Top ® stop by charm channel
analysis using DO runl data

PP produce tt, one Xi -
top quark decays to top
squark (if it exists), the
other top decaystoband «q
w, W then decaysto 2 jets.
Top squark (stop) decays
further to charm q
and neutralino (LSP).
Thefinal stateis4 jets
and missing Et.
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If the branching ratio from top to stop is b, the standard model
decay is 1-b, considering the symmetry of fand t , thetotal
cross section is 2b(1-b)S «; here S« is tf production cross
section.

Stop search status
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Talde 1: Parameters naed in ISASUSY Monte Carlo sample {Get)
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Table 2: Signal Monte Carlo properties of top to stop by charm charnael at
fond = 1, Here a i8 branching ratio of top to stop.

i My | Maop | Mrzp £k
160 | 655 | 106,454 | 66570 | 01682
160 | GTO | 106.454 | 68434 | 00481
H,;.';. _ELII_I 1[I2..I.j.2 1,163 | (L2976
165 | 640 | 102452 | 66.5153 | 0.2557
IGh | G35 | 102,452 | 62466 | 02274
165 | 685 | 102.452 | 72.239 [ 0.0803
170 | GGO | WE281 | SG.045 | 03325
170 | 500 | 98283 | 61.312 | 0.3237
170 | G25 | 98383 | dh.24d | 05050
170 | 640 | GEZEL | 62200 | D.2889
V0 | 670 | 98.283 | 72192 | (L2430
| 170 | 705 | 98381 | T6.622 | D.0483
175 | 520 | 83925 | 52.324 | (L3483
Ivs | Sadl | 4b4ks | Sk RUY IJ.i_HH1
Lo | BB0 | 93925 | 61.357 | 0.3440
T | GIG | Ch42h | Gh.465 | 03321
175 | G0 | 955 | GR.O40 ) (L3250
I7h | 660 | hieks | TG00 | (L2056
ITH | 685 | 03.925% | TH.ARL | (L2613
o | o0 | 93925 [ 77.813 [ 0.2358
180 | 510 | 85351 | 52.043 | D.3586
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Using missing_et trigger data collected in 1993-1995 (Runl B)
at DO. The data was reconstructed by RECO version 12 with
jet-finding algorithm of cone size 0.5. It includes run number
72250-93115 and total 1,556,505 events. The integrated
luminosity 81.23 pb™ (all bad run and duplicated run are
removed).

CLEAN CUT

stotal scalar transverse energy is between 0 and 1800 GeV ;
sprimary vertex is (-60,60)cm

sveto MainRing events

escalar transverse energy at MainRing region > -10GeV

JETSCUT:

oal least 4 jets > 15GeV

«at least one of the four jetsis central ([hg <11).

~only leading jet isremoved in ICD region (11<n_, 14)
«all jets >15GeV must have good quality:

lh, k35 0.1<EMF<0.9 CHF<04
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T VETO (top group loose cut):

Prezap:Only central toroid muon is considered, fot posrzap:
both central and end toroid magnets muons are considered.
Muons are required to have P >15GeV and not A-stub. If
Hfrac>0.6 & Efrac>0 or Hfrac—l that muon is good but will
be vetoed only when it isisolated (with closest jet > 0.51n
distance)

For Monte Carlo sample, the muon will be rgected by rate

efficiency
quadrant Musmear Non-
Postzap musmear

CF 0937 0.815
EF 0.4 0.337
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HOT CELL.:

If one of the cells are removed by AIDA and this cell iswithin
DR=0.5 of the axisof thejetin h~ f space, this event will be
removed if thisjetshas E. >15 and lh,, <35
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Missinget TRIGGER EFFICIENCY':
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level 2 [ = 3 = Ml
haminosity -:!::-|| L) 29 KA =13
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VERTEX CONFIRMATION:
The misidentified vertex may give rissmismeasured large g
these events are likely collected by our cuts as candidates of
our new physics. To eliminate these events, we must confirm
If the vertex is the true interaction point.

An event isagood candidate of our signal if the following
criteria applies.

(1) At least one of the four jetsiscentra |h,, |<1.1

(2) There are good tracks in the event corresponding to the
central jet and thair distanceislessthan 0.4

(3) More than half of these good tracks emanate from (-60,60)
(4) There are more tracks coming from primary vertex than
coming from 2nd/3rd vertices.

Using jet 85 and jet_max data (STA/DST) to get jetpointing
efficiency.

All jetsare required to
have [, <20GeV in . o

order to avoid misvertex. !

Two leading jets pass all " :

the trigger requirements S
and onejet also pass w SO ne o,
jetpointing criteria, the '

ratio of thetwo jetsgive

the efficiencies. B i
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W+ ets decay modes selection:

W® €N, :UseISAET lepton 1D e(12)1,(- 11)

e"(- 12n_(12) and then require invariant mass (78,82)
W® M :useID M4, (-13) M- 14n,(13)
and also require the invariant mass of the two objects be
within (78,82)

W® tn, and: { hadronically decay
Require the final product have two leptons and both have the
same |D=11

w® tn, andt leptonicaly decay:
Exclude aII the above three kinds of decay modes, the

remaining isthis decay mode. ,
E,

Usejet 85+jet max datato
make E Spectraat low
E. reglon (20,40) but high

£ region(110,130). Use 40 oectra
func 20
a+bEr +c,/ E >
= @ T N 40 110 130 ¢
-
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Z® In(h(E . E) X® E Y@ E
We can change the least square problem
min[S(E, , E, ) - 65 /&
toaz2-dlinear regresson 7 =g +phX +cY

to get the best fitting of the spectra. The error is greatly
reduced.

