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Torsatron Uragan-2M magnetic configuration in a divertor region was studied at different values of the factor K| .
Kj istheratio between helical field B, and total toroidal magnetic field By (Kj = By/ Bg). ValuesKj were changed in
theinterval 0.2 <Kj <0.6. In the casesof large Kj values, when the closed magnetic configuration is placed inside the
vacuum chamber without intersection with the wall, the footprints of outgoing field linesformed two helical lineson the
vacuum chamber walls, situated between helical windings. At the small values of Kj , when the closed magnetic
configuration intersects the chamber wall, the external field lines form wide strips, which correspond to the helical

trgjectories of the magnetic configuration tops.
PACS: 52.55.Hc

Device Uragan-2M (U-2M) is the torsatron with
double thread helica winding (4 field periods) and with
additional toroidal field.

The main parameters of this installation are presented
bel ow:

Main U-2M parameters.

1. Number field periods m=4
2. Quantity toroidal field coils Nt =16
3. Mgor radius, m R=17
4. Kj = By/By can be changed ininterval 0.2-0.6
5. Total magnetic field, T By=2
6. Vertica field cails, pairs 4
7. Angular width of helical coils, degree 91.46
8. Gap inside of helical coils 18°
9. Averageradius of helical coils, m r, = 0.445
10. Average radius of toroidal field coil, m r. =0.686

Hédlical coilslawmj = -I(q -a sinq -b sin2q),
wherea=0.216, b =- 0.0171, | = 2, m=4.

There are 4 pairs of poloidal field coils. Fig. 1 shows
the small cross-section of this device.
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Fig. 1. U-2M cross-section

The numerical code, based on Biot-Savart law, was used

for field line tracing caculations. Helical conductors

simulated by eight filament currents, as can seeit in Fig.1.

Toroida field coils and poloida field coils simulated by
one-filament currents.

In [1] suggests for experiments to use the regime
Kj =0.375 as more useful. The magnetic configuration
for two cross-sections is shown in Fig. 2.
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Fig. 2. Flux surfaces: a) Kj =0.375, half per,
B, /B,= 1.7%; b) Kj =0.375, cross-sectionj =0
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The last closed magnetic surface is placed inside of
the chamber without intersection with the wall.
Nevertheless, the magnetic axis is displaced to the
inboard part of the torus. It means that field lines, which
lie in the SOL, can intersect the wall localy. It is
important to know places, where diffused plasma will be
hits to the wall. Firg of al it is necessary for diagnostics
and heat system placement, divertor location.

A torsatron with additional longitudinal magnetic field
allows to change ratio between helical and additional
magnetic  fields, which determines factor Kj
(Kj =B/Byp). We changed Kj in range 0.25-0.5. Low
values of Kj give big size magnetic configurations. The
last closed surfaces intersect the chamber wall (see Fig.3).
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Fig.3. U-2M flux surfacesKj =0.25, B,/B,= 1.7%

The big Kj values lead to essential diminishing of
configuration sizes, but rotational transform increases
respectively (Figs. 4, 5).
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Fig.4. U-2M flux surfaces, Kj =0.5, B, /B,= 1.7%

Figure 6 illustrates the J-j plane of the U-2M
installation with helica winding and with field line
footprints on the firg wal in the case of Kj=0.5
(Magnetic configuration see in Fig.4). The start points of
these fidld lines lie in vicinity of the last closed magnetic
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surface. We draw attention to location and to density of
footprints.

All footprints lie in lines between helical winding.
Maximum of the density located in inner part of the torus
(p>J>2and -p>q>-2).
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Fig.5. Angles of rotational transform depending
on aflux surface's average radius
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Fig.6. J-j plane. Divertor field line footprints on the

first wall, Kj =0.5

In the case of smal hdicad winding currants
(Kj =0.25) the outer magnetic surfaces intersect the first
wall. Lines of the intersection of these flux surfaces with
the wall surface are shown in Fig. 7.
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Fig.7.J-j plane. Divertor field line footprints on the

first wall, Kj =0.25



The two lines of field line footprints lie between
helical coils positions and they correspond to the both
sides of the last closed surface.

The more interesting case is the case of Kj =0.375. In
this case an average radius of the last closed magnetic

footprints are placed in vicinity of poloidal angles g = +2
and g = -2. It means that we have to wait maximum
plasma fluxes to these regions of the chamber wall.

