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e Collisions at the

LHC are complex
e Quarks (valence/sea),
Gluons
e Colliding partons carry
only a fraction of the
proton momentum

* Our understanding of
the Parton Distribution
Functions can be
expanded at the LHC
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* Probing PDFs at LHC

* Theoretical challenges

» Jet challenges

* Photon challenges

* Probing PDFs using Z bosons
e Lepton reconstruction has

high precision

e Z event reconstruction
has low background levels
e Theory advantages of weak-

scale physics
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For the annihilation diagram
there is a direct link between
Z rapidity and the parton
momentum fraction
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Simulation
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PbWOQO, crystal
(ECAL Barrel)
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System of long/short
F fibers partially
compensates

for E/H response

Start of short fibers
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Rapidity Measurement

lldo(Z —eTe”) (exA) N;—B;

o dYI N —B Af((; X A)z

Shape measurement:
Many systematics cancel

Determine single electron efficiencies
from data, convolve with simulated
Z electron distributions

(EXA)i=f Pi(nl, n2,pT19pT2)€(n1,pT1)€(n2,pT2)

Note: Studies performed with 10 TeV simulated events (100 pb™)
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Efficiency x Acceptance

Electron efficiencies
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PDF Systematics and Sensitivity

(e x A)
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Ratio will vary as a function of the Y bin
If PDFs differ from base expectation
This describes the PDF measurement sensitivity

ldo(Z —ete ) |[N;—B;
B

The ratio of (€ % X A) for a Iven Y bin
should not change for dlf erent PDFs
Assign a systematic uncertainty to this
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Sources of Systematic Uncertainty

Simulation
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Sensitivity for 10 TeV (100 pb™)

Simulation
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Conclusion

» CMS Is prepared to make a data-driven

analysis of the Z rapidity shape
* Initial results possible at 10 pb™, and able to begin
constraining PDFs at 100 pb™

* As luminosity (and Z production) increases,
continue constraining PDF
» Differential cross section [
as a function of Y,pr
* Bring on more data!

Sample event from
first 7 TeV collisions
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Backup: Z Backgrounds

ECAL HF ECAL-ECAL

1V ls(325350) | f Y, [<(300325) te0o0 T T T T

10000

MY FRELIW INARY S '
A - MY FRELIWINARY
100 pb ]

100 pb”!

(2
2
g
IIIIIIIlIIIIIIIIIIIIIlll

i -‘H“
50 60 70 80 50 100110120 130 1407 5¢ 50 60 70 BO 90 100110 120130 140 15 T TR TR TR L R TR Y
M,

] mEE'

T
el

0

RS Rkt I RN ML LA RN R R T ] RARSS RARSS RAML) RAALY RALLY LALAS KRR KRR RAL T 300
300 v, |E{2502?5)

400 = _ 280

E
F
E
~
[LE
h'.!
o
2]

200

150

100

a0

Events/(2 GeV)

'r

50 &0 TO 80 90 100110120 130 14015( 50 60 70 80 90 100110120130 14015 -1%1] &0 A 80 890 100 10 120 130 140 150
M. Mee Mee

Bryan Dahmes (University of Minnesota) DIS 2010, 19-23 April, Firenze, Italy 15



	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15

