sv@n  X/Y SI/GEM residuals tuning
for MC

* Residuals tuning results

* x2/ndf for identified tracks (Data vs MC)
 DCA for i+ (Data vs MC)

* Number of tracks in PV vs DCA

 DCA In Data after background subtruction
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BM@N Residuals tuning

* Using the same pools for MC as for Data

* Gaussian random smearing of coordinates for
MC points

Vasilii Plotnikov, 23.08.2021 2



BM@N

Residuals tuning results (S1)

dXsmo {ista==1} : I dXsmo {ista==2} | dXsmo {ista==3} | i ,
5000} : hdxime g hdx1me SuuuT | hdxime

r Entries 49642 6000~ | Entries 50978 s Entries 50950

L | Mean  -0.0002565 C | Mean -0.0002414 40001 ; 1| Mean 0.0002851
4000 Std D::I - 0.02232 50005 StdDev 001674 I StdDev  0.02209

- x1data 000" hdx1data 3000F | It haxid |

. r N : H t
3000: Entries 18504 F Entries 19674 r X Entries = E:!m 49

g Saber  00d0s! 3000 “[Mean  0.0008371 2000% Al...Imean  -0.003556
2000+ e . StdDev  0.03759 - I \stapev  0.03845

: i ? —— S g, N S . ——

b3 "2 01 02 03 $3 02 01 0 o1 02 o3 %3 "2 01 0 o1 02 o3
dx, cm dx, cm dx, cm
dYsmo {ista==1} i i | I dYsmo {ista==2} i i . I dYsmo {ista==3}

I J':F hdyimc 1600 | .J]'| hdyimc Ll s F“I hdyimec
1200k b .| Entries 49642 E I Entries 50978 1600} ) I Entries 50950

C Mean  -0.009038 1400; (] | ————— 1400F- - Mean  -0.006996
1000 ~I|| Std Dev 0.2093 1200" [ — L 0.1863 1200t ] ] Std Dev 0.1842
a0k hdyldata 1000: hdyldata : hdy1data

C : E Entries 19674 1000F : -

. | Entries 18504 800 ' . : Entries 20149
600F el Mean -0.0114 : N Mean  -0.002392 800F : Mean  -0.01586
a00f- ] SdDev 02717 600; rpiSte 02618 600 .| stdpev 02175

N re 400; ' ' a00f- ;rfl A
R 200, S R Y

P A . - C i ; E F"”F : Ty e

== o5 0 05 1 0 0 05 1 " T S -
* Talls for Data | than for MC
allS 10r ata larger tnan 1or
Vasilii Plotnikov, 23.08.2021 3



sM@N  Residuals tuning results (

dXsmo {ista==4} | : — , | dXsmo {ista==5} | E : : : | dXsmo {ista==6} | :
- [ hdx1me 2500 4\1 -1___hdx1mc 2500 f hdx1mc

Entries 36078 I | Entries 47591 5 : Entries 50113

T T 1T
pp— -

1500 | | | [sabev  ogsor a a | StdDev  0.05845 | StdDev  0.06092
hdx1data 1500 - —hdrtaata 1500 X H ~{__ hdxidata

T T TT
—]

Entries 13956 : : : Entries 18360 Entries 19813
“[oo{Mean - -0.00343 ) 4000 coeflot-Bo] Mean 0001827 1000

5 mell || L L

Y507 02 0 02 04 0s Y501

I dYsmo {ista==4}

1600F
1400
1200
1000
800
600
400
200
0

T T 1T
—d

.| Mean 0.009024
Std Dev _ 0.07259

1000

500

:'|=|.,__,. .
—LT

. L ; o o i i - .5 ‘ |_ S
0 0.2 0.4 0.6 —q}.ﬁ 04 0.2 0 0.2 0.4 0.6
dx, cm dx, cm dx, cm

