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Current status

* |IH mode analysis
— |IH lepton ID + di-jet clustering is re-applied for DST file
e Sorry to occupy CPU nodes for a long time

— Next : Optimize selection criteria for 350 GeV
and apply BG reduction and evaluate BR measurement
accuracy

 Compare with luminosity scaling

— beam parameter dependence is checked for 250 and 350
GeV
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lIH mode analysis

IIH analysis procedure: di-lepton + di-jet reconstruction

(EIectron/Muon identification \
1. Lepton isolation + track energy selection

2. Calorimeter energy deposit fraction
information
If # of candidates > 2 :
\ select di-lepton mass is closest to Mz pair )

BG reduction should apply after the di-lepton identification

Ecm=250GeV Ecm=350GeV

Signal : eeH/uuH
BG : llgq, vlqq IIH 34.60 fb 25.25 fb
(eeH/uwuH/tTH) | (12.55/11.66/10.39 fb) | (10.96/7.16/7.14 fb)

t-channel diagram contribution
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Peak luminosity dependence

Luminosity difference is considered with following beam parameters

=2.0x10%*cm™2st, L. =500 fb-1at RDR 500 GeV

Int

Reference value : L

peak

RDR (LOI) SB2009 w/ TF NB w/TF
Ecm (GeV) 250 350 [500 (250 [350 |500 |250 |350 |[500

Peak L (1034 cms?
( ) 0.75 1.2 2.0 0.27 1.0 2.0 0.8 1.0 2.0

Integrated L (fb!) 187.5 (300 |500 |[67.5 |[250 |[500 |200 |250 |500
NB : New baseline parameter

Production cross section with beam polarization (e+,e-)=(+30%, -80%)
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Di-jet mass (M) distribution

Di-jet mass reconstruction after the di-lepton identification

/"~ Electron (eeH) | |RDR_250 (188f7) I Myon (uuH)

g T NB_350 (250fb") =m0
= RDR 250 (L=188 fb™") = rOR 250 (L=188 fb™")
€ 60 Entries 177577 t i Entries 145359
w B Mean 15.9 w = Mean 152
[ NB 350 wTF (L=250 fb 1 | —— NB 350 wTF (L=250 fb"
50.‘_ 13.49 - RMS 12.58
B Underflow 182.7 : Underflow 186.9
N Overflow  87.71 = Overflow 30.39
40|__ Integral 1529 .__ Integral 1579
- h350 i h350
30 Entries 12835 - Entries 9118
- Mean  15.1 = Mean 1164
20 250=1 529 RUS 13.03 i RMS 14.12
Underflow 224.5 B Underflow 147.4
Overflow 233.3 | - Overflow 133.6
10 Integral 1815 i Integral 1351

IIIIIIIIIlIIIIIIIIIIIIIIIIIII [l
%0 90 100 110 120 130 140 150 160

T | | | |

\ Di-jet mass (GeV) /

Larger cross section in eeH at 350 GeV  Smoothness difference comes from

from the t-channel contribution

0

90 100 110 120 130 140 150 160
Di-jet mass (GeV)

lower statistics in 350GeV sample
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Di-lepton mass (M) distribution

Di-jet mass reconstruction after the di-lepton identification

—| RDR_250 (188fb-"
.., Electron (eeH) =20 ( )" Muon (uuH) D
- NB_350 (250fb-")

% 120;—_ ROR 280 f~tes ) Entries 177577 .‘2200 = RDR 250 (L=188 ) Em:25‘|?5359
w B Mean 87.3 w Mean 89.75
- NB 350 wTF (L=250 fb™) 593 180 NB 350 wTF (L=250 fb™) 6233
1 00'__ Underflow 224.2 160 Underflow 106.5
i Overflow  11.42 140 Overflow 4.978
80!_— Intagral 1564 - Intagral 1685

- h350 h350
60l Entries 12835 100 Entries 9118
: Mean 20 80 Mean 90.23
N RMS 9.153 RMS 6.242
0 Underflow 156.2 60 Underflow 54.26
Overflow 571.3 40 Overflow 35.02
20 Integral 1545 Integral 1543

20

11 | | I | I
%0 70 80 90 100 110 120
Di-lepton mass (GeV)

%0 70 80 90 100 110 120

Di-lepton mass (GeV)
L\E | | | 25@ 3 \/ S

PFA EM track-cluster matching performance? observed in yuH mode
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Recoil mass (M) distribution

RDR_250 (188fb-1)

