PHYS 5326 — Lecture #8

Monday, Feb. 17, 2003
Dr. Jae Yu

1. Interpretation of Sin’q,, results
2. The link to Higgs

Move Wednesday’s class and the makeup class to
Friday 9am-12pm in rm 200, this week only!!
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Last Week’s Homework Assignments

* Process the transferred TMB data files and
convert them into TMBtree for root analysis

— You can work together on this one
— One person can produce TMBtree for all
— Due next Monday, Feb. 17
* Produce an electron E; spectrum of the highest
E- electrons in your samples
— Due next Wednesday, Feb. 19
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CCFR Data

MC to Relate R P to R"and sinq,

 Parton Distribution Model
— Correct for details of PDF model =» Used CCFR data for PDF
— Model cross over from short n,,CC events

Neutrino xsec vs y at 190 GeV  Antineutrino xsec vs y at 190 GeV
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MC to Relate R &P to R"and sin?q,

10000 [

Neutrino Fluxes ¥/dof = 117.2/126

- n N, N, ngin the two so00
running modes

- n, CC events always look 2000 |
short o B o
. L Ly 140 200 250 fc L
Shower length modeling Neutrino Mode £ (GeV)
— Correct for short events that . ¢
look long 300 | x'/dof = 88.9/125

J000
Detector response vs 2500 | untuned MC
e . 000 [ tuned WC
energy, position, and time s |
— Continuous testbeam ol

running minimizes 0 % e 80 W0 B0

systematics Antineutrino Mode  E, {GeV)
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sin“qy, Fit to R, & and R &

 Thanks to the separate beam =» Measure R"'s separately

» Use MC to simultaneously fit R®? and RZ* to sin°q,, and
m., and sin’q,and r

s &)
R = (‘) =?°G= - sin®?, +— sm47 §1+ :
SCC 82 Scc ﬂg

* R" Sensitive to sin?q,, while R " isn't
b R" is used to extract sin2q,, and R " to control systematics
b Why???
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sin’qy,, Fitto R &P and R. &

Single parameter fit, using SM values for EW parameters

(ro=1)

sin??,, =0.2277+0.0013 (stat) = 0.0009 (syst)

m. = 1.32 £ 0.09(stat) + 0.06 (syst) w/m = 1.38 + 0.14 GeV/c asinput

Two parameter fit for sin’qy,, and r 4 yields

Sin’2,, = 0.2265+0.003D—

C

?, =0.9983+ 0.040
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Syst. Error dominated
since we cannot take
advantage of sea quark
cancellation




NuTeV sinq,, Uncertainties

DI, (GeVic) “
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Statistical 0.00135 uncertainty
n, flux 0.00039
Event Length 0.00046
Energy Measurements 0.00018 1-Loop Electroweak Radiative
Total Experimental Systematics 0.00063 Corrections based on Bardin,
CC Charm production, sea quarks 0.00047 Dokuchaeva JINR-E2-86-2 60 (1986)
Higher Twist 0.00014
Non-isoscalar target 0.00005 dsin?20m sl =
s"/s" | 0.00022
RadiativeCorrection 0.00011
R, 0.00032
Total Physics Model Systmatics 0.00064 Mhiggs /
Total Systematic Term




NuTeV vs CCFR Uncertainty Comparisons

Data Statistics

MC Statistics |-

vy Flux

Calibrations

m Energy Deposition |

Energy Resolution
Hadron Shower

Yertex Determination

Counter Edge |,

Counter Efficiency,/noise
Charm Prod/Strange Sea
Charm Sea

Cross Section Diff

Mon—isoscalar Target |

Higher Twist

Riong
Radictive Corrections

eSS S ———
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1 Beamline worked!

P o e

NuTeV (R7)

2 CCFR (R")

__f Technique worked!

SN
AR

AR |

*.1III|I||I|IIII|III||IIII|IIII

5 10 15 20 25

Error on sin@.(x10™")
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Comparison of New sin“q,

sin 2200 " = 02277 + 0.0013

(

i” 290N - shell _
sin “?, =1-

b M,” ™" =28014 +008 GeVic °

stat) + 0.0009 (syst)
My
M2

Comparable precision but value smaller than other measurements
W-Boson Mass [GeV]

25s
deviation!

\%

LEP1/SLD —h—

—{

pp-colliders j 80.454 + 0.059
LEP2 80.447 + 0.042

— 80.450 + 0.034

W /DoF: 0.0/ 1

80.136 + 0.084

80.373 1+ 0.033

LEP1/SLD/m, —dk— 80.380 £ 0.023
I SID S 8[;.2I - 8[;.4 I 8EIJ.BI
my, [GeV]
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SM Global Fits with New Results

Summer 2002

Measurement Pull omeas_qgfity gmeas
_ 3-2-10 1 2 3
A (m,) 0.02761 + 0.00036 -0.24
m, [GeV] 91.1875 + 0.0021 0.00
I, [GeV] 2.4952 + 0.0023  -0.41
Opoq LNb] 41.540 + 0.037 1.63
R, 20.767 + 0.025 1.04
A 0.01714 = 0.00095 0.68
AP 0.1465 + 0.0032 -0.55
R, 0.21644 + 0.00065  1.01
R, 0.1718 + 0.0031  -0.15
AR 0.0995 + 0.0017  -2.62
AL 0.0713 + 0.0036 -0.84
A, 0.922 + 0.020 -0.64
A, 0.670 + 0.026 0.06
A(SLD) 0.1513 + 0.0021 1.46
sin®05PY(Q,,) 0.2324 + 0.0012 0.87
m,, [GeV]  80.449 +0.034 1.62
Ny [GeV] 2.136 + 0.069 0.62
m, [GeV] 174.3 + 5.1 0.00
sine,(vN)  0.2277 +0.0016  3.00
Q,,(Cs) -72.18 + 0.46 52

3-2-10 1 2 3

Without NuTeV

c?/dof=20.5/14: P=11.4%

With NuTeV

c?/dof=29.7/15: P=1.3%

Confidence level in upper
Mhiggs limit weakens slightly.
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