 1 Il ‘ Il Il 1 1 | 1 1 1 1 | 1 1 1 |

11| I — 1 1111
24 1.25 1.26 1.27 1.28 1.29 1.30 1.31

Mass[K'Kn")/GeV

116




Counts

Counts

90

80

70

60

50

40

30

20

80

70

60

50

40

30

Fit to limited K"K mass spectrum

= — Full fit

= — n(1295)

- H £(1285)

E 1 l 1 1 | 1 1 Il | 1 1 1 | 1 1 1 | Il 1 1 A

98 1.00 1.02 1.04 1.06 1.08 1.10
Mass[K'K)/GeV

Left side

- — Full fit

. —mn(1295)

- 1,(1285)

: 1 1 1 1 | 1 1 1 Il ‘ Il Il Il Il ‘ Il Il 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 I.

24 1.25 1.26 1.27 1.28 1.29 1.30 1.31
Mass[K'Kn")/GeV

Counts

40

35

30

25

20

g IIII|III\|IIII|II\I|IIII|II\I|IIII|I\II|II

— Full fit
— 1(1295)
1,(1285)

Right side

Mass[K'K)/GeV
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Counts

Counts

90

80

70

60

50

40

30

20

80

70

60

50

40

30

Fit to limited K"K mass spectrum

= — Full fit

= — n(1295)

- H £(1285)

E 1 l 1 1 | 1 1 Il | 1 1 1 | 1 1 1 | Il 1 1 A

98 1.00 1.02 1.04 1.06 1.08 1.10
Mass[K'K)/GeV

Left side

- — Full fit

. —mn(1295)

- 1,(1285)

: 1 1 1 1 | 1 1 1 Il ‘ Il Il Il Il ‘ Il Il 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 I.

24 1.25 1.26 1.27 1.28 1.29 1.30 1.31
Mass[K'Kn")/GeV

Counts

Counts

40

35

30

25

20

60

50

40

30

20

= — Full fit
= — n(1295)
E 1,(1285)
: 1 1 1 | 1 1 1 ‘ 1
98 1.00 1.02
Mass[K'K)/GeV
- —Fullfit
o — n(1295)
nl 1,(1285)
Flass o=
: 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 11 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 I.
24 1.25 1.26 1.27 1.28 1.29 1.30 1.31

Mass[K K n")/GeV




Modification for a,(980) decay

* Included Breit-Wigner factor for a,(980) contributions: - mo r—— , where
* my=980 MeV
 ['=50MeV

\!n\su

119




Modification for a,(980) decay

* Included Breit-Wigner factor for a,(980) contributions: — mo r—— , where
. my=980 MeV :
e ['=50MeV

vents E
N
o o
S o
T
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Modification for a,(980) decay

* Included Breit-Wigner factor for a,(980) contributions: — mo r—— , where
. my=980 MeV :
e ['=50MeV

121

150
d/degree




Modification for a,(980) decay

* Included Breit-Wigner factor for a,(980) contributions:

« my =980 MeV

« ['=50MeV

&
S 450
=

w
400
350
300
250
200
150

100

50

—
ot Lo Lo b b Lo Lo L P n Lo
-1.0 -08 -06 -04 -0.2 0.0 0.2 0.4 0.6 0.8 1.0

cos(8)
w
=
@

- ° , where
m,” — m? —lm r’
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Modification for a,(980) decay

0

* Included Breit-Wigner factor for a,(980) contributions:

« my =980 MeV

« ['=50MeV

&
S 450
=

w
400FE
350
300
250
200
150

100

50

—
o b b P P P b b Loy
-08 -06 -04 -0.2 0.0 0.2 0.4 0.6 0.8 1.0

lo
ol

cos(8)

60—
a0
20—
ol \ | Ll | | Ll
150 100 50 0 50 100 150
aldeg

Z240
S
@ 220
200
180
160
140
120
100
80
60
40
20

©180
@ 160
140
120
100
80

80

40

20

- , where
m,” — m? —lm r’

