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Dileptons
—

Known sources of dielectrons at+/Syy =200GeV
- H O ’ L Tkncn.l:urnlsc;urlces éfie Itc;n a;rsTallv’Is;=2TOC;{'.-‘:e\]/?
D.C1|I1'Z decqys of T BUBRIERG Chiral symmetry restoration e .

- Direct decays of p, ®, ¢
= Charm (beauty) production

continuum enhancement
modification of vector mesons

dN,./dydm

: E

- Drell-Yan - thermal radiation .

- & modified heavy flavor -

0 Modifications to the dilepton spectrum due N ]

to the QCD phase transition: e ﬁ?:ﬁﬁ;ﬁiz'ﬂ;m) 3

Change in the spectral shape of light 3 E

vector mesons related to chiral symmetry E """" gg"'"“-"_--'--r ................................. 3

restoration F e ;

Drell-Yan iy;;-....

Continuum enhancement related to QGP E A N N D |'T"'.~~,~,E
— 1 2 3 4 5

thermal radiation mass (GeV/c?)
Medium effects on hard probes - Heavy Base-line measurements:

flavor energy loss p+p and d+Au
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Dileptons in PHENIX
—

Muon Arms:
*Forward rapidity 1.2 <y < 2.2 et
*Backward rapidity -2.2 <y < 1.2
* measure P s\ ===

Central Arms:
* rapidity y<|0.35|
°* measure ete

Au

PHENIX dielectron

b O R N
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' . — W NN
{ o ¥ li f F - \ _,---7- ! —= ; \\\\\\‘ N
_;:;::L‘.T:J g ‘/ - 7 - e N I
@ B <O e measurements at
‘ = NN \S [ AN 4 I - @ | .
9N\ = | 5., =200GeV :
- ‘ r ‘ . N\ \ \v\\‘)\)
)
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PHENIX dielectrons in Aut+Au

(2004 measurement)

PRC 81, 034911(2010)
10°5 min. bias Au+Au \/s,,, = 200 GeV
" oara el L s 71 In RHIC Run-4 PHENIX observed a large
e I :n;::[wﬂ-un: + . .
s e"e” enhancement in the low mass region
ety @ g s

Could not be explained by the models
S/B background ratio ~1 /200 in Min.Bias

Hadron contamination ~25% in Min. Bias

100 BT

| didm,, < GeV) IN PHENIX ACCEPTANCE I

counts/N_, (c*/5 MeV)

107 “.. |1 STAR observed much smaller

10 enhancement (RHIC Run-10)

107 PRL113 022301 (2014)

o et Il 197 A new PHENIX measurement in RHIC Run-
. M. (GEV/CY) ?_ . .

" 1 10 with the Hadron Blind Detector to:

10° =

10° o igs ‘::,.*r’;‘”[ﬁ'z"“r&“ _ Reduce the hadron contamination

(ol Sepmainatejial background (57 “ Improve the signal sensitivity

 Osignalfromconvertermuns ) 0y @y, Y

o 0.5 1 1.5 2 2.5 3 3.6 4

m,, (GeWic®)
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The main background in PHENIX
=

2010 PHENIX Detectg
* The main sources of the
combinatorial background:

= vy > yE)e
0 N comb. backg.
n-— yve @ pair

“ The magnetic field bends eTe"in
opposite directions, one of them
can go out of acceptance or can
spiral not reaching the tracking West Beam View Fast
detectors
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The Hadron Blind Detector

Close
pair

1 Cherenkov detector usin EMs with Csl 3 [ 3 T
g G C 2 [ HBD charge &t HBD charge

photocathode and CF, in a windowless _ doublehit | wxl . single hit
configuration e T [ S ]
Provides hadron rejection - - . PO S ;
Adds to elD capabilites - ++§ : muf-+ . ;
Suppresses bekg. ete” pairs from 0 Dalitz s e L e
Charge (p.e.) Charge (p.e.)

and Y conversions by their opening angle
NIM A646, 35-58 (2011)

Operates in magnetic field free region
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- Analysis

Electron identification

Background subtraction

Cocktail of hadronic sources

le.
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Electron identification with neural networks

I I ———
RICH
EMCAL
HBD

TOF
o EMCAL
o TOFE

o O o 0O

BT =weL

West Beam View East
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Electron identification with neural networks

T
~ RICH

o1 EMCAL Example NN output for 0-10% centrality

o HBD

0 TOF
EMCAL
TOFE 20007

<

Total 14 1000
elD parameters:

