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Motivation : What’s inside proton?

Proton Models
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Deep Inelastic Scattering

DIS cross-section can be described by :-

Q2: Four momentum transfer

( probing power)

X : Bjorken Scaling variable
(momentum fraction of struck quark)

>X y : inelasticity
o
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DIS Cross-sections and Structure functions

do(e ip):
dxd@ x@

2xF"(x,07) K" (%, Q) =F | (x,0")

2(x,Qz) iY-sz(x,Qz) -yzFL(x,Qz)]

Where Y, = 1%(1-y)?

®* 2xF™x Q) proportional to the transverse component of cross-
section in which transverse boson is exchanged.

* FMa0) Includes cross-section of both longitudinal and
transversely polarized boson.

* X4 O ? contains parity violating part of cross-section which is
negllglb e at low Q?




( HERA ( Hadron Electron Ring Accelerator)
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Motivation for high-x cross sections
* The PDF’s are poorly determined at high-x.
*parametrization xqCI(1-x)".
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High-x NC e-p cross-section on the way to be fed to HERApdf’s fit
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| Why talk about HERA physics in LHC scenario..?

' Higgs rapidity prediction
| 3000 -
2 2 04 {14 TeV h240
2 | — HERAPDFLOTIY 2 | 2 | | -
= 1 | total uncert. N 9 2000
st 015+ S03 - ]
¥~ | — MSTW0§ Al 7
B --- CTEQ6S 2 2
T ol S | | ]
g1 31 o2 11000 -
5 & o | : ] ]
0.5} 0.5} 0.1:*

0 0 0

501 T 1

.05 LD

] 9 Y

g 0 -

= S T

5_0.1 HH‘\H\‘\H\‘HH‘HH‘HH‘H\ | ] 3_0'1 ‘HH‘HH‘\H\‘HH‘HH‘HH‘HH il .L |

e ) 05 115225335445 = 0051152253 35 4 45 0051 152253 35 4 45

y y y

HERAPDF : W+,W-, Zo predictions at7TeV ~ ®*¢ o5 i 5 2 25 3



https://www.desy.de/h1zeus/combined_results/benchmark/herapdf1.0.html
https://www.desy.de/h1zeus/combined_results/benchmark/herapdf1.0.html
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My focus : High-x cross section
with Kinematic fit

~Motivation o FCAL BCAL |RCAL
-Formulation & Parametrisation

-Obtaining KF using BAT
-Comparison to other methods

10
~Summary




X,Q? binning of the events

Ci(y(‘)(i) }vgdm Cicyswﬂawn
X M dX i

rec,i

Q% [GeVY]

How to recontruct

Kinematic variables

of an event

from the available information?
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( Motivation

Default Method (s)

Calculate x,y,Q* from
any of the two measured quantities D = (Ee,Qe, Ej, 0, )

eg. Double Angle: (0, 0 )
Electron Method : (E_,0 )
Hadron Method : (Ej, 0, ) etc.

Results are expected to improve if we

use all the 4 quantities at a single time..
...Kinematic fitting

Principle : Use the best available information to find kinematic variables
12
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Formulation

Aim : A= (x,y,Ey) from measured quantities D = (Ee,0Oe, Ej, Ohad)

Choose a set of values for A .
a

From A, calculate E, O,F, y .
i |

Compare these Quantities to D and calculate a probability.
P(A|D) oc P(D|A)Po(A)

Where P(D|A) = P(Ee|E)P(Ej|F)P(0e|0)P(0jly)
and Po(A) = (1-x)°f(E,/Ee)y?/x*
a
Find A with highest probablity

ISR ->Ey

\"‘\L/‘ Where f(a) = [1+(1-a)¥/a 13
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Formulation...

The core of the method is to find P(Ee|E), P(Ej|F), P(Oe|0), P(Ohad|y)

Simplest case : Expected for all of these is a gaussian of the measured
quantities centered at the predicted quantities with some widths.

. 1

Next step

Find functional form of these probability distribution functions and parametrize
the parameters of the PDF in terms of the predicted quantiies.

Study is done on MC comparing the measured quantities to the
true quantites..
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Parametrization

two category of events

Single good jets Hadron system

E:‘

o T

v | 1 jet + Missing Empz = 5GeV
1 jet + Missimg Empz < 5 GeV & multijet events

(Se|E P(Ej|F), P(Oe|0)=> Gaussian P(Ee|E), P(Ej|F), P(0¢|0)

P(Ohadly) & P(O had|y) => Gaussian

fy)=Al2e* " Erfe(c(y—m))
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Using BAT to get best A

Choose a set of values for A .

