_ C HAPTER ()
NucLEAR  PhysicS
—ATOMIC_ NUCLEDS

- Protons and. neutrons ave collectively called as
neucleons_

2 Z : Atomic Noumbey
A+ Atomic Mass

A Ne. of Nevtvons = A-Z

> A nuclide s a pavtaillay nucleus with a  specified.
nusslsey  of protons and  meutrons.
RePYesen-lred by il |

-

> Chavge on Aucleus = Ze

¥ Nucleay Size = (0714
Mass of nuvcleus = 10727 k

—TSOTOPES

- Atoms ﬂf on element which has +he game cd—omnc-
ﬂum‘oe‘\' A b U-t have. dl FFE TEY\{ ™MasSs wroumbey A aye
1e-fevreci 'l‘D as lSO‘l’OPES

;- __;;, I&D'*QPQS have dfFeYeh‘\; \numBéY Q'F_ neu'h'ons.

demy.com

.~ Chemicol PYOPQTHQS are  came {:ow isoﬁpés, bea chermicad o
veaction de{’e-"ds oN  numbey °F e\eé}ron:.
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MasS  SPeCTOGRAPH

o It s a de\ﬁce wrth e he\P of which  wot Oh\ﬂ the
\So‘\'Dpes of any e\levnent can be Se,Pa*ra'\'ed From one

ancther  but theiv wasses can also be  deterynined '%UH?-Q
a.c.c.uvac\:e\g_

¥ PR’NCIPLE: A beawm OF ons rhoving -\-hvouak electric and
magnetic  fields <uffers a  deflection that depend upon +he

c.‘na*rge and  Mmasses OF the ions .

\"=I Z\’Nl___

NuUcLEAR MASSES :

e mass umit , called an - "
= On 2 atomiC wass -urit T T

is equal o ha of the ynage of _catbon  atom (W
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1 amu- = 616~ kg - 2

1 g = |44 % 150T
4 w = 931meV s
#. - w AGERTY

% Mass o{' electron :
=5 o X107 kg
> 5.4 xipta
= 0.-51 MeV

—mc.a

;_ Mass of Profon:

A = 1-67T X 1o =27 kg
5 1007 w
-~ 93% MeV

w Mass of Newhon: ,
5 161107 kg
5 1008 —Koracade L

-~ 938 MeV_
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-____..__MAss_DEFECLANa__E;_m G ENERGY

- The work needed +o sepavate a nucleus into separate

neutrons ond protons (=) feferred Yo as the bi"dihg ’
—_enevqy ©of +the nucleus,

~ > The mass of a nucleus i$ lese than Yhe wnass of
the <ame number of sepavake  neutrons and.  protong,

> he wmass of a helivm nucleus having 2 protons  and
2 newtrons  is OB+ less +han the same humber O_F
protons  and neutrens,
This  Aifference e  called +he mass defect of e
nucleus and s due Yo the protons and  neutyons bihd‘mgl
-}oge{'hev when the nuclevs s formed.

-~ WS fealssng mass® s known 4SS dne  wags defect qnd.
Yepresents ine ehmgg Ynat was  released

ruclevs was fovmv&.ﬁ.

when the

- As E =wmc*
Binding Evergy = wass defect x c?

Soj

- Nucleay maoasSSes ave usuallﬂ expressed iy ot

et Koracademy.com-
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___BindIne  Factor:

_9. X \
i Bmdmﬂ chergy per nucleon (i-e pyotons and neytrons)

S  called binding  factox

—

% Binding Factor " £ = B.

E
A

—

= & s used 1o wmeasure Stability of nucleus,

¥ Steps Of Finding  Binding factor :
~ \J

, 1 Fnd wass defect of the mucleug (in armu)

b= (mass of individual profons 3 neutrons)— Total mass

=

2y Find binding enerqy E, (in MeV)

Eh = qﬁl X Am(:i

As Au = 93l MeY

(3) Find Binding Factoy

‘F= Ep

A

| Koracademy.com—
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* Atomic Mass > @0
Dlornic Mass

Fission Reaction

< 50
Atomie Mass from 50-20

Fusion Reacthsn
= H(‘cahIH stable

+ For RadiOﬂC‘HVfL“ﬂi

Atomic  Numbey 2> 82

"Koracademy.com
— RASTOACTIVITY

— Qadioac-ﬁi\!ifﬂ dis covered by Henvy Becquere! when he
was conducting vesSearch into —+he effects of-X—rcu{S,

