1 &
R =)

202
2 |
A e
i3
‘_z}l' ‘ﬁﬁ



2
> KA
> %R
> 1E

K
> faug
> i
> ER

F %
> Faup

5.0 e 1
> RRE

F D~ E

T >

IRRY RARR RATR (BTR) FET AR
110V ~ 220V > EApl1dD ~ = 4p30 » 3 R 7T >

CRIIE S TRAR(RIER)

Fp koK o rkek o B ARk

RAE ’J\}E i 1
KE R SRR

RS F R FF B RF A
LB B4~ AR (Swagelok)

«,ﬂ}i P& ‘#Ef“ FRSFER

=)

‘}\"\%ﬁl\‘ v ‘t’;f};‘{‘ f‘l'



/'I" F\- /) 22
@ P4 2 N
,/\ ' » ) /J: \\:)b




304W 208/120V
304W 190/110 V
1O3W  220/110V
1O2W 110V

L1-N=120V
L2-N=120V

w7k L3-N=120 V
<3 A4 1ov M 220v 10V [l 220V |RERESERRE

L2-L3=208 V
A L3-L1=208 V




1744 B EE =i
Ve <®- H®
Hm EisA | EEEREE
@) 9 > |
55 EE Mg | SESLE
P ARG mra | i
-= & E)
B WIBERS =paBER8
L s By
428800 s 5 | =i
= - |@;




A

v : '\ ( a8 Fﬁ "5{)

« KRB TR
+ 8 4p = A (102W) ¢ 110V ~ 220V

*E AP Z SSC(1O3W) ¢tk SLR R S 110/220V(F
AR ) o e P w*@wéﬁa‘s’&ifi B
e g 2 P AR E > M0V > ﬁ%’t&‘
THEEERTFETE  BI220VET -

* Z A= I GBDIW) 220V

* Z jpE AR BO4W)Y 4 1 220V/380V
T REE SR B

c RAKT IR 1T MT B E




U

T RPRES & FUREEREEES F T O
= %zﬁﬂ’ KA E R R FOTETRE o A w
R ETRIE DT AR M KA e

o WWEAY I X FENER4Y 0 BB YRR KR IFE
B g B ﬁ?ﬁaglégﬂ\?{ﬁj K F 4 o

L AT IR LY KT
w2 iR £RIRAY BFrnEia L o
R A e TG AR R 2

 —  — / N

ut

¢ 'l
S



SR AR 0 SR I aF S 4
TR = g

e dmE D EF R AR TRk B oo

J
B
>t
Nz

4
>\_
e




=37
F pb

H
N\~
Pl
—
RSAN!
g
Ny

“r o ERAL &R () @ () F -
4}310

U EBLATERPITFE P ERF

&
w#&..

R
=

il B AR S AL 5 9] 2 B e
gz#wﬂaimoﬁy L ‘
d

Sy S E N A e ek S O
(:
e

SR R S sl
i<

~



BB AT(- )

ik kA

1.

2.

d

& S
a. R34 ¥ «"F’Pgi;] S~

b. XAMLFHR . # *"f’(r}ﬁﬂmﬁ ey

C. HiFh4Fa I F AT E P LA ~ AR
dra t Ao r Hu R A4ARE £ bR

7 i

WL M AR £ RN WS LT b
%'\“é}g%ﬂ: &" ‘i‘g_ﬂl‘“’?%“_g\ %ﬁ#zt
PVCE %35 ¥4io h- AR F ¢ ’fp%a\; 4
A



I 7 S A
CEAR (he &)
M EHT R
R S
RPN ISR ()



P2 ) A

1. s K2 ¥ FIAP RS a'f,';,jﬂz
2. ?o\‘.ﬁzﬁl\’déy‘ﬁ#ﬁ ‘%r“]ﬂ/m—— ’}Q%ﬁgﬂf#_g\. prﬁc‘ﬂi
v 4514“‘ % 1.6 mm#% Zommﬁ&’#‘ *

3. W& Fe iR H oM E A =

4T A ES S ERYE G B Sk
H W Rt & ?ﬁz}_—— Aem o2 Ha o ERAGKZ
PiEA G AR



TH R AR ()

R &@ﬁvﬂ \O n% S

~ Y5 1%%«
v B e

N LW A N
,),,,.Fu@w ° T .,WJ.mHFm
S R &
pe 2t ey o T
&&umﬁ A ,Mmcm%ﬁrm/ux}.m
B e R B o
et ) 12 TR A
Foo Wt=m o 4y
3 Amﬁw? JBI,W Lw
M.,\/l?mmw N4 %EJMMJ\MJyﬁ
S A N I

