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Probability of rare process
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Event classification in biasing study

Total beam on events

Produced biasing particle, and
biasing particle pass BiaskEmin cut

Successfully generate biasing

process.
* With Bias Factor T, T, until =
at saturation.
« Sometimes we add a final state cut (i.e. _
AE>2 GeV for EN), and only record Nrare = Rate(rare) X €gyer X Ngor

filtered events.
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Methodology

Scan bias factor: use n,,,,/1,,,, to fit P(x)

rare

Use n,,,, for each event instead of constant ,, , ,;

extracted by larger sample to eliminate statistical
fluctuation.

Add histogram truth_cutflow in DSimu output, to extract
key data:

* Mool » Mygre » TItEr efficiency

 Compatible with hadd merging file
Apply filter (Apply trigger)

Limit to at most 1 biased interaction in each event

Workflow will be uploaded to our git project
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® Opjased - Cross-section of biased events
®* Opool - cross-section of interested events
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ECAL vy process
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Electron Nuclear Target / ECAL
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Branching ratio ~ ¢./c, Nepelrare) = Brirare) X &, Neor

: : : . DSimu Trigger _ _
. . Branching Ratio . o Filter Efficency . DSimu Trigger
Branching Ratio Error Filter Efficiency Error I_Effl_cency Efficiency Error
(missingP >1,
GMM Target
(E,>2GeV) 2.04118E-07 1.0 0
GMM ECAL
(E,>2GeV) 2.59802E-06 1.0 0
PN Target
(E,>2GeV) 4.62047E-05 1.0 0
PN ECAL
(E,>2GeV) 8.30026E-04 1.0 0
EN Target : :
(Ec>2GeV) Running Running
EN ECAL Runnin Runnin
(Ee>2GeV) 9 J
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Todo

* Use ratio plot. add band by changing k by ~1% to see the sensitivity of the
variable

 P_pool, EN Branching ratio calculation, Calculate DSimu Trigger Efficiency
 Validation:

 Branching ratio in the inclusive sample
 Random seed be different for different bias type

» Validation: Check sum of track weight calculated by Geant4
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Biasing cut, filter cut

Example diagrams for rare processes

if (track->GetTotalEnergy() <= Emin) return nullptr;

M
Y
filter : AE = E, > 2GeV ) )
M AE > 2GeV
GMM
4 Lom
v X
o
\\ N N
N N'
EN

PN( }/N —> 7Z'N/) Nexpect(rare) = Br(rare) X Ehilter X NEOT
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ECAL y process w/ Truth Trigger
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Target / ECAL Electron

0.8

0.6

nbias/ﬂpool

0.4

0.2

0.9

MC/Fit

0.8

e MC — Fit o M/t Y MC/Fit < 0.75

DarkSHINE Simulation
Biasing Study: EN Target
Truth Pyiss > 1 GeV, EgcaL < 3 GeV

X*/NDF=1.46x10"*
(Orare)/{Oextra)=1.74x10> + 9.26x10’
(Oaxtra)ND=5.85x10"1 + 4.98x10

Npoot/Ntotai=9.97x107% + 6.21x107

: P(k1)=0.345
- Rate=7.66x10"7 *+ 6.30x10°% ------------- 0 R Ee Ll Rl e

P(1)=7.69x10° + 6.32x1077

$t44

- - d---{----------- +++ T Hhepeseeretetesetiteeseses — —

log;o(Bias Factor)

14

MC/Fit

nbias/ﬂpool

0.8

0.6

0.4

0.2

1.2

0.8

Nuclear w/ Truth Trigger

e MC — Fit o Mc/Ft Y MC/Fit < 0.75 A MC/Fit > 1.25

DarkSHINE Simulation
Biasing Study: EN ECAL

Truth Pyiss > 1 GeV, EgcaL < 3 GeV
x?/NDF=1.29x10*
(Orare)/{Oaxira)=1.39x107° = 2.19x10°®
(Oextra)ND=3.29 + 9.08x10*

Npoot/Notai=3.60x107% = 3.62x107
Rate=4.80x10% + 1.85x10°

P(1)=1.33x10° + 5.16x108

N r——

log;o(Bias Factor)




