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Overview

- apreiminary KTeV study on K, - i was performed in late 2005.

- currently, there's no published cal culation inside the Standard Model for
Br(K, — ), although the decay is possible viay .

- however, HyperCP reports a 'potential’ new neutral boson X’ observed via
> pX° pupr. They determined the following branching ratios:

Br(Z - pu'ir) = (8.6'3%(stat)+5.5(syst ) x10™°
Br(Z = pX° = purr) = (3.5 (stat) + 1. 5(syst))x10

- Hyper CP gave the mass of the 'potential’ new boson X’ as. (214.3+0.5) MeV

- theoretical calculations of Br(K, — 11X’ — 1L 117) have recently been
performed in a phenomenological fashion.



- Valenciaet al. used existing constraints on pseudoscalar or axia vector X™s
to predict pseudoscalar and axia vector X’ contributions to the K, — TP
decay mode:

Br(K, - 1o)X, o) = (8.374g) x107°
(Valencia et al., 2005)

Br(K, — TeTeX’, — TeTepp) = (1.0004) X107

- there is no current experimental upper limit on K, - T L Or
KL — T[OT[OXO — T[OT[OH+|J_



Previous KTeV Studies
(K- Q)

- thedataused in the previous KTeV study was from the 1997 E799
run.

- results from that analysis include:

~acceptance of 2.73% - single event sensitivity of 1.4x10™ "

: 900/
~signal of lessthan 2.3 events °cy

N

~partial width for 'new physics estimated to be < 4.0x10™* MeV



K, - 77 - Analysis Strategy

- the datato be used in this study will be from the dimuon trigger of the 1997
(1999 later on) KTeV E799 run. The tapes used were NZL001-NZL 130.

- a'crunch' has been performed on these 130 data storage tapes...these tapes
contained approximately 1.73 TeraBytes of data. KTeVanav6.04 was used on
the crunch and KTeVmc v6.04 was used for MC generation.

- some other decays available from the dimuon trigger are: K, - 1L,
Ky - T, K- prpryy and K - prpcy.

- K s p'py and K, -y will be analyzed and considered for best
normalization mode candidate.



S0
TRIG5[2MU-LD] = L 519
GATE*2V*DC12*2MU3*PHVBAR1*2HCY LOOSE*HCC GE1

2V =2hitsinV viewand 1 hitin V' view OR 2 hitsinV'and 1 hitin V.
DC12 =at least 1 DCOR hit in each view of DC1 and DC2.
2MU3 =2 or more hitsinthe X and Y views of MU3.

PHVBARL: thisisavetoon all RC's (except RC8), all SA's and the CIA.

Specifically, this rgects events that deposit > 500 MeVin the RC's and > 400
MeV in the SA's and the CIA.

ZHCY LOOSE: 2+ hitsin every y view of the drift chambers (by the hit
counting module); however, amissing hit isallowed in the y view of chamber
1 chamber 2.

HCC GE1: > 1 hardware cluster.

(logicsymbols. & or* =AND, |or+=0R, !=NOT)



K, - 727°Pu- Crunch Results

Decay Events Generated | Acceptance After Crunch
K, - TeTeU 19,984,000 3.88%
K. - 1YY 10,867,653 1.97%
K, - Ly 9,579,140 12.49%

- there are three differencesin the

crunches;

—» cut on the number of clusters

cut on the T° mass

and normalization mode

— looser cut on p_* for signal than normalization




K, - 77 Analysis Thus Far

- some initial analysis cuts have already been made:

K, - TTOL
L~ TR Data | MC
Analysis Cut
1) p,’<0.0026 GeV’/c* | 9.35% | 98.4%
2) 472 MeV <M, <524 MeV| 0.04% | 97.1%
3) E (track) <1.0GeV | 100% | 95.6%
4) p,.. s 7.0GeV 75.0% | 99.9%
5) M, o~ M [<OMeV | 100% | 99.7%
Total Acceptance ThusFar  |1.08*10%%| 3.53%

Acceptance from Crunch
included in this result!



Cut on P;>and Inv. K, Mass
(K, - merepp Analysis - 1% and 2™ Cuts)
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Cut On E Associated w/the Track
(K, - rerPpp- Analysis - 3 Cut)
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Cut On Track Momentum
(K, - merepp- Analysis - 4" Cut)
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Cut On Reconstructed Mass of 1%
(K, - °repp- Analysis - 5 Cut)
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Cut On Reconstructed Mass of 2™
(K, - °repp- Analysis - 5 Cut)
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P.?vs. Inv. K, Mass
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Ky - OO

Ky - OO
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Inv. pu-Mass
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In a blind analysis search for X’,
we need to create a 2™ box!!



[P, P, o] VS INV. - Mass
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Background Notes

- one or more than one flux of the following backgrounds have been generated and
are being studied against analysis cuts:

KL - TlOWHU KL - LYY, KL ol W% KL ad WK KL - TUTLY, KL - TrTtand K

- all modes with charged pions involve pion punch through only.
- aweighting scheme for pion to muon decays is currently being devel oped.

- In addition, afraction of aflux (~5-10%) of K .y, K . and K, - 1TTt7C° has
been generated and is being studied against analysis cuts.

- after all analysis cuts, all backgrounds have been eliminated except K

- however, we have not yet come close to generating a complete flux of
K.y, K . andK, - 171170, S0 We cannot be sure that these backgrounds

have actually been eliminated.



K , after al analysus cuts
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Future Plans and Conclusions

- In short, there's still quite a bit of work to do!
- need to generate acomplete flux of K .y, K . and K, - 1T7TTP

- need to explore more analysis cuts to beat down the af orementioned
backgrounds should they sneak into the signal region.

- one potentially powerful cut that is now being explored is Kmu3KIN.

- other cuts that need to be looked at are a mumu mass cut, hits on MU3 and
hit counter separation.

- need to also generate a weighting scheme to allow generation of pion
punch-through and decay at the same time.

- normalization mode crunch isfinished, but an analysis has to be completed
for K, - p'puyand K, — puyy (to see which has better statistics).



