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Abstract Via the Hamilton dynamical approach we have constructed Hamiltonian for the
mutual inductance coupling magnetic flux qubits. The entangled state representation is used
to propose Cooper-pair number-phase quantization and the Hamiltonian operator for the
whole system. The dynamical evolution of the phase difference operator and the Cooper-
pairs number operator is investigated by virtue of Heisenberg equations.

Keywords Josephson junction - Flux qubit - Phase operator

1 Introduction

In recent years, with the progress on quantum computation and quantum information, the
mesoscopic circuit including Josephson junctions has been paid much attention [1-10] be-
cause of the magic quantum tunneling effect, which makes them potential qubits: charge
qubits, phase qubits and flux qubits. In flux qubits the flux is the appropriate quantum de-
gree of freedom. The super-conducting loop including a Josephson junction can be referred
to as the simplest flux qubits, which can be operated by a magnetic flux through the loop
[11]. Certainly, first of all investigations on the mesoscopic scale circuit is the quantization
of the circuit. Vourdas took the quantization of such a flux qubit structure by considering the
charge as the generalized momentum and the phase as the generalized coordinate [12, 13],
as is reckoned as canonical quantization method.

In this paper, we will couple two single-flux-qubit structures by mutual-inductance, then
quantize the system using the entangled state representation [14—18]. The Josephson junc-
tion is comprised of two superconductors “weakly” connected by a thin layer of insu-
lating material. Feynman analyzed such a junction by assuming [19] “electron pairs are
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bosons, ..., nearly all of the pairs will be locked down at the lowest energy in exactly the
same state”. Then he assigned the super-conductivity state in each plate the wave function
Y, = /oie'?, where ¢; (I = 1, 2) is the phase on the [th plate of junction and p is the density
of electrons. Based on the above assumption, we will propose Cooper-pair number-phase
quantization scheme by the entangled state representation. Our procedures are as follows:
Firstly, we analyse the circuit from the point of view of classical Hamilton dynamics and
obtain the classical Hamiltonian. Secondly, we give the Cooper-pair number-phase quantiza-
tion scheme for this circuit. Finally, we investigate the time evolution of the phase difference
operator and the Cooper-pairs number operator.

2 Hamiltonian for the Mutual-Inductance Coupling Magnetic Flux Qubits

Considering the mesoscopic circuit (see Fig. 1), it consists of two uniform super-conducting
loops (each with self-inductance L; (I = 1, 2)), which are coupled by the mutual-inductance
M between them. Each loop includes a Josephson junction with the capacitance C; (I = 1,2)
and the coupling energy E;.), (I =1, 2). In fact, we can refer to the mesoscopic circuit as two
magnetic flux qubits coupled by mutual-inductance. In the following, we will analyse this
circuit from the point of view of classical Hamilton dynamics.

A single Josephson junction is characterized by two Josephson equations (Josephson
current equation and voltage equation)

2eu;

IJ':ICSiIl(pj, (pJ: 5 s

ey
where the subscript j represents the Josephson junction, I, = ZeE;? /h is the critical elec-
tric current of the junction, u; is the voltage drop across the Josephson junction and ¢; is
the phase difference across the two plates of a junction. Using Ginzburg-Landau equation
the phase difference, which is generated by the magnetic flux ®; through the I/th super-
conducting loop, is

2e - L 2e
Qi = 5 l'dSZ:Eq)l (=12, 2)

where ; is the vector potential induced by the magnetic flux ®;. So ¢z, and ¢;, which rep-
resents the phase difference across the two plates of the /th junction, satisfies the following
relation

¢ — @iy =2mn  (n being an integer) ?3)

which leads to

2e
¢ =2mn+ Edﬁ. “

Fig. 1 The magnetic flux qubits
with mutual-inductance coupling

C1:¢1 ] C2>¢2
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And @, and &,, respectively, satisfy the following relations
@, =@+ 1L+ LM, Q=P+ LL+ LM, (5)

where ®,; (I =1, 2) is the external classical magnetic flux through the /th super-conducting
loop and M = k+/L,L,, and k represents the coupling constant between the two loops.
From (5) we obtain

_ (P —Dy) —M (P, — D) /Ls I = (P = Dyy) = M (D) — Dyy) /Ly

I ,
: Li(1—12) 2 (- &)

6

If considering the phase difference ¢, as the generalized coordinate, from (4)—(6), we can
obtain the potential energy, related to ¢; (or ®;), of the system

