1. Imtroductomn

Automatic calculation of amplitudes
-> important @ HE colliders
LHC,
TESLA, NLC, CLIC,
GLC (Global Linear Collider)

* many body final states
* possible many new particles

GRACE/SUSY (Minami-Tateya)
CompHEP (Moscow)
hep-ph/0205020 , hep-pn/0111291 , hep-ph/0101232
Feyn series (Germany)
Mucl.Phys.Frocsuppl29A:204-208,1932

MADGRAPH/MADEVENT (US)

JHEP G302:027,2003
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In Asia

we have
GRACE/SUSY -

based on GRACE/SM

"IMPLEMENTATION OF THE NONLINEAR GAUGE INTO GRACE"

C. Belanger, F. Boudjema, ). Fujimoto, T. Ishikawa, T. Kaneko, K. Ka
V. Lafage , N. Nakazawa, Y. Shimizu

hep-ph/9907406

% tree level <- released already

HEMHSI.E"I' AUTOMATIC GENERATION OF TREE AMPLITUDES
IN THE MINIMAL SUPERSYMMETRIC STANDARD MODEL"

KEK-CP-129, Aug 2002, hep-ph/0208036
Comput .Phys.Commun. 153 (2003) 106

http://minami-home. kek. jp/

% 1-loop level <- under checking!



2. Tree level system

MSSM

particle | variable nsms
.'g'_f[r:.",l charginel (amti-charginol)
particle | variable name X3 (x7) | chargine? (amti-charginol)
photon | photen 1) nwutralinol
PP B neutralingd
WH(W ") | v-plus (W-nious) @ . —
Z r A & asstyalinod
gluon gluon #(®) | =m-e (amti-snu-e)
Yy Vg nu-e (nu-e-bar) Vg (F) | snu-wn (anti-eme-ou)
+ & (%) | mu-tau [anti-sne-tau)
e (et) elactron (positrom) =09) e :I
V(W) DU-E (nu-mu-bar) ..';[.i} sslectron? (anti-selectrend)
F'Ul”l muon [ﬂlﬂ‘llﬂl} w () | souonl (snti-ssweni)
v T nu-tau (nu-tau-bar) g (uf) | mmaond (anti-awnend)
P
7(r*) |tan (anti-tau) Lol s
ry iy ) | steud (est i-eceud)
u{d) u (u~bar) i,l:i-;} sul (anti-sul)
d(d) d (d-bar) i(Ty) | eu2 (anti-w2)
el ¢ (c-bar) dy(d)) | »d1 (anti-nd1)
a(s) ) G | w2 (umti-e2)
&(&) | »el (amti-wci)
t(t) t (t-bar) = | act (uari-eeny
b(b) b (b=bar) S | ved (amti-wei)
h® Higgsl HI] sa2 (anti-es2)
Ho GIR) | et1 (amti-wtl)
: - iafl) |92 (anti-mt2)
- s (k) | sb1 (anti-sb1)
H*(H™) |Higge-plus (Higgs-minus) | | kfh) | b2 (ansi-ub2)




gauge invariance check

ansl = 0.139175455829902 covariant gauge

ans2 = 0,139175455829002 unitary gauge
ansl/ans2 - 1 = -2.220446049250313E-016

We have checked the gauge invariance with
quadruple-precision

SUSY processes with up to 6 external particles

582,102 processes
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3. 1-loop level system
Renormalization scheme

gauge symmetric, on shell scheme

by M. Kuroda

SM part : conventional approach
Bohm, Hollik and Spiesberger, Fortschr. Phys. C34 (1986) 687

Higgs, Chargino and Neutralino sector : Dabelstein’s approach
Dabelstein, Z. Phys. C67 (1995) 495
(wavefunction ren. const. ; only to the unmixed bare states)

Sfermion sector : Kyoto approach
Aoki et al., Prog. Theor. Phys. Suppl. 73 (1982) 1
(wavefunction ren. const. ; only to the mixed mass eigenstates)

Note GRACE/SM |-loop : Kyoto approach



€6 5 X7 Xe

Ref.

M.A. Diaz, S.F. King and A. Ross,
Nucl. Phys. B529 (1998) 23.

