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1. NuTeV Experiment
2. Results featuring our unique Sign-Selected Beam.
e High-purity lepton tag
<+ Charged-Current Charm Production

~— Neutral-Current Charm Production
~+ Search for Lepton Number Violation

e Allows new method for extracting sin’ fyy.

- Precision Electroweak Results

3. Future and Conclusions
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NuTeV’s Sign-Selected Beam

< NuTeV SsQT

® Dipoles select sign.

-'.1\' 3
AT gk Right-Sign mE Beam is purely v or
%____!_f v mode 3 x 10~* v
o —3
i i s 7 mode 4 x 107 .
K iy,
® Bend reduces v, from K.
Dipole TE— 1L ¥
H ~1.6% v, fraction
Quadrupole
§ Dump P better understood.

NuTeV Neutrino Flux Prediction
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The NuTeV Detector

690 tons: Fe-Scint-DC

Target Calorimeter
» Steel /Scintillator (10 cm), dE/E ~ 0.86/,/(E)

e Tracking chambers (every 20 cm Fe)
Toroid Spectrometer

L qu, ~ 15 kG, PT =24 GeV/{:.
e JP/P ~ 11%.
» Always focussing for primary muon.

Continuous Test Beam

» Calorimeter to (0.4% { — |~ ———__4}—{”””””””

T

» Spectrometer to 1.0%



Production

Charged-Current Charm

e Coarse-grained detector
observes ¢ =+ u" X
Signature: dimuon event.

e Sign-Selected beam
—+ Tags lead muon

Scattering off d(d) is Cabibbo suppressed |V 4|* ~ (.05,
—» strange sea is important. 50% v, 90% v
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Leading Order Charm Production

Technique: Extract parameters for charm production within
a Specific model — Leading order slow-rescaling.

d‘qg(yﬁN — uputX) B d"E::r[.r.fp_h" — cX )
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o (£, Q%) strange sea — Low x

e 11, charm quark mass — Low E \/ \// \/
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NuTeV Strange Sea

' 0.08

0.38 £ 0.08 | -2.07 £+ 0.96
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0.39 + 0.00 | -2.42 + 0.45

| 0.02

TP Bl o PP - |
01 02 0.3 04 0.0 02 03 04
X X

LO Strange Sea ~40% of light quark seas.

1]

Strange Anti-strange sea asymmetry small

f:r{s — %) dr = —0.0027 £ 0.0013

® Other model parameters: m,. = 1.33+0.19 GeV,
e = 2.07 £ 0.31 (Collins-Spiller), B.(c — p*X) = 11.40 £ 1.08.

e Results consistent with previous LO extractions.
(CDHS,CCFR,CHARMII,NOMAD)

o Model dependent results difficult to use in global fits.



Dimuon Cross Section

New Method: Present data in model independent way.
o v
* Measure (‘i“'-'filu"J{i*.r'ir.rr.wm. H“«v

Differential Cross section for dimuon
production with E,» > 5 GeV

C
— Forward dimuon cross section. {Elﬂ
Eiap

Ey = 90.2 GeV

3o

o437

y= 0.334 oo 4

a7

e Three LO fits (CTEQ,GHV,EGPAE) all describe the data well.

lest other models — Apply fragmentation, decay, count
fraction of dimuon events with E,; > 5 GeV.

Goal: encourage use of NV in global PDF fits.
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NLO Dimuon Cross Section

|5

e Large LO sea — Gluon initi-

A 1, L g =
ated diagrams important. T S - S T ih_}
P £ .
e NLO Cross section does not 1“P< Wy @
Factorize fd_”

First Model to Test: (S. Kretzer, et al., Phys. Rev. D65, 074010 (2002))
Differential dependence includes charm rapidity, 1, and =.

