GERPIESLIR) IRIEBF KN
— REEXER

PENLHFR | Modern Physics Experiment RIEMRRS | PHYS2004
PR | RS BEN%R | WS ()
54 2 (HFIR 18 22 +5206
) VAN ) .
S R * M 36 M)
N +\ TA\H IR ‘/A"\::,—:{\ it ~ .
FE T Wﬁﬂ PRBRARS A ik BiTHH | 2021 49 H

H

Jist, SIMMEES, IARMEESEE: R 1RO M), JERC: SSEHECE HR,

mEAM 2020. 11

—. RIEZEHR
(_) IE\WE*E_‘:

AW P SIS PRFE R B 2 CEIYED Tk i) — T TRSIEAE A, BRI SR E S (&
Ve LM LR IRFEM A AL RIS . AURFERAE T IEYHE S (). (). (=) M
it BB, B AR AR — LRI A PR 2 i e sl vt i o A 1) 35 44 SR8 Y S
SBAR L SEE LT SEER A B By AR HEAE DU AUy T B B AN F AR o b S AE I AR 1 5
BB P R A BB AR S 08 T R B A A E AR, B o AR B S A B S
)RR T2 RE AT o AEH R, R s P B e o AR SR T IR AT 18, s S AR
AR BRSZIG pish S R FE AR S FHFEAC SR A B s (2 A AR e W 3 JEAR SRV 22751, B 4F
WEERL AT, B P RIR AN R B YRR T, LA RETT.

(Z) RIEB:

B IR By (R IMVE) BV 2 A AR 58 B IERE Y PRSI0 (Y RE b, 9 — B B4R AP —
L i YW B S R VAR SEIR A T, S AT TR RS2 SR R DA BHE IR R . BERZAAERE
B e Bt B A AN S 6 30 P 7R SR ) BRSO S S P LA SRR S22 R A AL HE
PraE— R AN TR S HfE .

BRARE AR 1 AEARE SO0 6 27 ) MBIE FUAH OC A S B AR B0 J5 %, 42 S A 2 Al
S R I S8 T R PRI I M, SR B ) 0 M AN AR BT ik LR GRZE e AN B
I B AT U AH B SRR 45 2R

