Title: Lecture 2: Supersymmetric Quantum Mechanics and All That
Speakers. Mathew Bullimore

Collection: QFT for Mathematicians

Date: June 19, 2019 - 11:00 AM

URL.: http://pirsa.org/19060010

Pirsa: 19060010 Page 1/41



S@M (‘écéw{ ?_ .

@QW\W\W' H | ‘bgﬁl S POCQ _Q,
Opomterrish
\1 Q.C@J: S
1Q .G 3 “ L(
(Qh Q' f=q




OWM Lechie L ‘

(Reninio Sl Spoce {1 = 0 o0

T QY='Q
i@ @l}_ L(

Q1 Q% =g
VRN

?‘\ SSUME Tm——

- %I(;ﬂ\f‘nym\ = ;
— GK‘\'\HQOPV\Q;\ QJ\Q(C’W\P_

dv
,_(l — bQI"‘L‘ Q (MK D thEﬁ_

Pirsa: 19060010 Page 3/41




f)\‘) C)Femg-av; (\zeusﬂw\ .

£ C———
= 74( IS ’ng@@ﬂ&i
A= @ 47 AT-§ Ac| CrA) AL

JQ c

irsa: 19060010 Page 4/41




'()\ | \) OFem&—a\r; Reuisibed\
|

Lot
| - /k S ’Zgﬂmkwl-
A= @ A A’:Q‘A64\CRA}WA}

2
- Q dagra - o




.m)of,mm Reuisided\
|
e ———

o ft (S ’ZUMZ
A= @ L4 1IN A LR ) Al

e

(&, )

A A

Alp _ ( I\me@? RA \)

irsa: 19060010 Page 6/41




.1_\)0mem Reutsibes\

|
E COR——

- 74( A gmkwl‘-

e e L ACA\CP’)A\W@
ez

PeekBlm i ) kil

( CARY = AE~ (’w\wm BA>

= (‘C‘MFQ.J\\LQ\QW/PWJWJV
[ G AR) = <L @A)B + (-) Pvire B\

Pirsa: 19060010 Page 7/41




irsa: 19060010 Page 8/41




QKD (QL&L&& rém'gi'M ;

y

Wl Qﬂ—- {MQ\W:’}"P}

=z
Y |
B Q Pm\s\ckoi\ < C‘M%OI‘UC“JMU\




Q\KD (gl’&k\é’% ré\i('&ilgp)\ . 5 :(LOOF

O © o Q}i-’ {“J(QQ\ s }A@ . / 'i A0 e
j¥e > - |
. ® Srondes o QSU\JQF!QJ‘CV\M/\

Pirsa: 19060010




Sl %)\C)) P Q.m/ &D:g ‘(‘_:G\(\gv?f\c\o% 9 ij S§

e WRuiee
bt \wgfgmg e




h > W ST
) %) 1@})%“0&&(30\(\}&&«&0%36‘)) &

R o oy [GOA)SC
F;, o iy epll (A= O

= O N
| re ”‘(Qr‘ ?% ch () 1(\'@\‘(’\‘5 a /\)[)_ Qe tuie

)

L EEY - C

Pirsa: 19060010 reoe e




~

PRI et SR e

&S olaami'o*‘ A cheys i -
; &= C\ag‘s [Aj €, H(A\: O

-~ S0 s hucl
\ 1‘@1r}\_1(@f‘0:? f :)ie lﬂMW\\X o /_\)Q— Sl_f'\}CHH\Q.

irsa: 19060010 Page 13/41




0 PO e Lo e

© AN c\;% [6.A)=c
P:% LAW€ H(A\ (8

WETR 40 \
\ mﬂ&{@r‘u:? ‘Slﬂ\ch (’) Wl \Q\‘f\*\ o /\ = S\'T\}C"\I

j“ln CJQCH
;\) CL():JN&' 9. N
=0

(S inhon ()d\OQmM chmbu\
CA) CAD= LA A

Pirsa: 19060010 Page 14/41




9 PO et 2o e

%PS Cy[mmi-or A c\aﬂ% [Q A):O
Lo TN aEe H(A\ D

\ e n ;_(/@r- o@ 'alrmc
{ )

h IV\L’\Q\‘G\\S a /\ui)_ Siuctue

EAJ L/.\Q-_ L Al A
IR /Q\h’ Aj% mfi‘ij not Be FA

Pirsa: 19060010 Page 15/41




9 D s el

RPS @ww A e \u% [a. A)=a
Bl LM{ Ea=(8

: / ?an "_\r !
l Mrwx{@”vg MRS (j nhase s a /-\og Ufruchue :