Yield

3000 —— Data ---= HIWING signal
— HWJING total - HIJING background

1 Use as inputs to neural networks

1 NNs trained and monitored by

1
NN, output
simulations

o1 Achieve electron sample purity for all centralities =295%
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Analysis

Electron identification
Background subtraction

Cocktail of hadronic sources

le.
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Background subtraction
—

Strategy — subtract component by component:

1 Traditional approach:
Total BG = mixed BG combinatorial

+ et pairs correlated
+ cross-pairs

—> could not reproduce the shape of the like-sign foreground

—> essential elements missing

Mihael Makek Zimanyi School 2015



Background subtraction
—

Strategy — subtract component by component:

1 Traditional approach:
Total BG = mixed BG combinatorial

+ et pairs correlated
+ cross-pairs

—> could not reproduce the shape of the like-sign foreground

—> essential elements missing

1 New approach:

Total BG = mixed BG with flow modulation |  .ombinatorial
+ jet pairs
+ cross-pairs correlated

+ e-h pairs
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Mixed background with flow

modulation
—

1 Flow distorts the shape of the combina-

RN - ]
1% @i TEM < forial background
o 1.01= = )
S e, Lttt o O Tocorrect for the flow effect, each mixed

Twetee" oot e® 'l“."’:i'-*} ] o e . .
z " agunna it et BG pair is weighted by an analytic factor:
O 0.99F =
2] - Simulation 3 —

e w(AQ) =1+ 2 Vz(pm) V2(|°T,2) cos(2AQ)

0 03 ! Mee (Geb?cz) . .

Inclusive single electron v, from the data
X 0; - Sl Mo © 0 The approach is verified by the simulation
£ 1.025(b) Unlike-si imple Mixe -
O 1015( ) Unlike-sign —&— Weighiing method - (plots on the left)
g

Q :'"I .I'm" It: . .
O feeset¥gecrrn g atgiiosios  *%g [ The weighting method reproduces
%0_995_ b E correctly the combinatorial background
@ F shape

0 03 ! Mee (Geb?cz)

arXiv:1509.04667
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Cross-pairs and jet pairs
=

o Simulated with EXODUS:
0 ie+ n’>etey, 1°2yy and n2etey, N2yYy

1 Normalization: absolute

e o 7° and 1 measured by PHENIX

Mihael Makek Zimanyi School 2015 15



Cross-pairs and jet pairs

Simulated with EXODUS:

n Q2 < n%2>etey, n°2yy and n>e*ey, N2yy
v a Normalization: absolute
e n° and 1 measured by PHENIX

Simulated with PYTHIA (p+p jets)

Normalization: absolute

Each ee pair scaled by:

Neoi * Raa (Pr%) * Iaa (Pr%AD)
pr and A¢ refer to primary particles

a — the particle with the higher p;, b — the particle with the lower p;

Raa and I, from PHENIX measurements
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e-h pairs

e detected 71 RICH spherical mirror causes hit

sharing of parallel tracks

-1 Direct e-h correlations, e.g. e*h’,
can be detected by hit proximity
and rejected

not detected | Indirect correlations, e.g. e h
——" cannot be detected = they are
simulated and subtracted

"----.____l h_
detected 1 Normalization: absolute
using PHENIX dN /dy of pions
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Mixed background normalization

Like-sign mixed BG normalization:
FG,., = Cross,, + Jet,, + e-h,, + bb,. + nf_ . * mixBG_,
FG  =Cross._ +Jet +e-h +bb_ + nf_ *mixBG _

All correlated components calculated on absulute terms

nf._ . and nf__are determined as the fit parameters in the pair

opening angle (AQ,) region where the correlated backgrounds
are smallest

Unlike-sign normalization: nf,_ = \/nf++ -nf__
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Mihael Makek

Quantitative understanding of the

background

1 Understanding of the background
verified by the like-sign spectra

Correlated components absolutely
normalized

Combinatorial background - mixed
background with flow modulation

71 The ratio of the like-sign foreground
to total background, for m__>0.15 is
flat at 1

0 Excellent quantitative
understanding of the background

o all like-sign pairs
—— combinatonal BG
Cross pairs
Sy === Jet pairs
: e-h pairs
. -—--- bb pairs

(a) Centrality 0-92%

<
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Quantitative understanding of the

background
_

1 Understanding of the background
verified by the like-sign spectra

arXiv:1509.04667

101_%&@%@%@& ﬁk %

3 Iia} Centrahtyﬂm%

Correlated components absolutely

FG/AIl BG
-]

