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dN/deta with cluster method

Analyzing dN/Deta using cluster method

Misaki Hata
(NWU)

Goal in this workshop: Analysis of raw data, Checking Simulation code

My To-Do List (Nov. 8, 2023)

* Analysis of raw data

Checking ADC distribution for each theta range (Draw) ->Done
Checking theta distribution cutting at Zvtx and ADC ->Done
Checking eta distribution after rebin ->Done

Fixing MBD charge vs INTT cluster 2D distribution ->Done
Checking ADC distribution cutting at ncluster

* Checking Simulation code

nttClusterizer.cc

D

G4

Nntt

Digitizer.cc

D

G4

Nntt

HitReco.cc

G4 TrkrSimulation.C

* Analysis of Simulation data

Doing same thing with raw data analysis (without distribution using ADC value)


http://InttClusterizer.cc
http://PHG4InttDigitizer.cc
http://PHG4InttHitReco.cc
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MBD charge vs

MBD charge vs INTT cluster
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+ After cutting at Zvtx, MBD charge vs INTT
cluster distribution is clearly than before.

- After cutting at ADC, MBD charge vs INTT
cluster distribution is moved left than before.




MBD charge vs INTT cluster (no cut)

MBD charge vs INTT cluster
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MBD charge vs INTT cluster (Zvtx: -15~15)

MBD charge vs INTT cluster (mbd zvtx:-15~15)
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MBD charge vs INTT cluster (Zvtx:-15~15, ADC>45)

MBD charge vs INTT cluster (mbd zvtx:-15~15, adc>45)
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ADC distribution (each theta)

- | checked ADC distribution of each theta.

oa

» Theta is changed like right figure.

»+ The peak of ADC distribution moves to
larger value if theta is changed from
vertical to horizontal. (Next pages)
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adc (MBD theta:75~80,100~105)
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adc (MBD theta:60~65,115~120)
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adc (MBD theta:50~55,125~130)
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adc (MBD theta:45~50,130~135)
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adc (MBD theta:40~45,135~140)
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adc (MBD theta:35~40,140~145)
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adc (MBD theta:30~35,145~150)
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adc (MBD theta:25~30,150~155)
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adc (MBD theta:20~25,155~160)
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adc (MBD theta:10~15,165~170)
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adc (MBD theta:5~10,170~175)
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ADC diStribUtiOn bin1/bin2 bin1/bin2 vs theta
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» binl and bin2 in ADC distribution (left figure) are expected to be noise. It is
because ADC distribution of any angle has a peak bin1 and binZ2.

- In right figure, bin1/bin2 of each theta is almost constant.
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A D C d iSt ri b uti O N (1st bin+2nd bin)*100/entries vs theta
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In right figure, y-axis is ratio of number of entries in binl and bin2 to total
number of entries. If bin1 and bin2 are noise, it should be constant. But it
looks like not constant.

- Maybe it will become constant after Zvtx cutting?



ADC distribution

(1st bin+2nd bin)*100/entries vs theta (1st bin+2nd bin)*100/entries vs theta
100 = 100 —
903 903
803— sof—
70— 70—
603— 603—
503— 503—
40— 40—
303— 30—
205—'.'00., 205—..‘00..

— ® * . ® ©& o o o o o — ® o o ® o o o o o
10— 10—
O:IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII O:IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII

0 10 20 30 40 50 60 70 80 90 0) 10 20 30 40 20 60 70

- It's changed a little, but there's still slightly slope.
» ->Why?
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dN/deta with cluster method

Analyzing dN/Deta using cluster method

Misaki Hata
(NWU)

Goal in this workshop: Analysis of raw data, Checking Simulation code

My To-Do List (how)

* Analysis of raw data

Checking ADC distribution cutting at ncluster

e Checking Simulation code

nttClusterizer.cc

D

G4

nttDigitizer.cc

D

G4

nttHitReco.cc

G4 Tr

* Analysis of Simulation data

Doing same thing with raw data analysis (without distribution using ADC value)

krSimulation.C

30


http://InttClusterizer.cc
http://PHG4InttDigitizer.cc
http://PHG4InttHitReco.cc
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ADC distribution
(each theta, after Zvtx cutting)



adc (MBD, z:-23~23)
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adc (MBD, z:-23~23)
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adc (MBD, z:-23~23)
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adc (MBD, z:-23~23)
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adc (MBD, z:-23~23)
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adc (MBD, z:-23~23)
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adc (MBD, z:-23~23)
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made In workshop



cluster size distribution
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eta distribution (changing x-axis range)

eta (use MBD Z-vtx)

- | tried to change x-axis range.

