Total Efficiency
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25

15

0.5

Phi Bins

H_phibins_DATA

Entries 30
Viean 180

s5td Dev,  103.4

100

150

200

250

300 350

10

t Bins
H_tbins_DATA
| - - - Entries 30
| Mean  0.8741
L Std Dev  0.4667
|||||||||||||||||||||||||||||||||||||
02 04 06 08 1 12 14 16 18



Data Yield
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0.1

H_yield DATA

Entries 30
Mean 0.1743
Std Dev  0.0803

0.2 0.3 0.4 0.5 0.6 0.7

0.8 0.9 1



Simc Yield

18

16

14

12

10

—

|

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

H_yield_SIMC

Entries 30
Mean 0.02722
Std Dev 0.01268

0.9 1




140

120

100

80

60

40

20

Q2 (tbin 1)

_Q2._thin_DATA_1]

Entries 9754

Mean 5.414

Std Dev  0.4662

4.5

5

55

6

100

80

60

40

20

Q2 (thin2)

_Q2_thin_DATA 2|

Entries 6745

Mean 5.429

Std Dev  0.4872

50

40

30

20

10

Q2 (thin 3)
_Q2_tbin_DATA 4
T
Entries 3141
Mean  5.543
StdDev 04753
0
|I |
i |
| |
|I
||||
[ |
|
IIII|IIII|IIII|IIII 10 | |1}
4.5 5 55 6 6.5 7



W (t bin 1) W (tbin 2) W (t bin 3)

H_W_tbin_DATA_1 H_W_tbin_DATA_2 H_W._tbin_DATA_3
220

300~ Entries 9754 [ Entries 6745 | Entries 3141
Mean  3.033 Mean 3034 - Mean  3.032

I 200~ 100
I Std Dev 01094 Std Dev 0.1138 StdDev 0.1128

80

60

40

20

22 24 26 28 3 32 34 36 38 22 24 26 28 3 32 34 36 38 22 24 26 28 3 32 34 36 38



250

200

150

t(tbin 1)

H_t_tbin_DATA_1

Entries 9754
0.4241

Mean

Std Dev  0.1645

02 04 06 08 1 12 14 16 18

250

200

150

100

50

t(tbin 2)

H_t toin_DATA_2

Entries

Mean

6745

0.8139

Std Dev 0.08713
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02 04 06 08 1 12 14 16 18

220

200

180

160

140

120

100

80

60

40

20

t(tbin 3)

H_t_tbin_DATA_3

02 04 06 08

1

Entries 3141
1.073

Mean

Std Dev  0.0979
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HMS Cal etottracknorm

cal_etottracknorm DATA
E Entries
- Mean 0. 9963
- Std Dev. 0.04426
wE
©E
1
E 1 ! 1 !
0.2 0.4 0.6 14 16 1
SHMS Cal etottracknorm
P _cal_etottracknorm _DATA
{ k3 Entries 2960
: % Mean 0.3118
, f 3 5 v Std Dev. 0.2087
10 . g

; Aerr ] n
\ 1 .‘"'. 'jl
il il T T R
]I ‘I|\ ;lh I ‘ ”.lu ||" I |\|\‘ | ﬁ \H.w I |\| mm\ﬂ ‘u“hl "l\
|\||I\|im|u | \|| i\lh I |\|\I\l Hn n|u| Il Iu\||\ nl\u
' \HI | IH H‘ [I \I‘IH \HH‘ HHI
L 1 1 1 L
0 0.1 0.2 0.3 0.4 0.5 0.6 0,7 0.8 0.9

SHMS Aero Npe Sum
P_aero_npesum_DATA

10

Wi

il

HMS Cer Npe Sum

H cer npeSum DATA

i

Entries
Mean 11 51

Std Dev 3.708

SHMS HGCer Npe Sum
P_hgcer_npeSum_DATA
Entries 2960
Mean 0.05625
LStdDev 02251
3
10
x
10°
10 1 1 1 1 1 1 1 1 1
0 5 10 15 20 25 30 35 40 45 5
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H_W_DATA

