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¥ L2 EEHER

o BATIHIEICIER, AWIED fihPhotonic electron voI KZF K HfED 61T 72,

> HRE, YT a2l —a VIERE L Dvuar i, BITFE L D DR F v,
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o> WHOmDVIFA 2 L7272, friZE Lk D b MEICHED 5 2 LTS
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Photonic electron v kg
& 0.2
- »
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o [HEET- DA D R 1-v, %2 Photonic electron voD 47 IZiEM L
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bt & O RSTBERD 5,
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., 09 Photonic electronZ /i & 5 #|{5 g 2%
A -
= (20044F) “QQQQQQ
06 K0 > vee
050 T — / 1 \
04F T q 9
0.3 E_ __Y conversion
02 S
£ . XITHOE T 1 QGP & IIEIIT 0T,
(S ety contituion—— L, T S : J %
o8 1 15 2953 357 a5 3  pT>3.5GeV/cTPhotonic electron?10% LA o5,
pT [GeV/c]
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Back up
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I L —HE A A e SE R
QGP D& i e

IR D HE L ) HA5(Centrality)

(1) FEe (2) HREE (3) /\—bEE [(4) 2FE. QGP| (5) /\FOYE+iER

————————————————————>
~1023 s H¥e

B4y (=HOBH) 2ligsec,  b=0Dk:07%
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Set up for simulation

| Set up for m0 ]

Event generator : EXODUS Range Generated

Au+Au in vsnn=200GeV D 0<db<2n With v, of 70
10 million events ST | 0-20Gev/c Wit&iiﬁziom

< Flow > | Set up for n |

1. Operate Dalitz decay of ¥ and n. Range Generated

2. Analyze electrons (e*,e") from 0 o 0<d<2m With v20f 0

and n dalitz decay.
3. Calculate v, = < 2cos(p-W) >. pT | 0~15GeV/c Witgiiﬁziom
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Data : Au+Au@/syn=200GeV ~ °"
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x2 / ndf
Prob

pO
p1

38.4/15

0.0007875

0.02205 + 0.005005
0.0786+ 0.004607

014 ; p2 —-§.01201|+ 0.001016
- p3 -1305+ 0
012 p4 _0/3193+ 0
0.1 P3 0.06975+ 0
Ref : Azimuthal Anisotropy of  oosf ; ? ®
10 Production in Au + Au E
Collisions at vs,,, =200 002F
GQV(PRL 105142301) (2010) ° ;_ Au +Au Centrality 0~60%
00eE @ 200GeV (Run?)
—004_| L1 | L1 | L1 | L1 | L1 | L1 | L1 1 L1 | L1 1 | |
0 2 4 6 8 10 12 16 18
pT(GeV/c)
[ vo of m0]

Fit function : (1-S)*pol2(0)+S*(expo(3)+[5])

| Sigmoid function: S =

1

1+ exp{—(pr — 2.5)}

]
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Input vy Of 14

Au +Au Centrality 0~60%

@ 200GeV (Run?)
2 [ ndf 4/

s F Frob 0 000775 N 018 2/ ndf 35.37 /15
0.16 - obogggg : gggiggg > Prob 0.002174
E ~9.01201]+ 0. u 0 —0.01211 + 0.007688
014 9.01201}+ 0.001016 P

- {305 « 0.16—
0.12L ohiee: o - p1 0.08271:£ 0.006234
= 046975+ 0 — p2 —-0.01025 [+ 0.001225
oost ° 014 p3 1309+ O
0.06 - p4 -02814+ O
o.o4§ 0.12— pS 0.06548+ O
0.02F -
ok 01— .
—0.022 . B .
oo o0 KEr scaling 0.08
- | I
0 0.06
[ vo> of 0] -
0.04 H-
I calculated the v; of n from ool
| | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | 1 4 | |
. . 0 2 4 6 8 10 12 14 16 18
the v, of % with KET scaling. pT(GeVIe)

[v20fn]

Fit function is the same one as 7.