ﬁz_

—01.0 -08 -06 -04 -0.2 0.0 0.2 0.4 0.6 0.8 1.0

N BT A  R AT ST SRR AR AT A
0 50 100 150 123




80

70

40

30

£ 90F

60—
50

201~

Included Breit-Wigner factor for a,(980) contributions:

Modification for a,(980) decay

\!n\su

. =980 MeV

. F =50 MeV
- ~ izse
- ,(1285)

e e b
1.08

1.10

Mass[K'K)/GeV

m,"—m —lmF

, Where
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° F:

Modification for a,(980) decay

=980 MeV
50 MeV

90

Counts

80

70

60

50

40

30

20

g IIII|IIII‘HH‘IIII|IIII|IIII|IIII|IIII|IIII|I

1.00

F

— Full fit
— n(1295)
,(1285)

=i K, 5

1 ! 1 | 1 1 1 1 1 ot ST e
1.02 1.04 1.06 1.08 1.10

Mass[K'K)/GeV

Included Breit-Wigner factor for a,(980) contributions: —; o

, Where

m,"—m —lmF

- — Full fit
ol T m(1298)
C ,(1285)
80 -
60 L
40—
20 = +
C 1111 | 1111 | 1111 | 111 1 | 1111 | 1111 | 1111
P.24 1.25 1.26 1.27 1.28 1.29 1.30 1.31

Mass[K'Kn")/GeV
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Modification for a,(980) decay

Included Breit-Wigner factor for a,(980) contributions:

Counts

= 980 MeV
=50 MeV
=
f,(1285)

1(1285) -> a (980)
— ,(1285) -> KKz

Mass[K'K)/GeV

m,"—m —lmF

e, M S o
1.04 1.06 1.08 1.10

, Where
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Modification for a,(980) decay

* Included Breit-Wigner factor for a,(980) contributions: —; Tyl , where
m,"—m —lmOF
. my,=980 MeV
e ['=50MeV
2 90F — Full fit £ 120 __ punfit
S a0l — 1(1295) 3 - — n(1295)
= f,(1285) 100l — 1,(1285) ++
70E- 1(1285) -> a (980) -~ 1,(1285) -> a (980)
= — ,(1285) -> KKz C —£,(1285) -> KKn
6{]:— 8{]_—
50— -
E 60—
40:— :
30F- 40—
203 L
ioF- Ty
E . | L . P et W =25 oo | e e e A U I S S Y I e e e ==
E?.B‘B 1.00 1.02 1.04 1.06 1.08 1.10 10.24 1.25 1.26 1.27 1.28 1.29 1.30 1.31

Mass[K'K)/GeV

Mass[K'Kn")/GeV
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Modification for a,(980) decay

* Included Breit-Wigner factor for a,(980) contributions: — mo — , where
0
. my=980 MeV
e ['=50MeV
2 90 — Full fit £ 120 _ Funit
S a0l — 1(1295) 3 - — n(1295)
E f,(1285) 100 — f(1285)
70E- 1,(1285) > a (980) - — 1,(1285) -> a (980)
= — £,(1285) -> KKx T — £,(1285) -> KKn
6{]:— 8{]_—
502— B
na vE
30; 40:—
203 -
ioF- Ty
l‘PB‘:?l l.ll:)U L“‘--:I 10;4 = .1.I25. - I1.:25I = I1.|27I = I1.|23I = I1.|2§iI = I1.::‘_’»UI = I1.31
Mass[K'K)/GeV Mass[K'Kn")/GeV

NOTE: Neglecting the gap

\!n\su
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Modification for a,(980) decay

* Included Breit-Wigner factor for a,(980) contributions: — mo — , where
0
. my=980 MeV
e ['=50MeV
2 90 — Full fit £ 120 _ Funit
8 a0l — 1(1295) S —n(1295)
E f,(1285) 100 f,(1285)
= 1,(1285) -> a (980) 1,(1285) -> a (980)
E — £,(1285) -> KKx — 1,(1285) -> KKt
60:— 80
50;—
30% 40
203 =
ioF- B
[?9_?[ l.ll:)U L“‘--:I 10;4 = .1.I25. - I1.:25I = I1.|27I = I1.|23I = I1.|2§iI = I1.::‘_’»UI = I1.31
Mass[K'K)/GeV Mass[K'Kn")/GeV