Entries 1905
Mean 2.997
Std Dev 0.06324

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

N[ TTTI
N
N
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N
o



Center

Left . H_t_DATA

| —— Right ! Entries 20164
0.2 [ ilhm Bin Ecige 0 { Mean 0.6635
== Evis = 63893 Stg Dev  0.1722

=il BinCenter = 0.01 fl
safile= Bin Edge 1 &
| wefilem Evts = 63893 1
0.15 s=fil== BinCenter = 0.66 %
—| ==ll== Bin Edge 2 i |
—| ==l Evts = 63893 ! k
I—| ==fil== BinCenter = 0.96 i %

|| ==lll== Bin Edge 3

0.1} === Evts = 63893 ] { {
|| === BinCenter = 1.98 -- } ﬂﬁ#lhﬂ

}
k
— i
05— : §
0.05 i } Eﬂg}{ﬁi
f
L]




epsilon

H_epsilon_DATA

i Entries 1905
| Mean 0.5385
Std Dev  0.00494

0.22

0.2

0.18
0.16
0.14
0.12

0.1
0.08

0.06

{ |

0.04 ﬂ

0.02

oIIII|IIII|IIII|IIII|IIII-J_L!I'-I-:--I-:I|IIII|IIII|IIII|IIII
0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

o



MM,

H_MM_DATA

Entries 1892

0.07 l Mean 1.101

Std Dev  0.1897

0.06

0.05

0.04

0.03

0.02

0.01

IIII|IIII|IIII|IIII|IIII|IIII|IIII|II
—_—

--';::m;ﬁ-- ---Eﬂ:-'ergﬁi:-m-‘--;- ' ---- :
1 1 | | 1 1 | | 1 1 | | 1 1 | | 1 1 | | 1 1 | | 1 1 | | 1 1 | | 1 1 | | 1 1 |
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HMS ypfp

H_hsypfp DATA

Entries 1905
Mean -0.00213
Std Dev 0.004108

0.035

0.03

0.025

0.02

0.015

0.01

0.005

[ | ] | i e ,F_LEIII*J“IJ cl
—8.05 -0.04 -0.03 -0.02 -0.01 0 0.01 0.02 0.03 0.04




SHMS xptar

H_ssxptar DATA

0.016 Entries 1905

0.014

Mean 0.00731
Std Dev  0.02459
0.012 ]

0.01

0.008

0.006

0.004

: M N]‘JMJ |
Vi
s b

_0002 | |II|III|III|III|III|III|III|III
01 -008 -006 -004 -002 0 002 004 006 008 01

0.002

0
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HMS yptar

H_hsyptar DATA

Entries 1905

0.03 Std Dev 0.0096

] Mean 0.005619

0.025
0.02
0.015

0.01

0.005
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HMS Delta

H_hsdelta DATA

0.04 Entries 1905

Mean 2.04
Std Dev 1.326

0.035

0.03

0.025

0.02

0.015

0.01

0.005

O 1 1 1 | | 1 1 1 | | 11 1 | | | R | .il-l I-l-l I-“-I | | 11 1 | | I
=20 -15 -10 -5 0 5 10 15 20
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Theta Detected (th_xq)

H th g DATA

0.05— | Entries 2960

X Mean 0.03004

B I Std Dev  0.01487
0.04— Tﬂ
0.03—
0.02—
0.01—

0 B ce v e b gy .

02  -015 -01  -0.05
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Theta Recoil (th_bq)

H_th_recoil DATA

B Entries 2960
0.25— } Mean  0.2973
- Std Dev  0.3545
0.2
0.15—
0.1 |
- i
L i _
0.05\— . _
B B
O | | | | | | | | | | | | | | | | | | | F |w‘.§‘;&l | | | | | | | | | | | | |

-10 -8 -6 -4 -2 0 2 4 6 8 10



H_pmiss_DATA

Entries 1905

- Mean 0.9429
0.04— | Std Dev 0.322

0.03— ]

o g

0.01]— } i
:iﬂ{ L




emiss

H_emiss_DATA
s Entries 1905
- Mean 1.452
- Std Dev  0.3526
0.05[—
0.04— l!
0.03 h [
0.02— m}l
: "m’-ﬂl |
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pmx

