
ruUs lfifllflslszl (Henri Becquml) ' 

Xuwuii md~znovuotsiq iioonuil# l ~ u ~ i . r ~ l i o e n u i & ~ ~ ~ -  
d d nuGmriouriuki)rona rc.'ridiuiolunnn-~nzaad~~innil nir#uwuuotlunlnolsn 

Qurnsrl~nulnu&r6~ ua:d~ui~~~~&ri iu~d~~do#auns~m~~~dii~cl i~u"f i~f irw"odo~ 
a d riucm.miial3n#nisdsznou(~rsrGuu luiwuii loamcmisliuul~u'ou~nr~irtn41~ 

ffz A loi~~~~uilnlndrm~naplu rdlulri#iniwuii r o a l ~ u u ~ ~ r i i ~ o i ~ m ~ ~ ~ ~ 6 o i n n i s  

drznouysrliuu n : q ~ i u ~ ~ d u n s ~ m i ~ ~ i ~ ~ ~ ~ d u f i d ~ n ? ~ ~ n ' ~ ~ n ' ~ ~ ~ u Z d ~ ~ r o t  ' 

illroflra-lrrii fl piem and Marie Curie) I X ~ ~ ~ Y I ~ O P ~ I ~ ~ U ~ ~ ' I I ~ I S L I P ~ ~ ' . J ~  

u i h i u  aunilns~#u~unir~rpiS'~~co~~s~~ori; I~IZI~G~IJ rmznirlfiuriunrnw~i~a8u7 
d ~nuinuiu 

nnj~indu'ninuimnn~ifl~biwnu~i~n'uu'uni.j~"onnniurrw'nt~~zwuii~~3d 

udoonuio~nnisrluU'unS'.~afi 3 t o  
1. r'qfillonrh ( ~ i p h a  ~ Y S ]  l#Rqjq~nYII~d a dJszpuanl~uC~~n"nun~oil 

a P u1ouu 

PH 325 63 







nirnnnami~ru~ufiuo~s'~#naz.iiiI~u urrpmai*riusri~3l3un1'11uz 

mgh iq~uzdiuoonhmiu~~4vui~tdn i i8nvu1ztdudik3 ~ P ~ J ~ ~ R & ~ I U ~ ~  dodiu. 
d d u ? ~ a c r # i i ~ u i u t ~ r i m ~ n l u n " m ~ ~ a ~ l d l ~ n r z ~ ~ ~ d ~ r ' ~ # u r ~ t u n ~ ~ n ~ ~  3 14u2 m.rmnuq 

d a  w ~uulJnia4iu u1niuma~o~~a~vi1lXnr1~~iijdrrpuann~1o~a~t~okvl1 l luqBno~% 

nr~1~a'l~iinidua~uutnu'~8uQa#t~nuui ~ m ~ l l u a l ~ i u ~ d u . r l u u ~ ~ ~ i ~ ~ i u ~ i  1Su 

oynin#iidrzpau in'o Yq3acli qrunuficii~q uoqfj##qniurri~lmnq7~umiriqd 

3.1 

ri3 auesii ?a# am 
u 1 n n 1 r ~ u w u r n ~ f i u u ' u ~ 1 i ~ # . i i 1 l ~ n 1 u i a n ~ ~ ~ ~ d ~ u o ~ G ~ ~ ~ ~ u ~ l ~  2 a i i ~  iio 

1. ii~m3uan'lur ~~uu'am3undiin&aiuo~l~nn1aznu~nu"lu'~n'nnirn~1u 

h iiu InJnoau. 8~nqtuu - 16, mfuou - 12. c l r h  - 208 $u#u 

2. iiatfl3uvdldmiiur ~ ~ ~ G a l n ~ ~ ~ C / i j ~ X ~ ~ ~ u u i n ~ n " u l J  OL#OIRIUY(IJ.IPIU 
uinliuW szXo~narr~aiud~udln"uoontnu~~di~# ~ i a I ~ u n i r ~ l ~ n ~ a t l l i a I S u  2 r i i m  
80 

d -  J 
2.1 ij~m~u~~'ldln~urn~nfluucliu~rruri~ ih qnldua - 235. qn~iiuu -23s. 