2
From A, calculate E,F, 0,y .

I

Compare these Quantities to D and
calculate a probability.
P(A|D) oc P(D|A)Po(A)

a
Find A with highest probablity

BAT- More information:
http://www.mppmu.mpg.de/bat/

-

Provide P(D|A)Po(A)

BAT does the job
for you
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Comparing the resolution and bias for x & Q2 : hadsys
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SUMMARY:

--Deep inelastic scattering and results from HERA.
--Reconstruction of Kinematic variables.

--Introduction of new method - Kinematic fit method.

--use whole information - expect better outcome.
--Usefulness of this method over other methods .

Thanks
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Formulation..

xyP—Ar(1—y)
E =xyP + Ar (1-y) Cos0= P Ar(1—y)
= x(1-y)P+yAr cosy=x(1_y>P_Ary
x(1—y)P+Ary

Where :

A : Electron beam Energy
P : Proton beam Energy

Ar = Electron energy participating in scattering A - Ey

20




Electron Method

2= 4FE.E' cos? %’”,
!
Yye = 1 %(1 cosB.), Te = Q% /yes ‘
DA Method
o 4E%siny,(1+ cosb,)

DA — Sin ’Th!. —|— SiI]_ QE — Sin(ee —I_ ’Th)j
sin #.(1 — cosvy)

YDA = Gin Yn + sin b, — sin(0, + 1)’ Tpa = Qpa/(sYpa)
Hadron Method
Yn = Zt(E;E: Pz,i)1 h = 1%2’;!11 Tp = %
Elpt-jet method
g = (D, J518 Y+ £08B) Eiei (1 4 cosbie)
L 281 — Lo/ -’-?iﬂ-%gz_}éj: —rosf L= F, (1 - Ejot('lqgjﬂﬁj@t))
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( MC sample:
04/05e- : DUANGOH 1.6, Ariadne 4.12, CTEQ-5D with Q2 > 400 GeV2

Selection: Kinematics:
Vertex: 45<Empz<65
Valid vertex && |Zvtx| < 50. cm PVSlqrtcl)Etgg 5 GeV
Electron: y_el <.

1 e- candidate (Ee>15GeV)
Fiducial volume cuts:
BCAL+FCAL e-s

Jets
no cracks, no RCAL
IDME| > 1.4 cm && | DCE| > 0.5 cm / \
I In CTD Acceptance _ “hadsys_jets”

DCA < 10 cm good jets 1,2,3(<4) jet events in FBCAL
Super'ayers s 4 1 ]et events in FCAL/BCAL Box cut
TrkP > 5. GeV Box cut 40.40 cm2 None of the jets in FBCAL crack
Not in Acc. Of CTD Avoid FBCAL crack Missing Empz >= 5GeV for
Pt ol 30 GeV Missing Empz < 5 GeV 1jet events

elec > ou. e Et > 10 GeV Et of first jet > 10 GeV 22
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P(Ee|E): 1-Ee/E in bins of E => a gaussian
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0.01

P(6e|@0): 1-0e/0 In bins of 6=> a gaussian
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P(0j_had|y_had): 1-0j_had/y_had in bins of y _had => a gaussian
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P(Ej bad|F _had): 1-Ej had/F_had in bins of F_had =>a gaussian
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P(9jly): 1-0jly inbinsofy => f(y)=A/26Eeb(y_m)Erfc(c(y—m))
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P(Ej|F): 1-Ej/F in bins of F=> a gaussian

— hratle el .
2 e H:;:E 105
B BB B e oo RMS 108.5
- 3+ 1 nd 29381 23
E e wapsent | Taking Offset = -0.034
u,u: :_T‘ .............................................................................................................................................................................. /

-u:uu E_ ..... / o= a/\/FGB b

] P T B B B
0 100 700 00 200 500 600
Ejet
higkgma_al k -
| sigma for Ejet | Eririon Hgma_ 7| Flet mealEetprd for kpmeth 0000000 <= Ejt < 7.80000 hR_Ejet kp_0
E 0.2 Mean 5667 Enries 7148
2 amw RMS 7442 F Mean 000457
v 12 { ndf as8izn WF RS 04456
0.16 Frob i wmE 72 nlf 49.59/37
po 0.4285 + 0.0061 F Prob 0.08084
0.14 pi 0.07553 + 0.00073 180 Constant 210£37
160E Mean  0.01075% 0.00247
.12 & : Sigma 04277+ 0.0026
01— e
— i 120F-
008 — - -
— 100
0.08 E— # -
E 80_—
004 = 60
o -
i T S SR SR S . 203_
] 100 200 00 200 500 600 F
EJH u_IIJ‘hrLA.J_ﬁ III‘\\\‘\\\‘II \\\‘\\\‘\II
4 08 06 04 02 0 02 04 06 08 1




	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
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28

