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The Standard Model of
Particle Interactions

The Standard Model is incomplete. With
shrinking resources at Fermilab, we must LI 111
address a central question:

Do we see what we expect?

Outline

l. Introduction
Il. Strategy

lll. Results
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Il. Introduction
A. Motivation

— Supersyrmmetric |
L "shadow " particl

B. What is a Model-Independent Search?

C. The DO Detector \ %T if ]
i S fgi_::_“?—__
| || |
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w Particle physics is moving into a new era s

Standard Model is successful yet incomplete
Gravity not incorporated
Higgs mass fine-tuned
No unification of forces at high energy

We are at the edge of an energy scale where we expect to find
something... but what?

Many theories devised to explain partlcles

these problems with unique

signals and characteristics
- Supersynm*letnc

"shadow " particl

We must choose where to
invest our resources

Most interesting?

Reasonable acceptance?
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A broad search complements many
narrower ones

Supersymmetry

Gravity Mediation
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A global search is an involved process
with complicated results

Impossible to check
all data for any
discrepancy, so...

Where do we look? .33000
@ Event counts in ﬂ;

final states LUl 2000
@ Shape agreement 0
over many o
distributions 'E

o EventIp_ 51000
distributions pra

Why these variables?
Large breadth 0

e+1jet+MET

® DO Run lla Data
BN Other

DO Run Il Preliminary (1 fb'1)

W-ev + bb
Il QCD background
I Woev +cc
B W-ev +Ip

‘Many EW symmetry 100 150 200 250 300
breaking theories yield Y p (Gev)
high-p_final states T
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A Model Independent Search is a search for
a deviation

| Gaussian Distributed Random Numbers | h1
Entries 6000
[ Mean 0.005382
RMS 1.009
B Underflow (o]
Overflow [
10% =
10 =
1=
-4 -3 -2 -1 5) 1 2 3 4

What can cause a deviation?
Statistical fluctuation
Keep careful count of how many places checked
Trials Factor

Joel Piper Brookhaven Seminar Sec: I-B 7



w After applying trials factor, still need to
isolate sources of remaining disagreement

What if we see something we do not expect?
Is MC simulation accurate here?

Could detector modeling or event reconstruction cause this?
Could this be new physics?

To minimize MC and detector modeling issues:
Use common MC
PYTHIA and ALPGEN

Multijets background from data
Apply common collaboration-wide scale factors

Can be bin-by-bin or several parameter functions
Use phase space dominated by SM processes

Fit for normalization factors
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The D0 Detector is used in study of high
energy pp collisions

,,r

i
{ N J
Calorirmetar
k- Ly .-'-
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Tracking

) =0 =1/ Silicon microstrip
' LD | tracker

- | 7
| r Solenoid i T Tracking and
. == i =

vertexing

Fibwer Tracker . po o .
- ' z =% Central fiber

Sicon Trapler Z———=—— | __|_""> tracker
Scintillating fibers

readout

k | E Fast and continuous

Central and forward

L _[ muon systems

i Drift tubes and
I T RN T T T T A T T I | scintillators

n=2
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w Calorimeters

Outer Hadronic
(Coarse)

Central and end

Middle Hadronic calorimeters
(Fine & Coarse) .
| Uranium/LA
n=4
CENTRAL Identifies e, vy, 1, jets
\ CALORIMETER d missi
Electromagnetic an missin g
Inner Hadronic Fine Hadronic transverse energy

(Fine & Coarse)

Coarse Hadronic
1

Electromagnetic
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Object Identification

