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e‘e” > e'e” Yy > e‘e X

e*e"(HET) and X(KLOE)

In the HET case X = n°
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Physics Goal : n° - vy case
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Physics Goal (,:=bfb-1)
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a, = (9-2),/2

a,5P-g, Thee  (27.6+8.7)x10 0~ 34
8.7 %50 @ 3oL @ bexp

Model Data x?/d.of.  aPb™ x 10"
VMD A0 6.6/19 (57.2 + 4.0)yy
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VMD A2 7.5/27 (57.3 £ 1.1)n
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(79.8 + 4.2)ppy
LMDV, by =0 A1 6.6/19 (73.0 £ 1.7) 5"
(80.5 + 2.0)ppv
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LMD=V, hy # 0 A0 6.5/18 (72.4 £3.8)  °
LMDsV, h, #0 At 6.5/18 (729 +2.1) "
LMDV, by #0 A2 7.5/26 (72.4 £ 1.5) 5 *
LMDV, by #0  BO 18/35 (71.9 £3.4) 5"
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HET Acceptance
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Energy of leptons vs Distance from the nominal orbit
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tagged energy cover range
between 430 and 480 for leptons :
photon energy from 30 to 80 MeV
Two photons cover the range from
60 up 160 MeV which cover the
physics case of the n° at rest
HET energy resolution is of the
order of 0.5 MeV/mm
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HETs angular acceptance

Theta Positron

x2 / ndf 100.3/3 o ¥
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HET Detector

28 plastic scintillator : 5x6x3 mm?3

1 Long Plastic for coincidence
HAMATSU PMT R9880U-110 SEL
Quantum efficiency ~ 35 %
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32 boards

2 boards 1 board
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[

HET frontend 1 ch

To PMT calibration
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T Virtex 5 <:>
VDS FPGA KLOE and

DAFNE
signals

and shaping

Custom
SPI outputs

L=

VME bus

= Discrimination

resholds —

. W
HET mezzanine
16 channels

. .
HET v5 ACQ 32 ch

1 board

To KLOE acquisition

SECS

» Discriminator should
provide output signal
with a width ~ 2 ns in
order to distinguish 2
consecutive bunches in
DA®NE (2.7 ns)

« TDCV5 use custom logic
in order to manage
signals from HET-
DA®NE-KLOE



HET DAQ : TDCVH

T1 FPGA Virtex5 gﬁgﬁ; " SAQ status
12 | PowerPC control [
L Trager > o sebugang
SyncR, SyncF, Busy, Halt anager ‘ ‘ ﬁ.ltaevr?ace

» Usually DA®NE is filled with L tentgexz || B o [

100 bunches over 120 PR oo |0 e S, ] e [y | v || EETRE

Wp- R " . Fiducial g:lt:ctor gzltz"te‘j

* We use the "Fiducial”, a signal

provided by DAO®NE as TDC

common start. By definition it

is in phase with respect to NON-Recorded data Recorded data

the first bunch circulating in fid_soppress=3

DA®NE Trigger T1
* the HET stores information

corresponding to N turns of : —

Fiducal | | |
DA®NE only when KLOE
provides the trigger (T; and , .
Hits B "y B, B B B, B B,

T2) Bounches e N I T

° The TWO DAQ SYSTCmS (HET empty bunches empty bunches T

and KLOE) are asynchronous
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Time Synchronization HETs - KLOE

« KLOE Trigger T, allows us to synchronize both HETs stations
« HETs Long plastic signal allow to synchronize HETs with respect
to KLOE
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b M et o
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HET performance ...
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DA®NE "bar-code”
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HET Counting Rate with beam ...

In the HET events we clearly see only two contributions :
 The events due to background/Touschek (I2) events
* The events due to Luminosity (<) of DA®NE

HET-Rate= KLOE-Trigger-Rate x (0cie/pos < + Beiespos Letespos)
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No Collision and Collision run
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Criteria for data selection : signal events

How KLOE detect these photons :
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How KLOE detect low energy photon ...

Radiative Bhabha scattering events in KLOE:

« 3-clusters, 2 energetic clusters with E > 350 MeV associated to
electrons

° Minvdusllz > B00 MeV

2 tracks with an associated vertex
« 250 MeV < |P;..| < 550 MeV

P’rr'kl,Z | > 500 MeV

ClusterE;, = [Py 2 | | < 60 MeV
60 < E,isc < 80 MeV

cos(6,,ss)| < 0.948

cos(ppiss - V clus)| > 0.95
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Events/2MeV

Low energy photon in KLOE
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KLOE resolution and trigger effects on

1° ph
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Photon ener gy — Measuremen t
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n° search : preselection

« About 500 pb-! of integrated luminosity have been processed

Double Arm events :

* coincidence between HET stations (+ 1 bunch expected from resolution studies,
ATpunen ~ 2.7ns , <1% of KLOE triggers)

« control sample of events with -2 < ATe*e- < 7 bunches

Single Arm events :

* in time with KLOE trigger (-3 < AT;i-ciu ¢ 8 bunches)

* in time with a bunch with 2 cluster in the barrel 20 < Eclu < 300 MeV
ATy oecie-HeT| < 4 bunches

« A sample of ~330 pb! of Double Arm events is being analyzed to search for m°
production almost at rest.
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n° search : selections

« We start with 108 events

* From the simulation we expect to have ~ 350 events

« Coincidence between tagger hits : |A| < 1 bunch and
in time with the KLOE trigger

« 2 KLOE cluster associated with the same bunch with
ATwoeawrers + 4 bunches E,< 300 MeV

« E> 20 MeV (events that can trigger the KLOE DAQ)

« 30<E,<135MeV

* Perea< 90 MeV

* c0s6w<-0.8

« 80<My<230MeV and |AT - AR/c| < 1.1 ns

363231 ev

175498 ev

1 1 1 1 1 1 1 1 ‘ 1 1 1 1 ‘ 1 1 1 1 ‘ 1 1 1 1
0 100 200 300 400 500 600

E+E,(MeV)
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Conclusion

HET stations are completely noiseless

The timeline of the counting rate for electron and positron stations shows only 2 visible
contributions : from luminoSity and from Touschek intra-bunch scattering particles

Machine background reaches a maximal relative contribution of 45% for electron and
15% for positron beams

The total rate dominated by bhabha scattering is at the level of 500-600 kHz, The
meaiur'edI effective cross section of 2 mb(elersg - 2.5 mb(pos) to be validate with
montecarlo.

The rate of uncorrelated time-coincidences between KLOE and HET requires full
reconstruction of a large fraction of the KLOE triggers

We have gr'e-fil’rer'ed candidates of single-m® production from yy scattering. A total of
about 330 pb! are being analyzed

Work in progress:
 to optimize the signal selection
 to accurately measure the background of random coincidences
 to carry out the analysis of Single Arm events both for bhabha and n° events
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