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¢ The Physics.
¢ Overview of the Technique.
¢ Backgrounds, Backgrounds, Backgrounds...

¢ Weapons we have to fight the backgrounds.
¢ Future plans.
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The Physics...

e Measurement of the ultra-rare process
K* — n"vi provides clean access to the
CP-violating parameters of the Standard Model.

e This process is expected to occur with a
branching fraction of (8 £ 3 x 10™'"), and one
clear candidate event has been observed by
BNL-E787 with a branching fraction of
(3525 x W),

¢ The CKM experiment proposes to measure this
process with a sensitivity of 1 x 1072,
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| Quantit-ative Access to CKM parameters. \

¢ Goal is to test the Standard Model hypothesis

that a single phase in the CKM matrix is the sole
source of CP violation.

¢ This means over — constraining the prediction,
and testing for consistency. Paraphrasing
Wolfenstein: “...I invented the parameters p and
7, and I don’t care what the values are so why
should you?? The substance here is to
over — constrain the model and test for
consistency...”

e To falsify the Standard Model hypothesis the
only forseeable results with controlled errors are:

¢ B physics: B} = VK,, and perhaps z,/z4
mixing.

¢ K physics: K* = n*tvi and K° = »%w.
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FIG. 3. Relation between ay,o and sin 23: The solid curves displays ay,p(sin29) for A = 0.
Only in this case there is a one-to-one correspondence between a,,, and sin 2. A scan over the
presently allowed region for (5, ) (c.f. Fig. 1) with & = 0,41 (A = 0.56, Apuin = 0.20¢) yields
the orange (yellow, red) region in the sin 23 - ayyp plane.
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30:1 RF separated K* beams

864 m

L 129m .L

+ < Initial momentum-selected

ﬁ@y

beam AP/P ~ 2%

N\ RF deflection: Asin(wt)
A~ 15 MeV/c

Transport L = (integer)S.c /f
At then integer multiple of 2nw for n*

2nd RF deflection e.g. 180° out
of phase: -Asin(wt+wAt)

For n*, no net deflection
For K*, deflection is
2A sin(njc/2f) »
cos(wt+ njcc/2f)

Stop n* with beam plug, collect K*
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Summary of Current Beam Results

K rate per SE12 ppp

'l

Purity (K/all hadrons)

Beam Divergence

dp/p
RF Kick

Required

30 MHz
70%
<0.5 mr

+/-2 %

Achieved 1n
Simulation

40 MHz

~90%

0.5 mr

+/- 2%

30 MeV
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Experimental Methods

O Control of backgrounds is the whole game
o K*-mww (1x1079), K* -1t 10 (21%), K*—p*v (63%)

O Observables
o Coordinates, vector momentum and velocity of K* and mt*
o Relative time of both tracks

o Veto everything else (photons, muons, electrons)
O REDUNDENT high resolution measurements
o Op/P~1%, 6,/V~1%, o~1 nsec require to control the dominant
backgrounds.
O High rates to achieve sensitivity

o 6 MHz K * decays
o 1.1x107 live seconds (2 years, 39weeks/year, 120 h/week)

at ~1.25% acceptance to get 72 events
> Implies 30 MHz K* flux through CKM => Main Injector
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K* — n* X Missing Mass Resolution.
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¢ Magnetic and Velocity mass resolutions are well
matched, and flat over #* momentum.

¢ If necessary we can improve the magnetic
spectrometer missing mass resolution by simply
increasing the analysis magnetic field from
100MeV/c to 200MeV/c
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CKM BackgEund Sunir_n_a.ry.

Effective BR
Background Source (x10~12)
K* = uty, < 0.04
Kt = ntn® ¥ 3.7
K* = utvuy 20.09
K*A = K. X followed by K, —» nte~ v | <014
K*A = n* X in trackers | <4.0
K*A - 7n* X in residual gas (10~®torr) <21
Accidentals (2 K* decays) 051
Total <106

Table 1: Background estimates in terms of effective

branching ratio.



CKM Photon Veto Design Strategy

e The design assumes the demonstrated
performance of the BNL-E787 (1mm Pb/5mm
Scint) system for vetoing low energy (20
MeV-200 MeV) photons.

¢ Benchmark the high energy performance of the
design with studies of electrons (1-10 GeV) on
Pb/Scint KTeV veto structures. A special KTeV
data set was collected in the '99 Fixed Target run
that serves as a laboratory for these studies.

¢ Base the engineering of the vacuum decay-volume
veto system on the proven success of the KTeV
vacuum veto system.




