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Global Object Selections (updating)

SPHE

B Selections on global physics objects and variables should be synchronized

Category
Trigger

Vertex

Centrality

Global variable

Cluster

Event BCO

Hao-Ren Jheng

Criteria
Trigger bit 10 (MBD S&N=2)

Valid reconstructed vertex (non-null value)
MBD & INTT |Zvtx| < 10cm

Inclusive 0-70% (?)
PHOBOS interval [O, 3, 6, 10, 15, 20, 25, 30, 35,
40, 45, 50, 55, 60, 65, 70] (?)

s minimum bias event

Cluster ADC > 35 (baseline)

m No cluster ¢p-size cut as baseline

BCO difference between two adjacent events > 61

BCOs

Scaled trigger
Exclude failed reconstruction

Symmetric cluster n distribution with a narrow
Z vertex range

To be finalized when the bug in the MB
classifier/centrality calibration is fixed & have
calibration for HIJING

The MB and trigger bit requirements remove a
large fraction of background

Non-0 ADC bit

Systematic uncertainty on cluster ¢-size and
ADC cuts

Incorrect hit assignment: the second trigger
signal happens within the INTT “open time" (60
BCOs) of the first signal + 1 hit BCO



Systematic uncertainty

M Statistical uncertainty (a bug was

fOund and fixed) |\? O12—|— 1 | r 1 1 1. [ T T T [ T T T T [ T T T 1 I ——
2 _ Centrality [0-70]%, Z_[-10.0, 10.0] cm )
>  — Total uncertainty _
B Tracklet AR cut L (0.1~ e Statistical uncertainty in corrections —
..g B Tracklet AR cut variation -
_ D ~ e Cluster ADC cut variation 7
B Cluster ADC cut (dOmlnant) 2 0.08— Cluster ¢-size cut variation B
> UL e Run segment variation _
_ (1>> - e /Z-clustering variation -
B Cluster ¢-si1ze cut 2 0.06 -
2T . ]
B Run segments - -
0.04_— - —
M Z-clustering (diagonal adjacency not I ’ ]
0.02— _
allowed) - . -
_| L | L ’ g ; , = ’ : 2. : : ? ’ ; ; ; L | L |—

H (TO-DO) Event generator 0 _2 -1 0 1 2
N

Hao-Ren Jheng 3



B Results of centrality 0-70% with most of

the systematic uncertainties included £ L L s
5 300 —

Symmetric, apart from |n| > 1 = - _IM -
250 . -

In general consistent with HIJING within - -
syst. uncertainty for |n| < 1 200 =

B Results of other centrality intervals are 150r SPHENIX Workiin-progress -
also available : Contalty Br016 2. :
100 Centrality [0-70]%, va [-10.0, 10.0] cm ]

= = Data (CMS approach} =

o _ - o Simulation closure (CMS approach) ~

See some large variations for [n| > 1 bins s+ MWING (generaton) -

- Do we want to further restrict then - -
range' Say ‘nl < 1 to Simplify th-ings? O | ] 1_21 ] ] 1_11 ] ] ] O ] ] ] ] 1 ] ] ] ] 2 ] ] |

1
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Summary & Plans -rnefo)

B Checked in with JaeBeom earlier today: he will try to finalize the centrality calibration this week.
There seems to be a very subtle 1ssue in the calibration framework...

B Unfortunately the QM talk was not accepted - should still stick to the plan to make this analysis
publication/preliminary in the timescale of QM (included in the plenary talk and poster).
Proposed plan as follows:

Analysis converge in mid-January (next dNdEta meeting on 15th Jan.), systematic uncertainties
(and/or centrality) included

Bulk TG meeting on 21th Jan: present results from both analyses including systematic uncertainties
(and/or centrality), the plan for preliminary/publication, logistics of the internal review, e.t.c...

Internal review starting February/as early as possible (to be discussed with Bulk TG conveners)

B During the collaboration meeting Itaru proposed something similar to our November workfest to
make productive progress = any further thoughts?
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Simulation production (updating)  gg&

B New simulation samples with 500k events

B Some modifications and fixes to the simulation macro and dNdEta analyzer due to
FAA macro/software changes

Please let me know 1f you see anything strange

Path

/sphenix/tg/tg01/bulk/dNdeta_INTT_run2023/data/simulation/ana.457/HIJING/fullSim/

DST magqOff/detectorAligned/dstSet_00000
Without Z-clustering
Ntuple
DST
With Z-clustering
Ntuple
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Backup



Generator truth matching

B Quantify how many reconstructed

tracklets are true tracks :?; 10’ Al tracklets =
6 —— Matched tracklets _—

10" E- —

Matched tracklets are tracklets with 2 - -
constituent clusters from the same E . E
PHG4Particle (same track id) = =

B At AR~0.5, ~1% of reconstructed CE =
tracklets match to a PHG4Particle e E
10 —

