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sfieavy-Tiavor-jet: iladging is very
IMpertaRt terphysics at future linear

_ foJHJrJérJ (r&UJ, Op, ete).

= Originalltepologicall vertexing has been
implemented in LCDROOT.

= A new topological vertexing has been
developed during the Snowmass 2001,
expecting improved performance.
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Originally this technique is developed by D.Jackson at the
SLD experiment. (D.J.Jackson NIM A388, 247 (1997))

The aim of this vertexing is to

12/4/01




B

B
ot “\"‘“\"w -

.

.1 % Py
c.-.-.-ur:::::fﬁ.--.
R o

=-_ ":-.-.-

'**"’“? a‘t%%&&": ﬁv--" '
‘Qm?

12/4/01




N of vertices (uds) ) N of vertices (c) N of vertices (b)

1400

9000 1800

8000 1200 1600

7000 1000 1400
6000 1200

800

5000 1000

4000 600 800
3000 400 600
2000 400

200
1000

12/4/01 6




Originelftopelogical vertexing
e cherm-jet tagging

sVt Pt-corrected mass and momentum of
[OUNd Secendary’ vertex, the vertexing has

~ broughit'a'rémarkable success of the charm
tagding@rior the SLD) experiment.

To find secondary vertices, you need at least
two charged tracks from the vertices. For
charm-jet events, about 80% of the jets
satisfies the criteria. Remaining of the 20%
jets has only one charged track or O.
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e gicalfVertexing

u \We need a new
topological vertexing to
allow one prong decay
Vertices.

—>expecting vertex
reconstruction efficiency
and vertex charge
reconstruction purity
Improvement

m Use straightness of
B—D decay




4 Resurrecting
‘the Ghost Track!

m| Swivel ghost in 6, ¢
until Xy2(jet trk-
ghost) minimized.

= Find vertices by
making vertices
between tracks and
the ghost track.

= Coding was done for
just 4 days.
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Jost track

® [he ghost track

Angle between B and

ghost-track/jet-axis gives better B
direction
<«—— ghost track Tl
—> can correct missing
jet axis particle (v) effect in
/ jet reconstruction

— May contribute to
00 0.05 01 0.15 _ 03 035 04 Improve di'_]Et maSS
UG reconstruction
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oEsonsicted vertices/jet
‘ -
L Nhelalgorithim gives more efficient vertexing.
- BUEpURtyAdets lower.
> need anothes idea to improve the purity.
# of reconstructed vertices / jet
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MEN ST EL] VoI paratlon

wl Ihclassify jets as follows:
ViorEstian! L ,'rm;z-' vertex
OnIVAL prong vertex (new)
No vertex (new)

For'each Case, I trained N.N.

Each N.N. has 2 output nodes
corresponding to b-jet and c-jet.

H B W N ke
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IRpNESIeRINGIN. for jet flavor
il A 3

AC -
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m For case (1)
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NN output B-tay

|NN Output C-tab NNOT2T
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NN for JELN; ave tag (2)
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N N For Jetfiavor tag (3)

-
NN outputB-tag | NNOT1T

|NN output C-tag | NNOT 2T

Nent = 127982
Mean =007184
RMS =0.1052

Nent = 127982
Mean = 0.02604
RMS =0.05784
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slinkthese study, I used Z->qq events @
cm=91.26Gev.
M SineENwve are | stlng in Higgs and
LOp PAYSIEST (@ éﬁ"—SOOGeV, I also
- tramea the N.N.s using ZH events
@Ecm=500GeV.

m LCDROOT V3.4 has this new feature.
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SUIMITERY, rmrJ NExt Steps

RN aVe Geveloped rJ ‘topologlcal vertex
iNEERanE can get significant improvement.
u Cn nec CK r)errorr*m of vertex charge
- reconstructio .
» Charm-tagging is a crucial issue for study of
- vertex detector design.
> Aaron has started a detailed study of

heavy-flavor-jet tagging under various vertex
detector configuration.
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