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Resume 	
•  Current position 

–  Postdoctoral researcher at TDLI, SJTU, 2018–  
•  Education 

–  PhD at ICEPP, University of Tokyo, 2014–2018  
–  Master at ICEPP, University of Tokyo, 2012–2014  
–  Bachelor at Tokyo Metropolitan University, 2008–2012  

•  Publication  
–  "Evidence for the Hàbb decay with the ATLAS detector", ATLAS 

Collaboration, 2017, arXiv:1708.03299,  
–  "Search for heavy resonances decaying to a W or Z boson and a Higgs 

boson in final states with leptons and b-jets in 36.1 fb-1 of pp collision 
data at √ s = 13 TeV with the ATLAS detector", ATLAS Collaboration, 
2017, arXiv:1712.06518  
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Resume 	
•  Talks  

–  "Searches for new phenomena in leptonic final states using the ATLAS 
detector", International Workshop on Baryon and Lepton Number 
Violation, 2017, Case Western Reserve University  

–  "Kinematic Fit for VHbb", ATLAS Hbb Workshop, 2017, Stony Brook 
University  

–  "Search for the VHbb in pp collisions at 13 TeV using the ATLAS 
detector", ICHEP 2016 ATLAS Approval, CERN 

–  "Lepton Triggers for VHbb", ATLAS Hbb Workshop, 2016, University 
College London  

–  "Phase-1 Endcap Muon Trigger New Sector Logic Board", ATLAS 
TDAQ Week, 2014, Niels Bohr Institute  

•  Posters  
–  "World LHC Computing Grid", Society of Scientific Systems, 2012 , 

Kobe  
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Previous work and achievements	
•  ATLAS  

–  Muon Trigger  
•  Upgrade studies 
•  Preparation for Run2  

–  VHbb analysis  
•  b-jet energy correction 
•  Evidence for Hàbb 

•  ZHàllbb (2-lepton) channel 
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•  Introduction  
–  The Higgs boson was 

discovered by ATLAS and 
CMS experiment  

–  However, the most dominant  
(58%) decay of the Higgs 
boson, Hàbb was not 
observed in Run1  

–  The rate is important to test 
the SM and also sensitive to 
new physics  

–  Therefore, the measurement 
is followed with great 
attention in Run2  



Muon trigger upgrade studies  
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•  Thin Gap Chamber (TGC) is used to select events with high pT muons  
–  Most of events at the LHC are multi-jet background (1011 pb) 
–  Trigger rate must be < 20 kHz while the bunch crossing rate is 40 MHz  

•  In order to reduce fake triggers (proton, low pT muon), a coincidence logic 
for the inner station was enabled from Run2 (left)	

•  New trigger board prototype was developed for Run3 (right)  

2008 JINST 3 S08003

Figure 6.1: Cross-section of the bar-
rel muon system perpendicular to the
beam axis (non-bending plane), show-
ing three concentric cylindrical layers of
eight large and eight small chambers. The
outer diameter is about 20 m.

Figure 6.2: Cross-section of the muon system in
a plane containing the beam axis (bending plane).
Infinite-momentum muons would propagate along
straight trajectories which are illustrated by the dashed
lines and typically traverse three muon stations.

where a high momentum (straight) track is not recorded in all three muon layers due to the gaps
is about ±4.8� (|h |  0.08) in the large and ± 2.3� (|h |  0.04) in the small sectors. Additional
gaps in the acceptance occur in sectors 12 and 14 due to the detector support structure (feet). The
consequences of the acceptance gaps on tracking efficiency and momentum resolution are shown
in figures 10.37 and 10.34, respectively. A detailed discussion is given in section 10.3.4.

The precision momentum measurement is performed by the Monitored Drift Tube chambers
(MDT’s), which combine high measurement accuracy, predictability of mechanical deformations
and simplicity of construction (see section 6.3). They cover the pseudorapidity range |h | < 2.7
(except in the innermost end-cap layer where their coverage is limited to |h | < 2.0). These cham-
bers consist of three to eight layers of drift tubes, operated at an absolute pressure of 3 bar, which
achieve an average resolution of 80 µm per tube, or about 35 µm per chamber. An illustration of a
4 GeV and a 20 GeV muon track traversing the barrel region of the muon spectrometer is shown in
figure 6.4. An overview of the performance of the muon system is given in [161].