I dYsmo {ista==5} | . I dYsmo {ista==6} | .
hdyimc 2200F i hdyimc F u hdyimc
Entries 36078 2000F ; 1| Entries 47591 2500F Entries 50113
Mean  -0.02663 :ggg Mean  -0.009224 |-| Mean  0.02477
StdDev  0.2034 1400 StdDev  0.1745 2000 IJ L StdDev  0.1482
hdyTdata 1200 _hdytdata 1500 “hdyTdata
Entries 13956 Entries 18360 -
1000 : Entries 19813
Mean _0.02723 800 I Mean 0.0008667 P h Mean 0.02167
I Std Dev 0.1835 1000 Std Do 0144

| 4005 g 500}
-' ‘—!‘#'dlrn\fl 1 | L1 |; -i- —P"‘."F‘rru I | I |q:|hl|*"!— -i- 0 -i--- "_f#:llll | |L re—— |-
-1 -0.5 0 0.5 1 -1 -0.5 0 0.5 1

200
s 0
-1 -0.5 0 0.5 1
dy, cm dy, cm dy, cm

LT

e Residuals for Data are close to MC
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BM@N

Residuals tuning results (

dXsmo {ista==8}

dXsmo {ista==7} ; . |
[ ﬁ hdx1me
2500( “| Entries 50599
- r[l Mean -0.001399
2000 | Std Dev 0.05357
- [I [ hdx1data
15001 | Entries 19990
- |J h Mean -0.005081
10001 JJ I;l Std Dev 0.06063
500: é é . éw
S _
Y6 o 04 06
dx, cm
F In : :
3000[ hdyimc
E Entries 50599
2500 Mean 0.03544
F Std Dev 0.1307
2000 . e
. || hdyidata
1500 = Entries 19990
E Mean 0.02835
1000 4 1 Std Dev__ 0.1363
500} k
: I L - ' L1 | L1 ' I
C— 205 0 0.5 1
dy, cm

- ﬁ hdx1mc
2500- J[ -] Entries 50004

: Mean 0.0008771
2000 1| StdDev_ 0.05031
1500 [ hdxidata

a fI Entries 19550

i fl StdDev  0.05995
500: ; qm 5 5

6 04 02 0

I dYsmo {ista==8}

2500 ﬁ[ Entries 50004
- Mean  -0.004151
2000 | | |stdpev 0128
- hdyidata
1500 J ] Entries 19550
: Mean  -0.008992
1000t 5 IJ EL StdDev  0.1374
SO0t
0: L | TR —‘—\”l-f;r I | -tha.l‘-' ) -_L L
-1 -0.5 0 0.5 1

dy, cm

Id)(smo {ista==9} |

1400

1200

1000

800

600
400

| Std Dev

200

i

- ::l hdximec

- |-| ""| Entries 48296
- ~f---{ Mean  0.001123
. q | stdpev  0.09171
- X ; hdx1data

r . Entries 18877
B btk S Mean 0.007814
. _pd:F 0.1024
C i

Ly

1
-0.2

02 04 06

e Residuals for Data are close to MC

Vasilii Plotnikov, 23.08.2021

0 .
dx, cm
I dYsmo {ista==9} |
2000F | )
1800E ' : hdyimc
1600 - Entries 48296
g Mean -0.07442
14{1{1E Std Dev 0.2274
1200 2 Y : hdy1data
1000f Entries 18877
800F Mean -0.05806
400 F L |
200F S e T |
= : P R TR N N R B o |
== 05 0 0.5 1
dy, cm
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BM@N for iIdentified tracks

8000 .............. ............. htemp
700080 ............... ............... ............... .............. ............. Entries 434251

6000 ...... MC ............. Mean 1.892

; : ; ; ; _Std Dev 34
5000 _ .............. ............. htemp

4000 L ............... ............... ............... .............. ............. E ntries 1 58_373

soof] Data _____________ Mean 3.102

Std Dev 5.495

2000fk
10001

0 5 10 15 20 25 30 35 40 45
+2/NDF

. for Data and MC are close to each other
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BM@N fOr T[

| Tri, dca T, Wo DCA cut, wo track in PV cut | | Tri, dca x*, wo track in PV cut | e I Tr1, deca =*, with 1rack in pv cut I ,