Pfﬂﬁmiﬁﬂr}’ DISCO vs. NuleV Dimuon Cross-Section
Ey = 90.2 GeV

002 ¢ 0.02
0015 £ y = O.334 | 0.015
001 E 0.01

ﬂ E 2 M 2 [} 5 . u

o
=]
b

Ey = 244.7 GeV

:

=]
o 8
b l'Ill'Il'Il:'Ilrlr LS

0.018

2

e NLO model can describe Forward cross section data with
reasonable fit parameters. —+ NLO acceptance effects on
Forward cross section will be small.

e Future: Cross section extraction with NLO model.
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Neutral-Current Charm
Production

vulN — v ceX

» Scattering off the
Charm sea

e FC(NCu— ¢

e Single muon final state: v -y Vv
Sign-Selected beam — \/
Tags "Wrong-sign” muon. ot

e Low beam background. /I\g /kfp
v mode 3 x 107* 7
7 mode 4 x 107 v. RehTEo  aessEr
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NC Charm Production (cont’d)

v mode has higher beam purity. (12x 7 mode )

e Use i/ mode “wrong-signs”to tune beam background
sources (prompt decays D, K?).

» v mode beam background (7's) are at Low Yy

_Eyan

Yiria = :
VIS ™ Eyap+E,

e Signal at high-Yvis
V\/\’
(E“’

" B

p2 @03 404 05 06 @ OE 08 1

v-visible

Backgrounds at High-Yy ;s V\/!/ }g:'ﬁéﬂj

e, or v, (CC-charm produc-
tion. — e or undetected .

e 7, K Decays or u~ Mis-id.



NC Charm Production (cont’d)

o Fit excess for contribution from "\,/"'

charm sea (GRV94HO)
and m. = 14008 GeV

o(v,N = v,ceX) = 21718 b L : - d):\

(Average E, = 154 GeV). ]

f-"H .;.Ill'-—?‘ i'-"ll_| |.."|:.:.E:- r=n] _3
T e 2 x 10

e b gdmrm for signal consistent with charged-lepton scattering.

Constrain charm sea conth-
bution using other data:

Search for FCNC

® d s — b accessible b = puX

FCNC 90% CL Decay limits
u— 3.7 %1073 2.3 x 1074
d— b 2.7 %1073 1.6 x 1073
s—b 2.9 x 1072 2.1 x 107°

¢ Comparable to decay searches for d — b.

» More universal, no dependence on form factors.
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Lepton Number Violation

Pure 77, beam allows search for Lepton number violating

(AL= 2) process: 7,e” — I 7, v, u
o Allowed in models with multiplica- A=
tive lepton number conservation, or
left-right symmetric models. AL=2
E V. "
vy i

Compare with SM allowed
process v~ — p v, (IMD)
measured in ¥ mode.

Events with: e Signal : Wrong signs in ¥ mode.
¢ No hadronic energy Background is from beam

En.q < 3GeV vue T — e and e — 40y,

impurities

e v mode measures IMD rate
o=13.84+1241.4 x 107* cm?/GeV.

e Kinematic limit
Pi(u) < 2m.E,

AsF ' 15 ' ] - -
3 U | 2228 2 o pew (sals)
re = 5] = .0V calar
o 1D 10) {1 Vu€ —H Ve
= % (V-
% 2 g (1o excess) < 17% [v A]
§ + > 3% improvement
o

0 0.25 0.25 0.5

P2 (GeV?) P2 (GeV7)



Electroweak Physics with v’s

v 1L Y v
W y A
AN 17 \4
Caiili ¥ Coiii (f“ = 0
pling oc Iio 1 oupling st Qem sin® Gy

With a neutrino beam...

Llewellyn Smith Relation:

T ) 5 a
Fe= ‘:"T = p? (— — sin? B + ? sin * O [] + mﬂ))
Too 2 J I!T,:"rf'f

—+ Many systematic uncertainties, sensitivity to neutrino flux, and SF
dependence cancel in the ratio.
Heavy Quark Effects are the major theoretical uncertainty:

o Suppresses CC cross section but not NC.