WA EMR 2: B IR M7 M Ao R R RE 0, B 9% RAF RIRHE R IR ISR 2 I REE
BB, LR S TART N RIUFIR 2SR A

TREEMR 3: 7l — LU S 2R 2 LU0 AE D B 27 R Rt R b R A AR, A2 A2 0A




TR BB SR B 25 2 3] A T A B B
BB 4 AL S0 o h 2 W B 2 b AR SR )RR 8, A2 2R T b 22 A )
HECEMEAI IR,

(=) REERSELER, RIENEFHXNEXFH
#1: REERSRENS. BIVERAXNRRRE

R ER Xt R ERTE A A Xt B D BE SR

K 1. RZET—HF LS
LA 2: FEBN

S8 3. AZMLILR

K 4. BRILILR

S 50 LT AR

S 6: i SEIR

S T LI E

SO 8: X HHRSLIG

S 9. FRAKERST

LG 10: JeHEILIR

SEU 11: R ROR AR IR 3. SRR AR
U TS e ONE
SREERIRL ) et 12 OIS UL R A S

S 13: PRRbHLbE o R | T IERIEE.
S 14: AR — AR

S 15: b 2ot L DU SAL BRI
RAESLT

S 16: F O MO R
WEIT

SIS 17 W 158 5 B TR 52 P2
O

SEIG 18: CCD 235 SEI0 R4 SL L

S 19: i F AR G R AR
OV I

KIS 20: JeHbEIRAX




SIS 1 RET—HRE S
S5 2:
A 3. AZREILR

6 5. L H LR
SEG 6: T SEE

S T IR E
KB 8: X LSRG

SIS 9. FRARFEGT

206 10: JeRiILIR

SRIG 11: Y SRR N
SEIG 12: ERGFEFHRN

b
WD
>>gt
[E2S

BV ER 3. SRR IR - H AR
B T VS ANE ¥ Nl

R b 2 RS e, A2
SR 13: PRE RSN | ) 25 E A A7 U R e
O 1] B ] B
S 14 BARR—mEag | VR
S 15 B G R A LR
RAF LB
SR 16: RO S RO R
%
Sy 17 BB R
R
S8 18: CCD ZEE&5L56 RGeS
S 19: 1 L A B
O LR
S 20: FeE gAY
1 2. FEEALR
SR 5. HTE SR
SR 6 BOES HEM IR 3. SR B g
THI 22 4 g3t RS S R 5E
WRERS | 508 (A LSRRI R S 0L

SEI 9. ARG
S 11 IRRL RN
S 13 SRR R PR

JriFs TR H Al
Bl Ao SEERERR.




S 15: i 206k K DU AL BRI

RS
S 16: ZAHO M BOL R
i

KB 50 LT AR
S 7 JEE I E
A 8: X HTE SRS

S 11 IRRL RN

. . . l:bj_kEE:‘“ 4: AL Ak _ 77
ST 13 PREAS R | ik s HERED) TR

2 T 2 T B A
SR E R A | S0 16: SULHOCE RBOURE | . SR SR A
i WY &R R R A
ST 17 ORI R R R |
R SR
S 10: [ He BRI B ) J
e 5 P

K6 20: JEHERRAX

= BFEAR

SERWA 1: K=R—HZEEE

L ##E bR

BENEREFMBERTOE—RRBA IERARTREANGTE, FINEBBRNTT
5o

2. HHFAR

(1) 22> I8 Rl A S 3 A0 vk 0 s 1) PP i sz

(2) Bk S REAFAE

SSTHE 2: ESBWMN

L #¥ Hir

A FVEA A% T I A 2 ' 1 24 1 26 2 R0, M1 25 2% B0 5 FL ) fif
JFigaa

2. BUE N

(1) WS B 7R S 28 ) FE 2 250 5

(2) W5 B S L o



SSIRTNE 3: HEiR

L. #7 Hbr

TRRRILER , MRHRIT 2R I 3, M HAR SRS 5 2 25 S )
LG TR LE o

2. AR

(1) FHR IRV A0 B 1 3

(2) M58 A% F @ LE AT B4 BT 57

SCIOTRE 4: SRR

W C SR

TSR ILIR I R & YIG /NIRAILIRE 58 AB, T f# FMR ALEE S HLs2ge 77 %,
2 2 R CEHARFTR

2. BUE N

(1) 38 WS LRI SR & YIG /MR HEIRZ 56 A B;

(2) 7 it FMR WLEE R BLSEI0 795, 305 2 KA BAR M.

SSETE 5: BFHEELR

1. #02% B A%

T E VLR (BSR) BLG  FLEA IR, I DPPH £ i3k v 710 g BR 7RISR
i 2 P 24 5

2. JF N

(1) I DPPH 1 i b BT 10 g DTSR il 2 P 24 5

SLIOTRE 6: fRUESIIE

1. #02% B #F

BRI R R G, IR SO (0 TRl 2, S ARTEDI R . S, o)
e i J g S KA B ) A v

2. HF N

(1) P RS I BRI I T R e B B DK

(2) PEAR GERITEB

SLITNE 7: XKIRANIE

L. # H R

SEYR U B A1 5 6 B ARUR S0 795 o 7 R 300 8 1 9 PR R )
FEARE 6T o I HBCS A TR 25 I 1R 22 1) 32 R

2. BUE N



(1) H “Jee—mRE” MRS LR ;
(2) FI “RIARE” MR ZE T LR .