Tracking Electromagnetic Hadron kluon
charnber calorimeter  calorimeter chamber nf TRK + CAL
T'»'myv
photons e
—_— - "
et #,?ﬂr’ na TRE,
ﬂﬁni: huil;El:-’l t
F h sUD-Ciuster
—" s, ™
B "
‘:I'Ei_, l:l g T TRK + CAL
—_— Vi
n *
—_— 15 > 1TRK +
Tvpe/ﬂi wide CAL
Innerrnost Layrer... P . Outermost Layer e e J cluster
Object ID through detector signature
vT
A model-independent search must
. Jet- Bacqummd 1 21TRK+
ensure no double counting o it | videon
i i ‘é" e EIFIL:E-IE;;T
Also b-jets from displaced vertex E{:T" 9
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Il. DO Model Independent Search Strategy

ide type and charge, sometimes.
Do mlmwﬁcm

A. DO High-p_ Dataset

B. DO MIS Analysis Packages &”’“m"““ R
Fits &'01 et
C. Vista Exclusive Model

%)

Independent Comparison

& O;fﬁ;‘. . 1 . T
. physics 1
D. Sleuth “Quasi” Model 5

Independent Comparison at
High-p_ Tails
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w New reduced DO High-P, Dataset for Mis &3

After reconstruction, events saved in data skims
MU inclusive skim- (eg. one 8 GeV u w/loose cuts)
EM inclusive skim- (eg. one 20 GeV EM obj w/loose cuts)
Monte Carlo

Using Pythia matched Alpgen or just Pythia generators

Use common GEANT-based detector simulation code
MIS search considers many final states, so many processes
contribute

OR of many possible object contributions

Running over huge dataset and many inclusive Monte Carlo processes —
Small changes in analysis can take weeks to implement

Solution: Create a reduced dataset that captures all events
w/high-p_ objects and save only basic object & event info
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w Only most basic quantites stored in high-p_
events

Obj ID- Particle type and charge, sometimes

Full rerun of using normal data | someaiiona object speciicinformaiion

Integral (4B)

format — 1 week B ———
Full Run lla dataset is 19.3 TB —
Using high-p_format, rerun
takes <2 hours

Storage done locally using
only 7.1 GB

Testing a change in analysis Pari2} Otiect-dependent parameter

Float (4B)

strategy takes ~1 day to
implement

Total Object Size: 32 B
Also save:
Weight information (~12B/object)
Global event information and weights
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Monte Carlo and Data Used

. roton
Monte Carlo with real zero- . wt

bias overlay from many q w+
processes \.

Alpgen/Pythia
W boson decay
Drell-Yan processes

antiproton —

ttbar 3
: W
Pythla proton i
diboson g g .
Processes resulting in >
multijet states extracted q 7
from data antiproton .
w-— q
g
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B Data minus MC

& Multijet Background

.
!

| Lo | | L
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Work in progress
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Muon multijet background uses isolation
variables

Jet faking mechanism Work in progress

Heavy jets decay to real
muons

Very little punch-through at
DO

Is muon associated with a
jet?

Real us

~/ us from jets

EX%%
oo tetetateteletetoto e atatetetony
0RO
atosatosstotetetetatetatetatetatetetonetoreny
Fairinintetotetotetotuietatetorstetoletotetotorey
B RSO LLS
Reletetutetototetetotetetatoretstetetotatetetotetetotens!
R s LS
oot e oot tatete e tatoteteontoteretetetotetetaborete!
e te ot e e totetetateatotatatotatrtotesotetetole
T oot tatote i tatotedstitotorntotetetetatotedet
AT tote e tatete e tetotetetetotototatetoretititotedide
e LRI
BN te e e tate e e tetete e tutato tateto e i tatededetatotedy
R30I IS BBBRRIRRKKE,
SRR RANRRRAIRRRRS QXXKRRK
oot teteete oot tatatetotetototetetatatedodese!
0tdntototeteteto et tatotettatototitotototetatototetatore
foletatointotoretetotetotetatoretetotatototetototetotetesel
e e et ta e e oot tetatats
e ey ety e s e rsneetutetetete
(XX
S

Hollow cones in calorimeter,
tracker

R Rttt totetetotetetotetotetetototatototototetototetotel
10 R A KA ¢
B K KIS
R

= B R R RIS
700 — rroretaretaetatetatetatetatotatoratoretoteto e totetotetatetaotatoratotitotutotaotetotetotetote