- MMarie Curie and her husband Plerve. diccoveved Rad‘-JVn
ond  [Polonwivm

~ The phenomenon of the sporfanecus c:\ff:"!h‘l‘éC‘YQ‘Hoh of
heaviev  clements Z 28l wm o liah-l-er

wh  the of hvee types DF

emtsSsSIoNM

called  radio actvity

elemments alen q

radiations g

1_ALPHA _PARTICLES  [.He") -
> consist _of twe protons and Ywe newvens .
) - pos'r{:}velq cha\rqed healium Vivele
S ;zn{r’c\:eé. bl:\J a_ Very lavge unstable nuelsus £r
Y easily siopped by cordboard or 4hin metal )
) S has o yange n oY of no wore Ingn e feus em,
Ty lonizes ol molecvles ~much  move __Storgly  #than
other two types
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2. BETA _PARTICLES - -

-2 & Pavtic.les consist of - electrons

=% ewmikted when  a  nucleus  with  two 'Mcmq neutYons

disinteqrates

= A neutron in Such a mwmeucleus eudder\hi and
unexpectedly changes o a Pra‘f‘bn jin .-}he. process
an electron is created and Ens-k-ah'l'!5 ermitted from
the wnucleus. |

. B—Paﬂ:fc_lés--

—~ Stopped by &- 40 mm of mefal

2 Yange in air of about dm

-, IOnizes air ~melecules less &'l‘mfj]:( than o- pafi;icles

3. GAMMA__RADIATIONS

iy consist Of high energy photons

- A gqamnma PhO’i'Dﬂ s ermitted -Frcm a noelevus with
surplus  energy after & has emitted an « or B-

Pm\:lcle
> Stopped  enly be several om of lead
B I =y .

5 nfinite range In alr
5 ionizes air woplecules very weakly

s Radioactive elements d‘lsiﬁ"reg‘m{-es and emt o P and

Y vodiations. 'ﬂ-\«g Pocess s QQ\[QJ\ -\—vah':.ﬁ&\dﬁor\ by
s pontaneovs disivtegvati on .
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ALPHA EMissioN

2 KA o~ Y e ahe * @

-  Atomic Number veduces by 2

? Mass Number veduces by 4
-5 @ : disintegration energqy and is olways positive , as

the pvocess g Spontan eous.

>  L,X* 1 pavent nuclevs

N/ A-4
S % Nl daughter wnucleus

- The daughter nucleus wnay alse vemam unstable and

undergo .fu“’l'h*?-\r dis'tﬁ'\'egfﬂ’ﬁﬂ“ till & aktains 3‘}ab'll‘rkf.

23R 23y
e l) —F b+ He" 8

228

Y
u}?a_ —> ggg'nzz gi 3 zH‘-’-q + Q

v O- Pavbicle ‘s about 000 dimes wiove wiassve than an

) elec o
L Koracademy.corn——
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= Koracademy.com 4

— BETA_EMIssiON

— ™Mo change N mMass number
5 change v  atomic number by -4 ov +1

= T{ neqgalive p- povticie (electvon) i emitked d4hen change
in Z Is &4

ZXA — X.A 4 .ﬁo + onki neutring & @,

25\

& Ef positive n_ parvticle Cpoe‘n\—mr\) s emitted then chcmga

' 2 ;S ""1

Z—XA __a”z-lxﬂ -+ ’“.B. 4+~ Neutyino + Q,

5 A meutrino ie a fermion Yhat nteracts only via the

weak guba’comic; For‘ce anad q’f&V'ItLJ. The mass o-F neutving
i vwnoch  smaller 4han  that of other known elementavy

paYticles.
EXYE 23Y Z — : -
qo_”\1 — Qg Pa ~ + ..;.B + Antineulvino + @,
Thorivm Protactiniom

n_ —s L H = ﬁo _+_Antineuvtrine

_-_ Nevton _in ﬁwsfmce Poton.