y l r l i u ~  - 2 3 8 , l 0 8 ~ ~  - 232 ~ ~ u # u  

2.2 ~atn3u~~IrimnGurduyA~n~ia4u niu qllntquu - 241, ~tniivlaitiiurr - 

244 , l y t f l l ~~9 l -  239 l g U # ~  

VQ slresm~n~i 

1. nisttdfGftrond1 

2.' niat~dejifrucli 

3. nisttdf~itunuui 
1 

3.2 mild i"d llsadl (Alpha decay) 

mrtd4'a#ilonrli iio nirdu^ai~3unr lqo~ nin~~onvlioonui oy ninaonrhii 

dr:pu?ndrmouhW$~ouaoa91'a~1riltu^~flroudo~bi? ci~~ut8ou'glcl3umtpiQ~6t~ond1 
~ r l r  

oonuiafi i or~dduuduii?m3la01~~1~~ rarnmuannmna 4 ndau imnnvornounflna 

2 n j a u  g~rmmscio~b 
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I 
I 

I 

1 

A 
d iuo P = u'?mdrmdi?anisu~id ~nzioruo~flouidin'Y z 

z 

A-4 

2-2 
2 - 2  

4 

H= = oyniniiondi 
2 

r tuo mp = u?nuo~ii?inflondcii~1ni5iipif~3 
A m  A 

m, = u~nwo~u'arn~~~n~n~uuun"~uinni~~ipis' .~ 

ma = uaawo~o~ninii~adi 
I 

c = ~ 3 7 ~ ~ 3 1 1 ~ P  

fiinuald' y = , u?nwoqbrfioui/t6~mf 1df4 
= mp + Zm, 

I 

= m, + (Z - 2)m, 

M,, = ~ 3 ~ ~ 0 4 ~ 3 0 1 1 0 ~ ~ 1 ~ ~ ~  

= ma + 2m, 
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llnudi 

Q = ([M,-Zm,] -[~,-(~-2)m,]-[~,-2m,]}d 
2 

= (M, - zm, - MD + Zm, -Zm, - M, + 2m0}c 
2 

= (M,-M,-M,}C 

~ ~ u ? n u o ~ u ' a m ~ u ~ l ~ ~ 2 : u ? ~ ~ 0 0 o ~ m o ~ ~ u u ' ? ~ 6 ~ ~ 6 8 l d ~ ~  (mu) 92:!#+i 
I 

Q = (MR. - M, - M,)93 1 MeV , 

= (226.0312 - 222.0233 - 4.0026)931 Mev 

= 0.0053 x 931 MeV 

= 4.9 MeV 

c r k ~ i u ~ l X l i n m r n n i  = 4.9 MCV wdj4iu~iu?uii';rodluaduo4rrd4 

Scheme) &l:lJ~fljl tf1102:bnR10hl8~hlll~ I # ? ~ ~ ~ u I U U  ~$4 l~ l? ! l ! lb  84;?0t!l~ 
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49 d I - 222 ~ ~ n ~ v ~ u i n m ~ ~ a i u ( i ? 1 J 1 ~ ~ G 1 ~ n 1 a t ~ u ~ i ~   round me) qnh uwsi.lodluni3r 
cr ' nr:{i (Excited state) f i ~ u  nit~wa'4fiiX~dnlamu1111~ k u i l r d q ~ ~ q ~ ~ u ~ ~ n u l l ~ ~ d  

w .  
voa3'~4llnuui iis~ioo:liiaununis~6~mi15isoiiiu~71klK~Q 



MP = mp + Zrn, . 
MD = mD -t (Z + l)m, 

unueii 
2 

Q ='{[~p-zm~]-[~D-(z+l)me]-m~)~ 
2 

= {M, - Zm, - MD + Zm, + rn, - m,)c 
2 

= {M,-M,}C 

~i;lalniivd?ulflu~aldry 

/I MeV 

MeV 

x ~ ~ I G I  3.2 u t v 1 ~ k ~ i ~ ~ t ~ m u o t ~ . ~ ~ ~ ~ ~ 1 1 d ~ d t ' u 1 n n 1 ~ r r n 1 ~ 6 ~ v ~ ~ ~ ~ ~ 1  - 3 $ 4 ~  

u~no:~ormiiciu 30.97534 io18apl nrnusi?!4iAo~o~tf - 31 &iirr?n 
ozaoa~viiciu 30.973763 loi8apl ' 
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Qlfl Q = (Mp - MD) 931 ; MeV 

