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=" Analysis

Cuts:

* Best combo
 Mass[Anr] between 1.3 and 1.35 GeV
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Looked at
e 2017
e 2018
e 2020

\!/Asu

Datasets




.y

Datasets

Looked at
e 2017
e 2018
e 2020

* Comparison of the above datasets
show serious consistency issue for
the mass[A7 "]
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Datasets

Looked at
e 2017
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e 2020

MNormed count (max set to 1)
o (=]
) oo -
| | |

o
IS
|

o
o
|

* Comparison of the above datasets

—2017
—2018
2020

Divot

show serious consistency issue for
the mass[A7 "]

* Not using 2017 data until we
understand the divot
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Table 1.

status of x** or x*x% are included in the Baryon Summary Table.

Our estimate of the status of the = resonances. Only those with an overall

Status as seen in

Overall

Particle ~ JF¥ status = AK YK =(1530)7 Other channels
=(1318)  1/24 swkx Decays weakly
=(1530)  3/24+  swxxx ok ook
=(1620) *ok ok
=(1690) *okok ok sk k ok
=(1820) 3/2—  =xxx *x *xk *x Kk
=(1950) kK * % sk %
=(2030) k% ok *x ¥
=(2120) * %
=(2250) ¥ 3-body decays
=(2370) k¥ 3-body decays
=(2500) * * * 3-body decays
oKk Existence is certain, and properties are at least fairly well explored.
k% Existence ranges from very likely to certain, but further confirmation is desirable

and/or quantum numbers, branching fractions, ete. are not well determined.
ok Evidence of existence is only fair.
¥ Evidence of existence is poor.
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Table 1.

status of x** or x*x% are included in the Baryon Summary Table.

Our estimate of the status of the = resonances. Only those with an overall

Status as seen in

Overall
Particle ~ JF¥ status = AK YK =(1530)7 Other channels
=(1318)  1/24 swkx Decays weakly
=(1530)  3/24 ek sk kK : : :
=(1620) o . Looking in this range for now
=(1690) *okok ok sk k ok
=(1820) 3/2—  =xxx *x *xk *x Kk
=(1950) Kok ok * % ok %
=(2030) KoKk ok KKk
=(2120) * *
=(2250) ¥ 3-body decays
=(2370) k¥ 3-body decays
=(2500) * * * 3-body decays
oKk Existence is certain, and properties are at least fairly well explored.

*okk

ok
%

Existence ranges from very likely to certain, but further confirmation is desirable
and/or quantum numbers, branching fractions, ete. are not well determined.

Evidence of existence is only fair.
Evidence of existence is poor.
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Table 1.

status of x** or x*x% are included in the Baryon Summary Table.

Our estimate of the status of the = resonances. Only those with an overall

Status as seen in

Overall

Particle ~ JF¥ status = AK YK =(1530)7 Other channels

=(1318)  1/24 swkx Decays weakly

=(1530)  3/24 sk koK ok , . , o
IEEQO 1w |~ F— Only single * 1n particle listing

=(1690) *okok ok sk k ok

=(1820) 3/2—  =xxx *x *xk *x Kk

=(1950) kK * % sk %

=(2030) k% ok *x ¥
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=(2250) ¥ 3-body decays
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=(2500) * * * 3-body decays

oKk Existence is certain, and properties are at least fairly well explored.

k% Existence ranges from very likely to certain, but further confirmation is desirable

and/or quantum numbers, branching fractions, ete. are not well determined.
ok Evidence of existence is only fair.
¥ Evidence of existence is poor.
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=" Analysis
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1.62 1.64
Mass(Zn")/GeV

Data:

« 2018, 2020

« CL>108

* No background reduction
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=" Analysis

— } Data:

53 ++ 4t « 2018, 2020

+++ +H+++++++++++{k++ﬂ e« CL>108

g * No background reduction

Two PDG states 1n this mass range:

Coevoc by v by e e e e |
9.5 1.52 1.54 1.56 1.58 1.6 2

1.6 1.64
Mass(Zn")/GeV
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=" Analysis

R [t
200% +++ ’+’H¢+++ +++++++H++ ++

100

50

G >

|
q 1.52 1.54 1.56 1.58 1.6 1.62 1.64
Mass(Zn")/GeV
A 4
=(1530) MASSES
=(1530)° MASS
DOCUMENT ID TECN  COMMENT

VALUE (MeV EVTS

& includes scale factor of 1.3.

