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FAEART 3 A5 R i i 1A MRS 7 30 R DX 5 S T R A
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SIS Ve
B FIUIN 35 B 1) H A2 e v — T I BRAL Ay H A, e TIU RR BH R 2 1 Y DX SRR
FRMEDE A AEIMEA 1) 73, SR TIIIK BH R SR 51

FEARAE BN 2 R 00 LR, B0 4 KIHRES IR NI 272, 4 H 0 X 2R
RV 5 5 2 T ~ 015 2 b S 5 e

R

PRI SRR, $RBIFARC P A XRA KRB FHAE (i GOES 1) X £k
PR IO B X LRI o AETHI A% s AT AT Al IR SR AT IR B =
o RFIZR P RBEF A (1S VHE S GORNM N (1 Fooks h BT . WER IR A B0
S SERE,  LLUne SRS R E S (RS “B6” iiAuE “B” ), XM W]
LA AR OR G 23 2 (S AIRAD SR, AN/ PR TCHE BT JR PR

LIEREAEIE R

TEWCEE T VU RIBEE 2 5, AT LAFFUE ORI F FF AR 36 T o 244K, il Bk AL 4]
QRN R V2 RAT I AR B TR, IS R RH A5 R, i i T 5120 3R
PR J] ) I R S5 o B 4% 3 PR 0 B3

KR GIRED efilik:

1. BEHCN E), N0 21 3, SR ARTIIMI) FE 3] o

2. JEAMA A REPE T] RE LI LA . AERRIC AL BEZ F, T R0E 2 2 Rl B
IRV E/ERle FELA P S AR IAE, A SR Bl (oFSRA 2 R
DEH LA 5 KR BEAN R /NPT RED AHIE Y.

3. fifi i AR ] AOREDE T g L EE A . WURAN VSRR S T TR, 1
F S FE A s AR

4. A SO SEbr RSB, CURARI B R B A, 3 B S
gk ) [AIFEME, 3E = g b A ol v LA S AR A EAE A E N, (Rl
et BRI A 2 PR B S5 8 1) XA K A e /N F ARG YD)

5. VBRI SERR BT E)  FEREIR R RORE—OR, AR SR AR B B H
ORI B N2 $ 5 T id ki, IUAERIZAF M &) o RS
FAERICHERS A, B, C M, XIHHMMILHEK, LURiRE. ok
TREATULEER A, B, C, M, XAEREHE Sbsid el b
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Flare Potential Rating
ANAIDY alel4 [enjoy

Day

BAKT: FICIN R DL <A R i o B =7 %o L

A
Bl S S AR T AT S REE QAT 2 7 AR PR TR L S i A AT AT 2
BE MRALP S AR Ly 2 3k eI H 2 [0) ?
B RBEDE B — AN A AR 0 B AE R RE VP20 (R 7 S84 T o0 Bk e i PN P g
73, Hetn 10 3 dfle URAG WL INTE > ? O T A R ITES, i B
S eennes

B G Rk R E e, AR T IR A AR AL BEE T A A
TRBESS I LS NIRRT AT A2 R A BEAE AR SR TT 46 I I 2
ZATNEVRR T ?

B G RARILAETT IR S — TN SEE, ARGEAFIRBEMRI B4 A2 At A2

AL H T S5 PO AR

FESS O R, REIRE VT B HE UL 30 2 S 57 A 1) T ) S5 T DL A7 i R DX el ) et )
(EHNH LRENZE 3K, T 45 ROBCR I (132 2175 i T A (R . XSS
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EERIE R !
ERip ey o xSRI R R Aoy (I SRV R o T s < e N R 10 S T R AE
[ T] SE A e
1. eV EE 1SR T8RN RSN E IR e HER .
2. Ak, BEENIOREC (0-3) , ZEMEHARERE AT e R AR, A
RSNAEH. Z 0L NIMIEIER . 3 2 0 e HE P AN U 1 SR A7 K B R 5 200
AR ALY

3. REARER IR BE T 8 A A M RSN R i 4]

VR 2 W9 2 B 2 TR R ORI T4 7 RN e i - AL s AN R 59545 2, P
LREATHAT FTREFEANAHASS, (HIXFFAGEBATER “ ORI o A LB A AR
PP R R T ] (RS SR SRR T AR TR i IER R, ARET
UG B e A3 A T [ RI—— MR AR, B B R 454

WARRA T BT ORI, AR BEARARI I A A ?