~~ | Electron (eeH) Muon (uuH)
eeh NB_350 (250fb1)
n - T —
":’ 100} RDR 250 (L=188 fb™) h250 '2250 | —— RDR 250 (L=188 fb™) h250
E | Entries 177577 E | Enfries 145359
w n w B n K
| —— NB 350 wTF (L=250 fb™) e e NB 350 wTF (L=250 fb™) Hoe 18
80 B RMS 10.4 200 — B8.807
| Underflow 2.439 i Underflow 2.583
B Overflow 198 B Overflow B2.86
60 "_ Intagral 1599 150 [ Intagral 1711
g h350 i h350
B Entries 12835 : Entries 9118
40 —_ Mean 131.2 100 _— Mean 129.3
: N25°=1 599 1.29 [ RMS 1.05
| - Underflow 2.716 : Underflow 0.3366
20 _N350_1 664 501~ Overflow 380
B B Integral 1252
—I - I Ll 1 | Ii Lol ] I 11 1 | | 11 | | I 11 1 | I 11 1 | B Ll 1 I Ll 1 1 ] Lol 1l | 1
%0 90 100 110 120 130 140 150 160 %0 90 100 110 120 130 140 150 160

Recoil mass (GeV)

\ Recoil mass (GeV)

No treatment for the beam energy spread and ISR/Brems. photons.
Significant advantage for the Higgs mass/x-section measurement

with the recoil mass from the narrower distribution in 250 GeV
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Comparison with recoil mass study

Li's recon mass analysis in WH W|th fast sim

= 160 T L T T T : - Full simulation sample comparison
(.'J u l ] 1 : 3
140 | [T RbR 2o, Lss = RDR_250 (188fb-")
gmo:— —— RDR 350, L=300fb" E
A ; NB_350 (250fb-")
“'100f— e NB w/o TF 250, L=175fb" = uph —
8o[- —— NB wi/o TF 350, L=2001b" — é _ RDR 40 (L=188 fb) Em:251?5359
B 3 I-'=-'100I— Mean 1234
60~ & e NB TF 250, L=200fb" = [ NB 330 WTF (L=250 fb") s 3956
4o —— NB TF 850, L=250fb" g sof- e
20 :— —: i Intagral 1474
n TN e e LT, ] 60 h350
116 118 120 122 124 126 128 130 132 134 136 i Entrios 9118
recoil (GeV) B Mean 124.1
* One difference reason will comes from the [ 4o
low statistics of 350 GeV samples 20l overiow  e78
. . Integral  940.7
» Other reason will comes from the differe
o de s b b b b b b
|epton identification cuts 6 118 120 122 124 126 128 130 132 134 136
Recoil mass (GeV)

« Beam energy spread and bremsstrahlung
contribution in 350 GeV?

arXiv:1007.3008v1 [hep-ex]
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eeH mode di-lepton mass distribution

Di-lepton mass distribution after di-electron 1D
eeh| =188 fb-! at Ecm=250GeV

eh  Both L=250 fb"

ANnn

PFA performance? |
e-trk-cluster match l
in lower tail?

t \
I N,.,=2080

40

20

n
¢
'S | ROR250(L=250 ") Entri|:5251?7577
|.|=.| 120
B Mean 87.3
NB 350 wTF (L=250 fb™)
- RMS 8.93

Underflow 298.1
Overflow 15.18

Intagral 2080

h350

Entries 12835
Mean 90
RMS 9.153
Underflow 156.2
Overflow 571.3
Intagral 1545

0 70 80 90

110 120
Di-lepton mass (GeV)

Ecm=250GeV

eeH/uuH/ttH

12.55/11.66/10.39 fb

-
N
(=]

s

80

60

40

20

IIIIIIIIIIIIIIIIIIIII

RDR 250 (L=188 fb™)

NB 350 wTF (L=250 fb™)

h250

Entries 177577
Mean 87.3
RMS 8.93
Underflow 224.2
Overflow 11.42
Intagral 1564

h350

Entries 12835
Mean 20
RMS 9.153
Underflow 156.2
Overflow 571.3

Intagral 1545

o

70 80 90

Ecm=350GeV

10.96/7.16/7.14 fb
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uuH mode di-lepton mass distribution

Di-lepton mass distribution after di-electron 1D
ueh Both L=250 fb"' ueh [ =188 fb-! at Ecm=250GeV

n 1]
-“:’ —— RDR 250 (L=250 fb™) h250 '“:’ 200} RDR 250 (L=188 fb™) h250
‘E = Enfries 145359 ‘E - Entries 145359
w250 [ Mean 89.75 w - Mean 89.75
[—— NB 350 wTF (L=250 fb™") T[] 180 NB 350 wTF (L=250 fb™) .
i RMS 6.233 - RMS 6.233
200 o Underflow 141.6 160 Underflow 106.5
B Overflow 6.619 140 :_ Overflow 4.978
: ] Intagral 2241 Intagral 1685
150 h350 1200 h350
i Entries 9118 100 Entries 9118
B Mean 90.23 80 :_ Mean 90.23
100 — N250=22 41 RMS 6.242 E N25°=1 685 RMS 6.242
B Underflow 54.26 60— Underflow 54.26
Overflow 35.02 40 E Nj5=1543 Overflow 35.02
Integral 1543 E Integral 1543
20
u 1 1 1 1 | 1 1 1 N
- [ | | [ |
B 70 8 90 100 110 120 e e o aie

