(4 Lo o) AL Plyss

(harged partides in both electric and magnetic fields
Ane particular use ot the comioination of the two fislds s ina gevice called a velecty
gglector. For this device the twio fizkds ans amanged at righit angles 1o one ancther 35
W 1N Figure 2,

Thi pink CrCle B3 region of magnetic fiekd of fux density B down Into e page. In ther
e DEtWEEN the pair of plates, thera s an alectric field of fiekd strangth £ from top 10
pettom, Shown N green, A positivety chargad particle, with Chargs 2 arvd shiowen ir rec,
arers the two fields with ety v, The force tha elecing figld axwerts on the particle wil
he CIF dowrmwards. The farce the magnetic fiekd exets on the particle, found using
Flaming's seft-hand nle, il I B Lpwards

Arw partick: that is undefiecied frorm s straight line path through the fzids has zero resultant
net) foroe acting anit, and theeefore QF = BOv. O cancels 1o give E=Brorv=EE.

The fact thet C cancels ou irriplies that ary charped particle, positive or negalve, passng
yrdefiactad througn the space where bath fiodcis edst has o welocity equal 1o thes rati /B of
e fiddds. By measumg 5 and £ the vakie of the velocily of the particle can ba deterrmred.

f the panickes have a range of speads when they enter the space whsara boih Belds exst,
e force cue 1o the electrc feld will be the same for al paricas wilh the same ahare
The ferce dus to the magretc fisld will incraase with the speed of the particles. Show
particles have a smaler iorce cverted on them by the magnetic iesd. GEwill be greatar
than S, 50 the slow particles will e deflected dewnwards by the figlds. On the ather
hare. @ fast particks wall have a larger force exerec on it by the magnetic fiehd than by The
elpciric field, 20 it will De deflected upwards. The rasuit of this is shown in Figura 4.

Questions
1 Here are thres possiole paths of arr electran in & VST A gtraight line, B Gircutar
path, C parsbalic path. Which path best descrbes the rnction of an alectran nitially
Marired:
{a) at night angles Lo 8 rragnatic held, (b) at righit argies 10 an atactric fisld and (c)
parallel to a magnetc fiekd?
o2 (a) Calculate the rmagritude of the force an an skctron mcving at 2.0 = 107 m s asil
peiters A negion of Lnilonm megnetc ek of ux density 5.0 = 107 T perpanchoular
1o its path.
(b Calculate the acrperation of the eectron and hence the pacius of B2 oot in the felid.
3@ Figure 5 shows 8 bearm of prolons passng through & hole into 8 regon Enry hite
whers: thers is o uniform electric field of strength £ .
(@) Copy the diagram and skatch on it & possitls path lor the protons.
(b} A mifcem magnetc ficich of oo density B is now apped al righit
arckas (irtey thee plard of the diagram), and the alectic liskd is
awitchied off. Sketch a possible path for the profons.
(e} The electric field is ewitchad on agan. Explain why it is now poasile
fr soame of the protons 1o pass unciaflacted o odhe datector.
v'"fd The fual in neclesr fisson reactars (0 genarate ataciricity is "3 L. in Neturs Lraniu
over 99% is “I 1) and only 0.7% 18 1], In one 'separation process’, each atom of
natural uraniun is cormioined with zix atoms of fusrne o make the molacule LIF,. The
melecyUles are ionised and, using 2 yedocity Salactor, made it a bearnm of particles
aneh with the sama velooity.
(a) Explain why the UF, ons of ) e Moes Momenium than those of 5L L.
{b) The jon Deam passes through & region of uniform magretic fiskd directad
at right angles to ther wedacity as shown in Figuee B bore bang collected
n & trap
The figure shows thi path of the LIF, jons of 211, Capy the diagram and
id the path of the UF, ons of ot
{g) Hence exgpain hione This device wiorks a5 8 separator. Wy would LIF, ions of
M raach the colactor i the apparaius was not kept under a good vacum?
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