KA 8: X GHLkLis

L e AR

TREMEIRRMA] X S 20 SRR E T O RAE G 1 R TR PR IS5, nill & B0 B A 1
RRAR A 22 RO AR it FD o T ) R AN R BH AR RS AIE X S 2 RS R S5 40 45

2. BEHNE

(1) EAEPRE X BRI aiE i

(2) JWE NaCl H A i ) i 3 5

WA 9: BikEst

L. #E H R

SR 1 27 2 B ot AR e R R T R VR S R R T o, 1 SR RO YR A A
2R, FRIGUEAE B RS & HERI TR o — U /R 26 2 e e

2. BUE N

(1) B0 UF4E B

(2) WU RR R —I R 28 2 e A

SCIRTNE 10: JeagiR

W C SR

HIR AR R S 4 R FH el 12 280N A BTE SO0 4 5, AT IS R B TR R 4 45 1 26 2
T RE R ORGSR o

2. BUFE N

R P S A 2o 7 ) 2 SRR A0 45 1 28 2 T RE IR R AR

SCITRE 11: SRR SR

1. ¥t Hix

TR AR R 2 R R, WU ARTE LR AR 487 IR 1 R o 8
A VLS

2. HF MR

(1) FHEERRI T PRI Sk P O PR R SE RS, /)W 2k P S5 PR

(2) FHH IR0 B i ) 2 R 4 4

STWINA 12: EfREMN
1. #2% H R



TR B B AON R, 2 5] B L AR SRR (K E A 053 AN RT3 i Lk H P
(I BELAE -

2. BHNE

(1) HHATINE RGP FEAE, 1F RB/RO—B SR, 3K H FHAH X AR fb 28 e KA

(2) D5E Efh B BELAL s i IS V At 5 AR f S VA SR &

(3) 72 Eth e PEL A% SR it PR S V i ) 5 R 2 U T ISR R

IR E 13: #RE BT ERNE

L. #E H R

T ARIRARL F AT K B i L B A SRR . MR R Tt R B A R ) R B e R
TR b i R, TR L Y B K HH T BRI AR

2. BUE N

(L) W5 o A 450 P AR R R P, IR Vs 5 P e o

(2) B BHBE b AR, A AR 2R it 2 Hh Th 20 B IR (R A 28, 3REX
X BH A HL R &AM RS

SEWIH 14: BRR—AFRYN

INESE=R

TR TR AT AR, SR 5 R AR A U R 0 TR I AR T Y
71k WAEHAR—mARBN, 5 2] & T 1 BB Rz RN

2. HFNE

(1) MEALHE 75U R Rk 1 BUR L35 Ll R OC R

(20 ISR 7 A BRI U AT T R DS 2R, U HOH ARk T A /0N N ) R

THER

WA 15: FBAERMSHEHRIEELR

L. #E H R

T RBE B RS TAE R, SRR 2GS Iy 22T oCL (U Ak
LRI .

2. BUE N

(1) & cCl (MYt Hhr g ik,

(2) FEx T4z 2 e 1 () S PR I AT B

SLIRINE 16: FEBERIREI LI MMR
1. # Hbr
T RR A G IR S R AR e BB RO B R M . R



AR . 2 T Z RO AR IR
2. BUENE
(1 MEFCCHRIREE, PLAOGD)ZFaE M
(2) W B AL R IR Y P R 47

KRR 17: fHERIRIURERE AN Escl

L. #27 Hbr

AR RS A T B S ] o i A AT T S S I B T s AR AR i
I J5E R B Sk 2 B P B ARY

2. AR

(1) TERE A 1A = ST AR 150 O ' 1%

(2) @A/ BRSO RS EE.

