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The differential cross section
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Integrated Luminosity & MB trigger efficiency
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ERT4x4c trigger efficiency
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@ Data set : MB, MPC, MU, EVTX, OT

MB event : give no trigger cut
MB&ERT event . Check that pion was pired
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RICH efficiency (n1 cut)
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The differential cross section
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The differential cross section
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Smearing effect
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Momentum reconstruction Smearing effect

e - pT is measured with the DC using the bending angle of a track at the crossing point.

. P
. y
.. inclination angle
) .

/ B x‘ﬂwa"“' - Measured pT is shown an inherently Gaussian distribution with respect to its true pT .
N - The standard deviation of this distribution determines the resolution of pT.
| plq)gl f " " " - The resolution has been shown to increases as / (1.74)2 + (1.48 * pT)2 %.
e gmf - This pT resolution becomes sufficiently significant at high pT above ~10 GeV/c to affect
\ /2/2”"2 4m measurements of rapidly falling spectra by artificially moving events from one pT bin to
' " DC West Arm

~_ | another.

- line crosses the track at r=2.2m
- pT = K/«

(K=86 (mrad * GeV/c)] Unfolding : using the TSVDUnfolding package of ROOT




Resolution & Smearing eftfect

Double t pt true = etRandom( ) ;
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SetParameter |
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Smearing effect

Before/After Unfolding Before/After Unfolding
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Smearing effect
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Resolution & Smearing eftfect

RICH Acc.Rec Smearing
chg  |pt rel_diff [(Data-Fit)/Fit] chg |t rel_diff [(Data-Fit)/Fit] chg |t rel_diff [(Data-Fit)/Fit]
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Final Cross-section plot
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Generated particle information from simulation with || < 0.5

(Single particle generator). (original method)
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Cross Section from simulation with |n| < 0.5

(Single particle generator). (original method)
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Acc.Rec efficiency values from simulation with [n| < 0.35

(Single particle generator).
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Cross Section from simulation with |n| < 0.35

(Single particle generator).

n® and = (PbSc)
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chg pt rel_diff [(Data-Fit)/Fit]
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Back up




Generated particle information from simulation with |n| < 0.35 and

pT funchtion = exp (Single particle generator).

h1_gen_pt0 h1 gen rap0
h1_gen_pt0 x10° hi_gen_rap0

B Entries  2.4245e+07 140 Entries  2.4245e+07
10° = Mean 5.341 C et A Pk i Mean  2.136e-06

= RMS 1.84 C RMS 0.202

B 120—
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- 100—
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- 80—
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= 60—
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event_gen/src/PHParticleGen/TSingleParticleGenerator.C
( momflag == EXP PT )
TF1 ptfunc("p ;_pMin, pMax);
TF1l etafunc(" (2.0%¥[0]*[0]))", etaMin, etaMax);
; — ,—0.5426x B -
p T funct l On - e ptfunc.SetParameter (0, -

etafunc.SetParameters((, ) ¥

double pt = ptfunc.GetRandom();
double eta = etafunc.GetRandom();

v.SetPtEtaPhiM(pt,eta,phi, mass);



Acc.Rec efficiency values from simulation with |n| < 0.35 and

pT funchtion = exp (Single particle generator).

Ace. ¥ Rec. Etficlency wio RICH ni far 1~ (PbSc), pp
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Cross Section from simulation with |n| < 0.35 and

pT funchtion = exp (Single particle generator).

7% and ©* (PbSc)
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Generated particle information from simulation with |n| < 0.35

(Pythia simulation ).
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Acc.Rec efficiency values from simulation with |n| < 0.35

(Pythia simulation ).

Ace. X Ree. Efficiency wio RICH n1 for o (PbSe), pp Acc. X Rec. Efficiency wio RICH nl for =* (PbSc), pp
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Cross Section from simulation with |n| < 0.35

(Pythia simulation ).

n° and ©* (PbSc)
C"")_l 10-3 =
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c\|1> RN —— Em:: (x 412 chg pt rel_diff [(Data-Fit)/Fit]
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e = © s 6.737 -0.210647
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comparision

. Single particle generator pythia generator
UL FE ) pt = plat, [ n] < 0.5 |pt = plat, | n| < 0.35 |pt = exponential , | n | < 0.35 |i n| < 0.35
chg pt rel_diff [(Data-Fit)/Fit] rel_diff [(Data-Fit)/Fit] rel_diff [(Data-Fit)/Fit] rel_diff [(Data-Fit)/Fit]

