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g Precision measurements with polar molecules: the role of the black body radiation
12 N.VANHAECKE* and O. DULIEU
12
13 Laboratoire Aimé Cotton, CNRS, Bat. 505, Campus d’Orsay, 91405 Orsay Cedex, France
14 (v3.1 released January 2007)
15
16 In the perspective of the outstanding developments of high-precision measurements of fundamental constants using polar
17 molecules related to ultimate checks of fundamental theories, we investigate the possibly counterproductive role of the black
18 body radiation on a series of diatomic molecules which would be trapped and observed for long durations. We show that the
19 absorption of the black body radiation at room temperature may indeed limit the lifetime of trapped molecules prepared in
a well-defined quantum state. Several examples are treated, corrresponding to pure rotational absorption, pure vibrational
20 absorption or both. We also investigate the role of the black body radiation induced energy shift on molecular levels and
21 how it could affect high-precision frequency measurements.
22
23 Keywords: black body radiation, precision measurements, absorption rate, light shift, cold polar molecules.
24
25
26
27 1 Introduction
28
29 Over the last decades more and more efforts have been put on searching experimentally for "new physics”
30 breaking the fundamental C',P, T’ symmetries. High-energy experiments have initiated this quest for physics
g; beyond the Standard Model more than fourty years ago with the discovery of the C'P-violation [1]. Since
23 then not only high-energy experiments have been searching for parity violations, but also low-energy ex-
34 periments based on high-precision measurements, as initially proposed in atomic systems [2]. For instance,
35 recent results on the P parity violation have been obtained probing the highly dipole-forbidden 6S5-75
36 transition in cesium [3,4].
37 This kind of precision measurement is especially eager to take advantage of the most sensitive tools
38 to gain in precision and to reduce systematic errors. In that respect, cold atoms have brought huge
39 improvements in several high-precision investigations, and nowadays cold molecules hold even greater
40 promise. In such experiments, interferometers and quantum beats with atoms and molecules are often used
41 and very long interrogation times (up to a few seconds) are needed to let the phase being accumulated in
42 g g p p g
43 the interferometer. The search for time dependence of the fundamental constants needs particularly high-
precision measurements since it is looking for small relative drifts. In the search for a time dependence of
44 : ) e prict b
45 the fine structure constant, which would imply the violation of both Lorentz invariance and CPT symmetry,
46 the best measurement to date has been achieved through comparisons of atomic frequency standards [5].
47 The recent high-resolution spectroscopy of cold OH radicals in a Stark-decelerated beam combined with
48 astrophysical measurements of OH megamasers gives hope to yield an even better determination of the
49 time variation of the fine structure constant [6]. The time dependence of the proton-electron mass ratio
50 is planned to be investigated by measuring extremely precisely the inversion splitting in the ammonia
51 y y g
s molecule in a molecular fountain [7]. A tremendously exciting search for a possible permanent electric
dipole moment (EDM) of atoms, nucleons and elementary particles like electron and muon is being carried
53 y g
54 out [8-12], as its existence would reveal a violation of the time-reversal invariance. To date, the lowest limit
55 on the value of a possible electron EDM has been established using the thallium atom [11]. Molecules are
56 expected to open the way to even more precise measurements and many efforts are put nowadays to set
57
58
59 *Corresponding author. Email: nicolas.vanhaecke@lac.u-psud.fr
60

Molecular Physics
ISSN 0026-8976 print/ISSN 1362-3028 online (©) 2007 Taylor & Francis
http://www.tandf.co.uk/journals
DOT: 10.1080/0026897Y Y XxXXXXXX

URL: http://mc.manuscriptcentral.com/tandf/tmph



May 7, 2007 15:5 Molecular Physics resubmitted

Molecular Physics Page 2 of 135

2 N. Vanhaecke and O. Dulieu
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18 Figure 1. Spectral energy density of the BBR at room temperature (300 K). On the right side are schematically depicted the typical
19 energy ranges for vibrational and rotational transitions in heavy and light molecules.
20
21
22 . .
23 up experiments with cold beams of heavy polar molecules such as YbF, PbO or PbF [13,14]. Cold slowed
24 or trapped molecules offer even better prospects, allowing very long interrogation times on the order of
25 several seconds.
26 The accuracy of such high-precision measurements has become so amazingly high, that every possible
27 little disturbance has to be considered very carefully. So has to be the black body radiation (BBR), always
28 present in an experimental environment. Atoms in the ground state are normally immune to the absorption
29 of black body photons at room temperature, since such photons do not carry enough energy to induce a
32 dipole-allowed transition. This is not the case in Rydberg species, as it is known for a long time [15]. A
32 distribution of molecular ions has also shown to evolve toward a thermal equilibrium at the environment
33 temperature through exchange of black body photons [16]. It has been proposed to use BBR to cool
34 down internal states of molecular ions [17] and very recently laser-trapping of radium took advantage of
35 the BBR as repumping light [9]. Recently BBR absorption rates have been experimentally measured in
36 trapped clouds of cold OH and OD radicals [18]. The presence of the BBR induces also a shift of the
37 atomic resonances, which is a well-known effect on frequency measurements in atomic clocks. Such a light
38 shift is now one of the biggest uncertainties in high-precision measurements of frequencies [19-21]. So far
39 it has not been observed in molecular systems.
32 In this paper we investigate the possible limitations induced by the BBR on experiments aiming at
42 interrogating molecular systems over long time intervals. Such experiments often require heavy molecules
43 with large permanent dipole moments which make them very sensitive to the presence of any external
44 electric field, like the BBR electric field. We first recall in section 2 the different transitions which can be
45 induced by BBR in molecules, emphasizing through a simple model the crucial role of both the magnitude
46 and the variation of the permanent electric dipole moment of the molecule with the internuclear distance.
47 Then we explore several classes of molecules of relevance for running, planned or possible high-precision
48 measurements: heavy fluoride radicals (section 3), strongly polar alkali dimers, alkali hydrides as well
49 as sulfur oxide (section 4). We investigate in section 5 the role of the BBR~induced energy shift in two
22 molecular systems of relevance now in the context of high-precision measurements: the YbF radical and
50 the ammonia molecule.
53
54
gg 2 Absorption of black body radiation by diatomic molecules
g; The spectral energy density of the BBR at a frequency v and a temperature 7' is given the Planck radiation
59 law:
60

URL: http://mc.manuscriptcentral.com/tandf/tmph



May 7, 2007 15:5 Molecular Physics resubmitted

Page 3 of 135 Molecular Physics

Precision measurements with polar molecules... 3
1
2
3 8rhy? 1
! o) = (1)
6
7 Figure 1 shows the BBR spectral energy density at room temperature. The BBR absorption rate of a
8 quantum system in the initial state i reads:
9
10
11 Mzi ]2 4 31'#2@'
12 F?BR b = Z 6657“’02 p(vsi) = 3eohc? Z ehl/fq‘,/kajf—‘ 1’ (2)
13 f f
14
15 where the summation is performed over all final states f accessible from the initial state ¢ via an electric
16 dipole transition at frequency vy;. The details of the rovibronic structure of the quantum system are
ig involved through the matrix elements pp; = < f ‘,u{z> of the dipole moment operator p between the initial
19 state 7 and the final state f. We restrict ourselves to the study of heteronuclear (i.e. polar) diatomic
20 molecules, assuming that both ¢ and f states can properly be described within the Born-Oppenheimer
21 (BO) approximation with total wave functions W2© and \IJJ]?O. The BO wave functions are written as
22 products of electronic (¢), vibrational (), and rotational wave functions (0):
23
24
i~ WPP = o, (R {7H)xe,, (R)O., , (9. (3)
% In eq.(3), the a; ¢, v; y and J; y labels refer respectively to the electronic, vibrational, and rotational
29 quantum numbers of the initial and final states. The electronic part depends on all electronic coordinates
30 {7}, and the rotational part on the angular coordinates (2 of the molecular axis in the space-fixed frame. We
31 assumed that there is no coupling between vibrational and rotational degrees of freedom. The transition
gé dipole moment i ; can be reformulated as the integral over the interatomic separation R:
34
35 l
s gi = [ s (RO, OO - 30, (R)O (DS @)
38
39 which accounts for the orientation of the instantaneous dipole moment for all electrons relative to the
40 polarization € of the black body photon. The R-dependent transition dipole moment function ﬁ]]?»o (ﬁ) is
41 obtained after integration of the product ¢, p1,, on the electronic coordinates.
42 The energy distribution of the BBR spectrum peaks around 600cm™' at room temperature, which is
43 not sufficient to induce any electronic transition starting from the ground state or from a low metastable
44 state in diatomic molecules. Therefore we can safely ignore them, and restrict our attention to transitions
jg between rotational or vibrational levels of a single electronic state «. The transition dipole moment function
47 now reduces to the permanent dipole moment function p,(R) of the state a so that eq.(4) becomes
48
49 o
20 s [ v (BRI (RYAR = o)
52
53 where v and v’ (resp. J and J') are the initial and final vibrational (resp. rotational) levels of the
54 transition within the state . The proportionality factor in eq.(5) is the Honl-London factor between the
22 initial and the final state, which accounts for the initial and final rotational levels J and J’ and for the
57 relative orientation of the molecular axis and of the polarization of the BBR electric field. We will see
58 from eq.(5) that depending on the type of transition, the magnitude of i, is determined either by
59 the magnitude or by the R-dependence of the dipole moment function. The knowledge of molecular dipole
60
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1 moment functions generally require quantum chemistry calculations which are available over a wide R-
é range only for a few molecules of interest here. The value of this function at the equilibrium distance
4 R, of the molecule and its first derivative around R, are also sometimes given in the literature. This
5 information is actually sufficient to evaluate the BBR absorption rate, as in all cases considered here the
6 vibrational ground state wave function -which peaks at R.- is of relevance. Indeed, the function p(R) can
7 be expanded to the first order around R, and reads
8
9
d
iz pa(R) = pa(Re) + [%} R:Re(R — Re), (6)
1
13 i . o o .
14 where [ dé’} is the first derivative of the electric dipole moment function evaluated at R.. The
15 scheme displayed in F ig.1 illustrates the various situations treated here. For light molecules, with a mass
16 smaller than ten atomic mass units say, the typical energy for vibrational transitions often exceeds the peak
ig of the BBR energy distribution, so that pure rotational transitions are dominant, the molecule remaining
19 in its lowest vibrational level (v = 0). The constant term uqs(R.) in eq.(6), i.e. the magnitude of the dipole
20 moment, brings the main contribution to j,j,; and the integral in eq.(5) almost reduces to pq(Re). In
21 contrast, for heavier molecules the energy of rotational transitions corresponds to the low energy part
22 of the BBR distribution, so that vibrational transitions are favoured. Therefore pi, j,; (with v/ # v)
23 mainly depends on the slope of the dipole moment function, and no more on its magnitude, due to the
24 mutual orthogonality of vibrational wave functions. A further simplification can be made if the vibrational
25 (harmonic) constant w, of the relevant potential curve is known. The radial integral between two adjacent
g? vibrational levels in eq.(5) can be analytically evaluated for a harmonic potential:
28
ég _Jv+1 [ R di .
31 Hot+10 = 2 MWe [dR] R=R.’ (7)
32
33 where m is the reduced mass of the molecule. These approximations break down if the potential well
34 is strongly anharmonic, if the dipole moment function is notably nonlinear or too flat around R., or if
gg couplings such as rovibrational couplings are not negligeable.
37
38
39 3 BBR absorption rate for fluoride radicals: BaF, YbF, HgF and PbF
40
41 In heavy paramagnetic molecules such as BaF, YbF, HgF and PbF - of relevance for the search of the
42 electron EDM - the vibrational wave function of low-lying vibrational levels extends typically over a
43 small fraction of an atomic unit (1 a.u.= ap = 0.0529177nm), so that the dipole moment function of the
44 electronic ground state can safely be considered linear over this extension. Therefore, the strength of the
jg electric dipole transition between two consecutive vibrational states can be estimated following eq.(7) as
47 soon as the derivative of the electric dipole moment function at the equilibrium distance is known.
48 Diatomic lanthanide compounds possess partially filled 4f and 5d shells and involve strong inter-shell
49 couplings, which generate very complicated spectra. Their study is therefore challenging for both theoretical
50 and experimental investigations. Among the molecules mentioned above, YbF [22,23] and PbF [24] have
51 been studied from ab initio theory and dipole moment function of YbF and its value and first derivative
52 for PbF at the equilibrium internuclear distance have been derived.
53 Extensive quantum chemistry studies on alkaline earth monohalides are available mainly for the lighter
54 ones (involving Be, Mg, Ca, Sr linked with F or Cl), providing all necessary quantities for the present
22 purpose, including the derivative of the permanent dipole moment [25]. Quantum chemistry calculations
57 have also been devoted to BaF [26] and HgF [27] molecules, providing the main properties of the electronic
58 ground state except the R-variation of its permanent dipole moment function. Fortunately, alkaline earth
59 monohalides (hereafter labelled as Me-Hal) have been extensively studied in the past, since their theoretical
60
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1 Table 1. Equilibrium distances, vibrational and rotational frequencies, values of the dipole
2 moment function and of its first derivative at the equilibrium distance for the dimers dis-
3 cussed throughout the paper. The state considered here is always the rovibrational ground
state, unless otherwwise stated.

4
5 Species | Initial state Re We Be Le A Ref
6 (a0) | (em=!) | (em™) | (D) | (Dagt)
7 YbF X2yt 3.80 | 502 0.24 3.55 | 3.09 [22]
8 BaF X225+ 4.09 | 469 0.21 3.51 | 4.52 [36]
9 HgF X2yt 3.87 | 489 7.24 | 4.14
10 PbF x2et 3.94 | 530 4.32 | 3.38 [24]
11 LiRb Xiz+ 6.50 | 185 4.15 | 0.14 [37]
12 LiCs Xix+ 6.82 | 164 5.44 | 0.45 [37]
13 NaRb | Xx+ 6.84 | 107 3.30 | 0.20 [37]
14 NaCs | X1xo+ 7.20 | 98.0 4.61 | 0.34 [37]
15 KRb Xixt 7.64 | 75.5 0.61 | 0.03 [37]

KCs Xyt 8.01 | 66.2 1.90 | 0.1 [37]
i? RbCs | XIS+ 8.28 | 49.4 1.23 | 0.07 [37]
18 LiH Xyt j=1 2.98 | 1405 7.5 5.88 | 0.96 38]
19 CsH Xist, =1 4.50 | 891 2.7 8.30 | 2.10 (38]
20 SO X3%~, N=0, J=1 | 2.80 | 1150 0.72 1.51 | 0.94 [39]
21
22
23
24 description is underlined by a simple picture: such molecules are ionic-bond molecules, in which the lone
25 electron evolves in the field of two atomic ions, namely the closed-shell doubly-charged metal cation Me™*™
26 and the halogen anion Hal™. The ligand approach [28,29] assumes that the electronic structure of the
27 system can be described with orbitals centered on the free Me™™ ion while the electrostatic field of the
gg ligand Hal™ ion is treated as a perturbation. The electrostatic model proposed by Rittner [30] accounts
30 for the mutual polarization of the Me' and Hal™ ions through induced dipole moments which reduce
31 the primary permanent dipole moment of the molecule. However, due to the large polarizability of the
32 Me™ ion, higher order effects break this approximation down. The more elaborated electrostatic model of
33 Torring et al [31] accounts for the strong hybridization of the external electron of the Me™ ion induced by
34 Hal™, which acts as a radial shift of the center of charge of the electron wave function. The induced dipole
35 moments are modified accordingly in the expression of the net dipole moment of the molecule, whose
36 derivative can also be derived. Finally, as pointed out in refs. [26,31] an effective polarizability of the Hal™
37 ion should be introduced in such ionic molecules which accounts for the influence of the Me™ ion on the
gg somewhat floppy negative ion. The effective value of 4.7 a.u. is recommended in refs. [26,31] for F~ within
0 the CaF and BaF molecules, indeed much smaller than the free ion polarizability (about 16 a.u. [32,33]).
a1 Using the value 81a.u. of ref. [31] for the Ba™ polarizability, the ionic model yields for BaF at the
42 equilibrium distance (R, = 4.09a.u.) of its X2+ electronic ground state u(R.) = 1.38a.u. (close to the
43 experimental value 1.24 a.u. [34]) and [g—}’%} e 1.78 a.u.. For HgF in its X2%* electronic ground state
44 =
45 (R. = 3.87a.u.) the same model leads to u(R.) = 2.85a.u. and [g—ﬁ} = 1.63a.u., taking the Hg™
4 . .1 THte
43 polarizability 19 a.u. from ref. [35].
48 The structure parameters used for the BBR absorption rate calculations are collected in Table 1. We
49 found rates slightly smaller than 1s~! (see Table 2), suggesting that the lifetime of a molecular sample
50 in a well-defined initial state could be limited by BBR. In the near future, molecular interferometry for
51 precision measurements will be performed in traps, which offer the opportunity to keep the molecules for
52 sconds and hence in an interferometry experiment to let the phase being built for much longer times than
53 in a beam experiment. Traps are therefore a very promising tool for measuring very small level energy
54 differences with a molecular interferometer, as planned for instance with YbF and PbF. If seconds are
gg needed to let the phase build up, cycles of absorption-emission are then induced by the BBR and limit
57 the constrast of the interferometer by breaking its coherence.
58 As a check of such predictions, we also calculated the BBR absorption rate for YbF and PbF using the
59 ionic model and found a good agreement with the calculation using the derivatives of the dipole moment
60
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function from refs. [22,23]. Moreover, the influence of the inaccuracy on the static polarizability of the ions,
which determines the molecular dipole moment, is exemplified with HgF and BaF'. Indeed, the F~ effective
polarizability depends a priori on the accompanying positive ion. In particular, the dipole moment of HgF
(2.85 a.u.) presently obtained using the Hg' polarizability from ref. [35] (19 a.u.) is about 70% larger than
the one given in ref. [27]. If we use the ionic model to adjust the dipole moment of HgF to the experimental
value, the F~ effective polarizability becomes close (14 a.u.) to the one of the free ion. The derivative of the
HgF dipole moment around R, increases with the F~ effective polarizabilty, increasing the BBR absorption
rate only from 0.47s7! to 0.86s~!. Note also that Angstmann et al [35] computed a value of 122 a.u. for
10 the Ba™ polarizability, significantly higher than in ref. [31]. Introducing this value in the ionic model then

©CoO~NOUTA,WNPE

11 yields a F~ effective polarizability of 1.3a.u. to recover the experimental dipole moment from [34]. We
ig clearly reach here the limits of the validity of the ionic model but this does not significantly change the
14 conclusions of our analysis.

15

i? 4 BBR absorption rates for alkali dimers, alkali hydrides and sulfur oxide

ig Polar molecules are expected to exhibit long-range dipole-dipole interactions. One expects to be able
20 to characterize the dipole-dipole interactions by studying collisions in a cold sample of polar molecules,
21 just like were investigated the details of interactions between cold atoms in the late 90’ [40]. Cold (half-
22 )eollisions could also be studied by controlling the orientation of the molecules with external electric fields.
23 Polar molecules are also promising candidates for quantum computing [41,42].

24 Great experimental efforts are put on the production of ultracold heteronuclear alkali dimers, which
gg possess rather large dipole moments [37]. They are formed experimentally from trapped ultracold atoms
27 and are therefore obtained at very low temperatures, much lower than in experiments starting from a
28 molecular beam. The disadvantage of this technique is that it has so far adressed only alkali dimers. Up
29 to now densities of ultracold polar alkali dimers are still low, but several group head toward accumulating
30 and trapping these dimers in order to start investigating molecule-molecule collisions [43—-45].

31 Many efforts are done nowadays on cold intense beams of alkali hydrides [46]. The lightest of them, LiH,
32 could be stopped with a Stark decelerator in order to perform further sympathetic or evaporative cooling
33 in a trap. However, in the samples of trapped molecules obtained up to now [47], densities are still too
34 low, and temperature still too high to observe cold collisions.

gg Due to their large dipole moment, these molecules can undergo vibrational and rotational BBR induced
37 electric dipole transitions within their electronic ground state. Nevertheless, for all alkali dimers, rotational
38 constants are on the order of a fraction of a wavenumber, where the spectral energy density of the BBR is
39 very small (see Figure 1). Only vibrational transitions are therefore of relevance. The vibrational matrix
40 elements of the dipole moment were evaluated using the Fourier grid Hamiltonian method [48] taking
41 as input data electronic ground state potentials and dipole moment functions provided by ref. [37]. We
42 performed the calculations for several alkali dimers (see Table 2). For most of them, the absorption of
43 black body photons cannot be noticeable at room temperature even for extremely long trapping times
44 of several minutes which are reachable if special care is taken to reduce the background gas pressure. A
jg noticeable exception to this is the case of LiCs. The black body limited lifetime of LiCs in its ground state
47 at room temperature is only on the order of one minute, which constitutes a limitation in the investigation
48 of collisions in a trapped cloud of LiCs and further evaporative cooling [44].

49 The lowest level in which LiH is foreseen to be efficiently manipulated in an electrostatic deceleration and
50 trapping process is the v=0, J=1 rovibrational level of its X'X* electronic ground state. The pumping
51 rate at room temperature due to vibrational transitions is rather small (0.06s~!) since the vibrational
52 constant is quite high (= 1400 cm~!). However, the black body photons are quite efficient at pumping the
53 v=0, J=1 level to the v=0, J=2 level at a rate of 1.26s~! and at depumping it down to the v=0, J=0 level
54 at a rate of 0.163s~!. Moreover, the spontaneous emission depletes the v=0, J=1 level which decays to
22 the v=0, J=0 level with a rate of 0.036s~!. Finally this leads to an overall lifetime of LiH in the v=0, J=1
57 level of about 650 ms at room temperature. This harms long trapping of LiH in this state and therefore all
58 cooling processes that could follow like evaporative, sympathetic or cavity-assisted cooling. Even at 77 K
59 the lifetime increases only to about 3s, still limited by the black body assisted rotational transitions.

