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Fig. 1 Reaction scheme of radical pairs generated

from singlet and triplet precursors
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Fig. 2 Absorbance curves observed at 380 nm under

various magnetic fields (0-1.7 T)

AN SN S B SF QR vy A DR

FI by X 5 i L i A
SN W9 R R 22 AR BRI AR AL

R T R N ) AR A

3 oth # AL F8 (Relaxation mechanism) , W25 W Wit il 26 175
R

B=0T; A(t) = Ajexp(— k1) (@)
B>0T; A(t) = Arexp(— kst) +
Asexp(— kst) + C (2)

Ao, ke A ks SRR TR G B ) Aig AR (K 7F
Al Ay MR, R D Ff2) 2, TSR B A d T 5
i re s ke F ks FBI )14 SH

3 H H XY - =R e e
P55 R T A T 1 B3 a b LAY 1 R ERE L L

JE WS 2 i ( Hamiltonian,. HRP) f# 6345 DL wyagl ¢
Hpp = Hy + Hmag

El

H., =—J1/2+4+2S,S,)

Hyw = MQ&+gS)B+EASI+2ASL

Hdr, J RMWHET ARASS SZ> W) 223 A1) 5 o Bohr B
Fiog. Mg, RAMMEa FoMEHFEMYEg HTF: A HA, 5
SREAZ A BEVE (L R T 5132t 3 o Fb 145 17 TH] 4 4 RS
o ML
R AR B RERE, A B EXMER (- =(T,; n
= 1,0, — 1) BFHIEESH N
| S) = Claf) | rad)/ V2
| To) = Clap)+ | Bra)) /N2
[ T+ = |
| T = | gp
BABES, | = | My Mo
PSRN REE
(Syn | Hre | Synd> =17
(Tuyx | Hep | Toyn) =

a b
— J +ngpB +n/2(2A,M, + EA/lec)
i k

XH: g = (g, +g)/2

B W Mo ZRIIEE s W5 0GR T T LUE
oLt 35 3%

JG) = Joexp(— &)

WHEERT HE%XT(&*‘@HEEﬁQEbE)E’J Jo AAE, K
. fER AT, AR EXT R, =Saea b - 2k
B 3L HE 3Ca), 3(b) IR, X iy Hy T A A A
(HFO) 51 1 43 ZLRE 1 A2 AL IF R 4 1 o 5t DRl 2 AR X 5 /N i

L3 v, AR LL T % A b X 78 A TS o i) R
A — 2k, B (D AN ZFMT, AR =S
| e @ 2m THAEL | S WhtR, MEZER
20T 1, BENMaeRER r BRME/N, Y r = RETCHE
S I K], gek2zE WL (OB EITN, —ESH
oY B X 32 Ah G 1R I ar B = A RO IE S RE g CRD
| Ty, | T F1 | T, Hf ﬁtﬁ%mmﬁwﬁ&



57

M 2 56k 4 A 1015

) BIMEGAAESRMT, | T 5 | S) MREH R r 742
et sl 5TAM T | T) 5 | S) Beg 22 bl i L ML A
., JWuk, ¥ r=RuEf, | T 5 | S WREHK 2 Z R
B 3(h) iy T X3 (O RSN, WA T Z0E, 4
= rc FLATE 3O @9 T KB, | T2 5 | S) &= 4K P

TN 4 (Level-Crossing), MH, WA ARS | T 5
| S WReg 2%, MM, 24 J MEMR,. [T 5 | S

ALTE: Y b G o

>

8

g

=

=

0
R r
—— 1

+J

8

g

<

=

Fig. 3 Dependence of radical pair energy on the distance (r)

between two component radicals
(a), in the absence of an external magnetic field;

(b) . in the presence of an external magnetic field
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Fig. 4 Conversions between the singlet (S) and triplet (T) of
radical pair in the presence (B - 0) and absence

(B=0) of an external magnetic field
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Spectroscopic Investigation of Magnetic Field Effects on Radical
Reactions Induced by Laser Excitation

CHEN Jia-fu, GAO Yu-he
Structure Research Laboratory, the Physical and Chemical Science Centre, University of Science and Technology of China, Hefei
230026, China

Abstract Dynamic spin chemistry, including magnetic field effects (MFE), magnetic isotope effects (MIE), CIDEP and CI-
DNP, has become a research area. In the present paper, the authors briefly introduced the development history and the spectro-
scopic research state of magnetic field effects for the radical reactions induced by laser excitation. The possible reasons for
magnetic field effects of the radical reactions, theories for the conversion of singlet and triplet states, and mechanisms of magnet-
ic field effects were explained and the recent development state of magnetic field effects for the radical reactions was also intro-

duced to domestic scientists.
Keywords Magnetic field effects (MFEs) ; Radical pairs; Triplet states; Laser photolysis
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