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~rhe ~~l~plct~,merrt 0; lithium I:~IIw$ fr,r :~niiprc,tii~~ ~wll(~ction has 

wnfirrrwd their high effrcicncy and the prrsent antiproton target 
~yt;~t~o-ls at I- N,21 a~‘cl CERN arc running 01: tllt, hasis of 2.cm-<ii- 
ani ICTIW:, working at magnetic fields roughly equ;+! to 100 kOe [I, 
21 Th? c,IrI.cni j~roblen~ of the pri,gr~si to th? tcchnul~,g~ of litill- 
~1171 lenses 1% fiirillcr ~-~tenwn cif t!:ca range of thclr paranietres 
tiiamctcr up to ~1 -~ fi (w, fi-i~l~~enci (if IhI: rtlr~r,lr:g ~.jicIe and ulti- 
mate magnctw flcld over- IO!) kOr The analysis 0i her:1 removal 
rrgimes [:I] iind 111~ ‘itlt’swi ~‘i!list’~ I t)y Ihri mi11 ~~xp;frii;~rn of litIll- 

iin, 141 S~OK.C that L~‘II~:II dtzsigmnfi larac-tii;lnlctcr leilie~ it is ilot 
advisahlc to merely erll;irg~s tile si76’4, but It ii nec~~ssary to search 

fur thix lwsicall~ neu designs 111 thr pulstinji dciigils thca hc;:t is 
wrlmveil f1-8ilrl ih< oflf~..iltin~ \~~lllnic 0i i: 1(*1’s throu& a thill i:‘lv(’ 
lope conililing D IIthilim cylinder anil mndf frorrl a matc~rial w:th 
Ius thermal ct,~~tl~~c~t vity -. tltanilllr or slairlies\ stcrl. ;ind the’ 
\Y;str’r pa~wi 0vt.r 15 :,titcLr irlrf:it,ld The tlrnc, cf hca! rcrnoval, ;1” ;I 
function of tlw ~:i~\elc~pe thlc<llcsi \ ailii its radllls ril, may bc esti- 

.l’O$C-Y!, 
mat4xI ai I r-  ̂

A. r, 
wlttkrc i‘ wld 3; ,trP the, !l(,at capacity (if lit!11 

LIIII 211d ‘45 d~ii~rt! ~it~p~ti~~~l!~. ilt~d i,.,,, IS th:~ thirir ;il c o-~it~~~t~wt~, 
of thr ~VIWIO~I~ :,itrtlilt~irlei,tlsl~, the itlll energ) ;~kaseil in the 111. 
hillni v(~Iurn~~ grows i:? r: twc;rrrw in addition ti, an incwaw tllc 
Il.llium \~olurr~~~ \vit I Iucrcyasirlg ttw I adiui, lh(’ d\lrslion of tht> cur- 
relit supply~t~~ tl!t, 11,115 must Incri’ilw islsi~ ;I\ ra to c‘onwrw thcl 
ratio 0,/r,, (0 I\ tth: ‘lli~~~,rw2s of the ikirl-l;iyel, tic*t~~rinill,ng tlw 
degree of homri~rnrlt) of the Currrnt tlcnsity; as it result, the I~IIL, 
rooliqfi hwomis 8 wrii)lis prohlcrn. At tiu2 siiiuo t~mc, the maxi- 
mum pI-essL:r(’ III :Iw Ip.15, limiti:la ilw alli~wahlc~ rn;i~rlet~c field, i5 
defirletl a< 

p = CL1 

x,+ &? 

where T Ii thy> it nlwu-atui-c, 01 pulw hciitllig prr)frtirtii,llal 10 II’, n 
i< wefilcwilt of tti~~rrn;ll ~~sp:*ns~on oi I!thiulr;, yJ, i\ iti <wniprf~ssih- 

irty. I’,.., ,\ IhY ,ll~)il~lllli or t~lBs’l(.lt> (if .h< I~,l~.i’l~ljli’. I’(, --ill*5 tot.il 

the p!;isl~r defoi-maiil)n ill solid littill,m At corn,l;li:1ti\,rl! ~hrlrt 
cooling trnw thi? leads to a reductiorl oi the. ;>rcssare in tht- r)fwri! 
tirlg put bf the Icw Iwlvu. tlx Illi :!I lev~‘l i:nr ill<’ f’i’ISC~ Iliti~i \ill\ 
shorter thari the rclnunt!on tinit,, ihi\ ~‘.JII ribsuIt to trar aura!~ 0i 
littiillm fri.m tlw u\;il/ wiii in 110 ;iti,l$ Ihr coo ins iu8rttlitwti~ I:11 
the IPni. 

