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Table 1 Reference construction indexes of different Cryo-EM environmental improvement
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Fig.1 Influence of AC magnetic field on imaging.

a. Image with AC magnetic field interference; b. Normal image without AC magnetic field interference.
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Fig.2 Schematic diagram of magnetic shielding principle.

a,b. General laboratory; c,d. Magnetic shielding principle of high magnetic permeability materials;

e,f. Magnetic shielding principle of high electrical conductivity materials.
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Table 2 Comparison of magnetic field indicators before and after construction

Height EMI Front to back Left to right Vertical
AC(nT) 142 15 72 15 402 16
GIF level (50 cm)

Near DC(nT) 21 2 62 5 172 11
AC(nT) 138 15 44 15 459 16

Stage level (150 cm)
Near DC(nT) 20 2 23 4 466 11
AC(nT) 139 16 40 15 443 15

Source level (250 ¢cm)
Near DC(nT) 20 3 40 4 238 10
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Fig.3 Magnetic field gradient changes at different heights
in the vertical direction after active magnetic
shielding. Residual magnetic field
a. Optimal, weak and uniform; b. Poor, in the shape

of “C”; c. Failed, in the shape of “S”,

too large transformation of change gradient.
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Fig.4 a. Schematic diagram of cut-off waveguide hole;b. Diagram on one side after complete installation;c. Cut-off

waveguide window ;d-f. Ground construction;g. Ground concrete construction within the skeleton materials.
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Fig.5 Return air inlet on both walls in EM laboratory.
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Fig.6 Influence of vibration interference on images.
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Fig.7 Replacing rebar with angular aluminum proximate

matter for passive vibration table.
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Fig.8 Schematic diagram of independent grounding wire installation.
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Fig.9 Site working drawing of independent grounding wire.
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Fig.10 STEM image distortion caused by site impact.

BSOS RN 27N STE W S Rl R s
S LN ER e (R I e AL S E R
SEBR AR b 3] T SR AR BT it T B
RS H R 2ok HE N8, &
I SEEERIE , 7 R A PR i L SR e s B
[ OE (e AN IS A R T R S TR M E ]

T P, I REAT RO A Bl A i, LB S B
FRBIFRAET 8, WAL ER, A 2
BT, AT DR 7 R e 4, S8R 2 9 B B
R B Y 2Bt 0 a4 3R | SEWLET 1 |~ A i AT
FETRFOSE RIS & A RE R Bl B L BT 2
LTS PR AN e — AN Y, 5 2N 2 5 E , An
2RI S AR B A AL AR R A BN R IR A
Spciis M SE RS E U IR S IR N 2
M o A B2 F B P P A T L ok v o PR i,
B Bl T KRR b SRR 817, T
KPR RRCR & B 1R AT ST, ST AEHE K
AR, RGBS BN R 2 RN A
SO B e 5 B R, BB K AT A I
PHE IEAH AL

SE k.
[ 1] =R B M]. dbat iR it 2015,
122, 287, 334.

(2] BEAREES. v dUE N 119 R bR
[M]. #TC #T A4 JLE AL, 2012 249.

[ 3] The Nobel Prize. The Nobel Prize in Physics 1986 [ EB/
OL]. [2020- 10-25]. https://www. nobelprize. org/
prizes/ physics/.

[ 4] RUSKA E. The development of the electron microscope
and of electron microscopy [J]. Reviews of Modern
Physics, 1987, 59(3), Part 1; 627-638.

[ 5] HUBER D E, ORSBORN J, COLUJN H O, et al.
Considerations  for physical facility design and
management of a state-of-the-art electron microscopy and
analysis laboratory [ J]. Microsc Microanal, 2015, 21
(Suppl 3) : 525-526.

[ 6] FARRER J K, VANFLEET R R, DAVIS R C, et al.
Design and construction of an underground TEM lab at
brigham young university [ J ]. Microsc Microanal,
2005, 11(Suppl 2) . 892-893.

[ 7] K& KRS, ZBBE. JF[J]. BT RECEER, 2010,
29(3) :4.

