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Mass vs P in Carbon (ProfileX)
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Mass vs P In Wolfram (ProfileX)
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Mass vs P in Carbon RPC (fits)
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Mass vs P in Carbon TOF (fits)
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Mass vs P in Wolfram RPC (fits)
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Mass vs P In Wolfram TOF (fits)
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Sigma vs P in Carbon RPC (fits)
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Sigma vs P in Carbon TOF (fits)
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Sigma vs P in Wolfram RPC (fits)
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Sigma vs P in Wolfram TOF (fits)
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Sigma vs P
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Mass vs P in Wolfram TOF (cor)
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N €=
(N Fits with exp tails

di Fisica Nucleare

HADES

This are the 2 procedures used to test this possible
solution (pB bin x bin):

1) — Normalize the MC K+ mass spectra to N

allmass Kmass

— Normalize the exp mtand p mass spectrato N

allmass  tmmass allmass pmass

— Fit the allmass distribution with p(0)*Kmass+p(1)*mmass+p(2)*pmass
— Plot fit results and residuals to check feasibility of the method - Knum (not yet done)

RESIDUALS = (Nexp-NTotfit)/Nexp
2) Same as before but using exp K+ mass instead of MC; in particular, K+ mass distributions

are obtaind AFTER the gaus+expo+polN fit by subtraction of the bkg from the allmass
spectra.

Problems of meth 1 - We know that dE/dX selection is not properly working for MC so we are
probably introducing biases

Problems of meth 2 — We know that the fit procedure from which we get the exp distribution
IS not properly working so we are probably inggoducing biases



Fits in Carb RPC (MC K+)
carb RPC mass plot for 15.0 < 6 < 27.5 carb RPC mass plot for 27.5 < 6 < 40.0 carb RPC mass plot for 40.0 < 6 < 52.5
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Fits in Carb RPC (MC K+)
carb RPC mass plot for 15.0 < 8 < 27.5 carb RPC mass plot for 27.5 < 6 < 40.0 carb RPC mass plot for 40.0 < 8 < 52.5
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Fits in Carbon RPC (M +)
carb RPC mass plot for 15.0 < 8 < 27.5 carb RPC mass plot for 27.5 < 6 < 40.0 carb RPC mass plot for 40.0 < 8 < 52.5
1600 && 430 < p <500 && 430 < p < 500 && 430 < p < 500
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Fit results: Fit results: Fit results:
Kp: 0.29432 +/- 0.00678 Kp: 0.25507 +/- 0.00474 Kp: 027077 +/- 0.00653 K y y p
pp: 0.54939 +/- 0.00949 pp: 0.54538 +/- 0.00675 pp: 0.51516 +/- 0.00868 '
pr: 0.14665 +/- 0.00667 pr: 0.19362 +/- 0.00509 + “+ pr:0.20832 +/- 0.00678
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Fits in Carbon RPC (MC K+)

carb RPC mass plot for 15.0 < 8 < 27.5 carb RPC mass plot for 27.5 < 6 < 40.0
&& 710 < p <780 && 710 <p < 780
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Fit results: Fit results:

Kp: 0.00851 +/- 0.00388

Kp: 0.01365 +/- 0.00414

pp: 0.82781 +/- 0.00730 pp: 0.81053 +/- 0.00893

pr: 0.16355 +/~ 0.00547 pr: 0.17558 +/- 0.00697
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Fits iIn Carbon TOF (MC

K+)

carb TOF mass plot for 52.5 < 6 < 65.0
&& 220 < p < 290
2000

1800 |-
Fit results: +
Kp: 0.31239 +/- 0.00582
pp: 0.05919 +/- 0.00296 H o
+ + 4

pr: 0.54081 +/- 0.00866
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carb TOF mass plot for 65.0 <8< 77.5
&& 220 < p < 290

1800 4
: Allmass
Fit results: K’ 7p
Kp: 0.39142 +/- 0.00628 'l'
pp: 0.07162 +- 0.00286 +-|-_ Sy
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carb TOF mass plot for 77.5 < 6 < 90.0
&& 220 < p < 290

Fit results: v
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Kp: 0.37238 +/- 0.00678 +

pp: 0.06348 +/- 0.00313

pr: 0.22329 +/- 0.00612
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Fits iIn Carbon TOF (MC

K+)

2500

Fit results:

Kp: 0.28209 +/- 0.00462

pp: 0.06929 +/- 0.00314

pr: 0.61687 +/- 0.00755
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carb TOF mass plot for 52.5 < 6 < 65.0
&8& 290 < p < 360
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carb TOF mass plot for 65.0 < 6 < 77.5
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Fit results: L
Kp: 0.28020 +/- 0.00480 +
pp: 0.08023 +/- 0.00302

pr: 0.58418 +/- 0.00775

250 300 350 400 450 500 550 600 650 700 750

Mass (MeV/c?)
1=
051 +1T
44 . .
-0.5 T
-1
'llll'llll'llll'llll'llll'llll'llll'lllllllll'llll

250 300 350 400 450 500 550 600 650 700 750

1000 |- +

carb TOF mass plot for 77.5 < 6 < 90.0
&8& 290 < p < 360

| # 4

Fit results: ++-]'-
Kp: 0.20113 +/- 0.00538
pp: 0.05022 +/- 0.00304 1 +u
pr: 0.70662 +- 0.01078 1 +
+ [
400} + + =+
- + o+
I + h, fF
200 | _
- T e
- T e T e
- — M o o
NN =TT e E LA NE Tt DUUY FOUNY YV PP

0.5

-1.5

250 300 350 400 450 500

50 300 350 400 450 500 550 600 650 700 750

Mass (MeV/c?)

‘llllllllIIllllllllllllllIllllllllllllllllllllllll

550 600 650 700 750



Fits in Carbon TOF (MC K+)

1800 |- +
1200 [
Fit results: 1 +
Kp: 0.27507 +/- 0.00514 i
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carb TOF mass plot for 52.5 < 6 < 65.0
&& 430 < p < 500
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carb TOF mass plot for 65.0 <0< 77.5
&& 430 < p < 500

Kp: 0.18587 +/- 0.01054

4
pp: 0.23775 +-0.01174 + T

pr: 0.45353 +/- 0.01921
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carb TOF mass plot for 40.0 < 6 < 52.5
&& 430 < p < 500
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Fit results: 1
Kp: 0.19982 +/- 0.00503 +
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Fits in Carbon TOF (MC K+)

carb TOF mass plot for 52.5 < 8 < 65.0 carb TOF mass plot for 40.0 < 6 < 52.5
&& 500 < p < 570 && 500 < p < 570

100 2200
- 2000

Fit results:

IIII+!I

Allmass
K1 1p

Fit results:

Kp: 0.04103 +/~ 0.01199 Kp: 0.13188 +/- 0.00528

pp: 0.58812 +/- 0.00797

pp: 0.60427 +/- 0.03480

pr: 0.27613 +/- 0.03263 pr: 0.27586 +/- 0.00705
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Fits iIn Carbon RPC (ex

P

K+)

200

180

-0.5

Fit results:
Kp: 0.03083 +/- 0.00155

pp: 0. 41671 +/- 0.02364

pr: 0.00001 +/- 0.00000

carb RPC mass plot for 15.0 < 8 < 27.5
&8& 220 < p <290

carb RPC mass plot for 27.5 < 6 < 40.0
&8& 220 < p < 290
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Fit results:
Kp: 0.00957 +/- 0.00024

pp: 0.24170 +/- 0.00985

pr: 0.00001 +/- 0.00000
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carb RPC mass plot for 40.0 < 8 < 52.5
&& 220 <p < 290

Kp: 0.01062 +/- 0.00028

pp: 0.21991 +/- 0.00975

pr: 0.00001 +/- 0.00000
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Fits in Carbon RPC (exp K+)

carb RPC mass plot for 15.0 < 8 < 27.5
&8& 290 < p < 360

800 U
Fit results: + :

Kp: 0.00592 +/- 0.00016

pp: 0.43815 +/- 0.01302 +

pr: 0.10843 +/- 0.01109
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carb RPC mass plot for 27.5 < 6 < 40.0
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Fit results:
Kp: 0.00223 +/~ 0.00004 <
pp: 0.26376 +/- 0.00680
pr: 0.29428 +/- 0.00797
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carb RPC mass plot for 40.0 < 6 < 52.5
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Allmass