= i e e e e e e e e e e oo e e et du oot e oot et

= =  Data minus MC B R R R R R R R R R R R R RN RRIRR R IRIRKNR

= IRofetatorarotitotitotatotetotetortotetotetotetotetotoratotatoratoratotitotitotetotetotetotetote

= Ny e ey et o e ot e ot e e de ot etorels
600 — 20 0 ettt e e %20 e et et RARERESD LA IS A
500 % Multijet Background 0 3 5 6
400
300 //

= am
o MUltljetS use
100 //

of S 4.0 < Cal Iso < 8.0 GeV
“tqo00b—. . ...
2

30 40 50 60 70 80 90 100 4_0 < Trk ISO < 8-0 Gev
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o Hadronic tau multijet background
determined from neural network values

Jets fake hadronic taus Work in progress

£ 7oF _
... fairly easily G eof, " Dreminene
ag m S 2% 7 Multijet Background
Narrow energy deposit in g = %.1 7
calorimeter N o
30 5
Single track w/ or w/o EM cal % / " +
deposit 0 T
. v A
Each type of hadronic tau o
decay has NN 1;| — |2|0| - |2|5| - |3|0‘ - |3|5| — Jotp(Ge\;l)s
Includes (cal, preshower, and '
tracking vars) 1 S 7

T o T+ =, include electron

separation NN = "
Multijets background \s§ .

0.3 < NN < 0.8 0.3 0.4 0.5 0.6 0.7 0%8 0.9 E]

= NN Value

Scaled N_gmber of Events
Q

--

Joel Piper Brookhaven Seminar Sec: II-A 19



Need to fix problems with expectation
without biasing results

Incorporate known D0 data/MC correction factors (weights)
Make sure these are used to solve known problem and not just to

match data

o' 1.04 — |Data/MC
2 104 D0 Run 1} Prellmmary

S ) e st St st S S| —
S

% =

=

physics N

Joel Piper Brookhaven Seminar Sec: II-A 20



_ _ Use high-p_files to feed into MIS analysis
® inclusive state fits

DO Run Il Preliminary (1 fb) ee+ X
States dominated by single process 20 %
used to constrain normalization [ -
i 1000 Z- ee +>0 light part
Rare final states excluded to test y | =Z s
strategy gm}
(WW, W Z, ZZ, T 5 |
Subset of histograms (excluding p_ ém;_
tails) picked for overall fit 2 400
(pT, M, cos(Pobj, PMET)) 2002_
!

20 30 40 50 60 70 8 90 100
Leading Electron P (GeV)
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DO: Inclusive final states and object
selection

MIS Final State | Object | Min pr (GeV) | Max n
e 35 1.1 o :
e + jets + X jet 20 9 K Additional objects X
MET 20 NA
m 25 1.5
p+ jets + X jet 20 2.5
MET 20 NA ({ Cxe=™ ) L
e 15 1.1 > =
cot R jet 20 25 | 3 5
m 15 1.5 — —
pp+ X jet 20 2.5 > =
7 15 1.5 > 1
pnt 4+ X T 15 2.5
jet 20 2.5 ..
Je 5 5 F DO Run Il Preliminary
eT + X T 15 2.5
jet 20 2.5 T
” — = 1's have additional
pe + X c 15 2.5 300 GeV maximum
jet 20 2.5
*' p, cut
DO Run II Preliminary
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w Final fitting must incorporate constraints s

Ratio of heavy flavor/light flavor scale factors for single
process should be flavor independent

Process jet multiplicity scale factors also flavor
independent

Other analyses should see similar results

Jet multiplicity flavor independence:

Hevents(ee) L SF Hevents( )
Hevents(ee + pipt) M devents(ee + i)