_ H_pmx_DATA
— Entries 1905
0.2F } Mean  0.03707
— Std Dev  0.1142
0.18_— %
0.16 — {
0.14
0.12
0.1—
0.08[— %_
0.06 — i
0.04— }
0.02— g
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-10 -8 -6 -4 -2 0 2 4 6 8 10




pmy

H _pmy DATA
0.14 — Entries 1905
u { Mean  0.04936
- Std Dev  0.1875
0.12|— 1{
0.1—
0.08— {
0.06 — |
0.04/— w
- i
0.02(— i i
N j i
0— .
— 1 | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | |
10 -8 -6 4 —2 0 2 4 6 8 10



pmz

H_pmz_DATA

0.09 Entries 1905

H | Mean -0.9054

0.08 Std Dev 0.353

0.07

0.06

0.05

0.04

0.03

0.02

0.01

-8 -6 -4 -2 0 2 4 6 8 10
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Coin_Time

Coin_Time

Center

MM_vs_CoinTime_DATA

2
- Entries 2960
- Mean x 1.09
15— Mean y 0.4379
o Std Devx 0.2116
1= = StdDevy 0.9243
-
[ 8
05«
= =
o 6
-05fF=
F 4
af
E 2
-15F
[0 PRI BRI BRI R B S o
0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2
MM
Right
2 MM_vs_CoinTime_DATA
rC = - o, Entries 19256
Es .'L 3 Mean x 1.066
"~ Mean y 0.3343
- - Std Devx 0.2752
=3 Std Devy  0.9489
K
=
15
7
10
'F-_
-
ot :
[ S}
-
0
0. 0.8 1 1.2 1.4 1.6 1.8 2

MM

Coin_Time

=
4

0.5

-0.5

Left
MM_vs_CoinTime_DATA
= Entries 783
F - Mean x 1.023
— L] Meany 0.4695
F - - Std Devx 0.1832
r Std Devy 0.9182
E
C " om L
Coovo by by o by by by 0% beg v v bw v b v by 0
0.2 0.4 0.6 0.8 . 1.4 1.6 1.8 2
MM




SHMS_B

SHMS_B

Center

CoinTime_vs_beta_DATA

2
- Entries 2960
18 Mean x 0.4379
E Mean y 0.9874
16 - Std Devx  0.9243
F Std Devy 0.05801
14
12
=
08
0.6
04
0.2
co v b b b by by by v by 0
-1.5 -1 -0.5 0 0.5 15 2
Coin_Time
Right
2 CoinTime_vs_beta_DATA
Entries 19256
18 Mean x 0.3343
Meany 0.983
16 Std Devx  0.9489

Std Devy 0.06322

-1.5

-1

-0.5

0.5

15 2
Coin_Time

SHMS_B

T

1.8

16

14

1.2

0.8

0.6

0.4

0.2

Left

CoinTime_vs_beta_DATA

Entries 783
Mean x 0.4695
Mean y 0.992

Std Devx 0.9182
Std Dev

0.05492

v Vb by by b by b 0

-1.5

-0.5

0.5

15 2
Coin_Time




SHMS_B

SHMS_B

Center

1.8

16

14

1.2

0.8

0.6

0.4

0.2

o

MM_vs_beta_DATA

Entries 2960
Mean x 1.089
Mean y 0.9873
Std Devx 0.2153
Std Devy 0.05786

o

0.2 0.4 0.6 0.8 1 1.2

Right

18 2
MM

1.8

16

14

1.2

0.8

0.6

0.4

0.2

ol

MM_vs_beta_DATA

Entries 19256

Mean x 1.065 p

Meany 0.9826
Std Devx 0.2758
Std Devy 0.06359

o

0.2 0.4 0.6 0.8 1 1.2

18 2
MM

SHMS_B

1.8

16

14

1.2

0.8

0.6

0.4

0.2

Left

MM_vs_beta_DATA

Entries 783
Mean x 1.019
Mean y 0.9923
Std Devx 0.1848
Std Devy 0.05452

0.4

18 2
MM




Center Left

Q2 vs W DATA Q2 vs W DATA
E Enties 2960 2 B Entries 783
o Mean x 5.5 o Mean x 6.049
E Meany  2.998 E Meany  2.894
C StdDevx 031 36 Std Devx  0.2672
r Std Devy 0.06268 r Std Devy 0.04348
— 3.4
- - 32f
C =-Eea.‘.‘,= C
E ﬂN‘ A3
— 28
— 26
= 2l
tr PP IR T B B R 22 v v v b
4 15 5 55 6 65 4 15 5

