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1979-84 PETRA (DESY) e+e- mtop>23.3 GeV 

1987-90 TRISTAN (KEK) e+e- mtop>30.2 GeV 

1989-90 SLC (SLAC) 
LEP (CERN) 

e+e- mtop>45.8 GeV 

1990 SppS (CERN) pp mtop>69 GeV 

1991 Tevatron (FNAL) pp mtop>77 GeV 

1992 Tevatron (FNAL) pp mtop>91 GeV 

1994 Tevatron (FNAL) pp mtop>131 GeV 
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&DQGLGDWH�(YHQWV

 Run 40758 Event44414   DKA100:[DAGWOOD.DATA]W_52.PAD  24SEP92  5:02:46 28-FEB-95

X  2.645 c
Y  2.002 c
Pt MAX 5 G

PV     0.02
       0.02
     -16.31

e+ Jet 4

Jet 1

Jet 3Jet 2

tt  Event

run #40758, event #44414
24 September,  1992

SVX Display

ν
Mtop = 170 ±  10 GeV/c2Fit
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l2

= 4.5 mm

= 2.2 mm

CDF
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(YHQW�6DPSOH

 DØ CDF 
data 41 187 
background 24±2.4 151±10 

 

 DØ CDF 
 ee,eµ,µµ, (eν) ee,eµ,µµ eτ,µτ 
data 5 (4) 9 4 
background 1.4±0.4 (1.2±0.4) 2.4±0.5 2.0±0.4 

 

 DØ CDF 
 topological lepton-tag SVX-tag lepton-tag 
data 19 11 29 25 
background 8.7±1.7 2.4±0.5 8.0±1.0 13.2±1.2 

 

tt b b j ET→ → /( )( ’ ) ’l l lln n 2

tt b qq b j ET→ → /( )( ’ )l ln 4
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11 events in common
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DØ:  PRL 79, 1203 (1997); CDF: PRL 80, 2773 (1998) (+updates)
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VHQVLWLYH�WR�WKH�WRS�TXDUN�SRODUL]DWLRQ

� 'RZQ�W\SH�TXDUNV�DUH
LPSUDFWLFDO�WR�LGHQWLI\�
RQO\�GLOHSWRQ HYHQWV�DUH�FRQVLGHUHG

� ,Q�DQ�RSWLPL]HG�VSLQ�TXDQWL]DWLRQ�EDVLV��
RQO\�OLNH�VSLQ�FRPELQDWLRQV�DUH�SURGXFHG
(G. Mahlon and S. Parke, PLB 411, 173 (1997))

� ,Q�WKLV�EDVLV��WKH�VSLQ�FRUUHODWLRQ�FDQ�EH�
H[SUHVVHG�XVLQJ�DQJOHV
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Top Quark Di�erential Cross Section

R1+R2 = 0:72+0:13
�0:13(stat)

+0:06
�0:06 (syst)

R4 < 0:114 at 95% C:L:

One Standard Deviation Confidence Intervals

Standard Model Predictions

pT Bin Measured Fraction of Top Quarks

0 < pT < 75 GeV/c R1 = 0:29+0:18
�0:18

(stat)+0:08
�0:08(syst)

75 < pT < 150 GeV/c R2 = 0:42+0:18
�0:18

(stat)+0:05
�0:07(syst)

150 < pT < 225 GeV/c R3 = 0:29+0:12
�0:10

(stat)+0:06
�0:05(syst)

225 < pT < 300 GeV/c R4 = 0:000+0:035
�0:000

(stat)+0:019
�0:000(syst)

Another tool for investigating anomalous tt production mechanisms

CDF
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6HDUFK�IRU�&KDUJHG�+LJJV

6LJQDWXUH�IRU�FKDUJHG�+LJJV�SURGXFWLRQ�
� GLVDSSHDUDQFH�RI�VWDQGDUG�::EE VLJQDWXUH
� DQRPDORXV�τ OHSWRQ�SURGXFWLRQ

� ,I�FKDUJHG�+LJJV�ERVRQV�DUH�VXIILFLHQWO\�OLJKW�
WKH\�FDQ�EH�SURGXFHG�LQ�W�→ +E GHFD\V

� 7KH�QHZ�GHFD\�PRGH�ZLWK�FRPSHWH�ZLWK�WKH
VWDQGDUG�PRGHO�W�→ :E PRGH

� 6LQFH�:�DQG�+�GHFD\�GLIIHUHQWO\

W�→ +E GHFD\�ZLOO�OHDG�WR�GLIIHUHQW�VLJQDWXUHV�
IRU�WRS�TXDUN�SDLU�HYHQWV

W qq H cs Wbb→ →ln tn, ’ , ,� ���� � �

� 7KH�VWDQGDUG�PRGHO�ZLWK�WZR�+LJJV�GRXEOHWV�
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� 7KH�PHDVXUHG�WRS�TXDUN�SDLU�SURGXFWLRQ�FURVV
VHFWLRQ�DJUHHV�ZLWK�VWDQGDUG�PRGHO�SUHGLFWLRQ�

� 6HQVLWLYH�RQO\�WR�WKH�UHJLRQV�RI��SDUDPHWHU
VSDFH�ZLWK�ODUJH�%�W→+E�

� 6HQVLWLYH�RQO\�WR�WRSRORJLHV�GLIIHUHQW�IURP
::EE RI�WKH�60�WRS�TXDUN�SDLU

'LVDSSHDUDQFH�6HDUFK

%RWK�&')�DQG�'��VWXGLHG�WKH�LPSOLFDWLRQ�RI�WKH
FURVV�VHFWLRQ�PHDVXUHPHQW�RQ�WKH�FKDUJHG�
+LJJV�SDUDPHWHU�VSDFH
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� &')�VHDUFKHG�IRU�W→ +E GHFD\�YLD�τ DSSHDUDQFH�
IRU�KLJK�WDQβ �ZKHUH�+→τν��
Phys. Rev. D54, 735 (1996)

� )RU�WKH�τ DSSHDUDQFH�DQDO\VHV��τMM; DQG�
DFRSODQDU�ττ HYHQWV�ZHUH�VHDUFKHG

� 7KH�PDMRU�EDFNJURXQGV�DUH�IDNH�WDXV��:�MHWV��
=�MHWV�DQG�::��:=��==�SURGXFWLRQV

� ��HYHQWV�ZHUH�REVHUYHG�ZLWK���������HYHQWV�
H[SHFWHG��1R�H[FHVV�RI�HYHQWV
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