In the forward region (2 < |h | < 2.7), Cathode-Strip Chambers (CSC) are used in the inner-
most tracking layer due to their higher rate capability and time resolution (see section 6.4). The
CSC’s are multiwire proportional chambers with cathode planes segmented into strips in orthogo-
nal directions. This allows both coordinates to be measured from the induced-charge distribution.
The resolution of a chamber is 40 µm in the bending plane and about 5 mm in the transverse plane.
The difference in resolution between the bending and non-bending planes is due to the different
readout pitch, and to the fact that the azimuthal readout runs parallel to the anode wires. An illus-
tration of a track passing through the forward region with |h | > 2 is shown in figure 6.5.

To achieve the sagitta resolution quoted above, the locations of MDT wires and CSC strips
along a muon trajectory must be known to better than 30 µm. To this effect, a high-precision optical
alignment system, described in section 6.5, monitors the positions and internal deformations of
the MDT chambers; it is complemented by track-based alignment algorithms briefly discussed in
section 10.3.2.

– 165 –
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New trigger board prototype 	



•  In 2012 at Weizmann institute, we made new chambers to replace broken 
ones and recover efficiency  

•  In 2014 at CERN, we replaced the broken chambers (left),  and achieved 
about 90% efficiency (right) 
–  https://twiki.cern.ch/twiki/bin/view/AtlasPublic/L1MuonTriggerPublicResults 
–  https://twiki.cern.ch/twiki/bin/view/AtlasPublic/MuonTriggerPublicResults 
 

	

6	

Muon trigger preparation for Run2  
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b-jet energy correction 	

•  Kinematic Fit: Constrain llbb system to be balanced in the transverse 
plane, and improve b-jet energy correction (42%) 

•  Achieved about 40% gain in the Higgs mass resolution  

7	

 [GeV]bbm
20 40 60 80 100 120 140 160 180

Ar
bi

tra
ry

 u
ni

ts
 / 

5 
G

eV

0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

1.8

2

ATLAS Simulation
-1 = 13 TeV, 36.1 fbs

bb-l+ l→Powheg MINLO SM ZH 

 150 GeV≥ Z
T

p
2 leptons, 2 jets, 2 b-tags

Std.
σ)/σ - 

Std.
σ           (σ

Standard Jet Calibration (Std.)
-in-jet CorrectionµStd. + 
-in-jet + PtReco CorrectionµStd. + 
-in-jet + Kinematic Likelihood FitµStd. + 

15.2 GeV          0 %
13.2 GeV         13 %
12.4 GeV         18 %
 8.8 GeV           42 %

•  Muon-in-jet: Add  
semileptonic decay muon 
back to the jet after 
subtracting energy loss in 
the calorimeter (13%) 

•  PtReco: Apply pT 
dependent correction 
factor for semileptonic 
decay neutrino and out-
of-cone effect (18%)	

 
 

arXiv:1708.03299 



Evidence for the H à bb 	

•  2-lepton Run2 cut-based analysis results (left) 
•  0, 1, 2-lepron, Run1, Run2 multivariate analysis combined results (right) 

–  Observed (expected) significance: 3.6 (4.0) standard deviations  
–   	
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Working Plan	

9	

•  Reduce uncertainties to reach 5 standard deviations (left) 
–  Muon trigger and software studies  
–  ttbar data driven estimation using data in a control region (right) 
–  Kinematic Fit to use soft track information  
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Summary	
•  Previous work and achievements  

–  Muon trigger: 90% efficiency  
–  b-jet energy correction: 40% gain in the Higgs mass resolution  
–  Evidence for the Hàbb  

•  Observed (expected) significance: 3.6 (4.0) standard deviations 
•     

•  Working Plan  
–  Reduce uncertainties to reach 5 standard deviations 

•  Muon trigger and software studies  
•  ttbar data driven estimation using data in a control region  
•  Kinematic Fit to use soft track information  
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µ  = 0.90 −0.18
+0.18  (stat.) −0.19

+0.21  (syst.) 



Thank you! 	
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