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PURPOSE OF ALOHA

* ALOHA = Automatic Language-independent Output of
Helicity Amplitude.

* |[dea: made BSM model implementation [00% automatic from
FeynRules to detector simulation.

« Color: reason for the new color module of MG5

« HELAS: Need an automation
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S TANDARD HELAS

 |dea: BEvaluate « from

impulsions and helicrty of
external particles.




S TANDARD HELAS

 |dea: BEvaluate « from

impulsions and helicrty of
external particles.

* |: Evaluate Wavefunctions of
external particles

diagram 1

AXOEIP(8,1) ,ZERO,NHEL {1 ), +1¥IC(1),W{1,1))
0XCC0X (P (8,2 ,ZERD ,NHEL {2} ,-1*IC{2),W(1,2))
0XC0X(P (8,30 ,MT ,NHEL(3),+1%IC{3),W{1,3))
DXOOOX(P (8,4 ) MT NHEL{4),-1*¥IC{4),W{1,4))

vendredi 8 octobre 2010



S TANDARD HELAS

 |dea: BEvaluate « from

impulsions and helicrty of
external particles.

* |: Evaluate Wavefunctions of
external particles

» 2 : Evaluate Wavefunctions
of internal particles
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S TANDARD HELAS

 |dea: BEvaluate « from

impulsions and helicrty of
external particles.

* |: Evaluate Wavefunctions of
external particles

» 2 : Evaluate Wavefunctions TR0OKK(7/(8,4) T MHEL (4),-141C(4), H(1,43)

B )| (1,1),%(1,2),G66,ZERD,ZERD w(1 5))

of internal particles (Lo, 42, NCL5), cs

* 3 : Evaluate the Amplitude
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ONE HELAS ROUTINE

{ gc{2) cZero )
cl = gl fo(3pfi{l)+fo4)*fi{2))
+gc {2y ( fo(1)*fi{3)+fo(2)*fi{4))
cl = —goc(1)*{ fo(3fi{2)fo4)*fi{1))
+gc {2y fo(1)*fi{4)+fo(2)*Fi{3))
cZ =( gc(i}*( fo(3}*fi(2)—f0(4)*fi(1)}
+gc {2y (-fo(1)*fi{4)+fo(2)*f1{3)) )*cInag
c3 = gc(i}*(-fo(S}*fi(1)+f0(4)*fi(2)}
+gc{2y{ fo(L)*fi(3)-fo(2)*fi{4))

d = d¥gc(l)

cl = fo(3WFi(L)+fol4)*fi(2)

cl = -fo(3)*fi{2)-fo{4)*fi(1)

c2 = { fo{3y¥fi(2)-fo{4)*fi(1))*cImag
C3 = -fo(3WFi(1)+fold4)*fi(2)

C Fabio's implementation of the fixed width
cm2=dcmp Lx{ vm2, -vmass*ywidth )

C cs = {q{8)ycA-q{l ycl-q{2 y*c2-q{3 *c3 ) vm2
cs = {q{8)y*cA-q{1 y*cl-q{2 y*c2-q{3 P*c3)/on2
jio{1l) = {cB-cs*q{@))y*d
jio(2) = {cl-cs*q{l))*d
jio{3) = (c2-cs*q(2))*d
jio{4) = {c3-cs*q{3))*d

d = demplx{ rOne/q2, rZero )
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PHYSICAL CONTENT

e | orentz structure associated to “e+ e- A’ vertex is ¥

* S0 the Associate Amplitude (IOV) will be:
—i Wi(e™) v Wy(e™) A,

» And the computation of the vector wavetunctions (JIO) is
_/L 77/U/

We(e™) v We(e™) —
Pa

* From the Lorentz structure it's easy to compute automaticaly
EEERRIEIEAS routine
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Vertices.py

V_15 = Vertex(name = 'V_15",
particles = [ P.s__tilde__,
color = [ 'Identity(1,2)' ],
lorentz = [ L.FFV1 ],
couplings = {(9,0):C.GC_1}D
V_16 = Vertex(name = 'V_16",
particles = [ P.b__tilde__,
color = [ 'Identity(1,2)' ],

lorentz = [ L.FFV1 ],
couplings = {(9,0):C.GC_1}D

V_17 = Vertex(name = 'V_17",

particles = [ P.e__plus__, P.e__minus__, P.A ],

UrO

PisgiPaRods,

© www.ClipProject.info

Lorentz.py

P.b, P.A ],

§SS1 - Lorentz(name -
spins =

structure =

FFS1 = Lorentz(name -
spins =

- Lorentz(name -

S
L 2,

structure =

"FFV1

spins = [ 2,
structure =
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 |dea: BEvaluate « from

impulsions and helicrty of
external particles.

