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Fig. 1. (color online) Schematic diagram of the Comp-

ol

ton scattering spectrometer. The direction of the in-
cident photon is along the z axis and its polarization

direction is along the x axis.
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Fig. 2. (color online) (a) the X-ray scattering spectrum of
nitric oxide; (b) the X-ray scattering spectrum of acety-
lene. The incident photon energy is 20 keV with scatter-
ing angle of 90°.
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Fig. 3. (color online) Compton profiles for nitric oxide.
The present calculation is convolved with the experi-

mental momentum resolution.
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Table 1. summation of residual square of NO between our experimental Compton profile and the calculations.
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Fig. 4. (color online) The differences between the ex-
perimental Compton profiles and the present calcu-

lated Compton profile for nitric oxide.
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Fig. 6. (color online) The electron density distribution

of each orbit in the position space for nitric oxide.
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Fig. 7. (color online) Compton profiles for acetylene.

The present calculation is convolved with the experi-

mental momentum resolution.

[FRE, X CoHo 20 T ANF T i BAR T 5 5 52
e AR ZE T 5 ANB 3R 2 . 3T CoHy, AT
W] UL BIAN R 07 1545 21 BB ZZ A 2 T8 Z2 A AR,
P B 45 RAR AL S g 2ot XA pegth T C
SHE LG N E. ERERATT L
B, BMORYL, HE J73E 5008 22 EA A T 2

Mt Ra R, — O E, I R TEN TR
W5 8 B 4t T LA CoHy, HF tF 545 RAL T
EZ AT IEE R, R AR, W TR
TR AR, %5 B0 2 I B 5 S AR, il hn 2% &
7 TYRBNFEUS TR AR R R

S
I o B3LYP/aug-cc-pVTZ
& ¢ B3LYP/6-311+4+G**
R * B3LYP/6-311G**
=
g ol8s ".u'nn.n'-‘-'-'-
E *k 858
~ X B8
| L 4 B3LYP/6-311++G
2 *nﬂga" o B3LYP/6-311G
;5 * HF /aug-cc-pVTZ
T —0.02 . . . .
0 2 4 6 8 10

p./a.u.

8 (MTIRH) CoHa 70 e WL BT A B 18 15 9000 Y
i 22 Hh £
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Table 2. Summation of residual square of CoHg between our experimental Compton profile and the calculations.
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Fig. 9. (color online) All orbital Compton profiles for
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Abstract

The Compton profiles of nitric oxide and acetylene molecules have been determined at an incident photon energy of
20 keV. Compton profile measurements are carried out with the beamline BL15U1 at the Shanghai Synchrotron Radiation
Facility (SSRF). A dedicated gas cell is used, in which diffuse scattering is effectively suppressed. By considering that the
statistical accuracy of 0.2% at p, = 0 is achieved, the Compton profiles of NO and CoHsz determined in this paper can serve
as the experimental benchmark data. Furthermore, the density functional theory (DFT) and HF calculation for different
basis sets are used to calculate the Compton profiles of nitric oxide and acetylene. It is found that the DFT calculations
with the diffuse basis sets are closer to the experimental results, indicating that the electronic density distribution of
nitric oxide is more diffuse. For acetylene, the HF calculation is of better agreement with the experimental result.
To better understand Compton profiles, we have compared them with distributions of electron density by theoretical
calculation. There are clear correspondences between them: diffuse distribution is related to the localized profile and
complex structure in electron density distribution, which also shows a subtle structure in profile. The present Compton
profiles of nitric oxide and acetylene molecules achieved by synchrotron radiation are the most accurate up to now, as

far as we know.
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