,,-,C” — 'iN'_q + 4P+ Antineutring

f,C_" — B « ;Pﬁ + Neulrino
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(GAMMA_ EMISSION

=  Mpost frequently the apha or beta enission leaves dhe

dovghter  nuclide iw  an  excited state. Such a hUC]iCL&I

vay 90 back 4o o wnove emme Stable conﬁ:igm‘a{:‘oh

and  evertually +to its grou'nd state by emitting one

oY Ynove Y- rayg

=» MNo chaﬁ_qe. i masSs number Cﬂl)

> No chande 1 atomic numloer (2)

s XA — (?.XA)*_ﬁ 7XA+}/

(}xh>* 're,{)feﬁeh": excited state of wucleus
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~ HAE - Liee

' _|T\e.l half -life of a radicackive icotope i the time
taken foy half the number of isotope. +o  disinteqrate.

) HQ'F Llfe OF %
Neutronn —> 12 min

1. Polonium 212 —> 3x107'S
3, Lead 204 — 1.4 x(6t Years
4. Cavbon 14 —> 5730 Yeavs
5
6

0**8 5 4.5 v p? Years
DDT — 40 -5 Years

——*——>"—Koracademy.com
A glird

ANJy : Rate of Decay
N : No.of undecayed nuclei

w RADIWO ACTIVE DECAY LA :

This law states that  +he vore of d@_caq s
C\'we_c-Hq Pwropmr tional +to the V‘\umbev o ?
Nucles pPYesent Ck"C that Time "

LN de cayed.

R Decay constant () dei:ends oN  natove of elemaent amo\

B determines  the Ta*ré__ut which  an :aa‘tvpe witl

decay

—

e

J—
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¥ ISOFopes woith large value of > decay at vap?& vat e

_while +those  with  small A value decay glowly .

¥ The DPecay Rate o Activity  of a.  sample e defined

0% the rnumber of decay pex gecond.

R = - AN _____7‘N

At

No . of radip attive nuclet present ot time t

.
_ N, : Number present at time =0
e = 2.4 8

s

¥ Onit of Activity s Cuvie

ST Unit of Actwity : E)qu,ue*r_o_\

+ A ¢ = 3.1x10"decay/s

h 1 Bg = 41 decay per second

Approﬂmafe activity of 19 of Radiom = 4 ¢ i-e

37 x10° decay /Seccmo\

* Reld‘ﬁoﬂ Between Vv, .and >

Ty = 0 =6_q3

——— *—Koracademy.com
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T AR O S L T L TR L T Vs T O SO L

:

:
r i : : e
> The vate o f vadioactive deca y is diveclly propor tional

) do the stability of -he isotope . -

F e

—_ Time Undecayed Decayed -

' ndeca |

y O sec No (100+/-) Zevo 0 /-

) 1 Ty No/»  (507) No /2 (50°7)

! 2 T | Ny (25 No-Ne = 324 (754)

)

3 Tw No/8 (1251 ™Nefo  (§7.57.)

F 4T, N, 16 (6-257) 5N./fe (93.757)

) s+ FoR UNDECAYED NUCLET : B

) )
N= N

) = =

}

} M : mMo. of ha\f I'Nesh passed B

N, : mitial vno, of undecayed nuclei

» S -
s+ For DecAYED NUCLET :

X

N = N, - Ni
2n
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__InTERACTION  OF RepiaTiON WITH MATTER.

-5 Tovizaton is the main intevackion with matter o
detect the pavticle oY to wmeasure ks enevqy,

= (he ioni2oton nnay be due 4o divect elactic colliSions
oY thYDUth electrostatic atkvaction,

= The yange. of a particle dQPQ‘ﬁd‘: oNn:
4. . Cha*f‘qe , Ynhass 'D.Y'}Cl. e.he\rql‘i o-F Pm’dc\e
. De\’\s‘n-‘rg of wedim and Tioﬁtzcﬁim potentials OF Jhe
atoms  of  the wedium,

— O(»Fm’i:fcle. cortivivesS pvoducing nkense ioni zation alog
s stvaight path till W Joses ol iks  enerqy  amd
ComeS ownpsk 1o Yest Tk then coptures 4uo  electhons
Eem  the wmedium  and hecome a  meutval

atom .

