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Experiment Setup

BEPC electron beam line:

* Incident Energy (E,): 2.9 GeV

* Target (Tungsten) : 0.1X|

* Shield Length (Lgy):
 0.05,0.1,0.2,0.3,0.4,0.5 [m]

Simulation Assumption:

20 incident electrons per event
* Only one dark photon per event
« EOT:10%

Signal Model:
 LDMX (G4DarkBrem) - fully integrated
* CalcHep (DSS) — still under refactoring
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Experiment Target Eo (GeV) Nei L, (m) Lgec (m)
KEK [50] W 2.5 1.69-10'7 2.4 2.2
E141 [51] w 9 2-10' 0.12 35
E137 [52] Al 20 1.87-10%° 179 204
E774 [53] W 275 5.2-10° 0.3 2
Orsay [54] W 1.6 2.-10'° 1 2

Results and perspectives in dark photon physics (2015)



https://s3.cern.ch/inspire-prod-files-2/235d83cdb212f5e1fd393b72579d89e3
https://github.com/tomeichlersmith/G4DarkBreM/tree/8bc35bba388348be90daef906e02f7f8adf6c64c

Sensitivity Estimation

Calculate I'y/_, ,+,~ for each mass point

detector

* Generate random lifetime (exponential decay)

Boost to lab frame and give L
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L = fc X Exp(lff—z)

Consistent with Xiang’s results
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Calculate L, w.r.t the beamline (compared with Lg)

EOT estimation:
. N »4 —
Nsig = 0,/ X0.1XoXLX 32 x10 36 ¢2

o, calculated from LDMX

Get quick estimation of limit suppose signal eff ~
100% with 0.5 bkg
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Sensitivity:
Should focus on

small masses with
[1076,107%]
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Some beam parameters

Particle Accelerator | Kinetic Energy (GeV) | Electrons per Bunch | Repetition Rate (Hz) | EOT/year (x101°)

CEPC linac 1.88E10 6E19
BEPCII linac 2.9 1.25E10 50 2E19
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Background Simulation with Depth: 50 mm
* Count: Number of particles per event

pi+ “n

Estimation of at least 150 tracks per event
Big challenge to tracking reconstruction

nu(mu) | 3

mu+ ~ 55 y per event

K+

~20 (e*,e”) per event

K(S)0 | .
K(L)O | :

D2 I
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Background Simulation with Depth: 50 mm
* Kinetic Energy distribution [MeV]

—e— SM Background
— MA’ =10 MeV
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