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Kaon FFs

Same as Pion FFs strategy
Data-sets: Belle20, BaBar, ....

i ati . pK* — _ Nizti(1=2)fi[14i(1-2)°]]
Para.meterlza_ltlon fczrm. DF™ (2, o) = gt et B ks ]
andi=u+U,s+35,..

theory calculation: (APFEL)
Differ on decomposition: D+, Dy+, Dg+, D¢+, Dp+ and Dy

NOTE: This analysis is the same as Our Pion
FFs analysis in data and methodology but
defer on decomposition.

Hamed Abdolmaleki (/PM- SoP & The charged Kaon Fragmentation Function 4/21



m FitA: We impose a x > 0.02 cut for v/s = M, and a x > 0.075 cut
for other C.M

FitB: Like FitA, We exclude Belle data.

FitC: Like FitA, We exclude BaBar data.

FitD: Like FitA, we impose a x > 0.2 cut for BaBar
FitE: Like FitD, we impose a x > 0.2 cut for Belle

FitF: We impose a x > 0.1 cut for BaBar and a x > 0.2 cut for Belle
(same of FitE in our Pion Paper)
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Dataset FitA FitB FitC FitD FitE FitF

SLD blg, 86/35 121/35 89/35 90/35 90/35 89/35
DELPHI%,,  26/22  18/22  16/22  17/22  16/22  20/22
TASSO%, 21/6 21/6 10/6 81/6  63/6  16/6
TPCk oy 39/13  35/13  53/13 17/13  21/13  63/13
ALEPHE 51/18  30/18  16/18  19/18  18/18  24/18
SLD ¢y, 124/35 146/35 41/35  44/35  42/35  125/35
OPAL%,; 14/10  16/10  88/10 85/10 87/10  7.3/10
TASSO¥, 20/5 22/5 080/5 050/5 038/5 21/5
TASSOF, 18/9 17/9 15/9 13/9 14/9 16/9
TASSOY, 68/3 70/3  58/3  45/3  42/3  69/3

DELPHI Iightgg 26/22 31/22 24/22 23/22 24 /22 22/22

DELPHI by, 18/22 16/22 15/22 16/22 16/22 25/22
SLD%,; 34/35 30/35 14 /35 18/35 17/35 18/35
SLD lightfy, 100/35 68/35 60/35 62/35 62/35 79/35
BABARX 151/43 203/43 - 30/28 25/28 247/43
BELLE2020% 95/32 - 13/32 102/32 75/28 98/28
Correlated x2 8.9 8.5 3.3 15 1.2 7.3

Log penalty x> +12 +8.7 +2.8 +9.2 +9.3 +13

Total x> /dof ~ 834/327 778/295 341/284 483/312 450/308 877/323

2.55 2.64 1.2 1.54 1.46 2.7

(=D
T2
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Dataset FitA FitB FitC FitD FitE FitF
SLD b’t;g 86 /35 121 /35 89/35 90/35 90/35 89/35
DELPHI'}OT 26/22 18/22 16/22 17 /22 16/22 20/22
TASSO’2‘2 21/6 21/6 10/6 8.1/6 6.3/6 16/6
TPCKor 39/13  35/13  53/13 17/13  21/13  63/13
ALEPH’}OT 51/18 30/18 16/18 19/18 18/18 24/18
SLD cfag 124 /35 146/35 41/35 44 /35 42 /35 125/35
OPAL’}OT 14/10 16/10 8.8/10 8.5/10 8.7/10 7.3/10
TASSO"4 2.0/5 22/5 0.80/5 0.50/5 0.38/5 21/5
TASSO?‘4 18/9 17/9 15/9 13/9 14/9 16/9
TASSOY, 6.8/3 7.0/3 58/3  45/3 42/3 6.9/3
DELPHI Iightgg 26/22 31/22 24 /22 23/22 24 /22 22/22
DELPHI bgg 18/22 16/22 15/22 16/22 16/22 25/22
SLDkr 34/35 30/35 14/35  18/35  17/35  18/35
SLD Iight’tfag 100/35 68 5 62 /35 62 /35 79/35
BABARK 151/43 203/43 - 30/28 25/28 247/ 43
BELLE2020 95/32 = 13/ 102 /32 75/28 98 /28
Correlated x2 8.9 8.5 3.3 15 1.2 7.3
Log penalty x> +12 +8.7 +2.8 +9.2 +9.3 +13
Total x2 / dof 834/327 778/295 341/284 483/312 450/308 877/323
2.55 2.64 1.2 1.54 1.46 2.7
IRM
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Dataset FitA FitB FitC FitD FitE FitF
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= Note that when we exclude Babar data on Fit C the total x? and
individual x? for the Belle and other data sets especially for SLD
decreased. This mean thera are intention between Babar and other
data sets, We expect similar behavior when we exclude Belle data
on Fit B, But we could see the individual x? for Babar and also SLD
data increased. this means Belle data more compatible with other
data than Babar.

m we follow the strategy that we used for Pion paper, We see that
there are tension between Babar and Belle data which is solve by
impose the x > 0.2 cut for belle data and a x > 0.1 for Babar data,
by comparison Fits presented on table and data description plot,
we find that we couldnt solve this tention in Kaon FFs case by
impose a cut on the data.

m | recommend, we could extract Kaon FFs by Fit C where we
exclude Babar data.

