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Kinematics

£+,_(kla§{n) + g_(kZa 612n) - €+’_(P1, fUt) + e_(p2a gUt)

The Mandelstam variables

s = (ki +k)?=(p1+ p2)°,
t = (k—p1)?=(kr—p2)>
u = (ka—p2)° = (ke —p1)°.

The Target System variables
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Initial Particles Polarisation Vectors

s —2m?)k; — 2m?ky (2m? — s)ky + 2m?ky
Vsmy/'s — 4m? ’ Vsmv's — 4m?
Ti" = T = tky + uky — (t + u)py NI = N = _ieukl,zqn,zfrlifz
V—tv/—uy/—t—u m

Then any polarisation state of initial particle could be expressed as follows

£y =

‘Clln:(

§1 = acLf + ar T + anN{%
In Target System

in E m2
cn = ;(\/ E2,001)

Eg' = (0,0,0,1)
71’::; _ 75"' = (0, — cos(¢), —sin(¢), 0)
Nlm = NI — (0, sin(¢), — cos(¢),0)
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Final Particles Polarisation Vectors

(2m? — u)p; — 2m?ky rout _ (2m? — t)pp — 2m?ky
v —umvam? — u ’ 2 v—tmvV4dm? — t
—thy — (4m? — u)ky + sp1 —uky — (4m? — t)ky + spo

out __
L =

710ut — 7-20ut —
VSvV—tvVam? — u ’ VSV—uvam? — t
Nlout — _ieuplﬁ‘l’”tTl"“t ’ Nont — _leﬂpzllg“t’Tz"”t
m m

Then any polarisation state of initial particle could be expressed as follows

out __ out out out
T2 = aL?y +arT%" + anNTs
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Final Particles Polarisation Vectors. Target System

Lo = FP / Egl, — cos(p) sin(8p,), — sin(¢) sin(6p, ), cos( Pl))
Lo = %”2 1—[’2_”—2, cos(9) sin(0,),  sin(4) sin(6,),cos(6,))

P2

T = (0,—cos(¢) cos(8p, ), — sin(¢) cos(b,,), —sin(6p,))
T4 = (0, cos(d)cos(fp,), sin(p)cos(8p,), —sin(bp,))

NIOUt = (Oa sin(¢),—cos(¢),0)
N3t = (0,—sin(¢), cos(¢),0)
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Total Cross Section

opey =09 [1 + z212AY + (xax2 + y1y2) AAT/’]

Si=(x1, 1, 21) 2= (x2, y2, 2)

Tpol = 00 [1 +ziz AT+ (x4 yyy) A?’]

- —

Spos = (X, Y4y Z4) Sele = (x—, y—, z_)
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Total Cross Section Asymmerties
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Differential Cross Section

E=aLl+arT +awN — €=(xy,2)

dO’(§ ln out, gut) dO’o
e a0 L1 €M A x

[€°"t ( 11£i"T + Aptd ) + & (A21§i1" + Akl T)
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Bhabha Differential Cross Section Longitudinal Asymmetry

z—component
Beam P=-1 <> Target P=-1 Beam P=+1 <> Target P=+1
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Bhabha Differential Cross Section Transverse Asymmetry

positrons

X -conponent y -conponent
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Bhabha Differential Cross Section Transverse Asymmetry

electrons

X -conmponent y -conponent
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Moller Differential Cross Section Longitudinal Asymmetry

z—component
Beam P=-1 <> Target P=-1 Beam P=+1 <> Target P=+1
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Moller Differential Cross Section Transverse Asymmetry

beam electrons

X -conmponent y -conponent

Beam P = (0,0,+1) Target P = (0,0,+1)
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Moller Differential Cross Section Transverse Asymmetry

target electrons

X -conponent y -conponent
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Polarisation transfer in Bhabha scattering

| Beam P=-1 <--> Target P=+1 |
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Polarisation transfer in Bhabha scattering

\ Beam P=+1 <--> Target P=-1 |
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Polarisation transfer in Bhabha scattering

| Beam P=+1 <--> Target P=+1 |
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Polarisation transfer in Bhabha scattering

| Beam P=-1 <--> Target P=-1 |
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Polarisation transfer in Moller scattering

 Beam P=-1 <--> Target P=+1 |
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Polarisation transfer in Moller scattering
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Polarisation transfer in Moller scattering

_Beam P=+1 <--> Target P=+1 |
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Polarisation transfer in Moller scattering
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Next steps

@ Bremstrahlung
o Compton
@ Pair production

@ Annihilation
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