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GRAVITATIONAL COLLAPSE § SUPERNOVAE [ brief): 02
« TYPE T SUPERNOVAE, FRoM 8-20 Mgy STARS
o MOST OF THE ENERGYy FRom GRAV. COLLAPSE IS
EMITTED (N NGUTRINOS  ( feret  fow twomds)
o FIRST ((AND ONLY)  EXPT/AL 0BS : SNMQEPA [Lmc
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s FUSION DPRIVES THE STAR DYANAMICS (ONION - Seni)

Trimble 82, ‘€8
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== —
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=  EMISStoN CORRESPONDS To A4 FERMI DIBAL
THERMAL  SPECTRA( DISTRIGUTION
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THE NEUTRINo _PURRLE () :

MANY  EXPERIMENTS (NDICATE  THAT
observed ¥  ELUXES  ARE DEPLETED WITH
LESPEcT TO  EXPECTATIONS

Honaw ok

o SoLAR v's ki, Snpnt,
e MMOS PHERIC s GAEx, SAGE
B0 , LSND, - ..

o LA EXPT'S'

POSSIBLE  SOLUTIONS  (fown  pankdle  phapecs )

v y MASSEs & MIVING WITH OSCleLA TioNS

- VvV MIXING £ DECAY
vV MAGNETIC MOMENT

, WE WILL APPLY THE kNowN CONSTRAINTS
ON THE  oSCILLATION  SoLuTroN Foam

THesE  EXPERIMENTT (N OUR ANALYSIS

- MOSTLY 3 fLAVOVR aANALYSIS
~ LATER 4 HAMDURC  AS  ELL

- » 1 d ¥ PFF v’ ?.;
o A ELAVOURE | I"..rW - 11 ("’?_}

| ¥ | ¢ |
PLAVOUR | V¢ . ' vi] MASs  BASIS

’ ,J.v: Uz 17 X, l""?fﬂm X f-/'!}. (E X Fﬂ,fﬁ,_ fzﬁ .(Awn
Ay = 0'am,! UV 2 5, My, 485 M SoLw.
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by  Cos29p ~A
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e (Ve STATE (N THE DETECTOR
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IN GENERAL ThE AVERAGE SURNIVAL Peos,,)mauamc.
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RESULT FoR  ANTI NEUTRINOS : 06

¢ MATIEE TERM (S NEGATIVE
AlY) = — [2Ge Nelr) x 26

o WENCE,
bam 2, = h.&i_ﬁ,?(f "
§ mezp + A
ov ¢, A% 0 INTHE  CoRE

e |9, 15 PRODUCED AS A PURE [9,7 v ek
o LANDAU- 2ENER (NON-ADIABATIC ) JuMPs |
SINCE  THE RECONANCE CoNDITIONS ARE

NEVER SATISFAED

(PossIBLE W AN INVERTED MASS WERARCHY

JueRE ¥ WiLL PeoPAGRTE  PURELY
K‘u\n*?ﬁ}v\lw\u&

ADyABATI CALLY ), Digh, Imievmnd 124

¢ THE ANT( - ELECTRON NEUTRIND SURVIVAL
PROGAGILITY IS THEN

Poy = oui'¢ m'w
~ i (SINE @ 15 SmALL)
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NEUTRIND FLUXES & (RosC SkcTions -
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ADIABATIC CASE :

aF, = (H4selp) B 4 (1-

08
Fe = swg K+ (1~ si’@) ;:;
Sufg) B

= (1-5w'd) wlw F; 4 (swgg + € caw) Fy
2P = Y

(14 wlof- sit@)) 75 « (W'w 4 € wis) F2

(¢ i),
cwoo? : @ IMALL  F ¢ 6°
THEN
R ~ Fx & HROTTER v, ON GARTH
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Z.F’i ~ gc & _LC_ e SLIGHTLY E"D}'DI-P
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g = “‘ct * ,;. Fy ) & WOt Q
e
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. ENBWANCED 3, EVENT RATE

_ HoTTER  ADMIXTURE

@j pLP. OF (Ross SEC
o REDYLED Yy RATE

_ MAY Not 8% OBSERVABLE
(__SN(J $ -
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INTERAC TION AT  THE DETECTOR : oo
(WATER CERENKOV  DETECTOR).

o [NTERACTION WITH ELECTEONS .

/

%(i) + ¢ —» 'l-E (7£)+ e .
£~ e, pm T
de & €y
— FORWARD PEAKED
¢« [NTERACTIoM WITH Fegec FPROTONS

Y + P = e amw §

do o G; (~Ao0 K mes a-(vg)J
_15oTROPIC P By~ oMy 7
o INTERACTION WITH OXYGEN NUCLE!