}uﬂ @
N c.g\aaa\eg_ g-n
. %: o
- Mo 1S inhanted Frem mec\ A
LA CAD= [A AT
T a0 Moy Not e Muiak
OM((\)Q op = Q{\&QEN!SQMWP}\\‘LN\

Pirsa: 19060010 Page 16/41




cd Suppese %’%’P§ ops A, Abs
LA A O
(A, A FO
A ’%—‘ 9, BW
A ARS L

e

Pirsa: 19060010 Page 17/41




D AP
/(\W\Q. DQPU\QLOY\CQ e HQ[S @%ﬁ?\chw

= AVENETEE T
s [@)[c\f‘: AV

*? Alis RPS
[, A\j (S ”\U\QPQJ\@\D“JT ‘*Pz

Pirsa: 19060010 Page 18/41




i . |f ‘,‘:\i\\ W N

/(\JY\ML DQPQX\Q}\OY\ ﬁ% A ";.algéi j’u‘%,{\?\c\*ure |

o A tpe AR
Sl e R )

l%) Ay RPS
LW ndlopendant 6 o

1—_“’\\\‘{ We ek A & _/J(w

\_%;Jm N iR :

0 = e,
SLl e CiQSC‘Gr\do.nJr A W= EG{+ A] b\t? -;7‘% JO\ WU }\
@

[Q. AT Y = d A
& t?: i
Nee ke S A |

irsa: 19060010 Page 19/41




: \ T— P
.- ReseshTdan | .1 jornslw"\ o LZL/ ) '/(\
w\‘ve%mxms (_“"D'{cm\

dﬁ‘i(er\plgf\-\‘ 7

A VTR

S e
/I\ wSQ{"M\
lﬂ“rm% \0\ & s 2/)

irsa: 19060010 Page 20/41




VA AP % iy o | ?

LH G)l=0
| QJLQCCW\PQS;S (—O-,Q«\J\)‘WLO
Q10 f\y{,ncpz aﬁ i

Sf@cﬂ*) -] <-3

B e
_Q( N > —(2 ()

| Y& =4 1
SO —Q(c\ | @70

irsa: 19060010 Page 21/41




. b

Q &"’) g QS OCL.\cmo\c ? Cck\cmc\agj \Jamslﬂw)ger NSO

LH Q] =
docempose (_(1, Q\ o
@\Qapﬂs"fmm eéD Ll
\’)\{(H\) o {Ot gc‘ <&, <_}

‘1 Q 1
Q y—> () ()

| Q 1 & _Q )+ \".l
L ((’\ : (o\\ /

Pirsa: 19060010 I




\ .
\ \ \

g )

o Riemennin % :
A o i><®
~ 4_q(><,|k£)

Bﬁrm /x?)

£

Pirsa: 19060010 Page 23/41




P

: /(mr\gM Q \,]/Ui‘c.l'vrﬁ

Q('L m\}gn" | A@; redule st

o]o o1

= V=
—~3 N (Y\MC@(Q%M
) |
(Ymo&xx\@ G Chen Axﬂﬂ_

Pirsa: 19060010 Page 24/41




N
e

1 W ( émwu.,\’\) :

__\7 gL .QCJF o (QQ\

C’Pk Ccm;@"ckecﬁ\ L\Q. M \Ot) CQCL\O\-\Y\ r\r\on

- ‘Q (< Lﬂ’\llm"‘é I“Q?‘" O‘E G'
— Ccmm&,le \.‘\.\“LL\ QQ—lJ H
\ \f\_()uﬂ (Jgg.mg\\ o C I‘cc:\ g