\meh‘um

- The ionizaotion Clbil'ltﬂ Of B- qubfcfes is about 400
times less than thot of - pavhicies

; TRe vange Of- ﬁ~ Pcni:ir_(es \s

ks About 400 Hmes wnore
Jnan - porticles.

e

e ——

The pd‘\’ﬁ of [?,-Fc.wt—ic\e W rAater s not 3'{""‘3"9‘16
but Ghaws rouch  Sta93lng oy scottering ~
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LT S R B U 8 A L A N T YL N

e vange of p- pavticles is measwred by the
effective de_p{jr\ of 'Pehekvation into the wnedivm ; &

'T\'D-I: b&‘ IQr\ﬁ‘H’\ DF eyra{:’ic Paﬂj ) .I‘F -H'\e. C\Q.ﬁ Eﬁtﬂ C)F "H"ﬁ

r—

wookenal s ypre  theough  whick  the  padticle rooves, the

shovter will be its vange.
_ ‘Koracademy.com

g R and  B- parbicles both ~vadiate enevgy as X-vays

photons  when they ave sSlowed down by e el\echic
field of Ahe charged particles in o solid wwateyial.

—

>, Photons ©of Y-vays , being uncharged , cause vevy little

ioni2athion. N

Photons ave +emoved from a beam by either ccattering

or abSorption in the medium.

k- J-vays mteract with motker in three distincet waayy

| dep and:‘ﬂﬂ ma’mlH oy thely ene,vgl:j

1. At energy £ 0.5MeV = Photo ele ctric P_F‘fec_& |

2. At intermediate energie@s i-e dM™MeV —5 Comptom

¢ Scatteying

, 3. At energy > 1.02MeV -5 Fair Production

I._—) Tn av , Y-vays intensity  fals off os Me inverse

square of the  digtance ?’Dm ‘+he souvce

y

d::.'
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of ¥-rays

> In solids . 4he iﬁﬁ?nsifg ’Cdecveases
iﬁcveqsincl depth of Peﬁe,\—ra%‘or\ il 1bhe wnaterial,

expon enta "\3 with

—~> The intensity T, of o beam of Pphoton after Ppacsing
thvough a d:s-}thp_ X wm  te wedivm 1S HJeduced 1o
intensity T aiven by the velation :

T4 La™e
L lineay qbsorfiphbn co-efficient of he wediom
L ole!pencls on  energy of photon as well as  &n

P*OPUH@—«S of  ~patter.

- Chavged patbcles & or B or Y- vadicten  produce
fluoveScence oy glow o on Striking Qome  sSubstance

i Iike ZinC SUIPhl‘d.e y godium Hﬁdide oY bcrfn)m P\Q'hh‘}Cquhid

cooted,_Scker!. Kotracademy-com

. % Fluovescence -

FluoveScence s the propevty  of absoybing vadiant -
enerqy of high {'requenc_g and \Jwre emitting Eh\;‘rqq QF
L- low Frequeﬁ"-tl in  the Visible Yeqjion cF - elet‘:l’v?:)tvhaﬂh@h‘c_ﬁ

QFQC'\\’UYY\.

%.—i-Neu-l-Y'O'ﬂ:s , bem@ neutral Povticles . ave ex‘rremelj
peﬂe"fTCl‘l’mﬂ pavticles .

| —— " S%Ppéd of SClowed o neuiron

j__l"o st Lndevago

o ditect colision wih a ~voceus oy Some  othoy
. - 0

AR § wWass c —
_/,_-P—MQ thot ha omparahle  ip that Q-‘:—m

P

s
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— Mateviale such as  watex of  pastie | which  contain

mMoNe  low  mass nucdlet per  unik volume ave  used  +o
StoP  weutvong,

~ _Neutvons  pveduce a little indirect ionization when ey
, i |y
'Nkevact  with  wvnatevials  containing  H- atomé and.
knock out protont.

_ RADIATION TETECTORS

|- Ge'tﬂef— Mulley Countey

1.” Galid shabe Delecboy jgatagademy.com

3. Wilson Cloud Chambey

A, GETGER- MULLER CounTER

IWoyKing Principle = _

;;}\J Geigey meter  passeS  vadibachive  elements ‘thvough
___on__inett gas mside the wachine. Due o their po!afv
y  nature , yadioactive Pq«h‘cles ionize the @as %hetf are  dispersec
in. The &=t Jesulting ion¢ can be  easily detectod

_F Yelative 4o vadioactiviky itself. =
- i ' —
Setup-

1 IRlindow: -

_ A Ger gef CoUnter 13 a ek al cqh‘h der Sea!ed
ih btj a cerome oy mica window ot —on& end -to
allbw 4he ~vadivadhive paviicles in +he sovwo ondingsy s
}?Qwrmecrte e = e.ﬂlgllﬂ, o

s .
e rr— - el
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2. ANODE  (Metal wire)
Qunn‘mﬂ down “the tube 1§ a s _nite

Wi , usually  composed oF +un(qs+er\.
The uwire S 2z w~~owtained at a high Pos‘rbr\/e_

potential (Gbout  40p0OV) wvk dme —ube.