T. Blank and W. Hollik,
hg}-phf'ﬂﬂ 11092.

W. Oller, H. Eberl, W. Majerotto

and C. Weber,
hep-ph/0304006.

We calculated 1-loop level
cross sections for

f1+?1_ and 5(-2+5(*2_'
pair productions
by GRACE/SUSY.



Stabilities for parameters

At Energy (center of mass) = 1900GeV
CUV (UV constant) dependence

cuv 1-loop (pb)
0 -0.1913091178482273
100 -0.1913091178449565

A _(photon mass) dependence

A (GeV) 1-loop + soft y (pb)
1.0e-20 -7.43333864600767 3e-02
1.0e-23 -7.433338646189581e-02

kc (critical photon energy) dependence

KC (GeV) 1-loop + soft y + hard y (pb)
1.0e-01 0.1374e-02 (+-0.000345e-02)
1.0e-03 0.1368e-02 (+-0.000473e-02)

for € €= /4 7:;;

with Input farameterS: g+ =[50 Gel/
Mz = 420Gel/
h};ﬂ = ?S_GEU

nig=J5

é?:ﬂf’fﬂ"fﬂaéﬁv
My = 500GeV
M0 = fS'UGEV
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e et = 2'h

Ref.

S. Heinemeyer, W. Hollik, J. Rosiek
and G. Weiglein,

Eur. Phys. J. C19 (2001) 535.

We calculated 1-loop level
cross sections with Higgs-
mass shift in 1-loop level
by GRACE/SUSY.

O BLWK = § BLWK ip - 0 P¥Pyqs

O %Py, s : photon form factor

CUV check:
CUV (1+ 6 EN)x g B (pb)
0 5.878371130045570E-02

100 5.878371130992130E-02



1 CP-even Higgs masses in one-loop order

My = 01187, My = 8035, my= 175,
My = 300, p=-100, M;=400, (1.1)
fj, = #hj, =m,y =500, 8 =0, forall sfermions.

The value of M, is computed from the unification relation;
M, = 3 tan by My, (1.2)

In Z.Phys.67(1995)495 by A. Dabelstein, My is computed from

e mo 3 1
"= Rt My, 11— Aryssm’

(1.3)

tanp mye My mye Mype
troe | 1-loop | Dabelstein | tree | 1-loop | Dabelstein
0.5 | 53.11506 | 03.1 630 | 300.0208 | 352.4| 3521 |
2.0 | 53.11506 | 83.8 84.0 | 309.0208 | 312.3 312.3
5.0 | 83.55580 | 106.0 106.2 | 302.2143 | 302.9 303.0
10,0 | 89.20305 | 110.5 1108 | 300.5055 | 300.8 300.9
30.0 | 90.96377 | 1129 113.7 | 300.0677 | 300.1 300.2
Tabie 1. trer mass and the full one-loop mass of A° and H° are compared with those

given by Dablestein. The input valuse are given ta (1.1).

For completeness, we have also compared the Higgs mass given in Table
2 of ref [7], in which

My=200, my= 150, (1.4)
are used instead of the values given in (1.1).
tan | myo Mo e M

troeo lalu_nE Dabelstein tree % Dabelstein

05| 5118064 | 79.0 70.2 | 213.7032 | 81 2430
2.0 | 51.18054 9.2 69.5 | 213,7632 | 216.7 216.7
5.0 | 82.65397 95.5 95.7 | 203.6747 | 2044 244
10.0 | 88.93069 | 101.2 101.5 | 201.0134 | 2013 201.3
30.0 | 90.93177 | 103.6 104.2 | 200.1162 | 200.2 200.2

Table 2. The tree mass and the m&hp—-ﬂhlm?mﬂﬂﬂi'ﬂhthn
given by Dablestein for the valaes of the input parameters given in (1.4).
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4. Outlook

@Check with Non-linear gauge
in MSSM

F,. =, xieaA, xigc,BZ, W*"
+E, %(u+ 5, H’ +6,h° +ikG")G*

F,=0,Z"+E, %’-{HEHH“ +&,h°)G°

F,=d,A"

@Check for Renormalization

Sfermions

Neutralinos