Q = (Msi - Mp) 931 MeV 

= (30.97534 - 30.973763)931 MeV 

= 0.001537 x 931 MeV 

= 1.475 MeV 



nmd Ys8 ~ucnirQ muan (Positive beta decay) 

idoiianlurriiifini~~~pii.~a~u~~i~~u~n O ~ I ? ~ R ~ ~ S I ~ ~ U U I I ~ P . J ~ ~ U I W ~ ~ L ~ ~ U ~  
r l  r tdrmouncm.rw6~wu'?u lfiudu^~n~wmauuwu~ww'au13un'u &$u ~nua~nntdllnr~rm 

I Q  1 (mp-m~-m;931 1 MeV 

(M, - MD - 2mJ 931 MeV 



= 0.67 MeV 
I 

I ~ i (  3.4 muq il iirrcluni~~aiuKaT"~~iW uu - ee 
6 A ua t(llrGuu - 22 unr.~nan1iitk 2.6 TI nniuthl#?'~a~unm~wu?n WPalniiufi 

tdn d a 4 1wmm~uu AO GOOU - 22 $.rd?uuin (90%) azog'lurnxnr:fi ldeniYu~nazwuriu 
d M A' azd.rk~lmuuiwktiu 1-27 louoao8nui ihou - 22 dauhu (0.05%) ~ d k n i ? z ~ ( u ~ i u  

d M viu? w%riudiu?u 1.02 1 0 ~ ~ 1  ~ ~ m ~ ~ ~ n i a q q ~ l ~ u i i ~ n d ~ ~ n a ~ u n ~ ~ ~ a ~ i n ~ z ~ ~ u  nirnniu 

r~?lluu~~iqaluniaiiRu?nd rnmma~?u~nnrdi~n7~~iu4iu 

3.4 mrll~i f u a  linUul (Gamma decay) 
d 0 A d?uu~n~l#anirlrdr'~d~~nuu? e z r ~ ~ u w ~ ~ ~ ~ ~ n n i ' ~ t ~ d ? ' ~ ~ n u ~ ~ u  liu nirlrd 

k?honvh wioma~uiia3~~~1 l w u i ( ~ a ~ ~ i i u n ~ ~ ~ ~ n ~ ~ ~ l ~ n i a = : r t ~ ~  donbnqdni?:: 

dufiu i ~ X o ~ m u w 4 ~ i u o ~ n u i l ~ ~ d u 0 ~ s ' ~ ~ ~ i n ~ u i  
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3.6 uuawm~~6drm~ar6nw6~bs' (Electron capture) 

uuaunis3dnmsouu1nw~ooi~duu~auni~~u"a~n"auna'~Z~dnmsoulua~Tn~s 

&ldsaulY oioo:rii~CuZi~nmsoulua~Tnosu'ulw~Y&C udlda~oin~ldn~soulua~lnos 
8 w d c (  awn (x-shell) adlnd'Ga1n8unx1~ndq~1 Tanin~ozpnauaquuin ii18dnarouluasInor 

R m p ~ u ~ n u ~ ? m i i u n  i;lmii ~cllmwlooi (K - capture) 

-00 
v 

23 

ti1 

8.6 ~ ~ ~ u g i i l l i r n ~ n ~ ~ a w ~ a K a v ~ ~  , c r  : 

24 

3.6 v u a ~ n 1 ~ ~ ~ 6 n ~ ~ ~ 1 8 w l a 8 ~ ~ 1  (Internal conversion) 
* a d  % 3 ~ ~ ~ m u l n ~ d ~ o o n u i ~ i n u ' ~ ~ ~ ~ u a ~ i 0 ~ z a u n ~ o ~ a n ~ s ~ ~ I u ~ ~ ~ n  '$ilfi 1 
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I 
I 

d d o~ann~ounqmoonui luninf!k 

(K - Shell) 

dad 41 
6nsifiisnaiuKauo~ni~Ku~unf.~fidu~uinu'ilo1suni n'lj5uollniw (Activity) 

f#;a'ri?doii A uzriauhu'unniwt8uId~iqfl~m~idn~6;6qd 

niauuet6usTwnniwij 3 rŵw iio 

1. u'?ln~uflfiul? (disintegration p e ~  ace) ~#ii?doil dps 
d 8 

2. Q? (Curie) I#&3'ci?dodi Ci ~mrm~ua~~~8uk~if i isda1um'auo~~~t~uu 1 

~~nl3fn3tYaltl83 (Decay equation) 

bnni.mmbsi?uo~m~n'uu'u~s'.~~0z~uo~6ud~uianl~n'uu'unf.~#6fio~ 
' \ .  

