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Genki: pt function of angel have eta dependence
t f' I n C Of A a n d DA 2l il }‘ T L7 [05,1,2,10,15, 25,50, 100, 200]
o J " A 2 I .. [0.0961,01922, 03844, 1922,
i T N 2.883,4.805, 9.61, 19.22, 38.44]
N ’i ot N
A L.

Former: :pT=0.1922 / Ad
L Now: Maybe we need a new

* Akiba’s suggest: dphi=0.2/pT at eta=0

Dphi=c(¥eta)/pT c(¥eta) = 0.2 at ¥eta=0
c(¥eta)= 0.197 ¥eta=0.5
c(¥eta) = 0.2 + cl*¥eta + 2*¥eta"‘2\

* Assume on func to calculate pt, Ad and n are separable,
F(Ad,n) = C(n)*f(Ad), and f(Ad) = 1/Ad.

Then | want to get the C(n) from
* C(n) = {(pT-Ad)
* C_value = pT-A¢ for each electron f(2) =po+ 1% + P22 + py 2 + py 2t

* Fill the C_value on a TProfile, and fit the TProfile with poly 4.



pT-A@ - n distribution

* loop the simulation data, for each electron
* Get the truth pT, Get the primary particle eta n
* Get the A from iINTT, oINTT reco and Primary particle first hit on CEMC position
* calculate the C_value = pT:Ad
 skip the very large and smale C_value, if (Cval > 0.3 | | Cval < 0.15) continue
 Fill a TProfile with n and pT-A¢, TProfile *tpr1->Fill(eta, C_value)
* Filla TGraph with n and pT-A¢ points

fl@)=po+pmz+pz’+psz’ +pszt

* Fit the TProfile with Poly4 func (5para. x*0-x"4)

* |loop xbins, if(profC->GetBinContent(ib) > 0.205) profC->SetBinError(ibin, 2e-1)
adjust the error on odd bin, Minimize its impact on the fit.

* Fit the TGraph with Poly4 func (5para. x"0-x"4)

* Advantage is that the fit is performed directly on the data points, without any binning.



fit func on TProfile

C(eta) [GeVA-rad]
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C(eta)

C_vs_eta
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Entries 672264
Mean 0.008233
Mean y 0.2016
Std Dev 0.6234
Std Devy 0.01299

VALUE
1.99198e-01
-6.38608e-05

1.28447e-02
6.06315e-04
-9.86226e-03

f(:r) :ﬁnJrPliEJrPEmZ +P3$3+P4$4

ERROR
5.07218e-05
1.06560e-04
2.75958e-04
1.43027e-04
2.63624e-04




fit func on TGraph

0.3

C=pt*Ad

0.28
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0.14

0.199626
-6.95944e-05
0.0111714

0.000603954
-0.00859856

5.178e-05
0.000107422
0.00027129
0.000139037
0.000253666

f(m) :ﬁnJrPleJrPZmZ +P3$3+p4$4



Compare the func.s

C(eta)
C vs eta
_ Enties 672264 | func of TGraph compare with func of TProfile
func of TProfile mz:gy 0%023‘?2 without Give a large error on odd bin,
H oo func of TGraph }H stdDev 06234 | Conside the odd point -> ~0 n range, unc of
t 7 -fQEd.Di‘{y 00226 ] TGraph larger than unc of TGraph

C=pT-Ad




Thanks
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EMCal reco position phi reco and correct

| used an inappropriate
configuration(G4Setup sPHENIX.C file).

* Cluster Position Study Without?/lagnetic Field Previously

* Other studys are with Magnetic Field S~ Inoticethere is no magnetic field, use
 combined position and energy reconstruct pt another G4Setup_sPHENIX.C file (now

i . same as Jaein Genki ‘s)
* Machine learning reconstruct pt
e pt func with eta-dependence

* In the earlier scenario where we used the cluster inner-face center, the correction
we applied to the position was inaccurate.