¥ u L) ¥
\E/ \zg/
A e u A
T.-'-’d'-g ﬁ u__.s!,_ !'d

e Limited precision of previous vN measurements of sin® fyy ...
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Electroweak Physics with v’s & 7’s

With separate v, 7 beams:

Paschos-Wolfenstein Relation:

1t T P 7]
The JN,_T:R riR

R_: i v
— l—1r
T~ T

1
= p? [§ — sin? HW)

e [~ is insensitive to sea quarks

Ay & LY. +
i
- F__f__,-'mﬁ_ﬁ
- H-H"\-\.,h -.._‘_.-" ""\-H_\HH

5, (dy + dg) C 5, dg .

# Strange sea errors negligible

e Massive charm production enters from dy quarks only
(Cabbibo suppressed and at high x)

NuTeV's measurement is 2x more precise than CCFR.
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The Role of NuTeV

Neutrino scattering played a key
historical role in electroweak unification

e Discovery of Neutral Current
(Gargamelle, FNAL-E1A)

o First determination of
high-energy parameter

sin” fy ~ 0.2 = m~ ().Y

.'1I.||r_,i-'_"
. but why continue to study when we

make copious on-shell W and Z bosons
at colliders?

- e NuTeV is precise;
< My comparable to collider precision.
Mz Iz '
mymmetries | r

e NuTeV is sensitive to different

new physics.

o Measurement is off 7 pole
(contributions besides Z7)

APV

L Polarized &

(y—Z interference )

e Measure NC neutrino couplings

e Testing in a wide range of processes and momentum
scales ensures universality of the electroweak theory.
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NC/CC Event Separation

Statistical separation of NC and CC events based solely on

“event length”:
- # EveniLengih

; ‘th"”"l‘”h ||||| I‘"”I I |‘||||.|||I|| .
B nnr Lr RIRUNEvmne i i '-'-:-I.l (LR UIRIE NN (N RIS

RTNRIL —W\w;/
e ERD | 0

690 Ton Calorimeter Muon Toroid

-4—= Eyent Length

.!I“]HH‘I thar l v band 4o [ e P | FoTr i 1," Ilrl
] =

‘“ ‘ “ ¢
R = SHORT events _ L < Leut _ NC candidates
eP — TONG events ~ L > Leut — CC candidates
Short (NC-Like) Long (CC-Like) Resp = E':f;
v 457K 1167K 0.3916 £ 0.0007(stat)

v 101K 250K 0.4050 £ 0.0016(stat)
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CC=NC Contaminations

I

“Short” Sample Contamination

T L

e EN )
| T

Hadion

PR 11 TTT B P |“‘||| | (NN 1 s, B
i 2 1

H|||

I"

|

Il

|

e SHORT v, CC's (20% v, 10% 7)

muons exit, range out (high y)

o SHORT v, CC's (5%)
v N — eX

e Cosmic Rays (0.9%,4.7%)

“Long” Sample Contamination

:

|

e LONG v, NC's (0.7%)

punch-through effects
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Experimental Technique

Relate Rey, to R” and R” (sin? fy) —

o CROSS SECTION MODEL LO PDFs (CCFR) tuned todata: (Higher
twist, R, heavy quark corrections, d/u #1).

e DETECTOR RESPONSE Tuned with Test beam and 1 data.

o NEUTRINO FLUX (1, and v.) using beam simulation tuned to
v,(CC) spectrum.

