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Idea 
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> Make resolutions of different CALICE technologies 
comparable 

> To do that: 
§ Understand asymmetries energy distributions 

§  Due to leakage, intrinsic calorimeter properties, response? 
 

§ Understand the influences of different fitting on results 

> Now: Just first look into statistical influences… 
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4 “typical” distributions, µ=10 & σ=1 
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~100.000 events, generated with Gaussian, Zeus function + constant BG 
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Fits 
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>  “typical” CALICE fits 

>  RMS versus RMS90 

>  Full fit range 0 to 20 

>  µ and σ taken from fit 
parameters 

f x( ) = A !exp "
1
2
!
ln2 1+# !! ! x "µ( )$% &'

!

(

)
**

+

,
--+!

2
(

)
*
*

+

,
-
-

f x( ) = N !
exp "

x "µ( )2

2! 2

#

$
%
%

&

'
(
(,"" <

x "µ
!

A ! B" x "µ
!

#

$
%

&

'
(
"n

,"" ) x "µ
!

*

+

,
,

-

,
,

9 Zeus       

A = n
!

!

"
##

$

%
&&

n

'exp (
!

2

2

!

"
#
#

$

%
&
&

B = n
!
( !

! "
sin ! # ln 4( )
" #! # ln 4

f x( ) = N !exp "
1
2
!
x "µ
A

#

$
%

&

'
(
2#

$
%%

&

'
((

x ) µ : A =!

x < µ : A =! 1+"(µ " x)!( )



First and Last Name  |  Title of Presentation  |  Date  |  Page 5 

Results fitting a Gaussian 
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>  RMS90 2/3rd of RMS 
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Results fitting a Gaussian 
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>  RMS90 2/3rd of RMS 

>  Fit Gauss with Gaussian 
§  Limited fit range cause bigger errors 
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Results fitting a Gaussian 

Coralie Neubüser | Distribution Fitting | 21.03.14 

Fit/Method 
1 RMS 
2 RMS90 
3 Gaussian 
4 Gaussian ± 1.5σ 
5 Gaussian ± 2σ 
6 Gaussian -1σ + 2σ 
7 Novosibirsk 
8 Crystal Ball 
9 Zeus 

>  RMS90 2/3rd of RMS 

>  Fit Gauss with Gaussian 
§  Limited fit range cause bigger errors 

>  Novosibirsk & Crystal Ball work 
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Results fitting a Gaussian 
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>  RMS90 2/3rd of RMS 

>  Fit Gauss with Gaussian 
§  Limited fit range cause bigger errors 

>  Novosibirsk & Crystal Ball work 

>  Zeus shows huge errors 
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Results fitting a Gaussian with tail 
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>  RMS 1.5 times larger width 
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Results fitting a Gaussian with tail 
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>  RMS 1.5 times larger width 

>  RMS90 improves  
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Results fitting a Gaussian with tail 
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>  RMS 1.5 times larger width 

>  RMS90 improves 

>  Gaussians -1/+2σ gives 
parameters closest to Zeus 
function  
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Results fitting a Gaussian with tail 
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>  RMS 1.5 times larger width 

>  RMS90 improves 

>  Gaussians -1/+2σ gives 
parameters closest to Zeus 
function  

>  Novosibirsk good for µ  
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Results fitting a Gaussian with tail 
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>  RMS 1.5 times larger width 

>  RMS90 improves 

>  Gaussians -1/+2σ gives 
parameters closest to Zeus 
function  

>  Novosibirsk good for µ 

>  CB σ close to Zeus & good Chi2 
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Results fitting a Gaussian with background 
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>  RMS/RMS90 way off 
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Results fitting a Gaussian with background 
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Fit/Method 
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>  RMS/RMS90 way off 

>  All Gaussians work, but limited 
ranges work best 
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Results fitting a Gaussian with background 
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>  RMS/RMS90 way off 

>  All Gaussians work, but limited 
ranges work best 

>  Novosibirsk&CrystalBall show 
similar results, bad Chi2 
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Results fitting a Gaussian with background 
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>  RMS/RMS90 way off 

>  All Gaussians work, but limited 
ranges work best 

>  Novosibirsk&CrystalBall show 
similar results  

>  Zeus µ value off 
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Results fitting a Gaussian with background and tail 
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>  RMS 2times /RMS90 1.6times 
width 

1

1.2

1.4

1.6

1.8

2

2.2

µ

9.5

9.6

9.7

9.8

9.9

10

1 2 3 4 5 6 7 8 9

C
hi
²/N

D
F

1

10

210



First and Last Name  |  Title of Presentation  |  Date  |  Page 19 

1

1.2

1.4

1.6

1.8

2

2.2

µ

9.5

9.6

9.7

9.8

9.9

10

1 2 3 4 5 6 7 8 9

C
hi
²/N

D
F

1

10

210

Results fitting a Gaussian with background and tail 
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>  RMS 2times /RMS90 1.6times 
width 

>  Gaussian with -1/+2σ fits Zeus 
parameters best 
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Results fitting a Gaussian with background and tail 
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>  RMS 2times /RMS90 1.6times 
width 

>  Gaussian with -1/+2σ fits Zeus 
parameters best 

>  ChrystalBall shows best Chi2 
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> What do we do? 
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Fitted Distributions: Gauss with tail 
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Fitted Distributions: Gauss with background 

Coralie Neubüser | Distribution Fitting | 21.03.14 

Gauss 

Gauss ± 2σ  
Gauss ± 1.5σ  

Gauss -1+2σ  

Novosibirsk 


