
SK2411, IO2659 VT2009 Exam solutions 

Task 1  
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(b) 

𝑃ℎ = 𝑃𝑜𝑢𝑡 (
𝜆𝑒

𝜆𝑝
− 1) 

Nd:YAG 31.7W 

Yb:YAG 10.6 W 

 

Task 2. 

(a).. 

(b).. 

(c)  
𝑃𝑖ℎ

𝑃ℎ
=

𝜎ℎ𝜏ℎ

𝜎𝑖ℎ𝜏𝑖ℎ
=

Δ𝜐𝑖ℎ𝜏ℎ

Δ𝜐ℎ𝜏𝑖ℎ 𝜋𝑙𝑛2
= 207.8 

 

Task 3. 

(a) (i) 

(b) Excimer 

(c) 

ℎ𝜐𝐽 ′ +1 − ℎ𝜐𝐽 ′ = 2𝐵 

 

Task 4. 
(a) … 

(b)  
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(c) At far field, d =/w0, so w0=0.632x10-3 mm/( x10-3 rad )=0.2 mm. 

P=(w02/2)I0, so I0=79.5 mW/mm2.  

Task 5. 
(a) … 

(b) Radiative efficiency, transfer efficiency, absorption efficiency, and quantum 

efficiency. 

(c) The elemental power dP absorbed within volume dV can be written as dP=[ 

Ip(r,z)- Ip(r,z+dz)]dS=-dIp/dz * dzdS=)=Ip(r,z)dV. By definition, we then have 

dP=RphvpdV, so Rp(r,z)==Ip(r,z)/hvp. 

Task 6. 
(a) … 



(b) Rcp=(fNt+Nc)/(1+f) 

(c) = =0.03+(-lnR1-lnR2)/2=0.05. Nc=el=3.08x1017 cm-3. 

(d) ∆𝜏𝑝 =
0.441

∆𝑣𝐿
=

0.441

11∗3𝐸10
= 1.33 𝑝𝑠. 

 

 