Event Length Data vs. Monte Carlo

ki 2 L Frod<ss eV
e _ -a-n—--—l—q.-H—_,_ PERTRTTY
S000D 5= Maulrind Mode [
L 2B FhEEhad< 00 Gov] |
40000 | I e ++"'+-I— i e TR
S0000 Vs N00<Ehad< 180 G 0.8
il +-I-+++
:I{"JI:‘:I ] 1= _:-\.
- | L Tu.-::-l Monte l:nrl-::-
10800 N g CC Monie Carlo
| = l__"'—\—._\_\_\_-_\-
14008 | 10 20 30 0 TH)
12000 [k Antineutring Mode | hnl;l*-‘-‘,'ﬁ.‘- Ge"-' |
10000 L o
r 55{ Ehui-fl- I:Il:' Gl
soee *-""++++++"'-I+ -H++.|.| 148
o 1l.'.'lI:I-=: _Fm:lf}aq_ EH
T +_|_
oo | ety +_|_-|- .I.
15
=0 Todal H-I}f' te lf:-:urlc.'
CC Mani= Carlo
Q

50 B0 7D B
lengih (counters)
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Stability of Rexp

o 7 vs. Length Cut: Checks NC ++ CC separation

“16,17,18" L., is default; tighten+:loosen selection
(uncertainties are on difference)

Ridota)— B{MCY rel 1o defout

0.003 — z 0003 —
%
o.opa |- @/ def = 4.47015/3, Prob=0.2150 8 gooz | def = 0.27844,/3, Prob=0,9640
E
E
0.001 ) & 0.001
|
T
l 3 -
—0.001 ' { -0.001 '
-0.002 ¥ moge -0.002 |-
¥ mode
—RO0 NEqe 161TE 20 W —0003 TTNERE 607,18 20 o
ShorlfLang Langlh Cul (countars) Sharl/Lorg Length Cul (cowitara)

e [ vs. "radial bin": Checks electron neutrino and short CC events
More Short sample background near edge

§ of

—iF—

MuTe¥ Tarnget, 60"x60"

£-nom

i

2 -o

¥ /ol = 40155243 (Frob 0.2588), siape significance i 0.23a
[T 1020 F0-30 33-40 P

AT "Radlal” Bins

Bo.013s | ydel = 11821373 (Prob 0.7573), alaoe wrificanca i 1,

815 |
L -1 h-2a H-30 -4 P
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Stability of Rexp

Reyyy vs. Enaq: Checks stability of final measurement
over full kinematic range

Checks almost everything - backgrounds, flux, detector modeling, cross
section model,

- poss23, R 0—40, oll-nuecorr—final

0.65 ; ‘H_
0.6 ¥ b Fa
0.55 R meQs R meos ,FJ:J'_{_
0.5 i o +
0.45 = P o
ﬂ 4 .-_—r'lﬂ'." s :...L I|II : ==
e P " L
0.35 F =
.3
.22
c MMMMDEDEHEMEDMDDM i
Eat o L o T e T T b o 0 ) L e P g L L R G e e P ]
NN |—r—rrrwwwH||||||||||||| rrrrr ]
o e c:m::nllilillIlmwwllllllllll
T P e LG L = ICH 2 0 3 i = e P g g QLR e e e S D D e I
SR )= QR IS ey =t A CH T D)
s e e e e s NI T e i U TN
Erod [Ge
o 1.15 L)
= -
= 1.1
% | ot cut cut
:51.35 —
= R
Q
085 | -|-.|. .I-_I_
0.9 - X/ .'sj .:.'.':f;'-;.;. *' ‘ f-."-}}
o
.83 mmnmmtm
IIIIIIIIIIIII-—:'.'—'N-EEP—:I llIlIIIIIIIII'-'—'—'—'—'-m
bbb ISR LRABER B dubdubeebdrid:
e P BB
e e e e DT Y g T Y

(Green band s 410 systematic uncertainty)
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The Result

sin? g = 0.2277 + 0.0013 (stat) < 0.0009 (syst)

— 0.00022- (‘“’Em 'I”*'TJGE‘“"'E)

ETERUE:
M
- 0.00032 - lu(ﬁ#ﬁ]

