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Tail Fits on 10% data, %3 * 100% tritrig-wab-beam, and x3 tritrig samples
Mass resolution

ZCuts

A’ Acceptances®efficiency

Radiative fraction

Signal yield L1L1 and L1L2

Limits for L1L1 and L1L2 on 10% of the data

Another method for determining zcut (discussed yesterday)

Discussion of setting limits and combining datasets



Fitting Tails
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e | use the same function from 2015 analysis
(Z = Zn-wan)2 )
o - 202 Gaussian
F(——— < b) = Ae o Core
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Cuts
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Y Same tlg ht Cuts as Shown Cut Description Requirement
Layer 1 Requirement e” and e~ have L1 hit

previously

Layer 2 Requirement e’ and e~ have L2 hit
Track-cluster match X2 <10

Cluster Time Difference |t Ctuster — te-cCiuster] < 2 NS
Track-Cluster Time Difference |t +7rack — te+Cluster— Offset| < 4 ns
Track-Cluster Time Difference |t.-7yaer — te-cluster— Offset] < 4 ns
Beam electron cut ple™) < 1.75 GeV

Track Quality x?/dof <6

Vertex Quality Xoia <10

Table 4: Requirements applied to 1} after reconstruction as an initial set to study. The time
offset for data is 56 ns and the time offset for MC is 43 ns.

Cut Description Requirement

Tight Vertex Quality y R |

Radiative Cut Vop > 0.8 epeam GeV
Maximum Vertex Momentum Vop < 1.15 €peam GeV

VO projection to target Fitted 30 cut

VO x and y position Fitted 30 cut

Isolation Cut d+ %(:() + Ziarg f;—‘— sign(Py)) > 0

Table 5: Cuts currently being studied.



Mass Resolution

1 A
D= 7
e Parametrized based on Fitted Mass Resolution
, PO 1.364 + 0.07195
e Use Rafo’ latest data/MC . -A MG pi 0.02608 + 0.0007616
moller mass I~ VC Scaled
e (see detail mass resolution [ Voller Data
plOtS) = Moller MC
e Will be updated as we .
understand more -
e |also have mass resolution -
for L1L2 and L2L2 Bl
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Tail Fits ~%: tritrig-wab-beam

(see detailed tail fit plots)

uncVZ:uncM {abs(uncM-0.0961224489796)<2.8/2*0.00387087346939}

hnew2d
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Entries 247665
Mean x 0.09574
Mean y -4.151
RMS x 0.003108
RMSy

= " 1 £y 1 1 1 1 1
0.02 0.04 0.06 0.08 0.1 0.12 0.14 0.16 0.18
uncVZ {abs(uncM-0.0961224489796)<2.8/2*0.00387087346939}
hnew1d
Entries 247665
Mean -4.151
RMS 2.002
%2/ ndf 99.48/ 41
Amplitude 2.679e+04 + 7.463e+01
Mean -4.169 £ 0.004
Sigma 1.792 + 0.004
Tail Z 1.557 + 0.012
o =3 I M =l 3 1‘6” 2 3 7 %




Tail Fits x3 Tritrig

olL_AN
[ [ =7 o\
1 1 1 uncVZ:uncM {abs(uncM-0.0983673469388)<2.8/2*0.00392942040816
e (see detailed tail fit plots) . e ) } —
E Entries 1.105184e+07
= Mean x 0.09795
= Mean y -4.147
20— RMS x 0.003153
E RMS y 1.957
20— =
= =
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-10 —
-30 z— o
==
_50 E 1 1 i— [ 1 L L
0 0.02 0.04 0.06 0.08 0.1 0.12 0.14 0.16 0.18
uncVZ {abs(uncM-0.0983673469388)<2.8/2*0.00392942040816}
Fnew1d
10° Entries 1.1051848+07
Mean -4.147
RMS 1.957
10° %2/ ndf 4135/ 41
Amplitude 1.2186+06 + 5.0550+02
, Mean ~4.168 + 0.001
10 Sigma 1.762 + 0.001
Tail Z 1.571+ 0.002
10°
10?
10
1
E & I