.............................. -| F n . : . : ] L 1

Entries 1784 .| Entries 1307

Entries 1443 _ 100:
Mean 0.6057 Mean 0.4213 | Mean 0.4058
Std Dev lJ 5298

8of . |stapev  0.2568
: ; Std Dev 0.2642
BOH- e ,,,,,,,,,,,,,,,,,,, o T P go o T e e

a0l , ...... . . , 40 : : ; : ;
P11 | ................ ................... ______________ . 1 S

120:

100

100f - :

80

| Data

aob i

Y 1 15 3 25 3 % 15 2 25 3 % 15 PR Y 3
dca, cm dca, cm dca, cm

I DCMQGSM, deca =*, wo DCA cut, wo track in PV cut I DCMQGSM, dca *, wo track in PV cut I DCMQGSM, dca w*, with track in PV cut

|'I<’¢?='P'Ptr1 1 300; - hdcaplptr1 1
lIquEI"lntruas o :::; 250 Entries 2683
ean - Mean 0.3143

SiviiDey, el 200 -| Std Dew 0.2256

hdcapiptri__1 [

Entries 3103 300
.| Mean 0.4189 2500 1
Std Dev 0.4159

200} | b

300/

250

200

150 ...................................................... e s 150 ,,,,,, SN S 150

100: e € 100_ ...................................................... e e = 100_

Vio

502 ...................................................... e e 502

15 2 25 3 % 65 17 15 2 25 3 b o5 1185 2 25 3
dca, cm dca, cm dca, cm

* “Track from PV” cut rejects tracks for Data
and tracks for MC

* DCA cut rejects tracks for Data and tracks
for MC Vasilii Plotnikov, 23.08.2021 7




BM@N  Number of tracks in PV vs DCA
Data _ MC.

> 25 [ Fri runs 4e40488 7 VT TTTTY S RN NI
L 5 T % h2 —6000
-~ : i h2 | -~
E 20 | 1m | Integral 73283 500 E 20 - Integral 405421
= =
15F 15

* Long DCAtall corresponds to P\ with low number
of tracks

Vasilii Plotnikov, 23.08.2021 8



BM@N

[ Runs 4649-4658, Prlmary\o'ertex GetNTracks{]ﬂ I——‘

2200

2000
1800¢
1600F
1400§
1200F
1000§
800F
600
400f
200§
ot

Entries
Mean
Std Dev

81217
1.431
4.882

25 Tr1, runs, 4649-4658, |zpv-zm.g|e.2 cm ||
i Tl E
20 T h2
Integral 45629
15}
10—
5
ﬂ....i....l....I....i....I....I....I....I....i....
0 1 2 3 4 5 7 8 9 10
DCA, cm

500

400

300

Number of tracks in PV vs DCA

[ DCMQGSM, Prlmary‘c'ertex GetNTracks()>1 = —
__. ............................................................................... . .............. h
20000 o Entries 239525
18000 __. ........................... . Mean 1.062
16000 § { StaDev 2206
14000 | | B —
12000 ; ........................... . .........
10000 5 [ :

80005
6000F—
4000
2000f—
ﬂ—. i

cm

py?

e Cut

eliminates long DCA tall
from PV with low number
of tracks

Vasilii Plotnikov, 23.08.2021 9



sm@en  DCA In Data after background

subtruction
Data

120F

L ‘ ‘ : M
1004 SO OO SO SPVU SUU f 1 " | =, S

* Background DCA distributions are

and they have

Vasilii Plotnikov, 23.08.2021

I Tr1, dca =, |zpv-(u.53+5}|<2cm |

than signal

10



sm@en  DCA In Data after background
subtruction

40—}~

350 — DCAGQSM. Iz_-0.581<6 cm
Euu ;__ A

250/}
200
150/
1004

5[].:_

— Trl, hl:-'.Fv-[J.ﬁi-:le:E_{hIva ser hapus s/ 2

e hy,=h1-(h2+h3)/2
. for Data and MC are close to each other
* We need to subtract this background from yields!

