g at COF

Measuring AM,

Necessary ingredients:
v'flavor at decay [consider flavor specific decays D n*, Do I*vX, ...]
v'proper decay time
v'flavor at production, i.e. "tagging":
¢ = tagger efficiency
* D = tagger dilution = 1 - 2w [w is the wrong tag probability]

To probe CP violation deeper, check
CKM matrix unitarity by over-

constraining the Unitarity Triangle AM, = 0.510 + 0.005 ps? > small > easy to resolve oscillations
AM>14.4 pst @95% C.L. 2 large > use MPLITUDE SCAN method
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v occurs via 2" order weak diagrams

v 2 eigenstates of definite mass and width: v' S, S/(S+B) and o, -- reasonable values achieved
H(eavy) and L(ight)

. . with
v extract V. , V.. and (more precisely) the ratio V., ,/V..:
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—> AM sets the frequency of the flavor oscillations
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Measuring AT

v'A larger AM, is more difficult fo measure, but a larger
AT, IS easier To measure

AT, is an insurance we have if AM, turns

out to be too large (AT ~ AM)

v H and L eigenstates are nearly CP eigenstates -
measuring the lifetime in a B, decay to a CP final
state = measuring the lifetime of the corresponding
H or L eigenstate

CDF Run Il Preliminary 258 pb™
o - B> Jhy
= 60[ 203i1gjsignalc nd.
= |
O 50_—
© : |
> 40p k
J ;
S 30f
g ZOWMM+ + 2] mﬁi& I
DlNLmE
10 | + M w +
v Angular analysis — isolates ~ 53 54 55
+ —ys+is- 2
P-wave from S- and D-waves KK mass [GeVic ]

— separates H and L eigenstates

v Extract distinct lifetime for each — AI'; measurement

Bs Mixing at CDF

Results

Extract AM, from 2 independent samples:
B.~>D.vX [larger S] and B,.>D.r [better o]
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tracks with large impact parameter esult: AM;>7.9 ps™'@95% C.L.

Sensitivity: 8.4 ps!
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WUAT, /T, =-0.6503 Ar,=-0.47:3%

v uncertainties dominate the measurements
v Large B, samples are used as checks/calibrations

Coming Improvements

AM,:
v include Same-Side K Tagging
tagging power
v’ "event by event” primary vertex reconstruction - improve o,
v' additional channels and trigger paths - larger S
v more statistics

- double

AT :
v’ alternative approaches [Br(B,»> D *)- D ,*)), lifetime in CP-even
dominated samples]

v more statistics

K. Anikeev (FNAL) & 6. Gomez-Ceballos (Cantabria U.)