60
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1 Table 2. BBR absorption rate at 300 K for selected heavy diamagnetic polar
2 molecules used in various precision measurement experiments, for selected al-
3 kali dimers and for LiH, CsH and SO. For all calculated rates and lifetimes
the initial state is the vibrational ground state (v=0). Values for KRb (resp.

4 RbCs) are in agreement with previous calculations of ref. [50] (resp. [51]).
5
6 Species | Initial state | Trot (s71) | Ty (s™1) | Lifetime (s)
7 YbF X325+ - 0.26 3.8
8 BaF X259+ - 0.60 1.7
9 HgF X2yt - 0.47 2.1
10 PbF X2st - 0.29 3.4
11 ) . .

LiRb X X7, J=0 - 8.010 125
12 LiCs | X%+, J=0 - 17102 | 59
13 NaRb X'zt J=0 - 7.310~% 1.4103
14 NaCs X1yt J=0 - 1.71073 600
15 KRb X'zt J=0 - 7.5106 1.310°

KCs X'yt J=0 - 8.2107° 1.210%
16 RbCs | XS+, J=0 - 151075 | 6.710%
17
18 LiH X1s+ j=1 1.52 6.01072 0.63
19 CsH Xyt J=1 1.55 1.2 0.36

SO X3%—, N=0, J=1 | - 8.310°3 120
20
21
22
23

In order to investigate dipole-dipole interactions, the best alkali hydride is CsH (with a dipole moment
of 8.3D), for which one can expect strong interactions between CsH molecules through the dipole-dipole
interaction. However its dipole moment to mass ratio is not encourageous in the perspective of a Stark
deceleration. Nevertheless, under the same conditions as for LiH above, we found that the contribution of
the vibrational transition to v=1 levels amounts to 1.17s™!, since the vibrational frequency (891 cm™!) is
quite close to the peak of the black body spectrum. The rotational transitions contribute to the depletion
of the v=0, J=1 level with the following rates: 0.56s~! for J=2+« J=1 and 0.071s~! for J=0+« J=1,
while the spontaneous emission rate is negligibly small (0.0056s~1). In total, at room temperature the
v=0, J=1 level is depleted at a rate of 1.80s~!. At 77K this rate drops down to 0.16s~!, essentially given
by the J=2+« J=1 black body assisted transition.

Cold chemistry involving free radicals is a blooming field and is expected to bring new insight on reactive
collision and dissociation. As an experiment aims at producing cold SO radicals and O atoms produced
from near-threshold dissociation of trapped SOq [49], it is worth calculating also the BBR absorption rate
of the SO radical in its ground state. The lowest electronic states have been studied and potential energy
curves and dipole moments have been computed [39]. We estimate that the BBR absorption rate, solely
due the first vibrational transition (1120cm™1!), is 8.31073s7!, in agreement with [18]. This should not
affect the trapping time of SO radicals in an electrostatic or in a magnetic trap.

5 The black body radiation induced shift in molecules

According to quantum electrodynamics theory, light can not only be absorbed by a massive particle, but
it also shifts the level energies of the particle [52]. The BBR is known for a long time to be responsible
for a shift of the atomic hyperfine splittings [53], which is of extreme relevance for atomic clocks [19-21].
For atoms in their ground state, all electric dipole allowed transitions require photons with much more
energy than available in the BBR spectrum at room temperature. Therefore the BBR electric field acts
on the atom through its static polarizability, exactly like a dc electric field does, and only the amplitude
of the black body electric field is then of importance. As shown in the previous sections, a molecule likely
absorbs resonantly a black body photon through an electric dipole transition. Therefore the BBR does not
act on the molecule simply like a dc electric field but the entire BBR spectrum has to be considered.
The black body is a very incoherent source of photons, with a coherence time of about h/4kpT = 40 fs
at room temperature [54], which is much smaller than the typical absorption time of a black body photon
by the molecule (see rates of Table 2 and ref. [18]). Therefore, according to ref. [52], the BBR-induced
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:2L frequency shift of the level ¢ reads:
3
4
47 v3 N?ﬂi
5 A= gahe 2 P/d”ehu/m_w_yﬂ’ ®)
7 f states
8
9 with the same notations as in section 2, and where the symbol P [ holds for the Cauchy principal part
10 integral.
11 Molecular interferometers constitute excellent tools to quantify very small energy differences or measure
12 very accurately transition frequencies. First, the experiments carried out on YbF in order to detect the
13 electron EDM ultimately need to measure frequencies down to a precision of tens of yHz [13]. In that
14 reference, the effect of the BBR is not explicitely discussed. We found that the BBR-~induced shift due
ig to rotational electric dipole allowed transitions (N=1<N=0) is on the order of tens of mHz, while the
17 contribution to the shift of vibrational transitions is on the order of a few mHz, much larger than the above
18 needed precision. However, a careful analysis of the paper by Hudson et al [13] shows that the ratio of the
19 differences of phases measured under various external field conditions is insensitive to the first order to
20 the induced light shifts. Indeed, each individual phase measured in the YbF interferometer depends on the
21 difference between light shifts induced on two Zeeman sublevels, which is proportional (with an extremely
22 small factor of about 10713) to their energy difference. This ensures that a BBR-induced correction to the
gi electron EDM could be at maximum 103 times smaller than its actual value, hence totally undetectable.

The discussion above suggests that a BBR induced light shift could play a significant role if a frequency

gg measurement aimed at a relative accuracy of 107!3, which is typical of what is needed to investigate
27 possible time variation of fundamental constants. For instance, a very sensitive probe for a possible time
28 variation of the proton-electron mass ratio is the inversion frequency in ammonia. A new experiment is
29 currently being set up, which aims at performing very high resolution spectroscopy in a Ramsey type
30 interferometry experiment in an ammonia molecular fountain [7]. An accuracy of 107!3-107!* is expected
31 on the measurement of the inversion frequency (of about 23.8 GHz) in the state J=1, K=1. Note that
32 the hyperfine structure of ’ND3 molecules has been recently measured with an accuracy of a few 10~
33 in spectroscopy experiments using cold decelerated ammonia molecules [55]. The use of a molecular in-
34 terferometer is expected to increase further the accuracy by several orders of magnitude. Therefore we
gg evaluated the BBR~induced energy shift on both inversion levels involved in this experiment, which might
37 be of importance since the levels considered are of different symmetries, i.e., are coupled to different sets
38 of levels by the electric dipole interaction.

39 Microwave transitions, which have led to the ammonia maser [56], have been studied for decades in
40 NH; [57,58], as well as its rotation-inversion structure. We denote the lowest level involved in the inversion
41 transition by 07, J=1, K=1, the upper one being 07, J=1, K=1, with the opposite parity. Both levels
42 are coupled by electric dipole allowed transitions to all other rovibrational levels. Let us examine first
43 the rotational radiative coupling: each of these levels is coupled to an inversion level of the J=2, K=1
44 rotation manifold via an electric dipole allowed transition. Because of the inversion-rotation structure (see
jg for instance [59]), these two allowed transitions, around 39.7cm™!, differ in frequency by the sum of the
47 inversion splittings of the J=1, K=1 and J=2, K=1 states, i.e., by about 46.8 GHz. This implies that
48 the levels 07, J=1, K=1 and 0%, J=1, K=1 experience different BBR-induced shifts, given by eq.(8). Both
49 BBR-induced shifts, on the order of 80 mHz at room temperature, differ by about 5 mHz, which represents
50 210! times the inversion frequency between the 07, J=1, K=1 and 0%, J=1, K=1 levels. Although not
51 negligible in the absorption rate of BBR photons, the coupling to higher vibrational states via BBR photons
52 only gives rise to light shifts lower than 10714 times the inversion frequency (see for instance [60,61] for
gi electric dipole moment matrix elements). Note that the dipole moment matrix elements we used give an

absorption rate compatible with the one calculated in ref. [18].

22 In conclusion, at room temperature the measured inversion frequency between the 07, J=1, K=1 and
57 0%, J=1, K=1 levels is lowered by about 21072 by BBR-induced energy shifts. We have also calculated
58 that a room temperature variation of 5°C changes relatively the measured frequency by about 1074
59 We did the same type of calculation on »NDj3 and we draw the same conclusion, i.e., that the inversion
60
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1 frequency is lowered by about 2103 by BBR-induced shifts. This should be considered carefully in a
5 y Yy Yy y
3 high-precision interferometry experiment aiming at measuring the inversion frequency of ammonia at an
4 accuracy of 10713-10~* and more generally in high-precision frequency measurements involving molecules.
5
6
7 6 Conclusion
8
20 We have performed calculations to evaluate the influence of the black body radiation on molecular systems
in use in, or of relevance for high-precision measurements. Both absorption rates and induced energy shifts
11 P p gy
12 have been estimated. The BBR absorption could disturb the coherence of molecular interferometers if they
13 are achieved in traps with heavy radicals like YbF, PbF or HgF, which hold promise in the search for
14 the electron EDM. Alkali dimers should not suffer from the BBR absorption, except LiCs that survives in
15 its ground state during one minute only, which might hamper further evaporative or sympathetic cooling.
16 Much more critical is the case of LiH, which is predicted to be pumped out of the prepared initial state v=0,
17 J=1 in less than one second at room temperature and only in 3s at liquid nitrogen temperature. Finally,
18 we have shown that the BBR-induced shift on molecular level energies should be considered carefully
;g in high-precision frequency measurements, like in the case of a molecular fountain of ammonia, which is
21 currently being built to investigate the time variation of the proton-electron mass ratio.
22
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0 AGMCORE_delta¥Y neg rlineto AGMCORE_deltaX neg 0 rlineto closepath
0 AGMCORE_é&setgray

gsave 1 AGMCORE_&setgray fill grestore

1 setlinewidth gsave stroke grestore

currentpoint AGMCORE_deltaY 15 sub add exch 8 add exch moveto

/AGMCORE_deltaY 12 def

/AGMCORE_tmp 0 def

AGMCORE_err_strings exch get
{

dup 32 eq
{
pop
AGMCORE_str256 0 AGMCORE_tmp getinterval
dup (.) ne AGMCORE_argl 0 1t and

{
pop
}

{
stringwidth pop currentpoint pop add AGMCORE_deltaX 28

{
currentpoint AGMCORE_deltaY sub exch pop
clippath pathbbox pop pop pop 44 add exch moveto
} if
AGMCORE_str256 0 AGMCORE_tmp getinterval show ( ) show
} ifelse

0 1 AGMCORE_str256 length 1 sub
{
AGMCORE_str256 exch 0 put
}for
/AGMCORE_tmp 0 def
}
{
dup 94 eq
{
pop
AGMCORE_argl 0 ge
{
AGMCORE_argl AGMCORE_str256 cvs
dup /AGMCORE_tmp exch length def
AGMCORE_str256 exch 0 exch putinterval
AGMCORE_str256 0 AGMCORE_tmp getinterval
stringwidth pop currentpoint pop add

AGMCORE_deltaX 28 add gt

moveto

{
currentpoint AGMCORE_deltaY sub exch pop
clippath pathbbox pop pop pop 44 add exch

}oif
AGMCORE_str256 0 AGMCORE_tmp getinterval show
}

{
/AGMCORE_argl 0 def
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} ifelse
0 1 AGMCORE_str256 length 1 sub
{
AGMCORE_str256 exch 0 put
}for
/AGMCORE_tmp 0 def
AGMCORE_argl 0 ne
{
/AGMCORE_argl AGMCORE_arg2 def
}oif
}
{
AGMCORE_str256 exch AGMCORE_tmp exch put
/AGMCORE_tmp AGMCORE_tmp 1 add def
}ifelse
} ifelse
} forall
} bdf
level2{
/AGMCORE_map_reserved_ink_name
{
dup type /stringtype eqf{
dup /Red eq{
pop (_Red_ )
H
dup /Green eqf
pop (_Green_)
H
dup /Blue eqg{
pop (_Blue_)
H
dup /Cyan eqf
pop (_Cyan_)
H
dup /Magenta eqf
pop (_Magenta_)
H
dup /Yellow eqg{
pop (_Yellow_)
H
dup /Black eqgf
pop (_Black_)
H

dup / eqgf
pop (Process)
}if
}ifelse
}ifelse
}ifelse
}ifelse
}ifelse
}ifelse
}ifelse

}if
}def
}if
/doc_setup({
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1
2
2 Adobe_AGM_Core begin
5 /AGMCORE_will_host_separate xdf
6 /AGMCORE_ps_version xdf
7 /AGMCORE_ps_level xdf
8
9 errordict /AGM_handleerror known not
10 {
11 errordict /AGM_handleerror errordict /handleerror get put
12 errordict /handleerror
13 {
14 Adobe_AGM_Core begin
15 Serror /newerror get AGMCORE_cur_err null ne and {
16 Serror /newerror false put
17 AGMCORE_cur_err /AGMCORE_bad_environ eq
18 {
19 /AGMCORE_bad_environ AGMCORE_ps_level
20 AGMCORE_ps_version
21 }
22 {
23 AGMCORE_cur_err 0 O
24 } ifelse
25 compose_error_msg
26 }oif
27 Serror /newerror true put
28 end
29 errordict /AGM_handleerror get exec
30 . } bind put
}if
31 /AGMCORE_environ_ok
32 ps_level AGMCORE_ps_level ge
33 ps_version AGMCORE_ps_version ge and
34 AGMCORE_ps_level -1 eqgq or
35 def
36
37 AGMCORE_environ_ok not
gg {/AGMCORE_cur_err /AGMCORE_bad_environ def} if
40 /AGMCORE_&setgray systemdict/setgray get def
41 level2(
42 /AGMCORE_&setcolor systemdict/setcolor get def
43 /AGMCORE_&setcolorspace systemdict/setcolorspace get def
44 /AGMCORE_&&setcolorspace /setcolorspace 1df
45 }if
46 /AGMCORE_&image systemdict/image get def
47 /AGMCORE_ &imagemask systemdict/imagemask get def
48 /colorimage where({
49 pop
50 /AGMCORE_&colorimage /colorimage 1df
51 Jif
52 /AGMCORE_in_rip_sep
53 level2{
54 currentpagedevice/Separations 2 copy known({
55 get
56 H
57 pop pop false
58 }ifelse
59
60
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def

H

Molecular Physics

false

}ifelse

level2 not({

H

/xput{

}def
/xput{

}def

}ifelse
/AGMCORE_gstate_known {

}ndf

where{

H

dup load dup length exch maxlength eqgf
dup dup load dup

length dup 0 eq {pop 1} if 2 mul dict copy def

}if

load begin
def

end

load 3 1 roll put

/Adobe_AGM_Core_Id known

false

}ifelse

/AGMCORE_GSTATE AGMCORE_gstate_known not {
/AGMCORE_GSTATE 21 dict def
/AGMCORE_tmpmatrix matrix def
/AGMCORE_gstack 32 array def
/AGMCORE_gstackptr 0 def
/AGMCORE_gstacksaveptr 0 def
/AGMCORE_gstackframekeys 7 def
/AGMCORE_&gsave /gsave 1df
/AGMCORE_&grestore /grestore 1df
/AGMCORE_&grestoreall /grestoreall 1df
/AGMCORE_&save /save 1df
/AGMCORE_gdictcopy {

}def

begin
{ def } forall
end

/AGMCORE_gput {

}def

AGMCORE_gstack AGMCORE_gstackptr get
3 1 roll
put

/AGMCORE_gget {

}def

AGMCORE_gstack AGMCORE_gstackptr get
exch
get

/gsave {

AGMCORE_&gsave

AGMCORE_gstack AGMCORE_gstackptr get
AGMCORE_gstackptr 1 add

dup 32 ge {limitcheck} if
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1
2
3 Adobe_AGM_Core exch
4 /AGMCORE_gstackptr exch put
5 AGMCORE_gstack AGMCORE_gstackptr get
6 AGMCORE_gdictcopy
7 }def
8 /grestore {
9 AGMCORE_&grestore
10 AGMCORE_gstackptr 1 sub
11 dup AGMCORE_gstacksaveptr 1t {1 add} if
12 Adobe_ AGM_Core exch
13 /AGMCORE_gstackptr exch put
14 }def
15 /grestoreall {
16 AGMCORE_&grestoreall
17 Adobe_AGM_Core
18 /AGMCORE_gstackptr AGMCORE_gstacksaveptr put
19 }def
20 /save {
21 AGMCORE_&save
22 AGMCORE_gstack AGMCORE_gstackptr get
23 AGMCORE_gstackptr 1 add
24 dup 32 ge {limitcheck} if
25 Adobe_AGM_Core begin
26 /AGMCORE_gstackptr exch def
27 /AGMCORE_gstacksaveptr AGMCORE_gstackptr def
28 end
29 AGMCORE_gstack AGMCORE_gstackptr get
30 AGMCORE_gdictcopy
1 }def
3 0 1 AGMCORE_gstack length 1 sub {
32 AGMCORE_gstack exch AGMCORE_gstackframekeys dict put
33 } for
34 }if
35 /currentcmykcolor [0 0 O 0] AGMCORE_gput
36 /currentstrokeadjust false AGMCORE_gput
37 /currentcolorspace [/DeviceGray] AGMCORE_gput
38 /sep_tint 0 AGMCORE_gput
39 /sep_colorspace_dict null AGMCORE_gput
40 /indexed_colorspace_dict null AGMCORE_gput
41 /currentcolor_intent () AGMCORE_gput
42 end
43 }def
44 /page_setup
45 {
46 Adobe_AGM_Core begin
47 /setcmykcolor
48 {
49 4 copy AGMCORE_cmykbuf astore /currentcmykcolor exch AGMCORE_gput
50 1 sub 4 1 roll
51 3¢
52 3 index add neg dup 0 1t {
53 pop 0
54 b if
55 3 1 roll
56 } repeat
57 setrgbcolor pop
59
60
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Molecular Physics

/AGMCORE_ccimage_exists /customcolorimage where {pop true}{false} ifelse
def
/currentcmykcolor
{
/currentcmykcolor AGMCORE_gget aload pop

}ndf
/setoverprint
{

pop
}ndf

/currentoverprint
{
false
}ndf
/AGMCORE_deviceDPI 72 0 matrix defaultmatrix dtransform dup mul exch dup
mul add sqgrt def
/AGMCORE_cyan_plate 1 0 0 0 test_cmyk_color_plate def
/AGMCORE_magenta_plate 0 1 0 0 test_cmyk_color_plate def
/AGMCORE_yellow_plate 0 0 1 0 test_cmyk_color_plate def
/AGMCORE_black_plate 0 0 0 1 test_cmyk_color_plate def
/AGMCORE_plate_ndx
AGMCORE_cyan_plate{
0
H
AGMCORE_magenta_plate{
1
H
AGMCORE_yellow_plate{
2
H
AGMCORE_Dblack_plate(

3
H
4
}ifelse
}ifelse
}ifelse
}ifelse
def

/AGMCORE_ composite_job
AGMCORE_cyan_plate AGMCORE_magenta_plate and AGMCORE_yellow_plate
and AGMCORE_Dblack_plate and def

/AGMCORE_producing_seps AGMCORE_composite_job not AGMCORE_in_rip_sep or
def

/AGMCORE_host_sep AGMCORE_producing_seps AGMCORE_in_rip_sep not and def

/AGM_preserve_spots
/AGM_preserve_spots where(
pop AGM_preserve_spots
H
systemdict/setdistillerparams known product (Adobe PostScript
Parser) ne and AGMCORE_producing_seps or
}ifelse
def
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1
2
3 AGMCORE_host_sep AGMCORE_will_host_separate not and {
4 /AGMCORE_cur_err /AGMCORE_color_space_onhost_seps def
5 AGMCORE_color_space_onhost_seps
6 Jif
7 /AGMCORE_avoid_L2_sep_space
8 version cvr 2012 1t
9 level2 and
10 AGMCORE_producing_seps not and
11 def
12 /AGMCORE_is_cmyk_sep
13 AGMCORE_cyan_plate AGMCORE_magenta_plate or AGMCORE_yellow_plate or
14 AGMCORE_Dblack_plate or
15 def
16 /AGM_avoid_0_cmyk where({
17 pop AGM_avoid_0_cmyk
18 H
19 AGM_preserve_spots
20 }ifelse
21 {
22 /setcmykcolor [
23 {4 copy add add add 0 eq currentoverprint and{pop
24 0.0005}if}/exec cvx
25 /setcmykcolor load dup type/operatortype ne{/exec cvx}if
26 Jcvx def
27 Jif
28 AGMCORE_host_sep{
29 /AGMCORE_get_ink_data
30 AGMCORE_cyan_plate{
31 {pop pop pop}
32 H

AGMCORE_magenta_plate{
33 {4 3 roll pop pop pop}
gg o

AGMCORE_yellow_plate{

36 {4 2 roll pop pop pop}
37 }{
38 {4 1 roll pop pop pop}
39 }ifelse
40 }ifelse
41 }ifelse
42 def
43 }if
44 AGMCORE_in_rip_sep{
45 /setcustomcolor
46 {
47 exch aload pop
48 dup 7 1 roll inRip_spot_has_ink not ({
49 4 {4 index mul 4 1 roll}
50 repeat
51 /DeviceCMYK setcolorspace
52 6 -2 roll pop pop
53 H
54 Adobe_AGM_Core begin
55 /AGMCORE_k xdf /AGMCORE_y xdf /AGMCORE_m xdf
56 /AGMCORE_c xdf
57 end
58 [/Separation 4 -1 roll /DeviceCMYK
59
60
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{dup AGMCORE_c mul exch dup AGMCORE_m mul exch dup
AGMCORE_y mul exch AGMCORE_k mul}
]
setcolorspace
}ifelse
setcolor
}ndf
/setseparationgray
{
[/Separation (All) /DeviceGray {}] setcolorspace_opt
1 exch sub setcolor
}ndf
H
/setseparationgray
{
AGMCORE_ &setgray
}ndf
}ifelse
/findcmykcustomcolor
{