(L]
L= I

normalized

Combinatorial background - mixed 1'GQ1MW s _4’_ g
background with flow modulation 0.98F (b) Centraity 10-20% E
1.05F '
71 The ratio of the like-sign foreground 1w@%§wﬁ<}ﬁ¢_&h¢__¢_
to total background, for m__>0.15 is 095k (©) Cenaity 20-40% =

—'I-

flat at 1 1-‘]5%3&% %‘%ﬁ%%

0.95F I[d} Centrahty 41] Eﬂ%

0 Excellent quantitative — —
understanding of the background 12?%‘
) ’ N o e
OF I{E} Centrality 60-92%
0 1 2 mee{eewc%
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Analysis

Electron identification
Background subtraction

Cocktail of hadronic sources

le.
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Cocktail of hadronic sources
I

71 Dielectron and Dalitz decay of mesons
simulated with EXODUS

o 10 parametrized using modified
Haggedorn function

o1 Other mesons( N, w, p, ¢, J/¥): use m;
scaling for the shape and meson to m°
ratio at high p; for absolute normalization
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Cocktail of hadronic sources

Dielectron and Dalitz decay of mesons
simulated with EXODUS

m° parametrized using modified arXiv:1509.04667
Haggedorn function

o i L L LU I '_
Oth.er mesons( 1, W, P, q)’ J/LP) use my E'ID"‘ E_"I__'"ﬂl"a AutAu |[5,,=200 GeV Min. Bias 3
scaling for the shape and meson to m° & ok . i ]
ratio at high p; for absolute normalization §1D‘5 I |
< = PYTHIA (dofZidy = 106 ub) 3
Semileptonic decays of open heavy zZ r Ty MC@NLO (doZZay = 267 ub)
flavor (c,b) simulated with PYTHIA and @=L _=
MC@NLO - :
% ]
Uncertainty in the charm cross-section and >,57L -
shape - PHENIX PRC 91, 014907 (2015) S F g ﬂf

£ C | L
g 0 1 6]
5 Mee (GeV/C?)
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Cocktail of hadronic sources

Dielectron and Dalitz decay of mesons
simulated with EXODUS

m° parametrized using modified
Haggedorn function

Other mesons( N, w, p, ¢, J/¥): use m;
scaling for the shape and meson to m°
ratio at high p; for absolute normalization

Semileptonic decays of open heavy
flavor (c,b) simulated with PYTHIA and
MC@NLO

Uncertainty in the charm cross-section and
shape - PHENIX PRC 91, 014907 (2015)

—> PYTHIA cocktail and MC@NLO cocktail

Normalization
In m__<0.1 GeV/c? and p;/m_>

Normalize to measured 1’ + 1 + direct y

E_F in F’_IL—IENI)iacceBtance
- ] o [
o I8 L L

dN/dm, (GeV/c
>

arXiv:1509.04667

-3 Loy u}—}E_"'(E‘.:_S:UJ—}%*'E-Iu
-I' S bt —we’e ko —eTe

-|_.-_|_|_||_|_|-Fnl TTTTIT
1
1
i
= A
pa
+p $+
I‘_C:‘-d

el [ e fy — e
| “‘m’ uk ——— Cocktail (MC@N LO)
L

E". £ S AL e

Au+Au \[s,,, = 200 GeV Minimum Bias
Cocktail (PYTHIA)

p—e’e

CC — ee (PYTHIA)
e tJ}T — ee (F’YTHI.&}

=
P ey

-

1 | 1 I (- 1 [ | 1 1 1 1 | 1 I 1 1

0
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Simulating charm contributions

Uncertainty in the cross-section and shape depending on

MC@NLO or PYTHIA:

The cross-sections extracted from fit to dielectrons in d+Au in the

intermediate mass region — both models decribe the data well (PRC 91,

014907 (2015))
OOM?& - MC@NLO

* The two models differ in o012, f's.( —+— PYTHIA (MSEL=4)
extrapolation to lower invariant oo, YR
masses caused by their different Om;
charm p, and opening angle +oosBe
distributions :

. . ST N R =
* The difference is more significant in -
Au+Au collisions where cc and bb mz?
contributions scale with N__, while the % e T T e T T e T
other contributions scale with N, Opening angle between cc (deg)
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Invariant mass spectra

