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Studied 7 topologies: features
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Studied 7 topologies: features
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Usable bits used for = physics

Referenceé _— .
detector Name Definition Topology(ies)
fty Different combinations of track based triggers. | tausxs
fyo _ . . . . . tau3x1+tauixi
cDC Svo : Pro: very effective with all different topologies  tausxq+taulx]
y . Cons: high performances restricted to the CDC only
Stt acceptance — generally not good in the endcaps tau3x1+tautxd
| | Different combinations of number of clustersand =
c4 energy deposited. tau3x1
ECL hie Pro: useful for specific topologies and coverage of tau3x1+tauixi
Iml endcaps regions . tau3x1+tauixi
: Cons: very poor for specific topologies :
cdc_kim tau3x1+tauixi
. Geometrical combinations of signals identified in the |
CDC-KLM| mu_b2b KLM, some with CDC matching. tau1x1
+ KLM mu_eb2b Pro: good for muons tauix1
ekim2 | Cons: High rate for line that only target muons tauixi
bekim tau1x1
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Usable bits used for = physics

Referenceé _— .
detector | Name Definition Topology(ies)
fiy #full trk>=3, |z|<20cm . tau3x1
fyo #full trk>=2, Ap>90°, |z|<20cm . tau3x1+tautxi
CDC Syo #full trk>=1 + #short trk>=1, A¢$>90°, |z|<15cm tau3x1+tauixi
stt #full tracks>=1, |z|<15cm, p>0.7GeV tau3x1+tauix1
ca | #CL >=4, 18.5° < OLas < 129.5° . tausx
ECL hie Total E>1GeV, 18.5° < fiag < 139.3° . tau3x1+tauix1
Iml Iml are defined in backup slide here  taudx1+tauix1
cdc_kim #full/short trk matching in KLM-Barrel/endcap>=1 tau3x1+tauixi
CDC-KLM| mu_b2b back-to-back matching in KLM-Barrel sectors tauix1
+ KLM mu_eb2b |  back-to-back matching in KLM-Endcap sectors tauix1
eklm2 Endcap KLM sectors >=2 tauix1
beklm | Endcap-KLM sectors >=1 + Barrel-KLM sectors >=1 ! tau1xi
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Efficiency evaluation

Standard performance studies:
(hie or ImlX) & CDC — trigger

“CDC-trigger = hie or ImlX
(hie or ImIX) & KLM - trigger stt could have larger
EKLM—trigger — hie or lmIX efficiency since we might lost |

events with tracks in the
_ (ffy or fyo or stt) & ECL — trigger endcaps

gECL—trigger —

ffy or fyo or stt
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Efficiency evaluation

Standard performance studies:
(hie or ImlX) & CDC — trigger

“CDC—trigger = hie or ImlX
(hie or ImlX) & KLM — trigger stt could have larger
EKLM—trigger — hie or lmIX efficiency since we might lost

events with tracks in the
_ (ffy or fyo or stt) & ECL — trigger endcaps

gECL—trigger —

ffy or fyo or stt

Absolute efficiency studies:

CDC — trigger KLM - trigger
8KLM—trigger —

gCDC—trigger —

Initial events

Initial events

ECL — trigger

Initial events

8ECL—trigger —

Important caveat: \\
~ this is made on MC only, as soon |
\_ as we consider TSIM reliable
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Standard performance studies: tau1x1

tau1x1 topology for different final states
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Standard performance studies: tau1x1

tau1x1 topology for different final states
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Standard performance studies: tau1x1

tau1x1 topology for different final states
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Standard performance studies: tau3x1

tau3x1 topology for different final states
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Standard performance studies: tau3x1

tau3x1 topology for different final states
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Ongoing efforts in the = group (l)
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r LFUV preliminary studies: 1x1 topology

Preliminary data proc12-MC14 good agreement
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Belle Il simulation: e_sig for hie_Iml_all_eclmumu
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Ongoing efforts in the = group (I)
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Ongoing efforts in the = group (I
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Ongoing efforts in the = group (l1)

Study trigger efficiency for: © = e/p rho = control channel used to avoid unblinding: ¢ = 3m
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Ongoing efforts in the = group (V)
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https://indico.belle2.org/event/7911/contributions/46703/attachments/19549/29003/TM_221122.pdf

Summary table

Trigger Prescale Raw Physics Physics Physics note,slide Comments,
bit (today) Rate analysis analyzer (of TRG efficiency) priority

tt 1 9 7 1x1 - CDC trigger LFV tau3 iority: high
S s ~3x1 | for  group au3mu priority: hig

General checks only

fy30 1 & — — This presentation priority: low
(backup slides)
hie, — - 1x1 LFUV , LFV tau3mu, o _
hie3 1 ~ 31 T group LFV tauerho, priority: high
ToX LFV_taulkS
B - 1x LFUV , LFV tau3mu,
ImI2 1 + T group LFV tauerho, priority: low
7 3x1 LFV_taulKS
B LFUV , LFV tau3mu,
ImI6 1 € T 1x1 T group LFV tauerho, priority: medium
LFV taulKS
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Conclusion

e As of today, ~all the active analysis in the = group rely

only on ECL triggers
 Data and MC agreement are good and performances
are rather stable

o stt, hie and Iml are crucial bits for = physics

» performances for tau1x1 topology is in danger if stt or
ImIX will be prescaled

e tau3x1 performances are stable

e Kim related triggers can play an important role
e performances are still to be properly estimated by the
group (few hints in the backup slides)
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Hints on kim-related triggers
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Hints on kim-related triggers
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Taupair selection for the general study

