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Shifts and trips

e Next round of shifts

* September 16-19  worker shifts:
* October 14-17 leader shifts:

* Hotel:
* Flight:

 NSTAR 2022 (Mike)
* October 16-22
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» Hotel:

* Flight:

* Registration:

* Conference fees:

e Permission from Unit Head:
* Permission from Dean:

Brandon
Brandon
Booked

Booked?

Booked

Need to book
Registration in progress
Need to pay

Obtained

Obtained




Poly lab temperatures

Temperature

Temperature unit

VPWE-ERE /8.6°F 8:19, 8/26/2022

Wed Thu Fri Sat Sun
14:20, Aug

CLRBI130

J:H,_,r’

:/WK// ffffffffffffffffffffff

Mon Tue
14:20, Aug 30

Temperature
Temperature unit

Max 94.5°F

Sat Sun Mon

"™ CLRBI30A

Tue
, Aug 30

* Facilities management has been contacted
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Tomography




Tomography

Intensity plot p(s,0)




Tomography

Intensity plot p(s,0)

p(s,0)

s=x cos 8+y sin 6

\!/ASU Back projected 2d plot




Tomography

do

s=x cos 8+ysin 6

FO) = [0+ h ()

What we want: 2d distribution
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Tomography

FOo) = 5,00+ h ()

Intensity at the
detector plane
measured along
direction s for a
fixed angle 6

What we want: 2d distribution
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s=x cos 8+ysin 6

do




Tomography

Convolution

Fe) = [p(s,0) Fh ()

Intensity at the
detector plane
measured along
direction s for a
fixed angle 6

What we want: 2d distribution
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s=x cos 8+ysin 6

do




Tomography

Convolution
!
F) = [0 1) |
+ 1 s=x cos 8+ysin 6
Ramp filter
Intensity at the

detector plane
measured along
direction s for a
fixed angle 6

What we want: 2d distribution

\!n\su

do
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Tomography

Convolution

Fou) = [0, 0)1?@) a6

S=x cos 6+y @

Ramp filter l

Intensity at the
detector plane
measured along
direction s for a
fixed angle 6

Evaluate along line
perpendicular to the
detector plane and
intersecting at point s

What we want: 2d distribution

\!n\su
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Tomography

do

s=x cos 8+y sin 6

Foy) = f p(s,0) * h (s)

Without 4(s) convolution With A(s) convolution

-20¢

-30C

—40C

-50C

—60C

-70C
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Tomography: More complicated case

This time using solid cuboid and
hollow cylinder.
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Tomography: More complicated case
Sinograph
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Tomography: More complicated case

Without /4(s) convolution
x1C
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Tomography: More complicated case

Without /4(s) convolution

x1C
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With A(s) convolution

20(

15(

10(

50(

-5(

-1C




Tomography: File conversion to hdfS

* To use prebuilt tomographic reconstruction software (TomoPy)
we need to convert data to the hdf5 file format

 Alan has been successful in converting the ROOT data to hdf5 ©




Tomography: File Conversmn to hde

Original box sinograph
converted by Alan to
hdf5 and viewed by
HDFView

Vasu )




Tomography: File Conversmn to hde

Original box sinograph

converted by Alan to

hdf5 and viewed by

HDFView

Just need to add
in dummy
dimension for
slice number

™~

~data at /exchange/ [myOutFile. n /home/dugger/Downloads/.]

v

111111
111111
444444
BBBBBB

) Spreadsheet Show As Char
TableView: Default
(e/Image Select palette

~ Valid Range:

ImageView: Default

~ Invalid Values:

Index Base
(») 0-based
Bitmask

Dimension and Subset Selection

Transpose = Start: End:
Height: = dim 0 ~ |0 180
Width: | dim 1 ~ 0 639

Depth: | dim 0

\!/Asu

OK Cancel

1

1

1-based

Stride:

Reset

181

640

min, max

vall, val2,

Max Size

i1J

&




Tomography: File Conversmn to hde

Original box sinograph

converted by Alan to

hdf5 and viewed by

HDFView

Just need to add
in dummy
dimension for
slice number

™~

Almost there!

| data at /exchange/ [myOutFile.h5 in /home/dugger/Downloads/.]

v

111111
111111
444444
BBBBBB

_ Spreadsheet Show As Char
TableView: Default
(e/Image Select palette

~ Valid Range:

ImageView: Default

~ Invalid Values:

Index Base
(») 0-based

Bitmask
Show Value of Selected Bits

Aot i
ADPLIY DItMask

Dimension and Subset Selection

Transpose = Start: End:
Height: = dim 0 ~ |0 180
Width: | dim 1 ~ 0 639

Depth: | dim 0

\!/Asu

OK Cancel

1-based
Stride:
1
1
Reset

181

640

min, max

vall, val2,

Max Size

AV




TPOL

* Finished processing Spring 2020 data

* Need to package up the script and send to collaboration

\!/Asu
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Polarizations for spring 2020 (AKA 2019-11)

all
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3535 +/- 0.0066
3536 +/- 0.0074
3721 +/- 0.0066
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KK 7"

* Presented results to Open Analysis Discussion meeting on
Tuesday:
http://meson.hldsite.com/presentations/dugger/kkpi22-8-30.pdf

\!/Asu
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http://meson.hldsite.com/presentations/dugger/kkpi22-8-30.pdf

KK 7"

* Presented results to Open Analysis Discussion meeting on
Tuesday:
http://meson.hldsite.com/presentations/dugger/kkpi22-8-30.pdf

* Found that R. Dickson and R.A. Schumacher eventually identified
the CLAS x(1280) bump as being the f,(1285) and published their
results in 2016.