— Good agreement with previous vN:

sin® By = 0.2277 + 0.0036

xr L s

. = :
% 0.26 World Averoge sin®d, (excl. NuTe‘ur}'
@ 595 0.2277+0.0024(exp) 0. DD‘IQ(th}
E ¥ /DOF=4.79/4
0.24 5
0.23 |
: _ T =
0.22 :
corrected for CCFR+NuTeV m,=1.38+0. 14!3&1-*
071 Lshaded bond shows £dm,
|

FMMF  E616 _ CDHS CHARM CCFR  NuTeV
v Experiment

(All other experiments are corrected to
NuTeV/CCFR m, and to large My, My > Mw))

e Standard Model fit (LEPEWWG): (1.2227 4+ 0.0004
A discrepancy of 3o ...
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Uncertainties

MuTeV/CCFR Error Comparison

SOURCE OF UNCERTAINTY | dsin” 8y "
Data Statistics | 0.00135 Data Statistics
Monte Carlo Statistics | 0.00010 MC Staotistics
TOTAL STATISTICS 0.00135 v, Flux
v, ¥ Flux | 0.00039 Enlibrﬂtf{innns
Interaction Vertex | 0.00030 4 Energy Deposition
Shower Length Model | 0.00027 Errgy Bealidn
Counter Efficiency, Noise, Size | 0.00023 hodron Showar
Energy Measurement | 0.00018 Vertex Delermination
TOTAL EXPERIMENTAL | 0.00063 Counter Edge |
Charm Production, 3{1:] 0.00047 Counter Efficiency//noise |-

“harm Prod,/Stronge Sea |

[

Ris |

s ™

R | 0.00032 ~
{TF,."'a:F” 0.00022 Charm Sea |
HiEhEF Twict | 0.00014 Crogs Section Diff
Radiative Corrections | 0.00011 | "°n~'soscotorforaet]
Charm Sea | 0.00010 wiaherTeis
MNon-lsoscalar Target | 0.00005
TOTAL MODEL 0.00064 Rodiative Correcticns
TOTAL UNCERTAINTY | 0.00162

oy

T

NuTey (R™)

CCFR (RY)

2

10 15 20 25

Error on sin®@,(x10™)

Why is NuTeV so much more precise than CCFR?

e [i” method reduces charm error

e Few K; in beam = 1. reduced



Comparison to Direct My,

2

5'1[12 HEE'H -shell ) =1— _'q-’fj._p_':
_'Mz
80.433 +/- 0.079 — e  CDF
80.483 +/- 0.084 -—o— DO
80.471 +/- 0.049 e  ALEPH*
80.401 +/- 0.066 — DELPHI*
80.398 +/- 0.069 e L3
80.490 +/- 0.065 e OPAL*
80.451 +/- 0.033 @ Direct World Average
80.376 +/- 0.023 5 Indirect World Average
| (LEPL/SLDVAPY/m,)
ILEPEWWG)
80.136 +/- 0.084 :
—— g NuTeV
* 1 Preliminary )
800 sz S04 806
Mw (GeV)

» Precision comparable to a single direct measurement.
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dr

Quark Couplings: (qf]g and (g}‘?]‘z

Two Parameter Fit: RY,, RZ,, < (9512 (geff)2

(Radiative corrections modify g7 , — (g5 )%)

68%.80%.95%,99% C.L. Contours, Grid of SM +1a mtop, My,

Large mie,
e . lorgem
0.034 Lkl
0032 ¥ T
QL — ’i'..I!-L + di
__ .4
9%?. =URpT di".
0.03
0.028 +
0.Z295 0 .30
Z (alf)
Q.

NuTeV measures:

(g¢7)? = 0.3001 +0.0014 (SM 0.3042) <= 30 difference.
(g5T)? = 0.0308 & 0.0011 (SM: 0.0301) < Good agreement.

e Assuming predicted v coupling, (g¢*)? appears low



my [GeV]
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How Healthy i1s the EW Fit?

