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1.- Swlate A+A collisions 7~ Qufimize Track selection

E E B E I N G RO S el AR (E ® The MpdPtMCAnalysisTask. cxx

macros were used
macro was used

® The BOX generator was used .
& W ® (Cutoffs were established for

Pt, N and nhits.

® Code was written to obtain the
dE/dx distributions for each
particle.

(1000 events and multiplicity
equal to 100)

® The particles obtained were: Pi,
e, P, X, d, Hea.

ACTIVITIES

Int t nhits = track-=GetNofHits(); WE OBT 3 IN
if (TMath::Abs({ptmc) < 0.1) continue; ’

if (TMath: :Abs{etamc) 1.3) continue; . :
( ¢ - Reconstructed dE/dx distribution

for (Int t i = 8; 1 < 6; i++) if (nhits < 16) continue;
{ 10000 —
;““tch (generator) float dEdx = track->GetdEdXTPC(); - hdEdx —22
case EGenerators::BOX: // Box generator i ;:;.-‘r.-'?c.ffc-'x-}.:t LL{TMath: :Abs(ptmc)*TMath: :CosH{etanc), = Enftries EEHE ~ oy
{ Edx); . Mean x 2.334
fffor (Int_t 1 = 8; 1 < 6; i++) mhdEdx-=Fill{P.Mag(), dEdx); A000 Mean y 5809 B
/11 Std Devx  1.307
Random->SetSeed(8); y R ) p e
Eai?BZ:Genzraggr(*Izuoxc.er. = new //f (pdg == 211 || pdg == 321 pag == 2212 [| pdg == Std Dav y 936.8 — 16
FairBoxGenerator(partPdgC[i], 168); 1 (] pdg == 13 )
//FairBoxGenerator *boxGen = new if (pdg == 1000020030) e000 —14
Fai , igc[4], 108); r
e A e = Lz:w:tr:rL:L:;jc- - new FairBoxGenerator({13, - //He3 —12
boxGen->SetPRange(0.0, mhdEdxHe3->Fil1(TMath: : Abs(ptmc)*TMath: : CosH(etamc) 10
5.8); // ceV/c, setPRange vs Edx); A000
setPtRange
boxGen->SetPhiR (e )
seayy T e — }else if (pdg == 1000010020)
[degree] 1:
boxGen->SetThetaRange(®, //Deuterions 2000
lﬁaie PP suf ‘ROLOE-angie! ) (Lad) Sy SLEm mhdEdxd->Fil1(TMath: :Abs(ptmc)*TMath: :CosH(etamc),
" boxGen->Setxvz(e., @., 2dx);
8.); // mm o ecm ?? lelse if (pdg == 321) o
rimGen->AddGenerat boxG : r : - 1111 L1 11
ed Bt ‘L 0 0.5 1 15 2 25 3 35 4 45 5
-. 'y Kaons . |P||:EIE1I|I|'IC:|
3 mhdEdxK-=Fi1lL(TMath: :Abs(ptmc)*TMath: :CosH(etamc),
Edx);

}else if (pdg == 2212)

1
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& - 1onization y e == ” ., . . )
” ~ Nu clear N Tctf B T Bethe equation and 1s given by:
Z - 85 \ S et R i
ﬁ l ||.'|. \.__H' ____;._._-_'__--' Without & 2 . 2 2 i ) .
! | | | | | | | | dE 2 Z 1 |1 2mec” By * Whax o d(57)
| 5 _ | = i —_ s
0001 001 0.1 1 10 100 1000 10 10 =Kz* 2 In 2 3
dx A G4 |2 1
K  AxNarZmec A atomic mass of absorber mee” electron mass x ¢
(Coefficient for dFE/dx O T S U= S N T
= ) | I mean excitation energy d(3v) density effect correction to ionization energy loss
z charge number of incident particle . _ . . 3 , o o
_ . Vinax Maximum possible energy transfer 9 Relative velocity divided by the speed of light in vacuum
Z atomic number of absorber

7Y Lorentz factor

But for our data we will have the option of using two fitting functions that satisfy the Bethe equation, these functions will
be defined in two different macros.