2

1 1

V=sLili+Lali + MLL + > EY (1—cosg)
=1

2
((Dl - (Dxl) - % (q)m - q)xm):|

1 2
=2 ZILI[ D)

q>l - cbxl) - % (q>m - q)xm)

2 2
(
M ] o | 7
' (Im)=1 Li(1—k?) +§ j1 (1 —coser) @)

On the other hand, the charging energy stored in all the capacitors is

1 2 1 2
T =5 Cudy + 5 Cattly, ®)

where 7T is referred to as the kinetic energy, since from (1) one can see u;; and u, are,
respectively, related to ¢, and ¢,. Substituting (1) into (8) leads to

7=Ltc (L 2'2+1C WS )
272 ) O %)
Then the Lagrangian of the system is
L=T-V. (10)

Thus, we get the generalized momentum, which is conjugate to ¢;

oL h\? h
22 (L) = 2Lg = Nin, 11
pi o0 (26) 1= I (1

where we have supposed ¢; = 2\ e, noting that p; is proportional to the Cooper-pairs num-
ber N on the /th junction, which implies the possibility of number-phase quantization, as
we will carry out in the following. Combining (10)—(11) we obtain the Hamiltonian of the
system

2
H=) po—L
i=1
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- ®y)° k(P — Py)
=Y | EaN? + LI 12
;[ 1 2L (1_kz) + Ej; (1 = cosg) N
where E; = (2 ) is the single Cooper-pair charging energy on the /th junction.

3 Cooper-Pairs Number-Phase Quantization for the System

Now we will quantize the Hamiltonian given by (12). For this purpose, following Feynman’s
idea that “electron pairs are bosons, ..., nearly all of the pairs will be locked down at the
lowest energy in exactly the same state” “a bound pair acts as a Bose particle”, we are

naturally led to provide the Bose operator model. As is mentioned above, the Cooper-pairs
number A should be quantized, so we introduce the two-mode Bose operator

Ni=aja —blby, (13)
where a a, a — b b, is the number-difference between the super-conductors of the /th Joseph-

son junction. ThlS form is like the charge operator in the complex-scalar quantized field
theory [20], in which the quantized scalar field operators are expanded as

qAﬁ(x):/d plapu, (%, t)+bTu*(x N1,
(14)

43*<x)=/d plalus (3.0) + byu, (3, 1),

where d, denotes positive charge annihilation and l;; denotes negative charge creation, and

- 1 .
up(x,t)= Wexp[—l(a}pt—px)], w, =/ p*+m?, (15)

where we have supposed i = ¢ = 1. The charge operator of the field is
ffm@@—@@y (16)
To perform the number-phase quantization we introduce the entangled state |7;) [14—18]
Irn):eXP[—%|m|2+maf—n,*bf+afbf] 00); , (17)

where 1; = |;]e'%, and |00); is the two-mode vacuum state. The |1;) state is constructed
based on the idea of quantum entanglement of Einstein, Podolsky and Rosen [21]. Using
la;, &; 1=1b, b,T] =1, we see that |7;) obeys the eigenvector equations

@ = b)) ) =mlm) s (b= a)m) = —nj i) (18)
The set of |5;) makes up a complete representation

d2
/—"’ ) (il = 1. (19)
T
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We can construct the bosonic phase operator for Josephson junction [6, 22, 23]

" " L1 "
e = e = . cosg = 5(6""’ +e), (20)

because in the |7;) representation, €% behaves a phase
M)y = ), e im)=e [ny). 1)

Note that [a, — bl, a; — l;;] =0, so they can reside in the same square root. It then follows

¢==21In _5 , @1lmi) = @;m;). From (18) we can derive

Ni ) = @)@ — bl by) )
=[a (i + b)) — b} @ — )1

= |m|(@] e +bje™ ') |ny)

ad
Gl

Thus
[ 8] ) = tor, =51 im) = ) = [0, 5] =i,
[/\71, cos gﬁ,] =isingy, [./\Af,, sin gﬁl] = —icos ¢y, (23)

which embodies the number-phase quantization. When making analogy with the classical
case given by (3)—(4), we can introduce the following bosonic magnetic flux operator

) h( 2rn) = LN —b 2 (24)
= — TN n ~ — Z7tn ).
! 2e v 2i a;— — b

Based on (23)—(24), the following commutative relation can be deduced
PN ih
[P, V] = % (25)
e

As a consequence of (23)—(25), the classical Hamiltonian given by (12) is quantized as
= sz NP+ B2 EY (1 —cos@) ]_[ K@ = ) (26)
EaNi+ o =iy T En : VL(1-k)