» ->Signal at the edge can
become to see

blue: Inner barrel
red: outer barrel
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eta dlstrlbutlon (cuttlng Zvtx and ADC) ed: outer barrel
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eta (MBD, zvtx:-10~10,45<adc)

_ h_eta_inner_mbd_z10_adc45
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eta (MBD, zvtx:-20~20,45<adc)

h_eta_inner_mbd_z20_adc45
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- Std Dev 1.04
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eta (MBD, zvtx:-5~5,45<adc)

h_eta_inner_mbd_z5 adc45
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eta (MBD,45<adc<400)

x1 O3 h_eta_inner_mbd_adc45 400
: Entries 6982819
| Mean 1.24
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eta (MBD, zvtx:-20~20,45<adc<400)

h_eta_inner_mbd_z20_adc45_400
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Before this workshop



eta distribution (use INTT Zvxt)



eta (no cut)

left: All,  right: blue->inner barrel, red->outer barrel

eta (use INTT Z-vix) eta (use INTT Z-vtx)
10° h_eta x10° h_eta_inner
400 [ Entries 2.010859e+07 — i Entries 1.035463e+07
- Mean 0.8183 200 — i Mean 0.8823
— Std Dev 1.114 [ I Std Dev 1.189
350 — 180 — L l
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eta (Zvitx=x100cm)

left: All,  right: blue->inner barrel, red->outer barrel

eta z=-100~100 eta z=-100~100
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eta (Zvix=x20cm)

left: All,  right: blue->inner barrel, red->outer barrel

eta z=-20~20 eta z=-20~20 (inner barrel)
10° h_eta_z20 10° h_eta_inner_z20
— Entries 1.294592e+07 - Entries 6670702
220 = Mean 0.6128 - [ Mean 0.664
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eta (Zvtx=x10cm)

left: All,  right: blue->inner barrel, red->outer barrel

eta z=-10~10 eta z=-10~10 (inner barrel)
h_eta z10 _eta_inner_z10
Entries 2207903 i Entries 1129143
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eta (Zvtx=xbcm)

left: All,  right: blue->inner barrel, red->outer barrel

eta z=-5~5 eta z=-5~5 (inner barrel)
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h_eta_inner _z
Entries

455390
0.07305

Std Dev




180

160

140

120

100

80

60

40

20

eta (45<ADC<200)

left: All,

eta (use INTT Z-vix,45<ADC<200)

10° h_eta_adc45_200
— Entries 8261517
B Mean 0.615
[ Std Dev 1.029
| | |
4 3 4
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eta (use INTT Z-vix,45<ADC<200)

right: blue->inner barrel, red->outer barrel

h_eta_inner_adc45 200

- | [ Entries 4161616
— Il - Mean 0.6452
= | Std Dev 1.109
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eta (Zvitx=x20cm & 45<ADC<200)

blue->inner barrel, red->outer barrel

50000 :
40000 :
30000 :
20000 :

10000

eta (INTT, zvtx=-20~20,45<ADC<200)

| Entios 2743647
k [ : Mean 0.4558
1 1 I Std Dev 1.123
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eta (Zvitx==10cm & 45<ADC<200)

blue->inner barrel, red->outer barrel

6000 |-
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2000 |-

1000 |-

eta (INTT, zvtx=-10~10,45<ADC<200)
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eta (Zvtx=xbcm & 45<ADC<200)

blue->inner barrel, red->outer barrel

eta (INTT, zvtx=-5~5)

h_eta_inner _z5

10000 | Entries 455390
Mean 0.07305
B ' Std Dev 1.22
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eta distribution (use MBD Zvxt)



eta (no cut)

right: blue->inner barrel, red->outer barrel

left: All,

X
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eta (use MBD Z-vtx)
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h_eta_mbd

Entries 2.010859e+07
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eta (use MBD Z-vtx)
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h_eta_inner_mbd

Entries 1.035463e+07
Mean 1.323

Std Dev 1.059
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eta (Zvitx=x100cm)

left: All,  right: blue->inner barrel, red->outer barrel

eta z=-100~100 (used MBD) eta (MBD, zvtx=-100~100)
10° h_eta_mbd_z100 x10° h_eta_inner_mbd_z100
B Entries  1.5049056+07 u II\E/IntrieS 7796309
- Mean 1.258 [ ean 1.344
30017 Std Dev 0.9318 190 — Std Dev 0.9892
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eta (Zvix=x20cm)

blue->inner barrel, red->outer barrel
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eta (MBD, zvtx=-20~20)

h_eta_inner_mbd_z20
Entries 3460444
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Std Dev 1.043
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eta (Zvtx=x10cm)

blue->inner barrel, red->outer barrel

eta (MBD, zvtx=-10~10)

h_eta_inner_mbd _z10
9000 = Entries 521109
— Mean 0.3847
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eta (Zvtx=xbcm)

blue->inner barrel, red->outer barrel

eta (MBD, zvtx=-5~5)

_ h_eta_inner_mbd_z5
1600 — _ Entries 100423
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eta (45<ADC<200)

right: blue->inner barrel, red->outer barrel

left: All,
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eta (use MBD Z-vtx,45<ADC<200)

h_eta_mbd_adc45 200
Entries 8261517
Mean 0.9266
Std Dev 1.163
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eta (use MBD Z-vtx,45<ADC<200)
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eta (Zvitx=x20cm & 45<ADC<200)

blue->inner barrel, red->outer barrel

eta (MBD, zvtx=-20~20,45<ADC<200)