SF = SF..
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/ Perform c

hecks and pass on to experiment-
independent programs

DO Run Il Preliminary (1 fb™) I L+ jets
4000 :— P
B - Diboson
3500 B - ttbar
~ [ ] QCD (all jets) background
[ - W—uv + bb/cc
. 3000 = —
T — [ ] W—nv +light partons
2500
L N
02000
QO B
-g -
51500
Z -
10001
500—
00 20 40 60 80 100 120 140 160 180 200

M;(1,MET) (GeV)

Pick another set of
histograms to check

Looking for qualitative
agreement

KS test for each plot for
quantitative check

Look for large problems
at this stage

Use Vista for more subtle
issues

Are basic processes
well-modeled?

Joel Piper
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Qualitatively check incorporation of rare

states
HT(%ets) | Work in progress
n + jets with at least * Data
u 25 - n

four ] ets o }\tllultijet background
Y of all jet p_'s t B W-pv + hf

T 20 | |EE o
The top Monte Carlo L JWouv+1p

is shown in the dark
blue

Necessary for
reasonable
agreement

15

10

0

0 50 100 150 200 250 300 350 400 450 500

HT (GeV)
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M After final weighting and checks, create text
files for Vista

Vista uses text file input for standardization across
experiments

Simple conversion from high-p_format to text file

Info saved:
run #, event #, vertex, other global info
object ID, charge, 4-vector

Text file creation
Same process as histogram creation
Now one additional weight from fit
One Event:
mutau12_ztt 1.113 0.000239137 ppbar 1960 409.057 13.9419

mu-61.563 0.135986 139.865 tau+ 162.489 -1.20636 317.824 j 0
21.319 -1.64867 131.604 unc| 041.058 0 -37.7612 ; |
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Model independent searches at CDF use a
different approach

They cover as many final states as possible
Live with discrepancies if poor modeling

Use QCD Monte Carlo

they can use exact cuts as data, use single numbers for mis-ID

All data manipulation is done at Vista level
CDF Run 11 Preliminary (2.0 b~ 1)

Code  Category  Explanation Value Error Error(%)
0001 luminosity  CDF integrated luminosity 1990 50 2.6
0002 k-factor cosmic_ph 0.83 0.05 6.0
0003 k-factor COSMIC.] 0.192 0.006 3.1
0004 k-factor 1v1j photon+jet(s) 0.92 0.04 4.4
0005 k-factor 142j 1.26 0.05 4.0
0006 k-factor 1v3j 1.61 0.08 5.0
0007 k-factor 1y4j+ 1.94 0.16 8.3
0008 k-factor 2v0j diphoton(+jets) 1.6 0.08 5.0
0009 k-factor 271j 2.99 0.17 5.7
0010 k-factor 2421+ 1.2 0.09 7.5
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M Vista checks number of events and shapes
in exclusive channels

Divide data/MC for each *exclusive”* final state
Based on high- P, objects: |, e, 1, vV, jets, b-jets, MET

Check numbers of events
Significance diluted by number of final states

Compare shapes
Using Kolmogorov-Smirnov probabilities
Significance diluted by number of histograms

Sample variables: (p_,M(all combinations),M_(w/MET),AR,A@n)

Report significant discrepancies

> 30 after trials factor
(et
e

@
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w Vista checks > 9000 distributions from
180 exclusive final states

¢ D0 Runlla Data

When a discrepancy is 1mu+1mu- B Other
found, it is investigated  Work in progress -ﬁﬁ:gf 2270/{:’

. 30001 I 1-3lp: 21.7%
Monte Carlo issue? I B O 75.4%
Detector simulation?
Generally within expected
systematic errors
Some final states
combined before

passing to Sleuth
Limits trials factor

Global charge conjugation

1% |2™ generation 40 60 80 100 120
equivalence M{u) (GeV)

