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General Status

« DBD-paper: no activities, working on vO1 -> v02

* Vietham proceedings (deadline: Nov./30): uploaded at
practice page

- LCWS2018 proceedings: just prepared template

* benchmark analysis: full analysis chain is now working
* IDR note: in parallel with benchmark analysis ~

- IDR itself: nothing |

« HC2018 talk: preparing for 10+5 min. talk, rehearsal on
Nov./22, 13:00 e




Disclaimer

* | Just got some numbers in IDR analysis, not yet think deeply.
Your comments are welcome.




Benchmark Analysis: Overview

* IDR samples with v02-00-01, further analysis with v02-00-02
» Use IsolatedLeptonTagging and VertexInfo

» Cut-based analysis (preselection)

« TMVA (BDTG)

* Toy MC

 Everything now technically works with ROOT6.08
* many thanks to Daniel/Junping/Remi/Yan/Jakob
* github work: finished uploading, no documentation yet




Benchmark Analysis

» Start to use VertexInfo functionality written by Daniel
* code Is available on github
 estimate primary vertex position using 2 tracks and fitting

* |solatedLeptonTagging -> VertexInfo

* Ecp/p<0.5,p>10 GeV, [dOsig| < 1019, |z0sig| < 1019, E
GeV, MVA cut > 0.7

« 2 muon tracks are subjected to Vertexinfo
 with or without beam spot constraint

yoke = 0.5




Without/With Constraint . y. z) = (10e-3, 10e-6, 0.3) [mm]
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Without/With Constraint . y. z) = (10e-3, 10e-6, 0.3) [mm]
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Without/With Constraint . y. z) = (10e-3, 10e-6, 0.3) [mm]
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Cut-based Analysis

* Needed some work for ROOT5 -> ROOT6

Table 1: List of processes used in this analysis.

lype Process name _ i . o o . .
Higgs | ffh_mumu Table 5: List of selection cuts. Definition of variables are written in the text.
higgs_f£f£fh # variable cut
2f 2f_7Z_bhabhag ) nothing no cut
2f_Z_leptonic | #u : I
4f 4f_singleW_leptonic b X“‘,/"Ndl‘(}l { -’ 05-1.5
4f_singleW_semileptonic 3 I’ﬂ | < 0.5 mm
4f_singleiZee_leptonic
4 1'_.*; 1 :13] cr:*’.{:n:.*_::{:fni leptonic 2 Ir‘l S ":3”
f'.f_.*; 1 1 r:*’.nu;u leptonic 5 l"r| <0310~ mm
_single _leg , 2
4f_singleZnunu_semileptonic 6 G(M“ M ) | GeV
4f_singlefZsingleWMix_leptonic / ‘wl‘ M 100 — 130 GeV
4f_WW_leptonic 8 CON 0;:';1 < 0.55
4f_WW_semileptonic Y NI: 0
4f_2%_leptonic 10 Evis 125 — 300 GeV
4f_ 2%_semileptonic |1 missing F » S GeV
4f_ ZEWWMix_leptonic 12 | cOS O] < 0.99
Yy —+4f | aa_4f




Table 5: List of selection cuts. Definition of variables are written in the text.

3 variable cut
0 nothing no cut
Cut Table s

2 x*/Ndf(ut) 0.5-1.5

3 |r:| < 0.5 mm

4 [ < 0.0l mm

5 |ry| <0.5% 10 mm

6 O’(M“lﬂ ) < |1 GeV

7 My 100 — 130 GeV

8 COs 0“.“ < 0.55

9 Np, 0

10 LEyvis 125 - 300 GeV

Il missing £ > 5 GeV

12 |cos Ol < 0.99

Table 6: Cut table of nnh3500-L-15. Table 8: Cut table of nnh500-L-s5.
# VVh  qgh/E7 i h [Th 2f af Yy — 4F # VWh  qgh/tTEh L - af Yy — 4t
h— _u"'_u_ h— ,_H'“‘ other h— j.l+}.l_ h— ].l+j.l_ other

0 57.54 AL12 4.122x10° 1.084 <107 3.808 x 107 3329x10° 0O 57.54 312 4122x 107 1.084x 107 3.808 x 107 3.348 x 109
| 54.67 28.17 6719.11  1.889x 10 1.213x10° 1.777 % 10/ I 54.54 28.01 6699.71 1894100 1.215x 10°  1.769 x 10/
2 53 66 27 TR 662380 1730 = 108 1.057 % 107 1.507 % 10" 2 53.46 27.58 6587 68 1.731 % 10%  1.056 x 10°  1.505 = 100!
1 5311 27 45 653018 1710 % 100 1.044 % 107 1.496 = 1 3 5289 27.29 6508.94 L71 x 10% 1043 x 100 1.492 = 10
4 5304 27 40 6304.0% 1601 = 100 1.014 % 107 1.455 = 1/ 4 52.79 27.27 6283.48 1.689 x 10  1.013x 10  1.452 % 100
5 5304 7 40 628 40 1600 % 100 1.0127 % 100  1.453 % 10 5 52.78 27.27 6256.57 1,683« 10° 1.011 x 10"  1.450 = 10¢
6 52,29 26.85 619586 1234 % 10° 9471 % 10° 1.406 = 10" f 52.20 26.82 619216 1.315x 10" 9590 x 107 1.412x 10"
7 50).88 26.13 164.25 4.000 % 100 3.200 % 10" 380,49 7 500.76 26.13 159,94 4427 x 10" 3.244 % 10" 385.11
8 50.87 26.00 12339 2.602x 10" 3.066x10° 37994 8 50.74 26.09 11749 2.764x 10" 3.009x 10" 38457
g 50.70 0.17 3.66 2551 % 10" 1.834 % 10" 204.94 9 50.54 0.19 2.97 2697 % 10" 1.830 % 10/ 212.93
10| 50.08 0.03 2.56 1203 % 100 1.263 %100 169.81 10| 4995 0.03 1.29 1416 x 10" 1274100 173.06
1 49.90 0.02 2.56 124939 1,204 x 10 153.87 1 49.79 0.01 1.29 127597 1218 = 101 158.94
12 AR 87 0.01 2 56 397 50 1,080 % 10" 144.03 12 48.77 0.01 1.29 27991 1.103 = 10° 14686