riiuuiduZdntu'nmnm5"1k;~~t 



us;rnlrtfnlU$% (decay constant, disintegration constant) 
, 

1 







trl#n~irhju~rl~#u*~., 
1 
.1 as 

P13 93 3 QI (Half life) 
d PP nr4rqm I#6qrioli T 

~~4uo40lu?ul~u~u 

l l ~ ~ f i l  In 2 = 0.693 





I 

%w'u T = - h -  1 1 - - 
&2 i ,h 

T = 1 = TI, - - = 1.44 T,, 

h 0.693 

a 4 an liqBtil4ii 3.4 aulSluu - 113 (113mhln) unlpnn 1.7 h1u9 a w l  

n. ~uu'wmniwuo~5ui~uuido1~nidliu~rl~ 4 7 ~ 1 ~ 4  
, 

a. tiu~uurniwdiai: (specific activity) ~ ~ ~ 5 ~ $ u ~ l d ~ t ? n i d i ~ l r l  4 



15 n&nniamd~uM 4 hlus r:iidiu~uoraouin& = 2.10 x lo ornou i % 









20 
A, = 0.693 x 3 x 10 dps 

26.8 x 60 

= 0.693 x 3 x loU) fJ7 

26.8 x 60 x 3.7 x lolo 

= 3.49 x lo6 Q? 
r~uliunrnnnaudur~u = 3.49 x lo6 qi 

-k u. Qln A = A,e 
A a 

LUQ t = 1 VU. = 60 UlY1 

0.693 x 60 - 
6 - 25.8 

A = (3.49 x 10 ) e 
5 

= 7.3 I 10 
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-21 
n?~iuu 1 Ga~ntundum = 3.02 x 1.66 x 10 nn, 

-27 6 
fi?liuu N Ga~niiunijuaa = 3.02 x i.cxi x 10 ~2.1 x 10 nn. 

a- a uanuoqniliuu 20 unpr = 9.96 x lo-" nn. 



U. N = AT,, - 
0.693 











a an ii-~aiid a.iams A unrdr3nrviijill i h ~ a c  anuri?rflurnr B 
a 4 an air B unrav?ndiiiu 5 & lad  miuri?rdunr c 

n r  c lirrniuril iYi&#uir~~~r A ad. loo ihmmiiun 
d 

0 4 ~ 1 6 7 ~ 3 ~ f f 7 ~  A, dl3 B llQga75 C W13~1~1.37 fiU 



, 

niriiuriun4ji)~~nniuK3otii~oi~1d~~ tUlol~ai4iu1drzuz~$~oioo::~n"mni3=: ' 

nuani&M' ttlidtflu 2 ilrztnn A 
I A r a m  

I .  marauq ad i a v a r  (Transient equilibrium)) ~ ~ R ¶ I U ~ U O ~ I P I ? ~ U O P ~ ~ ~  A 
d as u ~ n n i i  nrta?nuo~mr B uiniuZo din~duo~nirnmuhuod B uinni~din~tfuosmr 

nniu6iuo.j A 
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a .4 
nirurddnnii  tetuluaa~mai (generator) ~ ~ ~ I u w u ~ u o ~ ~ ~ ~ o ~  qrijlm~^iGn~-99 rn lnmu 

tda~a~nir'l&jiu~ii' Idiwnioi~n01u"~0~~-9~ m aon 

I 



cr i a9 
3.10 13l%J~-226 UA5433II 

-222 91a0Ftl3n7 , 

Initial condition t = 0, N, = No 
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dN2 = h l ~ l  - h2N, (2) - 
dt 

W3 -. = b~2 - h~3 ' (3) 

dt 

dN, = h 3 ~ ,  (4) - 
dt 

-A, t 

solution uf14 (1) 74 N1 = Noe I 

~olution clog (2) 74 N2 = h , No [eeAlt - ch '1 
b - h l  

A, = h No [c'" - - &N, - 7 

Initial condition t = 0, N3 = 0 









mr6ur*vIi~8s:finiu~~od14oio~u"a4 liunii i9uaynrumrfiniusi? mu 
el' s ~ r a n l 3  oynra 6noynrund~lrinulusrru~i~iid~ i i d n i s i r n f i f i ~ ~ u l  oynra 