N
S
]
T
T T T

Number of Events
F=
[ ]
c T T T
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w Sleuth performs a quasi-model independent s

search

80F
6O
a0t

20

'Y
2 - & DORunlladata
% I ce 1-3lp:37%
> 140r L—J mumu_1-3jp:35%
E - I ee cc:9.6%
0 - 0 mumu_cc:8.6%
E 190 0 Other
-Q -
E I
2 100"

Work In Progress

Focuses on tails of Xp_

; e for each final state
Z H Searches for excesses
iy | | Finds cut that maximizes
o w0 discrepancy

Simulates experiments to
quantify significance
Use SM Monte Carlo to

perform pseudo-
experiments

How many to see something

0 | | | 1@l |
500 600 . .
7
2% 1P (GeY) as interesting as data
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Additional checks for rare states to

4
Q
)

=
CI)
7))
n
o
=
&)

-~

+

ensure Sleuth would find them

DO Runll Preliminary {1 fb™%

W bb jj PP =0.69
wm - DO Rwun Ila data s
= (T () SM= 7.3
= 16 [ % (e) - d= 10
il W e - b s
‘S o] Wo— s+ bb S
5 14 T/ Other a
= Y
= 12 2 }
= 1
10 o 650 700 750

8

6

4

2

e |_+ N
O 800

VvV b jj
- =
£ =
W 'SF
= 1al-
= =
£ =
=] 12—
— —

10|
8
6;
a4l
2

532

DO Run Il Prel'minary (1 fibo™")

600 700 —
%Z p_(GeV)

P = 1.6e-07

[

’ s
I 2T IP bac kg ovwrrd s
T pe A
s Cther
3
=2

e 4+ o

SM= 4.9
da= 32

700 800
> P_(GeV)
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N
lll. Results

A. Qualitative DO MIS
Analysis Package Fits

Entries: 9335

B. Vista Model
Independent -
Comparison Results

=]
2 <«—— overflow

C. Sleuth “Quasi” Model
Independent ;- xS
Comparison Results e R
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Inclusive fitting and checking is done
separately for each final state

Final State | Parameters | Fitting Histograms | Checking Histograms
e+ X 2.9 19 22
L+ X 2.9 19 21
ee + X 2 22 18
up + X 2 22 22
e+7+X 3 13 8
n+7+ X 2 13 8
e+p+ X 2 13 0
J Joel Piper Brookhaven Seminar Sec: IlI-A 33




Single isolated u + jets dominated by W
process

Fit parameters Work in progress

Multijet Bkg
W wi/light partons
W w/heavy flavor

Event Cuts

Single muon w/ at
least one jet

> 25 GeV
K P, 800
jet p_>20 GeV 500
MET > 20 GeV 400

¢ Data
[ Diboson
.
[ 1 Multijets background
B W - v +bblce
1600 B -
1400 L 1 W-uv +light partons

N
o
o
o
- i

Number c_:a! Events
(o]
[ =]
o

1200
1000

Tight cuts in muon 200
system and tracker 0

- 20 25 30 35 40 45 50 55 60 65 70
Isolated in cal and Leading jet p. (GeV)
tracker T
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. _ Single e + jets requires tighter cuts to avoid
Y being dominated by multijet background

Work in progress

Same fitting
parameters as j + jets : o
Event Cuts 7 2500 —
- i [ Multijets background
e with at least one jet 2 + 0 ooy o
] B B /- ee + light partons
e p.>35GeV '52000__ -
T E s [ 1 W ev+light partons
en<11 i
jet p_>20 GeV 1500:_
Strong likelihood cut -
of 0.95 1000F
Multijets between i
0.3 and 0.85 500~
Basic EM calorimeter i
fraction cut (0.9 X
(0.9) N
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Lower p_ cut for dimuons, otherwise similar

t0ﬁ+iets s

Work in progress

Parameters
2900
- . Dgta Drell-Yan
800 E Diboson w/no jets
;7003_ ] tzt 5 L + GE/bb w/at least one light
2 F 1 Z— up + light partons parton
30001 ___ =l w/at least one heavy
500;_ parton
a0k Event Cuts
Same iso cuts as single p
300F" data
2001 up,.>15GeV
100 un<1.5

