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[~ Preliminary Resultsj

e Bin-to-bin systematic errors: 5-8%
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e Overall (normalization) uncertainty: 2%
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Data are analysed in 10 energy and 3 radial bins:

® x2 in the absence of oscillations: 19.7 / 29 d.o i
e 2. with oscillation hypothesis: 18.6 /27 d.o .

No evidence for oscillations

Slava Valuev 11




—~ | .

[ Exclusion Region (Preliminary) ]

(full NOMAD data sample)

reactors

10 +

10 107 10 ,
sim” 20

Atlarge Am?: sin?20 < 1.2 x 107% @ 90% C L

(Feldman-Cousins method)

e Exclude high Am? region of oscillation parameters from LSND
down to ~ 10 eV?

e NOMAD is not sensitive to low Am? LSND solutions

(limited by beam energy and source—detector distance)

\ J

Slava Valuev 12 ‘_pc




Comventional v beawus @ eaceluotors

;S--Low _"_' K olQCQ_,tf

— mot purr vy (i) beows

— conrtet o} hadroaie cross-section | pprhicle Trousport

whwch Qimal the 3w:£+;‘m‘+.1

— small co«pedu%

4 Amg?

more mteuse mow collimateol better olehmeol

v beaws thaw the comweutional -oues /1

.

Super beam
[5 ~ beoom

12



2.\ - fo,ci'o'a, v {rom u - decay VF @ CERW

et e

SPL
Aposgib]se H' linac 22 GeV, 4 MW  Accumulator
. v (=9
Magnetic
&
ization

Recirculati
Linacs 2 ¥ 50 GeV

ik )

Decay ring — 50 GeV
= 2000 m

HH"""—,_‘__‘__‘ v beam to near detector

$000-05-18 + Peter Grubee, CERN-PS

,+” vibeam to far detector

- 2.2 C,eV/c p?ofo'us nf'z-om sPL (4 Mw) — AccumuloTor

- s P'Zoolu.ced wm thwn +o.n%£f‘ (H%)
captwmeo by Mo.cﬂmehc How —s D2dft space

- Ms coo??.ol/a,cczeczto.{'eol Lu, a bmac up to 2 Gel/c
_ Ms acceferated up to 50 GeV/e by @eakcuia,ﬁ}u? Lmacs

- Ms W;’CC*Q,O) m the M- accumulotor

deliver m the s.’f/!.o_(%]n'l' sectious Ve to expewaments

/&
sPL: 110 p/s -~ lozsp/yean_

27 (3
0.3 ‘10 /xalo:o7/<7em (~av )



Severad aolvam{'-acaas o{ vF over comeentional v sources :

. o\ecnui 1S )u+-+ et \;‘ Y,

= pwre beom o-f 2q wod mwmlo%__of_\?ﬂ Y __( 2 \f‘//u—deca-'y _r)

. M momentum 1s well olefimed

= peﬁfetté’y caleulable E,,-Spech-a ool tﬁ;_

Sl & 2y ol oy
dul JS 'ﬁ‘ﬂzl.z' 2.0

6o ™ Y 15|

g
dle{g)Dz o~ E:’} -l‘)_t.’?' (’__11) . (_7'((,) . §
dy ds / : -

° g

0
20} /
- le
5
0

0 0.2 0.4 0.6 0.8

. _t#_v_c,yz.ows Like E\z'

( convmtionold v beam 9‘u o, Ev)

3

E

Nc.c “’*v'rv”_L—;'—
3 2

Nosc“-’#’v‘['_u'?ﬁ.’ Ev . Swm L ~ E

L2 Ey

- opfmﬂf bem %34% oN 20/191 d/)POSS;'b&: E)J =50 qu‘Z'

Vv



. pure v hegu : seusitiuity to oscrllotions wmeaea.ses

QWQO.AQ!, with sta tishes

P(5 - Ve) « ——
A/,,.+

convamtionol v beams : semsitivty « squase woot of steishes

P (Vﬂ ‘VC) R Ne- s ﬁ {: Ve . beom countom
y 7

-V
o extimeol L - Juux mteusity : moze x 100 w.2.d couvemtiouol ba

2)
E,n'-"- 80 GV . 03 .10 /A-o'ua;t,/vm

GPCC/kr/ym ~ 0.3.70%
} ot 732 kum
Vece/uTfyear = o.5 .10%

cfr cwves 2.9-!031{“&/&47‘/&;!@&
20 Ve cc/utr/yean

o oxtimeol Vv upu Lor o verpiuce x| / 5 wet. conventiousd beou

= VLBL, L~ 3000, 3000 km , & 30Ge/ !/

) i,“-l_wsrhj [nec{Se?c’ oletemimed afzom /A—cww‘} (£ 7%

o Vv o lo cante: /.A-dnoweufum tumalble o

axpevwnentod zequicements ! i



VF: vewy mieuse, pwre cotlumated wetl defimeol v beoms

shoet- baselme

meolwum - basebme o = fute Am?
f.onc, bosewe exploration

vey ng.-loa_see&m —}':E" > \o?’Kvn/c)eV

VF: anarlable oscillotion chowmels (/u NP *1;,, Vt)

