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In =l freld theory Spontaneous Symmetry Breaklng

(SSB) oceurs-when symmetries of the Lagrangiarn- are'-; .

not respected by the ground state of the theory

In strlng theory, there rs a poss1b|I|ty that some Lorentz

,__'(1989)683 ks

tensor frelds acqurre a nonzero vacuum expectatlon vaIue

B Lorentz and CPT

' .'_--,‘V|oIat|on also occurs
Cinfother theorres
.-_'-_-'_‘.‘-lncludrng Ioop

. .quantum- gravrty
[_.‘-'-_'noncommutatrve freId
'{?-'f_;;theory brane worId
'_etc L
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The srgnature of Lorentz Vrolatlon |s srdereal time
“.variation-of- physrcs observables, like. neutrrno
oscHIatron |n a flxed coordlnate system |
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o j__'fThe LSND oscHIatron resuIt is descrrbed |n e et e
jﬂ_;;'-j.;-fterms of 3-coordinate systems S
- .. a) Sun-centered system -
oot b) Earth- centered system e
el e c) LANL IocaI coordtnate system

- Scientific. Amrerican (Sept. 2004) : e e A

W|th LSN D

Teppel Katon and Rex Tayloe Indlana Unrver5|ty
| forthe LSND Collaboratlon

! R ?beam

'-PRD. 72(2005)076004

| .ﬁj,{ }hkehhood
SENREES -T',-.-'_?_f_method |s
s e ysed !
S extract the
o e DEstefit
Nl __-'___;parameters
T_of th|s

KD 'f'_-.drrectron X '

.PRD, 55(1997)6760 58(1998)1160

Sl\/IEIS the mrnrmal extensron of Standard Model
mcludrng porentz--and-CPT violation . -
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"Lorentz V|olat|ng f|eld
(CPT even f|elds)
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k) Sldereal trme drstrrbutron of beam on (top)
. and beam off (bottom)data -
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. significance of any
s sittereal fime varratron
. . statistical.tests.are.
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1| P(KS test_.) B

B .“."'To quantlfy the statlstrcal

,7.:There is'no. statrstrcally | dilaliie A
~-_‘-S|gmﬂcam sidereal time - .A MranooNE srgnal may exh|b|t srmrlar srdereal tlme |

--‘.--T--"varratron in LSND data. .._;__-T'_-.r_'-_varratron Whrch would be very mterestrngI
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_variation. (solrd) and’ |ncIud|ng all ‘CPT: odd Loréritz -

| ; " vrolatlng frelds (dotted) Wlth fIat background (dashed) b
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_ '_-"_‘-_'-..'Parameter space of LSND srdereal trme drstrrbutron f|t usrng C As and
= Ac parameters (mcludrng aI] CPT~odd f|elds) wrth 1 srgma contour

Solutlon (1)
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: -L‘,_ﬁ"-j"-j""_ﬁ__i_The squtron (1) has Iarge As vaIue (srdereal trme
_variation),-and-the solution (2)-has:large C.(no trme
._.varratlon) and (1) |s statrstlcally slrghtly favored than (2)

Thrs is conS|stent wrth nuII S|dereal vartatron hypothesrs
" applied to beam on and:‘_?teSt where nuII hypothesrs cannot be rejected completely
) 'LSND oscrIIatron resuIt |s conS|stent Wlth order ~1O 19Gev

e j__'_f-j_Lorentz V|olat|ng effect | LN St S

" * hypothesis compared to.f;__'___-T'_,_..'_-_Lorentz Vlolatrng squtron is conS|stent Wrth the LSND
' _-oscrllatlon resuIt but nuII srdereal varratron scenarto 1s not.'_-
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| _,j'.--_.'.j_,-;'experlment data' with this.solution (Global solution of ."
R '__.'_f-neutrrno oscrIIatton wrth Lorentz VJoIatron in preparatron)
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