SIS 18: CCD FASLW ARGl

1. %2 B Ax

SR COD REAAEME, T ARLRIE COD JEATA IR I R 73, T A (LA b 8 i J5i 3
FIRRE A —ABA 730 T AR TURD A R B R G SR B . B3R B A7 5 B LTI OCD 3
A TAE RIRAREAE s AR P T A B AR R A A B 7 i — RS BTG, 184525 VM7 T
EHR A FE R A

2. H2E WA

(1) 3ZFILRE CCD BEATMIIR AL E . A FE ol &

(2) BARARBE e LR MR v, JFAE E QU A R %

(3) 2T CCD BHEKIHR RAE M AR, I SRR BUG ER A B R

WA 19: EAERSFERAFOESLENE

1. #e# B

TIRSATE SRR LA R, SR T R R, 7RO, MR
JEUEE, ) P L KL e J % 0 P e 2 Ao R AT

2. BUE N

(1) W S P 7 A s P e

(2) FASMEE RS OSSR Rk A B 8 R /3R, FF AR A
JE 30 HHAT e b, 58 B 2 F1 3R I

(3) JH B GBI Hr B 3 R AR Q3 i e A A 1

(4) WIFFR SRR E (Boyle) Efit.

SEIETRHE 20: et



INESE=R

THEFEHI R ACR TAEJEEE AR F e A AT I B R

2. WFENE

(1) ZESAFRAT AT TRAT DAL e C e 0 2 (R 6 YR AT O U KA i

(2) AN EA RIS, FFRENEXN RESEHATHN AR E, R EY
SONFHRE . NSRBI T R R 1R

9. Fr5ED

R 2: BIUEE A AN SR

Frs G H S 7 I wiz/ ke
| %éﬁ—ﬁ% ; niz
K
2 FE MM 3 ez
3 IR 3 niz
4 BRIEILIR 3 wE
5 HLF B IR 3 niz
6 Tl S5 3 P
7 T A 2 3 g
8 X S 2 S 3 wiE
9 RS 3 niz
10 JeHEILIR 3 L
1 IR B 3 niz
A
12 L FL B RS 3 b £
13 R L bR ; wiE
fty Nl




” B R—HF% ; b
BN
b2 i & B
15 SR RAE 3
S
6 AR ; W&
BRI 7T
A 5 D R A3 e
17 v 5 ) 3
LG
8 CCD ZE A 5200 &R ; priy
4520
K 145 IR 28 R WiE
19 P S AR U 3
55 1 0
20 Fe A 3 W&

. Mk EEHE

Lo 5, HIN#EEG, IR CGE 1RO M, dbei: ®%EE R,
2020. 11

2. FRRZFEIEARYE S =, AR U . PR B R RS R, 1997,

3. HWURI. EARE SR HE . Bl B H RS AR, 1995,

4. SR AR ERSEIG YR S bR JbRURS AL, 1995,

Ny BERE

A BRI VR AR B B R A AR TR AT > A B sz H Y SR B6 JE B L SEBGD BRAE
SEIG E SE SR I R AR AR « SRIG B BOIRAT AR5 7 SR U0 Bt A BE L SEIG S5 R K
TR IR . A RIS RAE IV AR HT, 45 3 HUTARYE B AR B SER T H o 4R AR S8 1R 7 52
S SHAE L B A R e BRI YA S 08 1 R (0 T R A AT 0 B TR . SEIR IR
R AR BRI, SRR R 2 R O iR AT B



. ERBARIEERE

(=) RiEEHRSRIEBFI X HR
R 3: WEERSREBRHIXPMRRR

REEHMR ERER ERITR

WA H R 1 HRBENE SIS SR R IR % 1K
URAEH AR 2 HRBENE SIS S R IR % 1K
WRAEH R 3 HRBFENE SIS S R IR % I
AR H s 4 RN S SIS R B+ AR B

(Z) EEFHE
1. WEHE

ETrA: BALRMT] . #AE. RGNS IR AR BN S

JRGTFE T P SER ST R, BURERIL. ISR & T0%, BIRERIEE

W CHERA BN %S5 30%.