Fit results: o

Kp: 0.00275 +/- 0.00006

pp: 0.17365 +/- 0.00657

pr: 0.43650 +/- 0.01045
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Fits in Carb RPC ( K+)
carb RPC mass plot for 15.0 < 8 < 27.5 carb RPC mass plot for 27.5 < 6 < 40.0 carb RPC mass plot for 40.0 < 8 < 52.5
1600 &8 430 < p <500 &8& 430 < p < 500 &8& 430 < p < 500

T+ d +_ 1400 H- i _.
. 2500 T [

Fit results:
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Fit results: AI | m aSS

Kp: 0.00166 +/- 0.00004 K p
] 1

Fit results:

Kp: 0.00174 +/- 0.00004 Kp: 0.00086 +/~ 0.00002

pp: 0.55723 +/- 0.00945

pp: 0.55382 +/- 0.00671

pp: 0.51611 +/- 0.00868

pr: 0.15278 +/- 0.00676

pr: 0.20278 +/- 0.00517

pr: 0.21730 +/- 0.00685
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Fits in Carbon RPC (exp K+)

carb RPC mass plot for 15.0 < 6 < 27.5 carb RPC mass plot for 27.5 < 6 < 40.0
&& 710 < p <780 && 710 < p < 780
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Fit resuls: Allmass

Kp: 0.00015 +/- 0.00005 K
11 p

Fit results:

Kp: 0.00006 +/- 0.00003

pp: 0.B2776 +/- 0.00726

pp: 0.80983 +/- 0.00897

pr: 0.16425 +/- 0.00533 pr: 0.17626 +'- 0.00691
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Fits in Carbon TOF (exp K+)

carb TOF mass plot for 52.5 < 8 < 65.0
&& 220 < p <290
2000

+

1800

Fit results:
Kp: 0.00200 +/- 0.00004
pp: 0.06348 +/- 0.00295

pr: 0.58874 +/- 0.00869
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carb TOF mass plot for65.0 <0< 77.5
&& 220 <p < 290

1600

Allmass
K1 1p

Kp: 0.00230 +/- 0.00004 'l'

Fit results:

pp: 0.07705 +/- 0.00285

pr: 0.43538 +/- 0.00787
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carb TOF mass plot for 77.5 < 6 < 90.0
&& 220 <p < 290

Fit results:

Kp: 0.00575 +/- 0.00017
pp: 0.07740 +/- 0.00312

pr: 0.23563 +/- 0.00620
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Fits iIn Carbon TOF (ex
a0 p g0 |

carb TOF mass plot for 77.5 < 6 < 90.0
&8& 290 < p < 360

carb TOF mass plot for65.0 <6< 77.5
&& 290 < p < 360
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Fit results: Fit results: + J K’ y p Fit results: -r_#

Kp: 0.00131 +/- 0.00002 I Kp: 0.00145 +/- 0.00002 + + Kp: 0.00256 +/- 0.00007 !

pp: 0.06908 +/- 0.00314 pp:0.07631 +/- 0.00303 + ) pp: 0.05640 +/- 0.00302 + ‘|'+
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Fits In Carb [OF ( K+)
carb TOF mass plot for 40.0 < 6 < 52.5
carb TOF mass plot for 52.5 < 0 < 65.0 88 430 < b < 500
&& 430 < p <500 1600 -
250 1

carb TOF mass plot for 65.0 <8< 77.5
&& 430 < p < 500
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Fit results: T Fit results: K Fit results:
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Fits in Carbon TOF (exp K+)

carb TOF mass plot for 52.5 < 6 <65.0
&& 500 < p < 570

100 -F

Fit results:

Kp: 0.02954 +/- 0.00357

pp: 0.53990 +/- 0.03571

pr: 0.25207 +/- 0.03022
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Allmass
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2200 =
2000

carb TOF mass plot for 40.0 < 6 < 52.5
&& 500 < p < 570

Fit results:
Kp: 0.00123 +- 0.00005
pp: 0.58651 +/~ 0.00797

pr:0.28847 +/- 0.00703
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N P

(oo Conclusions HADES

Eloss + B correction doesn' t affect the MvsP trend
(still present)

Some fits do not look very good due to strange background behaviour
Possible alternative:

- Build K mass histogram from fit (MC/exp)
- Use m,K,p histograms to fit (normalized) the mass
Spectrum

Both methods are not still optimized due also to MC-Exp disagreement
Best possibility would be to use MC dist with K dEdX selection and

K,,p PID

Wich one to start K+/K- ratio? »
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