5 makereadonlyarray

}ndf

/setcustomcolor

{
exch aload pop pop
4 {4 index mul 4 1 roll} repeat
setcmykcolor pop

}ndf

/has_color
/colorimage where({
AGMCORE_producing_seps{
pop true
H
systemdict eq
}ifelse
H
false
}ifelse
def

/map_index
{

1 index mul exch getinterval {255 div} forall
}def

level2{
/mo /moveto 1df
/1ln /lineto 1df
/cv /curveto 1df
/knockout_unitsqg

{

1 setgray

0 01 1 rectfill
}def
/level2ScreenFreq({

begin
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roll put

Molecular Physics

60
HalftoneType 1 eqg{
pop Frequency
}if
HalftoneType 2 eqg{
pop GrayFrequency
}if
HalftoneType 5 eqg{
pop Default level2ScreenFreq
}if
end
}def
/currentScreenFreq{
currenthalftone level2ScreenFreqg
}def
/invert_image_samples
{
Adobe_AGM_Core/AGMCORE_tmp Decode length ddf
/Decode [ Decode 1 get Decode 0 get] def
}def
/knockout_image_samples
{
Operator/imagemask ne({
/Decode [1 1] def
}if
}def
/get_gstate
{
AGMCORE_GSTATE begin
/AGMCORE_GSTATE_ctm AGMCORE_tmpmatrix currentmatrix def
/AGMCORE_GSTATE_clr_spc currentcolorspace def
/AGMCORE_GSTATE_clr_indx 0 def
/AGMCORE_GSTATE_clr_comps 12 array def
mark currentcolor counttomark
{AGMCORE_GSTATE_clr_comps AGMCORE_GSTATE_clr_indx 3 -1

/AGMCORE_GSTATE_clr_indx AGMCORE_GSTATE_clr_indx 1 add

def} repeat pop

/AGMCORE_GSTATE_fnt rootfont def

/AGMCORE_GSTATE_lw currentlinewidth def
/AGMCORE_GSTATE_lc currentlinecap def

/AGMCORE_GSTATE_1j currentlinejoin def

/AGMCORE_GSTATE_ml currentmiterlimit def

currentdash /AGMCORE_GSTATE_do xdf /AGMCORE_GSTATE_da xdf
/AGMCORE_GSTATE_sa currentstrokeadjust def

/AGMCORE_GSTATE_clr_rnd currentcolorrendering def
/AGMCORE_GSTATE_op currentoverprint def
/AGMCORE_GSTATE_bg currentblackgeneration cvlit def
/AGMCORE_GSTATE_ucr currentundercolorremoval cvlit def
currentcolortransfer

cvlit /AGMCORE_GSTATE_gy_xfer xdf

cvlit /AGMCORE_GSTATE_b_xfer xdf

cvlit /AGMCORE_GSTATE_g_xfer xdf

cvlit /AGMCORE_GSTATE_r_ xfer xdf
/AGMCORE_GSTATE_ht currenthalftone def
/AGMCORE_GSTATE_flt currentflat def
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end

/set_gstate

{

AGMCORE_GSTATE begin

AGMCORE_GSTATE_ctm setmatrix
AGMCORE_GSTATE_clr_spc setcolorspace
AGMCORE_GSTATE_clr_indx {AGMCORE_GSTATE_clr_comps

AGMCORE_GSTATE_clr_indx 1 sub get

repeat setcolor

/AGMCORE_GSTATE_clr_indx AGMCORE_GSTATE_ clr_indx 1 sub def}

AGMCORE_GSTATE_fnt setfont
AGMCORE_GSTATE_lw setlinewidth
AGMCORE_GSTATE_1lc setlinecap
AGMCORE_GSTATE_17j setlinejoin
AGMCORE_GSTATE_ml setmiterlimit
AGMCORE_GSTATE_da AGMCORE_GSTATE_do setdash
AGMCORE_GSTATE_sa setstrokeadjust

AGMCORE_GSTATE_clr_rnd setcolorrendering
AGMCORE_GSTATE_op setoverprint

AGMCORE_GSTATE_bg cvx setblackgeneration
AGMCORE_GSTATE_ucr cvx setundercolorremoval
AGMCORE_GSTATE_r_xfer cvx AGMCORE_GSTATE_g_xfer cvx

AGMCORE_GSTATE_b_xfer cvx

AGMCORE_GSTATE_gy_xfer cvx setcolortransfer
AGMCORE_GSTATE_ht /HalftoneType get dup 9 eq exch 100 eq or

{

currenthalftone /HalftoneType get AGMCORE_GSTATE_ht

/HalftoneType get ne

cleartomark

}ndf

{
mark AGMCORE_GSTATE_ht {sethalftone} stopped

}oif
H
AGMCORE_GSTATE_ht sethalftone
} ifelse
AGMCORE_GSTATE_flt setflat
end

AGMCORE_producing_seps not{

eq or{

/setcolorspace where{
/Adobe_AGM_Core_Id known not
H

true
}ifelse

{

/setcolorspace

{
dup type dup /arraytype eq exch /packedarraytype

dup 0 get dup /Separation eq{

pop
[ exch {} forall ]
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Molecular Physics

dup dup 1 get

AGMCORE_map_reserved_ink_name 1 exch put

H
/DeviceN eq {
[ exch {} forall ]
dup dup 1 get [ exch

{AGMCORE_map_reserved_ink_name} forall ] 1 exch put

H

}if
}ifelse
}if
AGMCORE_&&setcolorspace
}def
}if
}if
/adj
{
currentstrokeadjust{
transform
0.25 sub round 0.25 add exch
0.25 sub round 0.25 add exch
itransform
}if
}def
/mo {
adj moveto
}def
/1n{
adj lineto
}def
/cv{
6 2 roll adj
6 2 roll adj
6 2 roll adj curveto
}def

/knockout_unitsqg
{
1 setgray
8 81 [8 00 8 0 0] {<ffffffffffffffff>} image
}def
/currentstrokeadjust {
/currentstrokeadjust AGMCORE_gget
}def
/setstrokeadjust{
/currentstrokeadjust exch AGMCORE_gput
}def
/currentScreenFreq{
currentscreen pop pop
}def
/invert_image_samples
{
{1 exch sub} currenttransfer addprocs settransfer
}def
/knockout_image_samples
{

{ pop 1 } currenttransfer addprocs settransfer
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}def
/setcolorspace

{
/currentcolorspace exch AGMCORE_gput

} def

/currentcolorspace

{
/currentcolorspace AGMCORE_gget

} def

/n_color_components

{
dup type /arraytype eqf{

0 get
}if
dup /DeviceGray eqf{
pop 1
H
/DeviceCMYK eq{
4
H
3
}ifelse
}ifelse

} def

/setcolor_devicecolor
{
dup type /arraytype eqf{
0 get
}if
dup /DeviceGray eq{
pop setgray
H
/DeviceCMYK eq{

setcmykcolor
H
setrgbcolor
}ifelse
}ifelse
}def
/setcolor

{
currentcolorspace 0 get
dup /DeviceGray ne{
dup /DeviceCMYK ne{
dup /DeviceRGB ne({
dup /Separation eqf{
pop
currentcolorspace 3 get exec
currentcolorspace 2 get
H
dup /Indexed eqf

pop
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Molecular Physics

/stringtype eq{

n_color_components

/AGMCORE_invalid_color_space def

}if
}if
}if
setcolor_devicecolor
} def
}ifelse

/op /setoverprint 1df

/1w /setlinewidth 1df

/lc /setlinecap 1df

/13 /setlinejoin 1df

/ml /setmiterlimit 1df

/dsh /setdash 1df

/sadj /setstrokeadjust 1df
/gry /setgray 1df

/rgb /setrgbcolor 1df

/cmyk /setcmykcolor 1df

/sep /setsepcolor 1df

/idx /setindexedcolor 1df
/colr /setcolor 1df

/csacrd /set_csa_crd 1df
/sepcs /setsepcolorspace 1df
/idxcs /setindexedcolorspace 1df
/cp /closepath 1ldf

/clp /clp_npth 1df

/eclp /eoclp_npth 1df

/spclp /stkpath_clp_npth 1df
/f /fill 1df

/ef /eofill 1df

/s /stroke 1df

/sclp /stk_n_clp_npth 1df
/nclp /npth_clp 1df

/img /imageormask 1df
/sepimg /sep_imageormask 1df
/idximg /indexed_imageormask 1df
/gset /graphic_setup 1df
/gcln /graphic_cleanup 1df

currentdict {

H

currentcolorspace 3 get dup type
currentcolorspace 1 get
3 -1 roll map_index

H

exec
}ifelse
currentcolorspace 1 get

/AGMCORE_cur_err

AGMCORE_invalid_color_space

}ifelse
}ifelse

dup xcheck 1 index type dup /arraytype eq exch /packedarraytype eq

or and {

bind
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Molecular Physics

}if
def
}forall
}def
/page_trailer

{

end
}def
/unload{
systemdict/languagelevel known{
systemdict/languagelevel get 2 ge{
userdict/Adobe_AGM_Core 2 copy known/{
undef
H
pop pop
}ifelse
}if
}if
}def
/doc_trailer({
}def

systemdict /findcolorrendering known {
/findcolorrendering systemdict /findcolorrendering get def
}if
systemdict /setcolorrendering known{
/setcolorrendering systemdict /setcolorrendering get def
}if
/test_cmyk_color_plate
{
gsave
setcmykcolor currentgray 1 ne
grestore
}def
/inRip_spot_has_ink
{
Adobe_AGM_Core/AGMCORE_name xddf
false
currentpagedevice/SeparationColorNames get {
AGMCORE_name eq or
}forall
}def
/current_ink
{
dup length 0 eqgf
pop true
H
Adobe_AGM_Core/ink_result false put
{
dup /ProcessCyan eq{
AGMCORE_cyan_plate ink_result or
Adobe_AGM_Core/ink_result xddf
H
dup /ProcessMagenta eqf{
AGMCORE_magenta_plate ink_result or
Adobe_AGM_Core/ink_result xddf
H
dup /ProcessYellow eqf
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AGMCORE_yellow_plate ink_result or
Adobe_AGM_Core/ink_result xddf
H
dup /ProcessBlack eqg{
AGMCORE_black_plate ink_result or
Adobe_AGM_Core/ink_result xddf

©CoO~NOUTA,WNPE

H

=
o

dup /sep_colorspace_dict AGMCORE_gget

[
-

dup null eqg{
pop false ink_result or

el
w N

Adobe_AGM_Core/ink_result xddf

=
I

H

[
(&)

/Name get eq{
1 setsepcolor
currentgray 1 ne

e
~N o

ink_result or Adobe_ AGM Core/ink_result xddf

[
o

H

=
©

false ink_result or

N
o

Adobe_AGM_Core/ink_result xddf

N
=

}ifelse
}ifelse
}ifelse
}ifelse
}ifelse

}ifelse

pop
} forall
ink_result

}ifelse

WWNNNDNDNDNDDNN
POOWoOO~NOOThWN

}def
/map255_to_range
{

www
B WON

1 index sub
3 -1 roll 255 div mul add

w W
[e )]

}def
/set_csa_crd

{

W ww
© 0o~

/sep_colorspace_dict null AGMCORE_gput
begin

b
o]

CSA map_csa setcolorspace_opt
set_crd

P
W N

end

I
N

}
def
/setsepcolor

{

BB DD D
© 00 ~NO O

/sep_colorspace_dict AGMCORE_gget begin
dup /sep_tint exch AGMCORE_gput
TintProc

(G204}
= O

end

a1
N

} def
/sep_colorspace_proc

{

o1 g1 Ol
o b~ w

Adobe_AGM_Core/AGMCORE_tmp xddf
/sep_colorspace_dict AGMCORE_gget begin
currentdict/Components known {

o g1 U1 o1l
QOVWoO~NO®
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Components aload pop
TintMethod/Lab eqg{
2 {AGMCORE_tmp mul NComponents 1 roll} repeat
LMax sub AGMCORE_tmp mul LMax add NComponents 1 roll
H
TintMethod/Subtractive eqf{
NComponents {
AGMCORE_tmp mul NComponents 1 roll
}repeat
H
NComponents {
1 sub AGMCORE_tmp mul 1 add NComponents 1 roll
} repeat
}ifelse
}ifelse
H
ColorLookup AGMCORE_tmp ColorLookup length 1 sub mul round cvi get
aload pop
}ifelse
end
} def
/sep_colorspace_gray_proc
{
Adobe_AGM_Core/AGMCORE_tmp xddf
/sep_colorspace_dict AGMCORE_gget begin
GrayLookup AGMCORE_tmp GrayLookup length 1 sub mul round cvi get
end
} def
/sep_proc_name
{
dup 0 get
dup /DeviceRGB eq exch /DeviceCMYK eqg or level2 not and has_color not andf{
pop [/DeviceGray]
/sep_colorspace_gray_proc
H
/sep_colorspace_proc
}ifelse
} def
/setsepcolorspace
{
dup /sep_colorspace_dict exch AGMCORE_gput

begin
/MappedCSA CSA map_csa def
Adobe_AGM_Core/AGMCORE_sep_special Name dup () eq exch (All) eq or ddf

AGMCORE_avoid_L2_sep_space(
[/Indexed MappedCSA sep_proc_name 255 exch
{ 255 div } /exec cvx 3 -1 roll [ 4 1 roll load /exec cvx ]
CcVx
] setcolorspace_opt
/TintProc {
255 mul setcolor
}odf
H
MappedCSA 0 get /DeviceCMYK eq
currentdict/Components known and
AGMCORE_sep_special not and{
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1
2
3 /TintProc [
4 Components aload pop Name findcmykcustomcolor
S /exch cvx /setcustomcolor cvx
6 ] cvx bdf
7 }
8 AGMCORE_host_sep Name (All) eqg and{
9 /TintProc {
10 1 exch sub setseparationgray
11 }odf
12 H
13 AGMCORE_in_rip_sep MappedCSA 0 get /DeviceCMYK eq and
14 AGMCORE_host_sep or
15 Name () eg and{
16 /TintProc [
17 MappedCSA sep_proc_name exch 0 get
18 /DeviceCMYK eq{
19 cvx /setcmykcolor cvx
20 H
21 cvx /setgray cvx
22 }ifelse
23 ] cvx bdf
24 H
25 AGMCORE_producing_seps MappedCSA 0 get dup
26 /DeviceCMYK eq exch /DeviceGray eq or and AGMCORE_sep_special not and{
27 /TintProc [
28 /dup cvx
29 MappedCSA sep_proc_name cvx exch
30 0 get /DeviceGray eqg{
1 /exch cvx /sub cvx 0 0 0 4 -1
31 /roll cvx
32 Jif
33 /Name cvx /findcmykcustomcolor cvx
34 /exch cvx
35
36 AGMCORE_host_sep {
37 AGMCORE_is_cmyk_sep
38 }{
39 Name inRip_spot_has_ink not
40 }ifelse
41 {
42 /pop cvx 1
43 }if
44 /setcustomcolor cvx
45 ] cvx bdf
46 H
47 /TintProc /setcolor 1df
48
49 [/Separation Name MappedCSA sep_proc_name
50 load ] setcolorspace_opt
51 }ifelse
52 }ifelse
53 }ifelse
54 }ifelse
55 }ifelse
56 set_crd
57 1 setsepcolor
58 end
59
60
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} def
/setindexedcolorspace
{
dup /indexed_colorspace_dict exch AGMCORE_gput
begin
/MappedCSA CSA map_csa def
AGMCORE_host_sep level2 not and{
0 0 0 0 setcmykcolor
H
[/Indexed MappedCSA
level2 not has_color not and{
dup 0 get dup /DeviceRGB eq exch /DeviceCMYK eq or{
pop [/DeviceGray]
}if
HivVal GrayLookup
H
Hival
currentdict/RangeArray known{
{
/indexed_colorspace_dict AGMCORE_gget begin
Lookup exch
dup Hival gt{
pop Hival
}if
NComponents mul NComponents getinterval {}
forall
NComponents 1 sub -1 0{
RangeArray exch 2 mul 2 getinterval
aload pop map255_to_range
NComponents 1 roll

}for
end
} bind
H
Lookup
}ifelse
}ifelse

] setcolorspace_opt

set_crd
}ifelse
end
}def
/setindexedcolor
{
AGMCORE_host_sep{
/indexed_colorspace_dict AGMCORE_gget/Lookup get 4 3 -1 roll
map_index setcmykcolor
H
setcolor
}ifelse
} def
/imageormask_sys
{
begin
save mark
level2{

URL: http://mc.manuscriptcentral.com/tandf/tmph



Page 35 of 135 Molecular Physics

1
2
3 currentdict
4 Operator /imagemask eqf{
5 AGMCORE_ &imagemask
6 H
7 AGMCORE_&image
8 }ifelse
9 H
10 Width Height
11 Operator /imagemask eqf{
12 Decode 0 get 1 eqg Decode 1 get 0 eqg and
13 ImageMatrix /DataSource load
14 AGMCORE_&imagemask
15 H
16 BitsPerComponent ImageMatrix /DataSource load
17 AGMCORE_&image
18 }ifelse
19 }ifelse
20 cleartomark restore
21 end
22 }def
23 /overprint_plate
24 {
25 currentoverprint {
26 0 get
27 dup /DeviceGray eqf{
28 pop AGMCORE_black_plate not
29 M |
30 /DeviceCMYK eq{
31 AGMCORE_1is_cmyk_sep not
32 bif
}ifelse
33 } 1
34 false
35 }ifelse
36 }def
37 /rdline {
38 currentfile AGMCORE_str256 readline pop
39 } def
40 /rdcmntline {
41 currentfile AGMCORE_str256 readline pop
42 (%) anchorsearch {pop} if
43 } def
44 /filter_cmyk
45 {
46 dup type /filetype ne({
47 0 () /SubFileDecode filter
48 }if
49 [
50 exch
51 {
52 AGMCORE_src256 readstring pop
53 dup length /AGMCORE_srcLen exch def
54 /AGMCORE_ndx 0 def
55
56 AGMCORE_plate_ndx 4 AGMCORE_srcLen 1 sub{
57 1 index exch get
58 AGMCORE_dst64 AGMCORE_ndx 3 -1 roll put
59
60
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/AGMCORE_ndx AGMCORE_ndx 1 add def
}for
pop
AGMCORE_dst64 0 AGMCORE_ndx getinterval
}
bind
/exec cvx
] cvx
} def
/imageormask
{
begin
SkipImageProc not{
save mark
level2 AGMCORE_host_sep not and{
currentdict
Operator /imagemask eqf{
imagemask
H
AGMCORE_in_rip_sep currentoverprint and
currentcolorspace 0 get /DeviceGray eq and{
[/Separation /Black /DeviceGray {}]
setcolorspace
/Decode [ Decode 1 get Decode 0 get
}if
image
}ifelse
H
Width Height
Operator /imagemask eqf{
Decode 0 get 1 eq Decode 1 get 0 eqg and
ImageMatrix /DataSource load
AGMCORE_host_sep{
currentgray 1 ne({
currentdict imageormask_sys
H
currentoverprint not{
1 AGMCORE_&setgray
knockout_image_samples

]

def

currentdict imageormask_sys

H
nulldevice currentdict
imageormask_sys
}ifelse
}ifelse
H
imagemask
}ifelse
H
BitsPerComponent ImageMatrix
MultipleDataSources{
0 1 NComponents 1 sub{
DataSource exch get
}for
H
/DataSource load
}ifelse
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Operator /colorimage eqf

NComponents 4 eq andf{

/exec

/exec

/exec

/exec

load filter_cmyk 0 () /SubFileDecode filter def

get ]

CVvX
CVvVX
CVvVX
CVvVX

/AGMCORE_get_ink_data cvx

def

current_ink not and{

knockout_image_samples

AGMCORE_&colorimage

H

AGMCORE_host_sep{
MultipleDataSources level2 or

MultipleDataSources{
4 {pop} repeat
/DataSource [
DataSource 0 get

DataSource 1 get
DataSource 2 get

DataSource 3 get

] cvx def

H

/DataSource /DataSource
}ifelse
/Decode [ Decode 0 get Decode 1

/MultipleDataSources false def

/NComponents 1 def

/Operator /image def

AGMCORE_is_cmyk_sep{
currentoverprint InksUsed

nulldevice
H

invert_image_samples
}ifelse

H

currentoverprint not{

3o
nulldevice
}ifelse
}ifelse
1 AGMCORE_&setgray
currentdict imageormask_sys

currentcolortransfer
{pop 1} exch addprocs 4 1 roll

{pop 1} exch addprocs 4 1 roll
{pop 1} exch addprocs roll
{pop 1} exch addprocs 4 1 roll
setcolortransfer

i
[

MultipleDataSources NComponents
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}ifelse

H

true NComponents colorimage

}ifelse

H

Operator /image eqf{
AGMCORE_host_sep{

not {

knockout_image_samples

H

HostSepColorImage{
invert_image_samples
H
AGMCORE_Dblack_plate not{
currentoverprint

H

nulldevice
}ifelse
}if
}ifelse
1 AGMCORE_&setgray
currentdict imageormask_sys

image

}ifelse

H

Operator/knockout eqf

current_ink not and{

overprint_plate not{

}if
}ifelse
}ifelse
}ifelse
}ifelse
cleartomark restore
}if
end
}def
/tint_image_to_color
{
begin

POp pOp pop pop pop
currentoverprint InksUsed

H

currentcolorspace

knockout_unitsqg
}if
}ifelse

Width Height BitsPerComponent ImageMatrix

/DataSource load

end

Adobe_AGM_Core begin
/AGMCORE_mbuf 0 string def
/AGMCORE_ybuf 0 string def
/AGMCORE_kbuf 0 string def
{

colorbuf dup length AGMCORE_mbuf length ne
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{
dup length dup dup

/AGMCORE_mbuf exch string def
/AGMCORE_ybuf exch string def
/AGMCORE_kbuf exch string def

