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What is interference!

* Analogy with Young’s double-slit experiment:
multiple paths = transition probability not just

sum of probabilities

InitiaD@( Final + Initia Final

Probability ~ (A + B)? = A2+ B2+ 2AB

e |[f A2 - B2 then also ~ AB
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Why? What is new about this?

* Nothing new...
Rizzo [0704.0235]; Boos et al. [hep-ph/0610080];
Papaefstathiou et Latunde-Dada [0901.3685]

* However misconceptions still widespread
(particularly in experiment)

* Raise awareness and warn against inaccurate

statements
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Drell-Yan with W’ /Z’

A B
quarks leptons quarks

couplings X propagators
(gLAgLB + gRAgRB)quarks (---)Ieptons

(after [dcosO) (3 - ma2)! (3 r me?)-!

MZ 5 Ma Mg’

for ma2< S < mg?2

— Interference between ma & mg

unless coupling factor < 0
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Focus on W’ case

* Generic interference coupling factor for W-:
gsm? g'Ll9 ¢l
e Conventional benchmark scenario:

Sequential Standard Model (SSM)
in which g'9=g'|' = gsm?
e Neutrinos not detected — transverse mass:

VS — Mt = sinB /S
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do/dMt [fb/TeV]

M+ distributions

LHC (pp collision) @ 7 TeV, mw = 2.5TeV
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of events in intermediate range
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A search recipe: cut & count

e Compare observed events to predicted cross-
sections in high-Mt search window

o If MM cut compared to mw
— interference no big effect

e Limits from latest CMS analysis (April 2012):
w/o interf.= 2.5 TeV; w interf.= 2.4 TeV
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“The expected signal
yields [...] are largely
unaffected when
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effects, owing to the
high Mt cut [...]”
CMS-EXO-11-024
arXiv:1204.4764

‘O-interf‘ / g [%]

100

80

60

40

20

(Wg) X B(IWR = tv), v

W' mass
(GeV)

M;Fnin
(GeV)

500

700

900
1000
1400
1600
1800
2100
2400
2700
3000

350
550
700
800
1050
1150
1200 6
1350 1
1450 5.
1450 1

1400 O.]




On the presentation of limits




On the presentation of limits

e Conventionally: in terms of BSM contribution to

total cross-section (i.e. no Mt cut)

10



On the presentation of limits

e Conventionally: in terms of BSM contribution to

total cross-section (i.e. no Mt cut)

e Quantity receives 150}
large contributions _ 19
= 50}

from PDEF and can k \
0

be dominated by ol \/

interference 1000 1500 2000 2500 3000
my, [GeV]




10

On the presentation of limits

e Conventionally: in terms of BSM contribution to

total cross-section (i.e. no Mt cut)

e Quantity receives 150}
large contributions _ 19
= 50}

from PDEF and can k \
0

be dominated by ol \/

interference 1000 1500 2000 2500 3000
my, [GeV]

* Should instead represent high energy behaviour
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e CMS followed our suggestion: now also include
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e CMS followed our suggestion: now also include

limit as function of Mt cut
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Experimentalists might move on to more
sophisticated W’ search strategies: fit to data

Discussion of effect in Z’ searches
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