1532.2 +0.7

Error includes scale factor of 1.4. See the ideogram

DEBELLEFON 758 HBC K p—» = Knu
1533 1 ROSS 738 HBC K p - =Kn(x)
15314 +0.38 50 BADIER 72 HBC K~ p 3.05 GeV/c
1532.0 +0.4 1262 BALTAY 72 HBC K~ pl1l75 GeV/c
1531.3 +0.6 324 BORENSTEIN 72 HBC K p22 GeV/c
1532.3 +0.7 286 KIRSCH 72 HBC K p287 GeV/c
1528.7 £1.1 76 LONDON 66 HBC K p2.24GeV/c
» o « We do not use the following data for averages, fits, limits, etc. » o »
1532.1 +0.4 1244 ASTON 858 LASS K pl1l1 GeV/e
1532.1 0.6 2700 1BAUBILLIER 818 HBC K™~ p8.25 GeV/c
1530 +1 450 BIAGI 81 SPEC 5PS hyperon beam
https://pdg.Ibl.gov Page 1 Created: 5/31/2023 09:08

Data:

« 2018, 2020

« CL>108

* No background reduction

Two PDG states in this mass range

o E(1530), *¥*
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=" Analysis

+

4t

Data:

« 2018, 2020

« CL>103

* No background reduction

Two PDG states in this mass range:

G >

\!/Asu

: l Ibgis(s'ﬂgé% o E(1620)’ i

_:(1620) "(JP) %(??J Status: k

J, P need confirmation.

OMITTED FROM SUMMARY TABLE
What little evidence there is consists of weak signals in the =m
channel. A number of other experiments (e.g., BORENSTEIN 72
and HASSALL 81) have looked for but not seen any effect.

=(1620) MASS
VAL UF!MEV! ﬂ DOCUMENT ID TECN COMMENT
= 1620 OUR ESTIMATE
1624+ 3 31 BRIEFEL 77 HBC K~ p 287 GeV/jc
1633412 34 DEBELLEFON 758 HBC K—p— =K
< 1606+ 6 29 > ROSS 72 HBC K~ p3.1-3.7 GeV/c

o 5(1530), **e
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=" Analysis

" Data:

G + 2018, 2020
TGS L oL s 10t

* No background reduction

ra

(%3}

o
IIII‘IIII|III\|

+

G >

N P N o Z(1530), ****
oo 1'61 ﬁg%(zﬂfcﬂ ° 3(1620), *

_:(1620) "(JP) %(??J Status: k

J, P need confirmation.

OMITTED FROM SUMMARY TABLE
What little evidence there is consists of weak signals in the =m
channel. A number of other experiments (e.g., BORENSTEIN 72
and HASSALL 81) have looked for but not seen any effect.

=(1620) MASS
VAL UF!MEV! EVTS DOCUMENT 1D TECN COMMENT
Cg 1624+ 3 3> BRIEFEL 77 HBC K p 287 GeV/c
1633+ 12 34 DEBELLEFON 758 HBC K—p— =—Kr
< 1606+ 6 20 > ROSS 72 HBC K~ p3.1-3.7 GeV/c
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Two PDG states in this mass range:
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++ ;

ra
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Data:
e 2018, 2020

Mt Rat . cL> 10
* No background reduction
Two PDG states in this mass range:

L] E(1530), FEEE

=(1620)

MST(ETRG% ° 5(1620), 3

1(JP) = 1(?%) Status: *
J, P need confirmation.

OMITTED FROM SUMMARY TABLE

What little evidence

there is consists of weak signals in the =x

channel. A number of other experiments (e.g., BORENSTEIN 72
and HASSALL 81) have looked for but not seen any effect.

VALUE (MeV) _EVTS

= 1626000 ES v  —
1624+ 3 31
1633+12 34
1606+ 6 29

=(1620) MASS
DOCUMENT 1D TECN  COMMENT
BRIEFEL 77 HBC K p287 GeV/c
DEBELLEFON 758 HBC K p—> = Kr
ROSS 72 HBC K p3.1-37GeV/c
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1.62 1.64
Mass(Zn")/GeV

Data:

2018, 2020
CL> 108
No background reduction

Bump causing problem when
fitting Z(1530)
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=" Analysis

" Data:
14 . 2018, 2020

;
* FH*H*ﬁ*Pﬂﬂﬂ%ﬂ + CL>10%

* No background reduction

* Bump causing problem when
fitting Z(1530)

\!/Asu

C o0 Ly 1 1 1 1 1 1 | 1 1 1 | 1 | 1 1 | |
9.5 1.52 1.54 1.56 1.58 1.6 2

1.6 1.64
Mass(Zn")/GeV

What do 2018 and 2020 look like separately?
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=" Analysis

4t

2018, 2020

Data:

« 2018, 2020

« CL>107%

* No background reduction

* Bump causing problem when
fitting Z(1530)
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=" Analysis

4t

2018, 2020

Data:

« 2018, 2020
« CL>103
* No background reduction

* Bump causing problem when

fitting Z(1530)
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=" Analysis

+++++
5

C o0 Ly 1 1 1 1 1 1 | 1 1 1 | 1 | 1 1 | |
9.5 1.52 1.54 1.56 1.58 1.6 2

1.6 1.64
Mass(Zn")/GeV

Increase the CL cut ?

