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ERRATUM
TO. All recipients of UCRL-16010
FROM; Technical Information Division

SUBJECT.: UCRL-16010, Spark Chamber Using Helium or Hydrogen
at High Density, Gerald L. Schnurmacher, March 17, 1965.

Please correct the subject report by interchanging Figs. 5 and/’/'/

The existing legends are correct. //dq/(nfp
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Lﬂzcmncy cla.ta mmi thrmumlm vohmgea are givgn fm' & f@u?,‘-»g"ép helivmn

& char mmﬁ m which the presoure was vamed from 1 to JO a&mrm (ﬂau,g:,-n-

spark
the voltage was va.rwrl from 43 m 3¢ LV. Data is-aleo prpam;tau for the
spark cna.mbnr uamg unadult m-a.md. qydrofvem gg“.es &,.p to & atmos pressure.
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4. Introduction

In the past few years éém?k chambezs ﬁmﬁvé developed pignificantly to.

‘the otage that they now h.:we jmm&*d the mmuy of. ummi emalyﬁe.ai tu.: miqw» 5 L0w

;._vgu-wnc*rgzy physica exmemuwnm az mrge aaceloraﬁors. ‘f-mwcwm' spark chamnbars

an curreu‘ily ased atill suifer frum one ma;m' drawback in experuneme whers they

are wocd in comunction with liquid -hydrogen mrg@m. t'hc,y Imve not vof.rmt vid i

the eame. ﬁmatml valum@. Aa a mauit.‘it ita diiimult to locate pa’ccimﬁly the

origin of inte ractions mldng pla.ue in the hydmgen ear(zes.' smd t e daﬁa obtained

is comp ta,atea by scattexmg off the walw af the hydwog}c—m vasae&. ‘Thesm u;x,ss-_

advantages ccum ba ealimmated by pla.e,ing lic;md hy@irog@m wufe;ra inmd@ fie plates

f)

of si:c-s« et a.mhe.x'. or betmr yet, by 1mmermngz~' the pmé.ea ixz Mquixl hyd“ogcn T

With tm.:-fe in mmd, twe,experim«zmm wemun&ssrmmm the re@ukm of which are

L N . . sy o
. Lot - "( . . . - i o ' I t . * R Y
TR I . AT 4 S g
presCuLed ngyre, | o Co Do : e .

Um Exret @xpexl-iment.‘ mpmwntcd by 11, 000 &nalyz&b;.e Qicmma de -
te mmed th«a fea.aibility of makmg a law~mmpemmm gawour s-helium apwk .
clhamber utﬂiz'ing hollow plmesa iilled with liquf;& hydmgen. Xi’"or tﬁis m,.pm'imm
o small m@h-pmwure ch&mbar wam deaigf’n@d ixz wuma the helium could be raised
to the uppropr‘ate preasure to giva @ densitzy that would corrmpond to the @emﬂm
*wmz};:mg z’a‘om the low temperatum provmwd by Mquid hydsamn. ! | | |

i

m the second expenmenz unadulmramd hydro;,mz gw wags wami ﬁm pma _
of mLum i"z the hope th&t the peri’ormaime eat the &enmtms atca,inable ﬁrom |
pressurizing the hydrogmn woulé he a martmg poiut tawa.x'd ulmmawly d«.,wr-
smining the fe:atsibility of esparkmg in li,qum hydmg;mn. A posmibl@ @umm&t Ve m
a heguid hydm@em chmmbar would bc aue usmgg pre;muximd gsacseous hyamwa af

o+

low tempe«ramre to abt&m a demwy appro&ching thm cpf e:h@ uﬁui&. B@cause a%




l
, the c‘quiw“’wm:: xzm@z ‘wak_ﬁ SRR
o &equmm to gwe :«m d..v rugc gnp_e &Z;)Gmt. 6’&2% 1t me:a.l«» mm

