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2nd report: Summary
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3rd topic to the next topic
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C++ functions to get p/A¢ with A@/p; at n = 0 were provided.

pTvsnvséq)

C++ function to provide A@(py, 7,z = 0) need to be made.
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T
P_.VSMNVSO
.
P
i S —
-3 7
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’: ||

1. Get A¢ at the selected 77 using the fitting functions

i////
I
T
0'35_; ///////////////////// //////////////T//ﬁ/L - AquT) (ft 2. Make the graph of A ¢ and fit with
Oi_w - il [ﬂ \ Ad(pr. 7 = const.) = ];_P;
R 512 3 47 ° 7pT8(G&Hd) 3. Get A¢ using the fitting function A¢(p, 17 = const.) = i

Pr



Implementation to provide A@(p, 1) with arbitral p-and 7

Ap(pr. 1)

Example: A¢gp(pr =5 GeV,n =0)

prcurve of Apatn=0

0
- e
0.05 — o
- A¢h = -0.0371
-0.1— d
0.15 —
-~ - ."
.2 =
0.25— |/
_0_3 e
0.35 = 2%/ ndf 3.6686+04 / 4
- PO  -0.1858 +1.449e-05
0.4 —
1 1 l 1 11 l 1 L1 1 1 L1 l | L1 | l 1 L 1 l L 11 L L L 1 L [ 11 L
0 1 2 3 ¢ 8 6 7 g
0.0358— | : T
¥ ! naf 738.7 /139 /
00 0.03715 + 2.57e-06
0.036 *
\ 4.047e-05+7.2162-06 /
p— 0.001008 + 2.003e-05
8 o3 0.0002101 + 1.115e-05 /
04 0.001605 + 2.089a-05 4
0.0364
-0.0366 ‘\0 7/
\\ //
-0.0368
; A¢ =-0.0371
-0.037 fo
0.0372 . 2Oy of
. .:30(" ®o° e ® /
* .0.{4‘0‘
-0.0374 }— 1

0.5 0 0.5 .

Steps:
1. Get at

2. Make the graph of

using the fitting functions

and fit with

3. Get A¢ using the fitting function




Implementation to provide A@(p, 1) with arbitral p-and 7

Comparison of the methods
Method1 vs Method?2

AR

(rad)

4 q)method 2

T

20.4 -0.35 -0.3

-0.25

-0.2

-0.15

Method1 vs A

AQ

method 1

sAd

melhod 1

< <10t

10°
- 10¢
hist 4
Entries 220220
Mean x  -0.05683
Mean y 0.0597
Sad Dev x 0.06218 10
Std Devy 0.06204 |
¢ 1 0 | | 1
-0.1 <005 O
8, gy (130)
q)method 2

_ ne .
000%4 —035 —03 —025 —02 —015 —01 —005 0

Ag (rad)

method 1

T 7T 171
= -4
£ 22022 —
=4 {6000
U 1513 | A

'w:'f: 1114000

L

w2 |[1-112000

1110000

118000

156000

1¥4000
182000

0

A / average

Relative difference

Ap(pr. 1)

Illlllllllll\lll
. i
s 1

IIII

IIII LI
: 1
1

Enfries 220220 :
Mean 0002107 :
[ Sid Dev 00071297 E
20000 — - | undartion ol RIS T Ll IR O —
B Owarlion 0 - :
15000 — H : -
5000 : :
-O 2 % F”'_ - +O 5 %
I ] l L1 1 1 i
—8 01 -0.008-0. 006—0 004—0 002 0 0 002 0.004 0 006 0 008 0.01
(' ome'.ncd 1 mesthod 2) /u

Comparison b/w the 2 methods was performed with

sample data points:

- pr=[0.4, 10] GeV/c, 0.01 GeV/c step
n=1[-1.1, 1.1], 0.01 step

A good agreement b/w 2 methods, within 0.5%, was
confirmed. Though this agreement doesn’t guarantee
the correctness of the interpolation method, | think it’s
good enough to use.
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not done yet...
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Basic idea of angular resolution evaluation

y

A

EMCal inner surface

INTT outer barrel

INTT inner barrel

B&®

- - - -
F'= Fmes. — Tvertex = Fhes.

?Vertexz(oaoa())
EMCal hit: the innermost (smallest p) G4Hit on EMCal

r EMCal innermost

INTT tracklet vector: a line from G4Hit on the inner barrel to that on
the outer

FINTT tracklet — TINTT outer — YINTT inner

A vector from INTT inner barrel to EMcal hit:

—

Vinner—EMCal — YEMcal — Tinner

Angle resolution evaluator:

ACb — Cbinner—>EMcal — ¢INTT tracklet

Angle resolution:
GAgb

HAPp

where u and o are determined by gaussian fit to A¢ distribution



Basic idea of angular resolution evaluation

Y

_)
= r

F=Fes. =7 mes.

vertex | .
EMCal inner surface Frertex =(0,0,1)

EMCal hit: the innermost (smallest p) G4Hit on EMCal

FEMCal innermost

INTT tracklet vector: a line from G4Hit on the inner barrel to that on

the outer
INTT outer barrel

FINTT tracklet — FINTT outer — YINTT inner

A vector from INTT inner barrel to EMcal hit:

— —
-

Finmer—EMCal = EMcal — Finner

: : : : : : : : INTT inner barrel  ANgle resolution evaluator:

_0-1 « ................ R ,, ................. ................. ,. ................ ,., ............ A¢ — (/)‘lnnel._.’bwlcal - 4’[Nl'l tracklet

Angle resolution:
OA’f'

A5

‘#Aq’»l

0.2 SRR ................. ................. ................ ............ B® where u and ¢ are determined by gaussian fit to Ag distribution

-0.25

..................