[ 8] ASARAR E 0. 37 b B 458 XoF FL 5 119 3 26 52 1, /R L 11
B9 [ EB/OL]. [2020 - 10— 25]. hitps://www.
instrument.com.cn/news/ 20180724/468021.shtml.

(9] MEdk, IV at, XIS, 55, 15 R B AR R IR
SN [J]. FEAREE TR 24244, 2012,32(3)
360-365.

[10] D52, e, XI4ET, 55, Hbak 5 I 1 2 3 s ol 0 g
FALER IS [ 7], JE A K2R AR, 2012,
36(4): 50-54.

(11] FEels, BEE BRI, Sk 800 7 Wi L s %



514

SRYRASE i LT Bl S AT B R 89

B[], BT B MR ,2000,19(5) :728-734.

Tech_news/Detail/ 1001671.html.

[12]  SkdRpR, BhBt, Hol. SH RGN ERIT]]. & [17] GB50472-2008, HLF Tl ikd) B Al S]. 5L
TR S FHAR 2017,2: 6-8. Jiti :2009-07-01.

[13] GB/T50719 - 2011. ARGl TREFARMIE[S]. 3¢ [18] THEBESUHE. PAEE X o+ Wb B4 A 5 ) B fi e T 38
Jifi :2012-06-01. [EB/OL]. [ 5] AmtE] 2020-10-25]. https://wenku.

[14]  #EM M. 2080 5 % DT4C o 7% 4 8 P RE A [ EB/ baidu.com/view/ 526412264b35eefdc8d333bd. himl.
OL].[2020 - 10 - 25]. https://tyyqet. bmlink. com/ [19]  TH AR, Z2 0. JLaTH X 7% 2 4 5 da B R
news/1311537.html. MK g m R Z [ 1], At i <fk,2012,11.22-23.

[15] 2P 3% iR G | Vo g 3 1 S5 i Ji 3 1 ot i [20] BEER. M Pa TR SHET[J]. BURES A
BRI U HHRAGE R (CFREAT),2007(1) 52 <,,2013,24-29.
-56. [21] M. $edisit 5 TARSCE (M), Jbat MU Tl

[16] iK3E, 5. TH ML T 4F R 38 AT M 58 37 [ EB/OL]. HRRAL 2014, 40-41.

[ 51 HEFR] 2020-10-25]. http ://www.chem17. com/

Key points of environmental design and construction of
high-end electron microscope laboratory
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Abstract As a high-precision electronic optical instrument with ultra-high resolution, electron microscope (EM) has been widely
used in the scientific research, including industry, medical care, food safety, life health, and many other fields, and becoming an
important tool for conducting testing, characterization as well as scientific research on the modern material form and microstructure. In
recent years, with the rapid development and application of the spherical/chromatic aberration corrector and the state-of-the-art in-situ
EM technology, it is no longer so difficult to obtain atomic-scale ( static or dynamic ) micro-structure images. Moreover, the
development and popularity of Cryo-electron microscopy has brought innovation to the study of biomacromolecules, soft matter, etc.
Associated with the great performance improvement of EM, the requirements for the operating environment become even higher. For
instance, it usually takes several days to perform data collection in a single case regarding the structure analysis of macromolecular
complexes using cryo-TEM, which raises stricter requirements for the EM stability. Therefore, environmental index and its stability are
crucial to the device operation. Now, it is a priority for the EM workers/users to build a stable condition for EM, particularly the high-
end EM, in order to continuously obtain high-quality images, improve the utilization rate of the EM, and decrease equipment failure
rate as well as the cost. Generally, the stable environment is the foundation and prerequisite for the high-performance achievement of
EM. Environmental magnetic field, vibration, temperature and its fluctuation, humidity, independent grounding, supply systems (e.
g., electron power and cooling water) and auxiliary machine room and others factors will affect the stable operation and performance of
EM significantly. These factors are also key performance evaluations for environmental improvements. In this paper, based on the
authors’ relevant experience, some key points for the environmental improvement of high-end EM are briefly discussed, providing
references/advice for the EM users.
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