Fit function : (1-S)*pol2(0)+S*(expo(3)+[5])



Input pr distribution of 7"

Data : Au+Au@vsyn=200GeV Au +Au Centrality 0~60%

@ 200GeV (Run?)

Ref : <https:/ /arxiv.org/
pdf/1110.3929.pdf> (2014)

A (tt+m)/ 2
0

Invariant yields[(c/GeV)"2]

Input pT distrubution of 1 is 10°

stcalingOcho' L T B T R T R VIS T
pT[GeV/c]
Fit function : d°N B A
16 : £ dnp3 - bp? bPT\n
Modified hagedorn function p {exp(—apr — bpz) + 55 }

A, a,b, po and n are the fit parameters.
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https://arxiv.org/pdf/1110.3929.pdf
https://arxiv.org/pdf/1110.3929.pdf
https://arxiv.org/pdf/1110.3929.pdf

1. Photonic electron v, %

PIal—yarvZHOTHED 5,
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2 e
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0.0786 + 0.004607 0-161 p1 0.08271: 0.006234 S
-§.01201[+ 0.001016 - ~0.01025 { 0.001225 8 T(O
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—0[3193+ 0 - —0p814+ 0 =
0.06975+ 0 0.12 0.06548+ 0O E
— >
- [
® 0.1F [ £
0.08 o
0.06
0.04
0.02—
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T(GeV/ 16
pr(Gevio PT(GeVic) pT[GeV/c]

<KGgr scaling >

n0%> 5 Ker scaling L 72 D % fifi

= E il
L A FRALC R B EIROMEEHIES 5, ; NDpTHAIT I,
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1. Photonic electron v, %2
vIial—YavZRHOWTHED S,

ZIalb—Yaarvoiin

FEI¥noEnZz
Dalitzfii I ¥ 5,

e b

e

AR5 L =1.2% AR B35 LE=0.69%
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1. Photonic electron v, %

PIal—yarvZHOTHED 5,

=
)

ORI D &

single_php_dis

Entries
Mean
Std Dev

6024955
3.143
1.839

YXal—23arvoin
AR T I2 DWW T
vo=<2cos(p-W)>%
T 5.
nEJRDOE T
g ¢ - TUAL,
5 80;_ ) ¢ = arctan (%)
60 f— eta_ee_php Z$ [h
of (e— i)
0 2 3 ] il)_‘p[;ad]
Yy ~
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Photonic electron vo D Hig H 0
%

[

e Conversion (m0—2y., 1n—2y) EHDE

V2e(conversion)
-» DalitzAREEIR D& 1 & DO MEEDIFE U 1l
o PR & BB~ D A BEAH B I3 Dalitz AEE & [6] U V2e(Dalitz)

70 Dalitzfi i EROW T p Dalitz i D 1-
N N
Y Y
V2e(n0 Dalitz) V2e(nDalitz)

V2e(n conversion)

V2e(nt0 conversion)

S Sy He=1% S sy H=1%
2 :

e

Y
Conversion/&JHDE 1

Y

AR I EE=99% Y

ARSI I LE=73%
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10" g
2 C 2
% 10 Eoee @ e from m0 Dalitz decay %
4 0@ .
O 1075 ee ® e from m? Photon conversion O
3 o®
10 e, Au+Au@vs=200GeV
= °
10° - °3e. Cent 0~60%
— [
10 *ole, Simulation
= .o:o.
1:§ ....
= 'o:o'.
-1
10 ‘ool
) B ...:..
10 E? ..'::...
— 00e®
10° &= *e3830e,,,
= o0
— B | | | | | | | | | | | | | | | | | | | | |
107 2 4 6 8 10
prlGeV/c]
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10° g
10° @ e from n Dalitz decay
10* ;E.:-. @ e from n Photon conversion
0 el Au+Au@/'s=200GeV
10° 3 '.:,. Cent 0~60%
10 = ®e%, Simulation
— 9‘..0.
1= ... °
— e, 9%
10~ = ...:....
1072 ig .”9::“-..
S "394.0°%%
10° §e 999;:'“...,
10—4 - 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 | Ii IQ“_..l
0 2 4 6 8 10
prlGeV/c]

< Ial—TaryToHEDDH >

Dalitz conversionlttbt= (¢ 2D F

i) | (Dalitzfd B O 1-%1)

“Feb. 5. 2019 General Met.