} if

dup AGMCORE_mbuf copy AGMCORE_ybuf copy AGMCORE_kbuf copy pop

}

addprocs

{AGMCORE_mbuf } {AGMCORE_ybuf} {AGMCORE_kbuf} true 4 colorimage

end
} def
/sep_imageormask_levl
{

begin

MappedCSA 0 get dup /DeviceRGB eq exch /DeviceCMYK eq or has_color

not andf{

{

255 mul round cvi GrayLookup exch get

} currenttransfer addprocs settransfer

currentdict imageormask

H

/sep_colorspace_dict AGMCORE_gget/Components known{

MappedCSA 0 get /DeviceCMYK eq{

Components aload pop

H

0 0 0 Components aload pop 1 exch sub

}ifelse

Adobe_AGM_Core/AGMCORE_k
Adobe_AGM_Core/AGMCORE_y
Adobe_AGM_Core/AGMCORE_m
Adobe_AGM_Core/AGMCORE_c

xddf
xddf
xddf
xddf

AGMCORE_y 0.0 eq AGMCORE_m 0.0 eqg and AGMCORE_c 0.0 eq

and{

{AGMCORE_k mul 1 exch sub} currenttransfer

addprocs settransfer

currentdict imageormask

H

currentcolortransfer

{AGMCORE_k mul 1 exch
{AGMCORE_y mul 1 exch
{AGMCORE_m mul 1 exch
{AGMCORE_c mul 1 exch

setcolortransfer

sub}
sub}
sub}
sub}

exch
exch
exch
exch

currentdict tint_image_to_color

}ifelse

H

MappedCSA 0 get /DeviceGray eq {

addprocs
addprocs
addprocs
addprocs

[ L ST

e

roll
roll
roll
roll

{255 mul round cvi ColorLookup exch get 0 get}

currenttransfer addprocs settransfer

currentdict imageormask

H
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get

get

get

get

get} exch addprocs 4 1 roll
get} exch addprocs 4 1 roll

get} exch addprocs 4 1 roll

}def

exch

exch

exch

exch

end

Molecular Physics

MappedCSA 0 get /DeviceCMYK eq {
currentcolortransfer
{255 mul round cvi ColorLookup exch
roll

sub} exch addprocs 4

sub} exch addprocs 4

sub} exch addprocs 4

sub} exch addprocs 4

}ifelse
}ifelse

/sep_image_levl_sep

{

}def

begin

end

H

{255 mul round cvi ColorLookup exch
roll
{255 mul round cvi ColorLookup exch
roll
{255 mul round cvi ColorLookup exch
roll
setcolortransfer
currentdict tint_image_to_color

currentcolortransfer
{pop 1} exch addprocs 4 1 roll
{255 mul round cvi ColorLookup exch

{255 mul round cvi ColorLookup exch

{255 mul round cvi ColorLookup exch

setcolortransfer
currentdict tint_image_to_color
}ifelse
}ifelse

/sep_colorspace_dict AGMCORE_gget/Components known{
Components aload pop

Adobe_AGM_Core/AGMCORE_k xddf
Adobe_AGM_Core/AGMCORE_y xddf
Adobe_AGM_Core/AGMCORE_m xddf
Adobe_AGM_Core/AGMCORE_c xddf

{AGMCORE_c mul
{AGMCORE_m mul
{AGMCORE_y mul
{AGMCORE_k mul

H
{255 mul
{255 mul
{255 mul
{255 mul
}ifelse

round
round
round
round

e

cvi
cvi
cvi
cvi

exch sub}
exch sub}
exch sub}
exch sub}

ColorLookup
ColorLookup
ColorLookup
ColorLookup

AGMCORE_get_ink_data currenttransfer

currentdict imageormask_sys

exch get
exch get
exch get
exch get

addprocs

exch
exch
exch
exch

get
get
get
get

W N - o
e

settransfer
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1
2
3 /sep_imageormask
4 {
5 /sep_colorspace_dict AGMCORE_gget begin
6 /MappedCSA CSA map_csa def
7 begin
8 SkipImageProc not{
9 save mark
10
11 AGMCORE_avoid_L2_sep_space(
12 /Decode [ Decode 0 get 255 mul Decode 1 get 255 mul ] def
13 }if
14 AGMCORE_ccimage_exists
15 MappedCSA 0 get /DeviceCMYK eqg and
16 currentdict/Components known and
17 Name () ne and
18 Name (All) ne and
19 Operator /image eq and
20 AGMCORE_producing_seps not and
21 level2 not and
22 {
23 Width Height BitsPerComponent ImageMatrix
24 [
25 /DataSource load /exec cvx
26 { |
27 0 1 2 index length 1 sub{
28 1 index exch
29 2 copy get 255 xor put
}for
30
} /exec cvx
31 .
] cvx bind
32 MappedCSA 0 get /DeviceCMYK eq{
22 Components aload pop
H
35 0 0 0 Components aload pop 1 exch sub
36 }ifelse
37 Name findcmykcustomcolor
38 customcolorimage
39 1
40 AGMCORE_producing_seps not{
41 level2(
42 AGMCORE_avoid_L2_sep_space not currentcolorspace 0
43 get /Separation ne andf{
44 [/Separation Name MappedCSA sep_proc_name
45 load ] setcolorspace_opt
46 /sep_tint AGMCORE_gget setcolor
47 }if
48 currentdict imageormask
49 H
50 currentdict
51 Operator /imagemask eqf{
52 imageormask
53 H
54 sep_imageormask_levl
55 }ifelse
56 }ifelse
57 H
58 AGMCORE_host_sep{
59
60
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Operator/knockout eqf
currentoverprint InksUsed current_ink not

and{
H
currentdict/ImageMatrix get concat
knockout_unitsqg
}ifelse
H
currentgray 1 ne({
AGMCORE_is_cmyk_sep Name (All) ne and{
level2{
[ /Separation Name
[/DeviceGray]

{
sep_colorspace_proc
AGMCORE_get_ink_data
1 exch sub
} bind
] AGMCORE_&setcolorspace
/sep_tint AGMCORE_gget
AGMCORE_&setcolor
currentdict
imageormask_sys
H
currentdict
Operator /imagemask eqf{
imageormask_sys
H
sep_image_levl_sep
}ifelse
}ifelse
H
Operator/imagemask ne({
invert_image_samples
Jif
currentdict imageormask_sys
}ifelse
H
currentoverprint not Name (All) eq or{
knockout_image_samples

H

nulldevice
}ifelse
currentdict imageormask_sys
}ifelse
}ifelse

H

currentcolorspace 0 get /Separation ne({

[/Separation Name MappedCSA sep_proc_name
load ] setcolorspace_opt

/sep_tint AGMCORE_gget setcolor

}if

currentoverprint

MappedCSA 0 get /DeviceCMYK eqg and

Name inRip_spot_has_ink not and

Name (All) ne and {
imageormask_12_overprint
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1
2
3 } o
4 currentdict imageormask
5 }ifelse
6 }ifelse
7 }ifelse
8 }ifelse
9 cleartomark restore
10 Pif
11 end
12 end
13 }def
14 /modify_halftone_xfer
15 {
16 currenthalftone dup length dict copy begin
17 currentdict 2 index known/{
18 1 index load dup length dict copy begin
19 currentdict/TransferFunction known({
20 /TransferFunction load
21 H
22 currenttransfer
23 }ifelse
24 addprocs /TransferFunction xdf
25 currentdict end def
26 currentdict end sethalftone
27 H
28 currentdict/TransferFunction known/{
29 /TransferFunction load
30 H
1 currenttransfer
3 }ifelse
32 addprocs /TransferFunction xdf
33 currentdict end sethalftone
34 pop
35 }ifelse
36 }def
37 /read_image_file
38 {
39 AGMCORE_imagefile 0 setfileposition
40 dup /DataSource {AGMCORE_imagefile AGMCORE_imbuf readstring pop} put
41 exch
42 load exec
43 }def
44 /write_image_file
45 {
46 { (AGMCORE_imagefile) (w) file } stopped{
47 false
48 H
49 Adobe_AGM_Core/AGMCORE_imagefile xddf
50 Adobe_AGM_Core/AGMCORE_imbuf Width BitsPerComponent mul 7 add 8 idiv
51 string ddf
52 1 1 Height {
53 pop
54 DataSource dup type /filetype eqg{
55 AGMCORE_imbuf readstring pop
56 H
57 exec
58 } ifelse
59
60
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}for
true
}ifelse
}def
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AGMCORE_imagefile exch writestring

/imageormask_12_overprint

{

write_image_

file{

currentcmykcolor

0 ne{

Sep_proc_name CvVvX

}if
0 ne{

Sep_proc_name CvX

}if
0 ne{

Sep_proc_name CvxX

}if
0 ne{

Sep_proc_name CvVvX

} if

[/Separation /Black /DeviceGray {}] setcolorspace

gsave

/Black

[{1 exch sub /sep_tint AGMCORE_gget mul} /exec cvx MappedCSA
exch pop {4 1 roll pop pop pop 1 exch sub} /exec cvx]

cvx modify_halftone_xfer

Operator currentdict read_image_file

grestore

[/Separation /Yellow /DeviceGray {}] setcolorspace

gsave

/Yellow

[{1 exch sub /sep_tint AGMCORE_gget mul} /exec cvx MappedCSA
exch pop {4 2 roll pop pop pop 1 exch sub} /exec cvx]

cvx modify_halftone_xfer

Operator currentdict read_image_file

grestore

[/Separation /Magenta /DeviceGray {}] setcolorspace

gsave

/Magenta

[{1 exch sub /sep_tint AGMCORE_gget mul} /exec cvx MappedCSA
exch pop {4 3 roll pop pop pop 1 exch sub} /exec cvx]

cvx modify_halftone_xfer

Operator currentdict read_image_file

grestore

[/Separation /Cyan /DeviceGray {}] setcolorspace

gsave

/Cyan

[{1 exch sub /sep_tint AGMCORE_gget mul} /exec cvx MappedCSA
exch pop {pop pop pop 1 exch sub} /exec cvx]

cvx modify_halftone_xfer

Operator currentdict read_image_file

grestore

AGMCORE_imagefile closefile (AGMCORE_imagefile) deletefile

H

currentdict imageormask

}ifelse
} def

/indexed_imageormask

{
begin
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save mark

currentdict
AGMCORE_host_sep{

Operator/knockout eqgf
/indexed_colorspace_dict AGMCORE_gget /CSA get map_csa

©CoO~NOUTA,WNPE

=
o

overprint_plate not{

[
-

knockout_unitsqg
}if

el
w N

H

=
I

AGMCORE_is_cmyk_sep{
Operator /imagemask eqf{
imageormask_sys

2
o o

H

[E
\l

level2{
indexed_image_lev2_sep

2
©

H

N
o

indexed_image_levl_sep
}ifelse
}ifelse

N NN
WN P

H

N
N

currentoverprint not{
knockout_image_samples
imageormask_sys

NN N
~N o O1

H

N
[os]

nulldevice currentdict imageormask_sys
}ifelse
}ifelse
}ifelse

WwWwwN
NP~ O ©

H

w
w

level2{
imageormask

w w
(SN

H

w
»

Operator /imagemask eqf{
imageormask

w W
o

H

w
©

indexed_imageormask_levl
}ifelse
}ifelse
}ifelse
cleartomark restore

B A DMDMD
AWNPEFELO

end

I
a1

}def
/indexed_imageormask_levl

{

A BA D
el N o)}

/indexed_colorspace_dict AGMCORE_gget begin
begin

N
(o]

currentdict
MappedCSA 0 get dup /DeviceRGB eq exch /DeviceCMYK eq or has_color

(G204}
= O

not andf{

g1 o
w N

{Hival mul round cvi GrayLookup exch get HiVal div}
currenttransfer addprocs settransfer
imageormask

g1 o1 Ul
o 01 b

H

o U1 U1 O
O © 0N
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MappedCSA 0 get /DeviceGray eq {

{Hival mul round cvi Lookup exch get Hival div}

currenttransfer addprocs settransfer
imageormask
H
MappedCSA 0 get /DeviceCMYK eq {
currentcolortransfer
{4 mul HiVal mul round cvi
Hival div 1 exch sub} exch addprocs 4 1 roll
{4 mul HiVal mul round cvi
Hival div 1 exch sub} exch addprocs 4 1 roll
{4 mul HiVal mul round cvi
Hival div 1 exch sub} exch addprocs 4 1 roll
{4 mul HiVal mul round cvi
Hival div 1 exch sub} exch addprocs 4 1 roll
setcolortransfer
tint_image_to_color
H

currentcolortransfer

3 add Lookup
2 add Lookup
1 add Lookup

Lookup

{pop 1} exch addprocs 4 1 roll

{3 mul HiVal mul round cvi
Hival div} exch addprocs 4 1 roll
{3 mul Hival mul round cvi
Hival div} exch addprocs 4 1 roll
{3 mul HiVal mul round cvi
Hival div} exch addprocs 4 1 roll
setcolortransfer
tint_image_to_color
}ifelse
}ifelse
}ifelse
end end
}def
/indexed_image_levl_sep
{
/indexed_colorspace_dict AGMCORE_gget begin

2 add Lookup
1 add Lookup

Lookup

begin
{4 mul Hival mul round cvi Lookup exch get Hival div
sub}
{4 mul Hival mul round cvi 1 add Lookup exch get HiVval diwv
sub}
{4 mul Hival mul round cvi 2 add Lookup exch get HiVval diwv
sub}
{4 mul Hival mul round cvi 3 add Lookup exch get HiVval div
sub}
AGMCORE_get_ink_data currenttransfer addprocs settransfer
currentdict imageormask_sys
end end
}def

/indexed_image_lev2_sep

{
/indexed_colorspace_dict AGMCORE_gget begin
begin
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1
2
3 currentcolorspace
4 dup 1 /DeviceGray put
5 dup 3 [
? currentcolorspace 3 get
{
8 exch 4 mul 4 getinterval {} forall
9 AGMCORE_get_ink_data 255 div 1 exch sub
10 } /exec cvx
11 ] cvx put
12 setcolorspace
13
14 currentdict
15 Operator /imagemask eq({
16 AGMCORE_ &imagemask
17 H
18 AGMCORE_&image
19 }ifelse
20
21 end end
22 }def
23 /add_csa
24 {
25 Adobe_AGM_Core begin
26 /AGMCORE_CSA_cache xput
end
gg }def
29 /map_csa
30 {
31 dup type /nametype eqf{
Adobe_AGM_Core/AGMCORE_CSA_cache get exch get
32 bif
33 }def
34 /add_csd
36 Adobe_AGM_Core begin
37 /AGMCORE_CSD_cache xput
38 end
39 }def
40 /get_csd
41 {
42 dup type /nametype eqf{
43 Adobe_AGM_Core/AGMCORE_CSD_cache get exch get
44 }if
45 }def
46 /add_pattern
47 {
48 Adobe_AGM_Core begin
49 /AGMCORE_pattern_cache xput
50 end
51 }def
52 /get_pattern
53 {
54 dup type /nametype eqf{
55 Adobe_AGM_Core/AGMCORE_pattern_cache get exch get
56 }if
57 }def
58 /set_pattern
59
60
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dup /PatternType get 1 eqgf
dup /PaintType get 1 eq{
false op [/DeviceGray] setcolorspace 0 setgray
}if
}if
setpattern
}def
/setcolorspace_opt
{
dup currentcolorspace eqgf
pop
H
setcolorspace
}ifelse
}def
/updatecolorrendering

{

currentcolorrendering/Intent known({
currentcolorrendering/Intent get

H
null
}ifelse

Intent ne({

false
Intent
AGMCORE_CRD_cache {
exch pop
begin
dup Intent eqg{
currentdict setcolorrendering_opt
end
exch pop true exch
exit
}if
end
} forall
pop
not {
systemdict /findcolorrendering known{
Intent findcolorrendering pop
/ColorRendering findresource
dup length dict copy
setcolorrendering_opt
}if
}if
}if
} def
/add_crd

{

AGMCORE_CRD_cache 3 1 roll put
}def
/set_crd

{
AGMCORE_host_sep not level2 and{
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1

2

3 currentdict/CRD known/{
4 AGMCORE_CRD_cache CRD get dup null ne{
5 setcolorrendering_opt
6 H

7 pop

8 }ifelse

9 H

10 currentdict/Intent known/{
11 updatecolorrendering
12 }if

13 }ifelse

14 }if

15 }def

16 /setcolorrendering_opt

17 {

18 dup currentcolorrendering eqf{

19 pop

20 H

21 begin

22 /Intent Intent def

23 currentdict

24 end

25 setcolorrendering

26 }ifelse

27 }defl

28 /OPIimage

29 ¢

dup type /dicttype ne({

30 . .

1 10 dict begin

3 /DataSource xdf

32 /ImageMatrix xdf

33 /BitsPerComponent xdf

34 /Height xdf

35 /Width xdf

36 /MultipleDataSources false def
37 /NComponents 1 def

38 /ImageType 1 def

39 /Decode [0 1 def]

40 /SkipImageProc {false} def
41 currentdict

42 end

43 }if

44 dup begin

45 /HostSepColorImage false def

46 currentdict/Decode known not{

47 /Decode [

48 0

49 currentcolorspace 0 get /Indexed eq{
50 2 BitsPerComponent exp 1 sub
51 H

52 1

53 }ifelse

54 1

55 def

56 Jif

57 currentdict/Operator known not({
58 /Operator /image def

59

60

URL: http://mc.manuscriptcentral.com/tandf/tmph



©CoO~NOUTA,WNPE

e
[Ny

U OO AR DMBEMDRAMDIMBAEADIAEMDIMNDMNWOWWWWWWWWWWNDNNDNNNNNNNRPRPRERREREREPR
QOO NOURRWNRPOOO~NOUORRWNPRPOOONOUOPRARWNRPOOONOODURAWNRPOOO~NOOODWN

Molecular Physics

}if
end
/sep_colorspace_dict AGMCORE_gget null eqg{
imageormask
H
gsave
dup begin invert_image_samples end
sep_imageormask
grestore
}ifelse
}def
/cpaint_gcomp
{
AGM_preserve_spots{
gsave
nulldevice
}if
}def
/cpaint_gsep
{
AGM_preserve_spots{
grestore
currentoverprint Adobe_AGM_Core/AGMCORE_ovp xddf
H
gsave
nulldevice
}ifelse
}def
/cpaint_gend
{
AGM_preserve_spots{
Adobe_AGM_Core/AGMCORE_ovp get setoverprint
H
grestore
}ifelse
newpath
}def
/AGMCORE_ctm_stack bdict
/push_ctm {
stack length size le{
stack dup length 2 mul array
dup /stack exch def
COopy Ppop
}if
stack size 3 -1 roll put
/size size 1 add def

}

/pop_ctm {
/size size 1 sub def
size 0 1t{
/size 0 def
}if

stack size get
}
/stack 1 array
/size 0O
edict
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def
/save_ctm
{
matrix currentmatrix AGMCORE_ctm_stack begin
push_ctm
end
}def
/restore_ctm
{
AGMCORE_ctm_stack begin

pop_ctm
end
setmatrix
}def
/path_rez
{
dup 0 ne{
AGMCORE_deviceDPI exch div
dup 1 1t{
pop 1
}if
setflat
H
pop
}ifelse
}def
end

systemdict /setpacking known
{

setpacking
if
%$EndResource
$%BeginResource: procset Adobe_CoolType_Core 1.1 O
$%Copyright: Copyright 1997-1999 Adobe Systems Incorporated. All Rights
Reserved.
$%Version: 1.1 0
userdict/Adobe_CoolType_Core 40 dict dup begin put/Level2? systemdict
/languagelevel known dup{pop systemdict/languagelevel get 2 ge}if def Level2?
not{/currentglobal false def/setglobal/pop load def/gcheck{pop false}bind def
/currentpacking false def/setpacking/pop load def}if currentpacking true
setpacking/bdf{bind def}bind def/ldf{load def}bind def/doc_setup({
Adobe_CoolType_Core begin/mov/moveto ldf/nfnt/newencodedfont 1df/mfnt/makefont
1df/sfnt/setfont 1ldf/ufnt/undefinefont 1df/chp/charpath ldf/awsh/awidthshow
1df/wsh/widthshow 1df/ash/ashow 1df/sh/show 1df end userdict
/Adobe_CoolType_Data 2 dict dup begin/WidthShowArray 256 array def
/GenFauxMMInst{}bind def end put}bind def/doc_trailer{currentdict
Adobe_CoolType_Core eg{end}if Adobe_CoolType_Core/unload get exec systemdict
/undef known{userdict/Adobe_CoolType_Data undef}if}bind def/page_setup{
Adobe_CoolType_Core begin}bind def/page_trailer{end}bind def/unload{systemdict
/languagelevel known{systemdict/languagelevel get 2 ge{userdict
/Adobe_CoolType_Core 2 copy known{undef}{pop poplifelse}lif}ifltbind def/ndf{1l
index where{pop pop pop}{dup xcheck{bind}if def}ifelse}def/findfont dup
systemdict begin userdict begin/globaldict where{/globaldict get begin}if dup
where pop exch get/globaldict where{pop end}if end end def/systemfindfont
/findfont load def/undefinefont{pop}ndf/copyfont{currentglobal 3 1 roll 1
index gcheck setglobal dup null eg{0}{dup length}ifelse 2 index length add 1
add dict begin exch{l index/FID eqg{pop pop}{deflifelse}forall dup null eqg{pop}

