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[ + 7 event selection

Event sample: 200 pb~! @14 TeV
To convert to 100 pb~* @10 TeV: Divide W, Z events/2.5, tt events/4.0

® D > 15 GeV

o n| <25
® /i
— isCombinedMuon()
— AR(u,jet) > 04
— Track Isolation ptcone20< 2.5 GeV
— Cal. Isolation etconed0< 4.0 GeV

® c:

— Medium
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o T:
— 0 <no. of tracks< 4
charge+# 0
both TauRec and TaulP3P required
Remove e or p overlap
elikelihood, > 0 (only for e 4 7)
Define (as suggested by Ryan Reece)

cosadd=

sl - Br® +py - Br?) /oy + (p3 - Br™ +py, - BrY)/p7]/ Br
cosdif=

sl - Br, +py - Br,)/py — (0% - Br, + v, - Br,)/p}]/ Br

cosadd=0 : [ ,7 back-to-back (in x,y plane)

cosdif=0 : [ ,7 lined up (in x,y plane)
Pick OS (opposite sign) [, 7
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1 + 7 cosadd vs cosdif, NN > 0.7

| cosadd vs cosdif | | cosadd vs cosdif | | cosadd vs cosdif |
1 1 1

0.8} 0.8 0.8
0.6 0.6
0.4 0.4
0.2 0.2
of 0
0.2 -0.2

0.6
0.4
4 — j9g9’ 0.2
(]
-0.2
-0.4F -0. -0.4
-o.sf -0.6 -0.6
08F -0. -0.4

-1 L

b b b b et e e b e By il
-0.8-0.6-0.4-0.2 0 0.2 04 06 08 1

IS IR N
0.2 04 06 08 1

_I‘A\\\‘\H"\H‘H\"\\\‘\\\‘\H‘\H‘H\‘\\\
_I‘A\\\‘\H"\H‘H\"\\\‘\\\‘\H‘\H‘H\‘\\\

o alonallnnallonnfon e i lonnlonallooollons
-1 -08-06-04-02 0 02 04 06 08 1

| cosadd vs cosdif | | _cosadd vs cosdif |
1

0.8

b b b b b b b e By
-0.8-0.6-0.4-0.2 0 0.2 04 06 08 1

PRI IR Y Lo b b by
-04-02 0 0.2 04 06 08 1

_I‘A\\\.‘\H"‘\H"H\."\\\‘\\\‘\H‘\H‘H\‘\\\

(e)) has W — 7(— u(e)), fakes from Z — ee mostly e’s
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1+ 7 cosadd vs cosdif, NN < 0.3

| cosadd vs cosdif | | cosadd vs cosdif | | cosadd vs cosdif |
1 1 1

0.8F 0.8 0.8

0.6F 0.6 0.6
o.4f 0.4 0.4
g J — ML 0.2
(]
-0.2

-0.4

0.2F 0.2
Of 0
- 0.2f -0.2
- 0.4f -0.4
- o_ei -0.6 -0.6

-0.8

-0.8 -0.8

L b b b bl e e b e By Lo b b le s
-0.8-0.6-0.4-0.2 0 0.2 04 06 08 1 0.2 04 06 08 1