Cuts applied to data samples:

e Event based cuts:
e nGoodPhotons<3 && nPi0<2

e thrust>0.85 + 0.52 rad <0_pmiss<2.8 rad + 1 GeV2/ct*<MZ2niss<49 GeV2/c4

e Particle identification cuts: PID global variables to separate the different r channels for

both topologies — different cuts are due to different statistical samples.
e taulxl: PID>0.9

e tau3x1: elD>0.5 + plD>0.5 + ID>0.2 on 3 prong tracks + mID>0.5 on 1 prong track

Cuts applied to MC samples:

e Event based cuts:
e nGoodPhotons<3 && nPi0<2

e thrust>0.85 + 0.52 rad <6 _pmiss<2.8 rad + 1 GeV2/c4<M?2nmiss<49 GeV2/c4

e Different = channels separated using MC truth variables in TauolaBellell:

e 1prong e: tauMCMode==
 1prong y: tauMCMode==2
* 1prong 1: tauMCMode==4,110,163,164,303

e 3prong decay: tauMCMode==3,4,13,14,22t028,32,33,24,41t047,63,66,70,85,112
e ——— A
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Iml trigger bits definition

Iml
Iml
Iml
Iml
Iml
Iml
Iml
Iml

~N O 0~ WN O

Low multiplicity definition from the trigger confluence page:

: (NCL = 3, at least 1 CL = 300 MeV(Lab)) (with 8iq=1 ~ 17), not an ECL 3D Bhabha
: one CL = 2 GeV(CM) with B8ig = 4~ 14

: one CL = 2 GeV(CM) with 6ig =2, 3, 15 or 16 and not an ECL 3D Bhabha

: ECL one CL = 2 GeV(CM) with 61D = 2, 3, 15 or 16 and an ECL 3D Bhabha

: one CL = 2 GeV(CM) with 8ig=1 or 17 and not an ECL 3D Bhabha

: ECL one CL =2 GeV(CM) with 6ID =1 or 17

: only one CL>=1 GeV(CM) with Biaq= 4 ~ 15 and no other CL=300 MeV(Lab) anywhere
7] only one CL=1 GeV(CM) withBiq= 2, 3, or 16 and no other CL>=300 MeV(Lab)
anywhere

ImI[8]: 170°<AdCM<190°, both CL > 250 MeV(Lab), no 2GeV(CM) CL in an event

ImI[9]: 170°<A$pCM<190°, one CL > 250 MeV(Lab), the other CL > 250 MeV(Lab), no
2GeV(CM) CL in an event

ImI[10]: 160°<AdpCM< 200°, 160°<>6CM< 200°, no 2GeV(CM) CL in an event

ImI[12]: (NCL=3, at least 1 CL =500 MeV(Lab)) (withBis= 2 ~ 16), not an ECL 3D Bhabha

e Red bits are already prescaled
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Performance of new Dbits:
bhabha veto on hie
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hie bits definitions w/ new bhabha vetoes

hie w/ additional
Bhabha veto 1

hie1

* New hie to reduce Bhabha contribution(condition-1)
* hie && 1CL veto && 2CL veto
e 1CL veto = not (N(CL)=1 && Bcwm in FW)
e 2CL veto = not (N(CL)=2 &&
(160°< 2 6cm< 200° && 150°< Adcm< 250°)
e See (link) for details

hie w/ additional
Bhabha veto 2

hie2

* New hie to reduce Bhabha contribution(condition-2)
* hie && 1CL veto && 2CL veto

e 1CL veto = not (N(CL)=1 && Bcm in FW)
e 2CL veto = not (N(CL)=2 &&
(160°< 2 6cm< 200° || 150°< Adcu< 250°)
e See (link) for details

hie w/ additional
Bhabha veto 3

hie3

* New hie to reduce Bhabha contribution(condition-3)
* hie && 1CL veto && 2CL veto

e 1CL veto = not (N(CL)=1 && Bcm in FW)

e 2CL veto = not (N(CL)=2 && CLLowere in FW or BW)
e See (link) for details

20
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https://confluence.desy.de/download/attachments/165978055/ecl-trigger-suppression-b2gm-20211013.pdf?version=1&modificationDate=1634084362359&api=v2
https://confluence.desy.de/download/attachments/165978055/ecl-trigger-suppression-b2gm-20211013.pdf?version=1&modificationDate=1634084362359&api=v2
https://confluence.desy.de/download/attachments/165978055/ecl-trigger-suppression-b2gm-20211013.pdf?version=1&modificationDate=1634084362359&api=v2

Performance of new bits: bhabha veto(l)

tau1x1 topology for different final states
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Performance of new bits: bhabha veto(l)

tau3x1 topology for different final states
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MC additional checks
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Overall performances

tau3x1 topology for different final states
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fficiency [%]

Overall performances

tau1x1 topology for different final states
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fficiency [%]

Overall performances

tau3x1 topology for different final states
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