In MpdPairKK. cxx In MpdPid. cxx

3.1 FIT FUNCTIONS

| dE /dE, . p, ﬁ L
n f[x_.l—P”}{[pl log (x°)— p,x"— psx— p,— p-X" )+ p, . (mln}:[—g}r{p:—ﬁ"~ln{p3+(ﬁ)‘]}

3.2 CUTS IN THE DE/DX oot T pem | . (EH

if (dEdx <= 8) return I"] _ % -II‘I
DISTRIBUTIONS B p

if (mom < 0.69) mom = B.0%: : i = =

if (mom > 3.5) mom = 3.5; L7 b . "'I. 1||.|F_I

float mean[7] = {1.183 1, -3.3948230-001, 2.418100e+ 1.3 001

3.5 GAUSSIAN FIT FOR = D
= ; 4 ZFT8 ' Double_t MpdPid::parPrBE(Double_t #x, Double_t *par)
float mean_exp, width_exp; -{
< UTTING Double_t x1, x2, x3, p[5], xint = fTrackingState != MpdPidUtils::KCFHM ? 0.384089 : 0.34173458, ans;
,. o for (Int_t k = 0; k < 5; k++) plk] = x[0] < xint ? par[k] : parlk + 51;
- '_u.:_:[J'lz_"; * mom) - mean[2] % mom # mom - mean[3] % mom - mean(a] - mean[5] * mom % mom * mom) + x1 = F[] { THath::Power(x[08] / TMath: :SE]I"‘:I:}{:IEI: * x[0] + 0.88), p[E]).‘
x2 = pl1] - TMath::Power(x[8] / TMath::Sgrt(x[o] = x[0] + 6.88), pl3]);
3.4 DEGREES OF FREEDOM AND | T T L
¢ * Log{mom % mom) - width[2] * mom * mom - width[3] * mom - width[4] - width[5] * mom * mom * mom) + ans = x1 % [:':2 - :(3: H

PARAMETERS R
3.5 FIT FUNCTION FOR EACH

D E /DX Both functions depend on 6 parameters. For our case we choose function 1.
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Radiative
. Minimum -~ losses . Because we have 6 parameters this implies that our degrees of freedom should be greater than 6, so to properly estimate the
- Yoo lonpeEaton . e m === . . . . . . . .
- Nucl \ : - L parameters we will take 21 degrees of freedom or cuts in the dE/dx distribution. These cuts will be made in the following
- l Loy Nl e Without & | way:
1 | | | | | | | |
0.001 001 0.1 | 10 100 1000 10* 10”

On the histogram to work on, select

the setShowProjectionY option and
specify a bin value

W L FL U N IUJLT-"..-I.IUII!"..

e SetShowProjectiony 7| e——3) TH2F:SetShowProjectionY X

6000 — Add
‘“} Divide (Int_t) nbins [default: 1]
— DrawPanel 5
4000 —3 Fit .
- FitPanel K Cancel Cnline Help
[ - Multiply
2000 —. SetHighlight
- SetMaximum
3.1 FIT FUNCTIONS A Sethinimum
0 —l-:l.a;::ﬂﬂil{:‘lk'l'-?l"l 1 q 4 f:9 SEtStEtE ﬁ

" ar 4 R A T ProjectionY of binx=[11,15] [x=0.250..0.375]

slice_py_of_hdEdxP

3.2 CUTS IN THE DE/DX h Second window b oo Jieplayed . H R . B
DISTRIBUTIONS pumber of entrics that belong 1o TR | — E— —
3.3 GAUSSIAN FIT FOR [ FecmnasddEhdbaontrp | I S S
CUTTING md
3.4 DEGREES OF FREEDOM AND | m—; ’ T D R
P A R A METER S mm? .......... | m'm ....... - Bulm ....... | Eulm ........ - mﬂ )
3.5 FIT FUNCTION FOR EACH e