. Winter 2002
e Global fit has a y* of :
o IMeasu e ment Pull a{ﬂ“““-ﬂ Yoo
x-/dof = 19.6/14 - = 3.0 993
o T .:.:r:T. D02Tal £ 000035 L |
(pmhahlllty of 14%) m. [GeV] 91187500021 01 |
s L. [GeV] 24952400023  -42 =
e Two most precise & bl 41.540£0037 |63 =
measurements of sin” fy . il S =
: ; 001714+000095 70 -
at Z pole differ by 30 AP 01465400033  -53 -
_ _ A, 021645 +000065 108 -
e Data suggest light Higgs A 0.1719£00031 =11 !
0.b oA 0093400017 254 o
except Arp B
00707 00034 105 -
» 3 |
e Adding MuTeV: e Rl a
5 : : A 0.570 £+ 0026 08 !
x*/dof = 28.8/15 AISLD)  0.1513£00021 150 =
L e i\ 023 Q00 =
(pmhahlllty of l.?%] sngrid, ) 02324400012  Ba -
m, [GeV] 8045140033 173 —
T, [GeV]  2.134+0060 59 =
m, [GeV] 1743 £51 .08 !
Preliminary s, (yN) 02277 +00016 300 —
—— | 0.23099 £ 000053 0 (=) 7259 +059 84 paes
I 0,231 53 £ 000041 e SES B TRE
LD i 0. 23068 + 000025 R
—y— 0.23218 £ 0.0003 i
+————  0.23220 000079 #.IHH
= 02324 +00012 Ll
AP
Averaga o 0.23149 + 000017 E
ok oe s s
a A
'{l
Y
A,
AELD)
B0,
m,, [Ga']
4! 00ETE 40 00035 T [Ge]
me= S L1805 £ 00021 Sal
i S e 1743251 Gav min B M)
0.23 0ax 0234 04
%6 T'= (1 4 ST
SinT84 = (1 — dy/gy) | 10 10 10

10
by, [GaV]
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Interpretation Summary

Symmetry violating PDFs

® " < 4" = d's in proton carry ~5% more momen-
tum than w's in neutron (< Q* >= 15 GeV?).

—+ Can Global PDF fits accomodate this ?

e s(x) +# 3{x) = s quarks carry ~30% more momen-
tum than s.

—+ NuTeV dimuon data disfavors this interpretation.

Something here besides the Z7 q q
\/ “Almost sequential” ZL, = 1.2103 TeV
e CDF/DO limits: My & 700 GeV /
s Tl

X E(6) Z’ cannot accommodate entire discrepancy.

o Needs Z — Z' Mixing. (< x10~3 LEP/SLD). x/\

Weaker Neutrino NC 7

Fit NuTeV for deviation in &7 NC rate.
o2 = 0.9884 + 0.0026(stat) + 0.0032(syst)
= ~1% low (3o below SM Value)

¥/ dof = 1.7/3
1.00 +/- 0.05 ", CHARMII et al.
1.00 +/- 0.02 ——+ o LEPIDirect L e
0.995 +/- 0.003 o+ LEPILineshape = 3(0.9947+0.0028)
0.988 +/- 0.004 —e NuTe) ~190 Low.

0.96 0.98 1.00 1.02
Neutrino NC Rate/Prediction



Symmetry Violating PDFs

R~ is sensitive to asymmetries in parton distributions:

® Assumes total u and d momenta are equal in the target.
(we correct for 5.67% neutron excess in our target).

e Assumes momentum symmetry for strange sea, s(x) = 3(x).

Isospin Symmetry Violation

» All PDF fits performed assuming quark distributions in proton are
related to those in the neutron by isospin symmetry, but m,, # m,
= u' #d",d¥ #u", lsospin violating PDFs needed ?

e Calculated in non-perturbative models. (0=in” 0y shifts are small)

Bag Model
dsin® By = —0.000]
(Thomas et al., Mod. Phys. Lett A9, 1799)

Meson Cloud Model
dsin® By = +0.0002
(Cac & Signal, Phys. Rev. C62, 015203.)

e To explain NuTeV = d quarks in proton carry ~5% more mo-
mentum than » quarks in neutron (< Q% >= 15 GeV?).