4 Time Evolution of the Phase Difference Operator and the Cooper-Pairs Number
Operator

In this section we shall discuss the time evolution of phase difference operator and the
Cooper-pairs number operator. For the 1st Josephson junction, by virtue of Heisenberg equa-
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tions of motion and (24)—(26) we deduce

= dt ik
o -, k(®; — ,9)

. 2edN, —2er ~
Al —=[Xn.7]

= I, sing, + - , 27
BT L=k T VL3 - k) @7
d@l I, ~ 2E; »
- lh[¢h%4- LN = ——uh 28)

where i, = é—f/\A/ =% (Et f a;— b1 bl), which can be referred to as Josephson voltage operator
equation in bosonic form Similarly, for the 2nd Josephson junction, we have

. 2edN . by -, k(®, — @,
f= =20 singy ¢ 22 KOO 29
dt L(1—Kk)  JLiL,(1—k?)
dg 2E., ~ 2e .
ﬂ: 2,/\/2:—6“2, (30)

dt h h

where i1, = é—‘;./% o] (&2'&2 l;;l;z). From (27) and (29) we can see that with the time
evolving the Cooper-pairs move from one polar plate of the Josephson junction to another
along two main paths: the super-conducting tunnel (exhibiting tunnelling current) and the
super-conducting loop (exhibiting self-inductance current and mutual-inductance current).
When the Josephson junction is radiated by extra external energy, the inductive charge will
accumulate on the plates and affect the phase difference.

5 Phase Difference Time Evolution when Josephson Junction is Radiated by Extra
Energy

In the following we reveal the phase difference time evolution when extra energy is applied
to the 1st Josephson junction. For this aim, we consider the work performed by /] in a short
time interval At,

3D

b, — @, k(®; — @,
N :—N,{L,sin@—kl ! (®2 2)j|At

Li(1—k¥)  JLLa(1 —k?)

which implies that when extra energy (say, light radiation) is applied to the junction, the
corresponding Hamilton operator can be expressed in the following form

(32)

A~ ~ é) _q)x k&) _q>x
H,:)n]./\/'l |:1C18i1’1(/)1+ ! ! ( 2 2) :|

Li(1—k)  JLiL(1-k)

where A; is a coupling constant, and the constant is absorbed into A;. Taking ' in the
interaction picture and according to the equation of motion in this picture, we deduce

dd, 1 .
2 %, H]=0, 33
7 ih[ 2, H'] (33)
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dSiIl(ﬁl 1 A ~,
= s
A1 cos @y L B =Dy k(D — D)
=——|lasing + — 34
L [ P La—e) T VLA - oh
d cos @ 1 .
= leosen ]
A sing, A o, — D, k(d; — @)
=——""T | Lssing, + - , 35
[ BT Tk VoL -k (35)

then it follows

d o1 d <1—cos¢71)
—tanj—— —_

dt T dr \U singy
=mran 24+ [ 2@ = o)+ (@2 - 00| (1+@n2 L), G6)
2 12 2 2
where
ol T - Mk o
== BT 0o BT T ULLa—on

From (36) we can see how the magnetic flux through the super-conducting loop affects
the time evolution of the phase difference after external radiation, as is helpful for us to
analyse the quantum manipulation, since we may think it is actually to manipulate the phase
difference of Josephson junction to control the qubit by magnetic flux. Such effect can be
obvious from the general solution of (36). In order to obtain the general solution, let
y=wf r0=p0=E@ -0+ T k-0 q0=m. 69

Substituting (38) into (36) leads to

d
= = Py +q Oy + (), (39)

which is the standard Riccati equation, where p(t) # 0, r(¢) # 0. Here, we suppose y; (0) =

tan @ is a particular solution, and make a transformation y = y;(0) + i, then (39) turns

into the following form

du

2 Tlan+ 2p)y1(0)Ju = —p(0), (40)

which is linear differential equation, and its general solution is

1 .
u= GXP(—X)[/ (/3 - EMZd)l) exp(x)dt +C], (41)

where

1 | A ¢1(0)
IBZEHZ(DXI—EMS((DZ_(DXZ)a o= —2ftan 7 (42)
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_—
X = at + i tan ‘plé )/Cbldt, (43)

and c is a integration constant. Then,

) 51(0 1
tan%:tan%( )+

2 expl—xH[IB — La®ilexplyxldt +c}

(44)

From (42) one can see obviously how tan % is modulated by external magnetic flux through
the super-conducting loops. Due to the mutual-inductance coupling, the two Josephson junc-
tions should be considered in its totality. Then, for the 2nd Josephson junction, though it is
not directly radiated by light, we can still obtain the time evolution of Cooper-pairs number
operator N3

aN, 1.
= [N
1. . &
:—)\, s e—
2N M1 —k2)’

which shows the time evolution of Cooper-pairs number operator A5 is affected by the
inductive Cooper-pairs number operator A/; due to the existence of the mutual-inductance
coupling.