W a c (  mmaun?o~a 4 oynra R1o 

I. oynruylrliiua siq~uAulo tfitiiua-23s niqqmjiw ilo (1:63-206 

2. oynras~Bua ~ i i q ~ a h f i o  vnfiuu-232 mqq~(ljiiu go n:k?-208 

3. oynraii~nftliju~ ~ I ~ ~ U A U ~ O ~ ~ ~ ~ ~ ~ U U - ~ ~ ~  ~iqqfi(ljiiu go nzh-207 

4. D ~ ~ S U I U W ~ ~ ~ U U  %lq1hJdiu 7 Q  ~ l n l i ? ~ ~ - 2 4 1  %lP)~fldll) #€I Pfilkf-209 

3.11 nirt!r#iamatYolu"wma"sa 

a y u b f i ~ u ~ r o l l w l ~ f i ~ ~ R ' ~ u ' u n f ' a 4 ~ ~ ~ ~ n ~ r ~ ~ ~ y ~ ~ n i l i ~ ~ i i  iJu ii?nmu 

~ciQirurnr<l# i~u~f i  (target) dil8ii~1dfiiu'.nn?luf (nuclear reaction) &mr6ariu- 

clk& 
w 

6nr1n1sln"a~fln?u1~viin'ywa~~r5:~ii4~~n~o4ii3nro~ (Nutron fluse) fh 
ii~m8uinronlqrn~u (~uclear aoss section) 

do R = 6nrinir1ii(lJfln?ui < 
I d  d d .r $ = ~ i u ~ u i i ~ n r o u < ~ ~ d i u ~ u n ~ u ~ ~ 1 i r 1 ~ ~ a u n ~ u ~ r 1 u ~ ~ ~ i ~ w " ~ ~ ~ ~ ~  dn4audu 
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23 No = i~tnuszl?nilar = 6.02 x 10 

A = lnU¶J?n (mass number) 

6tdU R = $NO = +wN,O 









90 REM 

95 REM 

100 REM ***** sit up graphics characteristics ***** 
I10 SCREEN 2 : CLS : YS = 320 : YO = 100 : SX = 1.5 : SY = SX12.25 

150 REM ***** specify initial conditions ***** 
160 B - - 100 

170 A - - .0133 : REM Activity constant for radon-220 

180 DT - - .1 

300 REM ***** set up screen display ***** 
310 Y1 - - 0 : REM draw horizontal axiS 

320 FOR XI = -110 TO 110 STEP 2 

340 NEXT XI 

350 X1 - - 0 : REM draw vertical axis 

360 FOR Y1 = -100 TO 100 STEP 1.5 

370 XS - - XO+SX*Xl : YS = YO - SY*YI : PSET (XS,YS) 

380 NEXT Yl 

390 REM draw coordinate grid 

400 FOR XI = -100 TO 100 STEP 10 

410 FOR Y1 = -90 TO 90 STEP 10 

420 XS - - XO + SX*X1 : YS = YO - SY*Yl: PSET (XS, YS) 

430 NEXT Y1 

440 NEXT X1 

450 SC - - 10: rem SCALE FOR SCREEN GRID IN METERS 

460 SX - - 1 O*SX/SC : SY = SX / 2.25 
, 

470 LOCATE 1,55 : PRINT Qone unit = ";sc:"s" 

lo00 REM ***** calculations and plotting ***** 
1010 FORT = 0 TO 156 STEP DT 

1020 N1 - - N -M*A*DT 
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1050 NEXT T 

1060 END 

2990 REM ***** transformation subroutine ***** 
i 

3000 XS - - XO + SX*T : YS= YO-SY*N : PSET (XS,YS) 

3010 RETURN 

one unit * 10 s 

* * * * * * * * * *  * * * * * * * * *  
* * * * * * * * * *  
* * * * * * * * * *  
* + + * + + * * * *  
* * * * * + * * * * '  
* * * + * * * * * *  
* * * * * * * * * *  
* * * + + + * * + *  * * + + + + + * + +  
* * * * * Y ' * * * *  