ﬂa; %%Wﬁh? e T “\ [ ,.,LN
e B v AEYE N ,w o e
N AN b I

a6

sl

B ]
N R ey

L Ae &y
Ll mﬁ Un%
ﬁﬁv oAl o = i el

ol & .,lmﬁn% e & e



4 4 i

» / »
¥y

POFRARPS 0 AU
TR
T4

':% \‘L\
i B /-

TR AR ES (VW)

&t
a-

>

T

4

£

&
)

El
L

EREBT T IFE
A FBHERRM BE

58 B
SERE

3 B =X 1l
7% B

%}:

i

ﬁm’” o | oW | et | s | 200 | TS e at | m o
i Hie dhgm | EOBE | B OBE |4 RIE OB Fﬁﬁlﬁglgg‘
mm or

e fE/mm mm mm mm mm VI 4 Q/km MQ-km | kg/km m
1.6mm 1/1.0 16 08 15 10.0 1,500 9.10 50 130 200
2.0 1/2.0 2.0 0.8 1.5 10.5 1,500 576 50 160 200
2.0mm? 7/0.6 1.8 0.8 1.5 10.5 1,500 9.42 50 135 200
35 7/0.8 24 08 1.5 115 1,500 5.30 50 180 200
5.5 7/1.0 3.0 1.0 15 135 1,500 3.40 50 260 300
8 7.2 36 1.2 1.6 15.5 1,500 2.36 50 360 300
= NS (W

P o @ | o ow | entse | st | 200 | D208 @ ot (o
BB e | o | W oo g|® m|PREE e w e
mm or

i H%¥mm mm mm mm mm VI a5 Q/km MQ-km | kg/km m
1.6mm 1116 1.6 0.8 1.5 10.5 1,500 9.10 50 155 200
2.0 112.0 2.0 0.8 15 11.5 1,500 576 50 200 200
2 mm? 71’&6 1.8 0.8 N 11.0 1,500 9.42 50 165 200
3.5 7/0.8 24 0.8 1.5 12.5 1,500 5.30 50 235 200
5.5 71.0 3.0 1.0 15 14.5 1,500 3.40 50 335 300
8 7712 36 12 | e 16.5 1,500 2.36 50 485 300




P AR %meﬁﬂ’%%ﬁiﬁio
e T3 1 A ATFIERT gL 0 N e i
2 , . j‘F’ /y/ %4ﬂ @4’%0

%“ﬁl’\@#& ) TR R H AT 2 R WA

ﬁﬂE&*@%wffﬁ*@iﬁﬁPﬁﬁVﬁﬁ$§
FAR o A2 ET A& R
1. F3k 3 B & & '§ 1
G4 A EER
3. AT IR A (F R A



A EF AT L A2 6mmz. T

e NULBEE A 2 NHS A N2 6mmY L

. 4&:&%" EE L AR NS A2 0mmid T E

SRR Pt PE- A NN R



s FauhdEa > T RIS GG KL BE R
§i o R R T G
falZo B MRAR 0 R ,;

\‘\37
éa




o AW
,%wnm

=3 SN
Lol L R

. .HJ/;T
AT Y

g N

N\
4

W8y

, p——"
ﬁﬂ J\m« %,F.M/
N, P

R ) Y

B Ml o RET
e ey s
B Bl =R

l/ﬂ\\\ o N\NN—
X TN R

SREZIRRATE g
s i
R BE 1

PR ey R

WA e
A B sl

jICREy  HOVH -
A R R

R 415 BomiEl e mIEe
R ER e i o
Al W 2, R 456 s

>

Om| v 1o B -~ 8
A el e &l

SRR s - P

ﬁL mL \ qmﬂ/
o) TR



zﬁ){ﬂ?# F1 L BT oo %Z,Z ;}f/]aagﬁﬁg,?—a S\ g
T AL Fp R Y R RTB B AN RR
.22 ~FRMY - FEPRALTR T EpEER

Pl K%

2. ARRE S RAFBLIAELLRE > R ETE

L 4 A2
3. TR i TWAE DF 2 WA R (T

w2
4, a3 xﬂ—;}é‘. RENE 2R ARBRER Y
5.8t I HFRAKRE R > BT E #\i*ﬂ‘\mja%/wsb

% J_#'[;]P\






K
o 1
e 4
=z S&
x4
o o



o
=

£

i



=
P
R AN -
) g Bp ok o 4
g R B A R 2
RO - T
TR B R S
()




4
e =
B
eIFs K



oo

¥ 48

2 2 2 2
vV CO; (@f) _ ;/R + :R cos(2mt)

