
m l c  UnR 

Length I - metre 

Mass - kilogramme 

Time t I - 1 s b n d  . 

Area A . A  = l 2  aquare metre 

Volume V v = l 3  cubic metre 

Frequency v 1 v= - hertz 
T 

Angular veloclty AY I w=- I radian per 
At 1 second 

Angular acceleration AW a=- radlan per 
At 

I I second per 

Unear veladty v 

second 
I 

Llnear acceleration a 

Al 
v=- 
At 

metre per 

second 

AV 
a =  - 

At 
metre per 

second per 







heat 

Dynamic 

1 erg= 10-'J 

1 kgf-m = 9.81 J 

1 watt-hour (W-h) = 3.6 x 10' J 

1 physical litre-atmosphere (1-atm) = 1 .Ol  x 1 o2 J 

1 technical iitre-atmosphere (I&) = 98.1 J 

1 horsepower (hq) = 75 kgf-m/s = 736 W 

1 plse (P) = 0.1 ~.s/m' - 0.1 kg/m.s 

F 

1 stokes (st) = mZ/s Klnematlc 



1. Energy Imparted (Integral absorber d m  ) - E 

2. Absorbed dose D EM-' 

3. ~ b s o ~  dose rate - EN-' T-' 

0 4. Particle fluence or fluence L - ~  

0 L - ~  T-I 5. Pertlde flux densky or IntenslZy 

a. Energy fluence F EL-' 

7. energy flux densky or lntendty I EL-' T-' 

8. Kerma K EM-' 

9. Kerme rate - EM-' T-' 

10. ~xposure x QM-' 

1 I. Exposure rate - QM-' T-' 

12. Mess attenuatian coetRdent - P LZ M-I 

P 

13. Maas energy transfer mdfldent - PK L2 M-' 

P 

14. Mess energy absorptbn coefAdent - WJ L2 M-' 

P 

15. Mass etopptng power - 8 EL-' 

P 

1 6. Linear energy transfer L EL-' 

17. Averangy energy per Ion palr W E 

A T-' 18.AdtMty 

19. Spedfko gamma-ray constant QL' M-' 

20. Do6e equhralent DE - 



3. J kg-' s-' 

8. J kg-' 

I I 

10. C kg-' 
- 

eau gm I w-n~aen) 

erg g ~ - '  c1 

9. J kg-' 8-I 

I 

12. m2 kg-' ( m2 an-' I 

rad s-' etc 

em 9m-I 

erg gm-' 8-I 

14. $ kg-' cmz gm-' 

15. ~m~ kg-' erg cmz gm-' 

\I 

I I 

19. a2 kg-' 
z - 

em cm gm 
- FImz h-' c' 



L 

Quantity Numedcal value 

Gravity constant 6.67 x 10-I m3/kg.s2 

Number of moleculed In 1 kmole t 
(Avogadro's number) 14, 

Volume of 1 kmole of an ideal- gas 

under standard conditions V, 

Unfversal gas constant R 

Bolbmann's constant k 

Faraday's number F 

Stefan-Boltzmann's constant o 

Planck's constant h I 

Electron charge e 

Rest mass of an electron m, 
.- 
Rest mass of a proton mp 

Rest mass of a neutron m, 

Velocity of llght propagation In a vacuum 

22.4 rn3 

8.3 1 x 1 o3 J/kmole.deg 

1.38 1 0-23 ~ / d ~ ~  

9.65 1 o7 ~ / k ~ - ~ ~  

5.67 x lo-' w/m2.deg4 

6.625 x 1 o - ~ ~  J.s. 

1.602 1 0-I' c 

9.1 1 x 1 o - ~ '  kg = 5.49 x 1 o - ~  amu 

1.672 x 1 0-27 kg = 1.00759 amu 

1,675 x kg = 1.00890 amu 

3.00 x 10' m/s 





6dtu K.E. 

641fi.4 K.E. 

(9.1 1 x 1 0 ~ ~ ~ ) ( 9 ~ 1 0 ~ ) ~  (1.6x10-")~ - ~muf i l  K.E. - 
I 2n2 (1.055~10"~ )2 

rda n = 1, K.E. = 3 . 6  SV 

r i a  n - 2, K.E = 
13.6 - - 3.4 eV 

4 

rd, n I 3, K.E. = - a 1.51 eV 
13.6 

9  
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& 
I excitation ~~~~H~~LA~~; (L~~~L~~~~~~UI$~JYWYYJJIUUTJ~L~~~W~QI~~J~~Q.~~U n 