Vasilii Plotnikov, 23.08.2021 11



BM@N

Vasilii Plotnikov, 23.08.2021
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BM@N

Backup

Vasilii Plotnikov, 23.08.2021
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BM@N

for iIdentified tracks

22000 i T YTy PP PP TAPY WYYTTTYPPY FRPYISIII
200000 i T e hdata

18000 H- | Entries 168873

16000f)- | Mean 3.102 |

Std Dev 5.495

hme

; ; : Entries 534536
100{]0 .............. .............. .............. .............. ...... Mﬂ‘an 3-04 .......
aﬂ.ﬂn .............. .............. .............. .............. ...... Std Dev 4.815 |

- ; i i i
0 5 10 15 20 25 30 35 40 45

for Data and MC are close to each other

Vasilii Plotnikov, 23.08.2021

14



BM@N

for 1Tt

T, Wo DCA cut, wo track in PV cut |

[ Tr, dca

120
100}
8of
60
40
20

[ Tr1,dca «*, wo track in PV cut |

.............................. '| -
hdcaplptr1 120

hEapIp L 1T _

Entries 1784
Mean 0.6057
Std Dev lJ 5298

100
- i : Mean

Entries 1443

0.4213

................ ' ' 40

; ; StdDev  0.2642 |
................ 70 | ESUSUSSIROOES S5 JO00UPURSO 00 0000y eesnee. S N

,,,,,,,,,,,,,,,, T e 20F SRRSO SOSRORTN ISUURIN SO S S

III0_5||||1IIII1_5|||2 2-5 3 %IIIIIIII 1
dca, cm

I DCMOGSM, dca x*, wo DCA cul, wo track in PV cut

i
2 25 3

dca, cm

l DCMQGSM, dca n*, wo track in PV cut

hdcapi ptr1 1

hdcaplptr1 1 soof || i
. | Entries 3841
~| Mean 0.3467 400

Mean

Entries 3655

Std Dev 0.2269

0.2917

| std Dev 0.3605

aooll N1 1

05 1 1.5 2 25 3
dca, cm

* “Track from PV” cut rejects
and tracks for MC

DCA cut rejects
for MC

15 2

Vasilii Plotnikov, 23.08.2021

| Tr1,dca «*, with 1rack|n P\r’uut -

80

100[]- - S e
-| Std DEV 02558

1

_1

.| Entries

1307

| Data

1.5 2 2. 5
dca, cm

| pcmaacsm, deca =, with track in PV cut |—i

77y T C— —
20001 1

hdcaplptr1

Entries 3303
Mean 0.2686 |
Std Dev 0. 2083

3

MC |

15 2 2.5

et

dca, cm

tracks for

tracks for Data and

Data

tracks

15




M@~ Track from PV cut (wo CSC)

Track from PV Do
Trig pK+
Tr1 2637/76158
0,03463 Wo track from PV cut
Ko Tr2 1674/60779
= Trig
0,02754
Trl  4079/109842
Tr3 1460/38114 _
= 0,03714
Ll Kol Tr2 2464184117
0,02929
T3 2168/54104
0,04007
e Statistics almost with track from PV cut

* K+/11+ values for triggers with and without track from
PV cut are close

Vasilii Plotnikov, 23.08.2021 16



BM@N

| Tr1, dca «*, track from PV cut |

Track from PV cut (wo CSC)

