Quantification of Accidentals and
Other Beam Studies

* How does a MMSQ cut effect the accidental rate inside the primary
beam bucket?

 How does a QFactor effect the accidental rate inside the primary
beam bucket?

* Review of PhiEta Invariant Mass Yields *** accidental subtracted***
e Eta Only Q Factor
* Phi Only Q Factor
* PhiEta Joint Q Factor
* Elliptical Subtraction
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Summary of Important Results
 IMMSQ| <0.04: 22% Accidental Contamination

 IMMSQ| <0.02: 21% Accidental Contamination

 IMMSQ| <0.01: 20% Accidental Contamination

* Choosing a different MMSQ cut does not greatly
effect the accidental rate inside the primary beam
bucket



Events /0,060 ns

Events /0,060 ns

300

250

200

150

1000

800

600

400

200

Beam DeltaT, Joint QFactor

Beam A T : Q Weighted
. 7 : T . . : I i ¥ : T v v e
!:3 Integral

e 1 =
— I e
_— :I pE—
e e i e L S G e e SR S e =
= | =
= i =
= : =
il St e e e e B e W R LGS RS ekt =c il e il eieid SrenEe Rl Sl
— 1 =il

O
Beam A T (ns)

Beam AT : 1 - Q Weighted

i : : I g s 1 % g = ! g Entries 16981

B : Ij Integral _ 1.33e+04

e N T e SR TR SR e e e T —

Bt i _

PE— N A R e '.é_'."""_""""""""_'""'""'_"_""";"'_"'_:;""""_"__""'""""_"'_'""""""?f """""""""""

= ol A -?.- ' 8 i . i L & ._...‘.'.- 1 1 A .-..“l'"-'--t- l A PR, il 1 ...f' = eenal A =
—4 - 4 6

O
Beam A T (ns)



Events /0,060 ns

Events /0,060 ns

300

250

200

150

100

50

1000

800

600

400

200

Beam DeltaT, Joint QFactor

Beam A T : Q Weighted

TP TRT R ITAITT TR TTTiTs

T

Entries 16981
Integral 2715

| ~73% of the ‘best’ events 1 5
1 come from the primary ~ f......... o e=a s it = SRR e —3
peak B :

With accidental subtraction, : : : :
1 the total event yield would |-~ Rt remiEsne e fo e —
be 2715, E
| ~82% of the events inside |~ iy i Sl ueia e -

the primary peak | : :

| N l--q—-j---l--'.l'-'l i 1 A i 1 | 1 5 A 5 | 5 1 l-.i---'i‘"r"‘l.--"‘b"i"j RS LA |

.
m
o
=

|
N

i
—1.5 —1 —0.5 O 0.5 1 1.5 2
Beam A T (ns)

Beam AT : 1 - Q Weighted

Entries 16981

: l% : Integral : 9293

e L T EREE e R e ——
= ey £l
k- E B : i
s it 2
T-‘.l., P | PR PO IR l~~Jr.-.L--l-'..l.-:l.-.; ' 5 1 L M 1 M L 5 i | L .l 'l.\.i-.i.-'.‘-l‘"‘l.'1'--—r~-i--1~-~b-—l- A T
— —1.5 —1 —0.5 0] 0.5 1 1.5 2

Beam A T (ns)



Events /0,060 ns

Events /0,060 ns

Beam DeltaT, Not Qfactor Weighted

Beam A T : Q Weighted

S S A L I | B — Entries 16981
= E e e = e e e e Ll s Integral 1.698e+04
1200 —-----ooemeeenaaaes HE N Bes e SR IE O R S SAE LT R e B e S e /I e —]
oot WY Bl s e N Senime =

S| TN TS 8 R P N — =
600 Fm S . e =k =
400 _— e e =
oo~ = TR I e T e =
0 BR "l ' --'l'.. ' £ ) 2. .L A opope"" i ' l.- i ST e (| A R -o--‘l’-.. ' -.-I"-°- B A ]
) —a > 0 > 4 6
Beam A T (ns)
Beam AT : 1 - Q Weighted
L] L L] I L] L] L] I L] L] L] I L L]

] b e ey i e oA e - L i e el e ¥ e U Integral O
i o o R e =
BB s e e e e e e —
0 T —
O e L T S R ERRett STTTRERPEEREEPREES —

() E L L L ' L ' ' l L L L i L L L . A L L ' L L L ]

Beam A T (ns)



Events /0,060 ns

Events /0,060 ns

Beam DeltaT, Not Qfactor Weighted

1400

1200

1000

800

600

400

200

)

Beam A T : Q Weighted

M e e e | I ! Entries 16981

: h Integral 1.201e+04
~70% of the ‘best’ events e : ; : :
| come from the primary |~ R o e R i N Iaacy
- peak ) : : :

]
.

_________________________________________________________________________________________

the total event yield would : : :

1 be 9545, e e e S mEii Vs s i
~79% of the events inside i :

| the primary peak

1 With accidental subtraction, .................. .................. ............... __:

\ SRR R R EA Rk R as Raas Eane b

O
Beam A T (ns)

Beam AT : 1 - Q Weighted

R e s et e Integral O

Beam A T (ns)



Summary of Important Results
* With Qfactor Weights: 18% Accidental Contamination

* Without Qfactor Weights: 21% Accidental
Contamination

* The Qfactor Method appears to slightly decrease the
rate of accidentals inside the primary beam bucket
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Summary of Important Results
Eta QFactor: 2560 Events

Phi QFactor: 2031 Events

PhiEta QFactor: 2227 Events

Elliptical Subtraction: 2417 Events
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