- - (- 1 3.6) -- (-3.4) - - -10.2 eV 

excitation potential ~ R U ~ d d ~ r h n i ,  1 0.2 S tkmaulqail 

......................................................................... 
I 

25 
ll. G P  = 12.11 = 13 

1 1. o d a h n u n ? ~ u & W ' u h t : ~ i ~ d ~ ~ ~ ~ u ~ a  (A) r i u w ~ j ~ n u d m ~ ~ d u ~ ~ ~ ~ u d a ~ ~ n i j a a u  (B.E. / A ) 

12. B.E. = [ZM,,+(A-Z)m,-MI931 

u h d ?  B.E. = [ 13(1.00814) + (27 - 13 )1.00899 - 26.9901 ] 931 

= 225 MeV 



13. n. ' B.E. = (3 - 1 )1.00899 - 3.0171 931 

- - 
9 

B . E .  - - 
A 

MeV 

II. B.E. = 3 - 2 )1.00899 - 3.01699] 931 

- - 

3 " z 3 
rdalroin H i jd i  B.E. / A umn i i  mu H ~ ~ d ~ u n ^ u m i w ~ n ~ i  

1 1 

......................................................................... 

14. B.E. = [ZMH+(A-Z)m,-M] 931 

unudi B.E = [3(1.00814) + ( 7  - 3)1.00899 - 7.018231 931 

- - 0.042 15 x 931 MeV 

= 39.3 \ MeV 

_ _ _ _ - - - _ - - _ - - - - - - - C - - - - - - - - . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

15. B.E. = [ZMH+(A-Z)m,-M] 931 

unuci.1 B.E. = [2(1.00814 ) + ( 4 - 2 )1.00899 - 4.00388 ] 931 

- 23.8 MeV 

4 
~ ~ J J ~ U ~ ~ L . V I ~ U ? I I ~ J  He rri76u 23.8 MeV 

2 

16. Q - (M,+M, -M,- M,) 931 - 

unutii Q - (7.01 823 + 1.0081 4 4.00388 - 4.00388 ) 931 

c 
- 

0.01861 x 931 MeV 

I 17.3 MeV 





1. w~YJJYJJIu(E) = 

U?R (m) = 





/ 

unudi E 

= 

w&~iuffolnnxnu = 150 

E - - 6. 

rrnudi E - - (9.1 1 x 1 o-~' )(3 x 1 0812 

MeV 





I 3. 01n A,,,,,, hc = - = hc - 
Em ev 





n w i &  - 1.78 + 0.834 = 2.614 MV 

I ~ I J ~ R O J  - 1.59+0.181 +0.834 = 2.605 MeV 

W ~ D  - - 1.59 + 1.015 - 2.605 MeV 



2 7 
M9 

~ ~ : ~ d u u ~ ~ ~ ~ ~ u u ~ d n i ' ~ u s i u ~ ? ' L d n ' ~ u '  

Y 

0.83dW Y 1.015 MeV 

. v v 
27 

All 
T----- '---"-----------------------------------d-----------------------  





oin A - 
b e  I 

unudi 25 = 1 O O ~ - ~ ~ ~  / 78 

t I 156.1 & ~ U J  

unudi N - 1 o8 (e-0.255 ' 1 





unudi A, 
1013 ~10x6.02x10~~n36~1~~ - 

I 58.94 



rmudi 

log, 80 
3. n - L 6.35 - 

log, 2 / 

or diodla' 6.35 HLV 

---------------------------------------------------------&---------------  

4. BJO%U?UYU?U~~S~~?J qd\iimgu~da~~#i8nd~$~?~f unuu1i~\taudci?unjna?o 

g~si'j#o?4%nfi~hu'i 11 8 
I 

5. n. oin 

Ah = 0.0243 (1 -coa 0 
- \ 

\ A  



r r a  rJ n ~ ~ u s ~ ~ ~ A u ~ o ~ w u ~ a n ' ~ ~ n u : ~ o u ~ ~ u ~ u  n / 2 di6u 0.732 &u(nou 

TI. Ah 

- - 0.0243 ( 1 - cos 60' ) 





I u ~ u u f i n o ~ n o u d ~ u ~ ~ ~ ~ ~ ( s ~ o u ~ r i i ~ u  4.4 x 1 o - ~ ~  nn. I Lunq 



unufii E' - 0.6 - - 
1.2 

a 0.5 MeV 

wk~iuuo~T~~our~n'o~~nin'u 0.5 ro'uf 



3. ~ a a h i u  gamma ray specZrometry 

5. s s a h i u  Film badge uI: TLD 





1 
" a  J 

1. o ~ o ' a u i u i ~ ? ' n b m o ~ ~ ~ u ~ ~ o ~ ~ n d ~ ~ i ~ ~ ~ ~ ~ ~ o s j ' n i ~ u o n i 7 ~ n i u  

