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Physics Motivation

@ Measure the branch ratio of H — WW through
WW — lviv(l = e, u) on CEPC
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Precut on WW — ever

(CEPC Preliminary F ] CEPC Prdliminary
0.7 — Signal [ — Signal
r 0.8
0.6 — — Total Bkg r — Total Bkg
E os- E o0 -
£ oo B
Z s E o4r
< L < L
02— L
— 02
01— —
A L[ ]
0 1 2 3 4 5 6 0 1 2 3 4 5 6
N.Pho N.Charge
0.8 [ ] S.CEPIC Preliminary
[ — Signa
p— @ Number of Photon: N.Pho < 4
= 0.6 — 1 1
e @ Number of Charge:
g 04 ' 1 < N.Charge <5
R
02 . @ Number of Isolated Lepton:
[ N.IsolatedLepton = 2
00 1 2 3 4 5 6
N.isolated lepton
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Precut on WW — ever

0.06 CEPC Preliminary L CEPC Preliminary
005 I — Signal 0.05— — Signal
|| —— Total Bkg B — Total Bkg
£ 0.04+ £ 0.04—
=) L 5 L
g 0.03+ E’ 0.03—
2 002h Z 002
0‘01: i 0.01— JJ L’L -
I P, ‘ I ‘ L
00 5‘0 100 150 200 300 -150 -100 -50 0 50 100 150 200
P/(GeV/CY) P,/(GeV/CY)
006 CEFC Felininay o the Leading Leptons’ Transverse
| — Signal
005 — Momentum: 5 < Pp < 70
T
':Eéo-ﬂ"j o the Leading Leptons’
£ oo Longitudinal Momentum:
<
w02 —55 < P; < 55
0.01— . , .
\ mae @ the Leading Leptons’ Energy:
0 20 40 60 80 100 120 140

XK He

E,/(GeV/C?)

Jun Yan (SJTU)

20 < By <70
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Precut on WW — ever

CEPC Preliminary 0.05 CEPC Preliminary
— Signal [ — Signal
—— Total Bkg 0.04 Total Bkg
2 2003
.';é- :G: 0.02—
< <
0.01
6‘0 8‘0 l“)l) 1;0 140 0 50 11‘)0 150 200 2;0
E/(GeV/C?) MisEner/(GeV/C?)
[ CEPC Preliminary
0.057 Llll — Signal . ,
ooal — Tomibi @ the second Leading Leptons
2l Energy: Ejo < 45
X
| ‘ . @ Miss Energy: 150 < MisEner
Z o
ool @ the two leptons’ Invariant Mass:
) Lk ‘ 5 <llInvMass <70
00 50 100 150 200
llInvMass/(GeV/C?)
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Precut on WW — ever

CEPC Preliminary [ CEPC Preliminary

0.025 l
I S 0.4 — Signal
i \l'L Al — Total Bkg

0.02 1
2 L |‘|J \]1L E 0.3
?,0.015 [ L ? H
;:3 F |JI r|lfr — Signal E 024
= =
% 001 — Total Bkg = L

0.005 I JJI LI ILL-L 01
, / v |

L 'Lm*‘
0 20 40 60 80 100 120 140 160 180 0 20 40 60 80 100
included angle of the two leptons pull

@ included angle of the two leptons: 15 < l[{Angle < 130

2 2 2 2

sigDO% sigZO% sigDOf sigZO%
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BDT result of WW — ever

Linear correlation coeficlents in %

Linear correlation coeficients in %
100

RecPi2
RecPt!

a0

MissEnergy 100 1

e -

MissEnergy

linvMass.