‘B’sé of : besneﬁx_t j.nffuﬁ:u?é iﬁ?é Bi’i g

pre [aﬁ- ’%.A

cor ‘.‘?xm,.t... o ’
M
: ® fnw*x& 25 uc’é v:i{;‘%ﬁ"f_:‘; e
f'?;*‘
'..'{J.‘ﬁ
w.::w w;m:z nmﬁaon mcmc hv*i ewwc:.-a
3 ; ' c"xcn. f; ?;:.@ thmn
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e o ‘ o ’i’}{l“ﬂ}., mw
-whﬁre ﬁm }”:x, (: and I) are thﬁ ,s,m.ivirmg,.l. ﬂapa frc)m {:ap to bottomn of v.hﬁ chan x?:m‘

(AE 1)) ie ahe nunbex‘ 05 tr{.cku m zx. mﬁﬁmza gracaum-—volmw run where

?:Gt
all four gaps fxred,_ ;»md 2\;\ D) is& t hia taml number of tyac M.s ina :’hsm‘m
z:m;urmva’mg,@ run wheroe gu,pg 3:3, M. .md D fnnd cmr.’t ga;) fa, did not, Tha,

1

- average im.,x' gap aﬁn.a CRCY WA’ c,al,,ulawd fro

1':--.2-:'.& wien SR ) R

) *

where € a0 QB' € o and @X) are @,wem in eq@. 61) tm'cumm (»")

t

4, R@&ul‘w‘ .{;m:". i’nﬁr;ﬁm%ation‘ ' ,. N

4.4, HELIUM ‘ : | ’,ﬂ o 1  . | . {‘”_ 4
‘?hem iu ﬁénfirming e#i&erirﬁental Qvid@ﬁce :ehﬁwixig.tiz;’at a i-aimdg

auhum qu\rk cAmmbc:r does not work as taiﬁy.c, *n“ly G& a.. ambor wkdwmw BERGn

OF neva, Ihéa is a re‘sult o*’ nﬂium having cnzy amout eight ion p&im per QLIS - <

iur miz%ix:nm‘udan;izing partzcl&s. which is. much less than th&t ioz' one c»f t'lo

&farmﬁéxxtiened noble gaseé.r E,owevar. bv increamng the pressure in a heliuwm

(..u&"!‘lb“l‘, the efﬂrmncy can be invmwad BE i:he nmub@r of ion ;- i mc:rmmum

but the &’;hreshom voltags dxlm) mg.rmaa.ea wzth pressux‘m (fzg. 3). B&cau&se the

5339 micy ie inﬁ.uencmd @aron&,ky by thez d%,ree of ovurvolmfra («mth rm;ﬁo 3t to

mre&mid). for conssta.ni: volt&ga the efﬁcwacy ﬁhaulci increese wula imrca&m‘j

pressure wi til t,he degree o§ ovm'volm;,,@ 19 too low. Aﬁ: &hia pmm the voltage

‘muit be incxeaaed to m’ain am the eﬁxcmm.y. I‘h@ 90% eiix;&enay line ia hehum

a8 a function of volm;_;e and pwaure is eshown in fig.

| | Average gap effxcienci% z‘or hc,&ium at presaurw £rom 0 to 30& r.mig ;m& _

N 43, 15, @md 17T kY, uemg, a zspark gap, are Mwwn in ﬁg. 5 a, b, emc% o

| respectively. The avamg;es gap e..fﬁs.i.@ncy ;z.t 88 k‘i u&ing a hvrdmgen ﬁh‘}t mt,m;;

pul@e=r and cov«armg ther presauw r«mg@ from. 150 to 450 peig ie ta’mwn in ﬁm- 5‘
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pﬁ;c}'ﬁm&{in.ﬁg. G, | gap b?!&f. irr.fx Was c:)s:x'ca.m»i to #9.001 mc:h, and an attempt was
made to decouple ﬁm ‘Ead gnuvalﬁave pmms cawtmcany ranning in separate highs
voltage leads in ;iwzgir&i_tei and mm«ﬂlmg G- @Em et C obar re émtumz in series. This

gjrwxziy 34!'&3,_3?}?0" od the efficiency of the armmw - The Cmmtribuﬁim-z of gap spacing,

