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| zm {sample==2&&muscaledisoproduct<.02} | htemp

Entries 234
Mean 87.12
8— RMS 8.275

Using roduct scaled (track+cal) iso
<0.01

7
QCD turned out to be a small i3
background £
 Should probably loosen isolation sE
Look at mumu mass in “QCD” L ﬂﬂﬁ
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| like a cut of 0.1 (instead of 0.01) [mmme=mmtmmiomincg] [

Mean 85.41
RMS 9.453

20—
18

| think 0.4 is getting dangerous, and o
any higher than that is useless... b

12

10—

Using 0.1 isolation instead of 0.01, WJH

we g et 7 7 eve ntS fa | | In g afte r | zm {sample==2&&muscaledisoproduct<1} | Ly

Isolation cut, vs. 119 events ”

Mean 84.57
RMS 9.769

Increase eff. by 4.2% 2
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H Z_ >mumu b b ( 1 1 5 ) . zm {muchisq1>0&&muchisq2>08&zm<300&&muscaledisoproduct<.1&&mulmt2!=0}
3_ htemp
Without cosmic veto, go 10°E paes T
from - RMS 20.98
624 L
to E all
- one leg “cosmic”
648 i two legs “cosmic”
events accepted. e
Increase eff. by 2.4% L H H HWJMM
<SS 0 e A R R A9
' . . 50 100 150 200 250 300
No sign in data that this
increases the Mu-Mu Mass (GeV)
background...
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HZ->mumubb (115):

Standard:
0.02 cm w/ SMT
0.2cm w/ no SMT

Remove the cuts:
648

to

653

events accepted.

Increase eff. by 0.5%

These are pretty loose... will keep
the cuts for now.
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Could remove thfe _ Ty ress
requirement of opposite toa - g3
charge tracks c ZH -> mumubb 115 RMS 269

Soof ith ch t
e : - with charge cu
Actually lose efficiency In ek without
ZH->mumubb because E
ou can pick up the muon , t
rom the b-decay more -
often E
300 —
Will keep this cut for now. 200~
100~
0:I 1| L1 1 1 | L1 | h..-d.-nL-..I...-I-..:.Ln._I__I.._I. I.,..L.nJ.-L.
0 50 100 150 200 250 300
Mu-Mu Mass (GeV)
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HZ->mumubb (115):

Remove requirement of central track
match... had to hack Zmumu.cpp

(remove dz cut, etc.)

In ALPGEN Z->mumu Olp:
653
to 477
683 to
511
Increase eff. by 3%!!! Increase of 3.4%
Consistent with ZH->mumubb.
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D efi n ite I y Z 1 S i n t h e re ! zm {{(muchisgq1==0&&mulmti==1)||(muchisq2==08 &mulmt2==1)}&&mutrkiso2!=28&muscaledisoproduct<.01&8&zm=300}
700 htemp
Entries 5643
tight .
All of them have nseg==-3 600 S dium e seer

loose

(Loose but no track-match.) 500

400 mutrack - mu events

Tight muon requirement
keeps nearly all signal and 30

reatly reduces the
gackground. —

100

SRABARARRNES ANRARRNRRRANRARRNRARRY

Note that the peak is not at

50 100 150 200 250 300
the Z mass... i
s - o i | Entri:stamp 615
Muon timing is good, not F sl e
much background from roolE
cosmics. sor .
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Still have only 511/1000 Z->mumu

(Olp) events reconstructed?!

The loose muon efficiencl)é shhould be
ave

~90% at least, so wou
>810/1000 reconstructed?

Look at parton info, to see if the

parton muons are there...

Only 80% of each lepton in#ezt)a|<2

for Z->mumu Olp (64% o

92% of each lepton in |eta|<2

for ZH->mumubb 115 (82% of ZH)

parton_lept_eta
Entries 10000

Mean 0.084
B RMS 1.574
250
200
150
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50
0_ IIIIIIIIIII| nd
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parton_lept_eta
Entries 10000
F Mean  0.05532
400 RMS 1.163
350
3001
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But could still find the track! .
Since we lose 18% of Z's in ZH 115  ™f
due to muons in |eta|>2, we can so0ll- dR (parton, IsoTrack)
gain a lot by requiring only a track i
200;- |!