C_) 1 f!_'__'_'__'_'__'_'__'_'__'_'__'_'__'_'__'_'__'_'__'_'__'_'__'_'__'_'__'_'__'_'_L_'_l_'_L_'_'__'_'__'_'__'_'__'_ ____ -

107 =

107° _E ?%

0 01 02 03 04 05 06 07 08 09 1

Reco-tracklet AR
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Geometric acceptance correction

B To account for the geometry difference between data
and simulation

.84l7 0.99'8 o.99|5 o.99|9 o.99'5 0.97% o.97|5 0.98!3 0.98'5 0.98'4 0.915 0.949 0.94!6 0.9J4 0.9J3 o.91|e :
0.100. 0.113. 0.113. 0.113. 0.113 0.112. 0.117. 0.132. 0.168. 0.250. 0.402. 0.230. 0.203. 0.152. 0.122. 0.107]

7563 0.998 0.998 0.999 0.997 0.985 0.974 0.978 0.988 0.987 0.972 0.983 0.986 0.942 0.951 0.920 0.834
0.086. 0.106. 0.106. 0.106s 0.106s 0.105:+ 0.109: 0.130: 0.159. 0.212 + 0.451. 0.217. 0.160. 0.134. 0.121. 0.102. 0.09

1994 0.998 0.998 0.997 0.984 0.974 0.981 0.986 0.987 0.972 0.987 0.986 0.945 0.941 0.935 0.917
0.099: 0.099: 0.099: 0.099: 0.098. 0.104. 0.121. 0.146. 0.205. 0.337. 0.216. 0.147. 0.131. 0.107. 0.095: 0.093

1995 0.998 0.998 0.996 0.986 0.978 0.976 0.975 0.986 0.974 0.987 0.983 0.978 0.923 0.924 0.927
0.093: 0.093: 0.094. 0.093. 0.093. 0.098. 0.112. 0.139. 0.203. 0.367. 0.186. 0.138. 0.115. 0.103. 0.092. 0.088

Bl Derived in the following steps: 5
N

1) Reconstruct tracklets using a uniformly random vertex
distribution (from -10 to 10 cm) - all possible tracklets
not passing through a gap can be reconstructed

978 0.998 0.998 0.998 0.990 0.987 0.985 0.981 0.982 0.986 0.986 0.987 0.975 0.935 0.946 0.966 0.836
0.087.. 0.089: 0.089: 0.089: 0.088. 0.094. 0.111. 0.133+ 0.176. 0.363: 0.190. 0.132. 0.104. 0.095. 0.086. 0.086. 0.078

925 0.997 0.999 0.997 0.988 0.983 0.988 0.982 0.985 0.980 0.985 0.985 0.978 0.969 0.915 0.957 0.906
0.080. 0.084. 0.085. 0.084. 0.084. 0.086. 0.107» 0.126. 0.181. 0.285. 0.177. 0.124. 0.100. 0.088. 0.082. 0.082. 0.079

865 0.998 0.999 0.997 0.988 0.985 0.988 0.988 0.978 0.972 0.988 0.984 0.975 0.967 0.923 0.964 0.955
0.073. 0.081+ 0.081. 0.081 0.080. 0.082. 0.099. 0.123. 0.170. 0.340. 0.161. 0.121. 0.098. 0.082. 0.077. 0.079. 0.078

2997 0.998 0.996 0.986 0.984 0.988 0.989 0.991 0.976 0.981 0.987 0.983 0.963 0.944 0.942 0.976
0.078. 0.078. 0.078. 0.077. 0.081. 0.094. 0.125. 0.157. 0.289. 0.172. 0.116. 0.091. 0.078. 0.075. 0.075. 0.077§ 0.057

2996 0.997 0.996 0.986 0.983 0.984 0.990 0.990 0.985 0.976 0.984 0.976 0.968 0.971 0.961 0.984 0.787
0.075. 0.075. 0.075. 0.075. 0.076. 0.089. 0.112. 0.187. 0.272. 0.152. 0.111. 0.091. 0.077. 0.074. 0.073. 0.075. 0.063

975 0.997 0.994 0.984 0.982 0.988 0.990 0.989 0.992 0.976 0.972 0.976 0.970 0.972 0.968 0.983 0.877
0.072. 0.073: 0.073: 0.073. 0.075. 0.090. 0.110+ 0.147. 0.318. 0.151. 0.110:+ 0.088. 0.074. 0.072. 0.072. 0.073: 0.06

2) The acceptance is defined by the (7, v,) region where at -
least one tracklet can be reconstructed -

961 0.994 0.994 0.985 0.985 0.989 0.990 0.990 0.990 0.985 0.977 0.980 0.969 0.977 0.984 0.985 0.953
0.070. 0.072. 0.072. 0.071 0.074. 0.085. 0.107 0.155. 0.266. 0.156. 0.107. 0.085. 0.073. 0.071 0.071. 0.071 0.070

