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Introduction Analysis Process Further Analysis Process and Results * In addition to the detector efficiency, the Monte Carlo (MC)
and data discrepancy has been studied. This is to find the
 Dark photon (4') is a vector gauge singlet dark sector mediator - As we are at the pre-unblinding stage, we are studying - To find the efficiency, we study e*e™ — yy events where one background estimate on data by scaling the MC events.
which couples to the Standard Model (SM) photon. This is background. of the photons is highly leaking, i.e. only deposits a fraction £+ of Probe Photon of S I
i / i i * of Pro e Photon of ¢ Te” - ample
derived from a U(1)’ extension of the symmetry group. . The background can be split into 3 different regions as a Icz;‘c;tzfnfgfr:gyKlﬂI\t/lhzncdryssetzlivcr)]fe’izerOCr)Ii_qgte;fic;torr.]c\)/:/oenfurther _ 77 P
. : [:I MC13b = =
» The coupling strength € arises from the kinetic mixing of the function of the single photon center of mass energy, as the . P | = e __-"
. . . . released some energy into the KLM. 101} L
hypercharge and the vector field strength. dominant background differs between regions. _ | . high leakage 7
. L e, + + - » The leakage energy is defined by: = | = .
« At Belle Il, we are searching for a dark photon with signature * Low E*:eTe” — eTeTy, where both e"e™ are out of the :
ete™ = y,crA’, Where y,¢ is an initial state radiation and the A’ Central Drift Chamber acceptance Erear= Ebeam — Ecatorimeter o |
decays invisibly to two dark matter candidates; A" —» yyx. The - Middle E*: ete™ = yyy, where 2 ys are not reconstructed « Selection criteria of eTe™ — yy event: A A . ‘ . . ]
final state is a single photon. . . . . 200 | | | |
« High E*:ete™ - yy, where 1 y is not reconstructed. » Use two most energetic photons that are back to back ... discrepancy between MC and data
 The A" mass is obtained through the single photon energy; per event 15}

Predicted Background y’s Energy against Location
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msr = 4E} oam (Epeam — Episr) o) » No charged tracks from interaction point e
: : : : + 0.5 —

* The newly implemented trigger will allow these single photon | v » The two photons are split into tag and probe, where the tag W S
events to be saved (down to 0.5 GeV), which was not possible 5 < IS a photon which consists of E* > 4.5 GeV. Analysis of R i ; 3 i 5 6 — =
for the previous experiment Belle. . = efficiency is conducted using the probe photon. Fricey) C;E

, : AV . Ratio of MC to Data for High Leakage Probes =
107 e AR 47 o * In order to look at the gap structure, the efficiency was as a function of Tag Theta ID =}
Sxooe | % | < measured through t_he individual crystals of the ECL, labeled 121 | | fﬂ;gz 2479+ 0004 -] B
y # ol | O 3 -_ _ as Theta ID and Phi ID. J Proc 11 Exp 10 <L
: — 2| | L 1.0————7~———————H-—————1F VY P
’ L Belellsimusion 20l s | O « The efficiencies of the ECL and KLM detector are found by £ 1 efe” — yysample
\ ) ) o 51 o counting the hits both detectors had as a function of leakage Qo)
AN TR : | N energy of the photons. O |
\ | 0.6
N X .| = * Ahitin KLM is currently defined by: © |
1075 el | _' N S 04 INEEL
10 10 ", Gevic) | Belle Il simulation = Detected by at least 2 layers 5 | |
Based on arXiv:2104.102802 ol - °>) * Innermost layer of hit starts from 1 or 2, closest to the 0.2 ’ | | } I}
50 100 150 v ECL |
_ Trllglger Efflcllency folr ?ll?gle Photon agalnst E* : 6 [ o ] o0l | | | |
2 e T M - Hit has to be within < 25° of the ECL hit 20 30 40 50 60
g [ f ' ﬂTﬂ ‘H T Belle 1l Simulation Preliminary Theta ID
Eo_sf_ - + In order to put an estimate on the number of backgrounds in Photons in ECL with Leakage Energy > 2.8 GeV per crystal * Results show ’[hatt ff[)rr]' higl\l‘/\llé Iea1ki7ng photor:.& tf;ﬁ c:e;’;]a has
e B the High E* region, we seek the probability of missing a 140 6000 many more eveln S alr; | ( : )dsuggﬁs m|?/|c; at the gaps
3 IR : ohoton in the detector. e - between crystals may be larger in data than .
/ S . The two main detectors we rely on are the Electromagnetic 100 » Currently pursuing the correct scale factor for unblinding.
S - Calorimeter (ECL) and the Klong Muon Detector (KLM). o 4090
Belle Il Simulation Preliminary » Efficiency is reduced due to the gap structure of the : R Conclusion and Outlook
detectors, hence photons in those regions are considered | 2000 &
. o
Belle Il and Super KEKB unreliable. * — - Currently quantifying the background of e*e™ — yy in data
. . o 20 IR by looking at the detector efficiencies and the data and MC
Wavef”mSamp"”g(e”ergy'“me'p”'se's"ap_ - — ]- o e Theta ID (barrel) % « Work in progress on MC signal samples for signal selection.
/t\. . |y e Fraction of the photons also detected in the KLM ?U « The study is continuously being updated with new simulated
S - R S samples of MC and data.
Vertex detectors (VXD & I — {dggk] Nikko - § * We expect to achieve our estimated sensitivity through
2lager DEPPET piel detectors Pl Posign. e Side - " 80 =. .
4 layer double-sided silicon strip detectors (SVD) s e . en - . N ——t— 8 US|ng bOth the ECL and KLM Sub-deteCtOFS.
. _ Particle Identification (PID): il W 2 @ | | low _efﬁ.mency dueto - 60 <
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Aerogel Ring-Imaging Cherenkov Counter (ARICH) (FWD)
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