\!/Asu

Data:

2018, 2020
CL> 108
No background reduction

Bump causing problem when
fitting Z(1530)
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=" Analysis

- +++ ++ 200/ ++ ++

150—

sof- CL>10"8 o CL>10"
I R 1 1 1 1 1 1 Il 1 1 1 Il 1 | 1 1 Il | Co by 1 1 1 1 1 1 Il 1 1 | 1 Il 1 | 1 1 Il |
9.5 1.52 1.54 1.56 1.58 1.6 1.62 1.64 9.5 1.52 1.54 1.56 1.58 1.6 1.62 1.64

Mass(Zn")/GeV Mass(Zn")/GeV

ER
o [ R I S i

ot «fH14

CL>106|  * CL>10"

|
1.6 1.64
Mass(Zn")/GeV

T 1 1 1 1 1 1 Il 1 1 | 1 Il 1 | | T T N N 1 1 1 1 1 1 Il 1 1 | 1 Il 1 |
9.5 1.52 1.54 1.56 1.58 1.6 1.62 1.64 9.5 1.52 1.54 1.56 1.58 1.6 2
Mass(Zn")/GeV
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ity FH At it
3 CL>10+%
I ﬁ o
14 ) 4t +H+++++
n CL >10+2

+ Bump i1s finally

+ + + killed ©
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=" Analysis

++++++ bod ok
: :

n F?ﬂ R
CL >10
o
gy
b H At 1
n ‘ CL >10+2

1.62 1.64
Mass(Zn")/GeV

+++++ L
- T
g CL>10-3

ﬂ+

+ Bump i1s finally
killed ©

i
i ++++
i

9.5 1.52 1.54 1.56 1.58 1.6

1.62 1.64
Mass(Zn")/GeV

* But another bump features starts to cause problems when fitting Z(1530) ® »,




=7 Bump fitting 1n the region of the Z(1530) and Z(1620)

* Goals:
* Measure the Z(1530)
* Measure the Z(1620)

i e Utilizing O-factors to reduce background
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=" Analysis: O factors

O-factors:

Under development

Fitting mass[47] to mass of ground state ="

Currently only using mass[4z7"] to determine “distance’
between events

Using closest 40 events for O-factor determination
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=" Analysis: Q- factors applied to
mass| A7 |

Counts

900

800

700

600

500

400

300

200

100

3

CL>10"

1305 1.31 1315 1.32 1.325 1.33 1.335 1.34 1345 1.35

Mass[An [/GeV
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=7 Bump fitting 1n the region of the Z(1530) and Z(1620)

‘§ 30F-2018+202
© Q-factor

+ p-value=2.11x10"

L 1 1 1 1 1 1 1 I 1 1 1 1 I 1 1 1 i
q 5 . . . . . 1.62 1.64
Mass(Zn")/GeV

Cuts: CL > 0.1, best combo, incident
photon in-time.

Blue line = PDG center of Z(1530)

Green lines = Center of the Z(1620) as
reported by the three prior known
measurements
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=7 Bump fitting 1n the region of the Z(1530) and Z(1620)

‘§ 2052018+202
[&]

1
v
o
(<]
-
=
-

+ p-value=2.11x10"

1.64

5 1.62 .
Mass(Zn")/GeV

Cuts: CL > 0.1, best combo, incident
photon in-time.

Blue line = PDG center of Z(1530)

Green lines = Center of the Z(1620) as
reported by the three prior known
measurements

Don’t know what causes the double bump
feature ®

0—2018+202

p-value=0.0259

i

1AL
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=7 Bump fitting 1n the region of the Z(1530) and Z(1620)

‘§ 30F-2018+202
© Q-factor

p-value=2.11x10"

1.62 1.64
Mass(Zn")/GeV

Q%

Cuts: CL > 0.1, best combo, incident
photon in-time.

Blue line = PDG center of Z(1530)

Green lines = Center of the Z(1620) as
reported by the three prior known
measurements

Don’t know what causes the double bump
feature ®

Counts

60

50

40

30

20

—2018+202

+ p-value=0.0259

1.64

158 16 1.62
Mass(Zn")/GeV

* |III\|\III|II

-2018+2020:

No background subtraction

o
-
o
[a+]
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=(1530) lineshape study

In progress:
* Efficiency correct the yields

i~ * Reduce background through y? comparisons of primary to
secondary reactions

\!n\su
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