Ve e \)/‘ a.PpeQ/taMCe , wzoug-.s-:'?m /muous, /(A -

— \)e' u Y " Qeec ‘f‘t-o«-‘s, e +

~

Ve — Vx diseppearsuce , E spectrum A/C/[cc
- \Jk It 1] 7]

Ve — VYV appearouc &~ eveuls

-—

-V

2 i 2" eveuts

M

dwua%e oloutification (s mandatow H1

6



measurememt o( Oy3 & ’Amz;} ( Vy V_Z)

_\__JF- ol{Saf:pemaMu basic measuement @ VF (/u* tb(mh']t)

60&(4@{{/ tm?7 J/,. — _g

A
M

Ez- opprorome  but.. beekgr. from chawm

E=50 GeV L=3500 Km %,;=0 deg " beam

o 54 54 =
a r
gSZ — 52 -
@ 50 50 =
L=, e 7
~ 48 48 =
<= 46 | 46 3
44 44 =
42 42 = =
40 40 =
38 = 38 ‘i
36 |7 9ppearan 36 m dis?ppeor-fznce | 3
0.28 0.29 0.3 31 0.32 0.28 0.28 0.3 0.31 0.32,
: o~ 10~
Am? (e\?’j A m? .5 (eV?)

2

2
> 9, ]Amzsl withm 27 dows ~ 10" eV

rd

- 2|
4O Kt B defector o la MIWOS for [0 useful um- olecays

EF=50‘]'~V L= 3500 Km

|7



meo.suum et °+—(-9f3— (v, "“V,u)

V- QPpPeOrOMcL - bastc mcasuﬁ.emue.-nt 1) vF !

., seaxch -[-cn ! wzomo sfriM' /u'
95 measuned with Ao~ 0.1 “dowm to 1°

-
with LOKT |, & oletector

e SK. wcrw we(f coveneq :
astiwpioh’c seu.s.{h'm'*v . mou x 3 erolon o.}

‘l'"afuk'#uohz w..f,

0.006 . S ‘
\ present Cornst
L= 732 km
0.005 . _
0.004
2 . .
Amf, . z-f LMA scemorio
(2\/) 0.003 |
. 0,3 comfa"‘on to 45
0.002
0.001 L N .
51077 10°® 5107 10~ 5.107°

sin’6;3

R



. 2
mea.sun ement o{ the s19m o-f Afmz s
LBL VLBL = U.pzo/ooa?afe msiole the Eacth = MSW g%ec-f
l} A“z » A= 2\/?6’__@8 EV (m:'aﬂu mass ferwn)

osci {lation Pzr.:LQbC@t’fy depemals on s:?n 0{44@32 (M

2

2<m>a _-*P

k'l
Am - —-A'm.i eV ljc —» \;u

32

(A ~ - A wm the oso{fe.lmoba.b{&"h,)

-foft'. Am;' >0 P(ue—-» vﬂ) P/nhaMCCO{ _P(\;e—r\;‘) SLLP/VZGSSGO/

9 J
A ’m32 <0 " S-UPP‘WS‘S'?O/, ( %haM Céc/

—_ with both M t__/u ~ boows N

Wrong—-Sign Muon Measurements

- E:u = 20 GeV
Solar LMA

dn2 < 0 L‘VBSOO%M

3 " sin? 20,, = 0.04
Y |82, | 13 :i
10 -
< . 4O KT , & oletector
S 3
=
~ . 2 .
— Stgm (wa) deterumna
IA:. dm? > 0
v, o
T 0.1 @ 'HA C.lL. -fo'z
N V2
- A .
= . CP violation | o O ~ io'-" 10°
Stat. error for £

