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Kpyriuas apeiipoBasi crpoy-kamepa

JJIst pa0do0ThI B BAKyyMe

Lenp Hacrosimel paboThl — CO3aHUE JICHCTBYIOIIECH
B BaKyyMe Kpymioi kamepbl (puc.l) n3 TOHKOCTEHHBIX
MalIapoBBIX TPYOOK (CTPOY), TONHOCTBIO COOMPAEMBIX
BHE Kamepsl [ 1]. Takasg kamepa uMeeT BaKHbIC IPEUMYIIIe-
CTBa IepeJ] KaMepoi NpsiMoyrosiibHON GopMbL. Y Hee oTCyT-
CTBYIOT MEPTBBIC 30HBI B YIJIaX, OHA TpeOyeT CyIeCTBEHHO
MEHBIIE JOPOTOCTOAMINX TPYOOK M HE HYXIAeTcs B JO-
IIOJIHUTEJIBHOM Hecyllleld KOHCTpyKuuu. Takue Kamepsl,
HMEIOIIHE MaJioe KOJIMYECTBO BEIIECTBA BJOJIb ITy4YKa, BOC-
TpeOOBaHBI JUIs SKCIIEPHUMEHTOB 110 U3Y4YEHHIO OYCHb peli-
KHX IIPOIIECCOB, MPOBEICHNE KOTOPBIX B HACTOSIIIIEE BPEMSI
IUIAaHUPYETCA B HECKOJIBKUX SAJICPHBIX HECHTPAX MUpa.

[peiidoBbie TpyOKH M3 Maiinapa TOMIUHON 36 MKM
u auamerpoM 9,80 MM H3roTaBIMBAJHCh YIBTPa3BYKO-
BOI CBapKoil BIONH 00Opa3yromielil. YCTaHOBKA U TEXHOIIO-
THs CBapKu TpyOok Obutu pa3zpadoransl B OMSUN. Uccre-
JIOBaHME TAKUX TPYOOK IMOKa3as0, YTO X BHICOKOH MPsSMO-
JMHEHHOCTH B KaMepe MOKHO JOCTHYb TOJIBKO IIPU CTPOTO
KOAKCHAJIbHOM PACHOJIOKEHHH TPYOOK B HAKOHEUHHKAX.

HpetidoBbie TpyOkH B pabOTE MOTHOCTHIO COOMPATTUCH
BHE KaMephl, BKJIIOYasi U aHOAHYIO IIPOBOJIOKY (pHC.2).
[Ipn sTOM M3rOTOBNICHNE KaMephl U COOPKY TPYyOOK MOX-
HO TIPOBOJIMTH HE3aBHUCUMO M TIAPAJUICIIFHO, YTO TI03BOJISIET
TECTHPOBATH TPYOKHM 3apaHee W COKpalaeT BPeMsl MOITHOM
coopku. TpyOku B Kamepe YIUTOTHSIOTCS Oe3 Kies, Ba-
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The Round Straw Drift Chamber

Operating in Vacuum

The goal of this work was to design a round straw
(thin-wall tube) drift chamber operating in vacuum (Fig. 1)
with drift tubes independently assembled and mounted in
the chamber as the best alternative to the rectangular detec-
tor [1].

There are no dead zones in the corners; consumption
of expensive tubes reduces = 25% and it does not need
an additional load carrying structure. Such chambers are
designed in several nuclear centres and can be applied at
the study of very rare decays where minimal energy loss is
important.

The straw tubes used in this work were manufac-
tured with 36 um flexible Mylar film with inner diameter
9.80 mm, using ultrasonic welding along the generatrix.
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The welding device and methods were developed at JINR.
The investigations with tensioned tubes have shown that it
is possible to obtain their high linearity only with the initial
coaxial location of the tubes in the end plugs.

Drift tubes with end plugs, anode wires and spacers
were completely assembled outside the chamber (Fig.2).
For tube assembly we used “self-centering” hexagonal
bushes and spacers (with the anode wire running through).
They increase precise setting of the anode wires and tubes.
The chamber manufacture and tube assembly can be per-
formed independently and in parallel; this sufficiently re-
duces the total time of chamber manufacturing and allows
tubes to be tested outside the chamber. Tubes in the cham-
ber are sealed with the O-rings without gluing.
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KYYMHBIMH Kosbliamu. JIist uX COOPKM HCIIOJIb30BaIUCh
CaMOIIEHTPHUPYIOIINE [IECTUIPAHHBIE BTYJIKU U CIEHCEpHI,
KOTOpbIE YBEIMYUBAIOT TOYHOCTH PACIIONOKEHHUS aHOHBIX
MPOBOJIOK U TPYOOK.