Flare Potential Rating
lagquinp yodsunsg aAne|sy

Day

NG B AT REAE AT 2120 & H O B
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B M RIE

ik

FER BRI 26— RO DL I, AT e e 2 ISR 7 A0 ek . 1859

G, B[R SO S B A A SRR UM P A« i T AR UL ALK BH 2R 7 I 20 9l S L
THEPE, NS IR R PER) A 2o T sh K, M AR A B AR X 3
PRSP AR, PR e AT LA 21 L R WU PR SE — 2 R SCHEE
FH: b, AR,

F 8 1 1)
RFHMMAKBH A, fid ek .

— ek, OKBH XU E BEAE R FD 200-400 A B A2 A .

KBRS, 0 A THLS  HEEE . SRR, T DL AP A A
TFHBERITAN.

K BH AR 385 58 mT DL ARSI 21 o e 5 RS AR e LR 84 s R b R 17 1) 35 )
W IGO0 TR e %)

S HER (18 S BH XU 52K B S BH 7R T8 X
IR BH XM BH A% 4 20 1t B B 25 I 1] 2
FEIXBIN T A, KFHEE T2 /b7

TEXS HOER I H 0 s 5 75 2 4% H 2 AU B 5% T2k, #ilan SOHO
T2 ER LASCO (IFETE: F#T SOHO A KM LR H #4
1) W

Gl ] DLEE x B 2R BB R AN IR R TP s S 11 R B, 1 GOES SXI Al
SOHO EIT % 4%

A I RO R PR BREAR M P SEFT B3 O — B PR B B A i fe 21

=]

B E & G

BRI SRR
SOHO/CELIAS/MTOF/PM., X BH AR 55 FH Jot -85 B2 1 £ >k 1| SOHO I
/2 _E1¥) CELIAS/MTOF Jii v i ¥4 4% . 47 JT7“Online Data Available from
the PM”® I, 15 d7“Solar wind data arranged by Carrington number” 3453 7744
F#% . umtof.umd.edu/pm/.

SOHO. Fhil 2 EIT B 5 ] LA S 3 ma K FH XM H s Canise, H
TS, FIED M HAFME . sohowww.nascom.nasa.gov/
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Bl GOES. X Hf£kE1%. www.sec.noaa.gov/

TR

-4

fif— LRI DME F 2B A AR AL
T

RIELIC, BRI S, AR, od BCHAIAR BRIV, BFFTIFIRIZE R B ).

1. A KBHR?

2. KBHMWGE Ak ?

3. KEHMROK F MR ?

4. OKBH R DR a5 i sk S G T A5 1) 2

5. KPFHMURIEE S ?

6. 20 HH = ALK BE Hk B 5 B A7 R A A BH KRG PR P, (] I i K S K0 114
YR R T2 BRI D
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BB EXTHEN

fift 4
EL S HEBU N EANIRYIE 6/

AT i
AR T 3o A I DA AT R 5 P58 1) T el i SRk 21 42 /0 = o s AR R BH R
WAl e I TR] P PR FE I 1 5 14 e WA PRI 5] ) AR BH XU FE 1A K 7
43 USRS AE AL AEIOR B R 5 = A
R FH: Re B Sk

Solar wind velocity and density data

R PR 55 5 R 1 % o

Fh& A KBH X TR g PE (L 72 10D

B fE

FEARBEATVI RS T TS, iR
B kIR
ANt BH XEHE AT e, AR DA B2 BRI A B8 o 1 THI A0 S 56 BRI AR AEAE
F SOHO /2 CELIAS/MTOF 15 4% L [P T~ WA #28 A JE s BT A 1180 S SH Tt i 1 it
TREEHAG . TER: SOHO FABH A FE 25 Lb R 2 K BH A EE 23— i T A HL.
SER DB

1. {E CELIAS/MTOF Wl I & 1 5z r JLAS H 1 B £ s i ig 5. “Solar

wind data arranged by Carrington rotation.”