Photonic

electron v

Ne

e Conversion&JHDHE -5 :

1\Ie(<:onversion)=Ne(Dalitz)x(]:)alitZ conversionl:lﬁ)

e Dalitz conversionlt :

(Conversion2i D HE -5 / (Dalitzfiis#Ed i D 150
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Photonic electron v»

S -

[

Ne(ro Dalitzy+Ne(n0 conversion)
X V(70 —s~yete) |

| Va(Photo—e) =

E

+ Nem patitzy+ Ne(n conversion)

X V2(n—s~yete—)
Ne(Total)

1

i?%‘ﬁx Ne(Total)=Ne(7't0 Dalitz)+Ne(nO conversion)"‘Ne(q Dalitz)+Ne(r] conversion)

Dalitz conversionll
0.8

(Conversion) / (Dalitz)
= ]
s} ]
——
. - . '
- » 1
——
. . v &
— .
e
———
——
—
e
- .
.—.—4
o
-~




A1 Vs /\ . U2(Photo—e) = A X V(70 —ryete)
O) )( O) k N€(7TO—>")/€+€_) + Ne(n—>fye+e—)

Ne(n—syeter)
X U2(n—vyete)

¢ ™

Dalitz conversionkt % & A 7-Fraction

Relative ratio to photonic BG Relative ratio to photonic BG with Photon conversion
g 1 e 1 w27 ndf 66.0/45 || x2/ndrf 46.82 /45
< - ke — po 0.402 £ 0.005186 || PO 1.043 + 0.009794

0.9 0.9 p1 0.5421+ 0.03399 || P1 6.618 + 0.8141

= = p2 0.1979 + 0.006398 pg 06811 g : g.g; 4
0.8— 0.8F- p3 67.25 + 5.261 ||_P 8 +7.885
0.7 0.7

- % =
0.6— ..Q. 0.6—

— 0‘0.0... o . —
0.5 o %o 0,0 .. 0.5
0.4 * LTI 0.4

- ¢ o @ =
0.3 :_.......0..0.0.0.. .Q.Q Qfé iééii § SQ g£i§§§¥§§ 0_3:_

- .o.‘“.négi ot -
0.2 — 000000 0q00e%% 0.2 —

— o® —
01— _® 0.1

o =

0 — | | | | | | | | | | | | | | | | | | | | | O
0 2 4 6 8 10 0 2 4 6 8 10
pT[GeV/c] pT[GeV/c]

Red : m0—yete-
Green : n—ye*e
Pink : Photon conversion

Red : m'—vye*e- with conv

Green : n—vye*e  with conv

Photon conversion? combineI ¥ 5%,

“Feb. 5. 2019 General Met.
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Conversion veto cut

VTX
2011 PHENIX Detector (TR T )

SPC3 Central g

P2 Magnet

West Beam View East
- . - FET4 T4 Inl <1.2
® KN DPhotonic BGZ 1 7% 45701217 5 N

§ JipifagipH @ Adp~2m



Conversion veto cut

o VTXDEHEIZWindow (AQJT Al & AzJT ) Z 5T %,

o (XY IFDLLEELSEMH : windowHIZEED &9 25Dk » |k
D3H bwindowDd 1 D TH HivE, ZDORIMIFFE L,

HOA
6

A

B3 |

Co— |

o v—ere lIBIAODNI 0z, #95% < B2 ‘

G —] |

Z L D3H[HE,

® DalitzARELIZBH AR EZ W7, RIT 720w Bl ‘

——— |

Bani% o,

BO |

=51 Window |

E—L
A 4
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Survival rate
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survival rate by conversion veto cut
Centrality 0~60%

Electron v; from m0 Dalitz decay 2 Electron v; from n Dalitz decay

o.7§§§ EU 0'752_{.'}'}
O'Gf_ : c% 0.6-53 #%H% %H
o.sf— “é:{'{vﬁ 0'63 % H+H+ %

- ééc}é{.é 0.55;— {' }#
o.4:— {n}é ; 0_5;_ H.H + +
03E b 6'}?{' 0.45 {' '}H {v

n %e - ‘}

e ] { it

- LTI 0.4F {. 'H. H'

0.2F- * {'6;9'}@@6 035 # ?