2. WREBRIIER G S ERE ST
R4 WEBRKER G W SEREL TR

i
Pt BAR BV R E
WAz B AR

WA H R 1 40 40 AR H bR 1B RE=1{0.7x
P EFR 1T &0, 3 x

WA EAR 2 25 25 FERE bR RS/ BAs 1
PSS

WFE H AR 3 10 10 PRFEH bR 2 X E=1{0.7x
FHFHPR 2 G0, 3 x #
KER B bR 2 s/ BFr 2
S

REEH Pl R AR 3 = 0.7 x
FEFHBR 3 &0. 3 x
KERX B 53 s /BEr3




HIYe

,
ST

WA EH PR 4 B RE=1{0. 7 x
T Hbr 4 i+, 3 x #
KERE R4S/ Hir 4

SPPIE R E=0. 4 x EFEH
Fr 1 AR +0. 25 x RFE
s 2 BIIERE+0. 1 x i
FEE AR 3 BRI B +0. 25 x
VR H AR 4 (K R

(=) ¥t

wE
H#n

AR

90-100

80-89

70-79

+

Wiz
Hix 1

TEERLBAR
MSLKP IR, Eid
Se B FE 3R S 06
Bl RN
B 19 73 M F sk B T7
5 VA BCR 2 [ 0 H
TS, &R
A N ) SR 5 46
R

HEAR S A AT
Ko Uk, sk
VR R
P&, FEEBIEN D
e AAL BT UL
w2 I o M A
H, P& A
O PR SEEB6 45 A o

B F RSN
B LBE, i
i 52 56 AR 3Rk B
SIS A, BrE
12 20 1) 43 i A0
Ak B 7% OA R R
Z o A5
I i 2843 M B2
SR R

HAREPR LI N
LD IR
i I e g6 i R 3R
M g At , 2%
A B AR HOHR 1) 73
A Ak B2 7 725 DA
Je AR 2 ) 73 A AN
TR, R AR
H A I ) SE B 25
R

RERLENT
Mg D%, R
i I e g6 i R 3R
Pse e ¥t , R
48 B 1 o
AN AL B 535 LA K&
R 2 [ A A
B, REERAR
HH A ) S 86 &5
Heo

W
H#x 2

56 4 F AR I v i
AN R Te] L 5
%, WFR R RR
RIS R
MRHESEE, U
Ja ) 2 2R AR AT
R4 R
fidto

AR 7 M 1] R g
R 5%, B
I R U IR 3R
ALK AR
SR, AR
A TARST N R 4F
IEEEE G

B F AR o i 17
R g R T L
Tiik, B R
BHER IR H
RAMFAEE,
N ULJE I 2 2] A1
TARST MR
FHeg SRt

S AR B AR 7y H IF]
L i e 1) AL 1
Tiik, FFREA
HERES S N
FHR AR A
B, LR
VR TARST TR
AL

K EAR 73 iy n)
R ke 0] R fR) Ty
%, REERIFRR
U 1 Bl 22 2R 77 A
SCHOR 2 W R A
SE.

Rz

ol el
B 2 KR AEY)

TR
S 7 5

LGSR a1
T e SR

¥ NN Y
() HE A S

AT b
(1T 2 5 B 1




AR

Lbe] 90-100 80-89 70-79 60-69 <60
H 5 i B G o Rk
A B C D F
HARS | S RE N0 | RIEA AR ML | 76 MBS KR | e RIS | H s R R A
My AR, 754 | AUER, (B2 | R oh o H B F A | R b O GLAIAE | oh 1 H fr A0 4
VAR Sk s %t | RSB | L B HARE] | L SRS | L AR E
W E S S RUBR AT | B ST ROFE AL | 400 S Bkt A B | WO ER S X B | T S0 X Ay B
TN, EE, S STRUIFFE I | 22 S RIBTE 10 | 22 5 RI9T 92 10
BT, BT, EEE,
g | A TR | TR A | BT R | R T R | TR
U | mer oAk om | FmOEkES. | WECERIEE | WEECEIIEA | B AR
Hind | . i i it