3.8

3.6

34

3.2

2.8

2.6

2.4

22

Q2 Vs W DATA

Entries 19256
Mean x 5.372
Mean y 3.051

Std Dev x  0.4584

Std Dev 0.1063
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"CTime_eKCoinTime_ROC1" : (CTime_eKCoinTime_ROC1 > ((0)-((4.008)/2.0)-(0.25))) Center
(CTime_eKCoinTime ROC1 < ((0)+((4. .008)/2.0)+(0.25)))
P_RF Dist" : (P_RF_Dist > (0.75))

(P_RF DISt<(1 75))
"P_hod_goodstarttime" 'EP hod_goodstarttime = 1.0%
"H _hod_goodstarttime" : (H hod_goodstarttime == 1.0

" tr d H_gtr_dp >-8
(o a0 8§§ -otrdp>8)

P_gtr_dp" : (P_gtr_dp >-10)

P gtr _dp < 20)
"P_gtr_beta" : (abs(P gtr beta-1)) <0.3)
"P_hgcer_ npeSum : (P_hgcer_ ngeSum <1.5)
"P_aero_npeSum" : ( _aero_n um > 1.5)

"H cal_etottracknorm'™ (H_ca etottracknorm >0.7)
"P_cal_etottracknorm" : (P_cal_etottracknorm >= 0.0)



"CTime_eKCoinTime_ROC1" : (CTime_eKCoinTime_ROC1 > ((0)-((4.008)/2.0)-(0.25))) Left
(CTime_eKCoinTime ROC1 < ((0 +((4.008)/2.0)+(0.25)))

P_RF Dist" : (P_RF_Dist > (0.75))

(P_RF D|st<(1 75))

"P_hod_goodstarttime" 'EP hod_goodstarttime = 1.0%
"H _hod_goodstarttime" : (H hod_goodstarttime == 1.0

! tr d H_gtr_dp > -8
(o a0 8§§ ~ordp=-8)

P_gtr_dp" : (P_gtr_dp >-10)

P gtr _dp < 20)
"P_gtr_beta" : (abs(P gtr beta-1)) <0.3)
"P_hgcer_ npeSum : (P_hgcer_ ngeSum <1.5)
"P_aero_npeSum" '( _aero_n um > 1.5)

"H cal_etottracknorm': (H_ca etottracknorm >0.7)
"P_cal_etottracknorm" : (P_cal_etottracknorm >=0.0)



"CTime_eKCoinTime_ROC1" : (CTime_eKCoinTime_ROC1 > ((0)-((4.008)/2.0)-(0.25))) Right
(CTime_eKCoinTime ROC1 < ((0 +((4.008)/2.0)+(0.25)))

P_RF Dist" : (P_RF_Dist > (0.75))

(P_RF D|st<(1 75))

"P_hod_goodstarttime" 'EP hod_goodstarttime = 1.0%
"H _hod_goodstarttime" : (H hod_goodstarttime == 1.0

! tr d H_gtr_dp > -8
(o a0 8§§ e

P_gtr_dp" : (P_gtr_dp >-10)

P gtr _dp < 20)
"P_gtr_beta" : (abs(P gtr beta-1)) <0.3)
"P_hgcer_ npeSum : (P_hgcer_ ngeSum <1.5)
"P_aero_npeSum" '( _aero_n um > 1.5)

"H cal_etottracknorm': (H_ca etottracknorm >0.7)
"P_cal_etottracknorm" : (P_cal_etottracknorm >=0.0)
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