A ~.ca,-t111131 &lIgr~ /I, l/ll~ iipc’ ;ltli,il~il riii,+lc ijj ill? /I.,, i IL ill<. 
tl-ansition to tlilx dcs~gu\ capahlc~ (ii :vork;tig with liqtu<l I.thlurll 
shi(-h is pumfwil through the, i\ori;lrlC: ~iilurnc~ oi 111~ li.11~ :III~ ;. 
hea1 euchnrtgt~~ 111 this ~asc, th(’ pulses rrpc’tllioil ircqwli:, rli>ti ( 
rnrtlwl only by thr II~P of litilillrri t~xchorlgi~ in the l(yn<, i 0 it 11111 
h;ik(~ rii) rwi..ii.llons of prlnclplti Tills d,rpl~t~~it’ 01 lhr f’i s”s’.~, C’ 
pu/+~5 will ~Ic?~,r.ci-s~’ iut~~!i~il’i;flly tnrlh 111183 1~8 I,igccyr ‘i(juid I ihiurli 
colnpl-risibility by a iactor of aboul 5 and 10 the p~)sslhi!ity lip II”< 
cficc!i\,?ly thr large <<hili’crt volun~~~s at thr reiaxatior; tin~is iIt 
llqi~id litllilum which :irv dft~rniinc(l o,lly tll(, souilti l)r0p.ljiiitl(~li jr, 
the s)sirnl \h’hrn ad\anr~ng UIF rc~chrlc~lugy of Iiq~Gtl-lithiuln It’nw~ 
w :lcvclopr~d simrlltarwolisly twc dircctluni t% crcatiurl of zmilll 
Icr~ses ai 2 pulse rc~pctltic)li frr~lucrlcy tn t:ilrldrcdi <II Itz ior ;~ppli 
c,it~iln lo pu~ltroii iii~~rr~‘x:i ot lirw:lr ;I8,i.(.ll’r;Jtor. ttw m;iji)i fir0hli.m 
for wi11ch is to rcnwve th? power :I, w~icr;II hiliiwatts rc’lc’aw? ln a 
VIJIUIIIC of ahout I cw’, and the !,rc,:ltillg 01 ‘;irgta ows (4 cl11 iilid 
more rrl dtarrrctcr j fr11 <III t’rwrg)’ rt~I(~aw i/l s(l\tll-al ((>,I: of hiloJoL1 
ICP [S. 61. The d~~\~c~lirpmwt ni the IW’U lt~r15~~5 Ile(.(‘<siti’i t<) climi 
natr the air-tight jwnts f~onl tllt Ii~lIium vo/~:m~ for -1s rrl-wt,li 
tightness undrr 111~11.teirif)erattII-t’ cimdltions and :o rI-~i;itc all-ucl- 
dcd constructions Beluw WC’ WIII rcsncidt>l ow uf thr rcwnt 
dcsiqns of a 4-curl-diarr1 lens sati<i) ing tile rc,cjuir?rrilcrlt\ ior thl, 
operation at high radiation Icvels. 

The lens (Fig. 1) IS all-wtld~~tl and much silnplc,r iri desifin 
owing to the absence of water rtrolillg The wall thickness of ren- 
tral tube 4, determining the cooling titnrs ill the former designs. is 
limited only by B permissible shurlting of the currrnl and can be 
Inrrrasrd. fol- the sake ui rrliahllitv, ~1;) tcj sc\eraI millirnrtrrz at 
lh(, ~‘r[,c~rlw oi 2 ccrt:llll I,i,ri,l)lii,;iticli1 irf iht-3 [iowpr supply cy,tcnl 

9 1 

F’ii: 1. Longitudinal section of the lens with circulating liquid lithium: 

I-buffer voIurncs. 2.-supply channels: 3-operating lithium volume; 4--thin-wall 
erlvelopc~ of tlw operating lithium volume: 5-oxidized titamurn Insuia(ors. 
G---wlalning bolts, 7-collet contacts, 8-beryllium windows, 9-supply tubes lor 

liquid lithium. 

lithlrlt:l L.O~LIITI~~. I’, 15 115 p;trt twllg hratt>d. which can achil*ve The central tlihr is welded to the side CLIIIS soldered in turn to 

st’v(‘riil hundi-cd\ iitulllspherrs alwad> at I00 kC)c fwltli A consi- copper current lines gl-2d11ally triinsiorming to collrt contacts; note 
dt,r:ililr rc,ductlr,ri ,)f The prw\uiiL III tht* syst+.~m might lw ;:chic-wtl that the latter provide B c.orliw’i.tio:1 of the IPIIS to a transformrr. 