Mg, us,sn% Recpy, ecm, Ul AL g, M"Ene,gf“ Recpyy ey, Pul
TMVA overtraining check for classifier: BDT . ,
A @ RecPtl: the Leading Leptons

7

Transverse Momentum
@ RecPt2: the second Leading
Leptons’ Transverse Momentum

@ A¢: azimuth angle between the
o ot two leptons

BDT response

6

HY

/N) AN/ dx
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BDT Cut Chain of WW — ever

B1O7 Sigrial ZHbkg S = SN Zor W
-0.4 330.5496 248.256 1330 51850 22431
-0.35 321.874 246.041 1117 34539 15801
-0.30 307.898 242.997 906 18032 o211
-0.25 290.969 239.076 715 7371 4957
-0.20 278.607 233.633 5902 3520 3241
-0.15 263.016 221.963 500 2001 2328
-0.10 236.632 200.791 415 o33 1514
-0.05 194.379 152.542 312 328 885

o 133.215 80.2149 198 90 459
0.05 64.301 25.9695 74 14 166
=277 = = \ 5% = =Z or WV WA~ 2 f
-O0.4 415 .488 13201 12072 432
-0.35 371.498 9016 o535 3249
-0.30 312.842 5605 5549 233
-0.25 265 .475 3703 29838 168
-0.20 220. 231 2734 2093 117
-0.15 197 .729 1989 1625 7o
-O0.10 164.476 1370 1176 59
-0.05 121 .627 762 T332 29
(o] 7O9.1129 2905 394 7

0.05 29.5636 64 180 7
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BDT result of 1
Cut efficiencies and optimal cut value

Signal efficiency ———" Signal purity
------- Signal efficiency*purity

Background efficiency S/ #sqrt{S+B}
C 5 : : 335 8
- =
1 o
=
=
=
Lol
(77

Efficiency (Purity)

02 ; For 336 mgnal an:l 136035 bac Dt.ll'ltl ................. .................. ..... 3
| i evenls ihe maxlmum S/ US+B is™ : p
L I 3.3147 when cuttlng at -0. 0252

TN T T T N T N B B B R O

0 1
-0.6 -0.5 -0.4 -0.3 -0.2 -0.1 0 0.1
Cut value applied on BDT output
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Cut Chain of WW — éver

ete — Signal ZHbkg SZ SW ZorWw
Total 11582 948400 871051 3.3278 x< 10° 520935
N, <=4,1 =< Negp < 5 99.8% 5.69% 20.4% 66.6% 99.6%
Nisotep == 2 81.4% 1.24% 13.3% 36.6% 81.0%
5GeV < Pr < 70GeV 79.9% 1.22% 10.8% 30.5% 68.7%
|Pz| < 55G eV 77.8% 1.20% 4.60% 14.8% 35.7%
20GeV < Ejy < 70GeV 76.0% 1.01% 3.43% 11.5% 28.1%
o < 45G eV 75.3% 1.01% 1.68% 7.92% 17.4%
150G eV < Fariss < 215G eV 74.4% 1.01% 0.59% 5.80% 11.9%
5GeV < llInvMass < 7T0GeV  73.5% 1.00% 0.32% 3.72% 7.54%
15° << Angle << 130° 68.5% 0.92% 0.24% 2.53% 6.14%
Pull < 30 62.9% 0.61% 0.19% 2.08% 5.61%
—0.0252 <= BDT 32.2% 0.02% 0.00% 0.00% 0.1%
number(weight considered) 172 120 256 174 701
ete™ — zZZ WW ZZorWW  2f

Total 1.12546 < 105  7.47571 < 105 838472 7.91415 < 10°%
N, <4,1 << N <5 6.29% 16.4% 80.7% 12.5%
Nisotep == 2 2.96% 5.37% 33.9% 4.42%

5GeV < Ppr < 70GeV 2.24% 4.34% 28.3% 3.99%

| Pz| < 55GeV 1.34% 1.88% 14.8% 1.18%
20GeV < FEp;; < 70GeV 0.98% 1.48% 11.7% 1.00%

F2 < 45GeV 0.64% 1.22% 8.33% 0.79%

150G eV < Ezrriss < 215G eV 0.26% 0.97% 6.52% 0.30%

5GeV < llInvMass < 7T0GeV 0.23% 0.65% 4.26% 0.18%

15° < Angle < 130° 0.15% 0.37% 2.39% 0.03%

Pull < 30 0.05% 0.25% 1.92% 0.01%
—0.0252 < BDT 0.00% 0.00 % 0.00% 0.00%
number(weight considered) 101 481 573 22
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E 350

