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Approximation

fr(x)f2(x)
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Approximation

f1()f2(x) = ff1(3’)f2(3’)5(}’ — x)dy
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Approximation

) f2(0) = [ L8y —x)dy = Limgo [ i () gy — x)dy
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Approximation

) f2(0) = [ L8y —x)dy = Limgo [ i () gy — x)dy

since Lim,_,og(y - x)=6(y — x),
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Approximation

) f2(0) = [ L8y —x)dy = Limgo [ i () gy — x)dy

since Lim,_,,g(y - x) = 6(y — x), where g = |a|1\/ﬁe_(x/a)2
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Approximation

) f2(0) = [ L8y —x)dy = Limgo [ i () gy — x)dy

since Lim,_,,g(y - x) = 6(y — x), where g = |a|1\/ﬁe_(x/a)2

so  fi)fa(x) = [ 1 LOgly —x)dy

\!n\su




Approximation

) f2(0) = [ L8y —x)dy = Limgo [ i () gy — x)dy

since Limg_,0g(y - x) = 6(y — x), where g = Iallx/ﬁe_(x/a)z

so | i) = [ AOLO0)gly — x)dy (1)
|

Approximation I want, but I do not know how to implement in AmpTools

\!/Asu




Approximation

) f2(0) = [ L8y —x)dy = Limgo [ i () gy — x)dy

since Limg_,0g(y - x) = 6(y — x), where g = Iallx/ﬁe_(x/a)z

so | i) = [ AOLO0)gly — x)dy (1)
f

Approximation I want, but I do not know how to implement in AmpTools

Another form

f1()f2(x) = ff1(Y1)5(3’1 —X)dy1ff2(3’2)5()’2 —x)dy,
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Approximation

) f2(0) = [ L8y —x)dy = Limgo [ i () gy — x)dy

since Limg_,0g(y - x) = 6(y — x), where g = Iallx/ﬁe_(x/a)z

so | i) = [ AOLO0)gly — x)dy (1)
f

Approximation I want, but I do not know how to implement in AmpTools

Another form
f1()f2(x) = ff1(Y1)5(3’1 — x)d}’1ff2(3’2)5(3’2 —x)dy,

Now put in same type of approximation for the Dirac delta functions:

fi(x) fz(x) = jf1(Y1)g(3’1 - x)d)’1ff2(}’2)g(}’2 — x)dy,
Vasu
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Approximation

) f2(0) = [ L8y —x)dy = Limgo [ i () gy — x)dy

since Limg_,0g(y - x) = 6(y — x), where g = Iallx/ﬁe_(x/a)z

so | i) = [ AOLO0)gly — x)dy (1)
|

Approximation I want, but I do not know how to implement in AmpTools

Another approximation
i) fa(x) = ff1(Y1)5(3’1 - x)dhffz()’zw()’z —x)dy,

Now put in same type of approximation for the Dirac delta functions:

l/ﬁ(x)fz (x) = jf1()’1)g(3’1 — x)dlﬁffz (72)9(y2 — x)dy, (2)

I
ASU I know how to implement this approximation in AmpTools .




Smear parameter for different type of
approximations

Want: f1(x)f2(x) = [ () L()g(y — 0)dy
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Smear parameter for different type of
approximations

Want: fi(x)fo(x) = [ 1N ()g(y — x)dy
Have: fi(0)f,(x) = [[ i) 202)91 — x)g(y2 — x)dy,dy,




Smear parameter for different type of

approximations

Same smear
*| parameters?

Want: f;(x)fo(x) = ff1(y)f2(ﬂg(y — x)dy
Have: fi(x)f,(x) = [[ () 2(r2)9(v1 — x)g(y2 — x)dy1dy,

.y
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Smear parameter for different type of

approximations

Same smear
*| parameters?

Want: f;(x)f,(x) = ff1(y)f2(3’}g(y — x)dy

Have: fi(x)fo(x) = [[ fi(y1)f2(2)

g(y1 —x)

gy, —x)dy,dy;

If a Dirac delta, o(y,-y,), introduced prior to approximation in Eqn. 2 :

fi(x)fz(x) = ﬂ i) f2(y2)0(y1 — x)6(y2 — x)8(y1 — y2)dy,1dy;
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Smear parameter for different type of

approximations

Same smear
*| parameters?

Want: f;(x)f,(x) = ff1(y)f2(3’}g(y — x)dy
Have: fi(0)f,(x) = [[ i) f2(r2)9: — x)g(y2 — x)dy,dy,

If a Dirac delta, o(y,-y,), introduced prior to approximation in Eqn. 2 :

fi(x) fz2(x) = ﬂ i) f2(y2)0(y1 — x)6(y2 — x)8(y1 — y2)dy,1dy;
= [ A8 — x)dy
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Smear parameter for different type of

approximations

Same smear
*| parameters?