I)! an ini.rPbw 0i the riiiio i’,,, ‘l’a I)!, ~n~iiris of sp~~i;)’ buficr YOIII~ Liqui~l litliium i\ silpp!ic<l r~\vin~ tr, that the iares of the lens arc’ 

Illi’. .Ji Ilttlll,lr. ‘r)r ~xilrilf81~~ in :lli r62fiI,jri ~:f C,~lirr~rlt lint~s \b tieri> corrlwctcd :o tll(, buffer littllllm v(~lurw$ I through a iargts number 

!itll,ur.l 15 hratrd II~ inGgnific:~ntl). Tht,sc huffel- ~volumcs have to of holes small in diameter 2 usblc tl provides its uniform supply 
t.ih,v i:\ PI- 1111’ ltlt’rm;l I ~‘xp;~ils~ori 01 It5 o;wratlrlg i.olu111+ The maill The buffer volum~~s are c~~nnc~i~~d. I)! IIIP~~F of transport tuhrs 0, 
t~hsidclt~ Ii\ thi> ii d iargr, 111 It%n’r 0f wcorid. iim(’ fi:r rel;iuatic-m 0i to a sy?tcm for lithium putnpitlfi 



264 

The equipnierlt for lithi~lnl plml’ing cclrnprisri au eiectromngrw~ 
tic condu<,live.iype pump> dcs~gn~d ~11 itIc INP iol- this p~~rpose, a 
hr,at ,‘ic!luijit:r, a~, ~l~ctro~n~ltyrlcli~.‘ ‘I~iW rnctil~? and a sysicr11 TPS- 

ponsihle for titttiurn ;>,wssur~: The l:~ttrr ~C*YI(.V 1.: an importarll 
~ornf~orw~~l 1~1 the‘ w01k with I~quitl lithium ill B closrd coiltoiir 
twakrsc it rriakes i: posiiblc ifi rrcatr and cor~t~-ol a I)rc!itrrin;lr! 
pressure (-50 ain11 wKh g,lnr:lrltws the atl<en:.f oi an) hottows~ 
ttw~t~ can a;,fwdi ‘it lithiwrl rr’dtiilg :iriil harilc~iitt~g I! is in ‘wllirL\ i 
1.~ iitr ,I u\i~ldcd lli)lt )lli, which is ‘ii/t 11 uith li~llium ;Iriti ro:rri~~c~c~tl 
IO (lit’ iy~tcrii ‘l‘h~~ twll3wi is fd;l~i.~l 111 311 :I r-!If.$t (,ylindtyr filtcd 
x,:th 4 ~~rllic~rr ~iri~Jic:irl ;Illo! wrrci cot~i~~~~~t~il 111 turn b>r i: thin tutu 
w!th in nianornrtrr and a piston pump 

The first rxpe~irn~~r~is wiih licllli,i-liiili~:lrt lenses of I;~rge diamc- 
tc’r have ~110~11 tl-iat the b:i.iir prnhl~nl ts tt!c shock wwcs in lithi- 
um arising in it at pulse heating and, as crlr,sq,lencr. the units OF 
the lithium clrCilietion system sho~ild bc rc+rlforccd addilionally 
Note tha: tllij dclermines Ihr srrvici;lbllity of the system as a who- 
If III lhis ~84~. the whole: lithiuill system s~‘rv(‘s as a huffPi fot 
IPIIS ope;‘atloli. The holrs ni sn1311 rlliimeter 2 al tlip leils faces 
ttirtiugli U,hich li:triiln floa,s to its x~il-kitty ‘J~‘llllilC attellLlat\~ tticw 