IR AN AN AI AEVE | Lo b b by
"-1-0.8-06-04-02 0 0.2 04 0.6 08 1

_I‘A\\\‘\H"\H‘H\"\\\‘\\\‘\H‘\H‘H\‘\\\
_I‘A\\\‘\H"\H‘H\"\\\‘\\\‘\H‘\H‘H\‘\\\

oo lloonlloonllads
-0.8-0.6-0.4-0.2

\ cosadd vs cosdif | \ cosadd vs cosdif |
1

0.8
0.6
0.4
0.2
0
-0.2
-04
-0.6
-0.8

e e b b b b e b e By
-0.8-0.6-0.4-0.2 0 0.2 04 06 0.8 1

I T A A
0.2 04 0.6 08 1

_I.AH\‘\\\"\\\‘\\\"\H‘H\‘H\‘\\\‘\\\‘\H

fakes from Z — ee mostly jets

- D - S. Protopopescu: 1+7 NN cuts



cosadd W (— p) + jets OS SS

W | cos(lep,met)+cos(tau,met) | ~oeadd

cosa n

Entries 2449 e Entries 2883

Mean -0.3885 o Mean -0.3844
n RMS  0.358

RMS 0.3579 o
[ o cosadd

Entries 1392
Mean  -0.37
RMS 0.3716

| cos(lep,met)+cos(tau,met) |

cosadd

Entries 971
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RMS 0.3765
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me sl NN > 0.7 0S/SS=2.5
[ 0.3> NN > 0.7 0S/55=2.07
NN < 0.3 0S/SS=1.62
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p} W(_> ,LL) + jets OS SS (cosadd> —0.2)

tauptcut pt tau (cut) I tauptcut
Entries 528 Entries 600
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Entries 2048
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p; W(_> 6) + jets OS SS (cosadd> —0.2)

tauptcut t tau (cut I
Entries 416 P ( )
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Entries 287
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Entries 4611
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Entries 1827 NN > 0.7
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NN < 0.3
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“Fake Data” and “Predictions”

Divide all MC data into 3 regions:NN > 0.7, 0.3 < NN < 0.7,
NN < 0.3

Construct fake OS data histograms by adding with appropriate
weights: , 7 — uplee , it

“Prediction”:

— Same channels but replace with
W — ule + jets SS

— Minuit fit to fake data varying weights in each region (3
weights/channel)

Fitted histograms:
cosadd (only NN cut)
after cosadd> —0.2: cosdif
add cosdif> —0.8: pfr, Mé, p;, M;, pf;t inc, cos(jet, ET), likelihood

add M;'e > 45: M(ule, ), M(ule, 7, Br)
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cosadd distributions
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cosdif distributions (cosadd> —0.2)
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cosdif distributions (cosadd> —0.2)
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Méf distributions (cosadd> —0.2, cosdif> —0.8)

Z — pp
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tt
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M; distributions (cosadd> —0.2, cosdif> —0.8)
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L L distributions (cosadd> —0.2, cosdif> —0.8)
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L L distributions (cosadd> —0.2, cosdif> —0.8)

| tau likelihood (cut) | likecut
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M,;s distributions (cosadd> —0.2, cosdif> —0.8 M < 45)
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M,;s distributions (cosadd> —0.2, cosdif> —0.8 M < 45)
Mvis
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(1, 7) M{e,7)
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1+ 7 event selection for tt

Add following requirements:
e tight 7: Ntracks=1, NN > 0.9

e at least 2 jets pr > 20 GeV

OS/SS
W + jets tt
NN > 0.9 1.5£0.3 6.2 4+ 0.3
0.3> NN > 0.7 1.7+ 0.2 1.9£0.1
NN <0.3 1.5£0.15 1.5+£0.05

Define Hp = E p‘;ets + E pfr + Hr
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Main bckg to ¢t

1S

t—+ 7 Mvis and HT, NN > 0.9
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CONCLUSIONS

OS/SS for W + jets can be as large as 2.5. A function of NV and p/.
(probably correlated). Larger for W (— e) + jets (elikelihood, cut?).

Cuts in cosadd and codif plane effective for reducing bckg to

Z — 71. Optimization will be different for u© + 7 and e 4+ 7 channels.

Z — TeTr channel has significant Z — ee after e removal and
elikelihood cut

elikelihood, cut increases ratio W + jets/Z — 71

LL> 4.0 removes a significant number of 7’s accepted by NN > 0.7
with little improvement in S/B. Keeps some additional 7’s from
region 0.3 < NN < 0.7 (with some S/B deterioration).

Main bckg to 7 from tt are jets from ¢t
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