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o1 Introfnetion

The ao@rﬁiaataa‘af shoger core sad the age paramnster
ars wsually determined by ﬁiﬁﬁing the obuerved @leatr@a donoi-
ties at various ggints iﬁ-a-ahaw&? by weing a theoretical |
alstritution function. The shower size 18 then caloulabted uzing
the known core coordinates and shouer ages The asewnsd digtri-
bution function can introduce exrrors in the estimation of oize
- in the fitting procodurc. The moad eé%ansiv@&y usel Lateral
éiepribﬁtion'funeﬁiaa given by Greiseng 19 a modification of
the form given by Hishimuws and Kamaﬁa;;n

2.2 Hishimwa-Zanaba~Greioon (HKE) fuaetian
According 0 caoeafe theory {or & pure clectrdénagnotie
showar, the loeal density of clectrons 1o writbten ag

oAl = Neﬂ.'(y/.n’é)'»‘

q$2,



| Qliﬁ-;-

wheare ﬁ' (ahm:ar size) is the 'l;a%m number of ele et:mns,-- Ty
i known as Moliere unit of dismme ond 8 4a known g3 the
showey age parameter. '

The ogpression i‘:‘arf £( ‘r/re,‘.a) ié given by Bethe (guoted
fm 2 i:!.liamﬁa? 2) t0 represent apnmximmew the .ﬁouam distance
ﬁm' sasll values of ©/Py uo

)5 z)

045 (( + 4;’:) exp (_4 ( T/%)2/3)

Groisen® gave the following empirical formila which fits the
xiiahimm-—xama “a distribution for showers of maximym develop-

mnt and for chowers of sges upto lede

Hho9 = o ()7 (0 )7 e

" where 8 e given by

3t/[ tl + 20n( E/fo)]
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where § 18 the energy of a @ximary ab a depth ¢ meagured in
uaitas of rgflation mgl;zgth. £rom the goint of production of the
'mhmar, éo ig the s:#i%im energy 0% the eleotron in alir which
i 0,084 GeV and O(s) is the normalisation constant.

The expreseions ef 0(a) used far actuel evaluation are

ag fallowns

0(8) = 0,445 8% (1,00 = @) for 5 < 1,8 |

= 0,368 o° (2,07 = 3)5/ % for 8<1.8
2.3 UcAification of WKG funotion \

Tt wap indonted by Hara of obZ® ihat the lateral 6la-
tribution of eleotrons of EAS id not £4% 0 & WKG function
with a single age parameter over s whole rangs of core distance,
Noreovery thoy £ind that the latersl distrilutioa of electrons
is flatter beydna i fd@imw unit and the gge of the lateral
distribution of e;ieasrons for shovers of size greater than .
3.18 x 105 whon f£itted to BKG funetion lies roughly between
143 = 1.5 within oxperimmtal errors.

But for smeller shower sizes, this type of flattening
in difficult %0 obsorve fop mﬁivmuai showors ond hence on
the average they oxpress the lateral distriution of el ect;*ana

as
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2y = 0, 22 (0% (110, X - w/m,

veo (2:2)

ghaore r 18 the distance £from eore, Ty is Moliore unit and
¢ is a normailsavion Laotor and 49 given in terme of & botaw
function hy :

PAxing 4 = 1.8, the volue of U incroases with tho sire.
Some valuea Of Cy are shown in Table 2.1,

8ice , Qg
140 x 10° | 0.0
3,16 x 107 . 0,1
1.0 = 20% 0l
3,18 = 106 0.1 “ 0,2

1.0 x 107 - 0.2 = 0,3
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/ Since the laternl diebributicn 0f ole etmm in HAS vas found
0 be steeper near the cors (Tien Shan experiment) than HKG
aistribution, Dedenko et a1l® gove the corrected HKG function

b;,r iatroduoing a eemtanﬁ lf: for better amemem; with the
exporinenisl date as |

20z} = (o) (2372 (14 % )% |
k¥ K’*’o eee (2:8)

where ¥y ia Wollove radius aad k u 0,6,

m’naleva? amo genoralised the BuG formala b0 £it large

showors at Voloano Ramn (5.10?< Hg< 2.106) as £ollowss

nvo)

Y
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Ay = e cen) ()7 (- al
) ua (244)

which is x;oz'malieeﬂ to Ng by setting

C_ Plrew |
e (= ﬂ,);% “ m )/?-.Tt F(a-«) ['(n-2)

where ¥y 45 Moliere lengthe



ranoko et 8_115- ebsgweﬂ the I.ateml‘ dlatribution e_f‘
oleotrons at fte. Chacalbtoya (5,200 e e a..l)-_ They £ind _that |
the latoral -di@tﬁ bution @:é ca],a@"i':z"ém is flatbtor than the HKG
_ f@m&z&a at dlatancss abova 1% (% » 155m) Thoy include an
extra fagtor in the G formla 40 allow for an inoressed
spread and flatbering near the cove of real shovers ag £ollowss

: A(Y‘,Ne) 2'%‘;%:2 (—%)S_Z(H% 5-4'5.[1 + <, (3’?0)2'0] (208

whe e 01 = {L/L RS r“(4.5~_zs) 4 ¢ [ (2:0+5) r‘('z-s—ig)T
Cs- T T Tas-n -

and  Cp w5 0,100 +0,188 (S8e © =1) « -

for 3% 10°¢ B <3 x 107, 0 <5<60°%

0.1%{3} {3y, and r;, = 155m.