shocks part y. tlcrwt~\er, ttw cardin;,! solut101l is the mcnlrltlng of 
I,-Irking valves at ItIf c‘rlr anti enlrantx, of thr% Ien< \vhlch divide thr 
ICll‘; VOlLiilIi' il-,,lrl tt1t3 Wtli~lt' system at it,2 rriuir:r~it of ii Txorkirlg 
pulse. The dewcc is demonstrated in FIN. 2 Its massive central 
stwl ,7!f’c 3 i5 111 IowEr posrtiori 
betwwn ihe worki~~g ?‘yclt’.; it’us 
al!owir:g lithrum to flow irreiy i:l 
the coiltii\ir Ilcli~rc irlgg’r~~:g of 
thl% Itsr~s, th? wnding of tlw valve 
2 ii powered and :li~ curt is lifted 
to thr upper- p!)sition arid switched 
ttir rlrculation of lithlunl ofi After 
24 working cyl-!ts thcx vaI,x willding 
ceases tu his p7werrd and the corta 
sinks or1 the bottom of ttw hod! 
due tc8 Its own weight so that lilhi 
.drr, croriiirlrws lo ~~irfl:-lll;it~~ 

As thr lcn. iiiarnt~trr Ini‘rpiibrc 
( ;2.1 L’III) the ~‘,.r~i’ii: ,,CilliSa,V 
lot- Its p’,“‘rrilig SPC!Il’i 10 I,;, 
rc,ughly ctl;rrll tcl I J5iliz :iwl morn 
ant! for- 111~ p111x durntlclli in;i(~;i 
sing prop,‘r tiunaily tm) rX ,rlld w111d 
tc -> 1 m’i, lhc- fwu’er sllt)pl~ for 
thr lerli !wcomc~ rather 3 cilmfill- 
cal~tl I;ri)tllilli L,l(, ih;:t ix5 i:ir 3s 

I-i:: 2 LockinK V~IVC: 
I Illagr~t~t,< car<‘; 2 wi, 
,i ,trei iurc. 4 il:illllt’ih htecl 

c!dir&r, 

itw ;~ACI- ;iilbpl!~ ic concc~wd, :hc*(. IS ~tiiil’ 3-w-<’ ~iti\~alit;i~t~ oi 
liquid lithum: it offers tlie poss.hilily oi wclrkillg al wnsiderahl~ 
slier-lcr vill.rilll O~I’SC~: - ift tlrr ratio rif ltw ,-cfisicti5itl, of liltuirl 
lithiuni LO t:wt of solid ow T./I.=~>.!~~.-:I : 4 fl,r ii?? Marx :wl1tw 
wmcnts to the licltl Ilnrari!y. i r to the tqu~ullilv (T/r\,. At lh? Si3m<s 
rwirp ri‘iedsi’ ill ltw uorklrlg srl.tioll of It,? lzrii ttll~ (ihn1ic ‘o\x’., 
in itz rlirrcxnt liws, trawfo-lller 3mi thP unit< of ttie p11lw grnerii- 
tar. Li’i’:tlly ~‘qL”ll to :t haI; s,r ttw tr,f;il i’ii”ig:‘\’ I i’ll’R’11’. Will hr LOi 
respnn:iingly p,!o> times lrsi 

The 1c.n~ is a lo\l’-lrldlll,fi~l, !oa~t ai: 1.~40 rlil :IIIII 
H-5. IO ‘I!. it IS txj\Vcrl*d t)t m(‘ani of inati,hing trallsfo~~nwi, 
ilesiy~wc! <uc~h th,lt It ha< I:IU sc;itl:srlrF: ir~rluctnnce with ccrami(. 
znsutalor., tllc lat:rl- ilctc~rrIli-w\ ltr tliztl r;i,Jl;:tioll rt,:i>t;rnce TIIC 
transformaliorI ratio i5 taL!n i’qii;it I0 I(!-% w thnt t+ load 
rn;it(,htx wth rninirnal IIIV+Q ttr a curltlllj i~x>tir>:- and 11~ voltagtsi 
in thcb radlotioll zuiw do il,,t PYC~(I I I.6 kV Thz secolid t Irani- 
fnrnwr of wllvr~r’ti~irl:: I deigrl wi*ll Ih< cor~ffiri~~nl 2 --- 4 is assumed 
to tlr i>ldi,~d bc,hi7d the iradi.iliCil slil~2ltiiri: itil illrthri tll~it~~ti~~ig 
with thv ptllw genc~ralor alld for wduclng thix cul-rcnl briny i‘on- 
muted (li)w~i lo sev(~~-al tc,rls of l~iIr~:~mprrw, il is ~miplv a~:t:lc~:tvl 
hy m~an5 of ttiyristor ~31~~5. 

