Results from DONUT™:
First Direct Evidence of v._

The primary goal 1s to directly observe the
charged-current interactions of the tau-neutrine

The experiment locates and 1dentifies tau-leptos
decays using an emulsion target and spectrome
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Overview

Use 800 GeV protons — beam dump
Emulsion Target 36m from dump
Magnetic/passive shield protects emulsic

v flux < 0.001 of the conventional Ferm
v beam

Search for v_interaction by topology: kir



Prompt Neutrino Beam

E-872
Making v, interactions Shielding
from protons

Ernulsion Targets

Beam Dump
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v Flux / Interactions

Prompt » beam = number vV, ~ number v,

Primary v_source Dy—v. 77, X

2.5x10* (pot m*) 52 GeV
2.1x10° (pot m?) 54 GeV

v€+v
vV

I

T

Total protons on target = 3.6x10V

Calculated number of interactions = 1100 (v 1

1L ve?

Data taken from April to September 1997



V. Sources

*1. Primary Source: D*¢— v 7t —> Xp

2
N N G? 2 m*
BR(D: — 7 )= [—F %, mm] So [Vl m | 1-—=-| = 6.141.00
8 J Mmp,

¢ 2.D"—>pv7 —Xp (rate 5% ofDy)
3. Do from secondary interactions in dump (rate 8%

4. B—>7X (rate 1.3% of D)



How many V_7?

—

vlv, Expected numbs
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v . interactions:
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" ' 4.8% of total

cross section ratio
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Uncertainties:

D, production =
Jfns = BR +

a1l g0 100




T Decays

Topological BR T — one charged particls
86%

T—>e vy 18% |
T—=>uvy 18% D é
c¢7,= 387 um = 2.3mm mean decay lengt

in DONUT




. trigger

* muon 1D

* electron ID
» momentum calibration

Spectrometer

Muon ID

d Calorimeter

A Drift Chambers
L ~ Magnet




Emulsion Target / Vertex Detector

* Four target sta
« 260 kg total m
* Interleaved w1
| Fibers — vix g
 Total 7 modulk
* Modules ~2-3
¢ ~0.2-03 A,




Vi, CC 1nteraction

DONUT

Fermilab E-872
Run= 3232 Event= 3434
Muon CC

Station 3
ECCS800 Emulsion




v, CC interaction

V View

r DONUT
i T'% Fermilab E-872
P Run— 3250 Event— 470
Electron CC
Station 4

Chater E B4 GeV

Bulk Emulsion



v CC Interactions

75 v, CC interactions

with p ID*d
47 -
28 't

N(-)

N =17
expect 1.8

e b

(acceptatce corrected)

Calorimeter energy spectrum:

79+ 14 v, CC interactions

= v,~ v inno. interactions

— v, non-prompt < 0.3 prompt
Recall v_rate 4.8% =>1043 events
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