Minimum bias

m T T T T | T T T T | T T T T | T T T T T T T T
Q T ]
C 4n2 Au+Au \s,,, = 200GeV ® daiz |
-g_ 10 0-92% cocktail (a) 3
Q Iy°[<0.35, pE>0.2 GeVie ey
O o, >01rad 7 noeEy
@ 1 D—S e T e nM—=eey
> = p—e'e
E C| ) w— e'e & o — e'en’
0 KR " e b—oee &p—een
T Al "._ ------- Jiy — ee’
o 10 el L Al — — CC —ee (PYTHIA)
c ?r'_r'"‘*-". ! —---= bb — ee (PYTHIA) 3
S i
S107°E PHENIX
o~ 1 ]
‘-(:)—' _.f_‘ —
ey _
e 107F 5
o = -
— - |
% - _
10—7 s -
£ 4 3
< b) 3
S 3 (®) 3
AN N . LT W S E
g e . ¥
o 4 25
M. (GeV/c?)
arXiv:1509.04667
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Invariant mass spectra

Minimum bias Centrality dependence
3
8 |||||_|||||||||||||| T T T {1)10|||||||II|III|IIII|IIII—
C 402§ AUTAU IS = 200GeY ® data (@) = Au*Au |, =200 GeV ® 0-10% x 10
g 0-92% cocktail E © e20.2 Gevie. vii<ozs W 10-20% x30
g | i B0z Geve n - e'ey a210% " Be>0°1’r'§d' 74 20-40% _
o o.01md 7 n—eey o e v 40-60% x 1/30 7
CI10 %y 0 e ey O 5
> =k p—e'e o) o 60-92% x 107 ]
> | 0 —e'e & o —e'ent > 10'1
0 KR " e b—oee &p—een =
T 4l b "._ ------- Jiy — e'e’ Z
o 107 W T — — CC —ee (PYTHIA) L
< ?r\h | = bb —s ee (PYTHIA) 3 E 10
S 1 =
o 1077 gr i E =
E ! PHENIX = 5 -5
Q P - 10
NU Wi ] O
— di # 1 =
D Bl — = |
107E = S0
g - = ~
- B n 18}
1074 = Eq0
T 4 = gm '
i = B
S 3 = T - ol ¢ .
§ 2 E 10" PHENIX ™—
% ______ (i ______ ._D.__g oo v b v by gl
° m 4(GeV!c2;5 0 1 2 3 4 Q
e M. (GeV/c?)
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data/cocktail (PYTHIA ct)

Integrated yields (LMR)

m_, = 0.3-0.76 GeV/c?

| AURAU 5200 GeV 03<m.<0.76 GeVie | Data/cocktail in MB (tstatEsystt mod):
4 ® data - O Pythia: 2.3+0.4+0.4+0.2
i cocktail uncertainty L ] D MC@NLO: ].710.3i0.3i0.2
I | = Compatible with STAR results:
o ] _ 1.76+0.06+0.26+0.33
H - PRC92 (2015)024912
B PHENIX 1
1 ] 1 ] 1 1 1 ] 1
0O 100 200 300
part
arXiv:1509.04667
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Comparison to model (Min. Bias)
—

Au+Au |[s,,= 200 GeV Min. Bias

— Sum
PHENIX cocktail excluding p
------------ p broadening (Rapp)
------ QGP (Rapp)

1T TZTTTT

—
<
]

T T III]

;!

c3'.._I_L [ TTITI]

S oo

ariv:1509.04667 - |

05 1
M. (GeV/c?)

dN/dm,, (GeV/c*)"'in PHENIX Acceptance

-1 Dielectron excess well described by the model (R. Rapp):
In-medium p broadening due to scatter off baryons in hadrons gas

Little contribution from the QGP
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Invariant p; (Min. Bias)
=

@ = 7y Ty rrrrr g
% 107 -E Au+Au \s,, =200 GeV Min. Bias T
§ E pe>0.2GeV/e, [y<0.35 Mg = 0.3-0.76 GeV/c2
(&] -

C 104 - — Sum

% 10 E& ¥ * * - 2 cocktail excluding p ;E
m e 4 4 N
a10°F Uy =
o F e ¥ T
L10°F -
s F PHENIX 5

SR

C'.)_|4 0 E 1 | 1 | N |q
-—g 0 1 2 3 4 S
° P (GeV/e)

-1 Dielectron excess distributed over p;
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Comparison to model (Min. Bias)

U
o
&
NRELLI

o
1

"
<
7]

Au+Au \'sy, = 200 GeV Min. Bias ]
p=>0.2 GeV/c, [y|<0.35 m,, = 0.3-0.76 GeV/c? ;

—— Sum
------ cocktail excluding p
----------- p broadening (Rapp)
------ QGP (Rapp)

