Neutrino Factory:
experimental aspects
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Machine parameters: the (European)
experimentalist’s desiderata

o Eneryy of cirenloling muons
The Ligher tl: Letlor; defanlt: 50 GV /e

& Charge sign of cirewlating muons
HBoth signs necded; as far as possible vhe sau intensity; no
concurrence of both sigos.

o Injected muons per year
Baseline L0°; wpgradoble to 10° or merce.

o Fraction of uwseful” decays
253% or larger.

o feam divergence tn long strmudil soeliens
Less than 0 L2y = 102 mrad al 50 f'-:ir'u"l.a'.",, ko 1o better
than 1157%.

o Cromolric configarulivne vf e storage g
“Trimnple’ or “Dow- L
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"Triangle' CERN - Gran Sasso - Canary islands
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Wrang-Sign Muan Measuraments
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Detector sites
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Criteria
= Distance / angle from CERN
* I'nderground depth
* Infrastruciore
dirport
transpart of heavy equipment
= Suppurt

local
national
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Santa Cruz de
Tenerife

Underground tunnel

Location:

On Tenerife (the largest island of the Canary
islands).

Excellent plane connections.

Strong local scientific activities (astronomy,
astrophysics).

Some characteristics:

Underground hall to be constructed, either from
one of the very many water tunnels, or from a road
tunnel which is being planned.

HE0)) m rock overburden.
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Longyearbyen

Active coal mines

Location:

On Spitsbergen (the largest island of the Svulbard
archipelago).

Longyearbyen is the administrative centre of the
Norvegian authority. 1400 inhabitants. Seat
of Svalbard University Courses,

Regular plane connection to Tromse, Norway
(7 - 9 times per week, 90 min flying time).

No roads between seftlements. 45 km of roads
in and around Longyvearbyen.

Temperature -14 to +6 degrees. 4 months of
midnight sun, 4 months arctic night.

Some characteristics:

Several candidate mines.

(W300) m rock overburden, maybe up tn 300 m,
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Pyhasalmi

Active zinc and copper mine

Location:

160 km south of Oulu, Finland

(Ounlu has an international airport, good connections
to Stockholm and Helsinki),

Highway connections to Oulu and Helsinki.

Pyhiijirvi (7000 inhabitants) at 5 km distance.

Some characteristics:

Depth 1440 m (4050 m water equivalent),

Accessible by trock (container size 2.6 m x 2.9 m x
8 m).

A new Jift down to 1440 m under construction.
Large caverns can be built after 2001, at a cost of

60 - 80 Euro/m*3 (= 10 MioEuro for a larpe-size
cavern).
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European (ECFA-sponsored)
programme towards a neutrino
factory

i ukhir- i e—— m—— T B . T —

* MNeutrino oscillation working group

* Other physics studies  (high-intensity stopped muons,
deep inelastic newlrine scattering, radioaclive beams, ...)

Machine physics working group

Ongoing R & D programme:

HARP  (study ol pion prodectien for the seutrine
factory and for the atmospheric neotring Mux)

MUSCAT (muon scattering in bydrogen at large wmgles)
Liguid Hg targels
RE cavities in high radiation Felds

Muon cooling initiative
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Abstrmct

The diwewry of nemtring swillaticns marke o major miestowe in e Lson of
nenitrin phyais, and opens a mew window to the wtilf cysteriom acign of manse
and Havour-minng. Many curren: amd kelbooning experdments will onreer opon
quebii bowerss, @ saps viep Sewwrd, o) i and ety incledleg COF viols
tira in the nesdrinnermizing mabeie, regibees (e meirtEeg besios DRt & ikt
ctory The nevtring actony 1 ew comospt i poodsnag womrine beam of in.
precodeutod gualiby in teines of ipteusily, Lsvowr cnmpadlor, and precisian of ts
Lot parmatie e, Mol hoporuetly, the nentring ficsory is de only keowe way to
peremate a High-intensity heam of slecaon crutripes of bigh mengy. The "eutsing
beam Bom & vewtrss factoy, 0 putkslsr s alston metrine beam, snables
e uxphention of vimrwse fceseitin damaing in newtess secillabicn plysics
Ty rrplbi cing; hasslines of planetery dimensicns. Suialle oetons poce fSemidabl:
chalenges but seen withio seacls with valy moderds oxtrpelations fron st
L mdengion, Adubir g U icaom Darsien stk ractlan oF the oegtrino Doy is i the
aireaof noubeiro oncllind e, an bateesting specstom of farther opponius e roa-
iz froun kighe prmcision, high-tate weut fe soatering o phvde: wits bigh-inuensty
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