Correction effect on inner center geometry ....¢

Delta Pt = (recoPt- truthPt)

Elect Positron . Positrer

EMCal inner center used . EMCal inner center used 2 al inner center used

AFTER correction agplied - BEFORE correction applied H i i
truth p vs delta truth p vs delta p

vs

EMCal inner center used
BEFORE correction applied 2
truth p vs delta p

Based on the previous pT reconstruction results, our correction is effective

but not sufficiently accurate.
Since the magnetic field alters the incident direction, it affects the EMCal

reconstruction of charged particles.
so | need to update the results using the more accurate correction



Cluster Position Study Without a Magnetic Field Previously

\1_dphi_distri_pr1_clustinnr
h1_dphi_distri_pri_... 20

Entries 9546
Mean -0.008351

Std Dev 0.003301 d p hl L

h2_dphi_distri_test
Entries 479128
Mean x 5.2565
Meany -0.008143
Std Dev x 2.751
Std Devy 0.00334
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dphi = phi of Primary first hit on CEMC pT / GeV \

- phi of Cluster reco with tower inner face center

o2
o

These events used in position correction study with a wrong magnetic field configure:

wrong Magnetic field setting

-> without charge effect

-> wrong correction for cluster reco with tower inner face center 10



dphi = phi of Primary first hit on CEMC
- phi of Cluster reco with tower inner face center For using in real data, we need correct

method base on observable variable . )
dphi - truth pT dphi - reconstrution Energy

h2_dphi_distri_test h2_dphi_Pr_innr_Ereco -
— 20 x10° h2_dphi_distri_test = h2__dphi_Pr_innr_Ereco
s Entries 938897 = C ,\E,'nmes 79;(732;
A M 5.463 C ean x |
- Mean ; -0.007704 Gl " Meany 0000188
- StdDevx  2.708 : % stdDevx 3783
= Std Dev y0.007112 StdDevy 0005688

0.01

T T T T[T TTT

||H|||H

without with M field

Magnetic e'“”‘V
field

h2_dphi_distri_test h2_dphi_distr_test

Entries. 479128 |
Mean x 5285 S

-0.01

T 11T
TTT T[T TTT

-0.02\—+

[ 1]

Meany -0.008143 E N ]
StdDevx 2751 - L e b b
St Devy 00033 -20; 2 4 6 8 10 0 10 12 14 16 18E G Vzo
pt(GeV) (GeV)
, h2_dphi_distri_test h2_dphi_Pr_innr_Ereco
_ x10° h2_dphi_distri_test — 0.03 h2_dphi_Pr_innr_Ereco
s - u ™ = -. Entries 449412 < R Entries 381268
. C m | Mean x 5.333 © H = Mean x 6.67
O Meany -0.006806 - = Mean y -0.007181
C Std Devx  2.795 0.02 m L] - 1 Std Dev x 3.787
C Std Dev y0.004588 - u L] Std Devy 0.005187
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= 0.01f-
E N E -
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= C L

o
or
©

0

10 6 20
pt(GeV) E(GeV)

we can see the difference after correct Magnetic field from charge effect.



Explanation of Magnetic effect on EMCal response

For low-pt electrons and positrons, the magnetic field significantly change their pt direction, causing

them to hit the EMCal at a large angle.
In contrast, high-pt particles experience only a small change in incident direction and are less affected by

the magnetic field.

/

—
. 1 |'F_—ll
= lower - pt electron HL..' l
"'{T"A{';_ ) = lower - pt electron higher - pt electron
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compare the two curve, we can see directly using points is

GEt COI‘rectIOn better than fitting results:
smooth enough (Donnot worry about interpolation problem),
curve plot TGraph of points (Energy, peak value) more accurate.
e curve plot Poly func fit TGraph
— 003 h2_dphi_Pr_innr_Ereco
- Entries 381268
o i L] Mean x 6.67
— - Mean y -0.007181
0.02- m - 1 Std Dev x 3.787
— a " a Std Dev y 0.005187
0.01|
0
-0.01
-0.02
-0.03
0 o 4 6 8 10 12 14 16 18 20

E(GeV)

| use TGragh the black line interpolation by reconstruction cluster Energy to correct the phi reconstrution **



Correction cluster position reco with tower inner face center

positron:. electron:
h2_dphi_Pr_innr_Ereco h2_dphi_Pr_innr_Ereco
— 0.03 h2_dphi_Pr_innr_Ereco — 0.03 hzfdphiiPriinnriEveco
s S Entries 381268 . - Entries 794767
=) C u Mean x 6.67 © C Mean x 6.655
= Meany -0.007181 — " Meany -0.009188
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| I L} L] — -
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From dphi - reconstrution Energy distribution project each x-bin on y-axis, found the peak value.
Get the points(Energy, dphi peak value), show is black line,
then fit the points with poly func to get the correction, show in red line

h2_dphi_Pr_innr_Ereco h2_dphi_Pr_innr_Ereco
— 0.03 - h2_dphi_Pr_innr_Ereco — 0.03 h2_dphi_Pr_innr_Ereco
3 By Entries 381268 = - Entries 794767
© " " " " . | Mean x 6.672 © C Mean x 6.651
— ' Mean y -0.001155 — LY Meany 0.0007175
0.02 F 2 ] Std Dev x 3.785 0.02 Std Dev x 3.786
" e L= SdDevy  0.004752 StdDevy  0.004848