In summary, via the Hamilton dynamical approach we have constructed Hamiltonian for
the mutual inductance coupling magnetic flux qubits. The entangled state representation
is used to propose Cooper-pair number-phase quantization and the Hamiltonian operator
for the whole system. The dynamical evolution of the phase difference operator and the
Cooper-pairs number operator is investigated by Heisenberg equations of motion. We have
shown how the magnetic flux affects the phase difference across the junction, which will be
instructive for us to analyse the quantum manipulation.

References

1. Pashkin, Yu.A., Yamamoto, T., Astafiev, O., Nakamura, Y., Averin, D.V., Tsai, J.S.: Nature 421, 823
(2003)
2. Makhlin, Y., Schon, G., Shnirman, A.: Nature 398, 305 (1999)
3. Vandersypen, L.M.K., Steffen, M., Breyta, G., Yannoni, C.S., Sherwood, M.H., Chuang, I.L.: Nature
414, 883 (2001)
4. Gulde, S., Riebe, M., Lancaster, G.P.T., Becher, C., Eschner, J., Héfner, H., Schmidt-Kaler, F., Chuang,
LL., Blatt, R.: Nature 421, 48 (2003)
5. Rodrigues, D.A., Spiller, T.P., Annett, J.F., Gyorffy, B.L.: J. Phys., Condens. Matter 19, 436211 (2007)
6. Fan, H.Y., Wang, J.S., Liu, S.G.: Phys. Lett. A 359, 580 (2006)
7. Fan, H.Y., Wang, J.S., Meng, X.G.: Int. J. Mod. Phys. B 21, 3697 (2007)
8. Fan, H.Y., Wang, J.S., Fan, Y.: Mod. Phys. Lett. B 20, 1041 (2006)
9. Liang, B.L., Wang, J.S., Fan, H.Y.: Chin. Phys. Lett. 24, 3241 (2007)
10. Liang, B.L., Wang, J.S., Meng, X.G.: Int. J. Theor. Phys. 46, 2901 (2007)
11. Makhlin, Y., Schon, G., Shnirman, A.: Rev. Mod. Phys. 73, 357 (2001)
12. Vourdas, A.: Phys. Rev. B 49, 12040 (1994)
13. Vourdas, A., Spiller, T.P.: Z. Phys. B 102, 54 (1997)
14. Wang, J.S., Meng, X.G., Fan, H.Y.: Physica A 387, 4453 (2008)
15. Fan, H.Y., Klauder, J.R.: Phys. Rev. A 49, 704 (1994)
16. Fan, H.Y., Fan, Y.: Phys. Rev. A 54, 95 (1996)
17. Fan, H.Y.: Int. J. Mod. Phys. B 17, 2599 (2003)

@ Springer



Int J Theor Phys (2009) 48: 1545-1553 1553

18. Fan, H.Y.: Int. J. Mod. Phys. B 18, 233 (2004)

19. Feynman, R.P,, Leighton, R.B., Sands, M.: The Feynman Lectures on Physics, vol. 3. Addison-Wesley,
Reading (1965)

20. Greiner, W., Reinhardt, J.: Field Quantization. Springer, Berlin (1996)

21. Einstein, A., Podolsky, B., Rosen, N.: Phys. Rev. 47, 777 (1935)

22. Fan, H.Y.: Phys. Lett. A 289, 172 (2001)

23. Fan, H.Y,, Fan, Y., Song, T.Q.: Phys. Lett. A 305, 222 (2002)

@ Springer



	Entangled State in Quantization of Magnetic Flux Qubits with Mutual Inductance Coupling
	Abstract
	Introduction
	Hamiltonian for the Mutual-Inductance Coupling Magnetic Flux Qubits
	Cooper-Pairs Number-Phase Quantization for the System
	Time Evolution of the Phase Difference Operator and the Cooper-Pairs Number Operator
	Phase Difference Time Evolution when Josephson Junction is Radiated by Extra Energy
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