Ve + "’o - € <+ %ﬁ; (15-4 “&V)
V4% = eta "N (1.amw)
dr  inevaans Tmp':div with

SOMEWHAT BACKWARD PEAKED‘

R A MTTER  SPECTRUM  AMo ST
COMPLETELY BAkwARD  PEA KE D

o HENCE Yy OSCICLLATION IMPLIES THE PRESENCE
OF A S;RONG BA;DLNARD PEAK (N EVENTS,
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I, 3. The ouniber of events In bins of 1 MeV exch, with and withoul mixing, due to v, €
wad Uy, ¢ alastic scattering in the detector, are shown sa & function of The slectron energy, as
dotted and dashed lines respectively. The solid line denotes the total conbribution b the event rate
o ll these channels, that ta from vy, vy, 7y, and Py

Y = v *
X {
-"Fm"-}—'r‘ﬁ"r—r'?— ‘llrhﬁ'a“r' [ 'W_1wt’w—l = L
Ne rmixing : wedfed=100 3

0¥ ¢

FIG. 4. A comparison of the number of events in bins of 1 MeV each, due to various processes, 19
showi a8 o function of thie alectron energy, with and without mixing. The line types indicate events
from the processes ¥, p (solid), ¥, « (dotted), 7, O (dashed), v, e (long-dashod), v O {dot-dashed),
and vy e (dot-long dashed) processes respectively. The subscript & denates the NC contribution
from vy, by, and their antiparticles.
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FIG. 1. The aumber of eventy in bins of electron energy of 1 MeV esach, due to ¥, interac-
tions, are shown as a function of the electron energy, with and without mixing, The long-daghed,
dasliect, nnd dotted lines correspond lo interactions with p, O and e respectively, in the detector,
The dotedaatied line hndicates (he offect of inclusion of detector efficiency and resslution on the
interaction with p. See text for mora detalls. The solid line denotes the total contribulion to the
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FI1G. 2. The number of events in bins of 1 MeV each, due to v, interactions, are shown as
a funetion of the electron energy, with and without mixing. The dashed and dotted lnes corre-
gpond o interactions with O and o respectively, in the detector. The golid line denotos the total
contribution to the event rate from .
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FIG. 5. The total number of events (summed over all processes) in bing of 1 MoV ench, due to
Ve, Vgy W and By, interactions, are shown as a function of the electron energy. The solid and
dashied lines denote the avent rates without and with {maximal eﬂact due ta) mixing.
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- STABILITY OF RESULTS To MORE FLAVOURS
~ DISTINCTION gB'E-‘Tw} DETERMINATION OF Nb. of PLAV-

-~ Two OWUBLET SPECTRUM OUES.
AD /A B ATIC (NEUTRINOS)

— % O yowmwng

o INCLUSION OF A 4%

T ee——

R
- 3 FLAVOUR 4 FLAVOUR
3-gen: Adiabatic [ 4—gen: Adiabotic
10" e= 0).087 i e= 0,087
§
8 1
g
E‘ 10~
| (0
-IO»-! !

. E,~ B G

MG 3. v, O and ve (for all Aavours of ) event rates when the upper resonance is completely

\batic. The solid lines represent the no mixing case and is plotted in all the graphs for compar-

., The dashed lines are due to the effects of mixing. The oxygen events show dramatic increase
to mixing. Note that 3 and 4 flavour cages cannot be distinguished.,
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ADI ABATIC (ANTINEUTRINOS)
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FIG. 5. &, event rates for ¢ = 0.087. The solid (daskied) lines are due to (né) mixing, While the
3 flavour scheme shows enhancement of event rates at high energies due to mixing, the 4 favour
sthewie shows suppreassion al lower energies.
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FIG. 4. v, O and e (for all favours of 1) event rates when the upper resonance is completely
not-adiabatic, The results depend upon the threee possible solutions to the solar neutrino pusale
and are ehown in the throe panels, top, middle and bottom. The three flavour results are similar
o the adinbatic esse shown in Fig. 3 but the 4 Aavour case shows suppression of the event rates
in all casen. Here the differont casen ave digtinguishod by the extent of suppression.
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LONCLUSION S &

¢ NEUTRINg MIXING & 0OScILLATIONS
@GIVE RICE TO CWARACTERISTIC SIGNATURES
OF NEUTRINO EMISSIONS FRow &u-PteNuvat‘

¢ NEUTR/INOS £  ANTI NEUTRINOS 0OF ALL
FLAVOVRS ARE  EMITTED ; HENCE OIFPERENT

/

MIXING ANGLES <CAN Bt fPRODBED

o LARGE Y-V, 0@ T, — 7 MIXING
IS  SIGNALED 8y  BACKWARD PEAKED
MGH ENERgY EVENTS

o (N SOME  PARTS OF THE PARAMELTER rmer
\T (s POSSIBLE TO PIETINGUISH 2 -
AN D 4-FLAVY (U R MIXIN G

e  HENCE A LoT  0F V- PHYSICS  (SSUES CAN
B¢ STUDIED  THROWGH  SUPERNoVAE
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