3. CATHODE . -
the  cutved surface of 4he waatal tube act ag
veqotive  electypde - the cathede.

WORKING *

The ceylindey s Fillecl  with an inert gas  such
2% Nepn or Argon. As vadicactive parhcles  pass Throt gk
_%heH iont2e  4his @as. Fositive and :ne.qqh‘ue 0Ng move.
lowarde vespeskive  elechodes, )

Move éNéM, as the electrons ‘move down the 9as,

they Ccollide iNt® Ynove  atoms causing a '‘cham ~eaction
AJ

of ionization dhat produces move ions and  electrons This
is called Geigev discharge.
T Cubsequently | many electvons gy

-

- ax¥vive at e
d_f_w)dg ) raenera%in@ o pulce oF efeci‘rim‘m SntF 1o
neasuyed on a weter, N

Each pulse fiom  the +tubo i3 mlfbrcr%ed +o
_ QL
count . Counts peY Cecemd  aqive qp Approximation af
the Stength  of  the vadiation field.

——

—

e

e
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2. Souid STATE DETEcTOR.

> Also called temi-conductor diode detector
—~ A P-N Juncﬁén opevoted undey Yeverse bias
> As an energeblc pathicle passes through the junchion,

electyons and holes ave cryeated.

__ - Elechions and  holes wove towards  opposte poles  and
l

cteake o pulte of  cuvvent Hhat e be measuved

1 _L‘U"'H“‘ any electhmomic couvrter.

_ > In a ‘typical device, the duvation of the pulse
3¢ about  1lo°t g -

3. AIeoN: CLoup CHAMBER

% (- Pasticle Spurce
Tf o sobstance Pplaced v Wilson cloud chamvers
: emit  stvaigh \ines , ik is an  g- Pavticle source.

= Koracademy.com—
e :

v - Souvce |

Srall Spatks  (sentiNations) ave  shseved b s
1 - - 5y 2 ? 2

) . e S D L I B N .

- >
™ |

%o g o RN

Scanned with CamScanner



NUCLEAR  REACTIONS

__ = Sueh  collisions , which _change the  idewtity o

properties  of -:‘he target nuclei, ave called nucleay
Teo.c-hOng

i

e

_._—EEE?-____‘E‘BS ave consetved in muclear veachons:

" Conservation of Atomic and  ynass number
1. CDT\SQW&JHOﬂ of mMass - enerqy,

4. Nuctear _FissioN Koracademy.com

tc & .
The process of Splitting o heavy wucleus mto
two Ejhtef nocler  ig called ~wuclear

flssion™

= S indarge Figamn- dhough naturally  occuvin
LYANium s 99. 3/ oF ()28 and o 7+, of Ui':."agj

.

! 23% 236
Dn___ ;. o ‘-'jl.U 2 Q)U —) 36Kr -+ 5]559- + 3 h § @

— lLden one thermal neutron Strikes a
= _.-_.-‘____—____'_‘—'——-——_-_____

noclei , three  nouvtvons  ave emitteod — A
_? @ s the enerqy of T n__which eam o ?
pplediciet o 0 ylse Of vtk wosies of i
 nuclei . =
- Q = Am ZxX 931 MeV -
~ wheve Am = Initial na% - an
i e —eere T
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—~_ Khen one atom of ()**° undergpes fission
200 MeV  of energy is veleased.

=3 1 kn -O'f uxanium  deliver a8 wmnuch enevgy 4AS the
cormbustion ©f  abouk 3000 tons of ceal.

