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v events from decay
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Alain Blondel + Mario Campanelli
 Treat one example, PRELIMINARY, stat. only

Principle of Experiment:
. take half data with +P, half with P

Lo Py T3 Y |'l'+ T ¢ "

Take detector and data of super ICARUS
Bueno/Campanelli/Rubbia, hep-ph 0005007

4 event classes:e*; right sign 1, wrong sign p, NC

Fit for 5 while leaving all other parameters free,
“see if error on d is reduced when |P| ¥

8 May 2000 Alain Blondel/ Mario Campanelli



8 May 2000 Alain Blondel/ Mario Campanelli

Nﬂ’g s 10"
M\zzg’ 385 10".7'
8,,=45°

0,3=45°
Siﬂ32913= 0 05
820 or x/2

L= 2900 km
10 ktons fiducial

2 102! yseful muons (5 1020 for each slm-pdmﬁv)

defccforclams

1, “electrons™: anywcnfwi‘rhcnclectron(mmrgycut) |
Z.dem-mn'twﬁhm(bZGcV)ofbcmdgn
S.dem‘:mmﬁnhmmszaV)ofﬂmoppomm

nosysmmﬂcemrsonbum(yef)
matter density is left as free parameter in the fits



Some numbers

Surprise: there is a big §—effect in electron event numbers

_ ELECTRON CLASS:
Ww(->Ve V) S=n/2
P=0 59550 (-510)
Kills anti-vy——  P=-1 6003  (-604)
| P=+1 113100 (-400)

=n/2 decreases the v, ~>v, oscillation

8 May 2000 Alain Blondel/ Mario Campanelli
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113500



Some numbers

Surprise: there is no big S—effect in wrong sign muon event numbers

WRONG SIGN MUON CLASS:

w(->Ve V) s s o
P=0 1919 (+43) 1876
,‘ P=-1 3795 (+83) 3712
| Kils v —> P=+1 41 “) a1
|

BUT &=n/2 modifies the shape of the vg->v,oscillation,

8 May 2000 Alain Blondel/ Mario Campanelli



No polarisation

Events/1.6 GeV
oB8BESNEZES

€, (GeV)

8 May 2000 Alain Blondel/ Mario Campanelli

10 20 30 40 0 10 20 30 40

Events(5=0-5=x/2)/1.8
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Negative polarisation(100%)
b- o - 8=%/2.

p-, P=~1
y t:. " S V.c_

Events/1.6 GeV

ao o' 10 20
B,y (GeV)

10 20 2

Ey, (GeV)

8 May- 2000 Alain Blondel/ Mario-Campanelli




8 May 2000 Alain Blondel/ Mario Campanelli
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o . s s s s sk a N - i . a s s s a "
0.8 1 1.2 1.4 1.8 1.8 2 2.2
1Dscan DELTA, all other free

P=0: 0=1.5710.20
P= +40% 0=157%0.15
P= 1100% 8=1.57%0.10

+40 % polarisation is equivalent, for this example,

to increasing the muon flux by 1.77
8 May 2000 Alain Blondel/ Mario Campanelli
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PoLARL ATION FiGURE OF NERIT
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PoLARIZATION SCE A A RIOS .

A. DO NOTHING [ = FeeriAg STuDy ]
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SCENERIO 4 .

Proton Driver + Linac
Target Station
50 m long drift.

100 m long Induct. Linac
60 m long bunching

140 m long cooling
1.6 GeV,200 MHz linac

>34 GeV linac
3 GeV of acceleration

RLAZ .8 GeV max,
7.5 MeV /m average

| \owAmhm 2386 }
Qm a.wfnmh'm ﬂf( ngok

o
=361 Qs ulaye
nhe MWA&["@
'RLAZ ,39 GeV max, 7.5 MeV /m average

Acc. Frequ =400 MHz

- Turns =5
r =60 m,C~2500 m
Arc =380 m
Matching =600 m (beam separators/
combiner)
Linac =2x600 m

'PL =-0.%% ga.&lg ?@

12 aﬂma Y axis

Accel . Fr. =200 MHz

Turns =4 P- - .088x0.0x 0.%312‘“’ m
r = 30 m.C~500 th =

Arc =180 m -

Linac

Matching = 200 m (beam separators 8 m&%ﬂj‘uﬂ‘ ' 4 | len

{combiner |

=2x150 m

Storage ring, 50 GeV max,

Turns =180 ( =1/ e)
r =50 m,C~1800 m D> apid depdon
Arc =150 m M

Matching =100 m
Production Straight
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DEPOLARIZATION N FRONT-END

occves BECAUSE OF SPiN PRECESSION.
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Single-Flip Matching Section : " 4
~changes Larmor center and