0 L .ri"f F‘-I'-?I" L1114 44 | |:"| l'l -I‘- l|.'"|l;d|‘1 I\.Fllldl |-l| |. 'i“l‘f‘l-i.r-lfr;-'; | .I ‘;I | .I ”I .-I:.I -.|. | | .|Ll | ’r. ;
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L EE (Tec L) 1L
=14 =
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£ I F 54 et Fadiative =
o C \  Minimum -~ losses ] Now a Gaussian function must be fitted to the input distribution, it will be done as follows:
= : . 1onrzaton . e ———= _:
w1 Nuclear N, e T R JOR . . .
7 i I:m . AN I i i S 1 i n In the distribution select the
= P N ey Without 6 . . . I .
< l | | | | | | | | FitPanel option and in the pop—up Fik Penel *
} 5 . ” ” | L = - = |
0001 001 0.1 I 0 100 1000 10 10 window select the Predef-1D [ 0o _y_oUhaEaP T
" Fit Funclion
function type, as well as the fit Type: [Predef-1D [+ [gaus =
. Operation
regionmn. @ Nop  Add ¢ MomAdd ¢ Conv
PFOJE‘CtIOI'IY Gf b'r'l:(=[1 1 ,15] [X={]25{][}3?5] paus . ProjectionY of binx=[11,15] [x=0.250..0.375]
20 slice_py_of_hdEdxP Selocte: e e | SEE_DY_O1 AP
o : : : : i | Entries 1173 j| @aus Set Paramelars... £ 27 ; | ! [Enries | 1173
= ; H ; H i E il O . i ] Mean 1694
@ Eni ........................ .............................. ............................. ...... r:tzagev ;4539; o .M|n|m|za1|or1 : s m:;_ : sm:m 4437
o] E : ; : : Fit Setings | -
a_J 18_— ...................... ., .............................. -. ............................. . ............................. Method g 15‘%—
a o : : : : Chi-square - = 3 |
E 16 (Ml S ———. R————— Horororre S R T —— | 14+
z E . TH1D:slice_py_of_hdEdxP = - -
14—l ............................. Fit Options 12::_
i F\dd \ - Integral [~ Userange | 103
12E Divide | foer e I Bestemors I Improve fit results i
H DrawPanel ﬁ . ™ All weights = 1 [ Add to list 8
10E = (R et [~ Emplybins, weights=1 [ Use Gradient 63
; EitPanel 7 Draw Options 4 + M
8 Multiply e ............................. [ SAME E
Rebin , I Nodrawing 23 N —
6 SetHighlight [ ............................. [ Do not storeidraw U;l ] T (P i
H SetMaximum e : =00 4000 000 swfgmmwtﬁfon
. 4 SETMII"IIITILII'I'I ...................... | ............................. x EE?&D : e : 222 90 :
: SetStats e
: T .. T >
0 ShowPeaks I Update Fit Resat Close
0 201 Smooth 2000 10000 [ THID: ice_p [LIB Minuk | MIGRAD 0 Pr:DEF

3.2 CUTS IN THE DE/DX
DISTRIBUTIONS P Once the options are specified, the
3.5 GAUSSIAN FIT FOR
CUTTING
3.4 DEGREES OF FREEDOM AND
PARAMETERS
3.5 FIT FUNCTION FOR EACH
DE/DX

"Fit” option is selected and we

obtain:
Projection¥ of binx=[11,15] [x=0.250.0.375] The degrees of freedom (mean) and errors will appear in the terminal

shce py of hdEdxP -

Eniries 1173

~{Mean | 160 EXT PARAMETER

- NO . NAME VALUE ERROR
Constant 8.93855e+00 4.12379%e

> Mean 1.67643e+03 1.71176e
Sigma 4.27806e+02 1.75406e

MNumber of Entries

0 2000 4000 6000 8000 10000
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Once the 21 cuts have been made and, therefore, the 21 degrees of freedom with their respective errors have been

obtained, a histogram will be defined that graphs said values.