* |: Evaluate Wavefunctions of
external particles

diagram 1

AXOEIP(8,1) ,ZERO,NHEL {1 ), +1¥IC(1),W{1,1))
0XCC0X (P (8,2 ,ZERD ,NHEL {2} ,-1*IC{2),W(1,2))
0XC0X(P (8,30 ,MT ,NHEL(3),+1%IC{3),W{1,3))
DXOOOX(P (8,4 ) MT NHEL{4),-1*¥IC{4),W{1,4))
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S TANDARD HELAS

 |dea: BEvaluate « from

impulsions and helicrty of
external particles.

* |: Evaluate Wavefunctions of
external particles

. . ' LXXO0H(P (B, 4 ), MT ,NHEL {4 ), ~1¥IC{4 ), W{1,4))
2 '. Fvaluate ngefunchons ey A s gl
of Internal particles
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S TANDARD HELAS

 |dea: BEvaluate « from

impulsions and helicrty of
external particles.

* |: Evaluate Wavefunctions of
external particles

» 2 : Evaluate Wavefunctions
of internal particles

V_36 = Vertex(name =

diagram 1

LX00X(P(@,1),ZERD, NHEL (1), +1*¥IC(1),W(1,1))
00O (P (8,2 ), ZERD NHEL (2 ) ,~1*IC{2),W{1,2))
XK (P (8,3 ), MT ,NHEL(3), +1*IC{3),W(1,3))
IX00XK(P (@ ,4) ,MT ,NHEL {4 ),~1¥IC(4),W(1,4))
3(0(1,1),W(1,2),6_5,ZER0, ZERD, W({1,5))

particles Pouiakiddens: Pouss P 1
color = [ 'TC3,.20)'" 1,

lorentz = [ L 1p
couplings = {(9,9):C.GC_5})
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sl Byal

impulsions and helicrty of

external

* 1: BEvaluat

external

Z :. Fvaluate ngefunchons SO D
of internal particles

S TANDARD HELAS

uate » from

harticles.

e Wavefunctions of
particles

diagram 1

IX0OX(PA@,1Y,ZERD ,NHEL (1) N1*IC(1),W(1,1))
0X00OX(P (8,2 ), ZERD ,NHEL (2 ), *IC(2),W(1,2))
P(@,3),MT,NHEL(3),+1*I5(3),W(1,3))
P84, MT ,NHEL (4, -L¥ICY4 ), (1,4))
RO, W(1,5))

V_36 = Vertex(name = 'V_36",
partces— [Pu L lde__ P.u,@l,
color = [ 'T(3,2,1)' ],

0rentz SN B =S ffVl ]
couplings = {(9,9):C.GC_5})
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S TANDARD HELAS

 |dea: BEvaluate « from

impulsions and helicrty of
external particles.

* |: Evaluate Wavefunctions of
external particles

IX0OX(P(@, 1), ZERD ,NHEL (1) ,+1*IC(1),W(1,1))
000X (P (@2 ), ZERD,NHEL (2 ) ,-1¥IC(2),W{1,2))
0000 (P ,3 ), MT ,NHEL(3),+1*¥IC(3),W(1,3))

» 2 : BEvaluate Wavefunctions E 1 AT R ) S0 (),
. . FRYL_3(W(1,1),%(1,2),6C_5,2ER0, ZERO, W(1,5))
of internal particles o, 1,900 5{oe )

* 3 : Evaluate the Amplitude
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ONE ALOHA ROUTINE

E This File is Automatically generated by ALOHA
C The process calculated in this file is:

C Gamma{3,2,1)

C

. FFY1_8(F1,F2,¥3,C,VERTEX)
IMPLICIT NONE

DOUBLE COMPLEX (6)
DOUBLE COMPLEX F2(6)
DOUBLE COMPLEX (6)

DOUBLE COMPLEX

DOUBLE COMPLEX

VERTEX = CF( (F2(1)*{ (FL{3Y*%{ (B, -1)%3(1)+(B, 1)%3{4)))
+(FL{4 R (B, 1)W3(2)+V3(3)))))+( (F2(2)*( (FL(3)*( (B, 1)
W3(2)-V3(3)) )+ (FL(4*( (B, -1 V3(1)+(B, -1)*3(4)))))
+{ (F2E3pR( (FLL*( (8, -1W3(1)+(B, -1)3%W3(4)))+(F1(2)
¥ (8, -1W3(2)-V3(3)))) )+ (Faia ) { (FLLL*C (B, -1)%3(2)
3@ (FLE*C (@, -1V3({L)+(B, 1)%3(4))))))))

o 59 5 5 5
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ALOHA FEATURE

el S PURE PYTHON
- ALOIHALS TASTE
BN RS sand MSSIM N oS
* Possible to ask a subset of routine (Done in MG)5)
» Output In Python / Fortran / C
» Particles spin implemented Scalar Fermion Vector

* SpinZ In progress ( Ihis week)
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DEMO
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PERSPECTIVE

2 STR Rl
© SBIIA) 5y
* 4 Fermion Interactions (and more)

- GG,




CONCLUSION

* The Helas routine for BSM without the pain to write It

* Fully interfaced with MGo.