0.01

After correction °

TTTT [T TTT
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-0.01

TTT T TTTT
T T T T[T TT1T
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1st rough fit with a larger width -- (0.15 < Cval < 0.3) Angle between 2 lines

C(eta) .
o 0.206 _ Cwel line connect EMC and oINTT
P = ntries .
% 02051 e line connect iINTT oINTT
m = ) | stdpev 06234
0 0204; * Std‘De%/y 0.01299
R N iINTT oINTT reconstruction position
0.202— . . .
e Primary first hit on CEMC
0.2 | )
£ func of TProfile 2 4
0.199 a: | = 4 xIr
e func of TGraph f( ) Po + P1 T P2
007~ | | | | | Remove asymmetry terms, Only the even terms
0.196-

2rd fit with a narrow range -- - (rough func - 0.005 < Cval < rough func + 0.005)

C(eta)

$ 0-200¢ Entriec;_vs_itgwg? . .
* 0205 Mean 00215 these 2 func can be used in pt reconstrution
& 0204 Sid Dev y0.003191

0.203f—

0.202[

0.201

0.2;

0.199§

0.198

0.197;

0496 g g 15



Angle between 2 lines
line connect EMC and oINTT
line connect iINTT oINTT

ptFuncl Performance

iIINTT oINTT reconstruction position

Func from TProfile Cluster reco with tower inner face center after correction
h2 ptreso h2 ptreso
_ projY 2 h2_ptreso
- - Entries 14602 E - m Entries 833125
0.9 1.1 GeV i Igma — 3.982% ﬂ Mean -0.01955 \é._ - A Mean X 5.277
2000/~ Std Dev 0.1462 o 15— i Meany -0.02149
i Prob 0.02896 . 1 Std Devy 0.2827
B Constant 2219 +31.1 2 -
1500 — Mean 0.03369 + 0.00058 050
i Sigma 0.03982 + 0.00071 C
- 0
1000} =
- -0.5[
- ) -
500| ' e
L i -
- ) 1.5 =
~ M* 4 — -::ﬂ
i 1111 | L1 11 l | Nl‘” L1 11 | | LJ e l | S | | 11 1 | ‘ N o _2 — | = —
_2 1 5 _1 O 5 O 0 5 reco trut? truthz 0 2 4 6 8 reco
(Pr-pr )/ pr [GeV]

~4% pt resolution on 0.9-1.1GeV
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Angle between 2 lines
line connect EMC and oINTT
line connect iINTT oINTT

ptFunc2 Performance

iIINTT oINTT reconstruction position

Func from TGra P h Cluster reco with tower inner face center after correction
h2_ptreso h2_ptreso
projY . 2 o h2_ptreso
0.9-1.1GeV | . Entries 14602 2~ == =y Entries 833125
- sigma =3.953% Mean -0.01898 e F =1 Meanx 5277
- o 1.5 % Meany -0.02092
2000 Std Dev 0.1462 £ = = y
- )F(’rcfbndf 0.007457 A R =1 Dev'y 0.2628
B Constant 2228 +31.3 %
=200 — Mean  0.0344 0.0006 0.5
B Sigma 0.03953 + 0.00070 -
. O
1000 =
5 0.5
L ) -
- 1 L e =
500} 0 =
- i A5
0 B AR NN B SRR R ..L‘-"'l‘ﬁ‘f:‘l:”l I RUN BN AN DA SN BN B A B AN R -2 - 1 = | = —
2 15 -1 05 0 0.5 1 18 .2 0 2 4 6 8 10
(Pr -p7r ) /Py pr [GeV]

~4% pt resolution on 0.9-1.1GeV

Both two func have similar performance,
pt resolution about 4% on 0.9-1.1 GeV 17



performance summary:
Both two func have similar performance,
pt resolution about 4% on 0.9-1.1 GeV

Thanks for your attention

18



