OUR CUKRENT
UNDE KSTA NDING-

MASS s M/X

IN THE

NEUTRING - SECTOK

Eric D ZIMMEUAN

Coramss Unnesry

Ocroser 21, 2000




Nov=01-00 12:3%am  From=ELAINE +9145918120 T=123 P.02 F-216

NEUTRNO s D Mt
I. Three Neu’&’lm;

¢ Neldf;,wo Pfoo'ud‘.;M audk. M'Mc.twn,
¢ Tlhree $lowers
» Neutrwos amd  Autineutiauos

: Ne(fb "o Mé«ss: Divect Searches

e Seonches for Y mass m v P"O‘{“d:‘m

. Neutrwo Oscilletions
- Indirect probe of very swall v masses
. 5?“ mertnl indicatisns:

-Atwospheric v *LSND - Solor v
. The cwrreul s iuotbion,
* New eXpm'uwfs

1. Concludvg Rones




Nov=01-00 12:38am  From=ELAINE +9145818120 T-123 P.03 F-218

NeUTRNO  PRODUCTION:
NEUTRINGS ME PRIVCED N WERK INTEACTIONS:
s Nucleus or neutron ﬁ a(ecay
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NEUTRINO  INTERACTION:

'ﬁ)o RINDS oF NEUTRING INTFERACTIONS:

@ NeuTRAL CURRENT:  Nevreivo i Nevrrap OUT:

£8: ‘
e'ﬂnz%g /%O‘MEZ PR TueeEs

(D) CHARGED cumganT:  NevRWo W), CHEED L CUT
v \/ }
Wti K Chnrecn (2PN l
_ /\ FLAVOR I SAME As
&p,Me, \

AN [NCOMING- NEUTRINO:

(cownnkenss, 1953) Ve ONLY PRODUCE =

(Brookiaten, 1962) Vu T /M -

(FermiLhB, 2000) V. —_— T
IDENTIFICATION OF INTSZACTION PRODUCTS IV CHIRGED
CURRENT PROCESSES ALLOWS MEASUREMENT OF v FLAVCR.
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Nee  NEUTRMDS avp ANTINEUTRIOS  DrsGUISHAB 4
E“.PER'\M'MLL*[:
-“d' *
T +beam o{una$ | .
T W 3 > K ONLY
NEUTR)NOS
ANTINEVIRINOS )

T \DQNM decoms:
T > 4 (Opy > )A* ONLY

WE CALL THESE:

BUT — "THE “NEURIND WAS PRODVCED IN A
NEGAVE WELICITY STATE By THE PRITY -
VIOLATING WERK |NTERACTION; “THE “ANTINEVIRIMNO”
HAs PosiTivE BEUCSTY ("mehT-mibed”), SINCE THE
Vs ALSO INTERACT IN A PARITY- VIOLATING WAy
THEY PRoducE DIFFERENT-3GVED  MUONS.

Do we Nezd \V ap ¥ € ("Diac” prrricee)

OR, ARE They SRy DIFRENT HELKITY STWES OF
THE SAME PARTICLE T (MAJoRAN4” PARTICLE)
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To ANSWER. THIS QUBSTION,  WE™ NEED TO
EToP A NEURING TR T ARQUMD, AND 55? IF IT
BEHAVES LIKE AN ANTINEUTR(NO:

NUCLEAR  NeuTRBOLESS Doue BETA paty:

75/0 NEUTRDE N A WUCLEUS pea/ _wmue‘oUSL}/f

o |
N ——"‘—/ NEUTRING EMITTED

CABYREED.
I _}Z;:B AD REABIRBED

TTHS PROCESS  can OMY WIPPEN IF THE
NEURID 1S A MAJoRMA PATICLE (D=D).
PRICESS PAS NEVER BEEN OBSERVED; LIFETIME

LIMTS IN 210%' VERS RAVGE.

LAvEN tUESE LWETINE LWITS, ANY MA JORINA
NEUTRINDG  LOHICYN XOPLES TD THE ELEGLON)

MUST HAWE  MASS < ~ATFW eV/e .
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SEARCHES

e KiNemarics OF NEUTRING PRODUCTION
SENSITWVE To ) MASS

o\, : TRITVM BETA DETy
* Vi PION DECAY AT REST

«\L: TAU petdf AT e'e’ COLIDERS
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L MASS MEASUREMENT:
TRIMUL - BETA  DeCAY
' *H *—’BHe tae +{]

= gé I((’,V'“ mV

kinelie en
/Jmf”

ELEcRN KINENC ENERGY RAMES  FRoM O
T 18,56 ReV “ENDPOINT

IF v WSS >0, EWpPONT EWERGY DROPS:

ELECTRON SPECTRUM

Relative Decay Prob

€ Energy (keV)


























































































