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Jigsaw 3A
Hore Section 3.1. Effect on NMR spectra
1. Consider a system of two coupled spins with the energy levels shown below. Let the

Larmor frequency of the first spin be -130 Hz and that of the second spin be -180 Hz,
and let the coupling between the two spins be 16 Hz.
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af 2 Bo 3 R
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a. Compute the frequencies (in Hz) of the four transitions according to the table.

A—2 -(‘gm,% =432 Hz
3>k (- 4BO)- _‘%_z 488 Hz
A=3 —(-130) _%=411 Hz
LY -(-430)+‘I"=155 Hz

b. What is the selection rule in NMR? Are the transitions in part (a) allowed?

Trursitons mre allowes .i& am =4 , thab is just ene spin chanae ih magmalic quodi wumber.
(am,= x4 or um::.{)

Sinte 2oddh tromvitisu, above shows ena anab.dmua',.g W.I..}.mb (ut‘-P o ph@)

all hossiisns ore ollmuwed .

c. Make a sketch of the spectrum. Label the frequencies.
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Hore Section 3.1. Effect on NMR spectra

1. Consider a system of two coupled spins with the energy levels shown below. Let the
Larmor frequency of the first spin be -130 Hz and that of the second spin be -180 Hz,

and let the coupling between the two spins be 16 Hz.
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“ transition  spin states frequency/Hz
1-2 aa — af Vy,-Yad =
“ > S 354 Ba — BB V,, + Yy, =
‘ 1-3 aa — Pa Vo, - 12),,=
2-4 af — BB Vo, + %)=

oo

a. Compute the frequencies (in Hz) of the four transitions according to the table.

Yo,A=-430Hz , Vo,2=-A80Hz | T,,=AEHe
A=+2: —Vo,z_-%:s»f.u-lsg He
=4 —\’o,L*%S«'ﬂJ - 472 He
A—+3: -Vo,4 '%SJ.F ~438 2

2 —+4: ~Vo 4 oA T4p o422 Ha

Careful with the negative signs!
These should all be positive values

b. What is the selection rule in NMR? Are the transitions in part (a) allowed?

gelection rule for Magnd(‘c dipole. tronsitions : Am =+ [ 'r:"s‘l“" Shate Clu"g"‘
- 2 oKk > X
In a "Tans«'},-on, onl5 4 puclear spin can fln'p at a l’ime. 2+ Bo -+ RR
Using fhis and baseot off the L staleawe have, we find:) | ot - B
So, yes, all the transitions in (a) are allowed
c. Make a sketch of the spectrum. Label the frequencies. L z+h ~p PR
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,@,-pgp) (xx-rpm) (3&+PF) (:«—P“P)
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Audrey Ray Cowen
Careful with the negative signs!
These should all be positive values
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So, yes, all the transitions in (a) are allowed
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