5.23318 -0.259992 -0.269669 -0.184024 -0.19133

5.73477 -0.339909 -0.335208 -0.26687 -0.270028

6.23624 -0.296791 -0.303306 -0.233424 -0.240518

6.73746 -0.259366 -0.267313 -0.199413 -0.210647

- 7.45526 -0.216111 -0.222496 -0.161991 -0.170601
8.46014 -0.144875 -0.150574 -0.0933935 -0.0994595

9.86243 -0.101214 -0.109729 -0.0625283 -0.0677398

11.8834 -0.0144855 -0.0156655 -0.0259164 -0.00228687
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Change applied Acc.Rec. efficiency by move mean pT
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Cross section with pythia_200gev_yuehang.cfg

. use Acc.Rec. efficiency (mean_pT) values.
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Cross section with pythia_200gev_yuehang.cfg

. use Acc.Rec. efficiency (mean_pT — 0.5) values.
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Overall, the value came out large at pt > 5.3 GeV/c
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Cross section with pythia_200gev_yuehang.cfg

. use Acc.Rec. efficiency (mean_pT) values. (

7% and 7t (PbSc)
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Change applied Acc.Rec. efficiency by move mean pT

for cross section systematic uncertainty
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Without n1 cut from and Pythia
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With n1 cut from data and Pythia
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7% and n* (PbSc)

s88808888g7% .
......

Ed’s/dp® [mb - GeV? - ¢?|

. 4
L ] n
(42
. 200GeV n° from Norbert

——4&—— 200GeV n* from SookHyun Lee
————— 200GeV n" from SookHyun Lee
Pythia (x7)

Pythia (x')
——— ——  Pythia (x*+x)/2
———— Pythian®
833,.

o —h
3 B

o

(Data-Fit)/Fit

|
o
w

Overall, the value came out similar with single

P -:s:'-_,-- "
— 955
— "EEga..
L 'u,;::‘-;‘

"vEl8zsa.
= ""':=:-‘C:: ::: .
— Yyl aaa.
- AL LTI TTYYO
. n-.‘r'r'rf-.;‘_l‘;:tfti&‘i ____
= AL IETTTTTR
— [
— ! 1 o |-;'-l,;h{].}.‘lvt;l;lLll‘l‘l'l‘llll@li' *!ll l"'
— ) T E IR SRR EREEE R RRE RS ERLEREEE S ololli+'¢’+'+'+f*+'-+9ffff+i++?
- YIS Ei i i AR R AR AR AR R IR A O NN T N N SRR YRR
4 8 10 12 14

P, [(.‘a(—:'V/{;]5

particle generator results.



€RicH

0.8

0.6

0.4

0.2

RICH Efficiency (pT) for =" (PbSc)

[ eff_pt_c0sg0
BS

320
Mean 15.18
RMS 5.264
%2 / ndf 900.8 /102

plateau  0.3141 = 0.0733
threshold 5.705 + 0.680
noise 1.25 + 0.50
pedestal 0.2664 + 0.0823

25 30
P, [GeVic]

ERicH

0.8

0.6

0.4

0.2

RICH Efficiency (p,) for = (PbGI)

| eff_pt_cOsg1
pS

320
Mean 13.16
RMS 4.214
+2 | ndf 215.5/102

plateau  0.4394 + 0.1266
threshold 5.606 + 1.030
noise 1.999 +0.635
pedestal 0.2583 + 0.1557

5

10 15 20

25 30
p, [GeVic]

ERicH
N

0.8

0.6

0.4

0.2

RICH Efficiency (pT) for n* (PbSc)

[ eff_pt_c1sg0
BS

320
Mean 15.23
RMS 5.307
+2 | ndf 1047 /102

plateau 0.326 + 0.063
threshold 5.756 + 0.645
noise 1.25 + 0.75
pedestal 0.2826 < 0.0757

10

15

20

30
P, [GeVic]

SRicH

0.8

0.6

0.4

0.2

o

|_eff_pt_clsgi

RICH Efficiency (pT) for n* (PbGI)

] 320
Mean 13.52
— et K|
RMS 4.872
x? i ndf 173.5/102

plateau  0.3644 % 0.1150

— threshold  5.397 + 0.773

noise 1.25 + 0.44
pedestal 0.2658 + 0.1311

5 10 15 20 25 30
P, [Gevic]



Without n1 cut from and Pythia
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With n1 cut from data and Pythia
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RICH eff|C|enc with new fit function
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Using par[0]*(TMath::Erf((pt-par[1])/par[2])) +par[3]; (previous)
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ross section : use

7% and n* (PbSc)