2. MAIEFE = RIAE, BORAERE RN, KB XS AR S Kl I 2220 50%
2 75%. M EIT IR K IR ) T PRGRA AL oF 21 N

3. X TEEAMR ALK R EAT, 75 70 TR A Bl
FETFaa ) H IR ]
FAFTF UG I S BH XU
TR R VAL 1) B (1)
N BH A (1) i
4. VI EEIG AT A)--- A T S e B HH B PRI I (0], K& 810 /I8 B0 43
B8 T B () =W (B I 22 T BTER BT 2 Toeg
W 45 TN A AT
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5. TN AR - AR RS 2GR IR 2 A H AT 19K 77 73 B

PRI R =( (R IEAE Vimax — BIATESE Vieg) | HITATEE Vieg) *
100%

B g RIEANR B HNALE

®A: KHREFENE

VR o WEFB.

%1 VIR %1 W L WOERR | RGN KR
MIL R F
A4

PRbs 2 2l IS T BE R B QRERDCE,  %00,  H 2 4 Tl s sl i
BB 5 AEN 69 T “ R LRZS RN ) RS AR AR BH KA R

BT A

X BRE— AR R, SR BH MK B AR 2R 1 KSR ), 4tk
T ILBN B I APH B %1 o

B UAF BB B TF R BH I Z0 80, X B x 5 508
L LE AR FIUI F f TR) 3 3 RO B B s PR ARG R A MRS ] BE K B A 2 80 T
K BH R = A
PR RR Lk
I ok PR O S P AR L e
RAER A RAFRIZE S K BH AU JE 2
B L7250 : BEEKHFHMF
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BB TT R FH I %1
RFARAE “ FHRFERTE B B A, i P A

1 AE 72 SRR B, 5N SR ELYI [RTASBH XU I 3
2. S FAEANERE 28 ST ST BH AU VA 3 2 A FH A% 6 21 SR (1) 4 47k I
]
AR I 8] =2 B .

LA RICFKAER B .

3. VAR KB N %
A BT K BH B B 22 =K BH R ZE- A1 e T — A% F% i ]

R g Rl xAER B .

FEHATEEXN &
FEICHBAT Rl AR RTINS 90 220 24 B JL T4 SR A
PR, *EFARTE 69 TTIEEhH CLAHIE A KA, i T AL

1. $REE N ERE A IR 2 E K FHE Ao #E#: SOHO EIT (51
J& EIT 284), GOES X-ray, and SOHO/LASCO. #] W 6E -, 1 SOHO MDI
I-gram, WATHEIR EH .

2. FEPTAIER ERZORBIAFE: B HaVidid . mH. fERX. 2
ST AT RE SIS HUER 1K BH XUR ORI o AR AT REVRANRERE B3 5 — A5 1K
KRB BTRE R, L ERAZ Tk, (HEAZKL.  (BHEELE
SRR WUUR AR IE T D) RS AL, IREEA =D
PHERMEIERFIE . VAT A B, Rl < KUk mEmpE? 7 .

3. WIRARIRE] T AR N 3E TR B R BRI, 15 U0 e S Wb Fhky
fiE, WRAER B WARARAAHBRIL, 15T XK.

*® B: BREFKPFHNEHTEL

G} 2 PSP NEES
e P 221 e o T A 1™ B IR #
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R DAAETH A R H B 9 T- 3 | U5 (mk 1.48 128 ) o G RARAE
SOHO My %, 1572 SOHO 2 KRH b ER E i — 1 7 A B,
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LCBINT TR ) R R

et 2

PRAT LA 0 S R (K K PH PRI A TR, WA (05 58 22 (K L R A«
e fig

WAV 2 O TS . AR ORI S (O, HuEish . U

A OKFHMEBE. D) mIfE .

T DU U D 24 5 R e 15 R 21 B 22 (1) 06 T Hb Bk B K PR SR — X ek 5 vl e 5

PRECBIR A K.

TENE SRS R SR R I

TR

7E CELIAS/MOTF/PM ¥ 11 _L (http://umtof.umd.edu/pm/), 7E Interplanetary

shocks and other interesting events 1 Hx &, kB R EGH AR T IRER
BRI K BH RCER AR N 1) H IS ) XA PR FFANTE A, B DL R AR A
FRPE AL

7 NOAA K75 KA LM vk b (http://www.sec.noaa.gov/), i25¢
Reports/Summaries - H 3% & IR BH AR 3 RS G AR 4R 5 FEER 1 4e R . i
(U Ep SN RN ANEE R EE S
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Bfsk: WU Rk

2/ M= AR

Jr S K BH A0y solar-center.stanford.edu/

45 KPBHEE : soi.stanford.edu/data/full_farside/

2% [8] KA AN www.spaceweather.com/

WEDEAH G, 26 B 5t Jm/ S s a3 i) A7 A0 solarscience.msfc.nasa.gov/flares.htm
SOHO: sohowww.nascom.nasa.gov/