Tail Fits 10% Data
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. . . uncVZ:uncM {abs(uncM-0.102857142857)<2.8/2*0.00404651428571}
e (see detailed tail fit plots) . —
— ntries 196065
= Mean x 0.1024
= Mean y -4.641
0E— RMS x 0.003248
= RMS y 2.064
20 = 6000
10 z— 5000
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-10 B
= 3000
20
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-30 E-
a0 E— 1000
_50 = 1 1 L 1 1 L. [ 0
0 0.02 0.04 0.06 0.08 0.1 0.12 0.14 0.16 0.18 02
uncVZ {abs(uncM-0.102857142857)<2.8/2*0.00404651428571}
hnewid
Entries 196065
10t Mean -4.641
RMS 2.064
%2/ ndf 132.4/42
s Amplitude 2.088¢+04 + 6.6480+01
10 Mean -4.692 + 0.005
Sigma 1.807 + 0.005
Tail Z 1.435 + 0.011
10°
10
1
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Data/MC Comparison
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° Comparing about the uncVZ {abs(uncM-0.0871428571429)<2.8/2*0.00363668571429)
same tritrig-wab-beam -
luminosity to 10% data 10° — data
e (see detailed tail fit plots) - - Figawabibeaip
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Data 10% L1L2

e Use the same fit function
as L1L1 (needs to be
explore)

e (see detailed tail fit plots)

uncVZ:uncM {abs(uncM-0.102857142857)<2.8/2*0.00404651428571}

hnew2d

o0 E Entries 48475
w0E— Mean x 0.1022
= Mean y -4.449
- = RMS x 0.003243
= RMS y 3.205
20 1000
10 E— R
oE [
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uncVZ {abs(uncM-0.102857142857)<2.8/2*0.00404651428571}
hnew1d
Entries 48475
Mean -4.449
R RMS 3.205
10 %2/ ndf 56.97 /69
Amplitude 3257 + 20.9
Mean -46+0.0
Sigma 2.88+0.02
10 Tail Z 1.419 + 0.023
10
] 1
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Data 10% L2L2

Y U Se th e Sa m e fit fu n Cti 0 n uncVZ:uncM {abs(uncM-0.0759183673469)<2.8/2*0.00334395102041}

o0 = Entries
oE- o3
as L1L1 (needs to be of- =5
20—
explore) wE-
0=
e (see detailed tail fit plots) e
o :
40 z_
50, = 0(‘]2 0.04 0.06 0.08 0{1 0.12 0.14 0.16 U‘ll8 0.2
uncVZ {abs(uncM-0.0759183673469)<2.8/2*0.00334395102041}
= Entries hnewc 10159
- Mean -3.445
o RMS 5513
: Sl il
T E Metn -3.504 + 0.062
- Sigma 5.186 + 0.066
| Tail Z 1.645 + 0.072




ZCuts L1L1

Zcut Scaled x9.77 at 0.5 Background

zcut [mm]

Zcut at 0.5 Backgrour;d L ¥2/ ndf 0.5345 / 41
— x? / ndf 0.4009 / 41 g oal— pO 41.65 +0.7883
- ] pO 338106828 | = [ x* p1 -466 + 25.69
o p1 3612225 | 3, « + 26t
- R 22 p2 2238 + 265.6
- . p2 1509 + 230 C p3 —3757 + 876.7
: p3 —2041+759.3 - 1
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ZCuts L1L2

zcut [mm]
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Zcut at 0.5 Background

— X/ ndf 18.59 / 41
- p0 58.33 + 4.649
T X p1 -876.9 +151.5
B p2 6591+ 1566
— p3 -1.911e+04 + 5169
N *
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Zcut Scaled x9.77 at 0.5 Background
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*