void plotProton(){

TH1F *fa = new TH1F("fz

fa-=SetBinContent(1,5.264°
fa-=SetBinContent(2,2.331

fa-=SetBinContent(:
fa->SetBinContent(4
fa-=SetBinContent(s
fa-=SetBinContent(

fa-=SetBinContent(7
fa-=SetBinContent(:
fa-=SetBinContent(:
fa->SetBinContent(1

»1.31347e
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fa-=SetBinContent(11,2.4¢
fa->SetBinContent(12,2.35
fa->SetBinContent(13,2.26963e
fa-=SetBinContent(14,2.20440e
fa->SetBinContent(15,2.15692e
fa-=SetBinContent(16,2.1
fa-=SetBinContent(17,2.07¢
fa-=SetBinContent(18,2.
fa-=SetBinContent(19,2.
fa-=SetBinContent(z0,2.
fa-=SetBinContent(21,2.

With the command root plotProton. C
(name of the macro that contains the
histogram), we obtain:

fa title

fa->SetBinError(1,4.

fa-=SetBinError(2,c

fa-=SetBinError(3,9.94

fa

Entries
Mean
Std Dev

9000

21
0.6019
0.6832

8000

7000

6000

ITTTTTTTT T T I v T oTT

T

5000

4000

3000

2000

1000

IIII|IIII|[I[I|IIII]I]II|

X
)i
!

fa->SetBinError(4
fa-=S5etBinError(s
fa-=SetBinError(

fa-=S5etBinError(E
fa-=SetBinError(c

2

]

2
fa->SetBinError(7,9.4

]

2

fa-=SetBinError(10,"

fa-=SetBinError(11,5
fa-=SetBinError(12,5

fa->SetBinError(13,
fa-=SetBinError(14
fa->SetBinError(15
fa-=SetBinError(1

fa-=SetBinError(17
fa-=SetBinError(1f
fa->SetBinError(1c
fa-=SetBinError(2

fa-=SetBinError(21

fa-=Draw();

}
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3.1 FIT FUNCTIONS

3.2 CUTS IN THE DE/DX
DISTRIBUTIONS

3.3 GAUSSIAN FIT FOR

CUTTING
3.4 DEGREES OF FREEDOM AND
PARAMETERS
3.5 FIT FUNCTION FOR EACH
DE/DX

® A function is manually adjusted (with the FItPanel
option) according to the allowed options.

(within the FitPanel), the “pol9”

option was selected, which refers to a 9th-degree

® In our case

o fa title
polynomzial. -
= Entries 21
9000 Maan 0.6019
A - E Std Dev  0.6832
Data Set: [THiFfa - ‘ S00E ]
Fit Function ) ?uoof-
Type: 3 =
¥YPe: |Predef-1D || | pol9 - 6000E.
Operation ‘
& Nop ¢ Add ¢ NormAdd ¢ Conv S
00i9 ‘ 400014
Selected: 3009;—‘
pol9 Set Parameters... 200017
1000
o D . S ST i s T

(PO to P6) because
that’ s what the function f(x) requires, which will

® We use only 7 parameters

allow us to achieve a better fit.
® The macro plotProton. C will be edited to add the
parameters and the fitting function f (x).

ITF1 *dEdx_mean = new TF1("dEdx
dEdx_mean-=SetParameter(0,7¢
dEdx_mean-=SetParameter(1,-39¢
dEdx_mean-=SetParameter(2,26366.
dEdx_mean-=SetParameter(3,-14133
dEdx_mean-=SetParameter(4

)
dEdx_mean-=SetParameter(5,
dEdx_mean-=SetParameter(o,

fa-=Fit({dEdx _mean, "R"};

fa-=Draw();
dEdx_mean->Draw(

¥

me" ) ;

1.5

f(x)

Py

¥

30000

25000

20000

15000

10000

5000

We obtain the

parameters.

