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Apparatus for High-Resolution Solid Hydrogen Matrix Isolation
Spectroscopy and Its Application
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Abstract: Apparatus integrating a Fourier transform-infrared (FT-IR) spectrometer and a mid-infrared difference
frequency generation (DFG) laser spectrometer was built for the study of the matrix isolation spectrum in solid molecular
hydrogen. A 3-cm-long molecular hydrogen crystal was grown in a liquid-helium Dewar and its infrared absorption
spectrum in the 1-5 pm region was recorded to test the system. The Wy(0) (v=0+—0, J=6+0) line around 2410 cm™ of
solid hydrogen was investigated with the DFG laser spectroscopy. High-resolution matrix isolation spectrum of CO,
co-deposited with hydrogen on a BaF, cold plate at liquid-helium temperature was studied.

Key Words: Hydrogen molecule; Matrix isolation; Fourier transform-infrared spectroscopy; Laser difference

frequency generation; Carbon dioxide

A OB R B S UG E 73 F IR RAE AL 2 [ AR BT RS X FIT I 5 % G i) s el L5570, BT DAAE N

REah 12 TS FR oA AR R BB, RS 1R 1
JZ B S AGHR. A X887 T HOL ISR TR
LS AE I SN PR Y 32 5 1 22— T A R A
AR X AT HI(“on the fly”)H 4 F B T &
(5 LA L, o B B DG B R RE 8 S 1L B A Nl
BRI E] L R R R R, DRI R T T

RO AT R A . T A Y
RIS B0 M E S TR
Ao TFA EH f/ AT TR RE (H,
1 0.0741 nm), H SR 13.8 KA B XS
RIS F A1 (hep 7505 86 HE S A P e i 415437 18]
i 0.3793 nm) MAR 55 (94> F A EAE ), &0 F1E

Received: March 10, 2008; Revised: April 19, 2008; Published on Web: June 4, 2008.

English edition available online at www.sciencedirect.com

“Corresponding author. Email: smhu@ustc.edu.cn; Tel: +86551-3606557.

Bl A5 (2007CB815203) A E 5K H 48B3 4:2(20533060, 50721091) %% B35 H
© Editorial office of Acta Physico-Chimica Sinica



1330

Acta Phys. -Chim. Sin., 2008

Vol.24

s H A 25 AR IR 2 SR 2 R (I 238 437 [ HE
118%), iIXLLFF i A F ik AR Z &AM T
Al 58 S A B, A5 2 p 2 SR B R R D
N, A5 SRR BB I RRE, /Ol #5159 2]
B SRR T UL 35 A Bl .

IR T PP E T (% A BE I=D)ERAE T J=0 13
A, HA W T2 2R ER 2%, 5 F B BEAERTR
AN, TIE S5+ (1% H IEI=0)TEMR 2R B T WAk T J=
1 s R3S, AAAEaE U AR, DR AR & 43 11]
AHE AR FHAR . BE ARSI 75, A ECE S AN
FEJT . P o B 8 VAU R AR U AR
VERFEBTREE. e tE MR BT 2 0 AR L, i
R ST O 5 DT R — S AT R A R L SR AR
A T RIPR BN FE 0 P S T8 J KSR 2T
W, — TR IR TSR AT LUE T B
gy, DRt AT LU 3 7 A P SRS B S
SR 4 HOLTE 454 B4 Tam %8 ANPHIE T CH,
S FAEME SRR P IR i ISR 4 v Rl TR
FERIAE ALK 2R, KatsukiZs AOBIFSE T &35 CD,
RS R A5 AR AT LI SRR
E (1) [ H EIOVR - 0AE SOk 13] TR A iR A T
FRIAH AT 0:0)(v=20, J=0—0) K IT W i i
R An 2t 4, HLER 58 HAT 29 0.001 cm™. X 2 K& 41 HY
SR TCVE PR AT AR 4 2T ARG 2], 2%
KA TS vk, L, ZERATA TAEH, BR T
IS S AR SR 2T A5 Ty AR S BB R kA T
WO 22 A, & T R rhersh 22 oot
TED I, I 2.5-5 wm BN B s BT A5 A ik
T

ASCHA BFRAT LI 3 oy 1 SRR 2D
N RE S o N e R (VAL RO SR B
HR LT AR AR IS R HZ AR R A TR R A
TESLIRATST.

1 SLWRE

it T EFEEAPIER . PEET A 30
FATHE 3 AR T 3 A G Fe(OH),
HEALTA A e AL R AT i A AP L. B LA A 454
e 1 FiR.

BEA T Al AN i, 72 2 AL A P I I
FUA Fe(OH)MEALT, AP S A HIANAT I i A7 1 DB 45
A AR AR B R e AT (0 BT 245252
A 3 R 2 S IR e o i A A TR0 A {68 Iy

normal hydrogen in
EE temperature sensor

para-hydrogen out E,L
—2

catalyst

E1 MhESEHL=E
Fig.1 Configuration of the converter for converting
normal hydrogen to para-hydrogen
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cooled InSb; spectral resolution: 0.1 cm™
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Fig.4 W{(0) line of solid hydrogen measured by FT-IR
spectrometer (a) and by DFG laser spectrometer (b)
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The lines marked with “ * ” are referred to gas phase CO, in the

interferometer chamber. spectral resolution: 0.02 cm™
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The lines marked with “ = ” are referred to gas phase CO, in the

interferometer chamber.
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