NOTE: Neglecting the gap (for now)

\!n\su
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Modification for a,(980) decay

* Included Breit-Wigner factor for a,(980) contributions:
* my=980 MeV

- ° , where

m, —m? lmF

e ['=50MeV
@ = 2
g 90 — Full fit g 120 Funfit
8 E — n(1295) 3 - —n(1295)
= f,(1285) 100l — (1285)
700 1,(1285) -> a (980) - —— 1,(1285) -> a (980)
E — £,(1285) -> KKz [ — ,(1285) -> KKn
60—
50 f—
40
30 f—
20 f—
10 f—
E | - by B e T :
E?.QB 1.00 1.02 1.04 1.06 1.08 1.10 10.24 1.25 1.26 1.27

Mass[K'K)/GeV

NOTE: Neglecting the gap (for now)

1.28 1.29 1.30 1.31
Mass[K'Kn")/GeV

/,(1285) : Branching ratio of decay a,(980)x to KKz = 0.32(6)

\!n\su
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Modification for a,(980) decay

* Included Breit-Wigner factor for a,(980) contributions:
* my=980 MeV

- ° , where

m, —m? lmF

e ['=50MeV
@ = 2
g 90 — Full fit g 120 Funfit
8 E — n(1295) 3 - —n(1295)
= f,(1285) 100l — (1285)
700 1,(1285) -> a (980) - —— 1,(1285) -> a (980)
E — £,(1285) -> KKz [ — ,(1285) -> KKn
60—
50 f—
40
30 f—
20 f—
10 f—
E | - by B e T :
E?.QB 1.00 1.02 1.04 1.06 1.08 1.10 10.24 1.25 1.26 1.27

Mass[K'K)/GeV

NOTE: Neglecting the gap (for now)

/1(1285) : Branching ratio of decay a,(980)x to KKz = 0.32(6) +/- ?

\!n\su

1.28 1.29 1.30 1.31
Mass[K'Kn")/GeV
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£1(1285)—KKr or a’(980) &

| f,(1285)

Mass m — 1281.9 + 0.5 MeV (S = 1.8)
Full width I = 22.7 + 1.1 MeV (S =1.5)

Scale factor/ P
f1(1285) DECAY MODES Fraction (I';/T) Confidence level (MeVjc)
4r (32.7+ 1.9)% S=1.2 568

Ot x (21.8% 1.3) % 5=1.2 566
2nt 2m (10.9+ 0.6) % S=1.2 563
POt (10.9+ 0.6) % S=1.2 336
pn,ﬁiﬁ seen T
40 < 7 x10~%  CL=00% 568
putw (35 +15 )% 479
BT, (52.24+ 2.0)% S=1.2 482
ag(980)m [ignoring ag(980) — (38 + 4 )% 238
KK]
nrw [excluding ag(YoU) | (14 + 4 )% 482
KK ( 9.0+ 04)% S=1.1 308
KK* (892) not seen ¥
rta—n0 ( 3.0+ 0.9)x10 3 603
pEa¥ < 31 x10-3  CL=05% 300
v p° ( 6.1+ 1.0)% S—1.7 406
by ( 7.4+ 2.6) x 1074 236
et e < 0.4 x1079  CL=90% 641

ASU

e
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Candidates for R— KK or a*(980) 7

| f,(1285)

Mass m — 1281.9 + 0.5 MeV (S = 1.8)
Full width I = 22.7 + 1.1 MeV (S =1.5)

Scale factor/ P
f1(1285) DECAY MODES Fraction (I';/T) Confidence level (MeVjc)
4r (32.7+ 1.9)% S=1.2 568

Ot x (21.8% 1.3) % 5=1.2 566
2nt 2m (10.9+ 0.6) % S=1.2 563
POt (10.9+ 0.6) % S=1.2 336

pn I{,JG seen T

40 < 7 x10~%  CL=00% 568
putw (35 +15 )% 479
BT, (52.24+ 2.0)% S=1.2 482
ag(980)m [ignoring ag(980) — (38 + 4 )% 238