.4 radi,iirorl-~~~i?tarlt trarisfotrrwr oh 3 thilk-\c.rfll tor-l:i. (Pig 3 I 
rcctarlgular in cross wctiorl and being d w~wndary turn wth a tilt 
on the iriwi dizjlrl?ti-r whldl L!x li’n. i> c~iwi~~.tcsri !o lnsiilr tire 
torus th?Fe i:: a circular mag:;wCc 1rori core also hcirlg uf tilt’ rtx- 
tangular cross sc-cticlri. 011 the imwr dialwirl 11 1s scpar3tid fiwli 
the =,eioritiar~ tLlrr by II-~ air iilullniioil gap Th? dcsi~n rif iht 

transformc~r 1s based on the prlnciplr of a halanced primary WII~- 
tlir:g whew rach turn i$ f)lacerl on the holes iI1 thick walls of Ihc 
5woIiiiary tlirll witt: c~mmt~tric~al gaps and does not l!llzracl with 
the ncightiaurirlg ows II? ndditr~.~rt 10 the bdnncc of 1(rrr1~, \c~r,h a 
design probitlcs a minimal ind~irtan~~6~ of scattering 

III this d(,s~gr~ esch primary turn is the wctiuri oi I‘,ISX~CBI IIIWS. 
i c the rods pais.rli: in ‘he axial dirrction Ihrollg’t cvlindricsl 

/‘lg. 3s Pholr~grat)ti vi tlw lc~r,~-lrar:.iiol-~~~~~r and liqli!d Iithlilnl 
i\ stem 

trite in ltlc twdy :af ‘lw iru)r:dwy tlrin; (ht>sr ai-,’ f~l;icd 1~4 oilt’ 
ori the inn(sr diam~tt~r zillti t>\, tu. :i oil 111~ i):ltty[ Tlw rcbils 3r~ Itrlkt*d 
ii1 the r;ldi;ll dirwtir:rl I,> ilnt ui~til;~~ Illi? ~‘~,nr c~‘tilr lacing ill ttie 

radial g~unvt’: i)u tll~ faw5 >if ihc b~~w~d;ir~ 1~11-11. 1‘lw lr;ln~forrrlcr 
fiicp’i arc’ ~panncd 111, c‘lrc‘lltal- rcppc~r covers so :har tht equal gaps 
art’ fi,rril*~ti aho,< ttiry pl;lll(‘s 01 Ih( uwl~‘~-libr ci,rlrl~~~tors. thus 
<Lllsiiring thr r~~u3tlt~~ 01 thr rn.ifinc:lc li+.~ld~ oil tlwir ?llrfarri ali0 
llw ~wrrit~l+~tc~ windirt;: hal;tnw Thr ~~,)llel ci,irnfx (onrwt thr- cytiri- 
dr1k.n’ siclro:~~ ,)f ttli> :Virlc!inK :c ttw fl;i: rcinw;iors Each ~~7nnc’~‘~ 
tcil- rta>ti on writmi~~ insulijl(.)ri inwr.{‘d iri(s, ihe ~yl,ridrical riotchcr 
111 itie bott:lrrl :,f 11~ t)~)rl~, ni ttii, it.i~imli~!!~ lurri is) thal i*iii~ll turn 
fjri~\1~5 to bc allgwr al sweral Iloiilt\ or1 ltle <.tVanli: Irlsd;itorx, 
111~ :! mni :irr i!iiph. limr~g i,rac: 1) ii\.rf! sllcll i, fi:In~forrlil~l- (1hP 

cross iection of 11011 IRO cm’) ;>~oi,~i!~~~ d c~ir~l,i ,ii I MA lor :I 
t~ul~i~ di~i-ntroii 0’ 3 ril’i. In this caw 11~. iridllctloll irisi~ic ,rorl i01-t’ 
can irL,tili~\t~ 3 T I)) 11s ri’:f’l ul <iI ri.;i~,ill~.ii7;itlori. I: i, itits r~~~‘liw 
WC obuirled iii o:)r tests oi a 3.6.cni-diilnt 1~11, witI1 scil!il hthiutll 
c~~i~n~~d l~r~tl ilr,wlii.iiturcd it7 !:Ill:N III wrv1cc ic.1~ ttT,i 11’115 
cauriwi half a millloll cii ~ulsis at OX MA ~u’rt~rlt Ttlc lic1uid-lilh- 
wri 1~~s ilf 4 cnl tii.tInr~t<~r. ilial,iif3ct lrrxai :It th<’ INP. UZLY f~*slt’(i 3 
pulw ctur,liion oi 1 mb 