20 30 40 50 60 70 80 90 100

Leading n P, (GeV)
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Dielectrons loosen p_and likelihood wrt e +
jets in relative absence of multijets

Work in progress

* Data
[ Diboson
[ 1] tt _
75 ee+bbict
B Z - ee + light partons

| AR

F =3
(=}
(=}
(=)

3500

Number of Events
S
[ ]
o

2500

2000

1500

1000

500

%0 40 50 60 70 80 90 100 110 120 130
Invariant Mass (e,e) (GeV)

Parameters
Drell-Yan
w/no jets

w/at least one light
parton

w/at least one heavy
parton

Event Cuts
e likelihood > 0.85
e p. > 20 GeV

en>1.1
Other cuts same as e + jets

Joel Piper Brookhaven Seminar Sec: IlI-A 37



w I + T uses single-prong, hadronic ts

Work in progress

Parameters
Combine multijet and W g F * Daa
backgrounds from data g 701 I Diboson
Cannot differer]_tiate % i = %—mﬂulight partons
from pure multijet & 5 %¢ E gL
. . =
W — pv + jet mis-ID £ 50
p4

] Wand multijets background
Drell-Yan pu: fixed +

+

Drell-Yan 1t

Event cuts
np, >15GeV

nn<1.5
TP, > 15 GeV

Separate NNs for single & 15 20 2 30 3 401 P, ((;evz;5

and dipion decays (e sep)
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w e + 1 state uses same 1t parameters with
loose electron

Parameters Work in progress

Drell-Yan ee

Allowed to float to
incorporate mis-ID sf

* Data
B Diboson
I |
B 7 - 1t + light partons

5
>
5
Drell-Yan 1t é
Low statistics final states 3
heavy-flavor factor fixed

Event cuts
e p.>15GeV

[ Wand multijets background

en<1.1
Tp,>15GeV

Again, only single-prong
TS

15 20 25 30 35 40 45 50 55
ep, (GeV)
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w Final state of u + e also dominated by
Drell-Yan to ditaus

Work in progress Parameters
.3250-_ . D Drell-Yan pu: fixed
:3’ - % t[t_)ib°s°” Drell-Yan 1t
- I /- + light partons
g [ -5+ it Event cuts
e
E 1 Wand multijets background H pT >15 GeV
nn<1.5
e p.>15GeV
en<1.1
Use background of real us
and fake e's
Cuts eliminate most
; s of the fake
20 30 40 50 60 70 usg GeV) background
}
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Vista Results

Large majority (>97%) of states and histograms agree, but
focus is on disagreement

DJ sees 4/180 number and 24/9335 shape discrepancies

3 basic modeling issues -

n-dependent trigger
efficiency in u + jets + MET

Muon resolution D0 Final State Populaton Discepancis | o Atter Trial Facto
in pu + MET '
Jets misidentified as MJP b1 ET .
photons in ystates Jr’] + +ET b
i 4By I
ﬁﬁ t 4]
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Visla Final Slates

a0

40

30

20

10

Distributions of Final States’

DO Run Il Preliminary (1 ™)

Data/MC Count Agreement

Left side
data deficit

L3

D@ Curve: Gaussian

Entries: 180

Right side
data excess

Joel Piper
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Distributions of KS Probabilities In
Histogram Shapes

1800 — Entries: 9335
1600—
1400 — Agreement Disagreement
v —
— —
F200" <
= ~
3000 —
@ —  Curve to the E
=800 —  rightis =
Eeoo - centered at @
=3%""E mean rather o
400 :— than 0 l
200 —
H 1 | 1 1 1 I L L 1 |
% 8 6 a4 -2 2 4 6

DO Run Il Preliminary (1 fb™)

0
G

24 histograms show discrepancies after trials

Joel Piper
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This compares to CDF plots