100

B0 g
80
D100 440 110
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Signal significance optimization:
Let E, =60,70,80,90,100,110,120,130,140 GeV
= =40,50,60,70,80,90,100,110,120 GeV

H; = 70GeV

arc1=0.5, arc2=0
Apply al the cuts to background sample and data, calculate
merit function signal/sgrt(phy bkg+QCD) to get the best
significance.

Preliminary results :

Table 1: Compansion of data and backgrmmds at opsimized oots

i M5 y ot jetl | &f+'b | simal Pley bkg D kg daca | 90 L limit
lih | 53 | L&00 | G pit 4.0 LT 025y | 3£ 000 [ 20+ 0.4 1 LGl | 2.3 1.
160 | 670 | 000 | 1000 | 059 1.7 BALDI R | 08 £ 02 [ 3B XA0.7 fi 476 | B2 | 0.5
i6a | G0 | ppn | To0 | 50 o | 2840282 | 124 0.2 4.0 0.6 G| 241 ] 353 [ 247
165 | 640 | o000 | Tono | 4.2 7. 20402555 | 08402 | 50405 i 266 | 32 2,25
165 | 655 | 100D | 0 15 7.2 2H+0Fy5 | 13203 | 43207 i J.18 | ATR | 2aT
16k5 | G5 | L300 [ 8000 1.4 1.7 Lk 0253 [ (b2 4 0.0 | 17 0.4 1 176G | 241 | 057
1700 | 560 | 140.0 | 1000 o2 4.0 06+ 01y | kO£ 0,0 | 06 £+ 0.2 L 1.893 | 2067 | 2.462
170 | 590 [ 130.0 [ 60.0 .4 56 (1320207 [ 03200 1.6 £ 0.3 1 205 | 30 | 258
170 | 65 | 1400 | B0 1.1 3.7 LT = Uluj (L1 = (L | 08 == 1.2 1 .68 | &48 | 249
170 | 640 | 130.0 | S0.0 5.2 5.8 Ll+x02%: [ 0200 L2023 1 282 | 5.6 | 242
70 | 670 | pd00 | &80 | 5.0 L2 |08 +00qs |00l £0.0 | 0.9+£0.3 I 6.25 | 1454 | 247
170 | s [ s [ o0 | 06 09 119x0257 [02200[ 21205 I Lig | san | 05l
I75h | 5 | E30.0 | &0 | 6.3 G [ 1O+015s 02400 L2203 I .85 [ 262 | 268
Th | 580 | 100 | 800 Lik i [0r+0agd [ +00] 0E£0.2 L | 720 ] 16.24 [ 268
175 | 580 | 300 | &S00 | 50 pd [LOE0IF5 (02200 L2L03 I [o944 [ 2035 | 266
175 | 613 | 14000 | S0 4.4 19 D7 +015% | 01 +0.0| 0.8 +02 | 4.33 | 745 | 2.462
173 | 630 | 1300 | 80,0 I 52 [ nokoids | 2+ 00 L2k 0.3 I 26 | 200 | 258
173 | G4 | 1400 [ 80 4.8 4.4 0.7+ 0105 [ 1 +00 ] 0.8 +0.2 I 281 | &b | 24T
175 | 685 | 1300 | 700 1.2 53 I3xn0zlis (o200 16203 1 93| 270 | 228
175 | 7o [ 00| a0 | 3.9 37 0800 fs [T £0.0] 0.9 k0.3 I 247 380 | 206
180 | 510 | 140.0 | S0.0 N | 4.4 074+ 01 g | el 4+ 0 | 0.8 4 0.2 1 247 | A | 271
Aiky | 350 | L300 | SO0 1.1 1.9 1240204 | 0.2 +0.0] L4023 1 1.93 28 201
470 | 450 | 1000 | 7o | 25 53 | 3440355 | 12402 46408 [ T 1454 | 160
A7 | D | 1400 | 800 2.4 2.5 10+0.2%5 | 0.1+ 00| L1+0.23 | 401 | 577 | L14
350 | 40D | w0 | T0 | 1.4 52 |69+£0443 |65 +£15]135+£22] 13 [ 1.79] 224 | 1.05
| gD | TAL0 | T 1.5 L% 1.5 % 0.2 ﬂ;: (hd = O | L7 k4 1.99 | 143 | 0495
Ja0 | A0 | 1000 | S0 1.1 28 1.4 £ 02k 'L:“ 1.9+04 | 63+ 1.1 Iy | 3.62 | 4.57 | Q.87
T EE O 14 220233 [03x0n] 24 £40.5 1 LA7 | 201 | 058
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85 1.5 100 W25 105 107.5 110

Next:
 double check all the code and cuts

* improve acceptance and reduce errors
» Use equal-probabilitiestest to set limit at 95%CL
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