Sill<,? the I~sri\ 15 2 load willi IOU Q-fsct~lr u h(,ll it5 powel-ilig 
tlj, i~uitiol~ir k.liwit’nt p~~ld~i ,,:,,,, t l(‘ ~~Is~~ll;:i-~c~ of 2 t!;lllt\ of i’3/)Ji‘l 
t0rs the b:~ck rtig~ (if thr pi~/sc ti1r115 0~~1 ill 1~ lorlgor t5w iiw 
flrll-t uric x lli:it ttlc i’nrrq!’ 1s 71;:ini? r-?lr;r5ed 111 ttte Iens .lftci 
tlw ctlrlwnl r<‘arhc5 a m;ixilnllm Wr have tricti lo dlliigil -1 gtxllcrzi- 
tur ;)iu\-idirrg u <rinsldcratltc sh7r~tcliirig uf tllid h.li k csctgrj of tl.r 
1)11lw twcauir it can bc of Irnt)orl:JI~ct~ fo;- I~tlit~ ol~~~r-atlrl~ ;a1 !ilti- 
rriaii& 1rrqimr5 3 .lti rvspw1 t:, [>tllir* hi,aliriK T’w minci/7li. uf i-rpcra- 
Ilon oi thcx genrratcil- (t’lg 41 at 3 II~BSI~IILI~I ~urrrnt I: 1% s\vli- 
L,t!d, by means of sxijchi:lg lhr ttl;rlslor 7’:. :r) III+, hank C. (.h:lr 
y~d up ill lht? working ~:~lin~c. (11 itI+ hnrlh C,‘,. a< :I rrs!lll, tiw 
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Fig. 4 Principal scheme oi the pulse generator 

bath front oi ihe pulse hecarrrs shorter the ratio (C,/Cz)‘,“. Th15 
is achieved at thE ~~~lvnse cii the complicat~or- of the genrratoi 
sch~.mc S~IIC’V the rcqL.irvrnents ior the corrlll,~,tatori T and T? 
becorre ci,ils~rirr;it~l~ ,l,o~-(' 511-111g""! 7‘1 ha> to pro\~di a mimrxl 
tlrne of switchinp or), which detcrmilw.s the arlrnissihlc rate of CIII 
thr hark Iroll! ~)f plil>c. i e tlw qt~:ltliity Cn and the ma.wmum rat11 
(,I IncrPaIP of lh? ,IIrivt v:,itage, while 7“ i’i i~spollsil)le fcor thts 
maximum possih!c value of the t!eri\ative of thv cu,‘rt,rlt ilivreesInf: 
to th? amplltllti~~ on< for 10 20 lti dct~rmiwtl 11) thts sliur:oui 
paramrters oi thf scherrii-. .Mod?rn thyristors satisfy rlwse rcqtIII-p 
nwrltz and art c ap;iblt <II p~rcj\id~t~g thv il)rm;ctil>l] ,si the 1mc.k edqts 
in several hl.ndre<is ol PS ‘Thv tlottcd lint sho\vs a mo~iifivatioti or 
lilis sch(~m~~ \vlwh I> m<lrr ~~rt~tc~ri*;itrlc~ from 111~ ;)olnt oi v1lw’ 0’ 
the mirlimiT;lliort of the rnzrcy rclc;Iw ii thix VUI~~I~I:, zlt .~iuch this 
c;?pac~isnc~.~ C2 rr\crvs its polar-it!. .s the \;oin~’ 

Such :t ichcrnc~ ~34 a:)T)!ivcl 1~ Lht, gg’K‘i ator i)(iiverlr g ill<% 
hrloitl lithium /vu5 at ,I cllrrrrit up to Oti M.2. 
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