P(t) =
=18

2 2 2 2 0 2 2
p(f)= Y08 () , V- cos(md—120°) , V" cos (aX—2407)

R R B

o
2R



A

» ¥ {p220VACT i @ % # 5§ &

e = #p220VACT /& : Scroll pump *» & # =
£ 310

« H 4p1IOVACT /B © T % » 7k k4.,



pane G) panel |(F
'l ——— —

pana (E) |

LL o
\)

,,Q/L»ﬁo
Lab 325 (1)

panel (D)

panal (B

panal [A)




z,%ﬁ%%
il Bt
XY .Jalﬂ/ T m%munmm”
S~ B g
oy -~ vl -
A
o
3 fb VE Sk Y
= e N2 e

, "I
B e AT TR v
<y

Jo
e
Ep
7 48

e
% =
e

B

I e

AR T
~
".'

e B R EE L i
i

%’i’r]]\
o5Z
’#ﬁai’\:
=
A

e
I
l:'ij/"]
£7)
,_:F,
u

N

e
—

B 1<
& -



A

f vﬁ? EELP A BFRE
woas(UPS): g 24 v IFRY




) .ﬁ 2 N 2 s JA)
5 B el proR %
/ A

0(7]‘5 5 2 2B 2 :
Bk 2N Rk A

o ;71( 7J; ﬁk}

s LRk EREZAL



Laser rod
|

A 1 B 7K

S 11E B K




Lab 325 (1) 1:100 _i_







FER (- )

2. Ve
o ¥

k

-l

pipe

£h
o
3=

OO L 4 A Sty

e

T A (e o




R AR RS

Barbed Fltt]ngs

o ¢ s+ i
| f— e
¥ ! ] I [ }I l[

Nylon 2 = AR




s T"E‘r:(:’_)
5 faK g = Ep

Pipe Fittings




A

FHEL g1

e £ 3= Nylon
* Good chemical resistance, rated at 200 ps1 at room
temperature, temperature range -40-90 ° C

e = 4F Brass

* Good chemical resistance, rated at 400 psi1 at room
temperature, temperature range -60-250 "C

* % 4 4% 316SS

* Very good chemical resistance, pressure limit depends on
the tubing used temperature -253-648 “C
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* 3 * 3£ ! Laser purge
« BLE 7 ! R4 40 psi
* Purged &+ ,f F— LQ S

purge P 3 = > — X ¥ ié:f%i"

E,ﬁmpump eam"ix)a L §

L kppkg o KA TR0 g

P L Ik Fﬁ—%‘/,,uﬁ'& é_O
. ISCFHZO.472 1/min
* 1 ps1=0.07 atm;
* 7 ps1=0.5 atm;
* 40 ps1 = 2.8 atm;



Laser Purge
Set at 7 psi

Compressor Chamber
Set at 40 psi
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filter

Experimental Chamber
Set at 40 psi
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* Ar:99.995% (200 ps1)
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* He : 99.995%
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* CO, : 99%
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https://www.swagelok.com/en

A

* Leak-proof, torque-free seal at all tubing
connections

 All the action in the fitting moves along the tube
axially instead of with a rotary motion
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wagelok pipe end pressure
ratings

Calculations based on ANS| coda for pressure piping B31.3 Chemical Plant and Petroleum Refinery Piping

NPTASO | 316 Stainiess Steel and Carbon Steel Brass

Size lw Male Fomale Male Fomale
Designator psig bar pslg bar psig bar peig bar
1 Ve 11 000 760 6700 460 5500 380 3300 230
Z % 10 00D 690 6500 440 5000 340 3200 220
4 Ya B0O0OO 5580 BE00 450 4000 270 3300 220
& 14 7800 540 5300 360 3900 270 2600 180
8 7700 530 4900 330 3800 260 2400 160
12 ¥ T300 500 4600 320 3600 250 2300 160
16 | 5300 3aro 4400 300 2600 180 2200 150
20 1% 6000 410 5000 150 3000 200 2500 170
24 1% S000 340 4600 310 2500 170 2300 150
32 2 3900 270 3900 2T 1900 130 1900 130

To determine working pressure ratings in accordance with ANSI B31.1 Power Piping for 316 stainless steel, multiply
psig by 094 Brass ratings remain the same. To determine working kiPa. multiply psig by €.89

Calculations based on:

Stes value_Pocts_Tenuhs Soengtn
Material_psi _bar psi___ bar

31655 20000 1378 3ATH1 T5000 5770
brass 10000 688 41 40000 2760
sleel 20000 1378 31 60000 4140




Bev-A-Line 1V "~ Dimensions: in. (mm) Max psi
B oD Wall at 70°F

| w@2 Va (6.4) hs (1.6) 12

Nylon

. Y16 (4.B) Y (6.4) Y (0.8) 250 |
Polyethylene(LLDPE)
R [01743) | %8 | %02 125
P\ C reinforced

(T — | w28 | %(191) | Ww(32) 200
e = ——

{ 'n|1|‘|<..'|'
T & A | il T bl Y el 1 et
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Fine control for

—————— high- resclution manual
adjustment.