I.
O
1,

D IIII| [ IIIIIII| I |-l__||||1.|_ =1L

dN/dp_ (GeV/c)'in PHENIX acceptance
=
4]

PHENIX
arXiv:1509.04667 o
RS N S RN RS S ST R KR
1 2 3 4 )
pT{GeWc)

11 Dielectron excess well described by the model (R. Rapp):

In-medium p broadening due to scatter off baryons in hadrons gas

Little contribution from the QGP
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Comparison to model
(centrality dependence)

T
11 Centrality dependence of the model consistent with
the data x107°
Q L 1 T ] ]
o
5 S AutAU {57200 GeV m,, = 0.3-0.76 GeV/c?
Q. a
a - m  dielectron excess |
9 | |
Model yield < [ p broadening + QGP (Rapp) ol
scales with: = 1= |
m — —
I -
(dNG,/dy)'#° e | [E e [E """ H ]
T R ]
(R. Rapp) Z'& 0 4 ;
S [ arXiv:1509.04667 PHENIX
D I T T T I S S TR S I T SO S T R i
> 0 100 200 300
Npart
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Integrated yields (IMR)

_
m,, = 1.2-2.8 GeV/c?
Data /cocktail in MB (tstattsystt mod): ™) 4r JL B L B
< [ AutAu|5,=200 GeV  1.2<m,<2.8 GeV/c® -
L B ] ata -]
Q Pythia: 1.3+0.7+0.2+0.3 = 3F 1 e ]
O Random cc: 2.5£0.510.31£0.3 S [ Random cc —4
T oL &} I
= .
- S L _
— Room for an additional 8 m ,
S _
thermal component within P B .
uncertainties i PHENIX -
P T T 1 1 1 I 1
00 100 200 300 0
Npar‘t
arXiv:1509.04667
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Summary

PHENIX provided a new measurement of dielectron invariant
yields in Aut+Au collisions at 200 GeV

The new analysis with the HBD
Purity of the electron sample >95%

Background described qualitatively and quantitatively to an excellent

level
Cocktail: uncertainty in the charm contribution (PYTHIA vs. MC@NLO)

Results

LMR: enhancement consistent with in-medium rho broadening

IMR: room for a thermal source beyond the cocktail
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Comparison to previous PHENIX analysis

Hadron contamination: was 30%, now 5% in MB

Signal sensitivity: a factor of ~3.5 improvement in 0.15-0.75
GeV/c?

Pair cuts: now stronger pair cuts fully remove detector
correlations

Flow: now included in the shape of the mixed BG
e-h pairs: now subtracted
Jets: oposite jets component now explicitly subtracted

Background subtraction: all correlated components calculated
and subtracted on absoulte terms
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PHENIX Time-of-flight
=

71 Time-of-flight information
implemented for improved

Q/mom [¢/GeV]

hadron rejection
EMCal (PbSc)

= 3/4 of acceptance
m 6=450 ps
ToF East

= ~ 1/8 of acceptance

Q/mom [¢/GeV]

m =150 ps

2
ToF [nsl
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Electron identification with neural networks

1 Use reconstructed parameters from
RICH, EMCAL, HBD, ToF as NN inputs

0 Train and monitor NNs using
simulations

Example: hadron rejection
NN for 0-10% centrality

-
o

1 Use separate neural networks for: 53000
Hadron rejection
Conversion rejection 2000~
HBD double hit rejection

o Achieve electron sample purity for 10001

all centralities =95%

— Data === HIJING signal
— HUING total ~  -—- HIJING background

1 Was ~70% in Run-4 with 1D elD cuts 0
in MB collisions

Mihael Makek Zimanyi School 2015
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Dielectron invariant p; (Min. Bias)

103_||||||||||||||||||||III_

- Au+Au s = 200 GeV Minimum Bias . 0 Invariant P yield in Mgt
N p:>0.2 GeVrc, ly*|<0.35 7]

.10 N 8,.>0.1rad | I:l O = Oo] GeV/C2
- e 0-0.1GeVic® x 10* ]

s 03076 GovE 0 0.3-0.76 GeV/c?
0 1.2-2.8 GeV/c?