KK]

nm |excluding ag(YoU)| (14 + 4 )% 482
KKz (90+ 04)% S=11 308 |
KK* (892) not seen ¥

=S rta—n0 ( 3.0+ 0.9)x10 3 603
pEa¥ < 31 x10-3  CL=05% 300
v p° ( 6.1+ 1.0)% S—1.7 406
by ( 7.4+ 2.6) x 1074 236
et e < 0.4 x1079  CL=90% 641

ASU

e
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Candidates for R— KK or a*(980) 7

| f,(1285)

Mass m — 1281.9 + 0.5 MeV (S = 1.8)
Full width I = 22.7 + 1.1 MeV (S =1.5)

f,(1285) DECAY MODES

Scale factor/

p
Fraction (I';/T) Confidence level (MeV/c)

4 (32.7+ 1.9)% S=1.2 568
Ot x (21.8% 1.3) % 5=1.2 566
2nt 2m (10.9+ 0.6) % S=1.2 563

POt (10.9+ 0.6) % 5—1.2 336
pn,‘,iﬁ seen T

40 < 7 x10~%  CL=00% 568

pmt o (35 +15 )% 479

BT (52.2+ 2.0)% S=1.2 482
ag(980)m [ignoring ag(980) — (38 + 4 )% 238

KK]
nm |excluding ag(YoU)| (14 + 4 )% 482

KKz (90+ 04)% S=11 308 |
KK* (892) not seen ¥

rta—n0 ( 3.0+ 09)x10 3 603

pEa¥ < 31 x10-3  CL=05% 300

v p° ( 6.1+ 1.0)% S—1.7 406

by ( 7.4+ 2.6) x 1074 236

et e vV < 04 x1079  CL=90% 641

The KK7 branching ratio of 9.0% might need to be modified
\I]Asu to include a breakdown of portion being attributable to
7

a,(980)n — KK=n

134




\!/Asu

Title




	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Slide Number 38
	Slide Number 39
	Slide Number 40
	Slide Number 41
	Slide Number 42
	Slide Number 43
	Slide Number 44
	Slide Number 45
	Slide Number 46
	Slide Number 47
	Slide Number 48
	Slide Number 49
	Slide Number 50
	Slide Number 51
	Slide Number 52
	Slide Number 53
	Slide Number 54
	Slide Number 55
	Slide Number 56
	Slide Number 57
	Slide Number 58
	Slide Number 59
	Slide Number 60
	Slide Number 61
	Slide Number 62
	Slide Number 63
	Slide Number 64
	Slide Number 65
	Slide Number 66
	Slide Number 67
	Slide Number 68
	Slide Number 69
	Slide Number 70
	Slide Number 71
	Slide Number 72
	Slide Number 73
	Slide Number 74
	Slide Number 75
	Slide Number 76
	Slide Number 77
	Slide Number 78
	Slide Number 79
	Slide Number 80
	Slide Number 81
	Slide Number 82
	Slide Number 83
	Slide Number 84
	Slide Number 85
	Slide Number 86
	Slide Number 87
	Slide Number 88
	Slide Number 89
	Slide Number 90
	Slide Number 91
	Slide Number 92
	Slide Number 93
	Slide Number 94
	Slide Number 95
	Slide Number 96
	Slide Number 97
	Slide Number 98
	Slide Number 99
	Slide Number 100
	Slide Number 101
	Slide Number 102
	Slide Number 103
	Slide Number 104
	Slide Number 105
	Slide Number 106
	Slide Number 107
	Slide Number 108
	Slide Number 109
	Slide Number 110
	Slide Number 111
	Slide Number 112
	Slide Number 113
	Slide Number 114
	Slide Number 115
	Slide Number 116
	Slide Number 117
	Slide Number 118
	Slide Number 119
	Slide Number 120
	Slide Number 121
	Slide Number 122
	Slide Number 123
	Slide Number 124
	Slide Number 125
	Slide Number 126
	Slide Number 127
	Slide Number 128
	Slide Number 129
	Slide Number 130
	Slide Number 131
	Slide Number 132
	Slide Number 133
	Slide Number 134
	Slide Number 135