Minimizer is Linear / Migrad

X(p,10g(x*)—p, X" —pyx—p,— ps X’ )+ pg

values of

15.7892
11
T676.36
-39040
96366.4
~-141337
133083
-82655.6
33789.3
-8686.79
1282.56
-82.6626

371.248
2952.39
9913.83
18506.7
21243.6
15608

T365.77
2160.084
358.235

25.6682

fa title
fa
Entries 21
Mean 0.6019
Std Dev  0.6832
A T I 1 1 1
0.5 1 1.5 2 25

the
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= \ ‘ P . . .
o - Nuclear \ = FEETE I estimation of the parameters, but the option chosen
] . - e e - o
= B losses .., Rt B . T . . . .
— S Without o . .
= l | | | | | | | b will be the f (x) function introduced in the macro. e We obtain the final values for the
- |
0001 001 0.1 l 10 wo 1000 10*  10° g Enies 7 parameters
9000 H Mean 0.6019
2 - - Std D 0.6832
Data Sel: [THiF:fa - 8000F = TFLtEdLtor: :DOFit - using functic ¢ 08
Fit Function ?UGD; Feli=20. 3397 FRon HE-‘EEEW"-:E'. “18 T GY' . ;:P.P. r4_ﬁ.TRT:ﬂlngrﬁ;:I-DEF
Type: [Prev. Fit - | |dEdx_mean - 5000; 5;1 M:g:ETEH VALUE ERROR L DEEE\T:';?I‘-'E
i E 1 pe 1 3.98175e-06 -18 -
Operation ) s000E" : :‘; : et
= Mop ¢ Add ¢ MormAdd ¢ Conv E 3 p2 -
4000 p3 : 6
(PO} ([pAT log (" X)-p2] X" x-[p3] X-[p4]-[p5] X" X" X)+[p6] mni :: e et
Selected: g pG 2.24158e+02 1.66795e+008
[pO}xi®i[p1 ] log(x*x)-[p2]"x... Set Parameters... 20005_
1000
[l -|Jl||'lsl' |4'21r ||251-

Final adjustment for the dE/dx
distribution, 1in this case for the

TF1 *dEdx_mean = new TF1("dEdx_ proton. .
. « - 3] « - T41 - [57 fa title
S fa
. = Entries 21
90001 Mean 0.6019
dEdx_mean-=SetParameter(l,2.03365¢ - Std Dev  0.6832
dEdx_mean->SetParameter(2,-1.330¢ : 80001
dEdx_mean->SetParameter(3,1.1932 96 ) ; 2000F
3.2 CUTS IN THE DE/DX S
i dEdx_mean->=SetParameter(5,3.46886e+04); 6000}
dEdx_mean-=SetParameter(6,2.24271e+02); s000C"
DISTRIBUTIONS
fa-=Fit(dEdx_mean, "R"); =
3000
3.3 GAUSSIAN FIT FOR fa->0rau();
dEdx_mean-=Draw( 'same"); =
} 1000
CUTTING ot Ml |1'?5|-| .-.-zr FI-I";E,F

3 4 DE G R E E S OF FR E E DOM A ND The procedure will be the same for the distributions L owo o ™ —gaz—)

of the other particles. -
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RESULTS

According to the data obtained by the BOX
generator, 6 particles belonging to light
hadrons were 1identified. This identification
was possible thanks to obtaining ionization
energy loss histograms for each particle and
their analysis, from which the parameter
values necessary to perform the adjustment of
the previously presented function were
obtained, thus providing a better description
of the trend that should follow the energy loss
of each particle.
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Reconstructed dE/dx distribution for p

dE/dx parameterization for the Proton
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