Look at IsoTrack branch for a match - —
to the parton-level lepton... 2ol ol
E RMS 0.001881
200
For now, study Z->mumu only... -
] dR (parton, nearest Isotrack)
When there is a match, the match is .-
very good -
50—
09— 9.008 001 00Ts 00z 0025 003
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The pt resolution is OK... ® parton_Jsotrack_ptai
40 Entries 886

\ Mean 0.07666

RMS 3.009

30 el

25
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The overall efficiency is ~90%
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Pt parton - Pt isotrack

Better in the central region, but still

not bad up to eta ~3.0!
N

Efficiency ~75% @ 2<|etal|<3...
where there's ~15% of ZH events,
so should get:

an efficiency increase of ~11%!

parton_isotrack_eta ||
Entries 1000
Mean 0.1253
RMS 1.552

partan_lsatrack_eta_matched

Entries 886

Mean 0.1014
RMS 1.296

M
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In total can get Z eff. in ZH of °
~80% instead of ~60%!
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| zm {muchisgi *0&&muchisg2>0&&mutrkiso2==2&&zm=300& &muscaledisoproduct<.1} htemp

Modified wz_cafreco _ Entries 518075
ZMumuSeélector to combine ., RMS  £5.9

muons and tracks into Z's...
20000

After finding no isolated Z
pa_ssm% cuts using normal 15000
pairs of track-matched
muons, look for one leg with 10000
a “track-only muon”

5000

Reject tracks which match a

CCB jet with (uncorrected) I T R T
pt>15 GeV within dR<0.5

PR [T T S A T W e N
200 250 300

Still a lot of background, but
there are Z's!

Now we must clean up the Z
sample...
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First’ incre ase the iSOIation to |zrn{muchhq1hﬂ&&munhlnqzm&mlrhlnnit-EMmHEM&&muacaledlnnpmdunﬂ.m} E“m:;&l‘l:ﬁmzﬂ
0.01 (from 0.1) — S ~F n Mean 113
e
4000~ HHIFHH
DCA <.02 b |
(corrected for beam-spot) - J‘\ij L
2000 J
Track chisq <=5 10000
u: | e L Lo e L
50 100 150 200 250 300
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Fina”y’ We Ca.n tune the pt | 2m {muchisq1 > 0&&muchisn2>08 Amutrkiac2==2 58 rm<300& & muscaledizaproduct< 012 Anssres tetpt==0} Er;::\:staml;gz:gz
cut on the jet used to 2eoF- RMS 3654
I‘ejeCt matCh|ng traCkS - nearest jet pt (JCCB)

200 6-8
- 10-12

A cut of ~9 GeV on JCCB 50l 1215
seems optimal for keepin -
Z's and killing backgroun 100

505—
Sample is now pretty clean : _
(Comparable to track- O = F00 ‘750 o T
matched sample) M(up) (GeV)
| zm {muchiaq1>08&muchisg2 0t mutrkiso2=-28& zm<300& A muscaledisaproduct <018 &neares! Yetpt==0 ¥ | Entri:staml;zzss
=L i_ nearest jet pt (JCCB)
1500?— 12-15
- 10-12
10002— 6-8

M(i11) (GeV)
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Interesting to see where the non-

htemp

track-matched muons are in
eta/phi...

We are definitely picking up
muons in |eta|>2, where there

800

700

600

500

400

iS no muon coverage!

300

200

100

Entries 24002
Mean  0.009475
RMS 1.834

0 L1

L_

And we're also picking up muons

mshi

htemp

In gaps between octants! |

And in the bottom hole! \

At

600

400

200

Entries 24002
Mean 3.554
RMS 1.77

O
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‘ et [muchisg1>044 AmurtrkisoZ==28 K2 I00AL) et Emetci00} htemp

Entries 3197
Mean 16.33
RMS 15.29

We can see the m|SS|ng muon pT
in the MET! 200

Isolated
140 Background

O —— 20 a0 0 80 100
MET (GeV)
And it's pointing in the direction e o571
of the (recovered) non-track- " w0020
matched muon!
4001 [solated
ol Background
2003—
100:—
Dn: 05 . 1 1.5 2 2.5 3
' ' " |muphi - metphi]
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zm {sample==0} - hZall e
niries

Mean 90.4

250 RMS 15.61

Wider mass
Track only
Mu only

200

150
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50
| ol
%[l 60 80 100 120 140 160
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zm {sample==1} hZall
Entries 30051

Mean 91.97
RMS 12.66

1200

1000
Wider mass
Track only

Mu only

400

200

60 80 100 120 140 160

%
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~ Zmumu_mass_2j0b_data mE Imumu_mazz_3ik_dala
500— Entries 8559 u Entries 5169

B Mean 91.17 350 Mean B9.21

B RMS 32.06 - AMS 21.53
400— Underflow 0 300 Undeflow 0

B Overflow 0 Overflow 0

L Integral 8449 2501 Integral 51T
300 -

— m.-_
200~ 150/

- | 100
100— B

: I:: m':_ :1-1 ||

: e o i , " |

0 |y T e g e et T 0 C | “1=qe-u | odaleg 1os 0l
50 100 150 200 250 300 B0 200 250 200
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Zmumu_mass_2j1b_data

80 .
‘ Entries 1217 - Zmumu_mass_2j1b data
70 | Mean  91.05 60 Entries 664
RMS 35.02 - Mean 8839
60 | | Underflow 0 S0~ RMS 21.15
i Overflow 0 B Underflow 0
S0 | Integral 1193 Overflow 0
Integral 662

