C}’)P"!L*Z‘?’ Méaé‘w!ﬁﬁ Pf’wr‘wr} D:tfﬁpé?fé’vbn 72?22!@"7‘0&5

H cgn‘ggry’&;f"?.ﬁw & Ne rg/

¥ Conseryatiow Cr ystal momentwm,

Zero—- Phornver:
E/”ﬁ -E-i'z ::E"‘"‘"E—
W it PN Z M
P/:,D K
Om - ph@ﬂ@@r’
P /Z z
= o -E——— —4'"’%

s

F=p+#k K

Two - Fhonons ¢

:)/2-« B T /E ) }L} y P
_Z_L/\?mufgm—r ws (kD 3B as (k)

P/:: F) ?,/%;2\ ’f"%k/*%K

Zero~ Phonon:

/
Fm'ﬁq//} P:,ﬁ%
Enefgy ConServetion —> Q«/:%

@/ =g +K  Lawe form wlatrory

[



One-Fhoron:
ngzae« Hos (kh+ K) "’HW\s(’h)j

,Ef _ _E.i + 4 o Fiﬁ

IMa 2 M 5( = )

Tr experiment Fix ﬁ) (i‘mc‘om}rz,,ﬁ P;;& E)-
?f unkpowrn. [Meastre outgeing IP! and P

[Determine H s [%"f),

Frovided Pga,fz or discrete —-}3

3 Mﬁhﬁow"b5j 1L cornditHon —> Jwif’?aaa&
For cach s branch. Fix angle p. Discrete potnts

Toso- Phoron:
/
E’; E +HFws (k) + /},’wéz(’%ﬁ,,k,)

/430”"} Pf?iﬂ*f‘J but R |5 g confinuumt.
Soeth 6wt Poir’}'fﬁ, —> Bagﬁ?gramd.

Dgéf’fﬁgw{sh 1 & L phonon pf§m§§@§w



Meore on 1 Fhonon -

— /L
0 ()
1 | E ;
Z | L//[@\Pic:a.!.

5

P”:/E’k‘/

} &bé‘&rp‘f‘?_a&

; s+l Solutions




Numbers:

#, = oo te 000K
}25 Cold-newtyon Sca;?‘feriﬁg

-

EN’ = 7.1 4, moeV ﬁ;r‘}/qj‘;

E %
"Eg =24 97 IK j gmall syen at
Zohe bOL{f}daf}/

X-Ray.
}(“ray Several ke {{032\/)
pfﬁ@mom meV (/fg;’% 3/) < o 0] eV at @;@
To

u,ﬁi@ S izl c:kczr}aas @n@@y.

OP'H'C.@L (\/?r&‘bﬂz )7

@m@fﬁy g\/j bb{;?l' Carn measuie are (—3)/ &5});7&1‘1?
Rph ~ (07 cm!  « Rpz ~ [0%cm=" > k=0

Brillpwin a (poushc
Roamant @F’f“fg&;,i
(anti-S+o kes)
Y = hw = 'ﬁwg(&) + abSorbed
4 CI/ — ’fimq, F R KK — emifred [ Stokes)
index tefrach on P\O b

eh Emall

{v’z faz € > !
v =



P
K, 10 eV | 'z w

iz/ /? Zn 7
- g/;} wr; %,{@)

phpnam

Bri/UOMJ‘@: a)\g (h)’"—: C:S {g) &4 = AL{.J

gg (//g)’:-Awr:Am C5c é—-)
k. 2wn/l =

/
=1 é_;.@; < 654%/



