K. Analysis
by Kevin Ludwick, Sanjib Mishra, and Carl Rosenfeld



The method that involves MC generated K°_:

First, I get the variables I need:

MIPPMCSummary* mcevt = new MIPPMCSummary;
MIPPMCTrackSummary* mctrk = new MIPPMCTrackSummary;

Which allows me to get the events from MCTruth:
evtTree->SetBranchAddress("tMCTruth.", &mcevt);

Then I loop over all mctrks from mcevt->GetTrk(). If the pid pdg
is 310 (the number for K short), I plot the energy.



C2% 120

2 events with 1 bmtrk

3 Pvtx # trks >= 3

4 Pvtx at least 3 trks gof >= 0.05
5 [(x-pos)”™2 + (y-pos)”™2] < 4.0

6 Pvtx z-pos within -825 to -830

Secondary vertex loop:

7 Svtx 2 trks

8 Svtx downstream of Pvtx

9 Svtx neutral

10 Svtx trks gof > 0.01

11 pT prim < 0.15

12 |Svtx mom| > 0.8 GeV

# of incident particles on target

# of generated MC K°

data

331355
182624
164238
163533

141302

18984
17430
8277
799
519
196

484133

MC

114558

95129

89537

89525

81607

6042

5377

2866

632

525

173

114558

32766



Cut Variable Plots
C2% 120

70000

60000

s0000

40000

30000

20000

10000

—— MC entries: BOSE?
Mean: -DU00E7E5
RMS: 047672
Underfice: 10
Oreerflow: 3

—fi— data enlries: 164233
Mear: -0U0S0113
RMS: 0248056
Underfice: 147
Oreerflow: 8B

B3

Pvix y-pos |

50000

40000

30000

20000

10000

35000

30000

25000

20000

15000

10000

s000

—— MC entries: BOS25
Mean: -B2AETI4E1
RMS: 1263421
Urderfioe: 185
Oreerflow: 471

— data enlries 161533
Mean: -B2T 716122
RMS: 1807245
Unrdefice: 5877
Oreerflow: 2299

| Pvix trk mult |
=107

—— MC entries: BOSE?
Mean: 0.065600
RMS: 0438041
Unrdefice: 7
Oreerflow: 5

—fi— data enlries: 164233
Mean: 0257186
RMS: 00314640
Urderfioe: 67
Oreerflow: 258

140

¢

120

100

B0

60

40

20

—— MC enlries: 714558
Mean: 9725188
RMS: GASE1ZD
Uriderflcree: 0
Oreerflow: 5

— data enlries 331355
Mean: 6093336
RMS: 5909836
Uriderflcree: 0
Oreerflow: 5

-IllllII|III|III|III|III|II

&




C2% 120

C 2% 120 GeV pT prim M eniries: B30
Mear: 0058555
— AMS: 00868352
Urderfiow: 14
140 Crvarflose: 44
—l— data eniries: 795
— Mear: 0.0&8445
120 — RMS: 0.117507
- Urderfiow: 34
100 e Crvarflon: 154
80 E+
60—
40
20
'ﬂ_'”'lllllllllll

0 005 01 015 02 025 03 0.5



C2% 120

—— MC enlries: 525
Mear: 0815196

120

100

80

60

20

=
III|II_I._LIII|III

RS 1064247
Urderfiow: 0
Crverflow: 9
—i— data eniries 518
Mean: 0.918515
RMS: 118570
Urderfiow: 0

Creerrflow: 15
—

0005 1 15



120

100

:11]

60

20

30
25
20
15

10

4

VO Plots (after all cuts)

C 2% 120

—— MC entrigs. 173
Mearc 0027215
RMS: 0411815

Uridefice: O
Crearflew: O
—fi}— data eniries- 196

Meanc -DOSTE4E
RMS: 0218065
Urdefice: 0
Crearflew: O

PRI IR S T S R S
] -1 [1] 1 2 3

(2]

| Pvtx y-pos |

—— M entriss: 173
Mearc -B2A 545350
RMS: 0UASH0EE
Urdefice: 0
Crearflew: O

—f— data eniries 196
Mean: -B27 946822
RMS: 1.117988
Urdefice: 0
Crvarfiow: 0

B

30 -829.5 -B29 -B28.5 -828 -B27.5 -827 -826.5 -826 -825.5 -825

Lmr e A AR AR
—4—

—— MC entrigs. 173
Mearc 0098415
B RMS: 04380455
- Uridefice: O
70 L Crearflew: O
B —g— data eniries- 196
— Meanc 0258525
60 - RMS: QU678
- Urdefice: 0
50— Charflow:
40—
0
20
10
Coa 1 L1 T R R |
-3 -2 -1 3
[_Pvtx trk muit_| —— MC eniries: 173
Mleanc 100575723
- RMS: 4 465386
5 Urdefice: 0
= Crearflew: O
B —f— data eniries 196
30 Mean: 10.867347
- RMS: 5003341
C Unrdefiow: 0
25 — Orwerflow: 0
20
15—
10—
S
[ PN T [ TN Y T [T T T T Y * L1 1
5

