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Experiment

Matrix isolation

CH2F2/Ng (1/1000); 

CH2F2/N2O/Ar (1/1/1000, 

1/2/1000); 

Ng = Ar, Kr, Xe;

Original close cycle

helium cryostat:

• Deposition

• X-rays irradiation

• IR spectra

• Controlled annealing

Theory

• CF2
+ was detected as a secondary radiolysis product in the CH2F2/Ar and as a primary one in CH2F2/N2O/Ar systems 

• FKrCF and FXeCF were first observed experimentally in the irradiated and annealed CH2F2/Kr and CH2F2/Xe systems
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Fragments of difference FTIR spectra of irradiated minus deposited 

CH2F2/Ar (1/1000) and CH2F2/N2O/Ar (1/1/1000) samples
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The decay of CH2F2 as a function of absorbed 

dose in X-irradiated Ne, Ar, Kr, and Xe matrices

Fragments of FTIR spectra of irradiated and photolyzed CH2F2/N2O/Ar

(1/2/1000) sample. 

Mode
EXP

CCSD(T)

L3a_3

CCSD(T)

aug-cc-

pVQZa

MRSDCI

DZPb

F-C-F bend 613.8 (1) 649.5 (26) 648.6 656

C-F sym str 1379.4 (1.4) 1373.9 (63) 1374.6 1259

C-F a str 1567.6 (2.7) 1698.0 (422) 1698.9 1599

a Innocenti, F. et. al., Chem. - A Eur. J. 14 (2008) 11452–11460, 

DOI: 10.1002/chem.200801699.
b Cai Z.L., Theor. Chim. Acta. 86 (1993) 249–256, 

DOI: 10.1007/BF01130821

Calculated harmonic frequencies of CF2
+ cation and corresponding 

experimental values
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Fragments of IR spectra of CH2F2/Xe (1/1000) sample

1304 1300 1296 444 440 436 432

-0,015

-0,010

-0,005

0,000

0,005

0,010

0,015

FKrCF

A
b

s
o

rb
a

n
c
e

Wavenumber, cm-1

FKrCF

Fragments of IR spectra of CH2F2/Kr (1/1000) sample. 

Upper trace (positive) shows the effect of irradiation and 

annealing at 17 K, lower trace (negative) shows the effect of 

subsequent photolysis at 445 nm

Variations of the integrated intensity of FKrCF and 

CF bands annealing and photolysis of the 

irradiated sample

MP2/L2a_3 Experiment

FKrCF FXeCF Kr Xe

F-Ng str 435.9 (312) 428.9 (264) 438,6 -

C-F str 1310.3 (531) 1266.4 (449) 1300.5 1239.6
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Difluoromethane radiolysis

CF2
+ identification 

Calculated harmonic frequencies of FNgCF and corresponding 

experimental values; stabilization energies with respect to

F + Ng + CF dissociation
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