irsa: 19060010 Page 25/41




Pirsa: 19060010

| —
gx Qlemam\\e\nx [ d

e ok S
pec\ \J*@C;&EMM \,(

&“U(\\ L = ?——EJ\
| %

E__)S "]HG(TY‘.\%'(W\ (Xé\iw




Pirsa: 19060010

~

gx \\lemommem >< [

>( \nag {Scma)h:) WIX
pec \recter g.uw& \/(

CROAY , J= -1J“

g} Hermhm (Sea E\

I\

}.-J

~_:‘ I | b . 4 | ’ J
i 0 € T‘ —“— T [ f\" 'Q(“\,\\ \/

< < J
AC Lo on = RO D AN
LA LA CX\ g f_'|_ JOA) A\\

/

|If ke :
! \?-v;;- M\ &\»‘3‘\ N Ao \H\ (<

Page 27/41




irsa: 19060010

2 : '
A\ our g L&‘ NS NS O Zl‘j
1

Caf T ) =tk®

¥ Ochc mc\ogﬁ

7/ cless T ¢ 3°
Wa caSes:

Q) .L T):;O) T: L@Ij

B ‘H == kwuxq‘ MecluAL

: '}.{ VA lg@ V\OV\J“W.\“\\

Page 28/41




ol ¥ .0 T 1D I

T:-—\QL EQlTj:

-

//LDC) CQ%G?”‘

—

O\ D=




e = 0.0y P,
7) Riemenmen K o TE 7 26) Fl __

g f) B
£ ooy J W
i i 5 J \

[ |

TR oy
(Qw 4 [Qﬁwhw (>< E\S A .- % = .
——— - f - J ).‘:
I | 5.3
/ _7__f_/_ & i/l 1 - o

"o
nt*'n



o M 200

(\\,»O-

%.ﬁgu(%

ﬂr\‘i S ‘( P cm\

Q ﬁej\ U\.)c\ be\r\—
— (|\ﬁ“-d.m@n;\‘r_cr\.m\l .\QFV

Qf S0(2)
o

‘\,
i




973_ HFOF‘(\Q\G%CO&\]‘Q\\-QC\@\’ i - =

( W %eejm , (Ber\?mj Ne\‘\u)zp,)
| S\m0f4@

g
< fm_\* N coge (1)

|
‘ ,
1 : /\ A g
\ = S '8 & H\\,'\"u,{v\)

0.
|
meln ﬁﬁ \ ( "\l“>

irsa: 19060010 Page 32/41




T—_OC" 3 CT:U(D |
T ol doscent. on G

— "K‘Jé‘fﬁ) Q=0

gy

Pirsa: 19060010 Page 33/41




scusa 4

b8 s con o0 G

—_
1 B~ @

Frcmoxe e .,(ld — Vadiol {;w\oﬁm
an &‘—‘U(t\

%(o\ _ (& T

b

irsa: 19060010 Page 34/41




- ]

_ G
R/ : - -

Conshuet o Q' -value \'-l;cmf\
G aose O (1))

TP I

Pirsa: 19060010 Page 35/41




|

¥

« - :‘;L ; a
t o 7Y o
/ \
i k

loohshuok o 0" “valing "\f-,@;m\ \
| on B30 () ™

r B in)
e f\“m:(I (\{—@3&9

ALY ~ 1 ()
. Q l+ A k‘RO(\\

irsa: 19060010 Page 36/41




;CCY\S\'MQ}&- G _Q"-WW ..1 — loscends | B

on & uc} : S y

L (Kl“m 4 (I (k"fc\) 19

s (1) A (0\
Ql'i' i QQO(‘\

| » SO

Pi 19060010




Pirsa: 19060010 Page 38/41




A

‘Censhuet a




Pirsa: 19060010 Page 40/41




: il LD:
%\’\C\)\) L’\/\QA* —9 Y\or\-‘{‘Y\\JN«\E
Cseaadan

\)L( T M e |

A

0>

\
(\\k’\\\w} X

irsa: 19060010 Page 41/41