881 0.996 0.988 0.987 0.982 0.987 0.988 0.989 0.983 0.990 0.982 0.976 0.972 0.978 0.991 0.985 0.966
0.065. 0.071: 0.070. 0.070+ 0.071. 0.085. 0.106+ 0.149 » 0.301. 0.144. 0.106. 0.088. 0.072. 0.070: 0.070. 0.070. 0.069

758 0.993 0.989 0.987 0.982 0.987 0.989 0.990 0.980 0.985 0.987 0.977 0.975 0.973 0.992 0.987 0.986
0.057.. 0.070. 0.070. 0.070. 0.072. 0.086. 0.103. 0.141. 0.260. 0.168. 0.104. 0.084.. 0.071. 0.069. 0.070. 0.070. 0.069

3) The acceptance region is then weighted by the vertex -
distribution in data 4

986 0.980 0.979 0.983 0.987 0.991 0.989 0.987 0.986 0.987 0.986 0.971 0.979 0.993 0.990 0.989 0.765
i} 0.069. 0.069. 0.069. 0.071. 0.082. 0.104, 0.155 . 0.251. 0.141. 0.112, 0.084. 0.073. 0.069. 0.069. 0.069. 0.069. 0.05

968 0.980 0.982 0.982 0.984 0.989 0.990 0.977 0.989 0.988 0.981 0.980 0.986 0.994 0.996 0.988 0.865
0.068. 0.069. 0.069. 0.071. 0.084. 0.105. 0.140. 0.298. 0.144. 0.106. 0.086. 0.072. 0.069. 0.069. 0.070. 0.069. 0.06:

906 0.975 0.978 0.981 0.988 0.990 0.989 0.988 0.989 0.988 0.984 0.981 0.982 0.995 0.995 0.988 0.921
0.065. 0.069+ 0.071. 0.074. 0.084. 0.103: 0.145. 0.240. 0.152. 0.104. 0.088. 0.071. 0.069. 0.070. 0.070. 0.070. 0.066

.800 0.986 0.975 0.982 0.986 0.986 0.989 0.982 0.990 0.991 0.986 0.975 0.982 0.992 0.996 0.991 0.964
0.060. 0.070. 0.070. 0.079: 0.084. 0.105: 0.154. 0.282. 0.141. 0.105. 0.088. 0.075. 0.070. 0.070. 0.071. 0.070. 0.069

4) The final correction factor is the ratio of the distribution -0
In simulation to data _8I-

1965 0.971 0.981 0.985 0.989 0.989 0.985 0.986 0.989 0.988 0.980 0.986 0.991 0.997 0.992 0.985
0.070. 0.072. 0.083. 0.090. 0.107. 0.143 + 0.291. 0.155. 0.107. 0.085. 0.076. 0.071. 0.072. 0.072. 0.072.. 0.07

1938 0.978 0.979 0.985 0.987 0.986 0.979 0.987 0.989 0.988 0.978 0.982 0.990 0.996 0.996 0.987
0.070. 0.073. 0.081. 0.101. 0.109: 0.158. 0.248. 0.153. 0.108. 0.088. 0.077. 0.073. 0.073. 0.073. 0.073. 0.07

852 0.970 0.975 0.990 0.988 0.991 0.980 0.990 0.988 0.984 0.982 0.975 0.992 0.997 0.994 0.995 0.750
o.?67._, o.lﬂa_h 0.087. 0.?99: o.rsz 0.359._, o.an: o.|150t o.|113: o.|092,_, o.|o77t o.l)74: o.|o75: o.|o75_, o.?75: o.|o75= oFe

B Regions where the correction factor i1s less than 0.75 or _{0b L. .
larger than 1.25 are excluded from the analysis (these -2 - 0 1 2
regions are where the geometry difference is large) M
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Geometric acceptance correction

B Reconstructed tracklets using a uniformly random vertex distribution

Z, [cm]

Hao-Ren Jheng

0.04
0.035
0.03
0.025
0.02
0.015
0.01
0.005

Z, [cm]
Q0

I I

O
SPHE}RUX

Simulation

-1 —0.04
—0.035
—0.03
0.025
0.02
0.015
0.01
0.005
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Acceptance&Efficiency correction

B Acceptance correction: correct for the vertex dependence of the number of
reconstructed tracklets

B Efficiency correction (a factor): correct for the inefficiency of reconstructing

tracklets
Centrality 0-70% — 10 Centrality 0-70% ~
& 3.5 S
D _I T | 1T 1T 1 | T T 1 | 1T 1T 1 | 1T 1T 1 | T I_ Igl 8 - E g
< 1.6 Acceptance correction (Original) N =
1 4:_ Acceptance correction (>0.8) _: 61— Bk S

| | 3 E R

1.2 3 _ 2.5
n @ oo 53 21 1,

: : L o~ E
S 2 2 415
0.6 :_ . S g — 4 :_ E 1
0.4 3§ °§ - 6k E
0.2F J —|—‘ E 3 E

_I I i I ] I 11 I 11 I I | - I— — |

0 —2 —1 0 1 2 10 -2 —1 0 1 2 0
Tracklet 7 M
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