178 inch NPT port can be
wned Tor:

* Bonrel relief
o Prcurmatic actuatson of

regulator

™

Seals (selate threads from process

— === gas. ¢liminating particle
generation and trapping

" Seciemific poppet design
precludes particle generathon

Material heat ot coda
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* & % % HCGA(Compressed Gas Association) ~ P

* F g WAL 7 P 3 ELdREE 0 B DA R
ik F g B E R o b4e @ Argon-6000 psisri:
2 » CGA-677 -

Tk F % A CGA-580/540

CGA 540/FACE SEAL

@\

HEX
T ) \
7 T | ] \
I - | =,

Metal to metal sealing (no gasket)



1.
2.

& 2k Regulator

:Ie%-Regulatorﬂi;tj ~ 28 B T 4 7L CGA B FE
#-Regulators 1 = 2 Swagelok#% 3| ¢ # ¥

2.1 #Regulator/it # A & 48 pF45 > w3 T g?
22 MR ZRFREFRN L F

3.

-

#-Regulator/® # 23 &4 F g = w8 7| L

¥7 B o 75 ek

# & Regulatorsrns R 4 3+

#-Regulator/& 4 34 & 428 pF 4 > e M 3] TR PR A
> R4 X X + A 3H (T TES R £ BB Jo

Regulator£? Swagelok% % % = { Jis 11 5 & -k K& (7 R[IA >

EAFIRR Mg 5 Y






R 3 F— TSR T K B R RE &



{5 B Ry RRIFT

RASZHATE S RFA G 2 R EF RS TR R AR






c F* gL F 4
) A . ok
o A = o =
RLFHRE  AEL

./// > X”»

KIEFTFEE > ATk 'R 3
o 2 =\ = N 2 T

o2 FE &FE‘%%
o H =z ]
E‘o%giégzﬁj:’j



G ¥
R
0 1A 3 ;
A )

>
-

=+

B3R

3

kR BRF A
S

-

X Le

LR T EZERE

H 1

7

o;}%ﬂobfé%’
° TL‘%‘?:L}%%’
e A B f 2
o A * o"i}%%
.oiﬁﬁ"" /a.':j?

==/ %



k1w e
o

Tk

N ",'
/- gi
n qa] L“ ﬂ , r' ’ %
l;]/ e Hb & Q ﬁ ‘;F lll






-~

3 N i
mﬁ%f”ﬂ e O
A

F\
=i

3

A

T

"«\\': ‘-‘-}\]‘

<

4

o

ﬂ
iy

ety

J !;
it 2

T E

Ke

S /

E
s T EH— H

T vy o

ety

——

—\
&

A
N

AN

b

&

o

ANE

e

YL M
—ﬂ-‘-..

4

'\"‘

T

L —

T ; ﬂd\



A

C IR TSR R R B B
cH A A ERAE
o’:"IEl_ﬁ ogﬂ_‘gz.@g:i@ﬂrﬁgﬁoQ&)bﬁz\ﬁg%tgo

~—



A

KEST AL PFUI LR AR
CREB AT KR BBy RH ARG
*




KRR AR *ﬂﬁ’tﬁ»‘*’ﬁ#:@
B AR HATLR )



A

* KRR PR B R F 2R
B2 fr &

*ﬁﬁ?:%%ﬁﬁ@

7= **ﬁfi#ﬁ’ﬁﬁigﬁamm%ﬁ
? MR+ E P EREIFEL o

7-!\)

\4«{%%



4 ,_j\'f.