(Y)H 1 0_3 —
(&) — . x
* —a—
o —— (w2
> 107 £ ——e—— 200GeV ° from Norbert
= o * 200GeV n* from SookHyun Lee
()] — o ; 200GeV 1 from SookHyun Lee
O] — 2 — & Pythia(x)
3 . Pythia (n*)
* 1 0—5 - s Pythia (x*+1)/2
0 = ———— Pythian®
£ — (] 4
el — L
cr) s - A
.1 — =
Q. 0" = T
S = i
b - -
e 107 = 1
w — . i
— m
10° = : 2
10° =
— L L L L 1 1 L L L L L L ! L
E 15 ——
= —
= 1=
i .
e 05— _- . i {
o — ; ; . !
w [V — . . . : » - ;': . -—% . - L 1 - — - ¥ -
a — ! ! !
S— =05 — $
— 1 L 1
4 6 8 10 12 14

' ' 16
p, [GeV/c]



Systematic uncertainty from RICH efficiency

7% and 7* (PbSc)

7% and ©t* (PbSc)
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ERT efficiency
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Using 1 and 4 for Systemaic study
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chg |_pt cross section cross section (1) |cross section (4) syst_ERT
5.2332 1.397.E-05 1.474.E-05 1.318.E-05 1.566.E-06
5.7348 6.941.E-06 7.307.E-06 6.582.E-06 7.245.E-07
6.2362 3.905.E-06 4.093.E-06] 3.726.E-06 3.668.E-07
6.7375 2.215.E-06 2.309.E-06 2.127.E-06 1.822.E-07
7.4553 1.035.E-06, 1.071.E-06) 1.003.E-06 6.781.E-08
8.4601 3.957.E-07 4.054.E-07 3.876.E-07 1.786.E-08
9.8624 1.165.E-07 1.181.E-07 1.152.E-07 2.916.E-09
11.8834 2.790.E-08 2.806.E-08 2.779.E-08 2.755.E-10
13.8995 8.178.E-09 8.197.E-09 8.166.E-09 3.034.E-11
5.2335 1.435.E-05 1.482.E-05 1.384.E-05 9.774.E-07
5.7350 7.804.E-06 8.074.E-06 7.518.E-06 5.560.E-07
6.2363 4.491.E-06) 4.649.E-06 4.328.E-06 3.206.E-07
6.7375 2.517.E-06 2.603.E-06 2.429.E-06 1.740.E-07
7.4558 1.150.E-06, 1.186.E-06) 1.114.E-06 7.261.E-08
8.4614 4432 E-07 4.550.E-07 4.320.E-07 2.303.E-08
9.8698 1.318.E-07 1.343.E-07 1.295.E-07 4.759.E-09
11.8907 3.241.E-08 3.275.E-08 3.213.E-08 6.192.E-10
13.9059 9.869.E-09 9.921.E-09 9.828.E-09 9.268.E-11




chg pt cross section stat_uncertainty  |syst_RICH syst_ERT
5.2332 1.397.E-05 1.514.E-07 9.069.E-06 1.566.E-06
5.7348 6.941.E-06 6.368.E-08 2.856.E-06 7.245.E-07
6.2362 3.905.E-06 3.823.E-08 1.032.E-06) 3.668.E-07
6.7375 2.215.E-06 2.545.E-08 4.131.E-07 1.822.E-07
7.4553 1.035.E-06 1.115.E-08 1.511.E-07 6.781.E-08
8.4601 3.957.E-07 6.263.E-09 4.933.E-08 1.786.E-08
9.8624 1.165.E-07 2.099.E-09 1.082.E-08 2.916.E-09
11.8834 2.790.E-08 8.770.E-10 1.177.E-09 2.755.E-10
13.8995 8.178.E-09 4.066.E-10 -6.179.E-11 3.034.E-11
5.2335 1.435.E-05 1.542.E-07 9.237.E-06 9.774.E-07
5.7350 7.804.E-06 6.868.E-08 3.206.E-06 5.560.E-07
6.2363 4.491.E-06 4.101.E-08 1.105.E-06 3.206.E-07
6.7375 2.517.E-06 2.640.E-08 3.557.E-07 1.740.E-07
7.4558 1.150.E-06 1.108.E-08 7.897.E-08 7.261.E-08
8.4614 4.432.E-07 6.163.E-09 1.789.E-08 2.303.E-08
9.8698 1.318.E-07 2.061.E-09 3.376.E-09 4.759.E-09
11.8907 3.241.E-08 8.746.E-10 1.090.E-11 6.192.E-10
13.9059 9.869.E-09 4.175.E-10 -2.693.E-10 9.268.E-11
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Generated particle information from simulation with |n| < 0.6

(Pythia simulation ). ( )
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Acc.Rec efficiency values from simulation with || < 0.6

(Pythia simulation ).
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