_ h_eta_inner_mbd _z20 adc45 200
= ol FLIJ[IJ ”” Entries 1585405
: o Mean 0.5747
— I Std Dev 0.9778
— I In
: | | | | | | I‘H | | | | |
4 _3 0 3 4
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eta (Zvitx==10cm & 45<ADC<200)

blue->inner barrel, red->outer barrel

eta (MBD, zvtx=-10~10,45<ADC<200)

: 7 | Eniries 246673
3500 [~ Uﬂ ‘JL - : Mean 0.1651
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eta (Zvtx=xbcm & 45<ADC<200)

blue->inner barrel, red->outer barrel
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eta (MBD, zvtx=-5~5,45<ADC<200)
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ADC distribution (no Cut)



ADC (no cut)
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x10 h_adc
— Entries 2.010859e+07
Hi Mean 178.7
| Std Dev 150.5
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ADC distribution (use INTT Zvxt)



ADC (85< 6 <95)

blue: all size, red: size=1

ADC(INTT Zvtx)

x10’ h_adc_angle5
160 — 3 Entries 967597
| Mean 149.7
B Std Dev 130.3
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ADC (85<0<95 & Zvitx=x20cm)

blue: all size, red: size=1
ADC(INTT Zvitx=-20~20)

h_adc_angle5_z20
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ADC (85<0<95 & Zvtx=x1bcm)

red: size=1

blue: all size,

50000

40000

30000 171+
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ADC(INTT Zvtx=-15~15)

h_adc_angle5_z15
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— Entries 370861
B Mean 155.8
- Std Dev 142.2
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ADC (85<0<95 & Zvix=x10cm)

red: size=1

blue: all size,
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ADC(INTT Zvtx=-10~10)
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h_adc_angle5_z10
— Entries 90137

Mean 161.6

Std Dev 154.8
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ADC (85<0<95 & Zvtx=xbcm)

blue: all size, red: size=1
ADC(INTT Zvtx=-5~5)

h_adc_angle5_z5

— Entries 35143
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ADC (75<0<85 & Zvtx=x20cm)

blue: all size, red: size=1
ADC(INTT Zvtx=-20~20 theta=75~85)

h_adc_angle80_z20

u _ Entries 492824
70000 - Mean 157.3
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ADC (75<0<85 & Zvtx=x15cm)

blue: all size, red: size=1

ADC(INTT Zvtx=-15~15 theta=75~85)

h_adc_angle80_z15

— _ Entries 307122
40000 |- Mean 159.1
— Std Dev 145.3
35000 |-
30000 - i
25000 H[] [ ]
20000 H
15000 H i )
10000 H i | _
5000 H 1| ] |—|_‘
0 100 200 300 400 500 600 700 800

89



ADC (75<0<85 & Zvtx=x10cm)

blue: all size, red: size=1
ADC(INTT Zvtx=-10~10 theta=75~85)

h_adc_angle80_z10

—_ Entries 84278
10000 Mean 166.7
b Std Dev 157.2
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2000 L u =
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ADC (75<0 <85 & Zvtx=xbcm)

blue: all size, red: size=1

ADC(INTT Zvtx=-5~5 theta=75~85)

h_adc_angle80_z5
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1 Mean 177.3

Std Dev 164.8
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others



theta
left: use INTT Zvitx

theta

-
o
w

right: use MBD Zvtx
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theta (used MBD)

x10° h_theta_mbd
_ Entries 2.010859e+07
[ Mean 0.6499
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left top: no cut,

ph' left bottom: Zvtx=%10cm,

x10° h_phi
: Entries 2.010859e+07
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right top: Zvtx=+20cm,

right bottom: Zvtx=x5cm
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ADC vs theta (Zvtx: INTT)
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cluster size vs theta (Zvtx: INTT)

cluster size vs theta

90 h_theta_size

[ — - Entries 2.010859e+07 |

[ Mean x 0.9879
80— Mean y 2.569 |
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cluster size vs z

cluster size vs z

h_z size °
90
[ - - Entries 2.010859e+07
[ _ Mean x —2.444
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cluster size vs eta (Zvtx: INTT)
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cluster size vs eta

h_eta_size
Entries 2.010859e+07
Mean x 0.8183
Meany 2.571
Std Dev x 1.114
Std Dev y 2.729
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MBD charge vs INTT cluster

MBD charge vs INTT cluster

h_intt_mbd
Entries 10001
Mean x 2009 }
Mean y 347.5
Std Dev x 1811
Std Dev y 403
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/ViX
eft: INTT, right: MBD

Zvertex Z-vertex of MBD
h_zvtx h_bz
350 - Entries 10001 B Entries 10001
- Mean -13.81 50 — Mean -16.41
— Std Dev 12.77 B Std Dev 66.82
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MBD Zvtx vs INTT Zvtx

Zvertex of MBD vs Zvertex of INTT

h_zvix_bz
- Entries 10001
Mean x -16.02
Meany ~21.44
- Std Dev x 10.45
Std Dev y 8.175
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Graph: deltal vs number of event
deltal = MBDCLK - BCO-Full

140007
12000 —
10000 —
8000 [—
6000 [—
4000 —

2000 —

0 2000 4000 6000 8000 10000