Want: f;(x)f,(x) = ff1(y)f2(3’}g(y — x)dy
Have: fi(0)f,(x) = [[ i) f2(r2)9: — x)g(y2 — x)dy,dy,

If a Dirac delta, o(y,-y,), introduced prior to approximation in Eqn. 2 :

i fi(x) fz2(x) = ﬂ i) f2(y2)0(y1 — x)6(y2 — x)8(y1 — y2)dy,1dy;
1 = [ A8 — x)dy
= [ WNL0gly — x)dy

17




Smear parameter for different type of

approximations

Same smear
*| parameters?

Want: f;(x)fo(x) = ff1(y)f2(3’}g(y — x)dy
Have: fi(x)f,(x) = [[ () 2(r2)9(v1 — x)g(y2 — x)dy1dy,

If a Dirac delta, o(y,-y,), introduced prior to approximation in Eqn. 2 :

fi(x) fz2(x) = ﬂ 1) f2(y2)0(y1 — x)8(y, — x)8(y1 — 6y2)dy,dy,
= [ A8 — x)dy
= [ WNL0gly — x)dy

I If a Dirac delta, o(y;-y,), introduced in Eqn. 2 after approximation :

00 = [Ny —x) g(yl— xX)\dy

Extra factor of g(y - x)

Vasu )




1/2

x2

Note: g!’? < e 402 and other than an overall constant is the same as
using g and taking gy ;, = o2
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1/2

x2

Note: g!’? < e 402 and other than an overall constant is the same as
using g and taking gy ;, = o2

* For now, I am using g'? the function that is convoluted over
Breit-Wigner amplitudes.
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1/2
g

x2

Note: g!’? < e 402 and other than an overall constant is the same as
using g and taking gy ;, = o2

* For now, I am using g'? the function that is convoluted over
Breit-Wigner amplitudes.

 IfI continue down this road, I anticipate changing from g!’? to g
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A[Mass(K*7")] fit to gaussian

25000

Counts

20000

15000

10000

5000

8.

\ynsu

of T T T

6 -0.04 -0.02 0 0.02
Center = -0.08(2) MeV
c = 9.01(2) MeV

0.04 0.06
A[Mass K'n")/GeV




\!n\su

Mass distribution of 1sobar
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Phase distribution of 1sobar
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Breit-Wigner with/without smearing

ASU
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Data

* All data shown in this presentation are from simulation
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Fit without g, term to establish smear
parameter

\!n\su

Counts

—
)
o=
=

1600

1400

1200

1000

800
600
400

200

8

= K*K (Data)
= K*K (Fit)

Lol Py

1 1 1
065 070 0.75 080 085 090 085 ID[J 1()5 11[]

o
=

Mass[K %]

Gy, =8.2(4) MeV = ¢ =11.6(6) MeV
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K™ isobar fits (no angular information fit)

Without gaussian convolution

m
OOOOO
=

O 1800— s KK (Data) H
1600 = K*K (Fit) *
400 = agn’ (Fit) {4
1200— * *
000— +
BOO— *
+ =
800— - &
00— il
= 3
200/— o -
M’..ﬁi\lllllll‘llll
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Mass[K ]

Fraction K'K = 0.92(3)
Fraction a 7" = 0.07(1)
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K™ isobar fits (no angular information fit)

Without gaussian convolution With gaussian convolution
% 00 ‘§ 1800
8 1300;_ » K*K (Data) H © 16003— = K*K (Data) *;¥

1600 = KK (Fit) * a00r = KK (Fit +

1400 = agn’ (Fit) {4 B = agn’ (Fit) *

1200; . * 12002— ;

mooi_ & 10005— ;

800 ; . 8005— ;

5005— - & 600~ H

4003— ,:" 400— .'

200— -l= . 200— _I:. .

Peo o ee s 080 085 '6.90"%!19? S o B e e 0.00 e o
N Mass[K "] Mass[K %]

Fraction K'K = 0.92(3) Fraction K"K = 0.98(3)
Fraction a 7" = 0.07(1) Fraction a 7" = 0.04(1)
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K™ isobar fits (no angular information fit)

Without gaussian convolution

With gaussian convolution

'g 20001 ‘g 1800 ;
8 - H 8 - ¥
18001 » K*K (Data) 1600— = K*K (Data) *
1800~ = K*K (Fit) * eooE- = K*K (Fit) }
1400 = an’ (Fit) {4 B = a,n’ (Fit) *
* 1200— ;
1200 * E
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1000 & = i
800 - 800—
- i _
o 00— * ;
800 i F = *
- .
400 ,:" 400— -
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Mass[K ]

Fraction K'K = 0.92(3)
Fraction a 7" = 0.07(1)
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Mass[K %]

Fraction K'K = 0.98(3)
Fraction a 7" = 0.04(1)

l

Convolution made fit
better ©
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Double Breit-Wigners
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Double Breit-Wigners
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Fit without g, term to establish smear

Counts
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parameter
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Gn,=6.2(5) MeV = o=_8.8(8) MeV
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Fit without g, term to establish smear
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Counts

parameter

1{]{]{]_—
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Gn,=6.2(5) MeV = o=_8.8(8) MeV
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K™ isobar fits (no angular information fit)