Fiss\onN  CHAIN RepCTION

.A-" Tf fission chawn Teacton & not conmtvolled +he \a¥ge
9 energy can cause o \iolent eyplosion and des-hrot{ QVGY(‘:[HV\SI
| that comes ' ifs  way, This “16 Hhe Pt'mc_‘tp!e of

atom bomb,

> For +he cham ~eacton to orek, ik 1 necessavy Hhat

e raass ol‘T vranibe raust  be greatey than Sovne

MmNMimunn . ymass  Called  the cxikical mwass oy critical Size.

— S

w 10 Find Number of Neutrons in Fission Process:
TS ! ' e
No.of meutrons = 37

e-q
At second step = 3% = 9 neutrons

=3

% For Single Fission .

Time = 0.0 Sec

No of _Fi sStons _in_ 1 see = 400

_Koracademy.com—

Scanned with CamScanner



__NucLear  ReactorS. | ‘

+o supply neutrons 1O produce

-~ used 4p Pfoduce jpowery
vadio_isotopes.

" st Constrocton - I 'E I EIE ¢ 5'

) lE  Consist of 4 parks
. A cove of nucleay fuel
2. A modevator- for Siom‘mcj down neutvens

3. Control Yods

Y. Coolant or heat exchanger for yemowng heat n e

2

1

tovYe

5. Radiakion ohielding

1. Nucepr Fuer

= l_]‘ﬂ!'3 5 U‘).'_-’;S oY Puzaq ave vsed

- lWhen natural gvanivm s used | pPluteniom s PYOdthedl
in the _nuclear ryeactor.

= Usvally  the fuel is put 'm different  alupwinivm
eans N cﬂl;nc\ﬁ{:al rode _placed ¢ome distance apak_

a, MODERATOR = _ cterials

5 Small piecet of esocixe; which are capable of
Slowin g ‘dowh neutrons 1o thermal enevges . 30 that
they- can cavse _fission _in  other  nyelei.

- '{F\Z matem‘al | 'oF wke¥ moderaty  ahould be light
and Chouldnot  albgoth  we Ltvons,

—

-
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—
> UDsually , gmph'ﬂ:e and heavy water (water containing
' deririvym  Instead of \\Ljdmgen) ave uveed as$ wodevators A

}

3. CoNTROL RoDS
) 5 consist of a wnatevial bhat absorbs wneutrons €:g

P cadmium . boren oY  hafnium . Lsvally cadrmiurn  covitial
Tod'?» axe LJC.QCL )

) ~ Can be inserted Nto or dvawn out of the ~veacty

P Cue\ cove.

) 4. COOLANT OR  HEAT ExCHANGER
E - vsed 4o ool the fuel vods and  +the vnodevatoy |
and 1S capable of cavvying away large.  amount ol
' heat ge rerated v the fission  precess.
> Tf the wodevator | fuel yodt etc ave mot cooled,
Yhe heat Aenerated  can vnelk them.

S The heot Vcairied by Hhe
that can  yun g Jurbne
electric ge nevafor .

; ' N

5. RAD(ATION  SHIEWN 6 | : )
(> To thield the hawn ful rad,q-hon siebbed 3

, a Concrete

wall which ¢ a Feuu Fee-} +hncl< IS VSed 415 absord >
bhese  rodiahong - ;

_’

coolant  producesr gteam as

, which in  +um Carn YUN an
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— Wees O REACTORS
_A. THERMAL REACTORS

L ]
= Newtyons ave  s\owed !own 4o thermal g‘“‘—’ygiég-

. ™ Vse natural uraniven oy slightly enviched uranium

—> Enviched uvamiowm  coptains o areatey percentage of
L ** +han matoral Uuranium a(oe}. - | )
= Pressurized water yeactor (PNR) ave most U—'fdelf_{ used
= In PWR, watey isg Prevented fyom boiling , being
ng{: undey higl'\ Pressure. This hot watey is used o
boil anscther circuit of waker (hich produces steam
for tuvbine votration of elec-lvfc_r"l-_cf genevrators,

2. Fast ReAcToR -

- make wuse of %Ule’g

238 ' 23
- Each q,U"™™ absorb  fast nevtvon and change ints , P17
t Y

238 ] 239
Q7 U + ,.ﬂ ‘_% 93 Np + il BD A

23 339 "
QZNF i —> o Pu + _IPQ a

:-’7 Plutonium can be fissioned by fast neoivens
modevatpy 18 not needed, ‘ )

F-—E The core consist of a mixture of  Plutoniom d B
p— - L q“

hence

- pY@amu dioxide -

e

s

e

e mm——
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.\—NuC.LEﬂR USTON N

_ = _Ahen two light nyclei  combine to form o heavier mucleus.

