H->WW->mumu p20 and ee,emu,mumu pl17/p20 combination
approved in time for Moriond QCD '08

(Tevatron combo too : 1.1x SM obs. (1.6 exp.))

s Observed Limit & A = R, 2o

llllll Expectad Limit - 0@ Prel min-ﬂry, L=2.% fﬁl — |_|_Hh

[ Expected 21-0 3 LLH:_t
Expected +2-0 3

Limit/ o pp—H) = BR{H—=WW")

10 —
1
'~
H AE
D@ Preliminary,;L=2.3 {5’ -
] $tandaid Modél = 1.0 -2 |
—3:II | 1 11 111 ] 1 11 IIIIIIIII IIIIiIIII | 1 11
0TS0 A4 450 fe0 470 A80 190 200

120 130 140 150 160 170 180 190,200
‘ {&eﬂ”c%

my, m,, (GeVic?)

No major surprises — but a 2sig excess around mH=125
(fourth chiral generation?)
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mumu was more sensitive at low mH = 120 160
eplexp.)  43.62  5.11
Differences: e (obs.) 41.02 3.84
- lower lepton pT cuts (10,10 vs. 20,15) e (mp) - T0.72 820

- other cuts also lower (MTmin) T
_ pys (exp.) - 33.80 L'G“J:
- different NN code pp (obs) 6622 7.48
- more NN variables (SET,HTall,METsig, S o) 2353 354
. . . (obs. ) 44.3 353

lepton isolation, quality)

' Fun ITa (exp.) 25.73 3.

~ jets have to fake muons vs. electrons Run T (] T

Bun IT (exp.) 16.85 2.39
Eun IT (obs.) 40,77 2.12

Do tests in mumu analysis to see what is
making a large impact
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—s— Data (551)
— Signal (M, =160)

Perform tests with the p20 w0 1010 | —zomesos
mumu H->WW analysis 35t ME=160 |m e o
. mour
Raise T cuts to 20,15 on E
lea second leading muons L
from 0,1 o
st
Test change in NN performance %10 % 70 60 80w
- : g;t:a('s(i’:::‘m) :_ g;t:a(ﬁ(ﬁ::mm
a0 v wE 20,15 — s
355_ 1 O: 10 = Diboson Bkgd. § mH=160 |= Di;z;on :kg‘;ud_
g mH=120 — g;gl;;:gd' 35 E_ B yy4jets Bkgd.
OF B Top Bigd. 30— - i‘;DBi‘;j‘d-
252_ 25%—
202_ 20%—
15; 155—
102_ 102—
A3 3
00:' 10 20 30 40 50 60 70 80 90 100 “o:' 10 50 60 70 80 90 100
mupt2 mupit2
Andy Haas : -
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—s— Data (551)
— Signal (M, =160}

E — Signal+Bkgd.
= 1 - — Total Bkgd.
Retrain NN's for new cuts (20,15) ..[ == Zonte et
= —— Diboson Bkgd.
- == w+jets Bkgd.
10 B — QCD Bkgd.
— E — Top Bkgd.
These plots are all for mH=160 =
e
——Data (479) . B
— Signal (M,=160) 10" =
= — Signal+Bkgd. B
1025_ > Bigd. 102 | |, E|| L
= Dibosen Bkgd: 04 02 -0 02 04,6 06 0.8 1 12 14
3 ; = Wi4jels Bkgd. —s— Data (479)
10 & | kel — Signal (M, =160)
= | == lop Bkgd. F — Signal+Bkgd.
= | L —— Total Bkgd.
] 102 — Z+jets Bkgd.
1 — = £ Diboson Bkgd.
§ B E= w+jets Bkgd.
m | 10 — QCD Bkgd.
N E = Top Bkgd.
10" -
; — ‘\ 1 8-
10?2 01 =
04|02 [0 02 04 06 08 1 q 2 14 ol
04 0.2 0 0.2 04 06 038 1 1.2 14 = |
nnout | =
102

Andy Haas
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—s— Data (551)
— Signal (M, =120)

- —— Signal+Bkgd.
= — Total Bkgd.
102 = — Z+jets Bkgd.
= — Diboson Bkgd.
These plots are all for mH=120 - e
10 — — QCD Bkgd.
E — Top Bkgd.
1=
—%— Dala (479) 10"
— Signal (M, =120) =
= —— Signal+Bkgd. -
= — Total Bkgd. 102
100
= ] . N
C A= Wjets Bigd. 04 02 -0 02 04 06 0.8 1 1.2 14
10 == QGO BKgd. —s— Data (479)
§ ==-lop Bkgd. — Signal (M, =120}
B F — Signal+Bkgd.
1= = —— Total Bkgd.
E 102 = — Z+jets Bkgd.
= § E— Diboson Bkgd.
10 = - = w+jets Bkgd.
E 10 = — QCD Bkgd.
C E —— Top Bkgd.
1072 E ~
= | 1=
10t P 02 ¢ 02 04 Jole 08| [1] l‘\l E
04 02 0 02 04 06 08 1 12 {4 10" =
nnout =
102 £
107 E
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—200 : ; ;
Set Iimits using COLLIE *;.moi_ ............ _:- ....... _ObSBNEd Limit =
- 160 - ................... Expected Limit e
(no systematics, CLfast) &ia0m . e Expected Limit (pt>20,15)
SO S ‘Observed Limit (pt>20,15) .
Significant. improyement at IOW mH ;&100;— e e ——
in exp. limit using 10,10 cuts o SN N O T O T I
(factor of ~2 at mH=110) o
20 g DM
NOt mUCh difference at hl?her mH 10010120 130 140 150 160 170 1a|Jrn 1ggwc§oo
(>~130), but 10,10 still'always a BV
slightly better exp. limit £ —— Observed Limit
EAPPCY N T N S Expected Limit
o 2 - e Expected Limit (pt>20,15)
Not allowed to look at obs. limits! = [ . = Observed Limit (pt>20,15)
|§ ....... '.‘: ..... ......... DéPreIi ........ inary’L=1-2fb.‘[ ..................
:E 2 ......... H—>W+W'—>u*u' .................. ..................
: XN
10
S
m,, (GeV/c?)
Andy Haas
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Raise Min Trans. Mass (mu, MET) cut