¥4 £Y %< sohowww.nascom.nasa.gov/cgi-bin/realtime query
4 KRG E: soi.stanford.edu/data/full_farside/
KA EREE ULy www.sec.noaa.gov/

Rl K i BR P EE A 4 v O K BH R R &
www.ngdc.noaa.gov/stp/SOLAR/ftpsunspotnumber.html

F 1 CELIAS/MTOF il 58 1 A RH XU B R~ 2 FE 450ds . umtof.umd.edu/pm/
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RigEFR
%, K B (Angstrom, unit of length): 5 T 21k FURESR S AT K R — AN /NG
BERAAT . 132 =10"0%.

T (Farside): 72 KFH_EER B HERBGZ . 7E45 58 (I Z) TR ER BRI geE
FHREOWM R KI5 5y . Z bl (Earthside) .

JRIE(Equator): FEERVRRIRAL F PR E 8], oE it S i, 7 T radbral
(KR o 3 BERRUR PR YE,  RITEAEE SO 23 50 % 1 X

JNIE I (Equatorial plane): — MG, SERAASREATE S WG, ZEkK
AfRE e ER . RBH. JLAAT A HEREEEA.

{37 (Magnetic field): 1 Fa iy NS B im0 A (0 HURE 37, e A v
FEHIBRIF AL X LU AR BH &5 & 1 X I #Es o

té 71 il (Magnetogram, M-gram): {7 K BHOGER 2 1R 54 0 X R LA E (N Bl S D
(R o i o PR T R B R B 3 AR P S HE K 40 1 140l 4 £ 00

H o

1< P&l (Magnetosphere):  F 3k K BH B HAD B AT 637 147 A2 8l Fr = A 1) S
Yo

Z& 1 4 i (Conformal latitude): 75— PEKIHIF IEASBE LI, giJRiE T, /K-F
PEES CRVGTID B . S5 A0 25 BE AR g AL i (1455 25 R0 2R o4 ) (¥ 26 25 DA )
P LA BE B A 3 R 26

R (Plasma): [ WA RS R o SFE TR T2 AR
el BE P AR S S, DR L e B AR LA T M B )RR, SR T
A7 LTI, R R A B3 5

Hh i 7 (Geomagnetic storm): 1 H 24 it 5 16 i R we 37 P sl . % vl A
SR AN . AMTOE TR, HuOREE 2 5 d 4 ffr, I H
SRRl .
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HiL ff 4 5 (Electromagnetic radiation):  FH FERZ I KA TR 5 PR AR S o AR Ha AR S 1)
WATTRIG NPT WO, X Gk, $RAMK, ZUAMEk, Tl FITC S fa ik

Hi# )z (lonosphere): A7 Bk K= E&R,  HIANF]Z R PH SRS L b Bl e 5
AR o

% 1 #)%0 . (Doppler Effect):  H1-T- Y8 U5 FHU 8 8 A3 114 2 e 1f 9 LS Py — 25
AR R AR IS, I R .

fin¥%E 5 (Gamma radiation): fig i fe o YK S5 Jod 1 LR B0 o

ARG I TE] (Greenwich Mean Time, GMT) : GMT & & ERFrUERTH], &34
WIT 2k Lo A AR A I TR (RS b, RSEMRBEA IX AN T e LT 1E Ay kb
RAEZINAY] T L) o UT R S e, 8 7 SEfr
N )58 F GMT A%

JEER)Z (Photosphere):  H1w] WOGZH IR FH Rl UL “ 3107 o eI 12 SCHTZ
“CHICH KB

7 AR (Relative Sunspot Number): T8 sk W il S BH B2 7 AR FH 22 7 JE ke 1T SRR
H K BHARER ARG B — P S 7. TR P ARR ) A= R =
k(10g +5s), Hrf g e KFHRDEAF AR, s PR R FHIEE, ki
AN T I S B S ) S 528 B 1 R /N RE R I 4% A P A

iz 5l (Lateral motion):  BOWIMPAAR 1) S az sl Ml iz s oy . WP AL |
w1 B BN E 123, AR BATI S R IA 2 s
2 5 IR I S R W LT T A IE 8] .

