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Daya Bay GoⅡ aboration Observes a

new kind of neutrinO OscⅡ latiOn
The DayaBay reac1or antineutrino

cxpCrimcn1has obserⅤ cd thc disappcamncc

ofelectronˉ antinelltfinos at a distance of

about2kmflJm th· Factors As brieny
rep0亍 1ed ea亍 ier(CrRⅣ C矽″jc'AP"202
p8),this pfoxide`stfong eVidence+ ia

new kind ofneutri11o osCillation thfough a

nonzCR)uCu1riuo-mixiug ang1c 0I,

There ha、 been good ex记ence lcf mofe

than a decadeth扯 the electrOnˉ i1eutrino

inuon-j)eutfino aI)d tau-j1eutlil)o cal)

morPh into one anothcr This phcnomcnon

ofneu1rino oscilla(ion is a couscqucncc

ofmiⅩ ing bet、veen the thi`:e navoufs of

l)eut于 iΙ)os,aj)d osc"lat on`between thfee

netltfinos afe descf bed w"h thfee mixing

aj)gle8,twO n1ass-squafed di+t· fet、 ces and

one CRvidating phase η、o ofthe miⅩ ing
ang1cs,θ 12and θ

=, have been∶
neasured to

good precision butthe thild tnixing angle.

θ
l∶ ,was poorly known
A docadc ago thc CH00Z cxperi1nent

so1a linu1dsiIF2θ ‘<O17However nc、vcr
alialyses ofthe measufenients with solar

neu“ nosand bythe Kan、 LAND eⅩpehllFnt
~as、vell as dala⒒ om the T⒉ K sIIN0s and
Doublc Chooz⒍Ψerimcn1s~hinω d thdt θ,
could belm certhan zero 0n8Marh based
on an αpcsllre耐43n00ω nne c,xV‘ day8.
the Daγ a Bayct)Ⅱabc,r tti()n repo"edu1et、 u1t

。fulcir mcasurcnlCnt sir2θ “=oo92± 0016

灬laO± 00O56ysl)conclt dlng1ha1⒐ ais
、ignincaut●山ffc△n1fmm zcrt)
Thc Daya Bay expc止△nentis1oCatcd at

伍e Da aBay Nuc1car POwcrComp1cx in
China,55km noftheastofHOng KOng About
36× I0∶ 11o、v enσ gy electfonˉ antlneu1止 nos
per sec° nd afe pfoduced by three pai亍 s of

nucle。。f fe∝ωrs With aComh ned maximum
thermd povse1of I74GW"Three
undcrground cxpcrimcnta1ha"s connected

by hofizontaltunne1s、 vill西 entually house

eight ant ncutrino dctcctors lt、
``oin e[1(∶

h near

ha"and+tlr“ u1e hrs"el
In cacI1hall the anti∶ 1c1trino dctectors afC

submcrged in a、ⅣatCr poolthatis partitioncd

optica"yinto two7ones Thesetwo
wate← Cherenkov detectofstag CO“ nic-r盯

muons,、 Vhich can genef"e backgfound

that milnics antincutrillo interacllons Thc

Ja1ef also shields the de】ectors"o∶ ii a∶ iibient

fadimion th扯 can gener孜 e baCkgfound The
experimeIlt identined electron-antineutfinos

via ul iuvtrsc bcta-dccay rcactl/n
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The data usedftr1hcsc nrst esult、 、vefe

Obtained、Ⅳi1h six antincutfino detectofs
~three deploycd in1he fir hall t、 Ⅳoin one

ofthe near halls and onc in tlle° ther nea1

hall 、Vhen the number ofdctcctcd electron-

a"ineut血1o斟ents atthe fdr silt was
c。mParcd、vith the expected number delived

fl mn1· 〗∶∶il【::asurtmCntsin the neai Ⅱtes,a

ratio ofO940± 01)lI(st lt)± 0004“ ys1)
was n)und,Ⅱ 1dt△ting ncut五no oscⅡ 1aton

through O i Using the totalnumberof

dctected events yie1d d a Ⅴalue ofsin=201∶

th菠 was52σ floⅡ zem
∏gurc1sho、vsthe disaPPearance oF

rCaCtor elect∶ on-ant neutrinos as a function

。fnux、veighted distance Furthcr cvl loncc

ft)rthis ne、v kind of neutrino osciI1atl/jn

Comes△om the con1parison of1ll obscrvcd
and prcdictcd cnc∶ gy、 pectfa ofthe electronˉ

an1incutrinos dtthe fdrsite As fguie2

shσⅣs dle spec1ral di、 to扌tion as a functioΙ )

of1hc PrcmIt(posltrt"0enefgy is also

consi8tent、 Vith osci11a1ion corrCspondiI1g to

siIF2θ“=0092
Sh1ce the announceinen1ofDt1】 ∫a Bay^s

measuF;nent ofa nonzcro Value foI θ⒔,
the RFN0co"aboration has reported the

bsefvat on ofthe disappcaranCC(fClect∶ on-

annneutfinos by theif αperinleutbased in

Korea Thc va1uc thatthey Ilnd for sjn22θ ,is
con钫“en1、、

`llh the resu1ts讧
◇mD刂 aB盯

A tionzero θ⒔is crucial ft)rdc、 igning

eXperin△ entsto searCh i)rCP△ iol"ion in the

neutrino sector(p17)1hcsc ncx⒈ gend dtion

t;,〈periments wiu饫Pl lc whetheI nell"h1os
o‘;cillate diFFeI entI∶ 、̀frojn antineu1△ inos an(l

ans、Ver tI1e quest on o忄 whethel neutlinos

Can oXplain  hy m扯 teris p∶℃dominantin the

universe 「urthennore,kj)o、 virl。 1he value

ofθ
^hclpstj complete the ddefn↑

ir、 ation of

the neu1rinoˉ nlixing matrix and con8tfain

modcls bcyond thc ou∶ rent standafd Model

●The Daya Bayco11aboration consists

of230co11aboratoIs h on138institullons

wOd(lwlde Theemchmcnt^supporled l,Y
the funding agencie‘。ofChina,the Cze h
Rcpublic,Hong KOng,Rus“ a^ruiwan md
tho∪ s Daya Bayis eurrently one ofthe

|arl est colhbσ  itl,e sc1· ntmc pf"∝Ⅱ
bctween China andthe Us

● Further reading

Daya Bay CO"abOrdtiOn2012 a XiV∶ 12031669
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