TMVA (BDTG) Analysis

* Needed some work for ROOT5 -> ROOT6

* Input variables are the same as of DBD (these plots are |5-
option ones)

Input variable: esum

(1N} dM [ 3,38

Input variable: costh_thrusiaxis

(1/M) dM £ 0.0512

costh_thrustaxis

WD-flow (5,81 40,0, D07 /0.0, DO

WD-flow (5,81 40,0, D07 /0.0, DO

Input variable: Pt_all
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Input variable: mumu_E

(1N} dN £ 4.22
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Input variable: principalthrust

(1/N) dN / 0.00885
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WD florw (5,B)c 40,0, D07 {000, DO

principalthrust

Input variable: mumu_costh

(1) dN 7 0.0385

WD florw (5,B)c 40,0, D07 {000, DO

mumu_costh

Input variable: sum_charge_costh

(1/N) dN / p.102

WD-flow (5,81 40,0, D07 /0.0, DO

5 2
sum_charge_costh

Input variable: subleadingmu_costh

{1/N) dN/ .05+

WD-flow (5,81 40,0, D07 /0.0, DO

subleadingmu_costh

Input variable: subleadingmu_E
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Input variable: leadingmu_costh

{(1/N) dN / 0.051

leadingmu_costh

WD florw (5,B)c 40,0, D07 {000, DO



Toy MC

« Same technique applied as of DBD: using CBG and poll

* full + benchmark: CBG fitting in bad resolution cases didn't
work, and nnh500-R cases gave negative precision (too small
events?)

* Obtained results for nnh500-L:
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Final Statistics

« BDTG cut point is different due to optimization

e >0.45 for I5, > 0.65 for s5

Table 6: Cut table of nnh300-L-15.

Table &: Cut table of nnh300-L-s5.

# vVvh qGh/E i~ h [Th 2f af Yy — 4f # vVh ggh/e* € h JIh 2f 4f Yy — 4f
h—sputu~ h—sputp other h—putpy~ h—utu other

0 57 54 3112 3122 =% 10° 1084 <107 3808 =107 3320 = 1P 0 57.54 31.12 4,122 % 10°  1.084 x 107 3.808 x 107 3.348 = 1P
i 54.67 218 17 6719.11 1.880 % 10 121310 1.777 % 10" 1 54.54 28.01 6699.71 1.894 x 10°  1.215x 10  1.769 x 10/
2 53 .66 2778 6623.80 1730 = 108 1.057 = 10  1.507 > 10°* 2 53.46 27.58 6587.68 1.731 % 10°  1.056 % 10°  1.505 x 10*
3 5311 27 45 6530 18 1711 = 100 1.044 = 108 1.496 % 10" 3 52.89 27.29 6508.94 1711 % 10% 1043 % 10%  1.492 % 101
4 53 .04 27 40 630493 1.691 = 10° 1014 = 10%  1.455 = 10¢ 4 52.719 27.27 6283.48 1.689 % 10° 1013 x 10 1.452% 10/
5 5304 27 40 6782 40 1.690 = 108 1.012 %10 1.453 % 10° 5 52.78 27.27 6256.57 1683 % 10° 1011 x 10%  1.450 = 101
6 5799 26 85 619586  1.234x 10" 9471 % 10° 1.406 % 10" 6 52.20 26.82 619216 1.315x10° 9500 % 10°  1.412 % 10"
7 50.88 26.13 164.25 4.000 = 10" 3.200 % 10" 380.49 7 50.76 26.13 159.94 4427 % 10" 3.244 x 10 385.11

8 | 5087 26.09 12339 2.602x 10" 3.066x 10" 37994 8 | 5074 26.09 11749 2764 10" 3.099x10"  384.57

9 50.70 0.17 3.66 2,551 = 10" 1.834 x 10" 204.94 9 50.54 0.19 2.97 2,697 x 10" 1.830 x 10/ 212.93
10 50.08 0.03 2.56 1.293 » 10" 1.263 = 10 169.81 10 49.95 0.03 1.29 L4165 107 1.274 % 10/ 173.06
11 49 90 002 7 56 1249 .39 1.204 % 10" 153.87 Il 49.79 .01 1.29 1275.97 1.218 x 10° 158.94
|2 48 87 0.01 2 56 397 50 1.089 % 10 144.03 12 48.77 (.01 1.29 27991 1,103 x 10 146,86
B 30.21 0) 0.04 29.12 904.89 26.00 B 31.45 0) 0 0 1157.12 38.96

(854.74) (25.41) (1037.44) (37.49)




Summary

 Everything Is technically working.
* Writing an IDR note is in good shape.

* Thinking time: 15(38.2%) v.s. s5(42.8%). What Is the origin of
this difference?

* Need to work on HC2018