WX (Active region): AT KBHCERIZMRSZE, RATFPELRGGRA0 . R ZLH A pd
WX I AL IRBHIEER 2 I35 B X5 LUK BH R 7 Rk A7 KBHEER
J2Z LIRS RS S X AR S AN X S 2 B 5 b s AT i FV AR
HhERI AT AE
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By RiE#R

ot (Aurora): AEAOERIRIROL; AT PIRRILX A= 2 KRt R < Rl ek
(10 58 2 1 AR F 10 SR A PR 1 AR 2 T PR R R A B Tt A

Rt (False color): 7 AN RIGEH, Bl fil el G sl £ 15 o 0 i £ 2 ol
Joc bR ) R B S T G I . AERB Gt B B,
I X S 2B KB AN R I B, X2 DU IR D AR I,
17 5 A BT B -

A (Galileo Galilei): TR AR 024 5K . A A ACAHTE 1610 4F, 7EN
Ky B R H B B I AR . AE AU A, ARSI S IR EE TR
FHEEF, O a2 IS 3 e, K PH 20 K BH 2 T (P 4R E

FH L (Angular velocity): W)AARTERE (IR EE, 305 F8 B 5L I TR) P e ik 1y FE 4 (49
o, REPhEE R, BRI RS

AT i T (Earthside): 75 AT s 218 B bl MR 1 W08 B 00 I 2] (9 T8 21 348 23 A BH
FM. WML (Farside) .

2 /% (Longitude): WTAHEERI . AE 1/ LRANIEME 1 2 2 [T A< 0 U5 17 5 H 1) A
B

IR SR AR (Kelvin, temperature scale): DAL 2 BEE K ZRE LS « 4 22 B J2 nf
REAAAE MR IIR AL, TRl T — V)1 oy v e gh#iissts k. 0 R/R
W =—273 K.

“RARIAAFR (Carrington coordinates): KPHICERJZ A BEIARE R S8, &+
SR B R BH (R e e T e e, 1% 5 Mk 2R 45 v IR 26 B/ 28 R et BR 17y 191 3, LA
A TGS T ] R A R A R AN ) b R AR B S ABA

% [H) K< (Space weather):  FEMBER KSR AEAS el 2 S K FRURL AR SR RDRL 13 50 (11
Ot EERBHTEE T, AR XLt H 2P 4 s 3k
), B AL BT

27 % (Intensity-gram, 1-gram): Sk 1 )90 PR ) RE O O (s
) B2 RIS, B “JRJT” 195 Fh LA i ek
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%l (Coronal hole): 7T H G — AN XL,  AEIZIX g 17 46 SE A 21K, 453 K BH
KAMEE TR IR . 5z SN AT X S 2 - G & B R 1)
DXk, 3R DR A Ik R TR X R TG BR 7 DXAH X T 3G 2 X RN A X

=

P Bl (Intrinsic motion):  — AN AR SEBRIZ B, FITERIU I & (1432 21 1 4 Je%
I SAHRT o

f i (Polarization): fF FLIEFRINT H, KFBIIJCB g [/ — 51 “Hes1 7, Bl fwde.
SHEICHI RN R, WRDERI RS Jear i g Y. 225
P25 e 2CRI R B0 1 32 k7 5 Wi sl i () — iy 1) g e e oo e A=
i P o

H % (Corona): A7 T KFHEEKE Z BRI SZER Y, IFRASH I TIRK
R .

H 1HI 1 (Heliographic): FIKBH “HuEf” ¢, 1H K L& 2468 KRG K,

H %4 il (Coronal mass ejection): MK BHAR A 156 1 &5 25 ARG Y, AL
SRERIZIEE SIE H I UL B R (2 AEE TRET) .

H 72 2% (Helioseismology): 18 b W Hi 2 e A BH 4 98t B 7 30 5 1 AL 1) 22 31 2830
HEWTASBH PN 3508 45 R RN IR I3 1R B e B2

Bk (Chromosphere): A7 T KFHYGERZ 7 K RS2 H SRR FH B B 2 11358
g3 TABRIP) - fRRE R A B i BK

LA (Universal Time, UT) : DL AR g4 I ]

WrE e T 1 48 (Stonyhurst Disks): 75— EZ FR AN R[], AEHUER B AASR 41
SIS BH BT 1B (10— ARV B BEIZE BE AR BRI o ST JE AR Uy [ 4 1 S
K BH PR3 MUK BHE B X 4243 5
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KBHI % (Limb, solar): MM B 2IORMHIRBLR “i0%” « KHASPRE TR
I [ra) b T R0 b [ 2 TR) 1) 43 L2k

IS BH R (Solar wind):  MARH & 55 HE K K FH 45 3 1R g3 e . RV R
Fav, it HEk A A RH XU ANMEE T 200 42 400 2 BLERFD .

