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Selection on photons

To get rid of converted photons that might
leave a track (e~e*pair) and get detected
and reconstructed, we apply a new selection
on the coordinate of the endpoint of our
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Fit w/ uncoverted photons selection
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Photon endpoints in detector

For 10k events: around 700 to 800 in the

For 1k events sample: around 70 to 80 in
the middle (tracker and not barrel)
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Differential Energy Resolution

5

'ag L 4

9 0.03 CEPC Ref-TDR .

§ Single Photon Events |

& ooas] . fa AR Al

27 085 < cosl) <083 In order to fit this distribution, we used a SC
= H |2 + y2 > 1830 1 . 0 .

g ooef 4 function which has a Stochastic term and

2 ]

i Constant term
0.015[

[ oE=Sec ] 5%
0.01 C — _ 0,
[ 5=2200%+0276% 1 U(E) = @ C%

VE

0.005 ; C=1.101%+0.332% {

oL ! ! ! !
80 100
Egen [GeV]



Differential Energy Resolution

On a log scale plot, it becomes evident that
f ] we have different tendencies in different
003 ceremetor | ranges (1-3GeV/3.5-5GeV/10-100GeV)
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Other differential distributions

We took a look at differential distributions of Photon Energy Scale relative to the truth
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Lower energies

S a0 b 8 r ]
54 L o F ]
b2 [ CEPC Ref-TDR ] & 30 CEPC Ref-TDR -
e =4 £ ]
L%’ 25— 0.1 GeV Single Photon Events — L%’ r 0.2 GeV Single Photon Events. 1
L -0.85 < cos( 0) < 0.85 ] 25 -0.85 < cos( 6) < 0.85
20 Vx + y? > 1830 N n 2+ y? > 1830 1
L 1 20
[ Unconverted Photon Ratio: 0.9779 mean = 0.0313 +0.0117 Unconverted Photon Ratio: 09529 |
150 ogler” E 15 20,0476 +0.0073 é
b ?ndi = 0.87 1
10 E 10 1
5 : 1
C L IS ISSENSsINAINg! C L - EEENEESENENEEResuE:|
—00.6 -04 -02 0 0.2 £ lJ.IllE £ 0.6 —00.6 -04 -02 0 0.2 e %4 e .6
( Reco. cen)/ Gen ( Reco. aen)/ Gen



Conclusion

Main problem for the diphoton channel is lower tail energy loss (events lost for m.,, <120
GeV)

Checking several differential distributions to try to see if we can figure out the problem
from there

Checking the energy deposition at the ECAL/HCAL to check for any leakage

More samples generated in the upcoming days to get better distributions (w/ CEPCSW
2412 once the bugs fixed)
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Back-up



So far, this is what we have for the diphoton channel (Check Kaili's slides from the RefTDR
meeting of 10.28)
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https://indico.ihep.ac.cn/event/24003/contributions/170614/attachments/83417/106212/20241028_CEPCsamples_Kaili.pdf

Fixing lower tail energy loss: One solution might be checking the clusters in ECAL and
HCAL, and see the energy in both to check for leakage.

Samples using PGun one-type particule response (1k/10k single photon events):

- 100MeV-900MeV (100 MeV step)
- 1GeV-5GeV (0.5 GeV step)
- 10GeV-100GeV (10 GeV step)



RGmatch for ® ranges not good either due to lack of events (range between 0 and 04 (0.4

step to get 15 points/bins))
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Rec-Gen matching

1 GeV events
Out of that, we get:

- Photon Energy Scale:
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Rec-Gen matching

5 GeV events
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Rec-Gen matching

10 GeV events
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Rec-Gen matching

40 GeV events
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Rec-Gen matching

80 GeV events
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In average we have 9.44 % of events with relative energy difference <-0.2 and 13.34 % < -0.1
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