*

*
*

x2/ ndf 31.87/ 41
p0 71.8 £6.088
p1 -1130 + 198.4
p2 9023 + 2051
p3 —-2.683e+04 + 6770
*
l 1 1 1 l 1 L 1 l
0.12 0.14 0.16
mass [GeV1
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Zcuts L2L2

zcut [mm]
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Zcut at 0.5 Background

X2/ naf 72.01/41
- p0 70.76 + 9.15
" p1 ~945.6 +298.2
C x N p2 5337 + 3082
- P8 —1.244e+04 + 1.018e+04
e 1w b b b b Ly
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Zcut Scaled x9.77 at 0.5 Background

x2/ ndf

FTTTTTTT T T T[T T TT[TTT T TTTT[TTTT[TTTT[T T
[ | I I | I I I

pO
% * p1
* p2

p3

193.7 / 41

93.51 + 15.01

~1447 + 489
1.063e+04 + 5055
~3.144e+04 + 1.669e+04

[T

0.14 0.16
mass [GeVI
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A’ Efficiency

efficigncy
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Radiative Fraction

Used constant 0.15 for
now

| need to update this with
Tongtong'’s latest radfrac
histogram

| normalize the rate by
grabbing the number of
events in a small mass
bin

Radiative Fraction
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Computing Signal Yield - 10% Data

e Number of expected A’ events integrated past zcut

detectable detectable
3 [ 0.074 peak events 3 [ 0.028 peak events
[} — —
10° ] °1 08— = :
1 E_ o 107° — 107
- L1L1 10% Data i L1L2 10% Data
10;01;2 6x102  7x10° 8x10% 1(;*‘ i 107° 1 :
X X X X — 1 1 1 1 ]
mass [GeV] 5102 6x102  7x102 8x107 107 0

mass [GeV]
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Computing Signal Yield - Scaled Data

e 0.08 peak events for L2L2 scaled data

detectable

detectable o
s 2
2 0.48 peak events o Vs 0.20 peak events
o=
i = 10 10°=

L1L1 Sca L1L2 Sca
L g PR —— 1 W ' ' ' .
5x10 6x10%  7x102 8x10 107 i [GBN] 5x10°2 6x10%  7x10% 8x10°® 107 mass [GeV]
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Computing Signal Yield - Totals

epsilon*2

10°®

10°°

10—10

detectable

T ]\I\I\‘

0.094 peak event§

detectable
Entries 5000
Mean x 0.08695
Meany 2.121e-09
Std Devx  0.02017
Std Devy 1.86e-09

107

-2
0.14 19
mass [GeV]

detectable

N detectable
< Entries 5000
% 0 65 k t Mean x 0.08845
a . ven Meany  1.786e-09
oo peak events | oo . "Coress

Std Devy 1.545e-09

10°° 107
1 0—10

-2
0.14 10
mass [GeV]
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Setting Limits - 10% of Data
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e Using the optimum interval method
e How do we combine results? Treat them like 2 independent experiments?

N 10°, 10*
5 T
—i - o -
3 42 peak exclusion 7 116 peak exclusion
Ll ©
10° = . 10®
10°  F 10°
£ C 10?
107° = 107 S L
E C B |
_ 10 L 10
i = L1l
L1L1 10% Data J
10" = ' ; : ‘ 1 10:1;2 6x10°  710% 8<10% 18“ !
5x1072 6x102  7x102 8x107 107" mass [GeV] % X x x mass [GeV]
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Determining Z Cut - A Better (Unbiased) Way
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zcut 2RI
= € 24—
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" Fit here Interpolate 20— Interpolate
n here : here
- / - Fit here
— 16— /
— Fit here 14 Fit here
= J 121~
= 10—
: 1 1 1 1 l : 1 1 1 1 1 J
-2 -2 -2 -1 5 E 7 £
5x10 6x10™ 7x10 10 mass [GeV] 5x1072 6x102 7x107? 107" mass [GeV]
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Conclusion
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