(=D
T2
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BaBar

x > 0.075

x>0.2
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Belle

x > 0.075

x>0.2
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Fit A
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Fit D
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Fit E

2
§ 10°Fee o 7z KX Jiter 8 WEee o vz kX Jiter
I R -
)
= 10 10
3 1=
107 ;_ —e— BABAR Data G = 111.091 . —e— BELLE20 Data Q° = 111.9364
E ¢ 3uncorrelated 107" E ¢ 3uncorrelated
[ 3 total F 5 total
10*2 E - - = Theory + shifts FitE [ === Theory + shifts FitE
E__1 1 1 1 an2 1 1 1 1
s 1IF s 1.2F
3 8 1.1 4
S S ¥ il
Fd 2 | IIIIIIIIIIIIIIIIIIIIIII
8 o9 8 O'QE I
£ £ 08
= 0.2 0.4 0.6 0.8 = 0.2 0.4 0.6 0.8
z z
x>0.2 x> 0.2
Hamed Abdolmaleki (/PM- SoP & The charged Kaon Fragmentation Function 12/21



Fit Results
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Fit Results
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Fit Results

10° 10°
8 10Fee 5 1z 5kX ter 8§ e'e - 1/Z > kX ter L] e > YZ k' Jhitter
K K & K 5
T 107 T 10°F o 10°F
L L L
1 10k 10k
1
1L 1k
10"
,F —= DELPHI_uds tagged Data = 8317.44 101 — DELPHI_b_tag Data 0= 8317.44 1071 = SLD Data a*= 8317.44
10%E 4 5 uncorrelated 4 5 uncorrelated + 5uncorrelated
& total [ stotal o[ total
- Theory + shifts Kaon T07E  Theary « shifts Kaon 0L Theory » shifs Kaon t
- £ 150 / £ 150
g IBIIIEY. e an ! g Hishsreirie g A
§ o5 TL| il N g et 1 1 z H $
2 o 2 osb 2
F 0.02 01 0203 F 0.02 01 0203 F 055 01 0203 1
z
10
] e'e > YZ > kX iter
N ks
T 10
10
s
~+—SLD_uds_tag Data G = 8332.0384
107 4 S uncorrelated
5 total
102" Theory + shifts Kaon
£ 15F
Q
2
5
g
F 055 o7 0203

med Abdolmaleki (/PM- SoP &

The charged Kaon Fragmentation Function




Fit Results
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Fit Results
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Fit Results
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Fit Results
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Fit Results

Dataset Kaon
BABARK 25/28
BELLE2020% 75/28
SLD bfg, 90/35
DELPHI% 16/22
TASSO%, 6.3/6
TPCK 21/13
ALEPHX . 18/18
SLD ciy 42/35
OPAL% .- 8.7/10
TASSOi4 0.38/5
TASSOL4 14/9
TASSOk, 42/3
DELPHI lightf,, 24/22
DELPHI bfg, 16/22
SLD%,, 17/35
SLD lightk 62/35

tag
Correlated x?2 1.2

Log penalty x2  +9.3
Total x2 / dof 450/308
x? p-value 0.00
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Fit Results

Hamed Abdolmaleki (/PM- SoP &

Parameter Kaon

‘ABp’ 0.2355 + 0.0042
'ACp’ 0.2874 4+ 0.0053
"ASp’ 0.204 + 0.080
‘Adp’ 0.229 + 0.082
‘Ag’ 0.0817 4+ 0.0085
‘Aup’ 0.369 + 0.021
'‘BBp’ 0.135+0.026
‘BCp’ —0.474 +0.038
'‘BSp’ —0.58 £ 0.45
‘Bdp’ —0.60 +0.13
'‘Bg’ 7.7+23

‘Bup’ —0.991 £ 0.070
'CBp’ 11.61 +0.25
‘CCp’ 4.67 +0.18
‘CSp’ 1.46 +0.28
'Cdp’ 5.34 +0.89

'Cg’ 47 +1.1

'Cup’ 2.09+0.12

Fit status converged

Uncertainties

migrad-hesse
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