25
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http://meson.hldsite.com/presentations/dugger/kkpi22-8-30.pdf

KK 7"

* Presented results to Open Analysis Discussion meeting on
Tuesday:
http://meson.hldsite.com/presentations/dugger/kkpi22-8-30.pdf

* Found that R. Dickson and R.A. Schumacher eventually identified

the CLAS x(1280) bump as being the f,(1285) and published their

i results in 2016.
* Not enough statistics for PWA
* Speculated that the production mechanism was s-channel

26
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http://meson.hldsite.com/presentations/dugger/kkpi22-8-30.pdf

KK 7"

* Presented results to Open Analysis Discussion meeting on
Tuesday:
http://meson.hldsite.com/presentations/dugger/kkpi22-8-30.pdf

* Found that R. Dickson and R.A. Schumacher eventually identified

the CLAS x(1280) bump as being the f,(1285) and published their

i results in 2016.
* Not enough statistics for PWA
* Speculated that the production mechanism was s-channel

|+ We should be able to distinguish the J=1 nature through PWA

27
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http://meson.hldsite.com/presentations/dugger/kkpi22-8-30.pdf

KK 7"

* Presented results to Open Analysis Discussion meeting on
Tuesday:
http://meson.hldsite.com/presentations/dugger/kkpi22-8-30.pdf

* Found that R. Dickson and R.A. Schumacher eventually identified

the CLAS x(1280) bump as being the f,(1285) and published their

i results in 2016.
- * Not enough statistics for PWA
* Speculated that the production mechanism was s-channel

"« We should be able to distinguish the J=1 nature through PWA

* Will start by assuming #-channel prior to searching for s-channel
contributions (code is currently setup for t-channel).
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http://meson.hldsite.com/presentations/dugger/kkpi22-8-30.pdf

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 is single meson
* Other body 1s composed of remaining two mesons
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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 is single meson
* Other body 1s composed of remaining two mesons
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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 is single meson
* Other body 1s composed of remaining two mesons

32




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

33
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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

34
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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
- 70

K 1sobars K"K 1sobars

35
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K 1sobar candidates

0(700) 1JP) = Loty

also known as k; was K (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) =3017)

Mass (T-Matrix Pole y/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 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)

,D
K*(892) DECAY MODES Fraction (I;/T) Confidence level (MeV/c)
Kx ~ 100 % 280
K9~ ( 24640.21) x 103 307
KEy ( 9.8 409 )x104 300
Krm < 7 x 1074 95% 223
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K 1sobar candidates

0(700)

1(4P) = 1@oh)

also known as k; was K (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-Wign€ = 468 + 30 MeV

K3(700) DECAY MODES Fraction (I';/T) p (MeV/c)
K 100 % 256
K*(892) 1UP) =3017)

K*(892) DECAY MODES

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

K*(892)*
K*(892)*
K*(892)°
K*(892)*
K*(892)*
K*(892)°

hadroproduced mass m = 891.67 + 0.26 MeV
in 7 decays mass m = 895.5 + 0.8 MeV

mass m = 89555 + 0.20 MeV (S =1.7)
hadroproduced full width ' = 51.4 &+ 0.8 MeV
in T decays full width I = 46.2 + 1.3 MeV
full width I = 47.3 £ 0.5 MeV (S =1.9)

P
Fraction (T';/T) Confidence level (MeV/c)

K
Ko"'lr
Kiﬂ/
Krw

~ 100 % 280
( 2.46+021)x 103 307
0.8 £0.9 )x 104 300

(
< 7 x 104 05% 223

e

ASU

Very wide
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K 1sobar candidates

0(700) 1JP) = Loty

also known as k; was K (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) =3017)

Mass (T-Matrix Pole y/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 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)

,D
K*(892) DECAY MODES Fraction (I;/T) Confidence level (MeV/c)
Kx ~ 100 % 280
K9~ ( 24640.21) x 103 307
KEy ( 9.8 409 )x104 300
Krm < 7 x 1074 95% 223

ASU

e

Counts

120

100

80

60

40

20

bﬁIII|III|III|III|I\I‘I\I|III|III

100

80

60

40

20

b’!III|III|III|III|III|III|III|III

0.85 0.9

Mass(K %)
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K 1sobar candidates

0(700) 1JP) = Loty

also known as k; was K (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) =3017)

Mass (T-Matrix Pole y/s) = (890 + 14) — i (26 + 6) MeV
K*(892)% hadroproduced mass m = 891.67 + 0.26 MeV

K*‘ggg;i PeimcloGaNE=asemitemB 05 5k 0.0 Mol
K*(SQZ)D mass m = 895.55 + 0.20 MeV {S = 1.?)