# Global fit to all PDF input data is needed to see if this can be

accomodated.

Asymmetric heavy quark seas, s(xr) # 3(x)

e To explain NuTeV = f,:,{e —8)dr = 0.007 — :;—Ig ~ 30%.

e Using the NuTeV dimuon data: f,L (s—38) dz = —0.0027+0.0013
== dsin? Oy ~ +0.0020 + 0.0009

Then sin’ Oy = 0.2297 £ 0.0019 (3.7 above SM)
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New Tree Level Physics?

v ) .\v\\
N i
.Fq-""'f’- HE“HI .-'"fff

q

o K(6) Z' accounts for NuTeV??
(Z2' = Z,cosf + Z,sinf)

[Cha &t &, Nuel. Phys: B531, 65,

als]

Zeppenield and Cheung, hep-ph  O810277

Langacker ot af | Fev, Mod. Phys. IJ-J 87 )
=+ Unmixed E(6) Z’ shifts g7,
=+ Need Z — Z' Mixing.

+ Mixing < % 10% LEP/SLD.

» E(6) Z' cannot accommodate
entire NuTeV discrepancy

L

o 7', L(), etc.
e 7 — Z' mixing and Z’ exchange.
o NuTeV needs effect on g7 not g7

w1

e 0% C.L Contours, Grid of 3M 10 miop, Mg

Large Mayg

Fee,

uee—— Y [

Mass Z'=800 GeV

=
&
& _§-n/2
o - g
e
',;E=D
0,303 ';ifﬂ:ﬁ 0.505

e "Almost sequential” Z%,, with opposite coupling to v

~— NuTeV preferred mass range: 1.2103 TeV
— CDF/DO limits: _-Wzi.;_h_] A~ T GeV



Are Neutrinos Different 7

Use SM sin® fyy and Fit NuTeV
for deviation in &7 NC rate.

2 = 0.9884 + 0.0026(stat) + 0.0032(syst)

(30 below SM Value)
= ~1% weaker vZ coupling.

A} V

Na]
>N
Na]

LEP | measures Z lineshape and decay e v
partial widths to infer the "number of 7
neutrinos” N, = 3—‘—:!“ Homiial)
Qpf &1 ) _
= 3 x (0.9947 + 0.0028) _
=1.97 Low e V
¥/ dof = 1.7/3
1.00 +/- 0.05 CHARMII et al.
1.00 +/- 0.02 — . LHE [ Dreect
0.995 +/- 0.003 e LEP I Lineshape
0.988 +/- 0.004 . NuTeV
096 098 100  1.02

Neutrino NC Rate/Prediction

In this interpretation, NuTeV confirms and strengthens
LEP | indications of “weaker” neutrino neutral current.
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Future: NuTeV Cross Section

» Measurement of Charged-Current Differential Cross sec-
tions (v and 7) and Structure Functions.

» Sign selected beam allows low energy muon data.
High y = Egap/E..

NuTeV Preliminary

NuTcV Diff. Cross Section Data (=85 GeV)
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New Samples:

. larget u

2. Short Toroid p
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Conclusions

Charm production
» LO Model extraction.
» NEW Model independent cross section extracted.
» Observation of NC charm.

Searches

e LNV

* FCNC Surprise!

Electroweak
e The SM predicts 0.2227 + (0.0004, but we measure:

Hi]’_]g H%ﬁu_ﬂlﬁm = 2277200013 (st

AL N ] B

at =0 00U (syst |

» NuTeV data prefers lower effective left-handed coupling

» Pending confirmation, refutation, or alternative
explanations, it's a puzzle.

Future
® NLO charm production
e NuTeV Structure Functions



