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Long time dynamics of a BCS superconductor in response to a sudden
perturbation (quantum quench)
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Order parameter dynamics
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Long time dynamics of a BCS superconductor in response to a sudden
perturbation (quantum quench)
Hgcs = | 2'k5§| g SES:)
k k,p

|y A
Z—dt = Hpcs|¥) s S0%0i% ,S! ("
Q51201%G*1*'0801 p
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080:1*$136%"58#5.%H3 196 /*'2#.%"*:.08+b%40.81*$%+G#.%"520$+%%

© o Beasy | sy C _
Hi = o ..pp : E, [Hk,Hp] =0, Hgcs = k «H« —=> [Hgecs,Hk] =0
p

# of integrals = # of pseudospins = # of pairs of states (k!," k #)
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\H,H;] =0, [H;,H;]=0 pZCeXp( Zﬂz ) (0)|H;|¥(0)) = Tr pH;
1 When does it
lim — =T
Tooo T / (Ot))dt = Tr pO work?
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H(p,q), where ¢ = (q1,...,qn); p = (P1,-..,DPn); i.e. n degrees of freedom

Definition: H(p,q) 1s integrable if it has » (maximum possible number)
of functionally independent Poisson-commuting integrals

{H:(p,q),Hj(p,q)} =0, 4,j=0,...,n—1; Hy(p,q) = H(p,q)
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sin! qt

Theorem about averages (Arnold, Math. Methods of CMRN
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Going Quantum
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Going Quantum
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Going Quantum
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Going Quantum
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2§A Classical GME (all interactions and system size) pA — O exp [_ Z(ﬁz S /’LZ)M’L]C ([A{k - /’Lki)
S
(Shffaige) iy M are determiqedA from: o
T > <HZ>0 — TI‘(pAHz) and <H@Hk>0 = TI'(ﬁHsz)
73R}
g Long-range

<DO0$$%206#.02%*.2%+81*#:,8651L*12%85%#"G$0"0.8%651%*.-%+--
AD/'*1*.8002%0Y*48%#.%4$*++#4 155N @Y BO W ¥R % %0 %% % %
ID ?*G8'10+%$0*2#.:%F'*.8" %451 104845 )% %% % %% %% %% % %% Q* .-

"D 051Z+%L,0.0H01%//'%250+%*.2%45.HO1:0-H¥68RBBTAQY/ VLR Yo L #¢
+-+80"%+#0@%#D0D%4*G8'10+%%$0*2#.:%6#.#80%+#(0%451104 8%

hDO51Z+%L0$$%651%+-+80"+WAFr#8% D1 *48#5.+

=DI.$#20%//' @%*$+5%4*G8'10+%6$'48*8#5.+%56%$54*$%C%:$5)*$%



y Classical GME (all interactions and system size) p'\ — O eXp [_ g (ﬁz S /’LZ)M’LK‘ (ﬁk‘ - /’Lk)
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A Classical GME (all interactions and system size) p'\ — O eXp [_ g (ﬁz S /’LZ)M’L]{ (ﬁk’ - Mk)
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I Classical GME (all interactions and system size) pA — O eXp [_ g (ﬁz S /’LZ)M’Lk ([A{k - Mk)

%

omgel  O51Z+%6L,0.0HO1%//1%6250+%6*.2%45.HO1:
> 6*+801%CR3,*.%//'% Q/LR%*+%+-+80"%+4#

661/h37

“r’ L L@%:15L+
Long-range
L L
Example: H = —Z( i ;ch +e Z¢cTc]+1 —I—Z (Vi cos(Qg) + Vacos(2Q))] n;
J=1 j=
D [31060Y*48%651%6$#.0%1%6C%0)HSH.
102} ARl e “t-+-++ 44 A5")HFBH#S.+%56%544'G*8#5.%K+
T GGE * -0d @%+5%45.+#201N%
104t *Gafgsian GME L6 B B 4 1B Db
_ L0 ft D = 010203 Ge # "010203,
— L fi 16,"1 B,"1 B3"
10°F -
M
0% T e 's'o'L' 7100 120 140 160 180

Quench from ¢ =V; =V =0to ¢ =0.3,V; =1.5,V5 =1.0
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Classical GME (all interactions and system size)
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(short-range)

Hecs =

CCL” >

Long-range

2!kS§ !

A O O

- -
- -
- -

w

12

N

16
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g = 2 0l , where! = spaCing bEt\Neen"k
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