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The President’s View

Announcement (excerpted from remarks at the MIT commencement, June 6, 1998}

Paper
{submifted 1o
Phys.Rev.Lett)

Clinton on
Neutrinos

FAQ
Glossary

Links

T m— i a—

{Wle must help you to ensure that America continues to lead the revolution in science
and technology. Growth is a prerequisite for opportunity and scientific research is a
basic prerequisite for growth. Just yesterday in Japan, physicists announced a dlscovexy
that tiny neutrinos have mass. Now, that may not mean ‘much to most Americans, but i
'may change our most fundamental theories -- from the nature of the smallest subatomic
articles to how the universe 1tsc1f works, and indeed how it expandg.

This discovery was made. in Japan, yes, but it had the support of
the investment of the U.S. Department of Energy. This discovery
calls into question the decision made in Washingion a couple of
ears ago to disband the Super-conducting Supercollider. and it
reaffirms the importance of the work now being done at the
Fermi National Acceleration Facility in Hiinois.

Prasident Cinton addrasses the -
gradusting cless ot MIT The larger issue is that these kinds of findings have implications

that are not limited to the laboratory. They affect the whole of society -- not only our
econory. but our very view of life, our understanding of our relations with others, and
our place in time.

e —

The full text is of the President’s address 1s also available.






Leptonic CP and T Violation in
Oscillations -
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l .. Why Everybody is Excited! '

e Maximum Allowed Asymmetry (§ = % or 3F)

for v, — v, at first Oscillation Maximum in vac:

o P, P=[a%T +aQ ,,|* ~ (sinf3sin 2013 + 1/ Pp)?
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I 2nd Peak .

v, v, at d=m/20r 37/2 at 2nd peak
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Neutrinos: Data, Cosmos and Planck Scale 3/3-7/2003
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Stephen Parke, Fermilab
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V. —V_at 8=n/2 or 31/2

in matter for L = 732 km
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FuLt ExPRESSTON: 16
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# 295 km baseline
& Super-Kamiokande:
w 22.5kton fiducial
 » Excellente/pID .
» Hyper-Kamiokande
s 20x fiducial mass of
- SuperK

Matter effeCts small |
Study using fully

simulated and
reconstructed data

Requires New Beamline: E J° -0'6 4o 1:0 Ge\
e s LI e w’ao"/, ﬂrsﬂnc&

T ST

LOI hep—ex/0106019 ) Ly = 2935 kw
e //www-—mu.ke\&.s‘:/a L\Gm/



Two functionally identical
neutrino detectors

/

Fermilab

New Detector Required:
http://www-off-axis.fnal.gov/ |
LOI: hep-ex/0210005 L. v 732 b
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Brookhaven to Homestake
OR WIPP

0 400

L= 2540 km or 2880 km

g ———

2 peak 2 GeV: |
New Beamline, New Detector:
http://www.neutrino.bnl.gov/
LOI: hep-ex/0205040



E = 10GeV L = 295 km
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| Anatomy of the Bi-Probability Plot: I

v, » v, E,=13 GeV L=3000 km
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0.0 0.5 1.0 1.5 2.0 2.5 3.0
e The CP-CP relation: 2~V
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e The T-CP relation:
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— 2
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e ~ trade sign of émi, for shift by = of é:
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L.
Swmall cowechionhere,

Neutrinos: Data, Cosmos ond Planck Scale 3/3-7/2003 ~ Stephen Parke, Fermilab



e e
Wew § A\,
\ M, 7 ac et
.. \
% Qe diyo
Crsamrd s
W g wt e T
e z
| Q,A,T
\ -u(.' LS M
} Q@f u {!"5%
4 g \4)"' O SFrAaS
1) Lephe H

< _ (\\\%\\( Sy rtcsed
W 6 e )

Maswowo\ Mass
Lepton # v...,uf.ﬁ

Wy



-+ +

. Tocn Shotes: 2€ + 22"

?e—) =
z

Mogs 1s a coupliq between
Left o Rigu<t



| FY'4
CAUUOT COuP\Q

— -+
e, T €y

bQCow»SQ OQ e\edv. ‘C_ C‘nwde, CG'-\S’-Nq'hon

y

-

7

el ectvon ot (e§+



. \ 29
| MO\SSN& _F;ﬂa(wwfh.‘ (jwev\ Sft'vtf

P 2

SRR G c\ <=(0,0,0,\ )

et! Cpis. Ven 2 éweﬂf\@ag
Z ? P = ?-rMS . P-MS

e | 2

. 0 2 2.2
(’P—.‘:MS) . PPeawps + MS
T2 4 .
M2 22n.0t I (-0
A :?E = O psis les $

bMacs e, . S — |

LS A A G o -

R3S ‘ﬁag - E%., % . %;%}% LY
e 8 j

\ _

U(B,8) = BF wlPsy
‘\ Lot uE * (Bt bs)




_ % &
aps) = 255 A

i ll 2 : o Q“
Q4+ _

A, = PEMS
G Qe = T

Aoebe Q, = U LPE‘—;g )
Rebhe pase detnancd by

T ®s) ulp,s) =2M



MossStVe levl€ al  Kesi”
~ P
Sp~ - & Qivectionn

T

o .. F+M< T M S

(Moee) = é—‘(lgm) ~+ M(‘@C""’)‘ N}

RITG RoST ™ %-'BIRECTIDU (ar' o

m(y o,o,ﬁ) M QH@*&)(\ 0,0,1) + --(B‘-ﬁ\')(l,o o -l)

as A1 (1+(w)—->2‘6‘ f‘d"'ﬁﬂ—a )
we W= EM

2 ' .
E(,\\ololfs) = E (llolo}() + !:\é—- ("O)Q“,)
{
U) g) |+Ts- \A('Pt“s) + \;‘%s- u(?:‘gs)

LELTCTTY RIGHT LEFT
SINTE CHIRAL TROTECTIWS

HerzexTy =/ cutrbaary

$ if%”fég .o ixf {s?if




33




' *

3
| ’F:D\r NQ‘L»\_EV‘G. \ T—_ei MIOA S (v\eu&v.;\o S )

ch:LC_.
MasS.




3%
NQM’“;U\OS ‘oe:;ﬁ Mﬁdov‘amq
fS ((LQ M ura ’ So tu}u.)\_\

"“D S\U\v\c\) V wasS |

N = \). '*uuo shates VMVK
j[“-c FT\?';#"C <. ’n @, ’p EvE. &’Q a #ﬁ !&"!;a; } |

Qq WA, A K ‘&‘%’" w\ ! J £ ﬁ#& '-&“ \ k;lgé’;’i( A, w@@iﬁ “1
A’@ i, € ;@ N
~) # j} o A 'Q:ug«* S*‘G&“e— S

/\)L’c-a*'\)

weels ‘VR Gk U



M
U
S
S q(co bl
ag
ﬁ



WHAT WE DONT KNOW: 3¢

—
o Majercaw OR Tiwe
¢

° nbga\u*e_ wmass ol \l‘cjl.es" newlvio .
( QxCeP‘\‘ < ~nieV )

® 6{4‘@_ @Q 93‘3: (VQ‘ (RN JP‘@, ‘?“S‘?é‘gﬁ \

. ?L\ase S & v(-’ #O leads fo TPkl

<
»

® A ee‘e\}e g™ f“‘j , zi ! 4 ' Mﬂ:’ }/"M‘ ¢ €. o

Al

Cotd, ‘4:“ &L, Wadwg, ’I:’;. i N



	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

