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W hy w e care about M C@ N L O ?W hy w e care about M C@ N L O ?

L O P ythia and H erw ig M C have only 5%  
glue-glue contribution, w heras the N L O  
has 15% . (m ainly due to L O  vs N L O  gluon 
pdfs, and d iff. K  factor for gg vs qq)

1. gg channel has different acceptance and different 
event topology (m ore ISR  jets), com pared to qq 
channel

3. This effect could  be im portant tow ard precision 
m easurem ents on  top cross section and kinem atic 
properties.

5. Im portant to investigate th is problem in  early state 
using  N L O  M C 

    (like M C@ N L O ) 



Com parison of acceptanceCom parison of acceptance
M C@ N L O  vs H E R W IG ?M C@ N L O  vs H E R W IG ?

25.2 (11 .4)25 .2 (4 .3)26 .2 (4 .6)L ep-jet(3 jet)

35 .3 (16 .7)35 .6 (6 .7)34 .9 (6 .5 )L ep-jet(4 jet)

60 .6 (14.5 )60 .8 (5 .7)61 .0 (5 .7)L ep-jet (>=3jet) 
(relative gg frac)

7.337.537.46L epton(m uon)

M C@ N L O

gg: 14 .3%

H E R W IG  (spin off) 
gg:5 .5%

H E R W IG

(gg: 5 .5% )

A cceptance(% )

�

gg channel has a  higher acceptance in  lepton+4jets.

�

gg d iagram  produce m ore jets (larger acceptance)

�

M C@ N L O  (no spin correlation )



Leading Jet E t for N jet>=3Leading Jet E t for N jet>=3

    M C@ N L O  has a softer leading 
jet E t than H E R W IG  (by 
5% ).

1. Softer top  pt in  M C @ N L O , 
both  W  and bjet have low er 
energy. 

78.7+-0.2
78.3+-0.2
74.8+-0.2

E vt selection  (lepton+ jet): P t(central lep)>20, M E T>20, Jet E t>15& & |eta|<2



 L eading Jet E t for N jet>=3 L eading Jet E t for N jet>=3
qq vs gg channels : M C@ N L Oqq vs gg channels : M C@ N L O

 

1. gg channel has 2 .7%  higher 
leading jet E t value than 
qq channel.. 

75.1+-0.3

73.1+-0.5



 H t for N jet>=4 H t for N jet>=4

    M C@ N L O  has a softer leading 
jet E t than H E R W IG  (by 
3% ).

1. Softer top  pt in  M C @ N L O , 
both  W  and bjet have low er 
energy. 

305+-0.7
323+-0.7
315+-0.7

H t=E t sum  of lepton(|eta|< 1), M ET, Jet(|eta|<2)



H t for N jet>=4H t for N jet>=4
qq vs gg channels : M C@ N L Oqq vs gg channels : M C@ N L O

 
1. gg channel has 1% higher H t 

value than  qq channel, even w ith  
low er leading Jet E t. (perhaps 
due to m ore jets). 

304.7+-0.7

308.5+-1.7



Com parisons of M C@ N LO  and H E R W IG  Com parisons of M C@ N LO  and H E R W IG  
at generator levelat generator level

E vt selection (lep-jet channel): Pt(nu, 4 jets)>20 G eV

94.38(soft)104.8103.1Pt(top )

52 .757.054.2E t(parton 

from  W )

78.589.381.8Pt(W )

67.565.969.7E t(b-parton)

43 .854.2(problem ?)44 .5E t(lep )

M C@ N L OH E R W IG

(spin off)

H E R W IGA verage values

�

H E R W IG  (spin  off): problem  in  top decay? H igher Pt(W ), low er E t(b)

�

M C@ N LO  has a low er P t(top): bring low er jet E t and H t etc.



Com parisons of M C@ N LO  and H E R W IG  Com parisons of M C@ N LO  and H E R W IG  
at generator levelat generator level

for all hard  partons  from  W

E vt selection  (lep-jet):  P t(nu , 4 jets)> 20  G eV



E vt selection (lep-jet): P t(lep ,nu, 4jets)>20 G eV



Sum m ary and P lansSum m ary and P lans

�

M C@ N L O  show s interesting features, low er leading E t and higher H t value 
(due to low er top  pt, and m ore jets?)

�

M ore investigations on M C@ N L O  and H E R W IG  (sp in off) are necessary.

�

Plan to do detail study on acceptance and kinem atic d istributions (also w ith  
diff N L O pdfs)

�

Once w e have a good control on M C@ N L O , th is M C w ill be really pow erfu l  
tow ard  precision top m easurem ents w ith  no doubt.