&

10 15 20

25 30



C2% 120

—— MC entries: 173
Mlean: -7 643152

C AMS: 10.450964
- Urderfioe: 1
60 __ Orvarflom: 0
r —fi— data énlries: 196
- Mean: 0.054582
50 — AMS: 10.E2E584
C Uriderficre: 0
r Orearfles: O
40—
[
20
10 —
ol _‘_r.‘l T T T
40 60

25

20

15

10

! E:ECIE'

10

.

—— MC entries: 173
Mean: 4 094052
RMS: 8424682
Uriderficre: 0
Cronrfiow: 0

—fi— data énlries: 196
Mean: 4843855
RMS: 14715148
Uriderflcree: 0
Orearfles: O

=]

=20 [1]

— MC entrigs. 173
Mean: -7E4.041809
RMS: 38.078324
Urdefice: 0
Crearflew: O

—l— data entries- 196

- Mearc -TEE210423
- RMS: 35.754113
- Uriderfice: O
— Chesrrflos: 0
I ti4,

-B00 -650 600




C2% 120

C 2% 120 GeV M-K_ —— MC eniies: 173
- Mear: 0448750
- RMS: 0084331
43 = Uridericm: 0
— Orverflow: 8
40 - e —i— data eniries- 196
. Mear: 0448273
35— RMS: (078291
— Uriderfioe: 0
10 :_ Crearflow: 17
25
— s
20—
15
10F —Q&
3 + M
— |
ﬂ i | | I-‘-I I_WI | | L | | | I — | | I — | -‘-I *
0.4 0.45 0.5 0.55 0.6

=
]
=
o
o



C2% 120

0, . [1]
R-Pvix-V' (sig) | I IR-Pvix-V" (back) |  MC eriies: 81
14 Mear: 51601576 Mear: 88527335
C T RIMS: 20 BIZ30 12 RIMS: 23 674764
- Undedioe: O | Undedioe: O
B Crearflow: 8 - Crearflow: 8
12— B d —iy data eniries: 28 L —iy data eniries: 28
B Fy Bean: 44215324 10— Mean: 67159877
o RMS: 17.54B711 B RMS: 368230731
10— Urideticrw: 0 B . Urideticrw: 0
| Crearllow: 2 8 __ Crearflow: 13
8 -
C & 6 _ - -
6l -
- a
s C N
2 B 2
u_||||||||||||| ||||_ o flllllllllllllll
0 20 40 60 100 120 0 40 60 BO 100 120
m — M Eniries: 7T
— Mean: 58454263
- RME: 26 337758
22 = Uriderfi: 0
- Overflom: 15
20 —— data eniries 196
18 . - Mean: 54951951
: RME: 24 B51433
16 :_ Urderficree: O
- Owverflom: 15
14 —
12—
10—
8
6
, -:;




C2% 120

R-Pvix-V'/y (sig) |

———BMC eniries: 82
Mean: 10581565
20 __ RMS: 7454003
— Urilerficra: 0
~ Overflow: 1
70— — i data enlries 58
- I Mean: 9453805
— RMS: 6567495
60 — Uriderficw: 0
E Crearfiow: 1
50 —
40
30 -
20—
10— |
a [T T T N TR NN T T O | T == | Li—t—t——
0 10 20 30 40 50 G0
R-Pvtx-V'/y (back) MC eviries: 81
— Mear: 24 5TEOES
- RMS: 14.E35683
22 = Uriderficw: 0
— Crearflow: 2
20 :_ —l— data enlries- 58
— Mean: Z2.0757449
18 = y RMS: 15000375
16 __ Underfice: 0
E Crverflow: 2
14 —
12—
10

=
=
=
>
=
ol
=



C2% 120

———BMC eniries: 82
Mean: 0058786

25

20

15

10

FMS: 00634580
Urilerficra: 0
Crearflow: O
—il— data enlries- 53
Mean: 0062189
RMS: 000538
Underficra: 0
Crearflow: O