2.4 Caloulation of Capievieile ob al.

A8 pointed out by Cepicviclle ot @1%., it is 44£Llcnrs
to dés@rﬂ.be, the lateral distribuiion of clectrons in EAS with
a single age parvemebers ¥or shovers of all sizes, the formula
derived by Gapﬁaviells at o1 is given by

A — N » |
ZXQ.QY\> = —%- ‘ﬁ_\-’,g (’Y‘/W\Yo) veo (2,8)

M=



s -4 2’.7.._'8 ) :
)s z(%v_\_‘)“ (l+ Ad TT‘Yo) ene (227)

whore 4 & 0,028, m = 0.0y Ty io the loliors m&mé-wﬁ Beg
ig the wize. . o
4 pospible mmmatmam;wa for Oye (s) io g;:w@n by

%(m 0,5265 oxp £ =045 ¢ s 27y 8 <18
. - v

G‘m;(s) 0..385&3‘5‘ = 1,5850 + 1,66) @ >lede

28 Qawulatitm of Emﬁin et ale |
The pmhlem of sppl iaabilmj @i‘ HEG formala near the
 chowsr eore and eorroot accountiag of the primavy and secondary
pamiam threshold enevgies vaa consldered by Laputin et &lgq,
In particnlar, the rising of secondaxry threshold onergy leade
t0 goms narrowing of laberal Mmrwatmm it is mbaei've& by
Togatin of al®® that the dependence on primary energy & 46
| importent ot omaller dstances r <9n from the shower axzis aixﬁ
in the vogion ‘x' 280m where donsity :!.mm&és@s with the incroase
of He Such behaviour is in agroemcnt with the anslyticsl theory
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by idiohimura W’. If B is in the range 10 - 3.04 GeVy the

a4etrd bution does not ﬁanema on & fox 0.6 41' <:’:€)Gm‘ Eut Loy
higher B. the BKG fhnc%ian doea nos aeserine the lazeral G5
tribuxicn. They fmaa.tha$ the better ugyeamens with the experi-
m@ntﬁl resulie is given by

£(r) = 0™ Zyzg (w/m) T e (2.8)
uhem . 0.‘?8 - mi‘%la £Or 0.8 € 8 £ 1,8,

2.6 Honte ¢arlo calenlations of Hillas ei ale
| - Hillas and Lapﬂzem% have simmisted clectron initigted
czgcnde sghowers in the etmosphers and developed a lateral
diatribubtion function taking into secount various snergy
depandence of electvon and ;}hawn"intemetim progeases down
ﬁﬂ an enorgy leogs than 1 teV. This is the nost dotailed simula-
tion of ¢ascnden by elegtron and photon primariss upto 100 GeV.
fhe caloulated electron density aa a function of cors distance
is ‘m;;:rewntaﬂ by the fail@wé.ﬁg'ﬂimri&mim funeﬁi on
o) = oa) {& )al-\-a (s 3.) (2 T by + bg(a-:l.)
o Ty o X
soe (2,9)



where O(s) is the normaliontion constant and tho pavamoters

aye chosen for beast £it ol the expwmanta}., results asg

Py = 24mg 8y = 053 4 aﬁ l;%, bj_ ™ '5;39' bg = O

A comparison of the various distribution is indicated
in figure 2.1 ' |

2.7 Exporimental observations on laseral disiyimtion of
olecbrong. | )

The recent messurements of olectron lotersl distribution
in the size rangs 3,94 0 w partieles have been reported amcmg
othors by Hara ot "%, Abareshitov ot a1®?, Khriotiansen
) 5, Tanilova et al ?a-p Kmkq ot a1*0
,;.aisgml ﬁ&aét#ibu"i;ion meagzsga& b Hers ob @7@: is shown in’
£ignre B«?&f; They find mém the lateral density of electrons
gannot be represented by standerd WG Lunchion at all core
dietances with the single age. gammaﬁar and that ﬁ;m trensition
-affest in 50 mm bhick 3@:!.%1113‘&9? ia na@l.igihly sm@,:l.l in

» A repres entéztg.va

- ghoters’ M‘- oize 1()5 pa&f‘ﬁiﬁleso The other groups find that the
exporimontal Adictribution ave @imﬁeraaﬁ £rom those exgeetad

C fvom WKG funotion ot smaller and larger coxrs disbancoss
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FI&. 2.2.AN EXAMPLE OF ELECTRON LATERAL DISTRIBUTION.