= ! e E
e A L ow 5
o E ] - s%c groun o o500 g%ckground
S 5000 I o E
: 4000 ; 11 N_sig= 335.24: 89.03 :’ 200 ? N_sig= 112.76+ 47.48
[2] £ E
"E 3000 ? d N_bkg= 135968.39+ 378.94 "2 150 g I N_bkg= 2500.00+ 106.13
a0 g 10 |
W 10005 ‘/ W so- /

) St I | 0 E —
-0.6 -0.4 -0.2 0 0.2 -0.1 0 0.1 0.2
BDT BDT

o left: before bdt cut; right: after bdt cut
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the measurement of Bry_,yww (1/2)

o after BDT cut

channel (WW — lvlv) N.sig N.bkg AN.sig/N.sig=+/s+b/s

evev 172 2428 29.6%

@ considering

N.sig/(w - €sig)
L *O7H - BTIZ/Vﬁ\ez/

Bry_ww =

w is weight,eg;q is cut flow efficiency,set Aw = 0,Aeg;y = 0.
% = 0.5% and ignore the AL ,so

ABr _ \/(AN.szg)2 n (g 2 (ABH—)EV)4 ~ 29.6%

Br NSZg g BH—>eV
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measurement of Bry_,ww(2/2)

from last page,before we adopt BDT cut,the cut efficiency is 62.9%

@ but we don't adopt this value , we randomly select one half data from
11582 events, then get a new efficiency: e

channel (WW — ever) N.sig

before cut 11582
after cut 1902
Esig 32.3%

so the reconstructed N.sig from H - WW — evev :

11582%32.2%
LI582:82.9% ~ 11546

the measured Bry_ww = %2812‘5% ~ 21.4%

SO BTH—>WW ~ 21.4% + 29.6%
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Summary and To do

@ Brof H— WW is 21.4% + 29.6% through WW — evev
@ the fit result seems not better than number counting

@ the combined measurements of the 3 channels is not finished
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Thanks !
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backup
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Explanation of my signal weight

e professor Gang Li helped me generated 997637(~ 10°)
vvH(— WW) MC samples

o for my three signal channel
WW — evev, WW — evpuv, WW — uvuwv,i could roughly get
997637 x (10.71%2 + 2 x 10.71% x 10.63% + 10.63%?2) ~ 45432
events.

o considering L -ozp - Brz—,, - Bru_ww~ - (BT%VHGV + BT%VHW +
2 Brw ey - Brw ) = 5050 - 212.13 - 20% - 21.5% - (10.71%% + 2 -
10.71% - 10.63% + 10.63%2) ~ 2097

e the weight value:2097/45432 ~ 0.046

@ actually,i get 46018 events,not reach but close to 45432.

XK He Jun Yan (SJTU) WW — lvlv on CEPC 2018.6.28 18 / 20



the measurement of Bry_,yw through number counting

(2/2)

o after BDT cut
channel (WW — lvlv) N.sig N.bkg As/s=+/s+b/s

evev 172 2428 29.6%
evpy 419 3489 14.9%
Qv pv 223 2801 24.6%
@ combined As/s = L =11.7%

V/(1/29.6%)2+(1/14.9%)2+(1/24.6%)2
@ considering

@ considering

N

Braww =
- L-ozn - (Briy ., + Briy_,., +2-Brw e - Brivse)

% = 0.5% and ignore the AL ,s0 ?
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Previous result

o after BDT cut
channel (WW — lviv)

N.sig N.bkg As/s=+/s+b/s
evev 179 3053 31.7265%
evpuy 419 3489 14.8996%
Qv v 223 2801 24.6314%
@ combined

As/s = 1

/(1/31.7265%)2+(1/31.7265%)2+(1/31.7265%)2 = 11.8293%
@ considering

N
Br=——
" L-o

Ao

~% = 0.5% and ignore the AL ,so

AB A A
BTT - \/(88)2 + (7")2 = V/0.5%2 + 11.8293%2 ~ 11.84%
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