I||_+_|I|||

a L1 [ |
015 02 025

*
0.3

0.5

0 005 01 0.35 04 045
T
e ihacki I ——MC enlries: B
Mean: 002617
RMS: Q06534
Underficra: 0
o Crearfiow: 1
- —l— data enlries- 58
&0 - Mean: 0022416
~ RMS: 0056R42
o Underficra: 0
50 - Crearflow: 8
40 —
30 —
20—
10 —
ﬂ:""' L1l TSI I I A AR I = S I =
0 005 01 015 02 025 ] ] 04 045 0.5



C2% 120

momentum asymmetry (sig) |

—— MC eniries: 82
Plearnc -00012198

138 RMS: 0360488
— Urdefice: 0
— Crearflew: O
16 — —l— clara enilries- 08
r Mearc 0043176
14 — — RMS: 0.390012
- Urdefice: 0
12 __ - Crvarfiow: 0
10
8
6
4 -
2
0 [T T N T T Y I L ' B
-1 0.8 068 -04 0.2 0.2 0.4 0.6 0.8 1
momentum Hﬁvmmetw [baﬂh} I — MC eniries: B
Mean: 0.014276
16 __ RME: 0523435
- Uriderficre: 0
B Croerflow: 0
14 — —— data enlries 58
C Mean: 01533184
12 — - RMS: 0 585067
r Urideficree: 0
10 = ] Cronrfiow: 0
8|
T T T fl T I T I T T % IR | L T
08 06 -04 202 0.2 0.4 0.6 0.8 1




LH2 84 data/85 MC

2 events with 1 bmtrk

3 Pvtx # trks >= 3

4 Pvtx at least 3 trks gof >= 0.05
5 [(x-pos)™2 + (y-pos)™2] < 4.0

6 Pvtx zpos within -823 to -843

Secondary vertex loop:

7 Svtx 2 trks

8 Svtx downstream of Pvtx

9 Svtx neutral

10 Svtx gof > 0.01

11 pT prim < 0.15

12 |sec vtx mom| > 0.8 GeV

# of incident particles on target

# of generated K°
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LH2 85 GeV pT prim
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LH2 84 data/85 MC
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LH2 58
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events with 1 bmtrk

Pvtx # trks >= 3

Pvtx at least 3 trks gof >= 0.05
[(X-p0os)”™2 + (y-pos)”™2] < 4.0

Pvtx zpos within -823 to -843

Secondary vertex loop:

v

8

9

Svtx 2 trks

Svtx downstream of Pvtx

Svtx neutral

10 Svtx gof > 0.01

11 pTprim < 0.15

12

|sec vtx mom| > 0.8 GeV

# of incident particles on target

# of generated K°
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Cut Variable Plots
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VO Plots (after all cuts)
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NuMI 120

events with 1 bmtrk

(one Pvtx) Pvitx # trks >= 3

(one Pvtx) Pvtx at least 3 trks gof >= 0.05
(one Pvtx) [(x-pos)”™2 + (y-pos)”™2] < 1.0
(one Pvtx) Pvtx z-pos within -940 to -830

ok, WN

Secondary vertex loop:

7 (one Pvtx) Svtx 2 trks

8 (one Pvtx) Svtx downstream of Pvtx
9 (one Pvtx) Svtx neutral

10 (one Pvtx) Svtx trks gof > 0.01

11 (one Pvtx) pT prim < 0.3

12 (one Pvtx) |Svtx mom| > 0.8

13 (one Pvtx) [mom asym| < 0.8

Secondary vertex loop:

7 (most trks) Svtx 2 trks

8 (most trks) Svtx downstream of Pvtx
9 (most trks) Svtx neutral

10 (most trks) Svtx trks gof > 0.01

11 (most trks) pT prim < 0.3

12 (most trks) |Svtx mom| > 0.8

13 (most trks) [mom asym| < 0.8

# of incident particles on target
# of generated K°_
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>= 2 Pvitx

VO Plots (after all cuts)
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NuMl 120
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NuMl 120
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Beryllium 120 (data only)
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events with 1 bmtrk

[(x-pos)”™2 + (y-pos)™2] < 4.0
Pvtx # trks >= 3

Pvtx at least 3 trks gof >= 0.05

Pvtx z-pos within -831 to -820

Secondary vertex loop:
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Svtx 2 trks

Svtx downstream of Pvtx

Svtx neutral

10 Svitx trks gof > 0.01

11 pT prim < 0.15

12

|sec vtix mom| > 0.8 GeV

# of incident particles on target
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Beryllium 120
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