from 20 to 45 GeV

(It was at 45 GeV for some points for

the ee analysis.)

—s— Data (550)
— Signal (M =120)
[y — Total Bkgd.
C — Z+jets Bkgd.
60— — Diboson Bkgd.
C = w+jets Bkgd.
50— — QCD Bkgd.
£ Top Bkgd.
40—
- mH=120 GeV
30—
20—
10—
oC

0 2

minmumettm

—s— Data (550)
— Signal (M_=160)

40—
30—

20—

70— — Total Bkgd.

- — Z+jets Bkgd.
60— = Diboson Bkgd.

C . vy 4jets Bkgd.
50— — QCD Bkgd.

- — Top Bkgd.

mH=160 GeV

02

0 40

,
10— 5
T 20 40

60 80 100 120 140 160 180 200
minmumettm
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Retrain NN's for each mH

Set limits using COLLIE
(no systematics, CLfast)

Able to retain same or better
performance at all mH

Conclusion:
lower cuts are always better
(assuming you understand the
data/MC agreement)
(no systematics)

§140 A R - _ A a 5B iiiin . o o
% C = Observed Limit
;-120 __ ........................................................................................... Expected Limit
= I
'21 [ =S VOO OO SO = hs. MinTM>45 GeV ..
% -------- Exp MlnTM>45 GeV
In ...................................................................................................................... : ....................................
= :
= _
g AN o
- 1
De Prellmmary;--t*-1---2--fb ----------------------
H—>W+W —>p,,1 T :
100 110 120 130 140 150 160 170 180 190 200
m,, (GeV/c?)
: ; ; . — Observéd Limif |
10? :::::::::::::; o CoDoooaC Expected Limit S,

B == (Ohs. MinTM>45 GeV
(. . CN Exp MInTM>45 Gev ................
I = i, \%\ ; De Prellmmary,i_-12fb .......................
s .. . ......... H_:+w+w %l\’l u. .................. .. ..................

Limit / o(pp—H)x BR(HH>W'W)

-
L==]

111 | 1111 | | T | 1111 | | | | 1111 1 i 1111 | | | | 1111
100 110 120 130 140 150 160 170 180 190 200
m,, (GeV/c?)
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Remove isolation variable

m—— Observed Limit

: : : P mnmmn Expected Limit
I .................. .................. .................. e (Ohs, D'U'E'HE}I'
Ry O S S TTY T T Exp. OQverlay

Y
L=
(X

Lo DePrellmmaryL=12fb1 """""
I ................. R H—)'w*W- : : : :

Limit / o(pp—H)x BR(H-W'W)

—h
=

L1 1 1 | L1 1 1 | L1 1 1 | 11 1 | L1 1 1 | L1 1 1 | 11 1 | L1 1 1 | L1 1 1 | 1 1
100 110 120 130 140 150 160 170 180 190 200
my, (GeV/c?)

Not much effect on sensitivity
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Remove isolation and muon quality variables

.dl-'Ih
§ | memm Observed Limit
T1l]2 ------- Expected Limit S
T mmmm= Obs. (no iso or minmulmt}
= g Exp {nn iso or mmmulmt} ...........
m ...............................................................................................................................................
LN
I ...................................................................................
T
[«
=
5]
L.
=
E 10
-l

IIIIiIIIIiIIIIiIIIIiIIIIiIIIIiIIIIiIIIIiIIIIiIIII

100 110 120 130 140 150 160 170 180 190 200
my, (GeV/c?)

Maybe 5% difference at low mH
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Remove METsig, HTall, and SET variables too

. s Observed Limit
SETTTITD Expected Limit
| e Obs. Overlay

Y
L=
(X

Limit / o(pp—H)x BR(H-W'W)

—h
=

100 110 120 130 140 150 160 170 180 190 200
my, (GeV/c?)

10-20% gain, even at mH=160
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Bjoern can now run my NN code on ee channel, and train against all
(weighted) backgrounds

—  def. NN, tight cuts, p'T;za,m el
- def. NN, ET™ & E7%cut, pl>10GeV

'.é def. NN, ET'= & E7%cut, p.>10GeV, all Bkgds
- ) new NN, ET=* & EZ® cut, d >10 GeV, all Bkgds
Tralnmg Dnly aj__z new NN, MLP, E™ & E;® cut, pl>10 GaV, all Bkgdss
Sgainst WV and Wenu bl & e = sl
as in note s | | |
T L
Cuts/NN as -5
in note & T
kA -
. I
Reaching T
almost same performance 1 [
new training (mlp, all bkgd) %
1 | i | I 1 1 | i | 1 k ]
120 180 200
m,, [GeV]

My NN (MLP) does about as well as the hand-placed tight cuts!
No improvement with lower pT cuts yet - bug found in ee skim.
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