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. Joint LSND-KARMEN Analysis Case Against 2+27
_C. ET1TI‘TI'I_|"—‘I'_‘I_TT1TI'|_—T"T‘I—I‘TT
£ F Negative view of LSND, 2, and especially 2+2
'“,_‘ i . V- » ( 3
8 Peres, Smirnov sum rufe:’r'(soﬂl;;l :"rfrﬁar;hra:. ot il
0k Gonza]ez-@arcla, MaH'oni, Peﬁa-Garag
: haa Maltoni, Schwetz, Tértola, Valle
; 95% C.L.
[ All put & zeros in mixing matrix;ie, 5 ar\gles are zexo
90% C.L.
L | Consequence: 2/, only in atmospheric poir; 1, only in© pair
Limits show 4 +erms small but LSND needs 21 nonzero
Ting Tterms desfroy sum rule DOC,Mohapatra, Yellin
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10~ 107 0" 1
sin’20
Church, Eitel, Mills, Steid!
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Sy =0.874; 0,y =1j ¢, =1; ¢y =1; 0,, =0.7771; ¢, =0.85; ng,,, =0.76388
1 T T T T T

Sum-rule condition: c|3=cm=c23=1_
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¢,,=0.874; ¢,, =0.991; ¢, =1; ¢, =1; G =0.7771; ¢,, =0.85; Mgt =0.24981
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LLMA solar neutrino solution
Important for preceding anti-(2+2) arguments
SNO/Super-Kamickande~LMA» 3+ only
Widely believed, but is it right?
Solar neutrino lux variobility
P Sturrock, M. Weber, G.Walther J. Scargle, M. Wheatland

The Resonance-Spin=F lavorFrecession Solution
Invented ('88) for now-discredited solar-cycle dependence
RSFP needs neutrino magnetic moment for 1518 lsus)
Transition moment (likdf,; for .‘A";.f_l?f‘:t ana, pos sible for Dime)
Models can give /u~lO_“—|O"iUtB (Standard Mmfk!/w'gg}l()'nl
Like MSW, resonance is a density effect: Am7E=2RGN
NeffNe“Nn (.quf‘.rfu al or Ng=Np /2 (Dirar): here NezéNn
Resonance adiabort ici+9:123%41 (Z/u Bl)z [ Mg(g‘r:ﬁ)q] >|

C’F MSW NQ_F,FzNe/COS 280 (. !" Is f"tlf..‘».". !D'l‘f' at "7' v r.
MSW, RSFP resonances can overlap
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L : " %
1% Survival Robabities for- 3 B, Fields vs, E_/Am?

0 H |um] 1 AJ_I_II"I L 1:11.:! 1
13 L B |
10" 10" 10™ 10" 197
E/m? (eV'")

Choosing +he dip ot (.86MeV (7Ba) makes AmP-107%Y/

Work of Sturrock and Collaborators
.Homestake
Are Cl data compatible with a constant 1 flux?
Compared 107 108-vun simulated data sequence:

Co

Lonstant Flux r*“! ot 2999 % confidence
Time-power spectrum analysis—what frequencies?
17,88 y (28.%d) freque cy cominant ot q77Z CL
08 8,11.23, 13.88 1188 sidebands due 4o Sunk tilt adds cont
o w.f.’rilfﬂf.xf'fng tield localized in latit rle: sean divex .i”!_u -5
SAGE and GALLEX-GNO
Also 12.88, but 13.59 y" (26.9d) dominant and equaforiql

Joint Othll:jSiS with Homestake: stronger 1359 evidence

Same Frequencies seen in X- rays (SKTon Yohkoh spacecrdf
12,86t 0,02 H"' at high latitudes

13.55£0,02 H" at the equator
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Neutrino / Rotation Resonance Statistic
90

180

270

Map of the resonance statistic = upon a meridional section of the so-
lar interior. Red or yellow indicates a “resonance” between the neutrino
flux and the local solar rotation, indicating that the two oscillations
(flux variability and rotation) have the same [requency.

=(r, A) = v?duS(u)P(ulr, A)

Vg

Time Spec+ra Normalized Probabili‘rg Distribution Functions

T SKTN60-S60 ' SXT Equator
E °:‘"“Wy —relwye V‘Vﬂv{'v ! ‘VV'V - d
:: Homestake GALLEX-GNO J

Frequency y"
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Whg Two Frequencies?
PP e T h
O fh?,f Y SO\ or A}(\ST‘\+ GT'*
Selar Equator *R o

0.7
SAGE/GALLEX-GNO

Mainly pp 2. ('Be suppressed) produced at ~0.ZR,

Re

Most v, modulated by equatorial field rotation (13647
Homes+take

1% made near Sun’s center at ~0,05 K

7 axis tilt makes most v, miss equatorial field

Higher latitude field modulates most 1, as it rotates

Get mainly 12.9 y' rate

GALLEX-GNO+SAGE Event Distribution

10 T T

Bimodali+3 bg chance < lO"‘-‘j

0 50 100 150 200 250 300
4

SNU

For no v oscillations, expect |

1 O
)¢ 'f‘? R
28 -7 SNU

Lower peak is hal that; upper peak is 0.8-09
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Understanding a Bimodal + Flux Distribution
| If GALLEX-GNO is correct, can the model give two peaks?
Main effect: convection-zone field modulates ppvat 13.6y”
Low B, half cycle (no KSFP; Am2-10™"€V* MSW only)
Little effect for small mixing angle (zin 2501}

"Be, 8B, CNO neutrinos reduced by rodiative zone B

Overall flux reduced somewhat

High B_L halt cyc]f;

RSFP cuts into pp distribution below Ga threshold
Overall flux reduced by N7

SOLAR NEUTRINO FLUX VARIABILITY

Ga

» Histograms for two phase intervals for v=13.59y‘1
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|ocation of the Resonance
. SOHO/MDI helioseismology convoluted with GALLEXGNOda
SOHO/MDIt,A) matching Gal) . \
Near equator at r=0. 8Re o | |
Loco'hng =36y determines %‘"ﬁ :: N,vs. r/Rg
B8 276NN -0y -
Recall v, survival probabilityfor ROFP fit
Exactly the Am¥/E needed
Exporential (N;N,)) vs. r could have given very dliffent %f
RSFP resonance for fz.q U—l must be ot r=O.8R@ also

Higher latitudes, however

:.

ez 04 08 08 L0
/iy

Either radiative-zone field or latitudinal wave

Recall 12.9,13.6 " frequencies seen out to corona