IS BH 27 (Sunspot): 52 A BH P 38 7= A6 1 5 37055 M 1T 9 VA F1 K BH Y6 BR )2 B X
. S R OKRH 22 -7 3 3000 21 4000 £ G 247, 1 K BHYGER)E 1~
YU 5 ok 6000 5% G %

KPFHZR T (Sunspot group): {7 T R FHYEERZ EIRATE — BTN AT K IK— R AR
BT o AT A 4. JF HA A BEA 2 AN 10 J8E i) — A BH 257l
)=l i N A i

KPBHSESh TR, %45 W1 (Solar maximum, minimum): A BH F R 31 7K - 5% e Al e
ECFRTITYT,  0 Jot) o I S BH i 20y Jo) 39 P 30t D R e 23

X BHE B JE 3 (Solar cycle): S BH HL G TS 2 Hh P AN L2 1) Ryl 2 ] RTINS TR) I o 1%
JE V28 e df LA AL W B R 5 A5 21, RS S 28 E A S]], =
SRR e+ A

NBHA 5 (Poles—solar): AFHZ M B s, BUIEAR R R, SARZ A ROKFH B 3%
MRS . YT HER bR R A .

K BH¥LE) (Apparent motion, Sun): T HuER [ 54 51 0 4RF R B 82 21 i K BHAE R 25
FHIE ) .

KBH [ —1E B e, AH-5 e (Rotation, solar—sidereal, synodic): A BH (18 f2 Jig
SRR “SAR” MK KRG —A A ek H K
25.38 Ko KFHHIAI A lieh: 52 MUk T L s sh Z I8 206, Jaa bk
FH s oe Ll o MIRATAERDER B0 ok, FRAT T K BH IR 18 1) e e
JE3H A 27.2753 K.

RICHAL (Astronomical Unit, AUD = P HMBEE S, #H47F 149,597,870,691 K&,
92,956,000 & .,
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MR (Flux): SRS, R A E N TE, AN S A s R
IONTTLERLEe a7/ DRSS R 17 P S B b 0% =R 52 U D /N S P N1 ]
MKBHBEM S &, B IURH P 7K.

K% bR (Scale, image): % b REE 25 FZ - % T AR 1) S Br iE 2 2 L o

2L (Latitude): WiE BRI ASRIE TG 1) 11 R B E AL R PTAR 7 1) 5 b AR A B

X Uk (X-ray): BN FERAMEARA T NFD S 2 (¥ LA A

EFE T4y (Rotation, differential): A7 T AN ] 45 5 1) A FH 28 11 1R Jig 4 38 2 11 22 5 o

BT (Flare): 1SR IR AR AL RIATRT BN, Seb, AR H
B

T D252 (Flare, classes): S I RE A5 20Kl 70 (1 BE o, ORI A 3 e b 7 g 1 ) L UK
FEA o X PR BE S5 200 1 P 8 TR B X B Sk ), T Xk
VS EITE 15 8 B K P21 .

IEAZ$5% (Rectangular projection): Rf— BRI 2 V- A Hu & 1) — ik

¥ zh%ih(Axis of rotation): W) 1AJiERE BT S8 10— R B FUL R 26

A (Ultraviolet): /T 0] WDOGAHAK T X S 2610 AR o

TP (Meridian): ARG P A BRIAR I T RIALAE R A9 Ze,  LAPBRAE i Ao

11z z) (Line-of-sight motion): MM (1 532 2l Hh 1R 5 ) s0F 85I (112
Zhiksr. ZWBAIEE).

GOES 2. HuER[F LI LS M T 2 (Geostationary Operational Environmental
Satellite). AL, GOES A2t WM ARH X Hk i & 5
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Bsk: Rig®

MDI: 1% 7 H39h 2 3% 8 4% 1 (Michelson Doppler Imager), #5#7 SOHO fii K 2 |
ML AS, FATKBH 52 E G R 1

SOHO: Wy T Jas A BH 5 H BRI %% (Solar and Heliospheric Observatory).
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National Science Content Standards

Grades 5-8
UNDERSTANDINGS ABOUT SCIENTIFIC INQUIRY

Different kinds of questions suggest different kinds of scientific investigations. Some
investigations involve observing and describing objects, organisms, or events; some
involve collecting specimens; some involve experiments; some involve seeking more
information; some involve discovery of new objects and phenomena; and some
involve making models.