* + * * * * * . * * *  
* * + * * * * * * *  
+ + * + + + * * * *  
* + * * + + * * * *  
+ + * + + * * + + *  
+ + + + + * * + + *  
* + + * * * + + + +  
+ + * * * * * * * *  
* + * * * + + * * *  

* * * * * * * * * *  

* * * i * * * + * +  

* * * * * * * * + *  
* * * * * * + + + +  
* + + * * + + + + ,  
* * + * * + * + * +  
+ * + + + + + + + +  
* * * * * ' * * * * +  
+ * + L * * * + * * *  

* * + + * * * + * *  

I ~ i  3.1 1 ~ 1 ~ 1 ~ ~ 7 ~ l ~ 0 f l ~ ~ 8 ~ L ~ ~ f l 4 ~ ~ n ' ~ 1 L 3 ~ 1  

---------------------.------------- 
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uotn'uriumk3di?aid iiui*iiumniwBuXu 

11. Bi-210 ui4Z~naiu8~l#s'4-iJ~~oadi ~ 1 4 8 1 ~ ~ 1 ~ ~ 1 % # i ~ ~ l o l 1 ~ ~  Q ~ ~ ? U U ~ O J ~ I I ~ I ~ ~ ~ R ~  

ni=inaiug-~ 
ri 

12.. a~~16iu~uo:~auua:6iu~unfuu~4 Y-90 ~todluni~:nuqn~~rii401~5n'u sr-90 
B  cts 61u-~u so LjRtig? ~~IMUR!#  ~=i~'111mu84 Y-90 = 64 A1u.1 

d eta 

13. (1~4'111mu0-1 1-13 idi(iU 2.3 k 1 u 4  a:#~~l&7aiidih 1-132 ~ I U ? U  100 lintiq? $4 

naiudirniiodua 25 Gas97 
B n r i n s  

14. hmn$l 1-132 o ~ ~ u n l l ~ f l u q ~ ~ ~ l u Q l :  (Transient qulibriurn) (iU Te-132 14Ufl51'11761 
-4 P 

78 $ 1 1 ~ 4  O ~ M I ~ I  1-132 ~ I U ~ U  100 u a q ~  o : ~ ~ R I u ~ ~ L M ~ ~ ~ ~ ! I I P  25 GnBg7 hul#i?ni 

idlY 5 

is.  awi~iu~uo:mou AU-198 &nmuri?lu I TU t t i ~ u ~ l ~ ~ ~ r o ~ ~ u i j  AU-198 o(i 10' 

o:mou ila: uoc AU-198 = 0.255 (TU,' 
a B  rrs 

16. iri~uuunsw?m 1,622 ~wi;ui~~fiuufji~~Gw i u'niins'u rnuu~auoar~Guuiviin'u 226 

~ t n i r i i n ~ ~ n i ~ n a i u 8 a v ~ . ~ i r i ~ u u i i a : ~ i u ? u n  

17. D ~ M I ~ I U ? U O L ~ ~ U ~ Q ~  CO-60 & ? ~ z R o I ~ ~ I ~ ? I ~  CO-SP 61u11.1 10 niu 7fmrtnai.r 
B r r l P  

uoci~fotdtjnrpidrui~ awmu?mroud& 10" ~?mrou/lnu2/iuik iirunaiuiu 

1 d f i l ~ ~ ~ l l r  ~ l M ~ f l i n 0 ~ 6 1 8 4 f l ~  = 58.94 1111~fl58tT~fl'i?lJ = 36 UI$U 
B  rrs 

854'111619184 Co-60 = 5.3 3 
d a  4 

18. B ~ W I ~ ' ~ ~ U ~ ~ I H ~ M ~ ~ R U U ~ U ~ ~ ~ I ~ * ~ ~  ~ 1 ~ 1 ~ ? 1 4 ~ 1 1 ~ 8 ~ ~ i M f i ~ 8  51 ~ ? ~ ~ 1 ~ 3 l J L d l n ' ~  

19. atwin'uriummwp.tq~1uUo 50 

20. o~o~uiuoynrummaiu~~u~~~irn'uriums'~~ 

21. stoiu1um7:nu~n&o4nirn'uriu~s'4a 

22. a40iulun15~~14~15n'u~~mr'4a~Ru~~u"3~5~u 