}
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{{def}forall}ifelse currentdict end exch setglobal}bdf/newencodedfont{findfont
dup length dict begin{l index/FID ne{def}{pop poplifelse}forall/Encoding exch
def currentdict end definefont poplbdf/scff{$SubstituteFont begin dup type
/stringtype eq{dup length exch}{null}ifelse/$sname exch def/S$slen exch def
/$fontname 1 index dup type/stringtype egf{cvn}if def/Sused false def end
findfont $SubstituteFont begin S$Sused{currentglobal exch dup gcheck setglobal
null copyfont begin/FontName S$fontname def/currentdistillerparams where{pop} {
/FontInfo currentdict/FontInfo known{FontInfo null copyfont}{2 dict}ifelse dup
begin/ItalicAngle $italicangle def/FontMatrix FontMatrix[l 0 ItalicAngle dup
sin exch cos div 1 0 O]lmatrix concatmatrix readonly end 4 2 roll def def}
ifelse FontName currentdict end definefont exch setglobal}if/$sname null def
/$slen 0 def end}bdf/ConcatStrings{dup 0 exch{length add}forall string exch 0
exch{3 copy putinterval length add}forall popl}bind def/BeginFauxMMFont {1l index
findfont pop 2 array astore ConcatStrings 3 1 roll($)exch 3 array astore
ConcatStrings exch findfont currentglobal exch dup gcheck setglobal null
copyfont/tempfontname exch definefont pop exch 12 dict begin/FontName exch def
/FontType 0 def/FMapType 6 def/FontMatrix matrix def/PaintType 0 deflbind def
/EndFauxMMFont {currentdict end dup/FontName get exch definefont exch setglobal
exch mfnt sfnt}bind def/GenFauxMMInst {Adobe_CoolType_Data/GenFauxMMInst get
execltbind def/DefFauxMMInst {Adobe_CoolType_Data exch/GenFauxMMInst exch bind
put}tbind def/WSALoop{4 copy 1 index add 1 sub 1 exch{3 copy put pop 1 add}for
pop pop 3 2 roll add exch 256 add}bind def/BuildWidthShowArray{currentfont
begin FontType 0 eq dup{pop FMapType 6 eqg}if{SubsVector dup length 1 sub 1
exch getinterval}{()}ifelse end Adobe_CoolType_Data/WidthShowArray get 0 0 4 3
roll{WSALoop}forall 256 2 index sub WSALoop pop pop poplbind def/wsa{
Adobe_CoolType_Data/WidthShowArray getlbind def/?set{3 index findfont dup
/FontName known{dup/FontName get/Courier eqg{4 index/Courier eq}{truelifelse
exch/DistillerFauxFont known not and}{pop pop false}ifelse{exch pop exch pop
exch 2 dict dup/Found 3 index put exch findfont exch}{exch exec exch findfont
2 dict dup/Downloaded 6 5 roll putl}ifelse dup/FontName 4 index put copyfont
definefont poplbind def/?strl 256 string def/?str2 256 string def/?add{l index
type/integertype eq{exch true 4 2}{false 3 1l}ifelse roll 1 index findfont
/Downloaded known{exec exch{exch ?str2 cvs exch findfont/Downloaded get 1 dict
begin/Downloaded 1 index def ?strl cvs length ?strl 1 index 1 add 3 index
putinterval exch length 1 add 1 index add ?strl 2 index(*)putinterval ?strl O
2 index getinterval cvn findfont ?strl 3 index()putinterval 2 dict dup
/FontName ?strl 0 6 index getinterval cvn put dup/Downloaded Downloaded put
end copyfont dup/FontName get exch definefont pop pop pop}{poplifelse}{pop
exch{findfont dup/Found get dup length exch ?strl cvs pop ?strl 1 index/()
putinterval ?strl 1 index 1 add 4 index ?str2 cvs putinterval ?strl exch O
exch 5 4 roll ?str2 cvs length 1 add add getinterval cvn 1 dict exch 1 index
exch/FontName exch put copyfont dup/FontName get exch definefont pop}{pop}
ifelse}ifelse}bind def/?sh{currentfont/Downloaded known{exch}if pop}bind def
/?chp{currentfont/Downloaded known{pop}{false chp}ifelse}bind def/?mv{
currentfont/Downloaded known{moveto pop pop}{pop pop moveto}ifelse}bind def
setpacking end/currentdistillerparams where dup{pop pop currentdistillerparams
/CannotEmbedFontPolicy 2 copy known{get/Error eq}{pop pop falselifelse}if not
1 dict begin/SubstituteFont dup S$error exch 2 copy known{get} {pop pop{pop
/Courier}bind}ifelse def userdict begin/$SubstituteFont 20 dict dup begin
/Sused false def end def end{countdictstack array dictstack 0 get begin
userdict begin $SubstituteFont begin/$str 128 string def/S$fontpat 128 string
def/$slen 0 def/$sname null def/$match false def/$fontname null def/S$Sused
false def/S$fontname null def/$italicangle 26.5 def/$findfontByEnum{dup
/$fontname exch def $sname null eqg{$str cvs dup length $slen sub $slen
getinterval} {pop S$sname}ifelse S$fontpat dup O (fonts/*)putinterval exch 7 exch
putinterval/S$match false def mark{S$fontpat 0 $slen 7 add getinterval{/S$match
exch def exit}$str filenameforall}stopped cleartomark/S$slen 0 def S$Smatch false
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ne{S$match (fonts/)anchorsearch pop pop cvn/$Sused true def}{/Courier}ifelse}bind
def/S$SROS 1 dict dup begin/Adobe 4 dict dup begin/Japanl[/Ryumin-Light
/HeiseiMin-W3/GothicBBB-Medium/HeiseiKakuGo-W5/HeiseiMaruGo-W4/Junl01-Light]
def/Koreal [/HYSMyeongJo-Medium/HYGoThic-Medium]def/GB1[/STSong-Light
/STHeiti-Regular]def/CNS1[/MKai-Medium/MHei-Medium]def end def end def
/$cmapname null def/S$buildfontname{length $str 1 index(-)putinterval 1 add
$str 1 index S$cmapname S$fontpat cvs putinterval $cmapname length add $str exch
0 exch getinterval cvn/$used true def}bind def/$findfontByROS{/$fontname exch
def $ROS Registry 2 copy known{get Ordering 2 copy known{get}{pop popl]}ifelse
}{pop popll}lifelse false exch{dup/CIDFont resourcestatus{pop pop save 1 index
/CIDFont findresource dup/WidthsOnly known{dup/WidthsOnly get}{false}ifelse
exch pop exch restore{pop}{exch pop true exit}ifelse}{pop}ifelse}forall{S$str
cvs S$buildfontname}{false(*){save exch dup/CIDFont findresource dup/WidthsOnly
known{dup/WidthsOnly get not}{true}ifelse exch/CIDSystemInfo get dup/Registry
get Registry eqg exch/Ordering get Ordering eq and and{exch restore exch pop
true exit}{pop restore}ifelse}S$Sstr/CIDFont resourceforall{S$buildfontname} {
$fontname $findfontByEnum}ifelse}ifelse}bind def end end currentdict/S$Serror
known currentdict/languagelevel known and dup{pop S$error/SubstituteFont known}
if dup{S$error}{Adobe_CoolType_Core}ifelse begin{/SubstituteFont/CMap/Category
resourcestatus{pop pop{$SubstituteFont begin dup length $slen gt $sname null
ne or $slen 0 gt and{S$sname null eqg{dup $str cvs dup length S$slen sub $slen
getinterval cvn}{$sname}ifelse dup/CMap resourcestatus{pop pop dup/Scmapname
exch def/CMap findresource/CIDSystemInfo get{def}forall $findfontByROS} {pop
$findfontByEnum}ifelse} {//SubstituteFont exec}ifelse/$slen 0 def end}}{{
$SubstituteFont begin dup length $slen gt $sname null ne or $slen 0 gt and{
$findfontByEnum}{//SubstituteFont exec}ifelse end}}ifelse bind readonly def}{
/findfont{$SubstituteFont begin dup systemfindfont $slen 0 gt $sname null ne 3
index length $slen gt or and{dup/FontName get dup/Courier eq exch 3 index ne
and{pop $findfontByEnum findfont dup maxlength 1 add dict begin{l index/FID eq
{pop pop}{def}ifelse}forall Sfontname currentdict end definefont}{exch pop}
ifelse} {exch poplifelse end}bind def}ifelse end end}if end

%$%$EndResource

$%EndProlog

$%BeginSetup

Adobe_AGM_Core/AGMCORE_err_strings 3 dict dup begin

/AGMCORE_bad_environ (Environment not satisfactory for this job, which requests
at least
PostScript Level
is correct or that

A

and at least PostScript version ~. Ensure that the PPD

the PostScript level requested is supported by this printer. ) def
/AGMCORE_color_space_onhost_seps (This job contains colors that will not
separate

with on-host methods. ) def

/AGMCORE_invalid_color_space (This job contains an invalid color space. ) def
end put

2 2010 true Adobe_AGM_Core/doc_setup get exec
Adobe_CoolType_Core/doc_setup get exec
%$%EndSetup

Page: name:1 1

$EndPageComments

$%BeginPageSetup
Adobe_AGM_Core/page_setup get exec
Adobe_CoolType_Core/page_setup get exec
%$%EndPageSetup
Adobe_AGM_Core/AGMCORE_save save ddf
mark

/0

o\
o\°

o\
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[/DeviceGray] add_csa

/CSA /0
/1

[/DeviceCMYK] add_csa

/CSA /1
/2

[/DeviceRGB] add_csa

/CSA /2
cleartomark
800 path_rez

1 -1 scale 0 -190.613 translate

gsave

[1 001 0 0 ] concat

gsave
0 0 mo

0 190.613 1n
254.246 190.613 1n
254.246 0 1n

clp

save_ctm
restore_ctm
save_ctm

false op

0 0 01 cmyk

$ADOBeginSubsetFont:

11 dict begin

Helvetica Initial

/FontName /Helvetica def
/FontMatrix [1 1000 div 0 0 1 1000 div 0 0 ] def

/Encoding 256 array 0 1 255 {1 index exch /.notdef put} for

/PaintType 0 def
/FontType 1 def

/FontBBox { 0 0 0 0 } def
/FontInfo 1 dict dup begin
/OrigFontType /TrueType def

end readonly def
currentdict
end

systemdict begin

dup /Private 7 dict dup begin
/BlueValues [-15 0 600 650] def
/MinFeature {16 16} def

/password 5839 def
/ND {def} def
/NP {put} def

/RD {string currentfile exch readhexstring pop} def
2 index /CharStrings 230 dict dup begin

/ .notdef

<10b£f317079bb21led4> ND

/one

<10b£f31702cel9%9e53b6£f609b518076feb6c6a8dbcacbed41b89e80257£3d1E

645b> ND
end
end
put
put

dup /FontName get exch definefont pop
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end

/Helvetica findfont /Encoding get
dup 49 /one put

pop
$ADOEndSubsetFont
/Helvetica*1

[
49{/.notdef}repeat /one 206{/.notdef}repeat
] /Helvetica nfnt
/Helvetica*1l findfont [6.25 0 0 -6.25 0 0 ]Jmfnt sfnt
BuildWidthShowArray
82.2271 180.905 mov
(1) sh

restore_ctm

0.5 1w

1 1lc

1 15

4 ml

[1 O dsh

true sadj

29.9673 173.437 mo
29.9673 170.168 1n
s

43.314 171.813 mo
43.314 170.168 1n

s

56.6597 173.437 mo
56.6597 170.168 1n
s

70.0054 171.813 mo
70.0054 170.168 1n
s

83.3521 173.437 mo
83.3521 170.168 1n
s

96.6978 171.813 mo
96.6978 170.168 1n
s

110.043 173.437 mo
110.043 170.168 1n
s

123.39 171.813 mo
123.39 170.168 1n

s

136.736 173.437 mo
136.736 170.168 1n
s

11.8428 170.168 mo
136.736 170.168 1n
s

save_ctm
$ADOBeginSubsetFont: Helvetica AddGlyphs

systemdict begin
/Helvetica
findfont dup
/Private get begin

URL: http://mc.manuscriptcentral.com/tandf/tmph



©CoO~NOUTA,WNPE

e
[Ny

U OO AR DMBEMDRAMDIMBAEADIAEMDIMNDMNWOWWWWWWWWWWNDNNDNNNNNNNRPRPRERREREREPR
QOO NOURRWNRPOOO~NOUORRWNPRPOOONOUOPRARWNRPOOONOODURAWNRPOOO~NOOODWN

Molecular Physics

/CharStrings get begin

/zero
<10bf317040c2afl124ea0ad49a77bf41805b177£7¢c4208c932584e43c%albae
7a5e09%aeebal3bdb3baaad65f0cfeefbf4dfead80c85£107e431a3019391
4313291eb8234a5¢c6b4c6242500b667415> ND

end end

end

/Helvetica findfont /Encoding get

dup 48 /zero put

pop

$ADOEndSubsetFont

/Helvetica*2

[

48{/.notdef}repeat /zero 207{/.notdef}repeat

] /Helvetica nfnt

/Helvetica*2 findfont [6.25 0 0 -6.25 0 0 ]Jmfnt sfnt
BuildWidthShowArray

134.873 180.905 mov

(0) sh

restore_ctm

save_ctm

$ADOBeginSubsetFont: Helvetica AddGlyphs

systemdict begin

/Helvetica

findfont dup

/Private get begin

/CharStrings get begin

/five
<10b£f31703a9b9%9e75bb2e0c70578b80ef68b77db429dab9d08184lelcaele
43a7adledd665660b80£f010c71£0d41d1d4£59f9¢78880d1lab7224aece9b
55b74a84b8d9%91e5db90111cd94a72bf01c561d00ea7£03613531aae2ceeb
7dd3c092ee8ac48d> ND

end end

end

/Helvetica findfont /Encoding get

dup 53 /five put

pop

$ADOEndSubsetFont

/Helvetica*3

[

53{/.notdef}repeat /five 202{/.notdef}repeat

] /Helvetica nfnt

/Helvetica*3 findfont [6.25 0 0 -6.25 0 0 ]mfnt sfnt
BuildWidthShowArray

142.524 134.208 mov

(5) sh

/Helvetica*2 findfont [6.25 0 0 -6.25 0 0 ]mfnt sfnt
BuildWidthShowArray

145.999 134.208 mov

(00) sh

restore_ctm

save_ctm

/Helvetica*l findfont [6.25 0 0 -6.25 0 0 ]mfnt sfnt
BuildWidthShowArray

142.524 96.4355 mov

(1) sh
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/Helvetica*2 findfont [6.25 0 0 -6.25 0 0 ]Jmfnt sfnt

BuildWidthShowArray
145.999 96.4355 mov

(000

restore_ctm
.37 170.168 mo

140
137.
S

136.
136.
s

140.
136.
S

136.
136.
s

140.
136.
s

136.
136.
S

140.
136.
s

136.
136.
S

136.
136.
s

136.
136.
s

1 1w
136.
136.
136.
136.
136.
136.
136.
136
136.
136.
135.
135.
135.
135.
135.
135.
134.
134.
134.
134.
133.

) s

h

475 170.168 1n

98 151.293 mo
98 151.293 1n

253 132.418 mo
98 132.418 1n

98 113.521 mo
98 113.521 1n

253 94.6465 mo
98 94.6465 1n

98 75.7715 mo
98 75.7715 1n

253 56.897 mo

98

98
98

98
98

98
98

736
722
694
653
583
512
429

.332

219
094
955
816
648
466
286

56.897 1n

37.9985 mo
37.9985 1n

0.25 mo

0.25

1n

170.168 mo

16.583 1n

170.
169.
169.
169.
169.
.332
169.
169.
168.
168.
168.
168.
168.
168.
le67.

169

096
952
785
643
499

188
046
879
735
593
426
282
139
972

mo
1n
1n
1n
1n
1n
1n
1n
1n
1n
1n
1n
1n
1n
1n

09 167.829 1n
867 167.686 1n
658 167.519 1n
42 167.376 1n
169 167.232 1n
919 167.065 1n
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133.
.375 166.779 1n
133.
132.
132.
132.
131.
131.
131.
130.
130.
130.
129.
129.
128.
128.
128.
127.

133

127

126

118
117

113

111

110

107

654 166.922 1n

083 166.612 1n
789 166.469 1n
482 166.326 1n
162 166.159 1n
84 166.016 1n
506 165.872 1n
158 165.705 1n
794 165.563 1n
432 165.419 1n
07 165.252 1n
679 165.109 1n
29 164.965 1n
899 164.798 1n
494 164.655 1n
076 164.513 1n
657 164.346 1n

.224 164.202 1n
126.
.346 163.892 1n
125.
125.
124.
124.
124.
123.
123.
122.
122.
121.
121.
120.
119.
119.
118.
.37 161.481 1n
.825 161.339 1n
117.
1le6.
1le6.
115.
115.
114.
113.
.307 160.122 1n
112.
112.

792 164.059 1n

9 163.748 1n

44 163.605 1n
965 163.438 1n
505 163.296 1n
017 163.152 1n
543 162.984 1n
041 162.842 1n
553 162.698 1n
05 162.531 1n
535 162.389 1n
019 162.245 1n
503 162.078 1n
973 161.935 1n
444 161.792 1n
913 161.625 1n

282 161.172 1n
724 161.028 1n
166 160.885 1n
608 160.718 1n
037 160.575 1n
464 160.432 1n
892 160.265 1n

736 159.979 1n
149 159.812 1n

.549 159.668 1n
110.
.365 159.358 1n
109.
109.
108.
107.
.352 158.618 1n
106.

964 159.525 1n

765 159.215 1n
166 159.072 1n
566 158.905 1n
953 158.762 1n

739 158.451 1n
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106
105
104
104

103.
103.
102.
101.
101.
100.

99.
99.
98.
97.
97
96.
96.
95.
94.
94.
93.
92.
92.
91.
90.
90
89.
89.
88.
87.
87.
86.
85.
85.
84.
83.
83
82.
82.
81.
80.
80.
79.
78.
78
77.
77.
76.
75.
75.
74.
74.
73.
2.
72.
71.
71.

.125 158.309 1n
.511 158.165 1n
.883 157.998 1n
.27 157.855 1n
642 157.711 1n
029 157.544 1n
402 157.401 1n
774 157.259 1n
146 157.092 1n
519 156.948 1n
8774 156.805 1n
2495 156.638 1n
6226 156.494 1n
981 156.352 1n

.353 156.185 1n

7114 156.042 1n
0835 155.898 1n
4429 155.755 1n
8003 155.588 1n
1733 155.445 1n
5317 155.302 1n
8901 155.135 1n
2485 154.991 1n
6216 154.848 1n
98 154.681 1n

.3384 154.538 1n

6968 154.396 1n
0698 154.228 1n
4282 154.085 1n
7866 153.941 1n
1587 153.774 1n
5171 153.631 1n
8901 153.488 1n
2485 153.321 1n
6206 153.179 1n
979 153.034 1n

.3521 152.868 1n

7241 152.725 1n
0972 152.581 1n
4692 152.414 1n
8413 152.271 1n
2144 152.128 1n
5864 151.961 1n
9731 151.817 1n

.3452 151.675 1n

7319 151.508 1n
1177 151.364 1n
5044 151.222 1n
8901 151.055 1n
2778 150.911 1n
6636 150.768 1n
0493 150.601 1n
4497 150.458 1n
8501 150.314 1n
2368 150.147 1n
6372 150.005 1n
0522 149.861 1n
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70.
69.
69.
68.
68.
67.
66.
.3521
65.
65.
64.
64.
63.
62.
.3911
61.
61.
60.
60.
59.
59.
58.
58.
57.
56.
56.
55.
55.
54.
54.
53.
53.
52.
52.
51.
51.
50.
50.
50.
49.
49.
48.
48.
47.
47.
46.
.3394
45.
45.
45.
44.
44.
43.
.3413
42.
42.
42.

66

62

46

43

4517
8657
2661
6812
0952
5093

149.
149.
149.
149.
149.
148.

694
551
408
241
098
955

1n
1n
1n
1n
1n
1n

937 148.788 1n

7798
2085
6362
0786

52 147.881 1n

9487

8472
2896
7456
2017
6577
1138
5835
0542
5239
9946

148.
148.
148
148.
148.

147.
147.
147.
147.
147.
1l46.
1l46.
1l46.
1l46.
l46.
l46.
146.

645
501

.334

191
048

738
594
427
284
142
975
831
688
521
377
234
067

1n
1n
1n
1n
1n

1n
1n
1n
1n
1n
1n
1n
1n
1n
1n
1n
1n

478 145.925 1n
78 1n

9614
4458
9302
4282
9116
4106
9224
4194
9321
4438
9692
4819
0073
5327
0728
6128
1528
6929
2319
7866

9067
4614
0288
5972
1782
7603

9233

145.
145.
145.
145.
145.
145.
144.
144.
144.
144.
144.
144.
143.
143.
143.
143.
143.
143.
143.
142.
142.
142.
142.
142.
142.
141.
141.
141.
141.

613
471
327

1n
1n
1n

16 1n

018
874
707
563
421
254

1n
1n
1n
1n
1n
1n

11 1In

968
801
657
514
347
204
06l
894
751
607

1n
1n
1n
1n
1n
1n
1n
1n
1n
1n

44 1n

297
154
987
844
701
558

1n
1n
1n
1n
1n
1n

519 141.391 1n
1147 141.247 1n
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1

2

3 4a1.
4 41
5 40.
6 40.
7 40.
8 39,
9 39
10 39
11 38.
12 38.
13 37.
14 37.
15 37.
16 36.
17 36.
18 36.
19 35.
20 35.
21 35.
22 34.
23 34.
24 34.
25 33.
26 33.
g
28 32'
29 32.
30 32.
31 31.
32 31.
33 31
34 31
36 30
37 30
38 30
39 29
40 29
41 29
42 29
43 28.
44 28.
45 28.
46 28.
47 27.
48 27.
49 27.
50 27
51 27.
52 26.
53 26.
54 26.
55 26.
56 26.
57 26.
58 25-
59

60

7095

.3198

9282
5376
1479

6558
2935
9312
5679
2192
8706
5356

5317
1978
8765
5562
2485
9419
6353

.3286

0356
7427
4497
1704
8921
6128

.3345
.0693
.8042
.5532
.2881
.0371
.8003
.5493
.312 135.21 1n
.0752

8521
6289
4058
1826
9731
7642
5547

.3599

le646
9692
7739
5928
4116

141.
140.
140.
140.
140.
771 140.34 1n
.395 140.197 1n
.0181 140.
139.
139.
139.
139.
139.
139.
138.