Current scientific knowledge and understanding guide scientific investigations.

Different scientific domains employ different methods, core theories, and standards to

advance scientific knowledge and understanding.

Mathematics is important in all aspects of scientific inquiry.

Technology used to gather data enhances accuracy and allows scientists to analyze

and quantify results of investigations.

Scientific explanations emphasize evidence, have logically consistent arguments, and

use scientific principles, models, and theories. The scientific community accepts and

uses such explanations until displaced by better scientific ones. When such
displacement occurs, science advances.

Science advances through legitimate skepticism. Asking questions and querying other
scientists' explanations is part of scientific inquiry. Scientists evaluate the
explanations proposed by other scientists by examining evidence, comparing
evidence, identifying faulty reasoning, pointing out statements that go beyond the
evidence, and suggesting alternative explanations for the same observations.

Scientific investigations sometimes result in new ideas and phenomena for study,
generate new methods or procedures for an investigation, or develop new
technologies to improve the collection of data. All of these results can lead to new
investigations.

El E

5]

PHYSICAL SCIENCES: MOTIONS AND FORCES

The motion of an object can be described by its position, direction of motion, and
speed. That motion can be measured and represented on a graph.

An object that is not being subjected to a force will continue to move at a constant
speed and in a straight line.

PHYSICAL SCIENCES: TRANSFER OF ENERGY

Energy is a property of many substances and is associated with heat, light, electricity,
mechanical motion, sound, nuclei, and the nature of a chemical. Energy is transferred
in many ways.

Heat moves in predictable ways, flowing from warmer objects to cooler ones, until
both reach the same temperature.
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Light interacts with matter by transmission (including refraction), absorption, or
scattering (including reflection). To see an object, light from that object--emitted by
or scattered from it--must enter the eye.

In most chemical and nuclear reactions, energy is transferred into or out of a system.
Heat, light, mechanical motion, or electricity might all be involved in such transfers.

The sun is a major source of energy for changes on the earth's surface. The sun loses
energy by emitting light. A tiny fraction of that light reaches the earth, transferring
energy from the sun to the earth. The sun's energy arrives as light with a range of
wavelengths, consisting of visible light, infrared, and ultraviolet radiation.

EARTH AND SPACE SCIENCE: EARTH IN THE SOLAR SYSTEM

The earth is the third planet from the sun in a system that includes the moon, the sun,
eight other planets and their moons, and smaller objects, such as asteroids and comets.
The sun, an average star, is the central and largest body in the solar system.

The sun is the major source of energy for phenomena on the earth's surface, such as
growth of plants, winds, ocean currents, and the water cycle. Seasons result from
variations in the amount of the sun's energy hitting the surface, due to the tilt of the
earth's rotation on its axis and the length of the day.

SCIENCE AND TECHNOLOGY: UNDERSTANDINGS ABOUT SCIENCE AND
TECHNOLOGY

Scientific inquiry and technological design have similarities and differences.
Scientists propose explanations for questions about the natural world, and engineers
propose solutions relating to human problems, needs, and aspirations. Technological
solutions are temporary; technologies exist within nature and so they cannot
contravene physical or biological principles; technological solutions have side effects;
and technologies cost, carry risks, and provide benefits.

Science and technology are reciprocal. Science helps drive technology, as it addresses
questions that demand more sophisticated instruments and provides principles for
better instrumentation and technique. Technology is essential to science, because it
provides instruments and techniques that enable observations of objects and
phenomena that are otherwise unobservable due to factors such as quantity, distance,
location, size, and speed. Technology also provides tools for investigations, inquiry,
and analysis.

SCIENCE IN PERSONAL AND SOCIAL PERSPECTIVES: NATURAL HAZARDS

Internal and external processes of the earth system cause natural hazards, events that
change or destroy human and wildlife habitats, damage property, and harm or kill
humans. Natural hazards include earthquakes, landslides, wildfires, volcanic
eruptions, floods, storms, and even possible impacts of asteroids.

Natural hazards can present personal and societal challenges because misidentifying
the change or incorrectly estimating the rate and scale of change may result in either
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too little attention and significant human costs or too much cost for unneeded
preventive measures.