Di-lepton mass (GeV)

Di-lepton mass (GeV)
No significant difference is observed in Z->uu distribution

Mode Ecm=250GeV Ecm=350GeV

eeH/uuH/ttH 12.55/11.66/10.39fb | 10.96/7.16/7.14 fb
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eeH mode

Recoil mass distribution after di-electron ID
eeh Both L=250 fb-" eeh =188 fb-! at Ecm=250GeV

»n 300 n 300;
o _ 4 h250 2 [— roRr250 (L=188 b h250
‘E’ - RDR 250 (L=250 fb™") P — = i ( ) Evrios 177577
1T} - w B -
2501~ \g 350 wTF (L=250 fb™) Hesn e 2501~ nB 3s0wTF (L=250 fb™) e e
K 17.41 = RMS 17.41
: Underflow 0 : Underflow 0
2001 Overflow  57.35 2001~ Overflow 43.13
B Integral 2336 B Integral 1757
150|— h350 150[- h350
K Entries 12835 [ Entries 12835
B Mean 137.9 B Mean 137.9
100 — N250=2336 20.09 100'__ N250=1 757 20.09
: _ Underflow 0.2106 : - Underflow 0.2106
- N350_1 957 Overflow 315.8 - N350_1 957 Overflow 315.8
50 » Integral 1957 S0 Intagral 1957
B 11 | 11 I [ l [ I (- [ 1 l 1 1 1 I 11 | 1
00 20 40 60 80 100 120 140 160 180 200 00 20 40 60 80 100 120 140 160 180 200
Recoil mass (GeV) Recoil mass (GeV)
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vvH sample luminosity comparison

Higgs candidate di-jet mass distribution without selection criteria

wh  Both L=250 fb" ™' =188 fb"! at Ecm=250GeV
N Ep—— _h250 1 £ ronssonesm) _h230
B w B Mean 106.
oo —— N8 350 wTF (Lez50 ) ||- ::n :: 1200 :_— NB 350 wTF (L=250 fb™) - :5:
B Underflow 0 E Underflow 0
1000 [ I Overflow 2365 1000 — Overflow  177.8
N Integral 1.9120+04 - Integral 1.438e+04
800 | h350 800 h350
— Entries 107500 - Entries 107500
600 :— Mean 108.7 600 :— Mean 108.7
B N250=1 91 23 | RUS 2458 400 : N250=1 4381 :IS 24.5:
- Underflow 0 — nderflow
400 : N350=25749 Overflow  558.2 [ N350=25749 Overflow 5582
200 :— Integral 2.575e+04 200:— Integral 2.575e+04
: [l 1 ] | I 1 1 | I 1 1 | I 1 ] | : ] 1 1 | I 1 1 | I 1 |

00 20 40 60 80 100 120 140 160 180 200 00 20 40 60 80 100 120 140 160 180 200
di-jet mass (GeV)

Without any selections. Difference becomes large
because of increasing the t-channel contribution at 350 GeV (Larger x-sec)
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ggH sample luminosity comparison

Higgs candidate di-jet mass distribution without selection criteria

qgh Both L=250 fb-" qah [ =188 fb-1 at Ecm=250GeV
7] [ 7]
Saoo RNz L0 o290 | 00— rorzso ey 2
w N Mean 11.6 'fl K Mean 11.6
1600 :_— NB 350 wTF (L=250 fb™") s ) 1200 :__ NB 350 wTF (L=250 fb™) o 1“
1400 Underfiow 0 - Underiow 0
- Overflow 0 1000 __ Overflow 0
1200 :— Integral 5.251e+04 - Integral 3.949e+04
1000 h350 800~ h350
800 :_ Mean 118.9 600 :— Mean 1189
600 - N =52507 RMS 18.76 : N =39485 RMS 16.76
[ 250 Underflow 0 400 — 250 Underflow 0
400 :— 350=36098 Overflow 1.295 - N350=36098 Overflow 1.295
200 Z_ Integral  3.61e+04 200 — Integral  3.610+04
AT I T T T b

00 20 40 60 80 100 120 140 160 180 200 00 20 40 60 80 100 120 140 160 180 200
di-jet mass (GeV) di-jet mass (GeV)

IIH analysis is still on-going, next compare with recoil mass distribution
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