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Ëk** **nww*p*a€*ya6 s*sÏ,sâ#*rst*"*ns fmr enr*b yÈeÏ* * fâgure
spf Kâ æ*

S* f*g, âS fus# a&wegw haen assune*u Èhat the f,ul-} b**P
ste3.t*w *âe *s.I}. *ver *,;r #s@& #6pr]. **mpar*S. wâth tk*t &sest

*?æs qwk*"æb tfu* :pçu*ff*lss ers *âs*râbuts€ wh+n leavlng th* shielô"
ffin tb* bmws"r *9 thu sb*vs sonsi"**r****ns J.t *asr he n*Èemptc*u

hmwwvæp* t* e*tf,ffie** ëh* d,*nw1ëieE for th* *sss, whor* ths fulL
b*æm skr$.k* ,aa *b$**t ân thæ Ènhe {?argeti cr n*a.r ât {æs€v*et}.

âf *h$.s *b$*æS àa aævær*,3 1tO S ena Èhâck ân th* dir****'*n of
th* bæ,æe mâ,mâ3ar gf*sffiffisss s*tÏ- tske pïa*e l"n *"t na àn 'tbe *ran*
sttâ*a â*gwr *É *b* *bâ*3"â* Ftrs& * tar*;*'& y5,e3* poàn* cf v"l"sçr

Èh*"m hns tç ** Sr*çc**âgat*i! *.n S*aâ*r *eta93 J.vr s, laÈ*r rep*rt "

F*r thæ mkâ*}#âng prnb3am tbe *b$eot *mt be c*nslûer*d. $taæ* *s

ægg"1' *f *b4r g:**xwâ&3.cn }mp*r sf th* shâs3^€ç sepnr**ed fr*ra tb*
rsst çf *bæ shâ*â* bY a e*rtaân SengÈk of path âa sLr * w3r3"*h

x*kss *h* angç3s,r sgr*m& æore eff**t*çe '
FhLæ wægr *f Ï.e*ktxg æt ths terS*t ûn*æ n**, of **ur*** tak*

s#**3*ât *g: €h*sæ w*aâtaring Sx-ss&s#s*r wh*.eh dsvi*te the protons

$çmË ænawgh Èn snke *b.ra mges *h* nçrct bcsôlng *eet3.on* *hws gâv*

Ès€ xï*.H* tn * ba*s !n * *mm6ential *fre**i*n' f hi's begffi mig$*

be wrgb b**êær æa}â*'msts& àhsn f,n cr*r 3ûs*eçne ' thirs the preacnt

**tâssÈe g5.v** r*tker a ï.âm*tlr:g *a*a sf na'xÈmqxm rprea&r &F ml"nl*

suæ shl*I* requlre**

16r àhs mn*â*a* 9* qza**Ë9ûn, the aver*g* *âe*sâcs betseen

âaaha mro.* ahi.wî"€ âa' *b*s* I æ, F*r th* 3#ry***c1* ræan*' the +? *o 3$CI*

h**g* sh**b w923. &* *ansf"dere* e6*,ân ** Se**ræ'in3.ng Èhe thl"*kass
af th* shâægâ* thâæ ms*s* * ffinïæw **rpaâb çf 3*5 &o lak1ng

s,**ausrÈ *f âk$.s *x{x* a,àrpaÈb s *3eâcknsss *f slel*1# of 4** s' ân

frq**. ffbi.* 3s xa*t greaâVy ûLff er*n* fs*m the 5 ,4 m f*usrd' abovo p

ths ***æs1 v*-?::* n**é** ia pr**Èàe*â cases âs expe*teâ Ès tLe
baë,w*aa th*se âàËf'Ès * X"& *srÈb *be eff*çt *f tbc 'mj"r pnth ts ese}3

}*ss* b***.13æ* th* Faâh fue **rth âs vsry 3*ag *n;rwêyâ

rEa *-Spqrqea qf $rrq#&

Âs 5*,s b+en $çânte$. *ut * the Ssck *f ànform*.t*en absæ.t the

hsh*sâsa3" s.g: 3* SeF grx*â*ns }1aâts the e*ou.râ.sy Pf tlas whole est*
5æn*æ. SLrat tÈ rçEr11** ân âa r:rrts::ta1nt3r in ÈÏre l,ni*ia3" number

ef *eutr*ll#* â, *h,*m.g* 1n thls nnmber hy a fs'ctor af *, mækes a
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s*3.ra* *f "bhm s*È*nsès,ti.**' 3*mg*3a âs n** be$*er kn*wn *hsn *P &,