Puc.1. Koncrpykuust Kpyrioii apeiidoBoit kamepsl: / — kamepa;
2 — otBepcTHst AJ1st TpyOOoK; 3 — TpyOKn

Fig. 1.The two-coordinate round chamber design: / — chamber;
2 — holes for tubes; 3 — tubes

HeHTpI/IpyIOIIII/Ie CBOICTBa IMECTUTPAHHBIX BTYJIOK U
CHeﬁCCpOB OCHOBBIBAKOTCSI Ha pas3jiiviu JIMHBI Kpyra u
nepuMeTpa BOMCAHHOI'O B HEIro MICCTUYTOJIbHUKA. Ota pas-
HU1a I103BOJIACT HIeCTHFpaHHOﬁ BTYJIKC JICTKO BXOAWUTH B

Puc.2. ITonHOCTBIO cOOpaHHbIE TPYOKH ¢ HAKOHEYHHKaMu: | —
npeiidosast TpyOka; 2 — BTYIKH; 3 — LIECTHIPAHHbIC HAKOHEY-
HUKH; 4 — U30JMPYIOILUE BCTAaBKU; 5 — raiika; 6 — aHOIHas
IPOBOJIOKA; 7/ — LIECTUYTOJbHbIC CIEHcephl; § — MoAuepkKKa
TpyOKH; 9 — MeaHbIi (UKcaTOp MpoBOJIOKH; /() — ra3oBble I1a-
TpyOKH; /] — KOJBLEBBIC YIUNIOTHEHUS

; ) = }j —gp "%ﬂ((((ﬁ
! W‘"@L
0
8 6

1
Fig.2. Completely assembled drift tube with end plugs: / — drift
tube; 2 — sleeves; 3 — hexagonal bushes; 4 — insulating inserts;
5 — nut; 6 — anode wire; 7 — hexagonal spacers; 8§ — film strip
support; 9 — copper pin; /0 — gas connectors; // — O-rings
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Puc. 3. Paboune xapakTepucTUKH TpyOOK: BpeMEHHOM crekTp (a),
3apsossiit criektp (P°Fe) (6)

The centering properties of the hexagonal bushes and
spacers are based on the difference between the circumfer-
ence and perimeter of the hexagon inscribed in it. This dif-
ference allows the hexagonal bush to enter easily the tube
at both the minimal and maximal diameter and center it in
the sleeve, which is impossible for a round bush of the same
diameter.

The design and technology were tested on the pro-
totype. It is a stainless steel vacuum tube 2160 mm long,
which has the ends with pairs of precise coaxial holes
(£ 30 um) for the tubes. Assembled tubes were mounted
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Fig.3. The prototype tubes’ working characteristics: (¢) TDC
spectrum; (b) charge spectrum (3>Fe)

into the prototype and its performance characteristics were
measured under the vacuum conditions (Fig.3). Single
channel amplifier-discriminator boards which are more
stable against cross talks were used for testing the tubes.
The results demonstrated that both the structure and the
tubes themselves operate normally [2, 3]. They are suitable
for making a full-scale drift chamber for vacuum whose de-
sign is seen in Fig. 1.

At present a set of cosmic ray data for studying coordi-
nate accuracy along the tubes is continued.




TpyOKy B mpezerax ee pazdopoca mo
JUaMEeTpy U LEHTPUPOBATH €€ BO
BTYJIKE, YTO HEBO3MOXKHO ISl KPY-
IVI0H BTYJIKH TaKOTO K€ JUaMeTpa.

Texnomorust cOopku TPyOOK
3TOM KOHCTPYKLHMH OBIIa OCYILECT-
BJIeHa Ha nportoTune. OH mpeacTas-
nseT coboit TpyOy U3 HeprKaBeroen
crany mrHoH 2160 MM ¢ TOYHBIMH
(£30 MKM) KOAKCHATFHBIMH ITapaMu
oTBepCcTUil A1 TPyOOK Ha KOHIIAx.
CobpanHbIe TPYOKH YCTaHOBIICHBI
B TIPOTOTHUIIE ¥ U3MEPEHBI UX pabo-
Yle XapaKTepUCTHKH B YCIOBHUIX
Bakyyma (puc.3). s BeIBOIa JaH-
HBIX HCIIOJIb30BAIUCH OJHOKAHAIIb-
HBIE YCHIIUTEIHN-AUCKPUMHHATOPBHI,
UMEIOIINe MWHHMAJbHBIE TIIepe-
KpecTHble HaBOAKU. llomydeHHbIE
pe3yabTaThl TOKa3all HOPMaJIbHYIO
paborocmoco6HOCTE TpyOOK [2, 3].
VX MOXHO HMCHONB30BaTh AJSI CO3-
JaHUS TIOJTHOMACIITaOHOM Kamepsbl
GompIIoro pazmepa.

B Hactosimee Bpems mponod-
JKaeTcst HA0Op NaHHBIX HAa KOCMHYE-
CKHUX JydaxX Ul HCCIEOBaHUS KO-
OpAVHATHOM TOYHOCTH BJOJIb BCEM
JUTHHBI Apei(OBBIX TPYOOK.
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