7P

D F AR s 8 x ~ R
l—fa fbif%f,fn TR > & ExRa? 3

¥
P
@%%%wﬁhﬁﬁ F] i

T hl-'—5]7:‘_\m‘“ ¥ ];IJ‘QL": G ct




|4 :

REB AR LR

o Kif D g s FITA PR AP L SRR }P‘;}ﬁr%}%’_%
GRS K E LR ey B R e Rk
TA oy N



* By fRTR B egE B A gy
RERUES 5 RN g A
Ul i ]



AN LI BBRALD NG RPT LA
4 AR N DG T HE 2 Gl R
s R pE e b ki 2 (CTD) @ & SR~ £45 282
7 ;’1 FRengs (975 42 v ﬁ’*%’z 5T o iﬁ—@/\ L
;‘E .E/ ’ ,;|J_va’1‘ Ao }3 ~ F;@Kxﬁlgl’i“;‘:&ﬂ: ) B”D};;\ ,\ ~ f@Pg-
TR A+
RN AL LA e S SR E
Flz g A 2L Bldcd BT (A % K E)

1@









2.

.ﬁ§§$%§~#&ﬁ&*

cBAFR TR EHA A

£

=

=
A
A=

VIR

-

4



Wi ol 1 ol
nmw o 5 %mﬂm%@ N5

..muﬁwf ik = ﬁﬁﬂ%f‘ - o) e

SR NS e S
g FY oo M- Lok

.‘W«@.}u& g meﬂ?mnua %«MHT*
N T PP
\ — ».QE&J -
i N o
UM E I
, g e OE el

fare & B R 1Y
m«.m. e o o et T 2
W Toeside, . =W
AR e B e AN

g ! A

b . O
iy W ~ed iy @Al Hoge
/7».@/ 7\)% K um_ um, %w{& MHH..M,I
\Pﬁ% i & tpie o Al
A et e GF v Adue qep o
. wm@@.ﬂ/ i T ) s m@m ~ At
mwm Fuad st 15 AR uut 8
TRaeh B RREDm) & S




N

TP.:% ~

-\
\,m rw e
P b de

x|
Ay A

Y ‘?.L mmmw
— e &
N ) =
&ﬁ.ﬁ £ g
,Tﬂ
BBl 2 3
: ﬁrﬁhma |
| H Z B
iy 2l A
T \ W o
23/ i 9e w0 b e
?fn_.,m o B
e FPE <~ W $
.@W IS B L
5 il B O LD
s zﬁ{, (S

% 4 %

L R TP 1

e




QD MIA H\‘5"\CT N, = /i__,
HEER X >ES

* By R R #Bfﬁ’§>‘2<
.%’?ﬁgé‘fj}:iil ? .E-/J
"BREFHREFIERR

—

N\,
|
o\



L > fEd
% lﬁ'—é%‘#ﬁfﬁp ER U AN
w2 AR TSNP B2 (2 P T =
Fa+ae k2 R gARMIZR(FRE M EZ . )
P\ FT3R /ﬂ f7 % 4p Bd 2 i’ﬁ,(/ﬁ I )
HispphZzR(EAN~EL ¢g...... )






J A 978 B Her ik

Té %’aﬁﬂ&aﬁf éﬁxr&aﬂ
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:ss in laser-matter interaction at intensities above 10'* W em—2
s in the laser pulse with relativistic energies. The laser electric
d any material is instantaneously ionized.
n-linear and kinetic. The

The Review covers recent prog
Al these intensities electrons swi
field is already much stre rthan the atomic fields. a
creating plasma. The physics of relativistic laser-plasma is highly r
best numerical tools applicable here are panticle-in-cell (PIC) code
fundamental plasma model as an ensemble of charged particles. The three-dimensional (3D)
PIC code Virtual Laser-Plasma Laboratory runs on a massively parallel computer tracking

which provide the most

trajectories of up to 107 particles simultancously. This allows one to simulate real laser-plasma
expenments for the first time.
a bunch of new

When the relativistically intense laser pulses propagate through plasma,

The

pulses are subject to relativistic self-channelling and

mive pressure of the laser pulse drives strong currents

ion direction: these currents reach the Alfvén limit

magnetic ficlds. These magnetic fields, in tum. lead 1o

1 and super-channel formation. The clectrons channels

are accele g gain multi-Me wies. W

'-:ﬁ discuss different mechanisms of panticle acceleration and compare numerical sigfulations with
expenmental data

One of the very important applications of the relativistically strong 1

(IFE). Petz

wpressed target

es and the ons

ted up 1o lectronvoll energ

Fams is the fast

ignition (Fl) concept for the inerial fusion ene ati-class lasgrs may provide

thermonu

en h energy 1o isochorically ignite a pre<c

fuel. The Fl approach would ease dramatically the constraints on the imyg

osion symmetry
hefore the FI will

and improve the e er, there is a set of problems 1o solve

work. The laser pu *ach the dense core of the target directlyf The laser energy

must be converted into fast particles first and then transported through thg overdense plasma

region. Th gy spectraof the laser-generated panticle beams, their emfitance and transport

problems are discussed here
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