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Needs ["gm Dirac™ "]

The gm add-on gm Dirac” version BETA
7/May /2017 has been loaded today Sun 7 May 2017 12:07:57

Mathematica 11.0.0 for Microsoft Windows

(64-bit)

(July 28, 2016)

Symbols that have been modified by loading the gm add-ons:

S

t AngleBracket MakeBoxes

OverHat

SubscriptBox

SuperbDagger

SuperscriptBox

SuperStar

New keyboard aliases for this Mathematica session

[esclgmk et [est] Im) ket template

[Esclgmbralest] (ml bra template

Ecigmbraketfest] | (m10) braket template

[Esclgms um[esc] >o..m sum template

[Esclgmintt[esc) El do definite integral template
[Escgmprd]esc] [E.om product template

[Esclgmpowelesc] m” power template

[Eclgmconj[esc] m* complex conjugate template
[Ecigmsubs[esc] m, subscript template

[Esclgmoper|esc] m operator template

[Eclgmope sEst] m, subscripted operator template
[Esclgmopeplest] m power of operator template
[Ecigmopeh(Est] @' hermitian of operator template
[Esclgmopps|est] ig power of subscripted operator
[EClgmop s plEst] & power of subscripted operator
[Escigmoph s|est] i; hermitian of subscripted operator
[Ecigmops hiEst] i; hermitian of subscripted operator
[Esclgmcomm(esc| [m, o] commutator template
[Esclgmant i[esc [m, 0], anticommutator template
[Escigmgmurt[esc] [m, 0], g-mutator template
[EClgmexpelEs] (m) expectation template

These aliases begin and end with the [ESC] key
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Commutators

In[2]:= qm [

gmExpandCommutators [II53, 62]]_]

]
oz | am|b (3 (3, 8] +[a, 8] a)+[a, 6] %)+ (a(a]a, 6] +[a, 0] a)+[a b] 5°)b]

In[5]:= qm[
gmEvaluateCommutators [
b (a (a [[a, 6]]_ + [[a, 6]]_ a) + [[a, 6]]_ az) + (a (a [[a, 6]]_ + [[a, 6]]_ a) + [[a, 6]]_ az) 6]
]

outlsi- qm[B (a (a (56_65)+(56_65)a)+ (56_65) az)+

(a (a (56_65)+(56_65)5)+(56_65) az) 6}

In[6]:= qm[
gmExpandProducts [5 (5
(a (a (56_65) + (a

]

A3 n2 A2 .3
out[é]= qm[a b -b a }

In[7]:= qm [

A3 ~2 ~2 3
quever‘sePr'oducts[a b -b a7, 1]

]

cor | am[-[5% @] ]
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In[8]:= qm [
i [[62, ']
]

outs]= qu[é3, BzﬂiJ

Operator Algebra

In[9]:= qm [

gmExpandProducts [ (lﬂ)t + B) 3]

At 3 At A2 A At 5 AT oA A2af At aat oAaf A a3
out[9]= qm[(b) +b b +b(b ) +(b)°b+b b +b bb +bb b+b

In[10]:= qm [

ot quH{BT, 6]]7, Brﬂi_ [[BT, 62]]7— H(6T>21 6]}7— [[BTJ 6H76T B [{6*1 6]]76+

In[11]:= qm [

gmExpandCommutators

CS)) —m

[[6'- 8] . 5] - [6'. 8] -[6")% 6] - [6'. 8] 6'-[6', 6] b+
f -~
b

At 3 At A2
(b)) +3b b +3(

s |am[- (6" [6', 8] 6, 6] 6')- (66", 6] +[5'. 6] b)-
T
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Out[12]=
In[13]:=
Out[13]
In[14]:=
Out[14]=
In[15]:=
Out[15]

o
gmEvaluateCommutators [— b' IIEAJT 6]]_ + IIBT, 6]]_ BT) _
b

R
(66", 8] «[6'. 6] 6) -5 [, 8] - 6", 5]

+ (E\>f)3+36t 62+3 (Bf)26+63]
]
qm[(BUi (6T (BTEFBBT) N (BTEFBBT) BT) 7(6 (BTEFBBT) " (BTEJ*BBT) 6) -

b (6'6-66") - (b'b-bb) 636 673 ()76 b]

an
gmExpandProducts [ (lA)T)3 - (AT (BT b-b T) (BT b-b
b b

(b(6'5-56)+(b'6-

1
(= 2]
(= 20

1 ~ At A2 ~t 22 ~3
)b+3b b +3 (b) b+b]

AT o ~t

At 3 At A2 A 2~ A2t At aaf aafa A3
qm[(b)+bb+b(b)+(b) b+b b +b bb +bb b+b]

an|
. At 3 At A2 A At o, At g~ A2at At aat ~Aafa A3
quollectFr‘oleght[(b) +b b +b (b )2+ (b)2b+b b +b bb +bb b+b]

an[ (5" +B) 6+ (6" +5) b) 6« ((6+5) 6+ (b +5) b) b]

an
gmCollectFromLeft [ ( (BT + B) BT + (BT + B) B) BT + ((5T + B) BT + (BT + B) B) B]
]

o[ 6+5)’
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More operator algebra

In[16]:= qm[
gmArrangeProducts [5t aa’ aj

]
corer | am|[[8', 8] ,a'] a-[a',a] a'a. (5?8’

In[17]:= qm[
[[5*, 5]]_ =-1;

gmArrangeProducts [ET aa’ a]

]
at 2A2}

out[17}= qm[éT a+(a)-a

In[18]:= qm[
Unset | [5*, a 15

gmArrangeProducts [ET aa’ a]

]
covs- | am|[[8', 8] , &'] a-[a',a] a'a«(a)?8’

In[19]:= qm [

out[19]= qgm [d

|
m
—
|
=
Q>
-
>
-h>
- [E—
1
|
=
(o
—h
[E——

In[20]:= qm [

]

oueo- | am[dé[a, §] +de b, ¥] +defe, F] +d[a, 8] F+

d[b, 8] f+dfe, &] ¥+]a,d] a¥+[b,d] af+¢,d] &f]
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In[21]:= qm[
gmunfoldPowers [ (62 53) 5]

]
2 .3

out[21]= qm[b a’b a

In[22]:= qm [

~2 (322 (3 1~2 .3 ~2 .3~2 3
qur‘rangePower‘s[b abababab a]

]

out22)- qm[ (62 53) 5]