138.
.384
138.
138.
137.
137.
137.
137.
.31 1n
137.
137.
136.
136.
136.
136.
136.
136.
135.
135.
135.
135.
.354

138

137

135

135.
134.
134.
134.
134.
.304
134.
133.
133.
133.
133.
.396
133.
133.
23 132.943 1n

134

133

104
938
794
651
484

1n
1n
1n
1n
1n

03 1n

888
744
577
434

1n
1n
1n
1n

29 1n

123

1n

98 1n
187 138.838 1n
853 138.671 1n

526

217
073
931
764

1n
1n
1n
1n
1n
1n

62 1n

477

167
023
856
714

1n

1n
1n
1n
1n

57 1n

403

1n

26 1n

117

1n

95 1n

807
663
497

043

9 1n

757

1n
1n
1n
1n

1n

1n

59 1n

447

137
993
851
684

1n
1n
1n
1n
1n
1n

54 1n

1n

23 1n

086

1n

0625 132.776 1n
8955 132.634 1n
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25.
25.
25.
25.
25.
24.
24.
.6821 131.417 1n
24.
24.
24.
24.
24.
23.
23.
23.
23.
23.
23.
.3291 129.604 1n
23.
23.
23.
22.
22.
22.
22.
22.
22.
22.
22.
22.
22.

24

23

22
22
22
22
22

22

22
22
22
22
22

728 132.49 1n

5605 132.323 1n
4072 132.18 1n
2539 132.037 1n
1006 131.869 1n
9609 131.727 1n
8213 131.584 1n

5425 131.272 1n
417 131.13 1n

2915 130.963 1n
le6 130.82 1n

0542 130.677 1n
9292 130.51 1n
8174 130.366 1n
7197 130.223 1n
6084 130.056 1n
5103 129.913 1n
4131 129.771 1n

2319 129.46 1n
1479 129.316 1n
0781 129.149 1n
9946 129.006 1n
9248 128.863 1n
855 128.696 1n
7852 128.553 1n
7295 128.409 1n
6597 128.243 1n
604 128.1 1n

562 127.956 1n
5068 127.789 1n
4648 127.646 1n

L4229 127.503 1n
.3809 127.359 1n
.353 127.192 1n
.3252 127.05 1n
.2974 126.906 1n
22.
22.
22.
22.
22.
22.
22.
22.
22.
22.

2695 126.739 1n
2554 126.597 1n
2275 126.453 1n
2139 126.286 1n
2139 126.143 1n
1997 126 1n

1997 125.833 1n
1997 125.689 1n
1997 125.547 1n
1997 125.38 1n

.2139 125.236 1n
22.
22.
22.
.2832 124.64 1n
.311 124.473 1n
.3389 124.33 1n
.3672 124.187 1n
.395 124.02 1n

2275 125.093 1n
2417 124.926 1n
2554 124.783 1n
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1

2

3 22.
4 22.
5 22.
6 22
7 22.
8 22.
9 22.
10 22
11 22.
12 22.
13 22.
14 23.
15 23.
16 23.
17 23.
18 23
19 23.
20 23.
21 23.
22 23.
23 23.
o4 23.
25 23.
26 24.
28 24,
29 04
30 24'
31 24,
32 24.
33 24.
34 25,
35 25.
36 25
37 25.
38 25,
39 25.
40 25.
41 26.
42 26.
43 26
44 26.
45 26.
46 26.
47 26.
48 27.
49 27.
50 27
51 27.
52 27.
53 27.
54 28.
55 28.
56 28
57 28.
58 28.
59

60

437 123.876 1n

4785
5205

6182
6597
7158

L7715

8413

123.733 1n
123.566 1n

.562 123.423 1n

123.28 1n
123.112 1n
122.969 1n
122.826 1n
122.659 1n

897 122.517 1n

9668
0361

122.373 1n
122.206 1n

106 122.063 1n

1758
2598

.3433

4268
5103
5942
6919
7754

121.919 1n
121.752 1n
121.609 1n
121.467 1n
121.3 1n

121.155 1n
121.013 1n
120.846 1n

873 120.702 1n

9707
0825
1802
2915

.3892

5005
6265
7378
8491
9746
1006
2261

.3516

4771
6162
7559
8813
0205
1743

.3135

4531
6064
7598
9136
0669
2202

.3735

120.56 1n
120.393 1n
120.249 1n
120.105 1n
119.938 1n
119.796 1n
119.652 1n
119.485 1n
119.343 1n
119.199 1n
119.032 1n
118.889 1n
118.746 1n
118.579 1n
118.436 1n
118.293 1n
118.126 1n
117.982 1n
117.839 1n
117.672 1n
117.529 1n
117.386 1n
117.219 1n
117.076 1n
116.933 1n
116.766 1n
116.622 1n

541 116.479 1n

6943
8618
0288
1963

.3638

5449
7124

116.313 1n
116.169 1n
116.026 1n
115.858 1n
115.715 1n
115.572 1n
115.405 1n
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28.
29.
29.
29.
29.
29.
29.
30.
.3579 114.046 1n
30.
30.
30.
31.
.3345 113.306 1n
31.
31.
31.
32.
.3521 112.542 1n
32.
32.
32.
33.
.3979 111.802 1n
33.
33.
34.
34.
34.
34.
34.
35.
.3784 110.442 1n
35.
35.
36.
36.
36.
36.
36.
37.
37.
37.
37.
38.
38.
38.
38.
39.
.3813 107.865 1n
39.
39.
40.
.3569 107.269 1n
40.
40.
41.

30

31

32

33

35

39

40

8936 115.263 1n
0752 115.119 1n
2563 114.952 1n
4375 114.809 1n
6191 114.666 1n
8003 114.498 1n
9814 114.355 1n
1768 114.213 1n

5532 113.901 1n
7485 113.759 1n
9434 113.592 1n
1387 113.448 1n

5435 113.162 1n
7388 112.995 1n
9478 112.852 1n
1431 112.709 1n

561 112.398 1n
77 112.256 1n
98 112.089 1n
189 111.945 1n

6206 111.635 1n
8296 111.492 1n
0532 111.349 1n
2622 111.182 1n
4858 111.038 1n
7085 110.896 1n
9321 110.729 1n
1558 110.585 1n

6021 110.275 1n
8384 110.132 1n
061 109.988 1n
2993 109.822 1n
522 109.679 1n
7593 109.535 1n
9956 109.368 1n
2192 109.226 1n
4565 109.082 1n
6938 108.915 1n
9312 108.771 1n
1675 108.629 1n
4048 108.461 1n
6558 108.318 1n
8921 108.176 1n
1304 108.009 1n

6177 107.722 1n
8696 107.555 1n
1196 107.412 1n

6079 107.102 1n
8589 106.959 1n
1108 106.814 1n
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1

2

3 41
4 41.
5 41.
6 42,
7 42
8 42.
9 42,
10 43.
11 43
12 43.
13 43,
14 44 .
15 44 .
16 44
17 44.
18 45,
19 45.
20 45.
21 45,
22 jg
25 47
26 47
a0
28 48.
29 48.
30 48
31 18,
32 49 .
33 49 .
34 49.
35 49.
36 50.
37 50.
38 50.
39 51.
40 51
41 51.
42 51.
43 52.
44 52.
45 52.
46 52.
47 53.
48 53.
49 53.
50 54.
51 54
52 54.
53 54.
54 55.
55 55.
56 55.
57 55.
58 56.
59

60

.3618

6118
8628
1147

.3657

6157
8667
1323

.3833

6479
8989
le646
4155

.6802

9312
1958
4614
7261
9771
2417
5073

106.
106.

106

106.
106.
105.
105.
105.
105.
105.
105.
105.
104.
104.
104.

104

104.
104.
103.
103.
103.

647
505
.362
195
052
908
741
598
455
288
146
002
834
691
548
.381
238
095
928
784
642

1n
1n
1n
1n
1n
1n
1n
1n
1n
1n
1n
1n
1n
1n
1n
1n
1n
1n
1n
1n
1n

772 103.475 1n

.0366
.3022

5669
8315
0972

.3618

6274
9058
1704

103

103.
103.
102.
102.
102.
102.
102.
102.

.331
188
021
878
734
567
425
281
114

1n
1n
1n
1n
1n
1n
1n
1n
1n

436 101.972 1n

7007
9653
2446
5093
7739
0532

.3188

5972
8618
1274
4067
6704
9497
2153
4937
7583
0376

.3032

5815
8608
1255
4038
6694
9487
2134

101.
101.
101.

101

101.
101.
100.
100.
100.
100.

100

100.
100.

99.
99.
99.
99
99.
99.
98.
98.
98.
98.
98
98.

828
661
518
.375
208
064
922
755
611
468
.301
158
015
8477
7051
5615

.3936

1n
1n
1n
1n
1n
1n
1n
1n
1n
1n
1n
1n
1n
1n
1n
1n
1n

251 1n

1084
9648
7979
6543
5107

.3438

2012

1n
1n
1n
1n
1n
1n
1n
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56.
56.
57.
.3149 97.6045 1n
57.
57.
58.
58.
58.
58.
59.
59.
59.
60.
.314 95.9346 1n
60.
60.
61.
61.
61.
61.
62.
62.
62.
63.
.311 94.2637 1n
63.
63.
64.
.3989 93.668 1n
64.
64.
65.
65.
65.
66 .
66 .
66.
66.
67.
.356 91.9971 1n
67.
67.
68.
68.
68.
68.
69.
69.
69.
70.
70.
70.
70.
71.
.3442 89.7305 1n
71.

57

60

63

64

67

71

4917 98.0586 1n
771 97.8916 1n
0366 97.748 1n

5796 97.4375 1n
8589 97.2939 1n
1372 97.1514 1n
4028 96.9844 1n
6821 96.8418 1n
9468 96.6973 1n
2251 96.5303 1n
5044 96.3877 1n
77 96.2441 1n

0483 96.0771 1n

5923 95.791 1n
8706 95.624 1n
1362 95.4805 1n
4155 95.3379 1n
6802 95.1709 1n
9585 95.0273 1n
2241 94.8848 1n
5034 94.7178 1n
7681 94.5742 1n
0464 94.4307 1n

5903 94.1211 1n
856 93.9775 1n
1343 93.8105 1n

6646 93.5244 1n
9438 93.3574 1n
2085 93.2139 1n
4731 93.0713 1n
7524 92.9043 1n
0171 92.7607 1n
2817 92.6177 1n
561 92.4507 1n
8257 92.3076 1n
0903 92.1641 1n

6353 91.854 1n
8999 91.7109 1n
1655 91.5439 1n
4292 91.4004 1n
6948 91.2573 1n
9595 91.0903 1n
2241 90.9473 1n
4897 90.8042 1n
7544 90.6372 1n
02 90.4941 1n

2847 90.3506 1n
5493 90.1836 1n
8149 90.0405 1n
0796 89.8975 1n

5952 89.5874 1n
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1
2
3 71.
4 72.
5 72
6 72
7 72.
8 73.
9 73.
10 73
11 73.
12 74.
13 74.
14 74.
15 74.
16 75.
17 75.
18 75.
19 75.
20 76.
76.
- 7.
23 77.
24 77-
25 77.
26 ;;
27 78.
28 78.
29 78.
30 79'
31 79.
32 79.
33 79
34 80
36 80
37 80
38 80
39 81
40 31
41 81
42 81
43 82.
44 82.
45 82.
46 82.
47 83.
48 83
49 83.
50 83.
51 84.
52 84
53 84.
54 84.
55 85.
56 85.
57 85.
58 85-
59
60

8608 89.4438 1n
1245 89.2769 1n

.3901 89.1338 1n
.6411 88.9907 1n

9067 88.8237 1n
1714 88.6807 1n
4224 88.5371 1n

.687 88.3701 1n

938 88.2271 1n
2026 88.084 1n
4536 87.917 1n
7192 87.7739 1n
9702 87.6304 1n
2358 87.4634 1n
4868 87.3203 1n
7368 87.1772 1n
9878 87.0103 1n
2534 86.8672 1n
5044 86.7236 1n
7554 86.5566 1n
0063 86.4136 1n
2573 86.2705 1n
5083 86.1035 1n

.7593 85.9604 1n

0112 85.8169 1n
2612 85.6499 1n
5122 85.5068 1n
7632 85.3638 1n
0142 85.2207 1n
2651 85.0537 1n
5024 84.9102 1n

.7534 84.7671 1n
.0044 84.6001 1n
.2417 84.457 1n
.4927 84.314 1n
.729 84.147 1n

.981 84.0034 1n
.2183 83.8604 1n
L4692 83.6934 1n
.7065 83.5503 1n
.9429 83.4072 1n

1938 83.2402 1n
4312 83.0967 1n
6685 82.9536 1n
9058 82.7866 1n
1421 82.6436 1n

.394 82.5005 1n

6313 82.3335 1n
8677 82.1899 1n
105 82.0469 1n

.3276 81.8799 1n

5649 81.7368 1n
8022 81.5938 1n
0396 81.4268 1n
2769 81.2832 1n
4985 81.1401 1n
7368 80.9731 1n
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85.
86.
86.
86.
86.
87.
.3403
87.
87.
88.
88.
88.
88.
88.
89.
.3618
89.
89.
90.
90.
90.
90.
90.
91.
.3286
91.
91.
91.
92.
.3882
92.
92.
93.
93.
93.
93.
93.
94.
94.
94.
94.
94.
95.
95.
95.
95.
95.
96.
96.
96.
96.
96.
97.
97.
97.
97.
97.

87

89

91

92

9595
1958
4331
6567
8804
1167

80.
80.
80.

80

8301

1n

687 1n

52 1n
.3765
80.
80.
79.

2334
0664
9233

1n
1n
1n
1n

563 79.7803 1n

8003
0239
2466
4692
6929
9155
1392

5854
7944
0171
2407
4644
6733

79.
79.
.3267
79.
79.
78.
78.
78.
78.
78.
78.
77.
77.

79

77

6133
4697

1597
0166
8735
7065

1n
1n
1n
1n
1n
1n
1n

563 1n

4199
2529
1099
9668
7998

.6563

1n
1n
1n
1n
1n
1n

896 77.5132 1n
106 77.3462 1n

5376
7476
9702
1792

5981
8208
0298
2397
4487
6577

77.

77

2031

.0601
76.
76.
76.
76.
76.
76.
75.
75.
75.
75.

8931
7495
6064
4395
2964
1533
9863
8433
6997
5327

1n
1n
1n
1n
1n
1n
1n
1n
1n
1n
1n
1n

853 75.3896 1n
062 75.2466 1n
271 75.0796 1n
48 74.936 1n
793 1n
626 1n

6899
8853
0942
2896
4985
6938
9028
0981
2935
4878
6978
8921
0884
2827

74.
74.
74.
.3398
74.
74.
73.
73.
73.
73.
73.
73.
.9795
2.

74

72

4829

1729
0293
8862
7192
5762
4331
2661

1n
1n
1n
1n
1n
1n
1n
1n
1n

123 1n

8125

1n
1n

478 72.6694 1n
6743 72.5264 1n
8696 72.3594 1n
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1
2
3 98.
4 98.
5 98.
6 98.
7 98.
8 99.
9 99.
10 99
11 99.
12 99.
13 99.
14 100.
15 100
16 100.
17 100.
18 100.
19 101.
20 101.
21 101.
22 101.
23 101.
oa 101.
26 102
102.
gg 102.
29 102.
30 103.
1 103.
3 103
32 103.
33 103.
34 103.
35 104
36 104.
37 104
38 104
39 104
40 104
41 105.
42 105.
43 105
44 105.
45 105.
46 105.
47 106.
48 106.
49 106
50 106.
51 106.
52 106.
53 106
54 S
55 106
56 107
57 107
59
60

0649
2456
4409
6362
8179
0122
2075

.3892

5845
7651
9468
142
.324
505
686
867
049

412
592
774
955
136
.303
486
667
833
015
182
.364
532
699
866
.046
214
.382
.549
.716
.883

72.
72.
71.

71

71
71

70.
70.
70.
70.
70.
69.
69.
23 69.6626 1n
69.
.3525
69.
69.
68.
68.
68.
68.
.3027
68.
67.
67.
67.
67.
.396 1n
67.
67.
66.
66.
66.
66.
05 66.3223 1n
219 66.1792 1n

69

68

67

2158
0728
9058

L7627
71.
71.
.3096
.166 1n
71.
70.

6196
4526

0229

1n
1n
1n
1n
1n
1n
1n

1n

856 1n

7129
5698
4023
2593
1162
9492
8062

4956

2095
0425
8994
7563
5894
4458

1357
9927
8496
6821
5391

1n
1n
1n
1n
1n
1n
1n

1n
1n
1n
1n
1n
1n
1n
1n
1n
1n
1n
1n
1n
1n

229 1n

0859
9424
7754
6323
4893

1n
1n
1n
1n
1n

.386 66.0361 1n

707
874
041
195
.362
515
682
836

7256
5825
4155
2725
1294
9619
8188
6758

54 65.8691 1n
65.
65.
65.
65.
65.
64.
64.
64.

1n
1n
1n
1n
1n
1n
1n
1n

.99 64.5088 1n

.99 64.5088 mo
.157 64.3657 1n
.31 64.2227 1n
.464 64.0557 1n
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107.
107.
107.
108.
108.
108
108.
108.
108.
108.
109.
109.
109.
109.
109.
109.
110.
110.
110
110.
110.
110.
110.
111.
111.
111.
111.
111.
111.
111.
111.
112.
112.
112
112.
112.
112.
112
113.
113.
113
113.
113.
113.
113.
113.
114.
114.
114
114.
114.
114.
114.
114.
115.
115.
115.

617 63.9121 1n
77 63.769 1n

924 63.6021 1n
091 63.459 1n
231 63.3159 1n

.384 63.1489 1n

538 63.0054 1n
691 62.8623 1n
844 62.6953 1n
998 62.5522 1n
137 62.4092 1n
291 62.2417 1n
445 62.0986 1n
583 61.9556 1n
737 61.7886 1n
876 61.6455 1n
03 61.5024 1n
169 61.3354 1n

.308 61.1919 1n

461 61.0488 1n
602 60.8818 1n
741 60.7388 1n
88 60.5957 1n
02 60.4287 1n
16 60.2852 1n
299 60.1421 1n
438 59.9751 1n
578 59.832 1n
717 59.6885 1n
857 59.5215 1n
996 59.3784 1n
135 59.2354 1n
261 59.0684 1n

.4 58.9253 1n

541 58.7822 1n
666 58.6152 1n
805 58.4717 1n

.93 58.3286 1n

07 58.1616 1n
195 58.0186 1n

.321 57.8755 1n

46 57.708 1n

586 57.5649 1n
711 57.4219 1n
836 57.2549 1n
962 57.1118 1n
102 56.9688 1n
228 56.8252 1n

.353 56.6582 1n

478 56.5151 1n
604 56.3721 1n
715 56.2051 1n
84 56.062 1n

966 55.9185 1n
091 55.7515 1n
218 55.6084 1n
329 55.4653 1n
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115.
115.
115.
115.
115.
1l6.
1l6.
116.
116.
1l6.
1le6.
1le6.
116.
116.
117.
117.
117
117.
117
117.
117.
117.
117
118.
118.
118.
118
118.
118.
118.
118.
118.
119.
119.
119.
119
119.
119.
119.
119.
119.
119.
120.
120.
120.
120
120.
120.
120.
120.
120.
120.
120.
121.
121.
121.
121.

455 55.2983 1n
58 55.1553 1n

692 55.0117 1n
818 54.8447 1n
928 54.7017 1n
054 54.5586 1n
166 54.3916 1n
278 54.2485 1n
403 54.1055 1n
515 53.938 1n

626 53.7949 1n
738 53.6519 1n
849 53.4849 1n
974 53.3418 1n
086 53.1982 1n
198 53.0313 1n

.309 52.8882 1n

42 52.7451 1n

.532 52.5781 1n

644 52.4351 1n
742 52.2915 1n
853 52.1245 1n

.965 51.9814 1n

076 51.8384 1n
174 51.6714 1n
286 51.5283 1n

.397 51.3853 1n

495 51.2178 1n
607 51.0747 1n
704 50.9316 1n
816 50.7646 1n
913 50.6216 1n
024 50.478 1n
123 50.311 1n
22 50.168 1n

.332 50.0249 1n

429 49.8579 1n
527 49.7148 1n
625 49.5713 1n
722 49.4043 1n
82 49.2612 1n
931 49.1182 1n
029 48.9512 1n
126 48.8081 1n
224 48.665 1n

.307 48.4976 1n

406 48.3545 1n
503 48.2114 1n
6 48.0444 1n

699 47.9014 1n
795 47.7578 1n
879 47.5908 1n
977 47.4478 1n
075 47.3047 1n
159 47.1377 1n
256 46.9946 1n
34 46.8516 1n
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121.
121.
121.
121
121.
121.
121.
122
122.
122.
122
122.
122.
122.
122.
122.
122.
122.
122
123.
123.
123.
123
123.
123.
123.
123.
123.
123.
123.
123.
124.
124.
124
124.
124
124.
124
124.
124.
124.
124.
124.
124.
124.
125.
125.
125.
125.
125
125.
125.
125.
125.
125.
125.
125.

437
521
619

.703

799
883
967

.065

149
232

.316
4 45.0376 1n
44,
L7275
44.
44.
44.
44,
43.
43.
43.
43.
.32 43.3677 1n

498
582
665
749
833
916

.999

069
153
237

46.
46.
.3979
46.
46.
45.
45.
45.
45.
.3242
45.

46

45

44

6846

1n

541 1n

1n

231 1n

0879
9443
7773
6343
4912

1812

8706

5845
4175
2744
1313
9639
8208
6777
5107

1n
1n
1n
1n
1n
1n
1n

1n
1n
1n
1n
1n
1n
1n
1n
1n
1n

404 43.2241 1n
487 43.0571 1n
557 42.9141 1n

64 42.771 1n
42.
42.