___the process is  eajled nuclear fugion.

=~ _In _fusion reacton +he pracs of the final nucleus is
leSS than  the  ~est masses of the original yuclei | So

heve /S a  Ipss oF ™Mass accomponced blj a  ~elease Of
E‘/ne.mq '

= The basic exothermic veaction _in_gtaw, incloding  cun — i
~ 1 u .
the fugion of htjdﬂ)qer\ nuclei  into  helium  nNucleus.

= This can take place .in +4wo different cevies -
¢ Proton- /)mr_‘on eycle

2. Cavbon eycle

_t PRoTON - ProTON  (ycete-

divect collision of pr+ohs resultk in dhe formation
of heavier nucle; whose eollision  in  +urn yietd  helium
nuclei, .

A L B

M N e U sy | h B

L. 05— 3. MW Y

~)* ¢ ealled wmauking
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_ D Erevgy Nield of pyoton- profon cycle is  24.3 MeV

—

2 In s eycde. 4 rotons yed 4 o- particle. '

—% CARBON__(YcLE:

— The met vesut of cavbon cycle iy the formation of

a‘h Ol'-PaTHC_IE anad +wo pOs]"rYOﬁS -Fron\ _ fOLIY pro-}-on_g
whth  dhe  evolution  of  24.7 MeV '

o The mtial C* aeds wa¢ a catalyst for the Pprocess
A

Since it veappears at “he end,

- Fusion Reactions occoy only under conditions of extveme
ternpevature  ond  pressure.

> The intevior tomp of sun i estimated O be
2 X\0f K '

2 In sun  {he pvoton- proton and cavkon cyeler | ,ve
about equal pvobabilities {or occuvance,

=3 In general , carbon cycle is  waove _ _efchiéﬂE at
high - emperature. o | |

| P.rz-mn.- Fré)’h_')ﬂ agcle. IS wove efficient Iat low temp

— The energy libated wn  fusion ~veqction 1o often
called  thermonuctear enerqy

S Koracademy.com— =
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_ RADATON E KPOSURE

voumd KRadiation -

Bacle ﬂrou'ncl radiation is a measuve of the level of
nizing \'adlq{-‘on present in the envifonment at a
avticulay lpcat'on which is mot due s delibevate n’ﬂ-roduc:ﬁor
[ vadiation gources . _
Tt s pattly due +o cosmic vadiation which comeg

dackr:

0 us  from suter space and  pattly  From noturally

ccuving  vadipackive Substance In the Earth’s crust.
The cosmic vadiation consists of highty energy charged
>avkicles and  elechromagnetic  yadiation.

¢« Foop -
Most common vadie active isotopes M food ave k9°

ana £

v  RADIATIONS :

~  X- Rays exposures

- rodicactve waste fom nuclear facilities , hospital,
tesearch and inductrial establishments |, colour tel'evesioh,ﬁ
lurninous watches , tobbacco [eaveg
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_Biotogical  EFrects OF RADIATION

D damaae to living Hissues, cells, or ovganism

= ™ay cause death of indwidua! cells
-5 Proéduce chvombsome apnormalities |
= generic wmutgtron B
-3 Svk'lﬁ burns .

= loss of hav | Somatc Effects i

> drop n  IBCs
= WnAuvcton of cancer

Zoemine Hhets - Keoracademy.com

_ |
__BlooaicAL - AND  MEeDicAL  UsES

- Tvacev techniques to  find 4he process  of photosyrihesis
and the incorporation of carbon atoms in -fhé ca; in+o
glant and complex  protein ov cavbohydvate smole cule,

—> Distyibution of vavious etements in the body
found through  tracer techniqua )

- Qenetle mutations ave Engineered by imtense vadivactivity

> intentional Selective destruction of  Lssues, such as v

4

——

B

canleyous tumor, . 1
e Co%° which emit PB- partitle and high energy 1-ray K
4

uggd be ftfea‘&mgné OF Uq‘f)ﬂﬂf @pe gf cance

“——-_C;_,;cgrouﬂ '/ﬁ{lr{rc)fd tyeated with I(!‘: vadio ?So-fo,oe_
T-\3 e oficlaly  produced  isatope of jodne,

o achve Sodium “used o find  +he

~7 ~osence of ConStrichon

T osence_of in the cireulertory §Ystem 1

presence 6y
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~ Basic Forces OF NATWRE

