Novel reconstruction technique

for new physics with ISR




Introduction

Gluino/squarks will be produced copiously at the LHC.

Gluino/squark mass reconstruction is very important
ISSUe.

For heavy particle productions, initial state radiation
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ISR In heavy particle production at the LHC

ISR jets in heavy particle
productions get rather high pt.
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E/PS matching
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MLM matching

ex. gg+j: gqg(exclusive) + gqj (inclusive)
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Matching results in W + jets

—— Matched W+jets
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HT distributions are modified by

: _ _ '07 J.Alwall
extra jets mainly from ISR jets



MTZ ‘99 Lester, Summer

‘03 Barr, Lester

MT2 _ min [max (MT (p\lflsvplxa test) MT (p\2/187p2x7 test)} .

T T T
plx+p2x_p1niss

( Vis mlss)

pTz ’ pTz ( VIS) bl m ki 2 (Ev1s mlss . p\Zf”le p%zlss)

MT2 S mg 'rn/Xtest p— lrrLX(l)

There is a kink at the
true LSP mass.

We consider effect on MT2
from an additional ISR jet.

'07 W.Cho, K.Choi, Y.G.Kim, C.B.Park



ISR In gluino production

ISR gluon jet is soft.




MC simulation

pp — G9+J — (q9x3)(qqxi) +

mg = 685 GeV, mgz = 1426 GeV, Mmgo = 102 GeV.,
B(g —qgxi) =1
ME/PS matching
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How to define pvis

Mry = min - [max (Mr(ppf, mi™), Mrdps p m™)].
1% 2x  I'miss

simple example

1. Consider 4 highest pt jets
(P1-p4).

2. Assign p1(p2) to plvis(p2vis)

3. Assign p3,p4 to either
plvis or p2vis.

4. take the combination which
gives the smallest MT2.




reconstructed MT2
mtest = 102 GeV

gluino+gluino
“~ +hard ISR with
PS

gluino+gluino -
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N(inclusive)/N(exclusive)=1.4

Large contribution from hard ISR.



pt order of ISR parton among five parton
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pt order of isr

ISR parton is the bth softest parton: only 22 %

high probability to misidentify the jets from gluino decay



MT2Z2min

1. Consider 5 (not 4) highest
pt jets (p1-pH).

2. Remove one of p1 and
calculate MT2(i).

Mra(i) = Mr2(p1, .oy Pie1, Dit1, ---D5)

3. Take the minimum of
MTZ2(i).

If we misidentify the ISR jet as a jet from
gluino decay, MTZ2 tends to be large.



MTZmin distribution

Reconstructed
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minimum MT2(GeV) the minimum parton level MT2(GeV)

f(x) = 0(z — M )[ay(x — M) + b] + 0(z — M) [az(x — M%) + b]

iInput gluino mass 685 GeV



MT2 end points

njet(BEp > 50GeV) > 5
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MT2 end points are almost consistent
with theoretical predictions.



The removed jet is expected to be from ISR
around the MT2min end points.

Probability that
removed jet is ISR

44 % MIE™ > 500 GeV

29 % for all events

400 500 600 700 800 900 1000

the minimum parton level MT2(GeV)




n distribution for ISR jet
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| nn |distribution : ISR parton vs jet that gives MTZ2min

65 % of the jet that
gives MTZmin match
correctly with ISR
parton for |eta|>2.

jets from gluino
decay go central

jets from ISR go
forward/backward

n cut may be useful to reject ISR jet.



Summary

. ISR is rather hard for heavy gluino productions.

. The hard ISR is included with ME/PS matching
by Magraph/Madevent.

et We deﬂned the MTZmln varlable by mlnlimlzmgl_b_‘ e