I
Cooling Section #1: B = -5T on axis Vi Cooling Section #2: B = +5T on axis
-Cools Pt (rms), beam radius ~unchanged ,,’ “\ Cools Pt (rms) and beam radius (rms)

Iustration of particte motion in a sinagle flip channel

While both designs have adequate performance for an entry-level neutrino
factory, both fall short of the PJK benchmark. In both cases, the performance
of the cooling channel is limited by the parameters of the input beam provided
at the end of the buncher. We expect that ongoing work on tuning and
optimization will improve the muon yield by a substantial factor.
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157 PHASe koTATION
o Polaniyahon of pt %wm ot dett & x-257
« it is corcelabed with tl."’ momenlum %o-a.
monodwomatic ¥ |

T monochomakirakion (@.k.a 15T Phase Rotahon
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Overview of Targetry for a Muon Collider

)
J.
| shlelchng!dump
| o mtchmgsa!ena iela
i i mercury dump mmdow
| superconducting soienc S _
“resistive soienoid RF inac
liquid metal target ' decay soienoids
proton beam
0 2 4 mebors 6
o 2 it T e via ederay {Tom a MW prosen e

e Proton pulse = 1 ns rms for a muon collider.

e Mercury jet target.
o 20-T capture solenoid followed by a 1.25-T m-decay chaunel
with phase-rotation via rf {to compress energy of the muon

bunel).



Energy (GeV)

0.4

0.3

0.2

o.r

0.0

selection p/p rmsct rms Ap/p

outer .385 16.6 %

11.7 %

inner 1 .305




ENERGY CALIBRATION

At every turn, 10° muons decay.
Spectrum of the decay electrons
depends on muon helicity:

Muon polarisation precesses

spin tune:

_gg-ze — Eun(GeV
v m, . 90.6223(6 >~ 0.55

First magnet after straight section

Possible setup of a muon polarimeter. Decay electrons of ment
energies can be filtered by angular analysis, using slits in the s jelidir
in the first bend after a straight section. Best asymmetry in 30-40 Gev

MG Cean §1.02
( Prospective sﬁ.AjB



muon polarimeter

eleeft
5 @eV D-GeV S A DG 10.0a C
decay_eféctrons - —

| — mﬁoﬁW

- First magnet after straight section
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NO RF - ... PRFbunching
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i _ positrons with 0.8-08 E, _ ,
" |- initial muon Polarieation = 0.27 | 04y |- \ ‘T. 1
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@ -  spinune = 0.8 od2 - _
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tum number _ tum mmbor
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5. 3. OsczHatJon thix turn number in a fill of the number of electrons in the energy
age 0.6-0.8 E,, (normalised to the total number of muon decays during the given:
rn). The oscﬂlamon amplitude is a measure of the beam polarisation, its frequency
neasure of the beam energy, and, if their is no RF bunching, its decrease with

1e is a measure of energy spread. The muon lifetime corresponds here to 300
'ns. The beam energy is E, = 45.311GeV, the energy spread is 3 x 1072. On the

# thare ic no bunchino RF in the muon storase rine. on the richt there ic RE



DEPOLARL 2ATION (AN BE AvoipeD

o WITH Bow Tie
e« WTH RF. Bop{cm‘N(, Qs > '%_P
PRECESSION LOSES 30} 0F TOLARS LATION L_}E
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DESIGN A STORAGE R NG

witH NO SPinN PRecession ]

@am wn accelanaton

'L : 45,  proved
< oddtkonaﬂguaa} 5311 Ge zvs‘m_w_efsw_.._.=

PoLAR{FATION IS PRESERVED
FoR ALL EN&RGIES |

BUT o NO  ENERGY cAuBeATiON !

ma——

v No ReGuLAR SPIN FLIP,
o No DEPOLARIZATION !
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CoNCLUS I1ONS

e MUOCON TPolARIZAT(ON CovTroLS Y /\Jk. 20ho

= { THPROVES STATISHCAL POWER
AUowS VALUARLE (ROSS-CHECRS

o BY BEING CAREFUL AN EFFECTIVE PoLARLIMION
OF [.I5».25] SHoutD Be |
EASY TO KEEP

o WITH MORE CFFORT o AST puase rotATON
o CULLING oF y‘é
| P‘f( —> 0.4 o Bunch bybuseh (Sns)

Yeiending of inteuoiby [Polbuzeh

e RING D 4S.311(£<103) - DifFicurt 3 boep o all
Bow -TiE - BETTER

. _ +
o POLARITATION MEASUR EMENT FROM. DECAY €~
SEEMS QUITE FEASIBLE .
(HusST Be FIT (N AST HAGNET AFTER STRAHGH

o LOOKS MLiKE A COoST-€FFELTvE WAY TO
IMPROVE PHYSICS QUTPUT