3*% âësËrâ#$r. ffiâa *#es-ffi reæç3te âxe e $us m {1 se} çrE*er**'5':l'tg

*"m ths thà*ffism* ** shâs3"#" trkârd êhe snfir.eÏer *i.stribu***n $"n*

Ëro*,ta*wru sn *prûr çb.**h àm ssÈ5,mate* ** "be çf the s*,ns *r**r sf
ss$rl{"ttlûw e# 'ab* prwvâsmm &ne& b3t' **xr**"**r*cg âts nnd 4"Ûs*tûrx@&

*lus&ws* *f *&s 5S# s&s o

%h*rs ls sp tr€âasrl' wïry m33 thrse of tk*se srr'*rs sh*wl"* be

$-s tb* #&ffi* *3"ys**$.*mu b&C Èt does n*t se*m pessJ"ble t* esÈ*m*ta

*ha ehâ*3* mar* sss€ffig**3"y thsn t,u * Ï" t$ *f **Rcrete or * * m

*f ;ar*k*
I. SBâ31" chacuras 9a lteehlne Farametere.
@siË;;4'@ffi

S, rutag$ *stl"mats *f *h* *f,f**t *f ehange* in ma*hi"ne pere-
msters sqrt b* mds a3*:ng *he s*;as 3i.neç s Pr*sl"*eû *hsË È}rey S*

rl*t reeult *.m *h*.elge* â:s slrâæâd' tbl,ck:t'**s :nrreh #Featsr Èhsn ths
3.1aà*s *f arr*r gâræn abase. Sr vari**,tL*n gn b*s.m *"nÈen*ity {ar
âa t*3.arffiK*s fftm? b3r a fs,etor sf â a€*ns a *hange ân thàchress
of sh$.eb& çK *.5 m {1".,5 n}"

â ch*nge *.n syrsr$âr ks* s*re c*uplisstç* tnflrren*Êso f*
*ha:rge* ttro *-nâ*1"e3- nr*sb*r af gnrtàal-es sm* :he *t*enrxaÈlçn
3.*affi. W*rkâng Ëh*s *ç.È fsr n r**r.e**à*n ân en*rry t* 3"û #eYu

sa f5,m* æ resu**â*a ân shl.sl"* by 3 a çf s*n*rete or Ë"5 n *f
*s:rèk*

gl * #*aæsrfs*a çlth èhe &***?"**vsn Mæ.*}ràn& "

fâ *"s àa*ar*eâàn6 t* sppltr ËrÂr *ûnsi"Seratlcns ê* ari *xâst*
âAg n*xrh kwÆ " the nauhlne â-n Srco}*:aven hm* .i:e*sr run e,* 2. â 6e?

m* s*êh a b*æ Lntcns*&y'*f #,*" lSS pre**n*/æ**. fhere â* *
}raarg *oneræt* sb$.*3* ** *.7 æ *bl-sksess *"h e, &lstsn*e *f 2""6 æ

fs*æ th* tr:h*. .& *a tax6*ë of ab*ç* 5* g odZ J.s used,*

K*k9ng n r*s6$" **â*u3stl,sc3 *1*ag th* }l"nem girren 1n thle
repwrÈ {K d*,*m as* h*}#. be*s,n** *f the bà6 €àffer*nse l,n çnergy} t
s, nerate*s âLxs b*bf.n$ th* skàs3* âm f*ura* ef 3.?"1Ç6 *-Ëu***3
f*r th* *9'Ë6 *f ths fx;â} bs*m s*ràklng Èh* wal}g sr â.?'}SS f*r
tlr* **sæ *Ê a YaY3" *hâæk tmrget* fhess s*14çs *r*"ghâ tç bæ Çsxl*

r*** *s Tyt*bLn æ ta*t*Y 3 *r 4 ****r*ing to s*stâ*n' ÏX"

& Ê** $rre3J-mine"ry v*3r:.es sf rsdi"ati*sr dcs*s ine&sureâ *Ëtsld.g
,
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thæ mkÈ*3"* *r* ey'a*3mb1s fmm 3**9er* a:n^* rep*r*s bg ff*wm$. {?}'
S*rl#âewep {*i an& H"âdûSf*r* {g}. "âcs*rSJ"nS *s ti:ese th.*re lm &

r*,ûj,*t*.*â ïery*3 b**w*sn * mm& 3S *kmee t*Leranee *.*s* beh5,n&

ths wlx**}"ô. Sk*y æm* ffin robo*n * 5 *"n*::"* *mfery fa,*t*r. gf
thsâr â*m**,æ.tâss *hssrb*r â*wka ærffi.aâex:È}y s$"ml"}*r t* Èâsstee

