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Motivation

Some extensions of standard model predicted FCP maybe a type
of massive lepton. There are some conclusions of FCP with DAMPE

already.

But there 1s a lack of research on Light FCP, Light FCP would
propagate like electron different from FCP. Bremsstrahlung is an

Important physical effect for LightFCP.



Methods

* PSD: Charge measurement.

* STK: Charge measurement and
tracking.

* BGO: Energy measurement,

tracking and shower profile.
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Trigger: GO and G3

Fiducial cut

Pre-selections
LayMaxEng/TotalEng > 0.45

Zeta value > 25
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S e I eCt i 0 n S PSD charge reconstruction
PSD cuts

PSD path length

PSd two ends ratio

STK charge reconstruction

STK cuts

STK sigma conditions



Pre-selections

i Unit: mm
* Trigger cut: GO, G3.
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Pre-selections

LayMaxEng is the deposition
energy of the maximum
deposition energy layer in the 13-
layer BGO detector. TotalEng is
kinetic energy in simulation and
total deposition energy in flight
data.

As shown in the figure, the
oblique events meets condition:

LayMaxEng/TotalEng > 0.45.
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Pre-selections

\\\ 55-100 GeV
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(e} MC LFCP for eight energy region {2) MC Proton for eight encrgy region {h) Flight Duta for cight energy region

Zeta value is defined by following equation: { = %x 1078 X (sumRMS)*X Fj ¢,

where sumRMS is the sum of the RMS of energy deposition in all 14 layers of BGO, and
Flast is the fraction of energy deposited in the last BGO layer.



PSD two ends ratio
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STK cuts

Due to the existence of tungsten
plates, the charge signal of LFCP will
Involve many secondary particles.

To reduce the interference of
secondary particles, the following
restrictions are imposed on each sub-
layer of the signal, and the standard
deviation of the first four sub-layer
signals is required to meet the

conditions below.
* ClusterEnergy X 1—20 + NStrips < 6.
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STK cuts

The distribution of STK strips
under different layers and
samples. Whose X-axis is the
cluster energy of this certain layer
and Y-axis represents the
number of activated strips in this

cluster.
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Charge region

function was used to fit the PSD charge

spectrum and STK charge spectrum of LFCP

The Landau convolution Gaussian

and electrons respectively.
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Charge region

Based on the fitting results, get the PSD and STK signal '
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Efficiency and systematics
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Item MC LFCP (%) | MC Electron (%) | Flight Data (%) | Systematics (%)
Trigger efficiency 94.05 93,49 84,77 4.66
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> 1P e e e o : p—
-E E Lol —@- Trigger sys
= [ il —@ Track sys
g peiedeno g PSD cuts sys
o) ¥ i - STK cuts sys
5 B 8ie:l e
| LU rreiisscam, _ oy o . Ko e s TP o 2 A
9 I ey | i 10 T o e
e = o RS, A TR e o W - .V > & ’
3] B ; A I o
E Plerwie ® .
Q e e
et . bt T
L . s ‘ EEA00] ST X i' ,,,,,,
]
10.73 | I | [ —— Ll 1 | | | ——

13



Results
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The list following shows the meaning of parameters:
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(b) Signal region efficiency

e ®: The flux (cm™2sr~1s™1) or flux upper limit (if no signal observed) of LFCP.

* N,ps: Observed events.

Flux upper limit [cm®sr's' x 107
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(¢) Flux upper limit

* Texp: The total exposure time from run time. (about 2.1036 X 108s for 9 years with G3 trigger)

* Agsr: The effective acceptance (cm?sr), obtained from MC LFCP.

* Eregion: 1he efficiency of charge region for LFCP.

* €wrig. The trigger efficiency for LFCP, obtained from LFCP.

0: It is systematic uncertainty of LFCP, § = \/6

2 2 2 2
trig + 6trk + 5PSD + 6STK-
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Trigger Efficiency

Trigger efficiency

Flight Data A9 G3 it A N RREEE R NIRE:

1.
2.

1

1 ® o9
I ~ ? 2 . ;

oS

o8-

MIPs Z=4|aY 520 ;
STK EBfarEE &,

0.7 o g, . MR I OB o R
_ e ® o MCLFCP
i e Flight Data
0.5 ' _—

TS
Energy [GeV]

(a) Trigger efficiency

400

Ng3

€G3 =

AW ACC
DO Evergy
o Wy
it Log 10y

00200 0200 400 500

(NGO - NGO&G3) X (Npre—scale) + Ng3

X [285944479 (795)]

Y [No. 1: 14.480GeV]

200

LN B LA A

T

T

200

T

400

LI B

B AT
050 Sy
O Wy
1Bt Lagtiy

200

200

400

LBELAEL B (LAEL AL B LGl BRLAE RELBELOE 5 NRLIEL B0

AW AT
DGO Ty
030 Me¥

1Bet Lag O}

o
— B0

00

e
400



MIPs Events
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Figure 3.3: Zeta value
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STK Charge Reconstruction
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Shower cut
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Shower cut
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rack Efficiency
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