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2 1 E\WTHRETERNFEITE

1.1 FETHE

IKFARZE OC LA MK, B LEMEIE EFHE 100C 4K S
B AKES . BRONOE MEREN LA RO TERS— RS EIH
EESWMESEZFHYSHEATE, RITIEX =R AT 57K VYR

=&, WA TFAEYE, BEFBILTEN B2EHLHTLR? &
TR F RGBSR, AT GRS E SR T, YR
BEAE R E B B3 B 3 A8 LA P O TE B F 0 e F 4R IR A (B b B4 KA
MU FEMRE) . RIEYENIHEERIFIDROE NS, P
B Fk (plasma) (B R AZHSME), BV EI BRI EEFMETFELE
BB, BT LA S B F b IE 8 F A TR BOE S, MEARE N
ik, B R, RATAT HE S8 FAGE SO0 E B F R T %E AR A%
MERESE. EEEREXHESLE 3 S0R3.21),

MR 742 B B0 T35 B 48 o O BT AT LR RIS TR 7RI, TS
FHRAES NBESRNEEHES S FHRGELER), HEE XK
YEEF WM (M. Saha, 1893 ~ 1956 ) (5, 5 H1 99. 9% HW Fi kb T
FBTFHRE. MBRITFEWBRE LGB EREHYER, o0,
FHRRAPREEFE RITETUFREAM ERE L . THS, A
TARSE TR TS, SRB 3 AN #8558 6 B 3, 5 3
FerT BEALAT RUE S, B 11 AT SRR LEE TIRNEERE
BEROBE. NBEBER 10°( AR A/ m®) MR R R 25 B 74K B % B 3 107
F B DI Pl S T, B RRIT 20 MR . FLIBLEE 43 AR VE UM 100 K
REIESRZRESE FEAM10° ~10° K(1 ~10 Z8), & 1.1 A0
18 J 1 ) B0 eV electron volt) B 458 F IR 4T b 35 I AGIBLEBE 1 1 eV =
11 600 K,

B SEFRPEEEST EET MR T (05 R4 b i
FLOMEFRS FURBRNETFE) SR T RENHEES Y

D ERTRPUEEREF SR BT BEREERT .



1.1 SETFHER 3
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T AR ()
M1l EMERTHROEENEBE

n.onn, BT o ~n (BRI BEES TEERN( + )
FR BRIENSEEF L= n/(n, +n) UHREEFETRHBERRL.
HE SRS hNSESE RN EEERE 100%, BXH L= 1 HFH
FHhBEAIZEEEEETE, BEERT 1% (B=10 )M N BB EE
BRI S FRRER AR ER T (B<107) R AT
HHT. |

%ﬁ@%&%ﬁ?ﬁ%gmgﬁlﬁ%{qz?iﬁﬁf,ﬂg(é\EE:JL\%?\qa‘li
o T oE@ B PURE R T R S I BhBE, AT S B F BB RFERS
EHTF BT PR TR A T, T, T, BRATEX =R 7 KIRE
FAMIZ(T, =T, ~T,) 84 5 %5 5 T K 5 O 4 % B F 4K (thermal plas-
ma) , 75 S0 B 4 S5 B Tk 2 B v, AR A E R 1T 60 e BB e A (R 4R
WMAR T EEERE Ml By Tk R e SR, RS T RS
( plasma jet) . % B T (& BE4A ( plasma torch) %

B hE,BENUTHESESETEREFLTERTFHERS. It
R FESEFRPHEREFHMESIBFILTARKER . FFUA T.>
T, T.>T.. RIEXHENEDFEKNEBEEFE (cold plasma), X



4 | FETEEFENET %

“SHF K" BN ER

S T4k (plasma) — W FHBEE M mragua, F HFREBRE 10 mold” , T 0k 12
o 5 ek ] o T 0 R A P ALK Lok ’ﬁ:ﬂElﬂEﬁ 58 /K ( Trving Langmuir, 1932 4E % Il /R (k%
RRE)EEB AR A R R AR, T 1928 EIE KRR S
BN " FHTH", A 1EH Tonks 7 Ml — 38 3C (Am. J. Phys., 35(1967), p.
857) X R A SR TR ARk R

Langmuir came into my room in the General Electric Research Laboratory one day and said
“Say, Tonks, I'm locking for a word. In these gas discharges we call the region in the immediate
neighborhood of the wall or an electrode a sheath, and that seems to be quite appropriate; but what
should we call the main part of the discharge? --there is complete space-charge neutralization. |
don’t want to invent a word, but it must be descriptive of this kind of region as distinct from a
sheath. What do you suggest?”

- My reply was classic "Tll think about it, Dr. Langmuir. "

The next day Langmuir breezed in and announced, “I know what we’ll call it] We'll call it the
plasma. ” The image of blood plasma immediately came to mind: I think Langmuir even mentioned
blood.

