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What Do We Need to Use Newtrimos?

g(VN) = 0.67 x 107 cm*/CGeV

e [Intense Neutrino Beam
e High Mass Target (hundreds of tons)

e Detector Which Measures Decay Fragments
—hadron energy

e Something to Measure Muon Momentum

-
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CCFR (Columbia-Chicago-Fermalab-Rochester)
LAB-E Detector - Fermilab Eizgél and E770

108728

(Calorimeter)
690 tons: Fe-Scintillator- {Muon Spectomeses)
Drift Chambers 420 wns
Fudocial Volume: 350 tons :

e 950562 v, and 169114 v, After All Cuts
e Ap,/p, = 0.10 Independent of Momentum

e0/E =0.847/\/Ey,q + 0.30/E
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How Are the Cross-Sections Expressed?

e Useful Because Universal and Easily Compared Among Probes:
photons, muons, neutrinos

e “Lagrangian” Representation of What Neutrino Sees:

o x L,,W"
W = ( gu.,+“’;‘§")wl+ —(pp - Bl - 15 qz @)W
. p°
+ZE“VQQWW3

with F} MW], Fz = VWQ, Fg = l/Wg
e Parton Version of What Neutrino Sees:

20F. = rqx — I .x.

Fy = rqz)+zxqic — k2.

tFy = 1qlr}—zq'z)

‘this definition aepends on order of QUL caculation

o And the Cross-Sections Become

dc GAME Mz
= £ (1—y— =2

2
_ Y
. _ . = {y - =
iz dy lv.o - 7 JFa + 23:1"’1 ¥ -3 JzFy
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What'’s So Special About xF3;?

e rF3 x ¢ — ¢ Independent of Sea
(well, almost)

e I3 Is Different for v, v

yu L I . ¥e! Iy . v L {‘ , Y- ’ e ) - ¥ . . Vi
A 3 o= Ui £ ¥ ARl [ S - i o4
N . a L e - O :

i 1- LR — F Fo oo 4 — :" Iz ¥ T - f ; - =

e We report

e Independent of Sea for Evolution bonarions,
Bur ..

R S T N P
® _Joperaient On At Nenrers Statisreos
4
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Experimental Method

e Determine the v /v Flux Ratio

N(v) x |[dE®(v. E) x o{v. E)
x [dE®(p. E) x olv. E)

e Butasy=Ey £, — U
o(v,E) = o(p,E) o (q+4)

o The Same!!

® 50
N(.E )
o5,E)  siE) _ N@.E)
(v, E) 5 = N E)

v,

S
%

e Which Gives Us the “Relative” Flux
— Relative 7/v vs. Energy
— Absolute Cross-Section from
Fixternal Data
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Extraction of Structure Functions

e Within an z, Q° bin

\ '.Jr.Ql‘;’)} = A, Fo ILJ‘ — Bk e Q7
Q% = Ay o Q7 = Bl Fy e

e Where A. B are functions ot
— Relative Flux
— Measured Kinematic Variables
— Roep

e But Changing SFCNS changes Relative Flux,
Through Resolution Smearing

e So Iterate:

b = FLorky

-
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Department of Corrections

e Physics Model Corrections

COIT — Corrisoscalar < Corrradlatlve

v Corrcharmmass % corrProP

agator
& i‘\:'_Lr"HP oy thsT T isee r'_\(Tf"I'Il'rt} i_‘:'(i.l'?.,-i,.
Ad=tribhirions W TeraTe

-~ - .y
oy E ol T ey e
Ll DA AV ARE R U S L IFUEE I 4 DR TAE NS U A P P i

e Use LO Buras-Gaemers model

o(LO, physical Fe target)

S
Pt

o(LO, bare proton)
c(NLO, physical Fe target)

s

o(NLO. bare proton)

e Strange Sea Correction

-
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So What Do We Report?

o FQ, IFg for

— Isoscalar Target
— No Strange Sea
— Charm Mass = 0

(no slow-rescaling correction)
— Remove Physical Radiative Corrections

— Remove Propagator Q* Dependence

e Each Correction is Explicitly Given in

[y

Seligman, PhD Thes1s

Down to Code — so vou can take it out if
you like

. : . M . ' .
R T T PR T g tep P vy Fye ¥ - RN . T '
Ty o oonegs D omens calyrnhyag ey s ~

“

-

N NI A AR TR IR
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Errors

e Statistical

— Since Data Are the Same, AFy
is Correlated with Az F3

e Systematic
Treated as Additional Term in x°

— Hadron Energy Calibration
— or more specifically, EFyaq/pu

— Flux Extraction
— quality of fits to oy = op at y =0

— Buras-Gaemers Model Parameterization
— fits poorly at low x

— RQcp, me, strange sea, . ..