B

3

which w::asahr’igixmiiy preatest in g@,;;» I&?z; m raflac tod in f& 7, which i the in-
{iivé.:i&ai-»géz: efﬁigi@écy pmt a 17 E-:V',"cefa’ermg'me -pma@are range from 45 to 3(}82
poige 'Ara'car; be a@@:n' fmmé.-figg; T ﬁmzu;nifarmitybi g;ap 5pac:in£g decreases in-
%w:.mmﬁ ;A«zy. efficiency i ny Zto ?0,., at f»ﬂ@ to &JQ’ paj fg,n and at 180 to 300 g::éif; the
effect is most severe, h@wnmmgﬁ ﬁin&ivi&ml B ff.r.ma . 43 to TO%. Figure O
u the plot gﬁ mmwmmal &3.1,) eff n*im‘my‘a?g 23 v &:m‘r@(sp@ wn[, to fm. &, ¥ shows
how individual g;z[m bm have ufb:ﬁr the f.hmmb ¥ rlm,&ra les were regapped and the
high-velia gé leads &ec«;ugzi@d, : o ex la,u;;mﬁzicm could bz: muud. for the e aor Behavior
of gap Ain w f.;: ruﬁé; ‘I"m Fap SPACcLy m up A was not t,ma wic i:wi:. Figure §
shows the eﬁfici@ﬁcy of gwp A for @inﬂ&-track cew;nw only and v.m.llti;j.zie»tf&:t?fz
@veﬁts .@niy, a.nci ilmaératés; tlﬁ@ cifoct of mul wle-er ok events on a bad g.:—za;-.
Throughout the rums,, g&g r@h@: ng m both umgvl@ e.n?zc:i xxmiuple«»tr&ck avents
proved to be a szgmﬁcam pz@m@m. »)),E\"‘Q the. %m 02' the coupling capacitor was
only 5)\103 p¥, the firet track to i@rm p::osurxsa@l; mwu. up moest of the encrgy.
This resulted in very faint a,mi ineiﬁici@m tracks for charg@d particies that pasoed
thro ugm the chamber latest m ﬁ;ime.. ?ﬂdé’.hé effect of gbap r@bhmg was szcwd fn
ginglo-track evcm‘,y, wlﬁre c.m@ gg(w oft en dm r’mi, fire at all, and @t c:m  times
égmrie; in one or twd gapm were aﬁ Ream an m‘&@r oﬁ ma{vmtu«im fumi@x' than the
other sparks in the u,rna'"'?{.. mm Raucr case Qf 8 wrv@ (':vf mfﬁer nt intensitics

within the same track CI’C««&CS @@*newhm mﬁ & mmsmmn in d,am rma :\’.:? ng wien the

__piwc,@fj mpqm r,\yChXAZ.Q\.Z@ ig ugcd Eﬁ m@ c*“num. lﬁns wias w CE?@XRQM up to record |

')
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the Si iat ¢ hwm:s, ?he b Mcr fmw are g,m‘zuy uvmww,;..uwd and C'L"ﬂm wr os wide
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This report was prepared as an account of Government
sponsored work. Neither the United States, nor the Com-

mission, nor any person acting on behalf of the Commission:

A. Makes any warranty or representation, expressed or
implied, with respect to the accuracy, completeness,
or usefulness of the information contained in this
report, or that the use of any information, appa-
ratus, method, or process disclosed in this report
may not infringe privately owned rights; or

B. Assumes any liabilities with respect to the use of,
or for damages resulting from the use of any infor-
mation, apparatus, method, or process disclosed in
this report.

As used in the above, "person acting on behalf of the
Commission" includes any employee or contractor of the Com-
mission, or employee of such contractor, to the extent that
such employee or contractor of the Commission, or employee
of such contractor prepares, disseminates, or provides access
to, any information pursuant to his employment or contract
with the Commission, or his employment with such contractor.
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