40

30

20

10

L | I‘H'I}I L | L 1 L I+“
200 250 300

150
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: Zmumu_mass_2j2b_data B Zmumu_mass_2j2b_data
12 N Entries 148 10— Entries 87
B Mean 82.04 B Mean §5.32
— RMS 25.66 | RMS 24.43
10 N Underflow 0 B Underflow 0
B Overflow 0 i Overflow 0
8— Integral 148 - Integral 87
N 5l
6 — -
[ 4
af—p! i i
il af-
2— * i
0_ --I: ‘ R R = _"-.-,!._—"'- R | L. Lo J D_ R 115 | Y P T T T BT T “
150 200 250 300 50 100 150 200 250 300
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New Z selection: Sarmnple 0tag | >=1 tag | >=2 tag
Data & 1597 & 258 & 27 (+107%) Data o1n 130 13
Total Bgnd & 1603.512 & 228.151 & 23.844 (+92%) Total background | 873,023 | 124188 12.403
QCD & 87.381 & 10.814 & 0.910 (+500%) QCD 0981 | 0.533 | 0.178
ZH(115) & 0.192 & 0.395 & 0.283 (+57%) ZH(115) 0.122 | 0256 0.180
77 & 16.070 & 4.490 & 1.467 (+63%) 77 0449 | 2688 | 0.900
WZ & 16.377 & 3.428 & 0.197 (+79%) WZ 0540 | 2.019 0.110
\ttbar\ & 3.270 & 6.487 & 4.718 (+193%) i 1130 | 2.303 1.610
Z+(light) & 1445.339 & 168.196 & 8.078 (+67%) 7+ (light) 824.653 | 97.910 4.845
Z+2b & 35.076 & 34.736 & 8.474 (+78%) Z+2b 18,050 | 18.634 | 4.761
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77 & 37&1.47 & 3526 & 1.95&0.13 & 14.414 (10.13) & 15.613 \\
105 & 44 & 1.48 & 37.64 & 0.54 & 13.08 & 4.363 (37.93) & 5.665 \\
115& 43 & 1.45 & 37.50 & 0.40 & 14.17 & 4.041 (51.21) & 5.063 \\
125 & 43 & 1.43 & 37.65 & 0.27 & 15.32 & 3.728 (75.13) & 4.665 \\
135 & 48 & 1.33 & 35.32 & 0.16 & 16.01 & 3.444 (126.89) & 5.596 \\
145 & 48 & 1.28 & 34.26 & 0.07 & 16.77 & 3.225 (262.17) & 5.472 \\
155 & 47 & 1.18 & 31.92 & 0.02 & 17.32 & 2.881 (733.07) & 5.407 \\

my (GeV) | Data | QCD | Total Bgnd. | Sig. | Eff(%). | Exp.(pb) (Exp./SM) Dbb‘.[:pb)‘

N4 22 0.28 19.66 1.21 0.08 15.100 (10.61) 18.213
105 21 0.27 19.04 0.34 | 8.20 4.497 (39.09) 5.106
115 20) 0.29 19.25 025 9.03 4.056 (51.39) 4.323
125 16 0.30 18.85 0.17 9.51 3.653 (73.61) 3.194
135 19 0.31 17.73 0.10 | 10.01 3.363 (123.90) 3.853
145 13 0.30 16.32 0.04 | 988 3.334 (271.02) 3.844
155 17 0.31 15.58 0.01 | 10.21 3.075 (T82.53) 3.566
(COLUMBIA [NIVERSITY Andy Haas — November 1, 2007 Slide 23

s [N THE CITY OF NEW YORE



~o
— Signal {Mh=115}
16 __ —— Total Background
i QCD Background
14— —— tt Background
- — ZZ Background
12 il . - WZ Background
: —— Z+jets Background
I — Z+bb Background
10— -
— -
B— — .
: |_J' ‘l
6 [
4—
2— |
B H--1---C° | i '__"u_h]_ﬂ_‘;l L1 | 1

-04 02 -0 02 04 06 038 1.2 14

Best cut = 0.81, signal significance = 0.0707235
cutting on mjj alone +-1.5sigma, signal significance = 0.0448506
no cut, signal significance = 0.0372886

significance improved over mjj cut b +15% sens.
+30% lum.

! mu (GeV) | ==, no cut % M;; £ 1.50 cut %, NN cut % improvement

VB’
115 | 00343848 | 0.0424987 | 0.0580564 | @ |
(COLUMBIA [UNIVERSITY Andy Haas — November 1, 2007 Slide 24

s [N THE CITY OF NEW YORE



Large gains in signal efficiency when
using “optimized” lepton ID

+60% signal !!!

+90% background.

| zm {sample==10} | hZall

. tries 9211
Wider masg '™ 492

Track on|yBMS 2319

Further studying the various “Z-types” =

* Correct MET for track-only events 200 UL

May gain more sensitivity by having _
separate NN's for some of the oor
different Z-types i

50—
- L m“ﬂﬂ“ifﬂ‘ﬂ'—ﬂﬂﬁl
% 60 B0 100 120 140 160
tt background
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