20 CDF Run Il Preliminary (2 ') CDF Run Il Preliminary (2 fb'1)
i Entries: 399 3500 Entries: 19650
100 Left side 3000F-
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L od - e -
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w Two number discrepancies point to
subtle modeling issues

[ J DO Run lla Data

u+ 2 jets + MET B oOther
n-dependent trigger :DO Run Il Preliminary (1 fb™) E :Vg_):ufzzf:
= £ i + 3
efficiency E ozoof 4y LR SR AR
single muon = i
. £ 100
muon + jets 5 -
0- -1 ) 1
® DO Run lla Data ndet ()
pru” + MET BN Other
GOOjDO Run Il Preliminary (1 fb™ E %EEE E:;I(;I:Tp Track resol ution
g2 modeling
o 400 .
2 ool muon and missing
= - transverse energy are
I back-to-back
0 . om
0 1 2 3 appears again in Sleuth

Ao(u*,MET) (radians)
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w Two of the most discrepant
histograms in non-discrepant states

® DO Run lla Data

1e+2j1pmiss -onge{( - aas
Alpgen-Pythia jet An ron e ==
disagreement § 200 !
wl
Related distributions 5
also affected S 100"
Also seen in u + jets =
0
i 5 10 AEta(i1,i2)
“Fan i 1 10 m—cc oo Some disagreement at
_%1000— I cc Olp : 70.9% Very IOW MET
AT Little effect on high-p_
B distributions
S I Not particularly relevant
i in Sleuth
0 10 Possible imperfection in
P, (GeV) detector modeling
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DJ Sleuth Results

,,,l+ I"p. DO Runll Preliminary (1 fb™) peroets OS ne MET
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Distribution of Sleuth results show
common theme

Most significant states all show
issues with u resolution

DO Run Il Preliminary

Linal Bheatbe L5 Search concentrates on a single
€6 + MET | 2.9 E-6 most significant state
£ + MET 00032 .
e — D031 Just leading state crosses
Et+— + MET 0.006 threshold after trials... but
e+ 0.0066 systematic problem
Few states g = / Cluster of
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would be g s high o; many
expected for 5 o related to
back 3 g ‘ < resolution
ackgroun =" % + issue
overestimate g LA . |
= = -2 -1 0 1 2 3

P inunits of c
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CDF Run Il Preliminary (2.0 fb'1)
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DO Run Il Preliminary(1 fb™

A P = 0.032
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w Conclusions s

Vast majority of states and distributions are in agreement at D@
Vista considers final state populations and the shapes of 1-D
histograms
Searched over 1 fb?
Four population discrepancies
24 shape discrepant distributions
All of the given discrepancies point to modeling difficulties

Sleuth examines specific distributions for high-p_ excesses

One Sleuth discrepancy
Probably related to pu resolution

No hints yet... but with 6.0 fb” of data already collected at each
experiment, much more data are available for searches
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Backups
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_ _ Triggers passed by event stored as list:
% 1 bit / trigger

List of trigger names stored internally

If event passes particular trigger, bit is set
All physics triggers included on list

Use standard efficiency for trigger suites

Inclusive Final State Trigger Suite

e+ X Single e
1L+ X Single u
ee + X No trigger selection
pp + X Single u

e+ 74+ X Single e

w47+ X Single p

e+ u+ X Single u
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Same sign final states are crucial in final
state count-based search

-
jak]
fak]

Error in curvature shown at ‘_ E§§§
right
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Found to be best predictor

: Work in progress
of sign error

Tight cuts used to ensure a
Z boson dominated
sample

Should be opposite sign

All inputs normalized to
same sign data
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Use log-likelihood fit method

Each final state has two or Graph2D |\ ok in progress
three floating parameters

Some fixed parameters: tt,
diboson, output of other
fits
Loop over all fitting
histograms
Minimize
Minimum of negative log-
likelihood

Minuit to minimize input
log-likelihood function
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