K“!892|:t hadroproduced full width " = 51.4 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)

,D
K*(892) DECAY MODES Fraction (I;/T) Confidence level (MeV/c)
Kx ~ 100 % 280
K9~ ( 24640.21) x 103 307
KEy ( 9.8 409 )x104 300
Krm < 7 x 1074 95% 223

ASU

e

Counts

120

100

80

60

40

20

bﬁIII|III|III|III|I\I‘I\I|III|III

100

80

60

40

20

b’!III|III|III|III|III|III|III|III

0.85 0.9

Mass(K %)
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K 1sobar candidates

0(700) 1JP) = Loty

also known as k; was K (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

K*(892)

1Py =317

Mass (T-Matrix Pole y/s) = (890 + 14) — i (26 + 6) MeV
K*(892)% hadroproduced mass m = 891.67 + 0.26 MeV
K*(892)F in T decavs mass m = 8955 + 0.8 MoV
K*(892)° mass m = 895.55 4 0.20 MeV (S = 1.7)
K*(892)* hadroproduced full width I = 51.4 4 0.8 MeV
K*(892)= in 7 decays fulfwidth | = 46.2 £ 1.3 MeV
K*(892)° full width T =§7.3 £ 0.5 MeV (S =1.9)

P
K*(892) DECAY MODES raction (I';/T) Confidence level (MeV/c)

Kx 100 % 280
K9~ ( 24640.21) x 103 307
KEy ( 9.8 409 )x104 300
Krm -7 x 1074 95% 223

A\ 4

e

ASU Mass too large and narrow to

Counts

120

100

80

60

40

20

bﬁIII|III|III|III|I\I‘I\I|III|III

100

80

60

40

20

O’>III|III|III|III|III|III|III|III

i)

0.65 0.7 0.75 0.8

be part of these events

0.85 0.9

Mass(K %)
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K 1sobar candidates

0(700) 1JP) = Loty

also known as k; was K (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

ASU

e

Counts

120

100

80

60

40

20

bﬁIII|III|III|III|I\I‘I\I|III|III

100

80

60

40

20

b’!III|III|III|III|III|III|III|III

0.85 0.9

Mass(K %)
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KK 1sobar candidates

fo(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 [l
Full width I = 10 to 100 MeV [

\!/Asu
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KK 1sobar candidates

fo(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 [l
Full width I = 10 to 100 MeV [

ap(980) 1IGUPCY =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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KK 1sobar candidates

fo(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 [l
Full width I = 10 to 100 MeV [

ap(980) 1IGUPCY =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) 1I6UPC =01 )

Mass m = 1019.461 + 0.016 MeV
Full width I = 4.249 + 0.013 MeV (S =1.1)

ASU

e




KK 1sobar candidates

fo(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 [l
Full width I = 10 to 100 MeV [

ap(980) 1IGUPCY =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) 1I6UPC =01 )

Mass m = 1019.461 + 0.016 MeV
Full width I = 4.249 + 0.013 MeV (S =1.1)

ASU

e

C/ms
=
=]

1005— ’ | ’
8{):— H |
.
40— | | { |
20 LAY
- | } L | » } H H *{j‘m{ﬂ’rﬂﬂjfﬁ hﬂHH#iﬂH
dos 1 1.02 1.04 6 ECWL
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KK 1sobar candidates

fo(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 [l
Full width I = 10 to 100 MeV [

ap(980) 1IGUPCY =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

16PO=T"(1 )

—_
s
(=]

Mass m = 1019.4634.016 MeV
Full width == 4240 + 0.0 de (s=11)

Counts

a
\ 4

—
na
(=]

%III|III|III|III|III|III|III|

100

0]
=]

o))
=]

s
]

HM\H*H*

i 'ty
H*HHH'I'HH_ + H } -|+'| 'H' # ’_* ‘H‘H

\ynsu . . . 1 DB 1. nBMass{K K1}1
!
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fo(980)

KK 1sobar candidates

16(JPCy = ot ++)

See the review on " Scalar Mesons below 1 GeV." ‘
T-matrix pole /s = (980-1010) — i (20-35) MeV [']

Mass m

990 + 20 MeV 1]

Full width T = 10 to 100 MeV []

a(980)

IG(JPC):l (0} l)

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

—_
s
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Counts

—
na
(=]
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100
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H{H* h oy

|

} H' H hﬂ-}ﬂ

ﬂ*ﬂﬂ H Jr+’rﬂ+ # ’.H{.H'

108

1(}3 1.1

Mass(K'K)
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