Alygs (MeV)
Statistical 42
Calibration/Energy Scale 64
Flux | 21 |
Cross-Section 31
Buras-Gaemers “Model” 41
Remaining 21

~—
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Comparison to ChargedLepton Experiment

e Heavy Target Correction
e “5/18"ths Rule
Fglepton_ 5 3(3-&—5—0—-6]
F¥ 18 5 q+q

—note this is ezact in DIS scheme
—use CTEQ4D, determined in DIS

(and CTEQ charm sea)

e Deviation at low-z, not Understood

e Small Deviation from SLAC/BCDMS at
z = (.75, probably Fermi motion

0.7

0.001 0.01 0.1 |
2 3 4567 203 4567 Z 3 4567
L1 °°F LI R N N LA LI | o LA g1l
g T i
1.0 .i':l.. -E 1.0
& E E
SooF v T 509
o Sy . S S 1
=k £
cL . o e SLACE87 Fe/D 5
08ET I """" T m SLACEI3S Fe/D 308
E = e + E663 Ca/D 3
o —— Parametenzation H
E -~ Error in parameterization 3
H
i

b A b1l N s ool eeen A T W 1
13 247 2 T4 RAT o4 567

0001 061 0.1
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Gluon Distribution

0.01 0.1
$ 6789 2 304 5 6789 2 14 05 b 7
i2 T r ryrrtv¢v° Y 1 1 Ui T T T 12
o m +tlo Gluon error from CCFR data ]
10 [ = £1¢ Gluon error from E665 -1 10
% - + Gluons from Hl Jets i
O 8k | N e CTEQMM — 8
e - — GRV 94 HO ]
n r == MRSR, >
~ 6 - 6
o - A
S N ]
z eb Eh
o C .
ot
2 g
ok L 4 0
T
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e Cut so that z > 0.045 (best fit)
e Evolved or Extracted at QQ — 32 GeV?
e £665 Evolved from Q% = 8 GeV?
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Collective Effects and > 1

H
T
% ; - .
E? = - — M
104 : -
—-
; —
w? e
+ |
| Bl
i +
++ i
. t +
0 I
1 1%
Sjaran—.
m.
%
: ]
—
F !
e

o Difference is Collective Effects from
Strikman and Frankfurt, Phys.Rep. 160, 25(1988), Nikiforov
Phys.Rev. C22 700, (1980)

e s = 7.7+ 0.6 CCFR Prelim (M. Vakili
e SlacE133 s =7-8. BCDMS S = 16.5 + 0.5
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o From

difterent

Sources

fox.0®) = K (955@%) « expls(a-25))

S~ 8-9

5= 6.5 -5

S=31"7 +0-6

FNCM

Ctrikman ¥ EranleCwri
Phys. Rep. 160 983 325
AL (e ') SlackEI33
S. Reck
NiX forasv
Phys. Rev. C22 1VB_0 Foo
BCcoMSs A C
Z. Phys. C63 29-36 1994

CCER  pre\ mina,v
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Conclusions

e New N DIS Structure Function
Determination

e Improved Systematic Errors
on Muon Calibration = Changed Results

e Charged-Lepton Discrepancy
e r > 1 Results

Future Prospects

e NuTeV in Data-Taking Now
e Same Statistical Power as This Data

e Improved Calibration x3 Reduction in
Systematic Error from Muon Calibration

e Better ag, Ayig

-
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Muon Momentum Resolution
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Neutrino Energy Spectrum: Tevatrom
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What Does A Neutrino Imteraction Look Like to a Theorist?

v
H, 2
v
fri
W —charged currents
Z—neutral currents
xP
ql

P \

Nucleon Mass M

Kinematic Variables:
Yy = Eha.d / Ev
— inelasticity
)
Q° = 4E,E, sin® -

2
= (4 — momentum transfer}z
Qi
xr = S
2V E hac

= TUTACTICHAL SUOTOTY AR o7 ST Bl g