RBCP R R EARHE , Y FE R % 7 Plasma P 22 818 T35 {213 (blood plasma) , ifij B§ &
ROE—r 8 GHETKR . 80 BEE 0 BIE /R 3 R BN Sk 2L 3B4 & Bl 2
MEBRMEL, TRERELAF B ARSI L 0SB TR, AF0E Birir &8,
ARRICF WTE 2 4 8 2% , ¥ 0] L8 1 40 4 0 e oby 46 i 40 2 ok 7

R EMERIER SR T ARIR S B TSR 7T LUE R 7= 4 $80% B9 48 Bk m i
AHARER(BRS.49), MASEFHRETLFENHEBEE S K
—MEE T, AR REEA RS S ZHE 6 Eh MK, B4 E
LIHm“RE”, Rt REaTERE T HERKEERSE Fhim—
BIEOLT.T. 5 T, iM%,

1.2 ERFHOSHMER

VEFBNEHERTFEREEFEMENY R (2R, $—, B
BLORLTHER. E EAEERTFHESE, BELLS BN SaKeE,
B AFUTIER RRRAENFER G B0, 4% 5 5 RS % 4 58

-



1.2 B & MR 5

PR GIFEZHEH, ERFGETFNERERE M ERE L dh—RE &
A B, 2O, TR, Fla, WSS AR SRR
KT RVA) LB KR4 e R OB BREIAT SRR AT 2% AR S5 IR R K
i/l

WA, R At AEBTEHRAA ERNIFZRER? SEETLLEE
R B PR ER B F RIS F I A Al . AT 1.2 BiRAY s F b b
BURT5r 1 XY Jq @], ok 2805 A [R) B8, %5 0l 1 86 & /N, I & & A S o
BTV EASR A, MAMMEEREE, o Frhgea s IkkE
BT S AREPRGEESMER M AZTEZRENHELIEL
g, HATLXFMLETEREREN T FHRABMEES T H XY £5,
WA TR T G REH B BB KRR R 0, 8 L & e X B £
ARMAER . ATRLIEE T HRER B W, i3 T R A Al B R AT LU LI B R
MR AHE T WRESFRAETHERE, - FX0T XY 8 R8s
WATBIMEZ MR X JRFF Y R () . SR " ER 0T ha g
MR B AR e ol AR X Y——X 7 +. Y o ke 3 A ok L xd
BP(RAIXHY FANFS - FoR)M X, Y BRE S K &b, bk
R AL FETEE R S A A A (radical)

B 1.2 mTHREHESF XY SIRBE AR



6 ] B THBRTFERNEINE

Bl H,0,Cl SR AMET# CH, ,CF,,SiH, Z4F#2%XHA", %
T ENIAFEEMER, B2 PHREA, U SE BN E FrE
XA, F1.1 BET LARRAES R RN L AR 59 5 FR

#1.1
| SNTEPMIBNENRER | SETADBEANAE

BAE: XY + e—XY"* + ¢ |
B XY —— XY + Ww(3%F) RAHHE ORI
B XY +e— X + Y +e LFEEN (ER D
BB, XY + e—XY"* + 2e FHHE (B

X* 4 Y + 2e
B B FERG g RHERTF (f%¥NHE)
7T (6] it 1 7 A AR VR F i (BER D
1 18 o 2% 1 ) 4

1.3 EETFEHNER

FHTUBARRE ZEHATEL S LR, MATBEKBEE,
H13NRNETERTRERE YRSHE FESEHRZ AR D
RIRLA , I Hif MSE B AR B R b2 A% L DL R 2 5 05 T M b
R K BIBEAT T 402K

B ARERR AR EE ERASE THRUBET R T
WBH. FEARARRER, A DR T TR A, T B H RBP4 CO, #kay
SFBBAAEUATRZR, FH- i, EFERERIMETREEEK
EERR G 6E R G IR, BN 8 % 4 5B A0 805 0 B A 9 &b BB 1) B
REMRF LR MERERNEUARME MR, MK BEHFETE

U BAMEXR RARANETHST. ™E0ER, BEESRFARER,CF,,SiH, $4F
ERAEEN ERHIRT(BRB 4 ERNME) AFEEREBRE AEHRELERRM.



1.3 SEE KRR A 7

Rz, EMERT LS THERIIAREELEKAENKOER, &E
ARG R A RN I T TR, — B (D) fl— A BB (T) B &
BHERERN, ER—E&%(He) JFlE— T F(n), RMWTF:
'D + 'T—— ‘He + n
(3.5 MeV) (14.4 MeV) (1.1)

RN TR & T4 (0.019 amu' ) £ 454k 5 He #1 n BB KBIRERRHH
Sk, i v 7488 o B0 S HE P T B O A B, A TR AL B RE R . EACEELR
(LD R ETR AR, BAMEARA 1 {LE (10 keV) B 5 F &
(>10° m ) By D, T Za FAIFR AR B L, bk, AESERA
M 3R BT (D,) FUR(T,) IR S S B, A RB & B, 7 6 R B
BTy, BE, ERNASER N TXMERTHAMBERESH L.

FETFENER

F1.2

TTREST,

. HH |

(RSN (BRI H) (REEND

TR H LR B TR

MHD% AL ST R P b B

BERTRSE VBT Rt

Ie8) i it (S NAD

5 R R R g E

TG

OR2ERFD (LR FUAER

R BA F L Mt

TRTAT LT ARLESMITR L (thENAD

SOt 2 oy N BERER

LE A RER CKPBHAEHL M, LCD. LSI}  MAFEESALFE

R ANE YR RDRAMZSHETLE) FHLER AL

X5HR IR KRS
(HZENAD

(R AD st (DR

BT BFEA K EHEM

B F I BFAmMT

KL F g

1) atomic mass unit{ R FHEBE AN IHHEE,lamu HYF2C FmEm 1712,