724
794
878
948
032
101

.185

254

.337

408

.478

561
631
701
785
854
924
994
064
133
203
273

.356

425
482
551
621
691

42

41

40

39.
38.
38.
38.

6279
4609

.3174
42.
42.
41.
41.
41.
41.
41.
.1006
40.
40.
40.
40.
.3608
40.
40.
39.
39.
39.
39.
39.
39.

1743
0073
8643
7212
5542
4111
2676

9575
8145
6475
5039

1938
0508
9077
7407
5977
4541
2871

1n
1n
1n
1n
1n
1n
1n
1n
1n
1n
1n
1n
1n
1n
1n
1n
1n
1n
1n
1n
1n
1n
1n

144 1n
001 1n
834 1n

6909
5474

1n
1n

76 38.3804 1n
83 38.2373 1n
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125.
125.
126.
126.
126.
126.
126.
.361 37.0205 1n
126.
126.
126.
126.
126.
126.
126.
126.
126.
126.
.043 35.374 1n
127.
127.
127.
.281 34.7534 1n
.336 34.6104 1n
.392 34.4673 1n
127.
127.
127.
127.
127.
127.
127.
127.

126

127

127
127
127

127

128
128

9 38.0942 1n

956 37.9272 1n
025 37.7837 1n
095 37.6406 1n
166 37.4736 1n
22 37.3306 1n
291 37.1875 1n

416 36.8774 1n
486 36.7339 1n
542 36.5669 1n
612 36.4238 1n
667 36.2808 1n
737 36.1138 1n
792 35.9707 1n
862 35.8271 1n
918 35.6602 1n
974 35.5171 1n

099 35.207 1n
155 35.0635 1n
224 34.9204 1n

448 34.3003 1n
517 34.1572 1n
574 34.0137 1n
628 33.8467 1n
685 33.7036 1n
741 33.5605 1n
796 33.3936 1n
852 33.25 1n

.908 33.1069 1n
127.
128.
128.
128.
128.
128.
128.
.34 31.8901 1n
.396 31.7471 1n
128.
128.
128.
128.
128.
128.
128.
128.
128.
128.
128.
129.
129.
129.

964 32.9399 1n
02 32.7969 1n
076 32.6538 1n
131 32.4868 1n
187 32.3438 1n
229 32.2002 1n
285 32.0332 1n

453 31.5801 1n
494 31.437 1n
549 31.2935 1n
606 31.1265 1n
662 30.9834 1n
703 30.8403 1n
758 30.6733 1n
8 30.5303 1n

857 30.3867 1n
912 30.2197 1n
954 30.0767 1n
01 29.9336 1n
052 29.7666 1n
107 29.6235 1n
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129.
129.
129.
129.
129
129
129.
129.
129.
129.
129.
129.
129.
129.
129.
129.
129.
129.
129.
130.
130.
130.
130.
130.
130.
130.
130
130
130.
130.
130.
130.
130.
130.
130.
130.
130.
130.
130.
130.
130.
130.
130.
130.
131.
131.
131.
131.
131.
131.
131.
131.
131
131
131.
131.
131.

149 29.48 1n

205 29.313 1n
248 29.1699 1n
29 29.0269 1n

.344
.386

442
484
526
582
624
666
708
763
804
847
888

28.
28.
28.
28.
28.
28.
27.
27.
27.
27.

27

8599 1n
7168 1n
5732 1n
4302 1n
2632 1n
1201 1n
9771 1n
8101 1n
6665 1n
5234 1n

.3564 1n
27.
27.

2134 1n
0703 1n

93 26.9033 1n
972 26.7598 1n
014 26.6167 1n
07 26.4497 1n

112
153
195
237
279

.321
.362

404
446
474
516
557
599
641
683
725
753
794
836
878
907
949
991
018

26

25

24
24

.3066 1n
26.
25.
25.
25.
25.
.3999 1n
25.
25.
24.
24.
24.

1636 1n
9966 1n
853 1n
71 1n

543 1n

2568 1n
0898 1n
9463 1n
8032 1n
6362 1n

.4932 1n
.3501 1n
24.
24.
23.
23.
23.
23.
23.
23.
22.
22.

1831 1n
0396 1n
8965 1n
7295 1n
5864 1n
4434 1n
2764 1n
1328 1n
9897 1n
8228 1n

06 22.6797 1n

101
129
171
213
241
283

.311
.353

22.
.3696 1n
.2261 1n
22.
21.
21.
.6299 1n
21.

22
22

21

5366 1n

083 1n
916 1n
7729 1n

4629 1n

38 21.3193 1n
422 21.1763 1n
45 21.0093 1n
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131.492 20.8662 1n

131.52 20.7231 1n

131.562 20.5562 1n

131.59 20.4126 1n

131.631 20.2695 1n

131.66 20.1025 1n

131.687 19.9595 1n

131.73 19.8164 1n

131.757 19.6494 1n

131.785 19.5059 1n

131.827 19.3628 1n

131.855 19.1958 1n

S

save_ctm

/Helvetica*1l findfont [6.25 0 0 -6.25 0 0 ]Jmfnt sfnt
BuildWidthShowArray

142.524 58.6865 mov

(1) sh

/Helvetica*3 findfont [6.25 0 0 -6.25 0 0 ]Jmfnt sfnt
BuildWidthShowArray

145.999 58.6865 mov

(5) sh

/Helvetica*2 findfont [6.25 0 0 -6.25 0 0 ]mfnt sfnt
BuildWidthShowArray

149.474 58.6865 mov

(00) sh

restore_ctm

save_ctm

$ADOBeginSubsetFont: Helvetica AddGlyphs

systemdict begin

/Helvetica

findfont dup

/Private get begin

/CharStrings get begin

/space

<10bf317079c7734bf7> ND

end end

end

/Helvetica findfont /Encoding get
dup 32 /space put

pop

$ADOEndSubsetFont

/Helvetica*4

[

32{/.notdef }repeat /space 223{/.notdef}repeat
] /Helvetica nfnt

/Helvetica*4 findfont [0 -7.75 -7.75 0 0 0 ]mfnt sfnt
BuildWidthShowArray

165.796 91.7349 mov

() sh

restore_ctm

0.5 1w

134.778 18.7969 mo

136.98 16.583 1n

139.102 18.6943 1n

s
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13.6133 172.384 mo
11.3994 170.182 1n
13.5107 168.06 1n

s

137.171 165.575 mo
169.649 165.575 1n
s

147.733 169.963 mo
253.752 169.963 1n
s

170.05 165.613 mo
186.137 151.131 1n
s

save_ctm
/Helvetica*2 findfont [6.25 0 0 -6.25 0 0 ]Jmfnt sfnt
BuildWidthShowArray
142.972 171.859 mov
(0) sh

restore_ctm
save_ctm
$ADOBeginSubsetFont: Helvetica AddGlyphs

systemdict begin

/Helvetica

findfont dup

/Private get begin

/CharStrings get begin

/R
<10bf317007bafcd36d9067ea43£338836a690b10blcflaacal947f9ale77a’7
1d10ec8b1050df433915ee2cd0ed69¢c86d9dbf18a60de38b7656e76e7197
38103033e6936b1b36e99f93d2e5855da52c0300> ND

/a
<10b£f31704ab2503030c021d3d8028b7bcdbfbddalb384d37165e7edc7224
c6b7284£4de3fb2230c3519caldfdf0794ae73a56195e366ee517aealbc’
15d8e71lcabdeal0d350cb831acabbd036571313dd703ee062740a71fb36d
413e17368e48b3738caaf8619abl6df6cdechb0dcbd3677£8c5bf8c42£568
> ND

/1
<10b£f317027e610bfa7f58864b8a844d638cbal0895c23a50649476cd3513
20433660> ND

/1

<10bf317027e610bfa71al148£1972e3967a34832e55> ND

/n
<10b£f31702094ca827£fd8441c0957d83eccde8fe7al9fdecldee56880a8ac
6704f60fb746£4455bf7692c8e2ad462cae77al324bebf77f6593a284862ac
3209d1bde2c95ed48bfa234b785a19fdf4fl1edd8aecd42c7831e943019755
8la7f3> ND

/o
<10b£f317047276c4999ccbb3f4b024eb7723deb0824e8e82581c5ac58a4dab
959608a2d991f31lccafef4241c1038db31d0c5d44a55b86ae3937f5c626d
032a9801116bl15e6£019245a8312dd1434dd03dd8a36d2> ND

/r
<10b£f317036dela736fd7044d328eb56610489f58e06£422d5d8826e2d999
7d6965f0a38f44df78838b515ecbha86abbf241c7e5d8a53¢c76£c22a6¢c180
d13dff057f646f7b5e7a09debb018bdbfcl164820868991cbf59f> ND

/s
<10bf317040c2e74a50db8320b72aa362422c5046££900196ab3f5f434a4da
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1

2

3 ef605ac2e8787b3b2c0a32f8140a7cafd48f682c792596170e829%a74eecab9

4 ebbl3e5172982e4c3aa3bd41b0£f2649cd6fc7558007ffe3d8b95¢c3a53b15
5 d60552dc9d8b58f17081fcda3d7441e8da35b81ca90071d9a58c33330a6c
6 c65f543fd95a38eac5bb470b69332ac4e09a31d6£f£f0c3c6f£7132bal8b41l3
7 e71£969364b63412c18b670d7baef70c500eb778e76e> ND

8 /t

9 <10bf317065f8e1c4514de29c8c0648dd97151e5185bd64bac354fa8dlct3
10 e4893266bd83dbe34£f939%afaadl3ebbf292e9ecbbecbbcf7880761e8a4389
11 bdl1570£56££019190d£f8> ND

12 end end

13 end

14 /Helvetica findfont /Encoding get

15 dup 82 /R put

16 dup 97 /a put

17 dup 105 /i put

18 dup 108 /1 put

19 dup 110 /n put

20 dup 111 /o put

21 dup 114 /r put

22 dup 115 /s put

23 dup 116 /t put

24 pop

25 $ADOEndSubsetFont

26 /Helvetica*5

27 [

28 82{/.notdef}repeat /R 14{/.notdef}repeat /a 7{/.notdef}repeat /i
29 2{/.notdef}repeat /1

30 /.notdef /n /o 2{/.notdefl}repeat /r /s /t 139{/.notdef}repeat
1 ] /Helvetica nfnt

3 /Helvetica*5 findfont [6.25 0 0 -6.25 0 0 ]Jmfnt sfnt

32 BuildWidthShowArray

33 192.715 158.715 mov

34 (Rotational) sh

35 /Helvetica*4 findfont [6.25 0 0 -6.25 0 0 Jmfnt sfnt

36 BuildWidthShowArray

37 220.853 158.715 mov

38 () sh

39 /Helvetica*5 findfont [6.25 0 0 -6.25 0 0 ]mfnt sfnt

40 BuildWidthShowArray

41 222.59 158.715 mov

42 (transitions) sh

43 restore_ctm

44 186.324 151.032 mo

45 253.845 151.032 1n

46 s

47 137.323 155.054 mo

48 169.8 155.054 1n

49 S

50 169.844 155.255 mo

51 186.204 134.156 1n

52 S

53 186.474 133.98 mo

54 253.996 133.98 1n

55 S

56 save_ctm

57 /Helvetica*5 findfont [6.25 0 0 -6.25 0 0 ]Jmfnt sfnt

58 BuildWidthShowArray

59

60
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197.75 166.946 mov
(o) sh
$ADOBeginSubsetFont: Helvetica AddGlyphs

systemdict begin

/Helvetica

findfont dup

/Private get begin

/CharStrings get begin

/c
<10bf317041£0a949233299062£20927d17046b803a3239107£5£c5937643
6d193872a9c41376664ee1d53646aab55191£7£22c2d93139e9b3£1£9218
d273604ce5dbbf3c0707849e2a0760> ND

/e
<10bf31704ab2503030fec2f45e7e5cf47e903e674aa3389£3620374e8c9%e
d34a92ac68abe08c5fb790c6003e9d3a6d07d3d1b09583¢c781dacd978778
Ofb%acba77le6fcfe215aa4800c46£320£947cl6c522a6b6cd76318c56£25
e3703c6a5c41576b7£6c890695b9841c9ec2> ND

/£
<10bf31706£d71d386b83230daddba58a9e6370£44bacd52b1729701425a3
043058b817c8fb50597ee8d8ledc0a37a40b7e19b23074ce2d363afabeed
6552508937dc332c9dd4e8b3c28e57028b5f6b6630el182481990b1c2918b8
051d7d1a830acbce6746> ND

/h
<10b£f31702094ca827£d8441c0957d83eccde8fe7al9fdecldee56880a8ac
6704f60fb746£4455b£7692c80e4dd6£72689feldfcf08b95d9d27b629cH
60be320675¢c7£0d22ac1909addc91e4d24£538497¢c3al125£2290£f2e33a5c0
34095c76> ND

/m
<10bf317021c2695e9c7fa6f82eedl1619e9e5c441345edc34908al1558c814
d098cad2a350950c603d48fbbf1dd3892ba3a7a0£1377b46e09%ac5cadeba
435db726ce747dab69cfed4ab554ba84052e66£fc7e07266c9817537d65bf
£31b24021d£f986002b731bd41bbf2101€a82a479977265b6aledfde920b0
69054a15036b7d78794b70c9c5ec866aa5647a925¢c21749b£38329¢c508438
b6eafd5abbaf882d0f9ce6> ND

/u
<10bf31703£932£5ed018c596aaa8f7609375£318f4ecbec66e97863e3512
f£f20661d34a4e877adb4c4b5c4a6d91847b1377efecd3al8443467ed2398e
c773d19d50£0765c1a8c0£3£7a31£d382b41£ddd16b9d£52d173511bb8dd
7c> ND

/v
<10bf317069pb1fd714631ecallc760070117668a0c05e5b38c7d861£456c0
e3dd6317ac8060fdadl7b6a854b5db0£fcf934a34a5a2> ND

/y
<10bf3170789a7df8aefa30c3938£228b6b52130014271654504£35238741
a244043537£fe890efa6389032d5a401fa6e2966e86999b879839803ea716
€946819819ecb365bc221200103f4a35d4583ace0d158a40057484793585
990bdal661163ff61d7709d6c92810ca8ead63d8> ND

end end

end

/Helvetica findfont /Encoding get

dup 99 /c put

dup 101 /e put

dup 102 /f put

dup 104 /h put

dup 109 /m put

dup 117 /u put
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1
2
3 dup 118 /v put
4 dup 121 /y put
S pop
6 %ADOEndSubsetFont
7 /Helvetica*6
8 [
9 99{/.notdef}repeat /c /.notdef /e /f /.notdef /h 4{/.notdef}repeat
10 /m 7{/.notdefl}repeat /u /v 2{/.notdefl}repeat /y 134{/.notdef}repeat
11 ] /Helvetica nfnt
12 /Helvetica*6 findfont [6.25 0 0 -6.25 0 0 ]Jmfnt sfnt
13 BuildWidthShowArray
14 201.225 166.946 mov
15 (f) sh
16 /Helvetica*4 findfont [6.25 0 0 -6.25 0 0 ]Jmfnt sfnt
17 BuildWidthShowArray
18 202.962 166.946 mov
19 () sh
20 /Helvetica*6 findfont [6.25 0 0 -6.25 0 0 ]Jmfnt sfnt
21 BuildWidthShowArray
22 204.7 166.946 mov
23 (he) sh
24 /Helvetica*5 findfont [6.25 0 0 -6.25 0 0 ]Jmfnt sfnt
25 BuildWidthShowArray
26 211.65 166.946 mov
27 (a) sh
28 /Helvetica*6 findfont [6.25 0 0 -6.25 0 0 ]Jmfnt sfnt
29 BuildWidthShowArray
30 215.124 166.946 mov
1 (vy) sh
3 /Helvetica*4 findfont [6.25 0 0 -6.25 0 0 ]Jmfnt sfnt
32 BuildWidthShowArray
33 221.374 166.946 mov
34 () sh
35 /Helvetica*6 findfont [6.25 0 0 -6.25 0 0 ]mfnt sfnt
36 BuildWidthShowArray
37 223.112 166.946 mov
38 (m) sh
39 /Helvetica*5 findfont [6.25 0 0 -6.25 0 0 ]mfnt sfnt
40 BuildWidthShowArray
41 228.318 166.946 mov
42 (ol) sh
43 /Helvetica*6 findfont [6.25 0 0 -6.25 0 0 ]Jmfnt sfnt
44 BuildWidthShowArray
45 233.181 166.946 mov
46 (ecu) sh
47 /Helvetica*5 findfont [6.25 0 0 -6.25 0 0 ]lmfnt sfnt
48 BuildWidthShowArray
49 243.256 166.946 mov
50 (1) sh
51 /Helvetica*6 findfont [6.25 0 0 -6.25 0 0 ]Jmfnt sfnt
52 BuildWidthShowArray
53 244.643 166.946 mov
54 (e) sh
55 /Helvetica*5 findfont [6.25 0 0 -6.25 0 0 ]Jmfnt sfnt
56 BuildWidthShowArray
57 248.118 166.946 mov
58 (S) sh
59
60
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restore_ctm

save_ctm

/Helvetica*5 findfont [6.25 0 0 -6.25 0 0
BuildWidthShowArray

192.588 139.662 mov

(Rotational) sh

/Helvetica*4 findfont [6.25 0 0 -6.25 0 O
BuildWidthShowArray

220.726 139.662 mov

() sh

/Helvetica*5 findfont [6.25 0 0 -6.25 0 O
BuildWidthShowArray

222.463 139.662 mov

(transitions) sh

restore_ctm

158.041 94.6924 mo

253.44 94.6924 1n

s

save_ctm

/Helvetica*5 findfont [6.25 0 0 -6.25 0 O
BuildWidthShowArray

202.624 147.893 mov

(o) sh

/Helvetica*6 findfont [6.25 0 0 -6.25 0 0
BuildWidthShowArray

206.099 147.893 mov

(f) sh

/Helvetica*4 findfont [6.25 0 0 -6.25 0 0
BuildWidthShowArray

207.836 147.893 mov

() sh

/Helvetica*5 findfont [6.25 0 0 -6.25 0 O
BuildWidthShowArray

209.574 147.893 mov

(1i) sh

$ADOBeginSubsetFont: Helvetica AddGlyphs

systemdict begin
/Helvetica

findfont dup

/Private get begin
/CharStrings get begin
/9

<10bf317047276c4999ab487309fd1a934c068fa8af93867c98fe2d791dea

Imfnt

Imfnt

Imfnt

Imfnt

Imfnt

Imfnt

Imfnt

sfnt

sfnt

sfnt

sfnt

sfnt

sfnt

sfnt

e75259b1e709a7ce38728505faa76990beaded72£11574996fac422e82£5
6£6057af7c3e4840blccd340c40278761c266866a20aca3639945£430d13
634443257acf715db94183£924848b87aab9%6£falf720£d40££93a60d567e
e42b466a25baf45564£62c125ec9£5adb5934a5579d10dd2748d53617e66

98549c> ND

end end

end

/Helvetica findfont /Encoding get
dup 103 /g put

pop

$ADOEndSubsetFont

/Helvetica*7

[
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1
2
3 103{/.notdef}repeat /g 152{/.notdef}repeat
4 ] /Helvetica nfnt
5 /Helvetica*7 findfont [6.25 0 0 -6.25 0 0 Jmfnt sfnt
6 BuildWidthShowArray
7 212.348 147.893 mov
8 (g) sh
9 /Helvetica*6 findfont [6.25 0 0 -6.25 0 0 ]Jmfnt sfnt
10 BuildWidthShowArray
11 215.823 147.893 mov
12 (h) sh
13 /Helvetica*5 findfont [6.25 0 0 -6.25 0 0 ]lmfnt sfnt
14 BuildWidthShowArray
15 219.298 147.893 mov
16 (t) sh
17 /Helvetica*4 findfont [6.25 0 0 -6.25 0 0 ]lmfnt sfnt
18 BuildWidthShowArray
19 221.036 147.893 mov
20 () sh
21 /Helvetica*6 findfont [6.25 0 0 -6.25 0 0 ]mfnt sfnt
22 BuildWidthShowArray
23 222.773 147.893 mov
25 /Helvetica*5 findfont [6.25 0 0 -6.25 0 0 Jmfnt sfnt
26 BuildWidthShowArray
27 227.98 147.893 mov
28 (ol) sh
29 /Helvetica*6 findfont [6.25 0 0 -6.25 0 0 ]Jmfnt sfnt
30 BuildWidthShowArray
232.842 147.893 mov
31 (ecu) sh
32 /Helvetica*5 findfont [6.25 0 0 -6.25 0 0 ]Jmfnt sfnt
33 BuildWidthShowArray
34 242.917 147.893 mov
35 (1) sh
36 /Helvetica*6 findfont [6.25 0 0 -6.25 0 0 Jmfnt sfnt
37 BuildWidthShowArray
38 244.304 147.893 mov
39 (e) sh
40 /Helvetica*5 findfont [6.25 0 0 -6.25 0 0 ]mfnt sfnt
41 BuildWidthShowArray
42 247.779 147.893 mov
43 (s) sh
44 restore_ctm
45 save_ctm
46 $ADOBeginSubsetFont: Helvetica AddGlyphs
47
48 systemdict begin
49 /Helvetica
50 findfont dup
51 /Private get begin
52 /CharStrings get begin
53 /v
54 <10bf3170573£824b12583a5c22b8f9dfe20065e831d5daloeba5l12eb722d5
55 028£1679¢c64c43c669716c5d9%9a6beb31a1882e0959¢cd84893d98> ND
/b
gs <10b£f31702094ca820c254a78deec33d46bcefb3b88be60acda539ccd6302
58 cfc62a03dc640b42£99a02da%9a79950b22a9d589cc8ecdf47aad59a18d38
59
60
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3898e7a208643c25aa7851246ceab7df87683£faba6ff9c36a6d19892b70b