—— cocktail
------ m{:ktailﬂrd_ *
Ir

—
<
2

(GeV/c)'IN PHENIX ACCEPTANCE
= >
[

dN/dp_
=]

~ PHENIX 1 ---------- i N
1|:|'g||||||||||||||||||||||”|.“

0 1 2 3 4
GeV/
arXiv:1509.04667 pT( © C?
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Systematic uncertainties
N

1 For Minium bias collisions

Component Uncertainty

elD+occupancy + 4%

Acceptance (time) *+ 8%

Acceptance (data/MC) * 4%

Combinat. backgr. (0-5 GeV/c?) * 25% (at 0.6 GeV/c?)
Residual yield (0-0.08 GeV/c?) - 5% (at 0.08 GeV/c?)
Residual yield (1-5 GeV/c?) - 15% (at 1.0 GeV/c?)
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The Cocktail

1 Hadron decays simulated in EXODUS

o Fit m° and 7% data p+p or Aut+Au to modified
Haggedorn function:

d? A

dp®  (e—(aPT+brT) 4 b /po)n

71 for other mesons N, W, P, §, J/¥ etc. use pion
parametrization and replace:

2 2 2
P, —>\/pT+m -m’,

71 The absolute normalization of each meson
provided by meson to T ratio at high p;

1 Open heavy flavor (c,b) simulated with
MC@NLO and PYTHIA

o1 The cocktail filtered through the PHENIX
acceptance and smeared with detector
resolution

o J/W¥ from full de’rec’ror MC, normalization: pp
yield scaled by N

coII aa

Mihael Makek

10*fy, min. bias Au+Au \sy, = 200 GeV

10°) % loayy o

102 20 P o= K'K
+MN=2YY = Jy—e’e

E d*N/dp” (GeVZ c?)

......... | I BRI i

2 4 6 8 10
P, (GeVic)
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Relativistic Heavy lon Collider

* Relativistic Heavy lon Collider

 Circumference 3.8 km

* Two large experiments today:

PHENIX and STAR

* Has collided various nuclei:

p+p, p+Au, p+Al, d+Au,

3He+Au, Cu+Cu, Cu+Au, Au+Au,

U+U

* Flexible in beam energy up to:
Vsyn=200 GeV, for Au+Au
Vs=500 GeV, for p+p

Mihael Makek Zimanyi School 2015 43



Like sign - background subtraction

* all bckg = relative acceptance corrected like-sign pairs

p_ [GeVic]
[#%]

T

2.5

Relative Acceptance Correction

S, =FG, -a(FG,, +FG_ )

mixBG,

) mixBG,, + mixBG__

M. [GeV/ic?]

Mass Projections

o =

BG12
BG11+BG22

T3
M. [Gewic’]

cours [ar units]
(=}

® FG11+FGE22
* o (FG11+FGE22)

This method does not provide precision needed (~0.2%) for central
Au+Au collisions = go to component by component cubtraction

Mihael Makek

Zimanyi School 2015




The HBD: hadron blindness

* Hadron track multiplicity exceeds the electron multiplicity by a large
factor — detectok should be sensitive only to electrons

00000 000OCOCOOOONIGOOGOGOOGOGFOO mesh 2 o
E : —+— Charge of the electrons |
—+— Charge of the hadrons
Csl (350 nm) 4000 -~ Run 9, ptp
I I I : :
F— F— PN F— i
[ T -.-—0-
— — — -
— — — "'_._..- :
: ++‘.'.._.- |
00 L L 1 'l I L 'l 1 1 I 'l 1 L 'l I L 'l L L
d 20 30 40 50
paas Charge (p.e.)
a.

Cherenkov light is formed only by e* or e, threshold for m is 4 GeV /c

b. the detector is operated in reverse bias mode to repel the ionization charge
from dE/dx
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Parallel analysis

Independent analysis to provide a consistency check

Key differences are:

10°
Different HBD reconstruction § - AutAu o M © S0-10% x 10°
cigorithm 2 jof oo 1 Tgnm
elD with 1D cuts § ’ﬂ-? T v M 7 S 40-60% x 1/30
o e ® L -1 ?F * M S60-92% x 10°
Normalization of background =< 107 = 2" %
components by simulateous fit z ot Tfﬁ % i ! %
to the like-sign spectra T 10'3 . "? i Eh% %@ ?lg !
Features: £ 5] ' g’ . 'I'T s oA i
Electron purity ~ 85% in 0-10% cent. ‘g ’.'?;E-“ ? ; ég te : i!
Signal sensitivity in LMR ~0.5 2 1076 ey, ; ;"Fg; % ;
compared to than the main analysis < Ei‘%f;'%i T % 3 -
3409 :
Result: consistent with the main £ 10 i % g T$ }
analysis %10-11 | | B i l*f
0 1 2 3 4
Meo(GeV/c?)
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