CONCLUSIONS

surface equals about 17 cm (see Figs. 2, 5). The tops of

the configuration do not intersect the chamber wall. 1. Behavior of field lines placed in vicinity of the last

closed surface was studied.

2. Three types of configuration were studied. Kj = 0.25,
0.375and 0.5.

3. In the case of Kj =0.25 the last closed surface
intersects the first wall and consequently the field line
footprints lie on the line intersection of the first wall with
the magnetic surface.

4. Kj =0.375. The lagt closed surface lies inside of the
vacuum chamber, but the top of the surface placed near
the wall. In this case divertor lines intersect the wall in
vicinity of J =2 radian.
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Fig.8.J-j plane. Divertor field line footprints on the

first wall, Kj =0.375

Values of rotational transform angles conform to the
region 0.55 < t < 0.8. It was interesting to find regions,
where the SOL field lines intersect the first wall.
Footprints of these field lines are shown in Fig. 8. All

YN CJIEHHOE UCCIIEJOBAHUE JUBEPTOPHBIX IOTOKOB
MATHHUTHOI'O ITOJISAA B TOPCATPOHE YPAT'AH-2M

B.A. Pyoakos

[IpoBeneno yMcIeHHOE MCCIE0BaHUE TUBEPTOPHBIX ITOTOKOB B TOpcaTtpoHe YparaH-2M. M3ydensl KoH(pUTypannuu
MarHUTHOTO TIONS TPW  PA3IUYHBIX COOTHOIICHMSX MEXKIy BHHTOBBIM M TPOJOJBHBIM MAarHUTHBIM MOJIEM
0.2<Kj <0.6. Tlokazano, 4ro B ciy4ac OonblIMX 3HAa4YeHuil mapamerpa Kj, Korma 3aMKHyTas MarHWUTHas
KOH(UTypanus MOJHOCTBIO pa3MeNaeTcs BHyTpH BaKyyMHOM KaMephl 0e3 MepeceueHnst CO CTCHKOU, CIIEIbl YXOISIIIX
CHJIOBBIX JIMHUHM 00pa3yloT Ha CTEHKE KaMepbl JIB€ BUHTOBBIC JIMHWHU, PACIIONOKEHHBIE MEX/y ITOJFOCAMH BHHTOBOH
obmotku. Ilpu manpix 3HadeHmsx Kj , Korma 3aMKHyTas MarHUTHasm KOH(UIypamus MepecekaeT CTCHKY KaMepsl,
BHEIITHNE CHJIOBBIE JINHUN 00pa3yIOT IIHMPOKYIO ITOJIOCY, COOTBETCTBYIOIIYIO BUHTOBOM JIMHHUH, IO KOTOPOI MPOXOINUT
BEpIIMHA MAarHUTHOH KOH(HUTypamy.

YU CJOBE JOCIIIKEHHSA JUBEPTOPHUX INTOTOKIB MATHITHOI'O ITOJISA
Y TOPCATPOHI YPATI'AH-2M

B.A. Pyoakos

[IpoBeneno wuwucinoBe MOCHIIKEHHS IUBEPTOPHHX IIOTOKIB Yy TopcaTpoHi Yparan-ZM. Busueni kondiryparii
MAarHITHOTO TIOJIS TIPY Pi3HUX CIiBBiIHOIICHHSX MiX 'BUHTOBHM i mpomonbHuM MarditauM momsivu 0.2 < Kj < 0.6.
IMokazano, moO y pa3i BENMKHX 3HA4YeHb mapamerpy Kj , Komm 3aMKHyTa MarfiTHa KOH(QIrypamis MTOBHICTIO
pO3MIIIyeThCST Y HYTpi BakyyMHOI Kamepu Oe3 IepeciueHHs 3i CTIHKOI, CIIAM CHWIOBHX JIiHIH, IO BHUXOISTH,
CTBOPIOIOTh Ha CTiHIII KaMepW [[Bi TBMHTOBI JiHii, pO3MIIEHI MiXX TOIOCAMH TBHHTOBOI OOMOTKH. Y pa3i Malux
3HadeHb K| , KOJM 3aMKHyTa MarHiTHa KOH(Qiryparis repecikae CTIHKY KaMepH, 30BHIIIHI CHJIOBI JIiHIl CTBOPIOIOTH
IIMPOKY CMYTY Y BUTJISAI TBUHTOBOI JIiHI1, B3OBX SKOI IPOXOE BEPIIINHA MATHITHOI KOH(DITYypaItii.
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