1.768 / 4 A¢ — A¢(pT’ ¢, 7], <o PID)

............ p()
5 — A¢(pT) — Is this function correct to use?

____________ o
_04-_+ _________________ S— S — — S— . - po = — 0.1922 + 0.003545

gI | | [ 1 1 1 | [ 1 1 1 | [ 1 1 1 | [ 1 1 1 | [ 1 1 1 | [ 1 1 1 | [ 1 1 1 | [ | |
0 1 2 3 4 5 6 7 8 Po
P; . (GeV/c) A —
pr(Ag) Ad

-0.3

0350 . 1p0 -0.1922 + 0.003545




C++ functions to provide p,(A¢) using Ag(p;)

Header

1 Bpragma once

namespace SiCalo

{
const double pt_dphi_par® = -0.1922;

//! Pt of electron in GeV/c is calculated using given dphi (rad), which is a difference of phi at INTT and ECal, at EMCal surface
double GetPt( double dphi );

//! Phi of electron in radian in [0, 2pi] is calculated using givein pT in GeV/c.
double GetDphi( double pt );

15

#ifdef __CINT__
#include "SiCalo_pt_ideal.cc”
#endif // __CINT__

//! Pt of electron in GeV/c 1is calculated using given dphi (rad), which i1s a difference of phi at INTT and ECal, at EMCal surface
double GetPt( double dphi )

{
//return fabs(pt_dphi_parl / ( dphi - pt_dphi_paré ) );
return pt_dphi_par® / dphi ;

}

//! Phi of electron in radian in [0, 2pi] 1is calculated using givein pT in GeV/c.
double GetDphi( double pt )
{

return pt_dphi_par® / pt;




A @ (raq)

C++ functions to provide p, using A¢
p_ VS A ¢

VLRI PPN i s s it iiddi
TGraph* g_pt_dphi = new TGraph();
g_pt_dphi->SetTitle( "p_{T} vs #Delta #phi; p_{T,e} (GeV/c);#Delta #phi (rad)” );
g_pt_dphi->SetMarkerStyle( 20 );
double dpt = @.1; // GeV/c
double pt = 0.0;
for( int 1 = @; i<100; i++ )
{
pt += dpt;
g_pt_dphi->AddPoint( pt, SiCalo::GetDphi( pt ) );
h

g_pt_dphi->Draw( "AP"” );

TF1* f = new TF1( "f"”, "[0] /x", @, 1@ );
f->SetLineColor( kBlue );
f->SetLineStyle( 7 );

f->SetLineWidth( 5 );

f->SetParameters( -0.1922 );

f->Draw( "samelL” );

TF1x f_fit = new TF1( "f", "[01/x”, @, 1@ );
g_pt_dphi->Fit( f_fit );
f_fit->Draw( "samelL” );

- - [0)/pr (truth)

[()]//F) ,fit Info in <TCanvas::Print>: pdf file results/SiCalo/demo.pdf has been created
— T (fit)

Processing macro/SiCalo_pt_ideal.cc...

AKEXXEXEXEXEXEXEXEXEXEXEXEXEXEXEXEXEXEXEXEXEXEXEXEXEXEXEXKXKXKKKXKKKKKK

: : : Minimizer is Minuit2 / Migrad
B N R B . R Chi2

= 2.20142e-19
| L L L L L 22; _ 5 201428_?3
0 2 4 0 8 10 NCalls 13

-0.1922 +/- 3.68788e-12

pT (GeV/C) P9



C++ functions to provide A¢ using p;

16

14

12

10

A ¢ VS P

20

(aevic)

,©

pT:

3x107"
%10~

107!

3x1072
2x1072

10

VIS III SISO T NI TI IS

TGraph* g_dphi_pt = new TGraph();

g_dphi_pt->SetTitle( "#Delta #phi vs p_{T};#Delta #phi (rad); p_{T,e*{#pm}} (GeV/c)" );

g_dphi_pt->SetMarkerStyle( 20 );

double dphi = /7 GeV/c
double phi
for( int 1

{
phi .

10e-3;
Q;
1<109; 1i++ )

= 0.
= 0;

dphi;

g_dphi_pt->

}

g_dphi_pt->Draw( "AP” );
c->Print( c->GetName() );

107" 1

g_dphi_pt->AddPoint( phi, SiCalo::GetPt( phi ) );



Where is it?

https://qithub.com/nukazuka/sPHENIX SiCalo/tree/main

% sPHENIX_SiCalo pubiic £ Pin  ®Watch 0 SPHENIX_SICaIO / pt_dphl/ (5

¥ main ~ ¥ 1Branch © 0 Tags Q Go to file t Add file ~ - i . L.
=+ nukazuka pt-dphi functions in ide:

++= nukazuka pt-dphi functions in ideal case added. dd8dcif - now %) 2 Commits

M pt_dphi pt-dphi functions in ideal case added. now
Name

(9 .gitignore Initial commit 3 minutes ago

(Y README.md Initial commit 3 minutes ago .

[J README V4

[9 SiCalo_pt_ideal.cc

sPHENIX_SiCalo (9 SiCalo_pt_ideal.hh


https://github.com/nukazuka/sPHENIX_SiCalo/tree/main