~n$#oW'inf ihb 188 1 ~ 
----------------------------------------------*---------------------.-- 

I 

1 1  

2. E ,< 3 MeV , 

hc - < - 3 
A 

MeV 



P = 760 uu.dton = 1 o5 ~~i3ijir / u2 

P - 29 nn. / i i ' l ~ T a ~ ~  





2. ~ J D ~ I ~ ~ A D Q J ~ J ~ ~ U R ~ ~ ~ : U U ~ ~ J  .]vad*Jn?u 

p~*f icRhhrJ,  218 

T 
-----------------------------------+-+----------------------------------- 

a. ~wend~~m~w~~ff~~~~uau~r~h~mu~'Id (MPD ) 



Attix, F. H. and W. C. Roesch, eds., imetry. Vols. I, II, and 11. Academic 

Press, New York, 1966. 

Aller, L. H., Abundance of the Ele blishers, New York, 1961. 

Auxier, J. A., Synder, W-. S., and Jones Interactions and Penetrations 

in  issue." Radiation Dos 01. I (F. H. Attix and W. C. Roesch, 

4s.). 

Bergmann, P. G. Introduction to the elativity. Rentice-Hall, Englewood 

Cliffs, N. J., 1942. 

Bearden, J. A., "x-ray ~avelen~ths."  Rev. Modem Phys. 39, 78, 1967. 

Brownell, G. L., W. H. Ellett, and A. R. Reddy, ''~bsorbed Fractions for Photon 

~esimetry." J. Nuc. Med. 9, Supp. 1, 1968. 

Cohen, E. R. and J. W. M. DuMond, "our Knowledge of the Fundamental Constants of 

Physics and Chemistry in 1965." Rev. Modern Physics, 37, 537, 1965. 
66 

Campion, P. J., A Study of Proportional Counter ~echanisms." Int. J. Applied Rad. 

and Isotopes 19,219, 1968. 

Dillman, L. T., "~adionuclide Decay Schemes and Nuclear Parameters For Use In 

Radiation-dose ~stimation." J. Nuc. Med. 10, Supp. 2, 1969. 

Daniel, H., " ~ h a ~ e s  of the Beta-ray spectra." Rev. Modem physics 40,659, 1968. 

Evans, R. Atomic Nucleus. International Series ih Pufk and Applied Physics. 

McFraw-Hill, New York. 1955. 

Elton, L. R. B., Introductory Nuclehr T ~ ~ o ~ . + ' w .  8. Saunders, Philadelphia, 1966. 

Elrick, R H. and R. P. Parker,  he Use of Cerenkov Radiation In the Measurement of 

(Tcemitting ~adionuclides." Int. J. Applierd Rad. and Isotopes 19, 263, 1968. 

Feynmann, R. P., R. B. Leightons, and M. Sands, The Feynmann Lectures on Physics. 

Vol. 11. Addison-Wesley, .Reading, Mas., 1964. 

Fleischer, R. L., P. B. Rice, and R. M. Walker, "solid Sta* Track Detectors: Applications 

to Nuclear Science and ~eo~ra~hics . ' '  Ann. Rev. Nuc. Sci. 15, 1, 1965. - 



Fano, U. and,L. Fano, ~ a s i c  Physics of Atoms and Molecules. wiley, New York, 1959. 
I 
I 

Fano, U., "~enetration of Protons, Alpha Particle and Mosons." Ann. Rev. Nuc. Sci. 
I 

13, 1, 1963. i I 

Fraser, J. S. and J. C. D. Milton, "~uclear Fission." Ann. Rev. Nuc. Sci. 16, 379, 1966. ~ 
I 

Focht, E. F., Quimby, E. H., and Gershowitz, M.: Recised average geometric factors for i 
cylinders in isotope dosage, Radiology 85, 15 1 - 152 (1 %5). 

Heath, R. L., Scintillation Spectrometry and Gamma-Ray Spectrum Catalog. 2nd ed., 

Vol. I and II. Clearinghouse for Federal Scientific and Technical Information, 

Springfield, Va, 1964. 
46 

Halpern, I., Nuclear ~ission." ,Ann. Rev. Nuc. Sci. 9, 245, 1959. 

Hine, G,, and Bmwnell, G.: Radiation Dosimetry, Academic Rcu, New York, 1956. 

Johns, H. E.: The Physics of Radiology, Charles C. Thomas, Springfield, 111.. 1961, 

Lowenthal, G. C., "~econdgr~ Standard Instruments for the Activity Measurement of I 

I 

Pure Emitters. A ~eview." Int. J. Applied Rad. and Isotopes 20,559, 1969. 