Grades 9-12

SCIENCE AS INQUIRY: UNDERSTANDINGS ABOUT SCIENTIFIC INQUIRY

Scientists usually inquire about how physical, living, or designed systems function.
Conceptual principles and knowledge guide scientific inquiries. Historical and current
scientific knowledge influence the design and interpretation of investigations and the
evaluation of proposed explanations made by other scientists.

Scientists conduct investigations for a wide variety of reasons. For example, they may
wish to discover new aspects of the natural world, explain recently observed
phenomena, or test the conclusions of prior investigations or the predictions of
current theories.

Scientists rely on technology to enhance the gathering and manipulation of data. New
techniques and tools provide new evidence to guide inquiry and new methods to
gather data, thereby contributing to the advance of science. The accuracy and
precision of the data, and therefore the quality of the exploration, depends on the
technology used.

Mathematics is essential in scientific inquiry. Mathematical tools and models guide
and improve the posing of questions, gathering data, constructing explanations and
communicating results.

Scientific explanations must adhere to criteria such as: a proposed explanation must
be logically consistent; it must abide by the rules of evidence; it must be open to
questions and possible modification; and it must be based on historical and current
scientific knowledge.

Results of scientific inquiry--new knowledge and methods--emerge from different
types of investigations and public communication among scientists. In
communicating and defending the results of scientific inquiry, arguments must be
logical and demonstrate connections between natural phenomena, investigations, and
the historical body of scientific knowledge. In addition, the methods and procedures
that scientists used to obtain evidence must be clearly reported to enhance
opportunities for further investigation.

PHYSICAL SCIENCE: INTERACTIONS OF ENERGY AND MATTER

Waves, including sound and seismic waves, waves on water, and light waves, have
energy and can transfer energy when they interact with matter.

Electromagnetic waves result when a charged object is accelerated or decelerated.
Electromagnetic waves include radio waves (the longest wavelength), microwaves,
infrared radiation (radiant heat), visible light, ultraviolet radiation, x-rays, and gamma
rays. The energy of electromagnetic waves is carried in packets whose magnitude is
inversely proportional to the wavelength.
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EARTH AND SPACE SCIENCE: ENERGY IN THE EARTH SYSTEM

Earth systems have internal and external sources of energy, both of which create heat.
The sun is the major external source of energy. Two primary sources of internal
energy are the decay of radioactive isotopes and the gravitational energy from the
earth's original formation.

SCIENCE AND TECHNOLOGY: UNDERSTANDINGS ABOUT SCIENCE AND
TECHNOLOGY

Scientists in different disciplines ask different questions, use different methods of
investigation, and accept different types of evidence to support their explanations.
Many scientific investigations require the contributions of individuals from different
disciplines, including engineering. New disciplines of science, such as geophysics
and biochemistry often emerge at the interface of two older disciplines.

Science often advances with the introduction of new technologies. Solving
technological problems often results in new scientific knowledge. New technologies
often extend the current levels of scientific understanding and introduce new areas of
research.

Creativity, imagination, and a good knowledge base are all required in the work of
science and engineering.

Science and technology are pursued for different purposes. Scientific inquiry is driven
by the desire to understand the natural world, and technological design is driven by
the need to meet human needs and solve human problems. Technology, by its nature,
has a more direct effect on society than science because its purpose is to solve human
problems, help humans adapt, and fulfill human aspirations. Technological solutions
may create new problems. Science, by its nature, answers questions that may or may
not directly influence humans. Sometimes scientific advances challenge people's
beliefs and practical explanations concerning various aspects of the world.

SCIENCE IN PERSONAL AND SOCIAL PERSPECTIVES: NATURAL AND
HUMAN-INDUCED HAZARDS

Normal adjustments of earth may be hazardous for humans. Humans live at the
interface between the atmosphere driven by solar energy and the upper mantle where
convection creates changes in the earth's solid crust. As societies have grown, become
stable, and come to value aspects of the environment, vulnerability to natural
processes of change has increased.

Some hazards, such as earthquakes, volcanic eruptions, and severe weather, are rapid
and spectacular. But there are slow and progressive changes that also result in
problems for individuals and societies. For example, change in stream channel
position, erosion of bridge foundations, sedimentation in lakes and harbors, coastal
erosions, and continuing erosion and wasting of soil and landscapes can all negatively
affect society.
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