1020 decays 2 _""3 2
2000 4000 6000 8000 ‘ A“g;) ~ 2500 Q’J/
Baseline (km) [€



QF’ - mea.surement a{ S

. basic measuement @ VF with both p* p beasms

- - . 2
Plhp—Vu) —P(G—Vu) _ sm 202 simS | sim Ame -l

A =
1 s 0,'3 4:E

wna "w'tw%-s'l'r\" Ms -

. P obsewvable o LMA (-fowowtecl 57 most receut dof‘o)

e S owd 0, to be Jeteamimedl sémulfameosfy o both pu* pu” begws

L. Avo. E'L "OJ‘,W{'OM%& S, o;,s

° MHQ& cﬂecfs - -{-QKQ cP tewm wfln'c/; hidles ?mme cP

L cornful choise o-,- L

. seusitivity to CPdlecreases imeouly with Am,t
—_ 2 I 2 00
LO Kt B detector: for |Am,2|; 2.10 S.-.-<: %0°

well sepoaql'eol@ Q9 7, c.L.

20



80 80
A 60 60
| 40 40
O 29
0 0
«© =
80 80
60 60 |
40 40 F
20 20 E
Y o
© 'oth‘QC,"OQ.-
80 80 | .
: pr : 2
60 :'— ”’.af w - . "”.4"‘ ¢¢'L. GS.S
b g o i
“or & o - 0 ¢
£
20 F | =732+3500 20 F L=732+350047332 84 9
.'-|‘-| L |'|'||li-l aoa-l-a g a-1-4
056 78 & 82 84 0 ™6 78 8 82 oA
‘a ’il
F R
o,
/3

fwo ole’rec’rozs:
"meog L= 732 km

n fon = 3500 Um

@ vF: comp?el‘e measudemenlf 0[ mta'mbfg ma.l‘zz,{f

&P measurement v the {eptore sectoe

fbmdam@nfaﬂ mpact on the V Physd'cs A1/

2]



L. Super beams

« CERN-MODANE hf?h iteusity  Low enugy Vi beam {rom T

v/100m%/20 meV

o v,

lq 28
é% = L3107y, /10 pot/ia

~v 0.25 9&!/
L=50Okm

Possible Low Energy Super Beam Layout

Pp'zo{'ou = Q‘Z'C/d{’

23
Ip-to; > 10 P/féa

10

10°{

N R

lisy,

L

.

e

mTI__
10" i
1010 ;

2
103:—

1y

Il

P PR

0 0.1 62 03 04 05 06 0.7 o8 09 1

‘Energy {GeV)

- e quoLuc'l"(OM 57 K
20/‘-9).911 suﬂmesseo} 67
theeshotol e ffects

<‘* ‘-)e 1"101"/!/( - O[QCQL(
(Ve/Vy ~ 0-4%)
- ceose /.{—M o(L“'Qc{'o'?.S N

3'131!'. etmror ~ 2 %

V/A —> v'e o/peanom /22



223
£
—
=

"
-
-
-

—

T tg 0.4 E—
o.o axpected semsdmicj :
b b e
o —
Y Jow b— 90% CL, syst=
E 3o, syst=1%
034 = 30, syst=2%
YN 032 =
: C [+]
> -
NG 03 =
& -
o 028 =
E C
o 026 =
0.24 =
10 -
0'22 1 1 1 | .1 1 I 1 1 1 l | [ | ] I 11 1 l |
0.88 0.9 0.92 0.94 0.96 098 ,
sin“(26
90% CL and 3 ¢ contour plots
) - 2 -
2m (2

10

10~
10

sin Y, ;

. sin’ (20{,3) > 0.007

. sm? (2023), M"’z;' withm ~ 2 7,

« poot seusi{'fm'fuf to CP, §=0° sparateol from £=10°
m o small Qe%iou o-f povoumeters = 400Kt ¢

. _BHF quaec} 50 C,CV/C F1°+oru5 [PS) ' 0.1t MW (-—* 4/7“/)

& ~1 GeV Vy beow —s Sk, L=295 Ku
@ o 500 ' Z
&P 0 u/ucc'/yeouz_ . 33.0%p /345 10%p/em ,
g but.o 2¢af convmtional U beamn .. KT .

.seusd-im'ft, Av CERAN - MODRNE 230, 23



ComncQusions

e convmtionod v beams @ acceleeators
~ will hq;efu?(7 comfiam v oscilla tioms
— predicted 45 yeans ego 57 8. fomtecorvo -
or & fiast sigmat of mew p henomema

bevwd the Stouolord Moolel _

o UF bosed o p-decoy: the owly way we Kmow

to p'toolMcc a v beam suiteble 4oz sodve

the v osclla ton puee& Qud

mutshgote CP~ i Geptous !

e supeebeowms : ouly < .j.a'as’r step towasud LF ¢

« A.08. ?

24



