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Ctau distribution in signal region and sideband region

| compare the signal region and
sideband region ctau distribution

* The signal region ctau distribution
is prompt + non-prompt

 The comb. components ctau
distribution is more like non-
prompt.
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Ctau distribution in signal region and sideband region
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J/w1 mass € [2.95, 3.25]GeV
J/Y2 mass € [2.7, 2.95]U[3.25, 3.5]GeV

 The signal region ctau distribution is prompt + non-prompt
* The comb. components ctau distribution is more like non-prompt.



Comb. ctau distribution fit
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« The comb. ctau can use Exp@Gauss function to fit, its distribution like non-prompt component’s.
« But comb. function’s parameters are different from J/p non-prompt’s
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prompt
prompt JIy —
/ Non-prompt
J/ ,
Yo Non-prompt mu pair
mu pair orompt Comb. > Non-prompt
Comb./
\
Non-prompt Prompt Jy
mu pair J/
»0ld components: / ¥
» mass distribution and ctau Non-prompt = Comb
distribution are uncorrelation omb.
 There are 16 categories »New components:

* mass distribution and ctau distribution are correlation
* There are 9 categories ;



The 4D fit PDF

>Jlp + J/yg
f]psil * f]psiz* gpromptl * gpromptz
f]psil * f]psiz* gnon—promptl * gpromptz
f]psil * f]psiz* gpromptl * gnon—promptz

f]psil * f]psiz* gnon—promptl * gnon—promptz

« |use f to stand for J/y or comb. mass PDF, use g to stand for J/p ctau distribution,

use h to stand for comb. ctau distribution
« Compare to old PDF, the J/y + J/y component PDF don’t change.



The 4D fit PDF

»J/p1+ comb.

fipsi1 * feomb2 * Gprompt1 * prompt2

f] si1 * feomb2 * Iprompt1 * RNon—prompt2
f]psil * feomb2 * Inon—prompt1 * Yprompt2 P promp promp

f]psil * fecomb2 * Iprompt1 * Ynon—prompt2 f]psil * fecomb2 * Inon—-prompt1 * hNon—promptZ
f]psil * feomb2 * Inon—-prompt1 * Ynon-prompt2
»comb.+ J/p2

fecomb1 * f]psiz * prompt1 * Iprompt2

fecomb1 * f]psiz * Snon—-prompt1 * Iprompt2 ‘

fecomb1 * f]psiz * prompt1 * Ynon—prompt2

fcombl * f]psiz * hNon—promptl * gpromptl

fcombl * f]psiz * hNon—promptl * gnon—promptl

fecomb1 * f]psiz * Inon—prompt1 * Ynon—prompt2

« Compare to old PDF, the J/y + comb. component PDF change.



The 4D fit PDF

»Comb.+comb.

feompb1 * feomb2 * Iprompt1 * Yprompt2

feomb1 * feomb2 * Inon—-prompt1 * Gprompt2 n « N
fcombl * fcombz * MNon—prompt1 non—promptl

f cpmbl * feomb2 * Iprompt1 * Ynon—-prompt2

feomb1 * feomb2 * Inon—-prompt1 * Gnon—prompt2

« Compare to old PDF, the comb. + comb. component PDF change.



Old Fractions Y

 In old strategy, we do 2D fit in mass dimension to get the J/y fraction a ; do 2D fit in ctau
dimension to get prompt fraction b

Jy (a) Prompt (b )
Mu pair < Mu pair <
Comb. (1-a)

Non-prompt ( 1-b )

* The mass dimension and ctau dimension are uncorrelation, so we multiply the two dimension’s
fractions directly to get each total components’ fraction

Prompt [ a*b ]

Non-prompt [ a*(1-b) ]

mu pair Prompt [ (1-a)*b ]

Comb.

NN

Non-prompt [ (1-a)*(1-b) ] 9



New Fractions

» We first do 2D fit in mass dimension to get J/yp fraction a, then we do 2D fit in ctau dimension
to get prompt fraction b. Then we can get all 9 components’ fraction

Jy (a)
Mu pair < _ mu pair

Comb. (1-a)

Prompt —— J/iy (b)

/ Jy (a-b)

Non-prompt —, Comb. (1-a)
omb. (1-a

Prompt (b)

J/
o Non-prompt (a-b)

mu pair

Comb.—— Non-prompt (1-a)
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The new PDF and its coefficient

> Jlp + J/yp
b * b * f]psi1 * f]psiz* Iprompt1 * Iprompt2
(@ —Db) *b * fipsi1 * [ipsiz* Gnon—-prompt1 * Gprompt2
b * (a—b) * fipsi1 * fpsiz* Gprompt1 * non—prompt2
(a —b) *(a—b) * fipsi1 * fipsiz* Inon—prompt1 * Inon—prompt2
> J/yp1 + comb.

b*(1—a)x f]psil * fecomb2 * Iprompt1 * hNon—promptZ

(a—=b)x(1—a)x f]psil * feomb2 * Inon-prompt1 * hNon—promptZ

» comb. + J/y?2

(1—a)*b* feompr * f]psiz * hNon—promptl * Jprompt1

(1—a)*(a—Db)* feompr * f]psiz * hNon—promptl * Inon—prompt1

» comb. + comb.

(1—a)*(1—a)* feompr * feomp2 * Inon—-prompt1 * Ynon-prompt2
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New 4D fit

2016 (13 TeV) 2016 (13 TeV)
e L ~wime | Total number of events in this region is
el I e d B 1Y/
10° ~ = Jiyl+comb. and comb.+Jw2 10° E - ::: ;::r::l-:w comb.+J/y2 . . .
» Double Jpsi fraction is 0.80+0.02
& » Double prompt fraction is 0.157 +0.002
v °E * Prompt Jpsi pair frac is 0.157 =0.002
L : T « Prompt Jpsi pair events is 1771125
| f it 3 ]
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