Lovea, D. B.,  rack Etch Detectors- for Alpha Exposure ~stimation." Health Phybics 

6, 623, 1969. -, R 

bighton, R. B., Principles of Modem Pgysics. Internationalseries in Pure and Applied ' 

bysics. McGraw-Hill, New Yo&, 1959. 

Leaderer, C. M., J. M. Hollander, and I. Perlman, Table of Iiotopes. 6th ed, Wiley, New 

York, 1967, 

Lee, T. D,, "space Inversion, Time Recersal, and Pafiicle - Antiparticle conjugation." 

Physics Today 19, 23, 1966. 

Miller, G. L., W. Gibson, and P. F, Donovan.  emic icon duct or Particle ~etectors." Ann. 

Rev. Nuc. Sci. 12, 189, 1962. 

Mattauch, J. H. E., W. Thiele, and A. H. Wapstra "~tomic Mass ~ables." Nuclear Physics 
I 

Mossbauer, R. L., "~ecoilless Nuclear Resonance ~bsor~tion." Arm. Rev. Nuc. Aci. 12, I 
I 

123. 1962. 
I 

Measurements of Neutron Flux and Spectra lor Physid and BiblogiCal Applications. 

282 PH 325 i 
I 

1 
1 

I 
I 
I 



NCRP Report No. 2 Council on Radiation Protection and Measurements, 

Washington, D. C. 1960. Handbook No.. 72 of the National Bureau of Standards. 

Price, W, J. Nuclear Radiation Detection. McGraw-hill, New York, 1964. 

Parmentier, J. H. and F. E. L. Tenhalf, "~eve lo~ments  in Scientillation Counting Since 
\ 

1863.'' Int. J. Applied and Isotopes 20, 305, 1966. 
I 

Preston, M. A. Physics of the Nucleus. Addison-Wesley, Radiating, Mass., 1962. 

Physical Aspects of Irreadiation. ICRU Report lob, 1960. International Commission on 

Radiation Units and ~easurekents, Washington, D. C. 

Physical Aspects of Irradiation. ICRU Report lob, 1960. International Commission on 

Radiation Unit. and Measurements, Washington, D.C., Handbook No. 85 of the 

National Bureau of Standards. 

Quimby, E., and Fetelberg, S.: Radioative Isotopes in Medicine and Biology, Lea & 

Febiger. Phiadelpis. 1963. 
66 

Rutherglen, J. G., Spark chambers.'' Progress in Nuclear Physics 9, 1, 1964. 

Radiation ~uantities' and Units. Reoprt No. 11 of International Commission and Radio- 

logical Units, ICRU Publications, Washington, D. C., 1968. 
66 
RadiationQuantities and ~ n i t s , ~  ICRU Rept. 10a, published as Natl . Bur. Std.(U.S.) 

Handbook 84 (1962). 
66 

Report of the RBE Committee to ihe International Commissions on Radiological 

Protection and on Radiological Units and ~ e a s u r e m e n t , ~  Helath Phys. 9,357 
I 

( 1963). 

Shortley. G. and D. W. Williams, Elements of Physics. 5 th ed., Vols. I and II. Prentice- 

Hall, Englewood Cliffs. N. J., 1971. 

Segre. E.. ed.. Experimental Nuclear Physics. Vol. I. Wiley, New York, 1953. 
66 

Synder. W. S. et a].. Estimates of Absorbed Dose Fractions for Monoenergeti Photon 

Sources Uniformly Distributed In Various Organs of a Hetergeneous ~hantorn." 

I. Nuc. Med. 10, Supp. 3. 1969. 
b* 

Seaborg, G. T., Elements Beyond 100. Present Status and Future ~rospects." Ann. 

Rev. Nuc. Sci. 18. 53. 1%8. 



. The Transuranium Elements, Addison - Wesley, Reading, Mass., 1958. 

Seaborg, G. T., et al., The Transuranium Elements. Nat. Nuc. Engin. Series. McGraw- 1 1  I I 

Hill, New York, 1949. 

Tavendale, A, J.,  emic icon duct or Nuclear Radiation ~etectors." Ann. Rev. Nuc. Sci. 17, 

Widman, J., C. et al., "~verage Energy of Bata spectra." Int 1. Applied Rad. and 

Isotopes 19, 1, 1968. 

Wu, C. S. and S. A. MosZkowski, Beta {Decay. Interscience Publishers, Wiley, New York, 

1966. 

White, G. R., X-ray Attenuation Coemcients from 10 kev to 100 Mev. Nat. Bureau 

tandards Report 1003, 1952. 


	PH325-supplement
	ภาคผนวกที่1
	ภาคผนวกที่2
	ภาคผนวกที่3
	ภาคผนวกที่4
	ภาคผนวกที่5

	เฉลยแบบฝึกหัด
	หนังสืออ้างอิง