Sss èb* s*t*tr*ss e *h*m w*uâ& *#rr@s$*n# t* s t*3erel:"se tr3um sf
6S su"â****1 cr 6"at5cd2****1. fhe etatement then $e&Jrsu *h*,t
Èho flw i.s bctween 3"â end 6"l-06m*?****1. Shese f$-gurer s^re neer
ts *,tss g?t;.l heæ :rsânen" **"s **ç1d. **rt.*3rÂô* fraæ thi-s r*mperlËsse
*hw* æar ewt*-sat* *an*s 6* gâee à** 3sw f3r:x re,Ius* *r $na ïit*l*
*h*"al$* S*w *barc s.re i"n*Leetl"snsp *h** a **rrs**erable fraatl*n
*.s *tattcreâ eycr *k* *hâs}&" ÂÏs* Shs sme-}.3er naehlne Clâsen*

sl.ons Èmm* ët mwk* æn;r ô*nattg ss-1t.x.e hS,gh*r" Êheref*re ft ls het*
t*r tp çsa$-* S*r æsre ô*tw$"âwd l":n$ærmntl,*:a bsfere try$"ng' Ës *"n**r*
pnrm$æ thegs seeirâts *"rx *çr ssti.mste"

Xll " keet*ea]. So**}a:s5*ns "

â" *Ten *i.reç3e"r tr*nsb"
trh.* treæ*h ***,ta,3.n*ng *k* ac*eâeraÈsr trrhs nt33 be bær*

f.ç* *w*r i*s wh"*le æa*ent. lt w33-â b* **vereâ by s s*n*r**e r*af
an* aË 3.**s* 3. n çf êsrtk* trhle sekse ths shl"e3"it$"ng pr*blem yery
*&.##r* à13 *na has t* *s Èa ts fense *ff an areâ. on Èap cf tha
hmns3r whâ* s*nta$.e# **1:" th* p*l:rËa çh3*h are *eparnterl frore
&h* s**eS.arntor teba by lasn Èbsvr X3 m *f enrth^ {misaa* the thisk*
rrrs* sf e*n*rete *cuntsd. twàas). Shàs *,ves wi}"3 be tarase*esaàble
Surâng oBera*âang 9*s sptsnt âwpen#m *f s*urss çs: tbe **p.th 1a
whâ*b tk* tu:sn*3 3-Lr.æ 9a ea*h p*r*L*'r;âar p*lnt anâ rysï tbe w*y
èht esrâb ûug *ç* *f èbe tr*:!.*h âe ûlæptlse* sf". Spe*1n3 att*::*â*a
hsw È* h* g1e*s 9* *hæ æmÈrerl#@,extra b*rtk;r- ma;r bæ rrçe*ssârlr
b.æx* *s$*s***g *a *hæ psrâ*sçÈær s*.*çsÈ3o,n at e*ek- æR*ra,a:.sa *

X* ffhs txr6*% æ*a.
ffia tnbt ær:sâ ba nepera*e€ fr*æ erssa ffhtsh s,re m,Eapp*æe*"

tu b* *.s*ss*tb1* êurLqffi op*r*èâ*a by w*33s *f heavy **ercr*** *Ê
5.5 ry" WhEth*r *ne *f, the t*pgst &trses has ta be s,cees*âbl"e f*r
*hs aet*Irp sf l*ter *xp*râ.*sr:.âs whl"le the bsam l.s 1*È *n*a *he
**bær #&€r La a qr*e*tâan tf *rga:*tsaËLsn. 3t wi3"1 **rt*,ân3tr ân*
*reâËs *k* æfflci*c:*tr ôf ?hæ ma*k*"ae tf, it is Fs *

À* ths a**el"erst*r f*be l"s **nstrderably be].pw grCIi.rnd leveJ.u
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ths &mrge* *tr#& wl.lâ &æ s* mw w*33 * ,$* tbe r:*.**r ws.13s *f *he
?nrg*t 3r*çæw hss* xsç* ** be rs*"nf*rça$ *"n Èb* ac*e}çrm"**s pla:aw *

fh* g*ffi rf the *ærge* &tr*â an& sf tk Èlah* ftx,m:r*3 1n tkæ
*mrget kpw,*s *agh* ** be "&}rfek anuu6h ** *tnp most *f the h5.gh*
eeÈ on*ry prrt$"*3e*n wh$-*h ffi&en# * Sh.âsk:ress uf sbeub 30$ 6 ere*â
*É çcn*raè* -. Sç*m *hsn the areæ *n â*p *f, thl.m r**f * **p**3.m*13"y

oa tup ef %fta ttabær wâ3]. n*t b* a**esrible €l:tr3ng ûXl*rs,*J"*n* |fh,s

#snse€&#r$,*ffi çf sç,*h m. yæatr*.*tÈ*n. ar* be***r ane"}"yne* l"a èhe
*s?*rss *f dâecress*-*m sa ffiIls**"*}" bç.i3"*âng prop*sm"3"*.
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