Niharika Rout



-3 = ot A= - ~ i S = - / = P = - / = _ - b= — o - T - - /. S e - - . as® e leze.w S o -
o e ale Qs PN SO e P % By B TR O SO R PR ST O3 R B W TR O O PG O O B> oo e o o o e . e o o o y

 Many interesting missing energy analyses tag-side signal-side
* Relies on the tagging tools

 FEI: heavily used tagging tool at Belle |

a D 4 D A B
Tracks | ~Displaced Vertices J [ Neutral Clusters

et kAR \| Employs over 200 BDTs to reconstruct over
"A\\ / 10000 B decay chain
AN ‘ .
K2 \&"W R}epggc_zll_s on MC samples for the training of
D° DT D. \ €
DD D Incorrect MC description gives large FEI

B° B+ calibration/correction factor
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https://indico.belle2.org/event/6872/contributions/37447/attachments/17127/25504/FEIperformance_B2GM.pdf

Hadronic FEl

Limiting factor : ¢
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<1%" Gaetano@B2GM June 2022
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12 modes out of 36 makes 90%
of the total efficiency D nx

The results shown later are based
on these modes only!



https://indico.belle2.org/event/6872/contributions/37469/attachments/17190/25611/GdM_june22b2gm.pdf

E D i = 2 " = . A s = a Sy - Gl e 4 -« N -
oo pla 3 sears PO W OR PR NI O3 R B W PR ORPR - Peerd V3 T8 B W TR O AP - P O -

.o = 2o -8 - S o b a= T - - o . o - = - = o el S S - " . = el S
O O MW ORI DWORPR ST V3 7% By W PR O ORI ReT O3 B W TR SO R PR - P O . - 81 =2 R O3 W PR L WO RPR - w3 ¥3 W PN OB o g R g Raa 3 S oats N

Partial reconstruction for more statistics! Vidya sagar @ BHadronicMeeting

In CM frame of Y (45): B0 B*0 [*+0
- >
pBSig — thag

- o —
Px = pBSl-g_pﬂ""
EX — Ebeam o EJZ'+

tag sig
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— M. =1/ E2 p) We can look for D%, D**and even D**0 in
[ — — X — Px the recoil mass of a fully reconstructed
B and a 1t

Hadronic FEI
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https://indico.belle2.org/event/7433/contributions/38891/attachments/17835/26505/Slides%2027%20July%202022.pdf
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Overall calibration factor obtained using this method ~ 0.65
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Mrecoil Data/MC
1.84, 1.88] 0.64
1.82, 1.90] 0.66
1.80, 1.92] 0.70
D™
M recoil Data/MC
1.98, 2.02] 0.66
1.95, 2.05] 0.71
1.92, 2.10] 0.73
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FEI: mode by mode
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 Belle calibration
factoris ~ 0.8

e Belle ll: 0.65; why
so low at Belle 11?

e Most of the
differences are In

D 17 channels




Further investigations
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Looked at calibration factors at D-level; nothing suspicious!




Further investigations
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BELLE2-NOTE-PH-2022-002
Mode Belle (%) Belle 1l (%)

D’ 176 1 74 * The difference in the calibration

factor for Dzzr makes sense

(~30% difference in BR between
’ 1.69 1.56 Belle and Belle Il )

Dran

Drnrn 1 192 1 38 * Need to study other 3 modes!

Drrnn’ 3.94 3.42
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https://docs.belle2.org/record/2828/files/BELLE2-NOTE-PH-2022-002.pdf

Comparison with official values

D°ntn® | i = - Belle Il official
DPmram | ' ~ Belle Il B*>D®+

Dt rimn® | : G

¢

D°ntrtm n® | . ;
D*(2007)°m* | ——
D*(2007)°m*n® i
D*(2007)°nm*n*n [ -
D*(2007)°n*n°n® | — |
D*(2007)°m*m*n O | e :
D R'n” | -

D-rtmtmP |

| | | i | 1

| ]
DiO 0.2 4 006 08 1.0 312 14 1.6

# Data / # MC

11



Next steps
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e Closer look at recoil mass and intermediate resonances for these three modes

» Side-by-side comparison of the above distributions with the Belle dataset
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