Supersymmetry King’s College London, Spring 2017

Questions
1. We define
0 - 0
804 - &Wa 8(54 - aﬁa (1)
0% = —e*0g, 0% = -0 (2)

Show that 9,07 = 55, (%973 = (52. Attempt to explain the rationale for the
definitions of 0% and 9°.

2. The Grassmann integration is defined to be the same as the derivation. Show
that translation invariance and integration by parts are satisfied by Grassmann
integration.

3. We define
1 S
d?0 = 5de)ldeﬂ, d*0 = 5d92d91. (3)

Show that fd2(902 =1, fd29_52 =1 and fd29d29_02§2 =1.

4. Show that
20— Leasy 5. = Loog — Lg2
/d9—4e 6a65—46 8a—48, (4)
2*__} aBa. 5 _1* a_}*2
/dQ— 46 8a85—48a6 —48 (5)

Recall that eqg = €53 = (95) and ¥ = 4B — (9 8).
5. Show the analog of the Leibniz rule

9a(fg) = 0af)g + (=) f(0ag), (6)

where |f| is the parity of the function f (zero for Grassmann even and one for
Grassmann odd).

6. Recall the definitions

Qo = —10y — Ugdédau, Qd = iéo'z + eaagda;u (7)
Do = 00 +i0%,0,,  Da =04 +1i0%c" 0, (8)
Show that
{Dy, Ds} = 2ic" .0, {Dq,Ds} =0, {Da, Dg} =0, (9)
{Da7 Q,B} = Oa {Da7 Qa} = 07 (1())
{Ds&,Qp} =0, {Ds,Qs} = 0. (11)
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7. Consider a superfield ®(y, 0, 0) with y* = x* + ifo"d. Compute the action of the
supersymmetry covariant derivatives D, and Dg on it, expressing them in (y, 0, 9)
coordinates. Solve the chirality constraint Ds® = 0. Do the same for a superfield
®(7,0,0) where g* = x# — i0a0.

8. We define
D% =D, D= Dy, (12)
D? = D“D,, D? = D4 D¢, (13)
just like for 9% and 9%. Show that
(D%, D%} = 2i5"*9,. (14)
9. Show that, up to boundary terms from total derivatives,
1
/ d*zd*0Y (z,0) = 1 / d*zD*Y (z,9), (15)
_ 1 _ _
/ d*zd*0Y (x,0) = 1 / d*zD?Y (z,9). (16)
10. Show that
DoDsDy =0,  DaDyDs =0, (17)
D?D? + D?D?* - 2D*D?D,, = —1600, (18)
D?D? + D?D? — 2D4D?D® = —16L. (19)