Track from PV

[ _Tr1, dca K7, track from PV cut |

Wo trac

| Tr1, dca rn*, track from PY cut }

Ticapipiri 43 S0U a1 Tdcapipiri_ 43
T000F Entries 76158 i Eniries 3837 7000E Eniries 76158
E |_| Mean  0.38%2 :J-LI.I Mean 03415 £ I'I Mean 03802
6000F |std bev__ 02606 2500 "I |s1d Dev 02496 5000E | Std Dev__ 02606
5000 LI-L 2004 LLI 5000 Ll-L
4000 ; 1501 4000 g
120004 L § 30008 b
i b 1000 i h
2000§ F "-..Ll-L 20008
1000} sof L 10007
PN= -L"-|._._ ot i P 1"-|__._
N 0.5 1 1.5 2 25 0 0.5 1 1.5 2.5 3 0 0.5 1 1.5 2.5 3
dca, cm dca, cm
[ Tr2, dca =", irack from PV cut | [ Tr2, dca K7, track from PV cut | [ Tr2, dea =", rack from PV cut |
F J-LI 200E Entries 1674 £ ILI Entries 60
5000f 180:|| B i 5000 -, o2
F —L| 1605 LL F —I'|
4000 1400 4000
sl | "
2000(] 803 2000/}
| _"I,_I_L 60 L | -"l.,_l_L
1000} 40F 1000}
: . 20 o I : .
P A = AL ) PR A
Y S T VR S ¥ R Y B R ¥ 25 L Y R R ¥ 25
I Tr3, dca ', track from PV cut | [ Tr3, dca K, track from PV cut | | Tr3, dca r*, track from PV cut |
= I TOU i | i
| L Entries 38174 E Enries 1460 F L Enies  3a11d
F Mean 03966 160F Mean 03421 F Mean 03966
3000 LL Std Dev_0.261 1a02rh Std Dev 0.2399 3000 Std Dev 0.261
25004 120 25004
2000 1004 | 2000
1500} 11'1. 803 1500 "
i 603 ] L
1000 ; P 1M 1000;
500F 20F LLLL--..l 500F
oE -L‘"-v-._ oF k= oF 1"--;.._
N 0.5 1 15 2 25 0 0.5 1 15 25 E 0 0.5 1 1.5 25 E

e DCA with cut
 Tracks with

nan without cut

[ Tr1, dea K7, track from PV cut |

K from PV cut

Tdcakpiri_ 34

SUOT
F Entries 2637
b Mean 03415
2500 "I |stdDev 02496
2004 LLI
150]
1004
S50F -LLLrLLu_l
o T
L —Y T 15 2 553

| Tr2, dca K, track from PV cut '

200

Entries 1674

180

|.I

Mean 0.3401

160

L

|Std Dev0.2460

L

140
120

100
80

60

40
20

i

[ Tr3, dca K, track from PV
oo

'Y

25 3

r3_
Entries 1460

160
140

Mean 0.3421
Std Dev 02339

120

L

L
L

100
80

60

1

40
20

o
%

0.5 1 15

are included in PV

Vasilii Plotnikov, 23.08.2021
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sm@n X2/ndf Data vs MC for

Data DCM-OGSM

13{]00 — - }{103 1
s ] Iffn:lfl {1 J'nhllts}, n:ms 45.49'455.3 | htemp 100}~ ¥2/ndf {1./nhits}, DCM-QGSM | htemp
16000 Tl ! .............. :,.= .............. : .............. :'""! ........ EI'ItI'iES 51352”4 B

14000 1 IO .............. .............. ________ Mean 18.11
o . | std Dev 12.49 | Mean 14.63
12{]00 = ........... .............. .............. ........ R T std Dw 1254

10000 ______________ B — ______________ _____________ _____________ _____________ L. .............. .............. .............. .............. — — —
8000 2 I .............. .............. ....... ............. ............. ............. I : : : : : : : : :
B000 -
40000 .............. .............. .............. ............. ............ .............
2000} T

) AEES AR EFAFAPPN IFIVIVINN AARAS WP FIVINIFS U S A olb—— 1 [ B [ I B S

0 51{] 15 2{] 25 30 35 4{] 45 50 0 51{] 15 20 25 3{] 35 4{] 45
x*/ndf 2Indf

. | Entries  1.631116e+07

...........................................................................................................................................

* x2/ndf for Data significantly wider than for MC
Cuts for unidentified tracks
e NSIHIts>1 & nGemHits>2

Vasilii Plotnikov, 23.08.2021 18



BM@N

8000l Tr1, x%ndf n*|...0...] hchi2piptr1__1
: ; R ; Entries 109842

Enm ............. ............ ............ ....... Std Dev 10.23

x4/ndf Data for

C POITr, yAndi K |
25“’__ .:.: ..... I : ‘x' : |

Entries 4079
Mean 11.79
Std Dev 10.52

znﬂ.:_ ............. ............ ............ ......

150t L

100[ -t B b

En_ ...................................................................................................... -
K : : : : : : :

hchi2kptr1_2 |

e x2/ndf for

than for

significantly narrower

Vasilii Plotnikov, 23.08.2021
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