Survival rate%z

JWT, RES o> Teve DEXTLEERZ KD B,
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How to measure DCA?

o Silicon vertex detector (VTX)

. 4 radial layers (2 pixel detectors, 2 stripixel sensors)
- n|< 1.2, ¢0~2m

- Provide precise vertex and tracking measurements

PHENIX School - Student Seminar



How to measure DCA?

] vixe o
| @ & ¢ o B3
< Procedure > ; o« o ¢ o B2
. | (N X MR B1
1. Reconstruct the primary vertex | Uy 80
with VTX |
2. Associate of a central-arm 5
track with VTX N
3. Calculate DCAT vIX och
. DCAT=L-R
3 (™
DC+PC
RICHTOF |
P_ri_mary vertex | EMCAL

B T [ Cente )
-.'* r R (Sradius ’ o.f the circie



Unfolding

- B : £2BEFOPNEHIS. b/c/\FAVDOPNEZHEHIT S I &,
- MCMC (Markov chain Monte Carlo) sampling

- pTEYVEICL/c/I\NRFOYDNEDEERZTS

Calc : HEe Data:HFe

Input [Yield, 5DCA]

Hadron yield B/C—se [Yield, 5DCA]

Decay model

€p

Smoothness

| |

[ BBXEDATIRED ]
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=55l : RICH&EEMCal

e RICH: FxL>a7¥%DY) 7168 (=R,
HEFDOEEE)

. EMCal : fiFOIRILFX—I1EHR (AFMIE.
E/phk &)

/

PMT Plane

elD cuts
' h
cchZ/anO < 7 Ring shape
1; i 1) > iy &track projection®EEEf

dep > -2.0 EEpO—HESL
prob > (.01

ST R DEFEHE - Au+Au@y/s=200GeV (2014)




Mis-ldentified-Hadron

. RO CETFERASNIcME

(I

JNFAYDZ &,

. ZEEFELDOANY ~MTld. RICH
oy MIEE. EMCal L
Dby MIBEHER D THEOD
ToN3HZENERH 5, /

PM1 Plane

TJan. 22. 2019 General Met.
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Mis-ldentified-Hadron

e < RlCH@SWGp methOd > Most hadrons Cerenkov
do not emit photons from
1.2<0,2>0DRICHE®DE v iz~ Cerenkovligh eore are
y
Bz 7 kY7 ECANERZ, | Rlcu\ ey of PMTa
2. REE BB T 5. N |
{ . RN
PMT ajrray_
\' 4 -_ %) l/ Electrons
e \ entral Magnef§ emit
: r ) 11 Cerenkov
) Photons
=
VN H

RICHDEE

TJan. 22. 2019 General Met.
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=52 ] - Centrality@;‘@\/)

28F Fry—LE&F MhLEF

:Fc X‘ v2(c): Fb 'Uz(b) NEFRY vllDonTd,
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+ Fpe X Ua(pe) + Fi, X [Ug (h)"l Centrality 0~60% & 0~93% DT D>
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NSO
NEFaYy v
Au+Au@vs=200GeV
(2014) .
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<APHFE >
TOD v 77 AT %2 W AE

x2 / ndf 38.4/15
01sE Prob 0.0007875
E pO 0.02205 + 0.005005
0.16 p1 0.0786.+ 0.004607
0.14 - p2 -§.01201[+ 0.001016
- p3 1305+ 0
0.12F p4 -0f3193+ 0
0.1F p3 0.06975+ 0
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Run4 & Run’

Compare Neutral Pion v_(Run4,Run?)

Compare Neutral Pion v_(Run4,Run7)
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Run4 & Run’
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