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Contact Interaction

An investigation of possible effects due to the virtual exchange allows to
search for evidence of new particles with mass much higher than the center
of mass energy.
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Contact Interaction

Combined QCD + CI Fit (PDF fit together Reason for the simultaneous fit
with Cl parameters fit): procedure:
In HERAPDE2.0 appoach: > BSM signal in the data could affect the PDF fit

zg(z) = AgaPs (1 — 2)% — Al By(1 — )%
:I:u,u( Ay, 2" (1 — x) uv(l—h’i’uv:}: )

) =
dy(x) = Ag, x5 (1 — 2)%0 : . .
:EU(OJ) AgzPo (1 — 2)Co(1+ Dya) > This cannot be avoided for the analysis of HERA
D(z) = Ap

+B5(1 — )b data by using another available PDF set

and result in biased PDFs

SM4CI > Use of the biased PDFs in the BSM analysis

O_J%J\gc—i)—(?f _ O’J%Afo U%?\fw would result in overestimated limits.
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Fitting procedure

Frequentist approach
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Migration from HERAfitter to xFitter

To migrate to xFitter framework:

* Simplified fit algorithm were implemented

* C.I. models were implemented

* MC replicas was fixed

* Errors treatment in x?for MC replicas was corrected
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Migration from HERAfitter to xFitter

: : : SM+CI
To test our Cl implementation we compared xFitter SSM+CI _ _SM OLOEW
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Results for General Cl models ( after the migration to the xFitter)

HERA e*p 1994-2007 data

95% C.L. limits (TeV)

Coupling structure Measured Expected -ngff{;,DF

Model  [€,, €, 5:€ns €npl A AT A= AT | (TeVv™?)
LL +1, 0, 0, 0] 19.0 4.9 2.9 6.3 0.302
RR [ 0, 0, 0, 0 26.1 4.4 5.7 6.1 0.334
\'AY [+1,+1,+1, +1] 14.5 9.7 112 116 0.040
AA [+1, -1, -1, +1] - 5.7-19.1 | 8.7 8.6 0.213
VA [+1, -1, +1, —1] - 3.7-10.2 | 4.2 4.2 0.664
X1 [+1,-1, 0, 0] - 3.9-95 6.1 5.9 0.493
X2 +1, 0,41, 0] 10.1 6.9 7.8 8.3 0.086
X4 [ 0,41, +1, 0] 7.9 9.6 8.5 9.0 -0.023
X5 [ 0,41, 0,+1] 10.1 7.0 - - 0.077
X6 [ 0, 0,+1, 1] 3.7- 8.2 - - - -0.565

gor
A2

95% C.L. measured and expected limits on the

compositeness scale, A for the considered

general contact-interactions models.
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Comparison of the expected limits

Frequentist approach

previous research HERA e" 'p 1994-2007 95% C.L.

a : T T T | T 1T 1 | T T T | T T T 1 | T T 1 | | | T 1
95% C.L. limits (TeV) | puia —2 LL ﬂ

Model [ A= AT ctppr (TEV7) | ]Current _
[L (59 [62 | 0308 ElPrevious | e

RR |57 |61 0.341 RR

\AY 11.0 | 11.4 0.043 _ ]

AA |79 |78 | 0.324 vV |

VA |41 [41 | 0679 u -
X1 |57 [56 | 0.680 AA |

X2 |78 |82 0091

Frequentist approach

VA

(current research): X1
95% C.L. limits (TeV) ata B — _
Model | A~ | AT 1ippr (TV) X2
LL |59 |63 0.302 | _
RR | 57 |6.1 0.334 4
VV 112 116 0.040 |||||||||||||||||I|||||||||||||||||I||
AA 8.7 8.6 0.213 01 -0.08 —0.06 -0.04 -0.02 0.02 0.04 0.06 0.08 01
VA 42 |42 0.664

2 -2
X1 6.1 |59 0.493 + 1/A” (TeV™)
X2 78 |83 0.086
X4 |85 |90 -0.023 Good agreement of the expected limits.
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Comparison of the measured limits

Frequentist approach
(previous research):

HERA e 'p 1994-2007 95% C.L.

0.1

95% CL limits (TeV) Datu _2 T T T | T T T | T 1 | | | T T Iﬂl [ | T T T | T T T
Model | A— | AT NCtppe (TEV7) LL n
LL | 22.0 | 45 0.308 — |L=JCurrent —
RR | 329 | 4.4 0.341 rr| |[Previous e
VvV 14.7 1 9.5 0.043 L _
AA | - 18104 | 0.324 W -
VA - 3.6-10.1 | 0.679 B B
X1 - 3.5-6.6 | 0.680 ‘
X2 10.8 | 6.8 0.001 AA
X4 76 |9.2 -0.026 — —
VA e
Frequentist approach L _
(current research): X -
95% C.L. Tmits (ToV) | para oy 1
Model | A~ AT Neippr (T€V7) — —
L 181 45 o3 X2 i
RR 26.1 4.4 0.334 L _
VV 14.5 9.7 0.040 xa
AA - 5.7-19.1 0.213 III|III|III|III|III III|III|III|III|III
VA - 3.7-10.2 | 0.664 01 -0.08 -0.06 -0.04 -0.02 0 002 004 006 0.08
X1 - 3.9-9.5 | 0.493
X2 101 |69 0.086 + 1/A% (TeV?)
X4 .9 9.6 -0.023 Difference between new and previous measured limits are
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Cls approach for cross check
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Futher steps

* Calculate all general contact interaction * Calculate LQ models
models
Model WEL ”iR TFERL eR Tfii niﬂﬂ T’}?L TfeRu.ﬁ ( Model ﬂiqi ﬂfej'fﬁ ﬂ'ERdL ﬂ'ERdR ﬂ'ili, aith EE‘L ﬂ-?ﬂ \
VvV +n +n +n +n +n +n +n +n
SE +=
AA gy - —m +n +n -—n -n +n a 3
VA +n -n +n -n +n -n +n -7 Sf +%
X1 +n  —n +n -0 S, +%
X2 SE -
R 1 1
[ X3 +n +1  +7 +17 ] 5‘1 i -2 -3
i; +n +7 +n 47 Sl,-".; _%
+1] +1 +7 +1 31 +1 + %
X6 +1n -1 +n  =n
L
r U1 +n -=n \ Vi -1
U2 +7 +7 VA -1
14 +n  +n V]&J +1
U5 +1) +17 R
Viya +1
W -1 -2
LL +n +1 \ -/
[ LR +1 +1 ]
AL +n + - limits already evaluated
RR +17 +17

@@ - workin progress

Time constraints ~ 4 weeks
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Possible set of preliminary plots
(Plots from ICHEP 2016)
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The probability of obtaining n""* values smaller than
that obtained for the actual data, n**™calculated
from Monte Carlo replicas, as a function of the

assumed value for the eta parameter n '™
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Possible set of preliminary plots
(Plots from ICHEP 2016)
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Already done:

* Comparison with old results (presented at ICHEP 2016) is completed
* Implemented all modifications to xFitter framework

1) Simplified fit algorithm was implemented

2) C.I. models was implemented

3) CLs approach modifications
* Tested CLs approach (through the calculation of likelihood)

Futher steps:

e Switch calculations to the HTCondor
* Find 95% C.L. for 6 U-models
* Find 95% C.L. for 14 Leptoquarks models
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