Four Fundamental Forceg
(1) Qﬁonﬁ (+) Elecf-roma,vqneﬁc.
|2) Weak (W) Gravitational

4. STRONG_FoRrce

- Wfq Shovt vanﬁe (Sepma—hm upio |0 _N"m)
S Fov bmqu of pyotons cndd Meutrens in noclei
i ﬂfhonfuast of all fundamental forces

—

2. ELECTROMAGNETIC FORCE
1o fimes ( Yjoo™) the Strength of streng forca
- ]Cov band:ncl oF atom$ and 'molecules
—~ Qong Yanﬁe force
Foa :

=
3> WEAK ForcE.

A Shork - vanﬂe nucleay FOTC&L

.—) tends to p-mduce lh&“f‘abrht‘l., in cevtamn nuclei

s -fe.sponSrble for _most Vadtoacfz\fe. deccu{ _Protesses such as f‘ie“"i

a.m

> (077 times the svenghh of Stron ng Fﬂrcs:

Uja:\lc and e\ec\-romac\he‘d fénrcas q‘re o mgn;Fe‘.‘s{Q‘hmg
£ o gmqtq. 'FO‘C"‘ CQ“Q_O\ E'.lECZ\TO wiea k -E)\(c_e -
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4. GRAVITATIONAL FORCE

- Lanﬁf mnae Porce
2> [073% Fimes Stvength of shong 'FDVC@

L

- —
> effect on e(emehtz;{;{ paveicles ~ is meglig.ble

—

- weakelt oF all f‘ok;CeS

:__.._EJ_E_LD PartrcLes OrR QuanTA

Fo rce | Cield Pavticles

__t Electromagnetic induction (fovee) —> Photons

i 7 S-lr\ronq Force — Gluons
- INeak Fovce — W _and 2z bosons
4. Gravitational Force — Gravitons
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__CLassiFicaTion OF PARTICLES
~1. HADRONS

: — Favticles that interac thvough _stong fovee
' = Two clasges:

e (&) Mesons () Bavyons

ey Mesong -

= ™Mass bw mass of electron and wacss of proTon
-2 Mesons are knouvon to decaﬁ- Fiﬁa\\ﬂ irto ele_c’th‘ns,

pPositrons | neulrinos and photons.

> Pion is the lightest of known pesons

® BQYHO”S : KQ[ag__ademy.CUI ." |

> mass equal tp ov greater 4han proton mass
-> include Protons and  meutyone
— All bargons decart{ into protonyg

2. LEPTONS

- Pavticles that pavticipate n weal inbe*rca-ch‘-uh

5 Include electrons , mMuonM, and wneutrinos

= At _leptons ave less wmassive +han lightest hadvon,
—2 as we  nternal shyyctore So  Yyue

5 Toval six leptons

elern e r\i-qﬁrt:_l‘ pav ticles

e . '
* Charged Leptons : electron , muon , tau

2

S Neutral LE.P‘\’D“S'- electron neutrinD muon neutyino , faw neutrino

2
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3. AuARKS

= Quavks ave the boSic building blocks of wmesons and
bavyyons '

- Six  Aifferent types:
Lup_, down | strange | charmed , bottom , top B

> For every quark , there is corresponding qni:icwaxk

- Quavks combine n Hdnhvee 1o form pavkicles lilke
PTObnS and rneutrons

- Ant quavks comhbine in three 4= ]CoYm QnEIPQf-Eic_les

hke af\tipvoi'oh and.  antineutron

> A weson consist of a quark and an oantiquarlc

Charge on Quarks Koracademy.com

%
- u,c, t quavks Cavry chage +2. e

T L t  $d s - N
] 9

$, b cary Chavge oF ‘—'/__, e

- Qnﬁquaﬂc carvies an  equal and oppasite Chqrse_
4o ite covreSponding quavk

Protonn :  Two up quavke: , 4 deun quark

" Neutvon: 4 up quaik , 2 down quavks
 Neutvon :

S = =
T >
/
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