Search for Heavy Neutrinos

Francis Newson

AK - first iInvestigation
DCH - far tails in Ky,
HALO - simulation




AKL: Ky3

Latest K2 spectrum
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AKL: definition

Following Luigi Di

Lella( 2007-08-09 ), look
at the AKL PU, in my K2
selection

Might help with Kz
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AKL: impact

Latest K2 spectrum Data with AKL veto / without
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* |t looks like a large fraction of K,z has been
removed, with reasonable efficiency for Ky



AKL: extraction

Very rough estimates
( remove 80% of K3, 10% systematic uncertainty )
— O(2) improvement in limit possible

More detalled study requires AKL hits
Not present in SCMP, so copy from CMP

Available for P5 data, might need to run MC again



PU channel 15 i1s dedicated to AKL
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AKL Hits
11011100

AKL: hits
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AKL: POcKets

AKL :
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DCH

e Study tails of DCH resolution, using pure Kor events
selected using LKr

e ook at Apr: between DCH measurement and LKr
reconstruction

e Also look at endpoint of prrs measured in DCH



#events

DCH: z vertex

dZ Neutral vertex - MC
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 Non-zero mean dZ for neutral vertex is probably due to asymmetric
far tails rather than a systematic reconstruction error
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DCH: ey

AO_y

[ 4=SRN RN AN R RERRN RN RN RN RN RS

- hdty -
106 §_ Entries 3.210843e+07 _§

| . DCH-LKr
10 =
10° - DCH resolution
1o;— —; Lkr and Kaon
: M w - resolutions
1 ......|....|...||J....|.. M'\I =

-0.05 -0.04 -0.03 -0.02 -0.01 O 0.01 0.02 0.03 0.04 0.05
AO_



DCH: 6y - data vs MC

AO_y

_.g 106 : IIIIIII | IIIIIIIIIIII 1' | L | IIIIIIIIIIIIIII :
s E hdty =
* _F [Enties 3.210843e+07 =
10°E~ | Mean -9.774e-05 =
— RMS 0.0004035 =
10°* = —=
10° = .
10° = —=
10" =
- ; P
1E HITR e —
= ! =
10° = Il' -l.rl =
— ” I [ R L1 d | I -

0.05 -0.04 -0.03 0.04  0.05
AO_y

Fill this gap by kicking a
subsample of pi+ in the DCH



DCH: extra scattering

Do dydz —dydz + K, with p(K) = r x Gauss( 0, o )+(1-r)o(0)
r=3x103; 0 = 5x103
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DCH

Tails in By can be filled by performing a gaussian
distributed kick on a fraction of events.

But Pt spectrum Is disturbed too much

Are there other contributions to 6y which are
impertfectly reproduced in MC?

Conservative solution: use the fit from 6y and apply
to K2 even though it over corrects the Pt spectrum



Halo: simulation

* Using HALO program as an alternative to data
driven estimation of background

 Used BlueBear facility at Birmingham to generate
large samples of K+ and PI+

* Quite inefficient as most particles don't reach DCH
» simulated 125x10° each of K+, Pl+

» plotted 25x103 K+ and 139x103 Pi+
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Both have a double peak structure but with a different shape
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Halo: polarity

P6 K- ( positive polarity)
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e Data ( with very tight kinematic cuts ) also shows double peak structure

 Does beam polarity affect /K ratio”
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Halo: data vs MC

K, missing mass
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Halo: next

 11/K ratio:
 Need understand simulation forced decay
* what are the values in data? are they fixed?
 What is the effect of beam polarity

 Could | apply extra smearing = smoother mass
spectrum?

e |s there another source to consider



Conclusions

 AKL looks promising, O(2) improvement in limit
possible

e DCH can be ( over-) corrected in MC

* Approximate halo distribution can be reproduced
using HALO