8f6e52f6> ND
end end
end

Molecular Physics

/Helvetica findfont /Encoding get

dup 86 /V put

dup 98 /b put

pop

$ADOEndSubsetFont
/Helvetica*8

[

86{/.notdef}repeat /V
] /Helvetica nfnt
/Helvetica*8 findfont
BuildWidthShowArray
191.285 113.509 mov
(V) sh

/Helvetica*5 findfont
BuildWidthShowArray
195.453 113.509 mov
(i) sh

/Helvetica*8 findfont
BuildWidthShowArray
196.841 113.509 mov
(b) sh

/Helvetica*5 findfont
BuildWidthShowArray
200.316 113.509 mov
(rational) sh
/Helvetica*4 findfont
BuildWidthShowArray
220.809 113.509 mov
() sh

/Helvetica*5 findfont
BuildWidthShowArray
222.547 113.509 mov
(transitions) sh
restore_ctm

save_ctm

/Helvetica*5 findfont
BuildWidthShowArray
197.32 121.738 mov
(o) sh

/Helvetica*6 findfont
BuildWidthShowArray
200.795 121.738 mov
(f) sh

/Helvetica*4 findfont
BuildWidthShowArray
202.532 121.738 mov
() sh
/Helvetica*6 findfont
BuildWidthShowArray
204.27 121.738 mov
(he) sh

/Helvetica*5 findfont
BuildWidthShowArray

URL.:

11{/.notdef}repeat /b 157{/.notdef}repeat

[6.25 0 0 -6.25 0 O
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Imfnt

Imfnt

Imfnt

Imfnt

Imfnt

Imfnt

sfnt

sfnt

sfnt

sfnt

sfnt

sfnt

sfnt

sfnt

sfnt
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1
2
3 211.22 121.738 mov
4 (a) sh
5 /Helvetica*6 findfont [6.25 0 0 -6.25 0 0 ]mfnt sfnt
6 BuildWidthShowArray
7 214.695 121.738 mov
8 (vy) sh
9 /Helvetica*4 findfont [6.25 0 0 -6.25 0 0 ]Jmfnt sfnt
10 BuildWidthShowArray
11 220.945 121.738 mov
12 () sh
13 /Helvetica*6 findfont [6.25 0 0 -6.25 0 0 ]lmfnt sfnt
14 BuildWidthShowArray
15 222.682 121.738 mov
16 (m) sh
17 /Helvetica*5 findfont [6.25 0 0 -6.25 0 0 ]mfnt sfnt
18 BuildWidthShowArray
19 227.889 121.738 mov
20 (ol) sh
21 /Helvetica*6 findfont [6.25 0 0 -6.25 0 0 ]Jmfnt sfnt
22 BuildWidthShowArray
23 232.751 121.738 mov
24 (ecu) sh
25 /Helvetica*5 findfont [6.25 0 0 -6.25 0 0 Jmfnt sfnt
26 BuildWidthShowArray
27 242.826 121.738 mov
28 (1) sh
29 /Helvetica*6 findfont [6.25 0 0 -6.25 0 0 ]lmfnt sfnt
30 BuildWidthShowArray
244.213 121.738 mov
31
(e) sh
32 /Helvetica*5 findfont [6.25 0 0 -6.25 0 0 ]Jmfnt sfnt
33 BuildWidthShowArray
34 247.688 121.738 mov
35 (s) sh
36 restore_ctm
37 save_ctm
38 /Helvetica*5 findfont [6.25 0 0 -6.25 0 0 ]mfnt sfnt
39 BuildWidthShowArray
40 202.667 74.6011 mov
41 (o) sh
42 /Helvetica*6 findfont [6.25 0 0 -6.25 0 0 ]mfnt sfnt
43 BuildWidthShowArray
44 206.142 74.6011 mov
45 (f) sh
46 /Helvetica*4 findfont [6.25 0 0 -6.25 0 0 ]lmfnt sfnt
47 BuildWidthShowArray
48 207.88 74.6011 mov
49 () sh
50 /Helvetica*5 findfont [6.25 0 0 -6.25 0 0 ]Jmfnt sfnt
51 BuildWidthShowArray
52 209.617 74.6011 mov
53 (1i) sh
54 /Helvetica*7 findfont [6.25 0 0 -6.25 0 0 Jmfnt sfnt
55 BuildWidthShowArray
56 212.392 74.6011 mov
57 (g) sh
58 /Helvetica*6 findfont [6.25 0 0 -6.25 0 0 ]Jmfnt sfnt
59
60
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BuildWidthShowArray
215.867 74.6011 mov
(h) sh

/Helvetica*5 findfont
BuildWidthShowArray
219.342 74.6011 mov
(t) sh

/Helvetica*4 findfont
BuildWidthShowArray
221.08 74.6011 mov
() sh
/Helvetica*6 findfont
BuildWidthShowArray
222.817 74.6011 mov
(m) sh

/Helvetica*5 findfont
BuildWidthShowArray
228.023 74.6011 mov
(ol) sh

/Helvetica*6 findfont
BuildWidthShowArray
232.886 74.6011 mov
(ecu) sh

/Helvetica*5 findfont
BuildWidthShowArray
242.961 74.6011 mov
(1) sh

/Helvetica*6 findfont
BuildWidthShowArray
244.348 74.6011 mov
(e) sh

/Helvetica*5 findfont
BuildWidthShowArray
247.823 74.6011 mov
(s) sh

restore_ctm

save_ctm

/Helvetica*8 findfont
BuildWidthShowArray
190.968 66.8569 mov
(V) sh

/Helvetica*5 findfont
BuildWidthShowArray
195.137 66.8569 mov
(i) sh

/Helvetica*8 findfont
BuildWidthShowArray
196.524 66.8569 mov
(b) sh

/Helvetica*5 findfont
BuildWidthShowArray
199.999 66.8569 mov
(rational) sh
/Helvetica*4 findfont
BuildWidthShowArray
220.493 66.8569 mov
() sh
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Imfnt

Imfnt
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/Helvetica*5 findfont [6.25 0 0 -6.25 0 0 ]Jmfnt sfnt
BuildWidthShowArray

222.23 66.8569 mov

(transitions) sh

restore_ctm

save_ctm

$ADOBeginSubsetFont: Helvetica AddGlyphs

systemdict begin

/Helvetica

findfont dup

/Private get begin

/CharStrings get begin

/two
<10bf31703a9%9b9%e75ea81£f4b86404c8c5b0ed48d346c9f9%ele6722a5907ct
5eb758c85cae665702£340820b73aceb5ell1£7e6546083389554dbb23251d
c842d74279d70cbe6fec8d3905d4e2> ND

end end

end

/Helvetica findfont /Encoding get

dup 50 /two put

pop

$ADOEndSubsetFont

/Helvetica*9

[

50{/.notdef}repeat /two 205{/.notdef}repeat

] /Helvetica nfnt

/Helvetica*9 findfont [6.25 0 0 -6.25 0 0 Jmfnt sfnt
BuildWidthShowArray

28.7456 180.905 mov

(2) sh

restore_ctm

save_ctm

$ADOBeginSubsetFont: Helvetica AddGlyphs

systemdict begin

/Helvetica

findfont dup

/Private get begin

/CharStrings get begin

/parenleft
<10bf31701a61adf3e2604333¢c135913dc3c05542b5c0cb573¢c63ae20564e
d493e9ed6ba94c2577d77fa3ea7a916902daba77e5d888b09%elffd8587ef
6896422b3ed79e8c8e2662f7c01ab0f5> ND

/parenright
<10bf317054ad71391d20880e7d4b55e2d82fb238cf6664c04ea5d16353d7
£85£f0565a49234903£d4253d99e3ee689ded6987929318b16331b6897572
65a8ecb40b8e9ded3c720£64e3e88b> ND

/slash

<10bf317061212edc089¢c8cc0062795d04¢c99918b4b9df229> ND

/H
<10bf31701574fcfa%9e0342a119dd2a9b3763245a86e8730354b783c71£27
e31bdfb7f25bad836884799c6¢c63£3995b> ND

/J
<10bf31706ae07dd133a00eclbabac7aaldafb668bc63840254596a89£506
e0b7558c967fa60e52e5e6eb925b220414a0e8b91cl2ca> ND

/S
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<10bf317033474622541600cc2acc0f%9ala21d860ddl3caebb2a2e0d1ldb84
bf8cl11b9c8200d539d5d6df9ad95df 75¢cbb91lcee52542ba8b2e89d06d385
5f6188883ac9bbacd5c45al2eb260272e8b0d364a7ad65265e472633926fF
e938aace%9a388efe95d9c448e82e19b19326£278£fd880ec47df55e79c728
96119b424b1d449136811125¢c288f0b6£34902005¢c3d5¢c6d67a814fb6c9l
c855aa47d559fb4eal93> ND

/d
<10bf317047276c4999%9a66a7f91a435f5a2bcb493402c2£337c6cefdl1543¢c
564d2b6989b1943e8fd4c28f55b8e5efc85e71ldelcaae3all 7bed9fc6b70
afbalbfd24a27b96bb7alfacf3da’/bfe50e6a042548913a52e71105£7526
30b5196211al32> ND

/p
<10bf31702094ca827c0b31e3f26978ae02e7e4c0£f36b1b5615£f10b414c499
e50702ddb3372392561dbcO0afed06ab340321cb8e542cca’7fb5de8c74274
84ef63ea77040d0ffc2ec6456db0d6620e2f71662e8de73a841le0dcca864
520ce883be8257aa7e4646d5fe5fcf79a1791bef781a08056563e345¢c07f
3b8fe8074841leeff0d29dd36d0eabed6db8114db4£295182> ND

/z
<10b£f31704ab218185f94615d219391¢c6102bb84a292d20406ae334338215
476329%9e7dca%9973db7d91cd833dlcf> ND

end end

end

/Helvetica findfont /Encoding get

dup 40 /parenleft put

dup 41 /parenright put

dup 47 /slash put

dup 72 /H put

dup 74 /J put

dup 83 /S put

dup 100 /d put

dup 112 /p put

dup 122 /z put

pop

$ADOEndSubsetFont

/Helvetica*10

[

40{/.notdef}repeat /parenleft /parenright 5{/.notdef}repeat /slash

24{/.notdef}repeat /H /.notdef

/J 8{/.notdefl}lrepeat /S 16{/.notdef}lrepeat /d 11{/.notdef}repeat /p

9{/.notdef}repeat

/z 133{/.notdef}repeat

] /Helvetica nfnt

/Helvetica*10 findfont [6.25 0 0 -6.25 0 0 ]mfnt sfnt
BuildWidthShowArray

0 188.982 mov

(Sp) sh

/Helvetica*6 findfont [6.25 0 0 -6.25 0 0 ]Jmfnt sfnt
BuildWidthShowArray

7.64369 188.982 mov

(ec) sh

/Helvetica*5 findfont [6.25 0 0 -6.25 0 0 ]Jmfnt sfnt
BuildWidthShowArray

14.2437 188.982 mov

(tral) sh

/Helvetica*4 findfont [6.25 0 0 -6.25 0 0 ]Jmfnt sfnt
BuildWidthShowArray

22.9248 188.982 mov
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1
2
3 () sh
4 /Helvetica*6 findfont [6.25 0 0 -6.25 0 0 ]Jmfnt sfnt
5 BuildWidthShowArray
6 24.6623 188.982 mov
7 (e) sh
8 /Helvetica*5 findfont [6.25 0 0 -6.25 0 0 ]Jmfnt sfnt
9 BuildWidthShowArray
10 28.1373 188.982 mov
11 (n) sh
12 /Helvetica*6 findfont [6.25 0 0 -6.25 0 0 ]Jmfnt sfnt
13 BuildWidthShowArray
14 31.6123 188.982 mov
15 (e) sh
16 /Helvetica*5 findfont [6.25 0 0 -6.25 0 0 ]Jmfnt sfnt
17 BuildWidthShowArray
18 35.0873 188.982 mov
19 (r) sh
20 /Helvetica*7 findfont [6.25 0 0 -6.25 0 0 ]mfnt sfnt
21 BuildWidthShowArray
22 37.1685 188.982 mov
23 (g) sh
24 /Helvetica*6 findfont [6.25 0 0 -6.25 0 0 ]Jmfnt sfnt
25 BuildWidthShowArray
26 40.6435 188.982 mov
27 (y) sh
28 /Helvetica*4 findfont [6.25 0 0 -6.25 0 0 ]Jmfnt sfnt
29 BuildWidthShowArray
30 43.7685 188.982 mov
1 () sh
3 /Helvetica*10 findfont [6.25 0 0 -6.25 0 0 Jmfnt sfnt
32 BuildWidthShowArray
33 45.506 188.982 mov
34 (d) sh
35 /Helvetica*6 findfont [6.25 0 0 -6.25 0 0 Jmfnt sfnt
36 BuildWidthShowArray
37 48.981 188.982 mov
38 (e) sh
39 /Helvetica*5 findfont [6.25 0 0 -6.25 0 0 ]mfnt sfnt
40 BuildWidthShowArray
41 52.456 188.982 mov
42 (nsit) sh
43 /Helvetica*6 findfont [6.25 0 0 -6.25 0 0 ]Jmfnt sfnt
44 BuildWidthShowArray
45 62.1809 188.982 mov
46 (y) sh
47 /Helvetica*4 findfont [6.25 0 0 -6.25 0 0 ]lmfnt sfnt
48 BuildWidthShowArray
49 65.3059 188.982 mov
50 () sh
51 /Helvetica*10 findfont [6.25 0 0 -6.25 0 0 Jmfnt sfnt
52 BuildWidthShowArray
53 67.0434 188.982 mov
54 (\() sh
55 /Helvetica*l findfont [6.25 0 0 -6.25 0 0 ]mfnt sfnt
56 BuildWidthShowArray
57 69.1246 188.982 mov
59
60

URL: http://mc.manuscriptcentral.com/tandf/tmph



©CoO~NOUTA,WNPE

e
[Ny

U OO AR DMBEMDRAMDIMBAEADIAEMDIMNDMNWOWWWWWWWWWWNDNNDNNNNNNNRPRPRERREREREPR
QOO NOURRWNRPOOO~NOUORRWNPRPOOONOUOPRARWNRPOOONOODURAWNRPOOO~NOOODWN

Molecular Physics

/Helvetica*2 findfont [6.25 0 0 -6.25 0 0 ]Jmfnt sfnt
BuildWidthShowArray

72.5996 188.982 mov

(0) sh

/Helvetica*4 findfont [6.25 0 0 -6.25 0 0 ]Jmfnt sfnt
BuildWidthShowArray

76.0746 188.982 mov

() sh

/Helvetica*10 findfont [6.25 0 0 -6.25 0 0 ]mfnt sfnt
BuildWidthShowArray

79.5496 188.982 mov

(J/) sh

/Helvetica*6 findfont [6.25 0 0 -6.25 0 0 ]mfnt sfnt
BuildWidthShowArray

84.4121 188.982 mov

(m) sh

/Helvetica*4 findfont [6.25 0 0 -6.25 0 0 ]Jmfnt sfnt
BuildWidthShowArray

89.6183 188.982 mov

() sh

/Helvetica*10 findfont [6.25 0 0 -6.25 0 0 Jmfnt sfnt
BuildWidthShowArray

91.3558 188.982 mov

(/Hz\)) sh

restore_ctm

save_ctm

/Helvetica*1 findfont [3.125 0 0 -3.125 0 0 Jmfnt sfnt
BuildWidthShowArray

75.4058 185.53 mov

(1) sh

$ADOBeginSubsetFont: Helvetica AddGlyphs

systemdict begin
/Helvetica

findfont dup

/Private get begin
/CharStrings get begin
/nine

<10b£f31703208c2e221b517a5186£3dd55a80efc0b91£8339b£8e009d3bb8
1071cd4106b22a21b246efd012£fcd07b5d465251bb5be2503225d25¢c72e0
ebld2831cfad05be%9699035447bcf343715c7e’dbefb643acefd4726£52¢c

7896554bff21ffda94dd5a4e395032349al14> ND

end end

end

/Helvetica findfont /Encoding get

dup 57 /nine put

pop

$ADOEndSubsetFont

/Helvetica*11l

[

57{/.notdef}repeat /nine 198{/.notdef}repeat
] /Helvetica nfnt

/Helvetica*1l findfont [3.125 0 0 -3.125 0 0 Jmfnt sfnt
BuildWidthShowArray

77.1432 185.53 mov

(9) sh

restore_ctm
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save_ctm
$ADOBeginSubsetFont: Helvetica AddGlyphs

systemdict begin

/Helvetica

findfont dup

/Private get begin

/CharStrings get begin

/three
<10bf31703e65fd7e38478bb8cdc815£391dald8e98fb667aelde5387b%e2
5adfl16al8c21547c5b7e¢4a4d3bb688955858¢c2a2587£884949e50417a4ded
da8e91b48b3dbaefaabl1a288b6b8877¢330£52739b732112e18c9%9e258477
allaf5a92cb3ed0ed0b61758427ed7a13137d28d15> ND

end end

end

/Helvetica findfont /Encoding get

dup 51 /three put

pop

$ADOEndSubsetFont

/Helvetica*12

[

51{/.notdef}repeat /three 204{/.notdef}repeat

] /Helvetica nfnt

/Helvetica*12 findfont [3.125 0 0 -3.125 0 0 Jmfnt sfnt
BuildWidthShowArray

89.813 185.267 mov

(3) sh

restore_ctm

save_ctm

$ADOBeginSubsetFont: Helvetica AddGlyphs

systemdict begin

/Helvetica

findfont dup

/Private get begin

/CharStrings get begin

/E
<10bf317005a58e2868ec80£f87b86200583708£825d6b2¢c1cl1312977a2aa0
9136ca794a38c61a48ea76846c0£02d850d7a99%9e> ND

end end

end

/Helvetica findfont /Encoding get

dup 69 /E put

pop

$ADOEndSubsetFont

/Helvetica*13

[

69{/.notdef}repeat /E 186{/.notdef}repeat

] /Helvetica nfnt

/Helvetica*13 findfont [6.25 0 0 -6.25 0 0 Jmfnt sfnt
BuildWidthShowArray

102.48 13.4912 mov

(E) sh

/Helvetica*5 findfont [6.25 0 0 -6.25 0 0 ]Jmfnt sfnt
BuildWidthShowArray

106.649 13.4912 mov

(n) sh
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/Helvetica*6 findfont
BuildWidthShowArray
110.124 13.4912 mov
(e) sh

/Helvetica*5 findfont
BuildWidthShowArray
113.599 13.4912 mov
(r) sh

/Helvetica*7 findfont
BuildWidthShowArray
115.68 13.4912 mov
(g) sh

/Helvetica*6 findfont
BuildWidthShowArray
119.155 13.4912 mov
(y) sh

/Helvetica*4 findfont
BuildWidthShowArray
122.28 13.4912 mov
() sh

/Helvetica*10 findfont
BuildWidthShowArray
124.017 13.4912 mov
(\() sh

/Helvetica*6 findfont
BuildWidthShowArray
126.099 13.4912 mov
(cm) sh

/Helvetica*4 findfont
BuildWidthShowArray
134.43 13.4912 mov

() sh
/Helvetica*10 findfont
BuildWidthShowArray
137.905 13.4912 mov
(\)) sh

restore_ctm

$ADOBeginSubsetFont: Helvetica AddGlyphs

systemdict begin
/Helvetica

findfont dup

/Private get begin
/CharStrings get begin
/hyphen

[6.25 0 0 -6.25 0 O

[6.25 0 0 -6.25 0 O

[6.25 0

[6.25 0 0 -6.25 0 O

.25

.25

.25

.25

.25

Molecular Physics

.25

.25

.25

.25

.25

0 -6.25 00

Imfnt

Imfnt

Imfnt

Imfnt

Imfnt

Imfnt sfnt

Imfnt

Imfnt

Imfnt sfnt

<10b£31703a9458c05d9915a8c5c3689£435642f1> ND

end end
end

/Helvetica findfont /Encoding get

dup 45 /hyphen put
pop
$ADOEndSubsetFont
/Helvetica*14

[

45{/.notdef}repeat /hyphen 210{/.notdef}repeat

] /Helvetica nfnt
/Helvetica*14 findfont
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1
2
3 BuildWidthShowArray
4 134.581 9.77393 mov
5 (-) sh
6 /Helvetica*l findfont [3.125 0 0 -3.125 0 0 ]mfnt sfnt
7 BuildWidthShowArray
8 135.621 9.77393 mov
9 (1) sh
10 grestore
11 grestore
12 Adobe_AGM_Core/AGMCORE_save get restore
13 $%PageTrailer
14 Adobe_CoolType_Core/page_trailer get exec
15 Adobe_AGM_Core/page_trailer get exec
16 $%$Trailer
17 Adobe_CoolType_Core/doc_trailer get exec
18 Adobe_AGM_Core/doc_trailer get exec
19 %%SEOF
20 gsave userdict /annotatepage 2 copy known {get exec}{pop pop} ifelse grestore
21 showpage
22 $AI9_PrintingDataEnd
23
24 userdict /AI9_read_buffer 256 string put
25 userdict begin
26 /ai9_skip_data
27 {
28 mark
29 ¢ | |
30 currentfile AI9_read_buffer { readline } stopped
31 i
32 {
33 not
. {
exit
36 }oif
37 (%$ATI9_PrivateDataEnd) eq
38 {
39 exit
40 }Oif
41 } ifelse
42 } loop
43 cleartomark
44 } def
45 end
46 userdict /ai9_skip_data get exec
47
48
49
50
51 $AI9_PrivateDataBegin
52 %$!'PS—-Adobe-3.0 EPSF-3.0
53 $%Creator: Adobe Illustrator(R) 9.0
54 %%AI8_CreatorVersion: 9.0
55 $%For: (ni wvan) (lac)
56 $%Title: (BBRspectrum.eps)
57 %$%CreationDate: 2/14/2007 3:51 PM
58 $AI9 _DataStream
59
60
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