Without convolution

5
° i
g 1000~ **I* » K*K (Data)
g = K*K (Fit)
8 soo— 4 = a,n° (Fit)
600_—
B " i N
400/— + :*‘
N v Gt
H 3“ &
il il o | \
[?.60 085 0.0 0.5 G.B(Il - lI)BSI ‘ Id.E}D 0.95 - 1|0(|J - 1|Dé - 1I.ID

Mass( kppi0 )

Fraction K'K = 0.98(4)
Fraction a 7" = 0.05(1)
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K™ isobar fits (no angular information fit)

With convolution

Without convolution

S
° i
g 1000~ # = K*K (Data)
S B = K*K (Fit)
8 soo— 4 = a,n° (Fit)
600_—
B " i N
400 + :*‘
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Fraction K'K = 0.98(4)
Fraction a 7" = 0.05(1)
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Fraction K'K = 0.97(4)
Fraction a 7 = 0.002(1)
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K™ isobar fits (no angular information fit)

Without convolution With convolution
g 1000_— - K‘K D E 1000_— - *
$ f % = KK EF;)ta) g r # . ﬁ: Elt-');)ta)
38 sool— = a,n° (Fit) 8 s00— = a,n° (Fit)
. o ! i 3 !
BUOT + * * BOOT :: *
400— + N :*‘* 400— . .i"'
- ; -
200_— 1= ;“ ' 200_— -: t“':: *
- ¥ & r .I- &
I?SD 0.65 0.70 '::?5 GBUWW;JF 095H1I(|}(Illl1ll‘}éll1llﬂ IS)B_D 0.65 0.70 :75 0.80 0.B5 0.90 0.95 1.00 1.05 1.10
R N o= r sttt
Fraction K'K = 0.98(4) Fraction K'K = 0.97(4)
Fraction a 7" = 0.05(1) Fraction a 7 = 0.002(1)
Convolution made fit
better ©
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Double Breit-Wigners
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Double Breit-Wigners
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Fit without g, term to establish smear

Counts
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parameter
1400— ﬁ.
= = K*K (Data)
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Gip=352(8) MeV = o=7(1) MeV
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K™ isobar fits (no angular information fit)

Without convolution

§ [ = K'K(Data)
% 1200— = K*K (Fit) *++
3 - = a0 (Fi
° 1000/— 2 (Fi) +¥
_ ¥ i
o $
2 S
- L)
L L
- - ¥
200{— %
er’.!ﬁ | |
P60 065 070 075 0.80

. Mas.s( kppio.}

Fraction K'K = 1.00(3)
Fraction a 7" = 0.05(2)
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K™ isobar fits (no angular information fit)

Without convolution

g 1400[— ﬁ'
8§ L = K*K (Data)
% 1200— = K*K (Fit) *++
3 - m a_n° (Fit
8 (0o~ a,n° (Fit) . ﬁi
800— +
- +
800 4 "
C L]
400 .
- - *
200— % -
e T

I?BD 065 070 075 080 085 0590 0.95 100 1.05 1.10
Mass( kppi0 )

Fraction K'K = 1.00(3)
Fraction a 7" = 0.05(2)
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Candidates / 0.01

With convolution

1400
= K*K (Data) tﬁ*

1200— = K*K (Fit)

- = a,n° (Fit) $+
1000—

L

800— +I ‘
600— * ¥

- :
400— L

- z* t
200— -

I.-\.Iil.ll\lll.'.: Il ||\||||\||

8 R
60 065 0.70 075 0.80 085 050 0.95 100 1.05 1.10
Mass( kppi0 )

Fraction K'K = 1.05(4)
Fraction a 7" = 0.07(3)
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K™ isobar fits (no angular information fit)

Without convolution
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= K*K (Data)
= K*K (Fit)
= a n° (Fit)

N
# ﬁi
4

+
4 #

Candidates / 0.01

L L2

o | peespesiiSasenmmmEe BE ™ F‘l!ﬁ !
[?60 0e5 0.0 0.5 0.80 085 080 085

Fraction K'K = 1.00(3)
Fraction a 7" = 0.05(2)

1400 #
= K*K (Data) tﬁ
1200— = K*K (Fit)
- = a,n° (Fit) $+
1000—
- T 4
800— + '
600— *
C &
400— -i-:z
* &
C &
200— - -
I.-\.Iil.ll\lll"Jw\ ||\||||\||
6’50 065 070 075 080 085 080 005 100 105 1.10

With convolution

MMass( kppio )

Fraction K'K = 1.05(4)
Fraction a 7" = 0.07(3)

l

This time, convolution
made fit worse ®
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Summary

* Convolution can make fit better but not always

* When Breit-Wigner 1sobars are close together, the convolution
causes fit results to be less reliable

* When Breit-Wigner 1sobars are far apart (100MeV apart with /"=
52 MeV), the convolution 1s helpful in obtaining a good fit.
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Potential next steps?

« Have only looked at K™, but actual data will have K"K~ and
K*K™ in combined isospin states with /=0 or /=1.
* Will need to generate /=0, and /=1 states.

i  For the actual K7(892) isobar (K7 type), the isobar interferences
- will be primarily with K"K~ type 1sobars (e.g. a,) and will have to
be studied.
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