Extracting Luminosity
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Topics:

» Overview cross-section and goals

e Relation t <-> 0 (fitting observables)
« Convolution of detector resolution

e Results & Outlook

€ v

07.06.2011



Method

/ 1) L = NI3-8mradI 0-|3-8mrad \

|.....q MEsUred (counted)
but: o] ___exact enough known (model-dep.)?

2) dN/dt = L * do/dt:
dN/dt (dN/dB) measured
fit (L *) do/dt to data

Problems:

e Cross section

e t-range small
e detector resolution
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Elastic Cross Section

At low momentum transfer the cross section is usually parameterized as
do T i 2 doo doy: dog
— = —|foe® + fu| = oo
i~ e i dt ' dt | dt
where
dt (32¢2 "'
dOiny YEMOTotal 2 1By = o
= — G*(t)ez cosd + sind
di B C Bl )
dgH - g%c.‘-'mf(l & pz) FBE
dt 167 '
Here, doc/dt and doy /dt are the Coulomb and hadronic parts of the cross section, re-

& D

Hadronic part with model-parameter: p, B, o__
=> |nfluence to luminosity measurement?

Coulomb part divergent to t=6=0
=> Cant be convoluted analytically
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Relationt & 0

Measurement 6 -distribution, but cross section t dependent
=> either transform data with t(8) or transform cs.

t=2P’ (1—cos0_), 6 _=2atan(ytan®,)
cm cm cm [

do do dt
BRSSO
dt 8y2Pcm2sec261tan9, 2
— , secO,=

de,_ (l—l—yztanzﬁl)z COS(291)+1

Detector resolution better known in GI
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t from DPMGen
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Detector resolution

Toy-data:
smear 8 from each DPMGen event with gaussian distribution

calculate t out of smeared 0 values
create histograms for t, log tand ©

Analysis:

fit convoluted function to smeared toy-data with:
Parameters (p, B, o___) fixed to DPM values

Parameters fixed 5% off DPM values
Parameters 5% off but free

Smearing:
0,05&1.5mrad @ 1.5 GeV/c

0,0.3& 0.9 mrad @ 6 GeV/c
0,0.3& 0.9 mrad @ 15 GeV/c
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use RooFit for convolution of cs with gauss (FFT & caching)

Parameters fixed but detector resolution 33% to small
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Fixed DPM
Parameter:

1.5 GeVlc

Free
Parameter:
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| A RooPlot of "t" |

| A RooPlot of "th" |
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Fixed DPM
Parameter:

1.5 GeVlc

Free
Parameter:
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|CS (x) gauss convolution smeared
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|CS (X) gauss convolution smeared
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|CS (x) gauss convolution smeared
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|CS (X) gauss convolution smeared
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Fixed DPM
Parameter:

1.5 GeVlc

Free
Parameter:
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|CS (x) gauss convolution 3x smeared
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|CS (X) gauss convolution 3x smeared
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|CS (x) gauss convolution 3x smeared

|CS (x) gauss convolution 3x smeared
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|CS (x) gauss convolution 3x smeared

|CS (X) gauss convolution 3x smeared
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1.5 GeVlc

|CS (x) gauss convolution 3x smeared
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1.5 GeV/c Extend Par.
e -----

Unsm. © 9.8485e+05  9.8485e+05  9.8485e+05 9.8485e+05
+/- 9.92e+02 +/- 9.92e+02 +/- 9.92e+02 +/- 9.92e+02

1.0901e+06  1.0901e+06  1.0901e+06 1.0901e+06
+/- 1.04e+03 +/- 1.04e+03 +/- 1.04e+03 +/- 1.04e+03

3xsm. O 1.3918e+06  1.3918e+06  1.3919e+06 1.3918e+06
+/- 1.18e+03 +/- 1.18e+03 +/- 1.18e+03 +/- 1.18e+03

+43.1 %
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6. GeVlc
--

2.6701e+05
. 5176402 _

15. GeVlc
-- —
~025%

6.7326e+05
+/- 8.21e+02
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1.5 GeV/c EDM

Unsm.©® 1.51405e-08 1.51282e-08 0.000133531

2.29246e-07 2.35703e-07 0.00177246 2.39123e-07

3xsm. ©@ 5.04455e-05 5.04577e-05 0.000900205 5.05491e-05

*3300 +-0% e +0.2%
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Summary & Outlook

/ Summary \

* RooFit stable with folded resolution

e Fitting in t, log(t) & © successful
with same results

e Estimate of counted events due

&o smearing /
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/ Outlook \

e Lumi extraction in RooFit
« DPM-Gen resolution / effects
» Estimate feed in & feed out

e Double gauss smearing

» ©- / t-dependence of smearing

wombine Inelastic events /
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